
HAL Id: tel-02176167
https://inria.hal.science/tel-02176167v1
Submitted on 7 Jul 2019 (v1), last revised 12 Nov 2020 (v2)

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Image/Model Fusion for the Quantification of Mitral
Regurgitation Severity

Alexandre This

To cite this version:
Alexandre This. Image/Model Fusion for the Quantification of Mitral Regurgitation Severity. Nu-
merical Analysis [math.NA]. Sorbonne Université, 2019. English. �NNT : �. �tel-02176167v1�

https://inria.hal.science/tel-02176167v1
https://hal.archives-ouvertes.fr


Image/Model Fusion for the
Quantification of Mitral Regurgitation

Severity

THÈSE DE DOCTORAT

Présentée par

Alexandre This

pour obtenir le grade de

DOCTEUR DE
L’ UNIVERSITÉ PIERRE ET MARIE CURIE - Paris VI

Spécialité : Mathématiques Appliquées

Soutenue publiquement le 28 mai 2019 devant le jury composé de :

Frédéric Hecht Président
Christian Vergara Rapporteur
Franck Nicoud Rapporteur
Stéphanie Salmon Examinatrice
Marcela Szopos Examinatrice
Jean-Frédéric Gerbeau Directeur de thèse
Odile Bonnefous Encadrante industrielle

Co-directeur de thèse : Miguel A. Fernández
Co-encadrant industriel : Hernán Morales



Thèse préparée avec le soutien de l’équipe-projet REO
Laboratoire Jacques-Louis Lions
Université Pierre et Marie Curie - Paris 6
et Centre de Recherche Inria de Paris
2 rue Simone Iff
75589 Paris Cedex 12



Remerciements

À ma fiancée,

Il est rare d’avoir l’occasion de remercier, sincèrement, celles et ceux qui nous aident à grandir, à
avancer, et à nous dépasser. Alors si c’est sans doute une erreur de ne pas le faire plus souvent,
plus spontanément, je vais saisir l’opportunité qui m’est offerte ici pour réparer cette erreur !

Certes, je ne m’attendais pas à prendre la plume, mais le triste privilège de ma
réputation ne me permet pas de résister à la tentation dont je suis animé, car il est
dans la vie des hommes comme dans celles des doctorants des heures heureuses [. . . ]

J’interromps quelques secondes ce discours entièrement improvisé, qui saura occuper quelques
instants ceux de mes proches qui comprendront la référence, pendant que je dédie toute mon
attention à celles et ceux qui auront été les plus impliqués dans le suivi de mon travail de doc-
torant. En effet, je souhaite exprimer toute ma reconnaissance aux quatre personnes qui m’ont
encadré pendant ces trois années. Jean-Frédéric, Miguel, Odile et Hernán, je tiens à vous remer-
cie pour l’intérêt permanent que vous su manifester pour mes travaux, pour votre encadrement
parfaitement dosé, à mon goût, pour vos conseils et pour le formidable environnement de travail
que vous avez pu me fournir. On lit, parfois, que la thèse est une période difficile. Pour moi,
cela aura été tout l’inverse. Grâce à vous. Alors, merci.

Bien entendu, je suis très reconnaissant envers Prof. C. Vergara et Prof. F. Nicoud, pour
avoir accepté de rapporter ma thèse et pour leur lecture détaillée de ce manuscrit. Je remercie
également les autres membres du jury: Prof. F. Hecht, pour avoir accepté de le présider, Prof.
S. Salmon et Prof. M. Szopos, pour avoir bien voulu y participer, en qualité d’examinatrices.

[. . . ] où l’individu quelque intelligent qu’il soit et quelque bien intentionné qu’il
puisse être, n’en est pas moins astreint à des considérations morales, politiques,

religieuses ou philosophiques [. . . ]

En espérant avoir diverti l’attention de certains, quelques instants encore, je voudrais remercier
maintenant mes très nombreux collègues, maintenant amis. Ainsi, et par ordre chronologique,
je pense tout particulièrement à Vincent B., qui a été déterminant dans mon parcours. C’est en
grande partie grâce à toi que j’ai intégré le Master MVA, et ces quelques mots sont sans aucun
doute bien insuffisants pour exprimer toute ma gratitude. J’y ai passé la meilleure année scolaire
de ma vie, en compagnie de Nicolas P., camarade de tous les instants et de tous les projets.

J’adresse ensuite mes remerciements aux membres, nombreux, des deux équipes que j’aurais eu
la chance de côtoyer pendant ces trois années de thèse. Du côté de l’INRIA, j’ai une pensée
particulière pour Damiano, Céline, Marina, Irène, Miguel et Jean-Frédéric d’abord, ces personnes
qui impressionnent par leurs compétences, mais auprès desquels on apprend tant, en douceur
et dans la bonne humeur. Chloé, Eliott, Fabien, Florian, Matteo, Nicolas, Noémie, Sanjay,



ensuite, pour avoir guidé mes premiers pas de doctorant, et pour tous ces instants passés en votre
compagnie. Fannie, Felipe et Daniele, j’ai été très heureux de vous voir arriver dans l’équipe et
je suis certain que votre bonne humeur donnera tout son sens au nouveau nom de REO. Enfin,
bien sûr, Ludovic. Parce que tu m’auras fait rigoler à invectiver sans vergogne. Parce que le ton
direct fait parfois du bien. Parce que celui auquel j’aurais le plus parlé par messagerie pendant
ces trois ans, c’est sans doute toi. Parce que finalement on se sera quand même bien amusé.
Mes chers collègues de l’équipe Medisys, de Philips, ensuite. Si vous êtes trop nombreux pour
que je cite chacun, individuellement, vous savez à quel point j’ai aimé faire partie, à vos côtés,
du petit village gaulois. Parce que c’est ce que vous êtes : un village hétéroclite, dans lequel le
vendeur de poisson pas frais (ou devrais-je dire de Deep Learning) côtoie le valeureux forgeron
et ses outils magnifiques (ou devrais-je dire la simulation numérique), dans lequel on aime bien
se chamailler, faire du bruit et festoyer. Mais également un village dans lequel chacun a sa petite
maison, et dans lequel on peut toujours compter sur ses voisins lorsque cela devient nécessaire.
Ce n’est pas pour rien qu’après avoir été en location pendant un peu plus de trois années, j’y vis
maintenant dans une charmante maisonnette. Je termine enfin par les deux personnes qui, dans
ces équipes respectives, rendent notre travail plus simple et nos vies plus agréables : Maryse et
Nathalie. Merci. Merci infiniment.

[. . . ] de sorte qu’en disant ces mots, je ne craindrais pas d’être taxé d’avarice
sentimentale. Et c’est pourquoi, mes très chers amis, je propose à tous, mais aussi
à chacun, fort d’une conviction interne puissante, de lever notre verre à la fin de

cette fabuleuse étape de vie, et au commencement de la prochaine.

Le voici enfin, en entier, ce discours dont vous n’aurez souvent entendu que les premiers mots
dans ma bouche, trop pressé sans doute d’en accomplir les derniers. J’espère que vous aurez
attendu jusqu’ici, mes très chers amis, pour que je puisse vous exprimer toute ma reconnaissance
d’avoir été présent à mes côtés depuis si longtemps: la team mokay : Adrien, Alexandre, Ivain,
Karl et Romain, ces amis de la première heure que l’on conserve à vie, peu importe où ils
s’exportent. Alexandre et Julen, ensuite, parce que si le cinéma permet de garder une proximité
certaine, il s’agit en fait de bien plus que cela. Antonin, Ilan, Isabelle, Guillaume, parce que
finalement, un jeu vidéo ou une soirée est le prétexte pour rencontrer et faire rencontrer des gens
qui resteront proches pendant des années. Et qui deviennent, le temps aidant, des amis de plus
en plus importants. La team ECE, enfin : Benjamin, Cédric, Emmanuel, Jessica, Thomas, qui
savent très bien à quel point je suis heureux de les compter parmi mes plus proches amis. Que
ceux que je n’ai pas mentionnés (les conjoints, la team poulailler,. . . ) ne s’en offusquent pas: je
pense bien évidemment à vous, mais il était difficile de faire tenir autant de belles personnes en
si peu de page. . . .

Mes derniers mots vont à la KFZ. Papa, Maman, Wolfgang, merci. On ne choisit pas sa famille,
moi j’aime la mienne, et j’en suis fier. Et puis en réalité, si, on peut en choisir une partie. . . Celle
que j’ai choisie a débuté ces remerciements ; elle en marquera également la conclusion. À toi,
Marie-Sophie, aujourd’hui ma fiancée, demain ma femme, et après-demain sans doute plus encore
(PS : après-demain, on sera jeudi, je crois bien).



Fusion Image/Modèles numériques pour la quantification de
la sévérité de la Régurgitation Mitrale

Résumé :

Afin d’assurer le bon fonctionnement des organes du corps humain, un apport régulier en nutri-
ment et en oxygène est nécessaire. Cet apport est assuré par la contraction régulière du cœur,
organe majeur du système cardiovasculaire. De manière périodique, le cœur – partitionné en
quatre cavités – se remplit de sang puis se contracte pour l’éjecter vers les différents organes
du corps. L’oreillette droite et le ventricule droit permettent l’envoi le sang désoxygéné aux
poumons, alors que l’oreillette gauche et le ventricule gauche envoient le sang oxygéné au reste
du corps.

Quatre valves passives permettent de prévenir les reflux de sang entre les différentes cavités
cardiaques. En conséquence de certaines pathologies cardiaques, il arrive que ces valves ne
fonctionnent pas correctement, pouvant entraîner un flux rétrograde de sang. Dans le cas de la
valve mitrale, située entre le ventricule gauche et l’oreillette gauche, on parle de régurgitation
mitrale. La prise en charge de cette maladie est complexe et peut nécessiter des traitements
lourds tels que le remplacement de la valve. Il est donc nécessaire de quantifier au mieux la
sévérité de la régurgitation mitrale pour proposer un traitement adapté.

Diverses techniques ont été mises au point afin de quantifier la sévérité de la régurgitation mitrale.
Par exemple, la méthode PISA (Proximal Isovelocity Surface Area), fondée sur des hypothèses
simplificatrices, permet d’estimer la taille de l’orifice régurgitant ainsi que le volume de sang
régurgité lors d’un battement cardiaque à partir d’images échocardiographiques Doppler. Malgré
sa popularité, cette méthode souffre d’un certain nombre de défauts portant sur la précision de
l’estimation et sur sa reproductibilité.

Les développements récents en imagerie échographique permettent l’acquisition de données per-
tinentes en ce qui concerne l’hémodynamique cardiaque et la dynamique ventriculaire. D’autre
part, la maturité de la modélisation numérique cardiaque permet de simuler les écoulements san-
guins de manière satisfaisante. Dans ce contexte, il est fait l’hypothèse que combiner des images
échocardiographique avec des modèles numériques pourrait aider à améliorer la quantification
de la régurgitation mitrale et par conséquent la qualité de prise en charge des patients.

Dans la première partie de cette thèse, un modèle numérique 3D de l’hémodynamique cardiaque
est présenté. On s’attache notamment à y intégrer un modèle de régurgitation mitrale à la
fois versatile et simple de mise en oeuvre. Des exemples numériques permettent d’apprécier les
avantages et les inconvénients du modèle proposé. On en profitera également pour proposer un
modèle permettant la modélisation des phases isovolumétriques du cœur. Un modèle relative-
ment précis de l’hémodynamique cardiaque, mais de complexité numérique raisonnable, est ainsi
obtenu à l’issue de cette première partie.

La seconde partie de cette thèse décrit la stratégie adoptée pour permettre la fusion de don-
nées provenant des images médicales avec des modèle numériques. Dans un premier temps, une
méthode automatique permettant la personnalisation du modèle numérique développé dans la



première partie du manuscrit, à partir d’images médicales, est présentée. Une base de donnée
d’images échocardiographique est utilisée pour tester la robustesse de la méthode. Cette variabil-
ité de cas est également utilisée pour la simulation de régurgitations synthétiques, permettant
ainsi une évaluation systématique la méthode PISA. Une seconde étape consiste à évaluer à
quel point l’absence de composante tangentielle du mouvement des parois, une composante du
mouvement difficile à obtenir en échocardiographie, peut impacter l’hémodynamique cardiaque.
Enfin, comme les méthodes présentées sont encore trop complexes d’un point de vue numérique,
on termine la thèse avec la présentation d’une méthode de reconstruction du flux sanguin combi-
nant des images Doppler Couleur à des contraintes physiques liées à l’incompressibilité du sang.
Une évaluation quantitative de la qualité de cette reconstruction est permise par l’utilisation des
simulations numériques produites tout au long de cette thèse.

Mots clés : Échographie, Modélisation, Hémodynamique, Personnalisation de modèle, Quan-
tification, Régurgitation Mitrale



Image/Model Fusion for the Quantification of Mitral
Regurgitation Severity

Abstract:

In order to ensure the proper functioning of the organs of the human body, a regular supply
of nutrients and oxygen is necessary. This is ensured by the regular contraction of the heart, a
major organ of the cardiovascular system. Periodically, the heart – divided into four cavities –
fills with blood and then contracts to eject it toward the various organs of the body. The right
atrium and right ventricle send the deoxygenated blood to the lungs while the left atrium and
left ventricle send the oxygenated blood toward the rest of the body.

Four passive valves prevent backward blood flow between the different heart cavities. As a result
of certain cardiac diseases, these valves may not function properly, which can lead to a retrograde
flow of blood. In the case of the mitral valve, located between the left ventricle and the left
atrium, it is referred to as mitral regurgitation. The management of this disease is complex and
may require extensive treatment such as valve replacement. It is therefore necessary to quantify
the severity of mitral regurgitation in order to propose an appropriate treatment.

A number of techniques have been developed to quantify the severity of mitral regurgitation.
One example is the PISA (Proximal Isovelocity Surface Area) method; based on simplifying
assumptions, this method estimates the size of the regurgitant orifice as well as the volume of
regurgitated blood during a heartbeat from Color Doppler echocardiographic images. Despite its
popularity, this method suffers from a number of shortcomings in terms of estimation accuracy
and reproducibility.

Recent developments in ultrasound imaging allow the acquisition of relevant data regarding
cardiac hemodynamics and ventricular dynamics. On the other hand, the maturity of cardiac
mathematical modeling makes it possible to simulate blood flow in a satisfactory way. In this
context, it is assumed that combining echocardiographic images with digital models could help
to improve the quantification of mitral regurgitation and therefore the quality of patient care.

In the first part of this document, a 3D mathematical model of cardiac hemodynamics is devel-
oped. Particular attention is being paid to integrating a mitral regurgitation model that is both
versatile and simple to use. Numerical examples are provided to assess the advantages and dis-
advantages of the proposed model. We will also take the opportunity to model the isovolumetric
phases of the heart. A relatively accurate model of cardiac hemodynamics, but nevertheless
reasonable in term of numerical complexity, is thus obtained at the end of this first part.

The second part of this document describes the strategy adopted to allow the fusion of medical
images with the numerical simulations. First, an automatic method allowing the personaliza-
tion of the mathematical model developed in the first part of the manuscript, based on medical
images, is presented. An echocardiographic image database is used to test the robustness of
the method. The variability of this database is also used for the simulation of synthetic re-
gurgitation, thus allowing a systematic evaluation of the PISA method. A second step is to
evaluate how much the absence of a tangential component of wall movement, a component of



movement difficult to obtain in echocardiography, can impact cardiac hemodynamics. Finally,
as the methods presented are still too expensive from a numerical point of view, we conclude
with the presentation of a blood flow reconstruction method combining Color Doppler images
with physical constraints related to blood incompressibility. A quantitative assessment of the
quality of this reconstruction is made possible by the use of the numerical simulations produced
throughout this thesis.

Keywords: Echocardiography, Modeling, Hemodynamics, Model personalization, Quantifica-
tion, Mitral regurgitation
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Chapter 1
Thesis introduction

In this first chapter, we propose to put the presented research work into context. To that end,
the clinical background is first described in Section 1.1. The motivations and objectives are then
exposed in Section 1.2. Finally, Section 1.3 describes how this manuscript is organized as well
as the main contributions.

1.1 Clinical context

This first section is devoted to the clinical context. It is proposed to slowly progress from
generalities regarding the cardiovascular system to specifics regarding the mitral valve and its
pathologies. Those elements will both help understand the objectives of this manuscript and
form the basis for the modeling work presented in the rest of this thesis.

1.1.1 Physiology and hemodynamics of the healthy left ventricle

The different organs of the human body need to be supplied by nutrients and oxygen to function
properly. This regular intake is achieved by the circulation of blood in the cardiovascular system.
The blood, acting as a provider and as a waste disposal, is moving thanks to the work of an
organic pump made of muscles: the heart. We first describe the general organization of this
organ. This description is supplemented with a schematic representation (Figure 1.1).

While the average heart beat rate is around one beat per second, the variability among the
population is important. This variability is also expressed in the heart size and weight (ranging
from 230 to 350 g for adults) even though the heart is generally described as a “somewhat conical ”
organ that “measures about 12 cm in length and 8-9 cm in breadth at the broadest part” [1].

Despite the inter-subject variability, the main anatomical features of the heart are similar be-
tween patients: the presence of two circulatory systems in the human body (the pulmonary
and the systemic circulation) leads the heart to be separated into two – left and right – part
by a membrane called septum. Each part is further divided into two chambers, called atrium
and ventricle. The atria serve as filling chambers, while the ventricles act as ejecting chambers.
Valves are located at the inlet and at the outlet of the ventricles preventing blood from flowing
backward.

The right and left atria inlets are respectively connected to the venae cavae and the pulmonary
veins (PV) and the valves located between those atria and the ventricles are respectively called
the tricuspid and mitral valve. On the outlet side, the right and left ventricles are respectively
connected to the pulmonary artery by the pulmonary semilunar valve and to the aorta by the
aortic valve.
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Figure 1.1 – Human heart anatomy. The four cavities are cut by an imaginary plane to allow
the observation of interior features. The black arrows represent the path of the blood flow inside
the heart.

Left ventricle anatomy

The left ventricular (LV) anatomy is now detailed. The LV shape is generally described as
conical [1]. It is divided into three portions that are not clearly delimited by any anatomical
borders: the inlet of the ventricle contains the mitral apparatus, while the outlet portion of the
ventricle contains the aortic valve. Between this inlet and this outlet is an apical portion that
contains fine trabeculations, described as a “criss-crossing meshwork of thin muscle bundles” [2].
The LV walls also contain papillary muscles; separated in two groups positioned in the antero-
lateral and the postero-medial locations of the LV, those muscles helps hold the mitral valve
during the systolic (i.e. contraction) phase.

The bulk of the LV is made of contractile tubular fibers, called myocites, that are interconnected
as a complex three-dimensional network. This network is anisotrope, i.e. the main orientation of
the myocites is not uniform throughout the LV (Figure 1.2). While the network is mainly oriented
obliquely at the superficial section of the myocardium, it gradually switches to a circumferential
orientation in a middle layer to a longitudinal orientation in the endocardium (the innermost
layer of tissue of the LV) [2].
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Figure 1.2 – Muscle fiber orientation in the LV wall [3]. The fibers are oriented obliquely on the
outer side and progressively switches to a circumferential orientation in the middle layer and
then to a longitudinal orientation in the inner side.

Left heart physiology

While the cardiac cycle is driven by a complex combination of phenomena, this section focuses on
the physiology of the left ventricle and the hemodynamic consequences. As mentioned previously,
the heart is beating at a rate of approximately 60 beats per minute. As the heart behavior
is periodic, a description focusing on only one heart beat will be provided. The description is
supplemented with the Wiggers diagram (Figure 1.3) in which the pink-colored region represents
a full cardiac cycle.

In this pink-colored region, the period begins from the heart relaxation from a previous cardiac
cycle. As a result of this relaxation, the LV volume starts to increase. The pressure of the
ventricle is lower than the atrium pressure and this pressure difference causes the blood to flow
from the atrium to the ventricle through the mitral valve. The aortic valve, on the other hand,
is closed because of the aortic pressure which is greater, thus preventing backflow. This phase is
called passive filling, or E-wave, and corresponds to the two sections denoted rapid inflow and
diastasis in Figure 1.3.

An electrical impulse is generated by the sinoatrial node and propagates through the myocardial
tissue, triggering myocites contraction. This contraction first reaches the atrium, pushing more
blood into the ventricle this phase is called atrial systole, or A-wave.

The electrical impulse then reaches the ventricle resulting in the contraction of the LV myocites.
This phase is called the ventricular systole. As a result, the pressure gradient that existed
between the atrium and the ventricle is inverted and results in a blood flow reversal which
drives the mitral valve closure. The chordae tendinae, attached to the papillary muscles, help
prevent the mitral leaflet from being pushed back too far in the atrium. Literature also describes
various other conjoint effects that may be part of the mitral valve closure (e.g., the action of
a pre-existing blood flow pattern) but the relative importance of those effects are difficult to
quantify in a precise manner and might depend on the specificity of the patient [4].

A very short part of the systole (the isovolumetric contraction) corresponds to the time where the
ventricle starts to contract while the two valves are closed. As no blood can be pushed out, the
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Figure 1.3 – Wiggers diagram [5]. This diagram superimposes several quantitative measurement
related to the heart functions in order to help understanding cardiac physiology

volume of the ventricle does not change and the pressure inside the ventricle increases sharply.
Once the ventricular pressure exceeds the aortic pressure, the aortic valve opens and blood is
ejected from the ventricles towards the aorta. The orientation of the myocites in the LV wall has
a strong influence the LV contraction: while the circumferential and longitudinal strands shorten
the ventricle in those respective directions, the oblique strand of myocites impose a twist to the
LV. This twist has been reported to increase the amount of blood ejected from the ventricle. If
there was no twisting motion, the ventricle would not be able to reach a physiological ejection
fraction (EF) as the myocites only shorten by 15-20 % at most [6].

Once the myocardial cells stop contracting, the pressure drops below the aortic pressure and
the aortic valve closes. Again, a short phase called isovolumetric relaxation corresponds to the
myocardial cell relaxation while the two valves are still closed. As a result of this relaxation, the
pressure in the ventricle drops sharply and, once the pressure reduces below the atrial pressure,
blood can enter the ventricle again through the mitral valve, thus completing the cardiac cycle.
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Left heart hemodynamics

The left ventricle complex anatomy, geometry and motion described in the previous section
determine the flow of blood.

During the diastole, the blood enters the left ventricle in two phases (the E and A wave). The
blood flows through the mitral valve at a mean peak velocity of approximately 0.8 m/s [7].

At the peak of the E-wave, a vortex ring is observed and detaches from the tip of the mitral leaflet.
A second vortex may appear due by atrial contraction (A-wave). Because of the asymmetric
positioning and geometry of the mitral valve, the part of the vortex ring that is close to the
posterior leaflet diminishes rapidly while the anteroseptal part is still present and enlarges. This
phenomenon has been revealed both in experimental and numerical studies [8, 9, 10, 11] and it
is believed that this vortical structure facilitates the ejection of blood during the systole [12].

During the systole, as the ventricle contracts, the blood is ejected through the aortic valve at a
mean peak velocity of approximately 1 m/s [7, 13].

1.1.2 Anatomy and pathophysiology of the mitral complex

As aforementioned, the mitral valve is located between the LV and the left atrium (LA). It
serves as a barrier to blood coming back in the left atrium when the ventricle contracts during
the systolic phase. This valve is part of a mitral complex composed of a mitral annulus, two
mitral leaflets, chordae tendinae and papillary muscles (Figure 1.4).

Figure 1.4 – Mitral complex. The mitral complex is composed of a mitral annulus, located at
the base of the LV, on which is attached the MV. Chordae tendinae link the extremity of the
anterior and posterior leaflets of the MV to papillary muscles.

The mitral annulus is a relatively fixed framework, shaped as a letter D, made of collagenous
tissue that serves as an anchor for the anterior and for the posterior leaflets of the mitral valve.
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While the base of those leaflets are attached to the annulus, the distal part is linked to the
chordae tendinae, a network of strong cords supporting the leaflets when blood is expelled of
the LV cavity during ventricular systole. Those chordae tendinae are themselves attached to the
papillary muscles of the ventricle [4] (Figure 1.4 and Figure 1.5).

Figure 1.5 – Schematics of an exised mitral valve leaflet with attached chordae tendinae. The
posterior leaflet divides into three scallops.

The morphology of the mitral valve has been studied extensively in the past [14, 15, 16, 17, 18].
In particular, a study of fifty normal mitral valves has been conducted to quantify the size of
the mitral leaflets [15]. It has been shown that the mitral valve is composed of an anterior and
a posterior leaflet which are separated by the anteromedial and the posterolateral commissures
(Figure 1.5). The anterior and posterior leaflet differs in size and, more notably, the posterior
leaflet further divides into three scallops (posteromedial commissural scallop, middle scallop and
anterolateral commissural scallop). It has been noted that some patients had an even greater
number of scallops dividing the posterior leaflet.

Pathologies of the mitral complex

Pathologies of the heart, either structural (e.g., a deformation of the geometry) or physiological
(e.g., a defect of the electrical conductivity of the myocardium) can lead to a modification of
the blood flow behavior [9, 19, 20]. In this work, a specific focus is made on the pathologies
of the mitral complex. Following is a short list of such pathologies based on the literature [4],
alongside potential causes and consequences:

• Several diseases can affect the mitral annulus like abscesses, inflammation, or calcifications.
Change of shapes of the mitral annulus can also happen when the left ventricle is subject to
large deformation (e.g., ventricular hypertrophy)

• Changes in the mobility of the leaflets can happen due to various pathologies. Thickening,
stiffening and calcification of the leaflets can change their behavior due to several diseases
(e.g., syphilis, poliomyelitis). Congenital diseases like Marphan Syndrome can also affect the
valve dynamics.
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• Acting as a network evening out the forces due to ventricular systole, the chordae tendinae
are links between the papillary muscles and the valve leaflets. Those links can, in pathological
cases, be shortened, elongated, fused or even break.

• Papillary muscles can be affected by fibrosis, which weakens the muscle support and could
trigger a valve prolapse. Moreover, the muscles can also be subject to changes in position
due to ventricular hypertrophy. This pathology changes the configuration of the heart and
the position of the papillary muscle. As a result, the chordae tendineae might be pulling the
mitral leaflets sideways.

1.1.3 Mitral regurgitation: description and severity assessment

The pathologies affecting the mitral valve complex can result in blood leaking through the
mitral valve [4]. During ventricular systole, blood is pushed through the leakage and can reach
high velocities (up to several meters per seconds) [21]. This phenomenon is called mitral valve
regurgitation (MVR or more commonly MR).

Mitral regurgitation is one of the most prevalent valvular heart disease [22, 23]. Moreover, ageing
is associated with a large increase in prevalence (Figure 1.6).

Figure 1.6 – Moderate/Severe MR prevalence by age in the US population, based on [22]

Depending on the pathology, mitral regurgitation can be classified in two groups: (1) primary
mitral regurgitation and (2) secondary mitral regurgitation. Primary mitral regurgitation is
caused when components of the mitral apparatus are directly affected (e.g., prolapse caused by
a chordae rupture), whereas secondary mitral regurgitation is a result of a distant pathology
affecting a structurally healthy mitral apparatus (e.g., MR caused by an alteration of the LV
geometry) [24]. MR is classified using the Carpentier classification in Type 1 (normal leaflets
motion), Type 2 (excessive leaflet motion) and Type 3 (restrictive leaflet motion) [25]. Figure 1.7
depicts several pathologies leading to MR and classified using the Carpentier classification.
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Figure 1.7 – MR classification, image courtesy of Helene Langet (based on [26]). The three main
boxes represent, from left to right, Type 1, Type 2 and Type 3 MR.

Physicians evaluate the severity of the regurgitation to adapt their medical response. This
evaluation can lead to mitral valve surgery, even for asymptomatic patients as reported in the
clinical guidelines [27, 28, 24]. Figure 1.8 depicts how the current clinical guidelines recommend
managing MR [27].

As the evaluation of the MR should be as accurate, reproducible and reliable as possible, the
current clinical guidelines recommend integrating specific, supportive and quantitative features
to provide the best MR severity assessment [29, 30, 31]. Those features are mainly extracted
from medical images including 2D and 3D echocardiography (2DE and 3DE), computed tomog-
raphy (CT) and cardiac magnetic resonance imaging (CMR) images. In the clinical setting,
echocardiography (2D or 3D) plays a significant role [31] from which the following quantitative
measurement can be estimated:

• Effective Regurgitant Orifice Area (EROA): the effective regurgitant orifice area is the area
that is subject to regurgitation on the mitral valve. An EROA of less than 0.20 cm2 is classified
as mild MR, an EROA between 0.20 cm2 and 0.39 cm2 is a sign of a moderate MR, and finally
an EROA of more than 0.40 cm2 is associated with a severe MR [29].

• Vena contracta (VC): the vena contracta is the narrowest portion of the regurgitant jet in the
atrium. It is located near the orifice. Vena contracta width (VCW), derived from 2D images,
and vena contracta area (VCA), derived from 3D images, are correlated with MR severity.
The VCA is claimed to be more accurate than VCW [32].

• Regurgitant volume (RV) and regurgitant fraction (RF): the regurgitant volume is the amount
(volume) of blood that is ejected back to the atrium during the ventricular systole. The
regurgitant fraction is the ratio between the RV and the total volume ejected from the LV
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Figure 1.8 – Indication for Surgery for MR [27]

during systole. Several methods can be used to quantify the EROA, the RV and the RF. The
main one is referred to as the Proximal Isovelocity Surface Area (PISA) method [33].

Some context on Color Doppler echocardiography

To describe the PISA technique, some additional detail on Color Doppler (CD) imaging are
provided first. Color Doppler imaging refers to a specific image acquisition technique that uses
ultrasound waves to produce an image on which a gray-scale image of the solid tissue and a
color-coded image of fluid velocities are superimposed.

The tissue is imaged using standard B-mode acquisition, consisting of sending beams of ultrasonic
signals and recording to the echoes. By sweeping the beam lines across the domain, an image
of the internal tissue can be reconstructed. On the other hand, a velocity color-coded image is
created leveraging the Doppler effect. Short ultrasonic pulses of a specific frequency are sent.
When a pulse gets reflected by a red blood cell, the frequency of the echo is shifted: if the blood
cell is moving towards the probe, the received frequency is increased, while it is decreased if the
pulse is reflected by a red blood cell moving away from the probe. As the frequency shift is
proportional to the velocity component which is aligned with the ultrasound beam, a velocity
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value can be associated with a frequency shift. By sending several pulses and sweeping the scan
lines across the domain, an image of the blood velocity can be obtained. Color doppler images
are obtained by superimposing the B-mode image and the color-coded velocity image [34, 35].

There are several limitations associated with echography and more specifically Color Doppler
images. Among those, it must be noted that a single representative number is assigned to each
pixel of the image while the actual data recorded by the probes contains a range of different
frequency shifts. Additionally, as the sweeping of the scan lines can take a certain amount of
time, it might be the case that the B-mode image and that the velocity fields are not acquired
exactly at the same time [34].

Moreover, Color Doppler is not an exact representation of the fluid velocity: this imaging tech-
nique can only represent the velocity component which is aligned with the ultrasonic beam.
This results in a partial signal misrepresenting the actual velocity field and clinical guidelines
therefore recommend being careful with respect to the probe location in order to alleviate this
limitation [34].

Finally, if the fluid velocity is very high, the frequency shift of the emitted signal might be
greater than the Nyquist frequency of the probe. As a result, the signal gets aliased and the
velocity estimation wraps around, meaning that the blood flow is depicted as if it was in the
opposite direction [34].

(a) (b)

Figure 1.9 – Schematic representation of probe positioning and field of view for (a) TTE and (b)
TEE. The blue region represents the right heart while the red region the left heart. The probe
is depicted by the red dot and the field of view is represented by the grayed area. The apex of
the LV is located at the bottom left of the image.

In order to image the heart, and more specifically the flow around the mitral valve, two different
techniques can be used. The most common technique is the trans-thoracic echocardiography
(TTE), where the probe placed on the thorax of the patient and oriented properly to image
the heart cavities (Figure 1.9a). In particular, the apical 3-Chamber view gives a very good
representation of the flow field as it images the LA, the LV and the aorta with both MV and
aortic valve (AV) visible.

On the other hand, the transesophageal echocardiography (TEE) is a more invasive procedure
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as specifically designed probe, smaller than the TTE probe, is inserted down the throat and into
the esophagus (Figure 1.9b). While it is a more invasive procedure, it also allows to get a better
image resolution. In this case, the cavities are seen from the LA as opposed to apical TTE.

Both TTE and TEE can produce 2D, 2D+t, 3D and 3D+t Color Doppler sequences with rea-
sonable spatio-temporal resolution. Probe position and variability in heart size and shape also
result in tissue image that might not be complete, with sections of the heart outside of the
imaging domain.

The PISA technique

The PISA technique is now detailed. As mentioned previously, this technique aims to quantify
the EROA and can further be used to compute RV and RF. This technique is based on the
conservation of mass and the continuity equation in hydrodynamics. Under several assumptions
described below, the flow isovelocities form hemispheric concentric shells of increasing velocity
and decreasing area converging to the orifice. Figure 1.10a depicts a schematic representation
while Figure 1.10b shows an actual Color Doppler image of the flow convergence region.

(a) (b)

Figure 1.10 – Flow convergence region depicting the hemispheric isovelocity shells caused by a
circular hole in the MV: (a) Schematic representation and (b) in-vivo TTE Color-Doppler image.

The considered assumptions of the PISA method are:

• The orifice is small compared to its surroundings

• The orifice shape is circular

• The orifice lies on a planar surface

• The fluid is inviscid
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As the blood is incompressible, the PISA technique relies on the fact that the blood flow rate
passing through the hemispheric shells is equal to the blood flow rate passing through the MV.
By knowing the surface area of an isovelocity hemispheric shell, its associated velocity and the
velocity at the regurgitation level, one can easily compute the area at the MV level by cross
multiplication.

Now that the basic principle is known, the full procedure is described in more detail. Using
Color Doppler echocardiography, the physician choses a frame during systole in which the MR
is visible and fully developed. He selects a first landmark L1 at the MR center and then chooses
an aliasing velocity, denoted valias, usually ranging from 20 to 60 cm/s [21, 29, 36, 37]. Under
the PISA assumptions, blood is converging towards the regurgitation and the isovalues of this
aliasing velocity are hemispherically distributed around the MR center in the convergence region.
The physician chooses a second landmark L2 located on this isovelocity surface and the distance
ralias between the two selected landmarks is computed (see Figure 1.10b for an example of where
L1 and L2 are located on an actual Color Doppler image). The physician computes the area
of an hemisphere of radius ralias and multiplies it with the velocity valias to obtain the flow
rate at the isovelocity surface level. By dividing this flow rate by the maximal velocity of the
regurgitation vmax, the physician obtains the EROA:

EROA =
2π · r2

alias · valias
vmax

. (1.1)

Using the velocity time integral (VTI), the integral of the velocity magnitude at the valve level
with respect to time during the MR, the total regurgitant volume can also be estimated:

Rvol,PISA = VTI · EROA = VTI · 2π · r2
alias · valias
vmax

. (1.2)

Even though the PISA method is widely used, it suffers from an important number of limi-
tations [38, 30, 29]. First, echocardiography is an imaging technique that is highly physician-
dependent. The way the ultrasound (US) probe is placed, and the way the US probe is oriented
can highly affect the results. In the Color-Doppler case, for example, it is only possible to record
velocities along the US beams. Therefore, if the blood is flowing orthogonally with respect to the
beam, the recorded velocity will be zero. To alleviate this limitation, guidelines states that the
US probe should be placed in alignment with the MR jet [31]. The PISA technique also relies
on the physician to select landmarks and that operator choice might lead to additional error.
For example, an error of 1 mm when the true PISA radius is 1 cm leads to approximately 20 %
error in the measurement as pointed out by P.A. Grayburn [29].

Another limitation is related to the constant motion of the heart muscle and valves. While the
mitral orifice is dynamic, the traditional PISA method is typically a single frame measurement
that is known to potentially overestimate MR severity in mitral prolapse with only late systolic
MR [29, 31].

Finally, the traditional PISA technique also suffers from several drawbacks due to chosen simpli-
fying assumptions: The mitral valve is not really planar, and the hole in the mitral valve depends
on the patient pathology, on the dynamic of the valve and other factors. Multiple regurgitation
can also occur at the same time on a given valve, leading to several jets and complex isovelocity
surfaces [21, 29, 31].
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1.2 Motivations and objectives

Modern echocardiography allows to visualize cardiac structures and blood flow in three dimen-
sions and in real-time. In particular, 3D transoesophagial probes allow to visualize in detail the
morphology of the heart valves and the blood flowing through them. 3D transthoracic probes
allow for bigger field of view acquisitions of the heart allowing the simultaneous acquisition of
the four cardiac cavities from which morphology and dynamics can be extracted.

As 3D echocardiography is richer in information than traditional 2D ultrasound sequences, it
is believed that analysis of the 3D blood flow could help to better assess mitral regurgitation
by overcoming some of the 2D PISA limitations. Several novel 3D methods have therefore
been proposed [39, 37, 40, 41, 42, 43, 44]. Nevertheless, several limitations are still associated
with those techniques including computational complexity [41, 43], difficulty to handle eccentric
MR [37, 44] or trouble to account for the Doppler signal limitations [42, 40, 44]. Some methods
have been proposed to quantify RV using CMR [45, 46, 47, 48]. However, while using CMR
images has been reported to be slightly more reproducible than the PISA method [46], acquiring
CMR images is much more cumbersome than an echocardiography exam.

Based on those observations, we propose to combine numerical simulations with ultrasound
imaging techniques in order to improve the current MR quantification tools. We also propose
to keep in mind the constraints associated with the clinical setting, in particular by carefully
balancing the accuracy of the models with the computational costs. The following objectives
are therefore considered:

A. Develop physiological simulations of the heart hemodynamics starting from [49], including
the following objectives:

1. Improve the geometrical aspects of the model in the context of MR modeling (e.g., in-
clude the left atrium and improve the mitral valve geometry.)

2. Propose an improvement of the current model to allow the simulation of mitral re-
gurgitation.

3. Derive a methodology to include US image data into the model, in particular cardiac
motion and/or hemodynamic boundary conditions (BC).

B. In order to propose a better MR quantification:

1. Evaluate the current quantification tools and propose new hemodynamic features to
quantify MR.

2. Develop a simplified mathematical model of the blood flow, based on US images and
biophysical principles, which accounts for the constraints of the clinical setting.

3. Evaluate the simplified model with respect to the complex 3D model and other po-
tentially available data.

C. Improve current understanding of cardiac hemodynamics
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1.3 Thesis organization and contributions

In order to achieve the aforementioned objectives, the research work was separated in the two
parts that compose this manuscript.

Following an introductory chapter aimed at describing the global context with regard to modeling
of the intracardiac hemodynamics and to the modeling of healthy and pathological mitral valves,
Chapter 2 describes a mathematical model of the cardiac hemodynamics. A novel model of the
mitral regurgitation is also introduced. Numerical examples are conducted in order to assess
the benefits and limitations of the chosen approach. As the modeling choices prevent the proper
modeling of isovolumetric phases, a common issue in the cardiac modeling community, we present
in Chapter 3 an improvement of the valve model which allows the modeling of the isovolumetric
phases given an external intraventricular pressure curve.

The objective of Part II is to use the tools presented in Part I in combination with ultrasound
images in order to improve the MR severity quantification methods. The additional challenges
which arise from the personalization of numerical simulations with medical images are introduced
in the introductory chapter. In particular, we highlight the fact that the data pre-processing is
still time-consuming and that the potential misrepresentation of the reality can be introduced
due to imaging limitations. The need for simplified models is also highlighted. In Chapter 4,
we present a novel fully automatic pipeline which uses real-time 3D echocardiography (RT3DE)
images to personalize numerical simulations with a specific focus on reducing the amount of pre-
processing time. This pipeline is applied on a database of RT3DE images to produce a database
of healthy and pathological cases. By investigating the hemodynamics of the pathological sim-
ulations, the PISA methods is evaluated to highlight its potential limitations. In Chapter 5,
we investigate how a misrepresentation of the LV wall torsion in the ultrasound images might
affect the intracardiac hemodynamics. Finally, we describe, in Chapter 6, an algorithm which
aims at reconstructing 2D intracardiac velocity field based on CD images. This 2D optimization
problem – similar to a pre-existing work – is applied to the specific case of MR and generalized
to the 3D case. The database generated in Chapter 4 is used as ground truth to quantify the
reconstruction potential of the method, and in particular to assess how the reconstruction of
pathological blood flow could be beneficial for MR severity quantification.

Chapter 7 finally concludes this manuscript by summarizing the main results and by presenting
some general perspectives with respect to the presented work.
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Introduction

In this short introduction, we present the global context in which the modeling work presented
in Part I fits. We first present the modeling difficulties which arise from modeling a complex
system of coupled physical phenomena. To satisfy the specific constraints of the industrial and
clinical environments, we propose to consider some model simplifications. In a second step, we
briefly recall the state of the art of the modeling of healthy and pathological mitral valve (MV).
We finally describe the different chapters that compose Part I.

Multiphysics modeling

In this manuscript, the task of modeling the cardiac hemodynamics is considered. As this
system depends of several identified biochemical and biophysical phenomena, it is proposed to
first describe roughly the chain of events which leads to a single heart contraction.

Known as the heart’s natural pacemaker, the sino-atrial node periodically triggers the propaga-
tion of an electrical wave across the heart. This electrical wave is propagated both through the
His bundle and by ionic exchanges at the membrane level of myocites. Due to a depolarization
of the myocites, intracellular calcium ions are released; this triggers chemical reactions that gen-
erate mechanical forces within the sarcomeres (the basic contractile units of the cardiac muscle
cells). Calcium ions are therefore the coupling units between the electrical and mechanical com-
ponent of the heart. The resulting muscle stress is transmitted through the endocardium to the
enclosed fluid allowing the blood to flow through the cavities and the heart valves to open and
close in a careful sequence [56, 57].

Modeling all the phenomena involved in the intracardiac hemodynamics therefore requires exper-
tise of various different fields. Moreover, modeling those sub-systems with the most state-of-the
art description of the observed phenomena might result in very complex models. Industrial
and clinical environments, however, imposes some constraints with respect to complexity of the
models. To satisfy those constraints, we propose to consider some model simplifications.

For example, instead of modeling the fluid-structure interactions (FSI) between the solid sur-
faces and the enclosed fluid, several models have been proposed in the literature to reduce the
difficulties arising from the coupling of those different physical problems [49, 58, 59, 60]. The
fundamental idea consists in uncoupling the kinematics of the cardiac hemodynamics and elec-
tromechanics (i.e. displacement fields, coming either from measurements or from simulations,
are imposed on the boundaries of the fluid cavities). These simplifications come, however, at
a price: since the kinematic uncoupling ignores the dynamic balance between cardiac hemody-
namics and electromechanics, the fluid pressure within the ventricle is not well defined during
the isovolumetric phases (i.e. when all the valves are closed). This explains why this portion
of the cardiac cycle is always neglected in the above-mentioned uncoupled approaches. Though
short-lasting, the isovolumetric phases play a major role in the preservation of a correct unidi-
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rectional blood flow within the heart. A recent review of the status of cardiac hemodynamics
modeling can be found in [61].

Another example relates to the modeling of the blood outside of the cardiac chambers. Instead
of considering a 3D representation of the full vasculature system, 0D models (i.e. models without
spatial dependency) have been derived, such as the Windkessel model for example, to provide
somewhat realistic boundary conditions [62, 63, 49]. This choice allows to circumvent the need
of complex 3D simulations of fluid flows in locations that are not the primary focus of the
studies. A thorough review of the lumped parameter models applied in a cardiovascular setting
was presented by Shi et al. [64].

Healthy and pathological valve modeling

The modeling of cardiac valves is one of the main bottleneck of the intracardiac hemodynamics
modeling. Indeed, the cardiac valves are thin structures immersed in the fluid which exhibit
important deformation during the cardiac cycle [26]. We propose a short review of the models
of cardiac valves both in an healthy and a pathological point of view.

Complex simulations have been performed to study the FSI between the blood and the heart
valves. Su et al. [65] modeled the FSI of the blood inside the left ventricle with mechanical valves.
This model allowed to study LV hemodynamics under valve gradual opening and closure and to
observe the regurgitation which physiologically happens in healthy individuals during the closure
of the valve. Recently, FSI models which included the LV mechanics, the MV mechanics as well
as the fluid inside the LV have also been presented [66]. As modeling the FSI of realistic valves
inside a physiological heart is complex, FSI simulations of physiological mitral valve, including
chordae, were also be performed in reduced 3D domains localized around the valve [67, 68]. In
those models, MR was obtained by altering the physical parameters of the valve and the chordae.
A review of the literature discussing the history of FSI models in the context of heart valves can
be found in Einstein et al. [69].

In order to limit the complexity of models including heart valve, numerical simulations of the
blood flow in reduced geometrical domain have been proposed. As early as 1992, this technique
was used to evaluate the PISA model assumption in a 2D configuration with a geometrical
domain localized around a fixed mitral valve [70]. This technique has also been used to study
alternative MR quantification methods, either in 2D [42] or in 3D [43].

In [39, 71, 53, 72], 3D CFD models with idealized LV geometries have been designed. In these
models, mitral valve regurgitation was modeled as a tiny channel linking two fluid chambers.
While the models were involving unrealistic geometries, relevant knowledge about MR could be
acquired.

Lumped parameter models have also been proposed to model healthy and pathological mitral
valves. C. Philips [73] proposed a fully lumped parameter model of the cardiovascular system
in which an ideal diode model was used as a surrogate of the healthy mitral behavior. MR
was introduced by modifying this ideal diode model to allow some backflow. Lassila et al. [74]
coupled a similar lumped parameter model with a 3D CFD model of the left ventricle. The
coupled MV lumped model was used as a boundary condition at the inlet of the LV. Using a
porous model formulation, Astorino et al. [49] modeled the valve as a thin immersed surface
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embedded in the fluid domain. Using a lumped model to control opening and closing the valve,
the immersed surface allowed to model the valve as an integral part of the 3D CFD model in a
simple manner. This work has further been extended to incorporate valve dynamics [75].

To date, there is no simplified model combining mitral regurgitation with 3D representation of
the mitral valve including valve opening and closing.

Structure of Part I

The objective of the Part I is to describe a 3D mathematical model of the cardiac hemodynamics
with a specific focus on modeling MR. We now describe its organization and provide a short
summary of the different chapters.

In Chapter 2, a 3D model of the blood flow inside the left heart is presented. The geometry of
the fluid domain is extracted from a detailed human heart geometry and manually processed to
obtain a geometric domain fitted for numerical simulation. Based on the Arbitrary Lagrangian-
Eulerian method, a 3D model of the blood flow in a moving domain is detailed. The heart
valves are included by considering a simplified model based on a porous media analogy. Finally,
this model is supplemented with initial and boundary conditions. Using prescribed LV wall
displacements originating from an electro-mechanical simulation, the model is used to simulate
the cardiac hemodynamics allowing for a detailed description of the blood flow structures. By
slightly modifying the simplified valve model, a mitral regurgitation model is proposed and a
numerical experiment is conducted to illustrate its capability.

It will be shown that the model proposed in Chapter 2 provides realistic cardiac hemodynamics.
However, a proper description of the isovolumetric phases cannot be obtained, partly due to the
choice of not modeling the complete FSI of the fluid with the surrounding tissues. As this issue
is quite common with one-way coupling [76, 77, 78, 79], a new approach is proposed in Chapter 3
to tackle this difficulty. Starting from the initial valve model, an analysis of the intraventricular
pressure is provided to highlight the model flaws with respect to the isovolumetric phases. Based
on this analysis, an extension to the valve model, enhanced with an external reference data is
proposed. Two numerical examples – a toy problem and a realistic physiological heart – are
presented to test this new formulation and assess its benefits and limitations.

The generation of a reliable generic mathematical model of cardiac hemodynamics allows to
elaborate personalized models using image data. The generation and study of those personalized
models will be covered in Part II





Chapter 2
Mathematical modeling of the left

heart hemodynamics

In this chapter, a mathematical model of the left heart hemodynamics is described. In Sec-
tion 2.1, the considered geometrical domain including the left ventricle, the left atrium, a portion
of the aorta and immersed valves is detailed. Section 2.2 describes the numerical methods and
discretization options used to approximate the intracardiac hemodynamics. In Section 2.3, a nu-
merical experiment was conducted to illustrate the performances of the proposed approach. The
intracardiac hemodynamics resulting of the numerical simulation are described and compared to
the usual physiological description allowing to discuss the advantages and disadvantages of the
proposed model. Finally, Section 2.4 describes a slight modification of the mitral valve model,
associated with a region marking strategy, which allows the modeling of mitral regurgitation. A
numerical example illustrates the modeling of the blood flow in a heart exhibiting a severe Type
1 mitral regurgitation.

2.1 Geometrical description

The computational domain has been created based on the Zygote 3D Human Heart Model1. This
heart geometrical model was developed using computed tomography and magnetic resonance
imaging of a healthy, middle-aged, Caucasian male. Manual segmentation and post-processing
were performed by Zygote Media Group, Inc to clean the surfaces, remove artifacts and produce
the heart model shown on Figure 2.1 [80]. We modified this initial geometry to fit our simulation
requirements (e.g., the fact that we only want to model the blood in the left heart cavities).
Those modifications are therefore detailed in the rest of this section.

2.1.1 Fluid domain

From the Zygote 3D Human Heart Model , the inner layer of cardiac tissue, the layer in contact
with blood, was extracted. The two right cavities were discarded and the left ventricle and left
atrium inner surfaces were used as a basis of the proposed realistic heart model. As the Zygote
3D Human Heart Model did not include atrial septum, manual edition of the surface mesh, using
the software Materialise 3-Matic V11.0 2 , was necessary. Surface smoothing was performed to
ensure that the surface was free of artifacts. A portion of the ascending aorta was also included
in the fluid domain in order to model a short section of blood after the aortic valve location.
The resulting fluid domain is shown on Figure 2.2a.

1Zygote Media Group, Inc. (UT, USA), https://www.zygote.com/cad-models (last accessed 03 Dec 2018)
2https://www.materialise.com/fr/software/3-matic (last accessed 03 Dec 2018)

https://www.zygote.com/cad-models
https://www.materialise.com/fr/software/3-matic
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Figure 2.1 – Zygote 3D Human Heart Model [80].

2.1.2 Valve geometry

The mathematical model of the valve, which will be described in Section 2.2.2, requires inclu-
sion of the valve geometrical surfaces in open and/or closed configuration. The mitral valve
was designed, both in open and closed configuration, using the computer aided design (CAD)
software SALOME V7.7.1 3. Table A.1 (Appendix A) reports all the dimensions used and the
associated references. Figure A.1 (Appendix A), shows the resulting mitral valve surface in open
configuration. On the other hand, the closed aortic valve could be taken directly from the Zygote
3D Human Heart Model and the aortic valve in open-configuration was not included. The valves
were inserted in the full geometrical domain, as represented on Figure 2.2b.

2.1.3 Full simulation domain

The surface was cleaned and meshed using Materialise 3-Matic V11.0 4 and Gmsh5 and a
volumetric mesh was then generated using Ghs3D V3.0 6 and Mmg3D V5.1.4 7 (Figure 2.2c).

3https://www.salome-platform.org/ (last accessed 03 Dec 2018)
4https://www.materialise.com/fr/software/3-matic (last accessed 03 Dec 2018)
5http://gmsh.info/ (last accessed 03 Dec 2018)
6https://team.inria.fr/gamma3/gamma-software/ghs3d/ (last accessed 03 Dec 2018)
7https://www.mmgtools.org/ (last accessed 03 Dec 2018)

https://www.salome-platform.org/
https://www.materialise.com/fr/software/3-matic
http://gmsh.info/
https://team.inria.fr/gamma3/gamma-software/ghs3d/
https://www.mmgtools.org/
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(a) (b)

(c)

Figure 2.2 – Geometrical domain: (a) Fluid domain (b) Immersed valve surfaces (c) Resulting
tetrahedral mesh.

2.2 Numerical methods

In this section, we now describe the numerical methods and discretization choices used to model
the intracardiac hemodynamics in a moving domain which includes cardiac valves.

Consider the domain Ω ⊂ R3 in which the fluid is described. The solid layer of tissue surrounding
the fluid is denoted by ∂Ωs. This boundary can be decomposed into the atrium endocardium
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∂Ωs,at, the ventricular endocardium ∂Ωs,v, and the aorta walls ∂Ωs,ao : ∂Ωs = ∂Ωs,at ∪ ∂Ωs,v ∪
∂Ωs,ao. The valve surfaces are denoted by Σao,c (aortic valve in closed configuration), Σmv,o

(mitral valve in open configuration) and Σmv,c (mitral valve in closed configuration). The fluid
inlets, cross-section of the four pulmonary veins, are denoted ∂Ωpv. Finally, the fluid outlet,
cross-section of the aorta, is denoted ∂Ωao.

2.2.1 Basic governing equations

Blood is composed of different constituents: plasma (≈ 54 %), red blood cells (≈ 45 %) and
white blood cells (≈ 1 %). This composite material exhibits non-Newtonian behavior [81].
Nevertheless, in large vessels and cavities, it is reported that it is a reasonable assumption
to model blood as a homogeneous, incompressible, single-phase Newtonian fluid [82, 83, 84].
Such fluid can be modeled by the Navier-Stokes (N-S) equations.

The fluid is described by its velocity u and its pressure p. The Cauchy stress tensor σ(u,p) =
−pI + 2µε(u) is defined to characterize the modeled fluid. In this Cauchy stress tensor, µ is the
fluid viscosity, I is the identity tensor and ε(u) = 1

2

(∇u+ ∇uT ) is the symmetric strain rate
tensor. Modeling the blood amounts to solving the incompressible N-S equations:

Fluid problem in the Eulerian formulation

Find the velocity u : Ω× R+ → R3 and the pressure p : Ω× R+ → R such that, under a
certain set of initial and boundary conditions:

ρ

(
∂u

∂t
+ u ·∇u

)
−∇ · σ(u,p) = f in Ω (2.1)

∇ · u = 0 in Ω (2.2)

The description of motion, in continuum mechanics, can be categorized into two families. The
Eulerian description, where the observers (i.e. the computational nodes) are fixed and watch the
fluid flowing around, and the Lagrangian description, where the observers follow individual par-
cel of fluid. Problem (2.1)-(2.2) is written in the Eulerian setting. While the Eulerian description
is the most classical choice when modeling fluid dynamics in fixed geometries, difficulties can
arise when deformations of the domain occur.

To alleviate those difficulties, the ALE formulation was developed in attempt to combine the
advantages of both Eulerian and Lagrangian descriptions [85]. In the ALE description of motion,
the observer is chosen tomove arbitrarily while watching the flow around it. Unlike unfitted mesh
methods, the ALE formulation relies on the use of a fitting discretization at the interface between
the solid and the fluid. This facilitates the imposition of boundary conditions. Moreover, the
ALE method also facilitates the time-discretization of the model in the case of a moving domain.

In the ALE formulation, an arbitrary mapping A is defined to map the reference domain Ω into
the current spatial domain Ω(t) at each time instant.

A : Ω× R+ → Ω(t)

(χ,t) → x
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Defining w as the fluid domain velocity, the ALE time derivative of a given scalar or tensorial
field f is expressed as:

∂f

∂t

∣∣∣∣
A

=
∂f

∂t
+w ·∇f (2.3)

By applying 2.3 on the fluid velocity, one obtains:

∂u

∂t
=
∂u

∂t

∣∣∣∣
A
−w ·∇u (2.4)

Provided a boundary displacement d(x,t) on Γ ⊂ ∂Ωs, one can recast problem (2.1)-(2.2) using
2.4 to obtain problem:

Fluid problem in the ALE formulation

Find w : Ω×R+ → R3 such that, given an arbitrary chosen lifting operator L, a boundary
displacement d(x,t) on Γ ⊂ ∂Ωs and some possible additional boundary conditions:




d =L

(
d|Γ⊂∂Ωs

)

w=
∂d

∂t

in Ω (2.5)

Find the velocity u : Ω× R+ → R3 and the pressure p : Ω× R+ → R such that, under a
certain set of initial and boundary conditions:

ρ

(
∂u

∂t

∣∣∣∣
A

+ (u−w) ·∇u
)
−∇ · σ(u,p) = f in Ω(t) (2.6)

∇ · u = 0 in Ω(t) (2.7)

In problem (2.5)-(2.7), the lifting operator L can be chosen arbitrarily. One of the main difficul-
ties of the ALE method is to handle very large deformation of the domain. In that regard, we
use the strategy described by Landajuela et al. [86]: the lifted displacements are computed by
solving a linear elasticity problem incrementally to enhance the robustness with respect to large
deformations. Additionally, the Lamé parameters are defined element-wise in such a way that
small elements are stiffer than large elements [87].

Initial conditions: The fluid is considered initially at rest:

u|t=0 = 0 in Ω(0). (2.8)

Solid surfaces: As the fluid is viscous, it is assumed that the fluid has zero velocity relative
to the solid boundary ∂Ωs. This boundary condition is called the no-slip boundary condition:

u|∂Ωs
= w on ∂Ωs(t). (2.9)
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Pulmonary veins inlet: A normal stress is applied at the inlet (Eq 2.10) to impose a constant
static pressure Ppv:

σ(u,p) · n = −Ppvn on ∂Ωpv(t). (2.10)

Aortic outlet: A normal stress was also applied at the outlet of the domain. As it was
shown that proper choice of outlet boundary condition is critical to obtain realistic physiological
behavior [63], a Windkessel RCR lumped parameter model was therefore chosen to represent
the afterload of the heart related to the arterial system. The boundary conditions is therefore
expressed by:

σ(u,p) · n = −Pao(t)n, on ∂Ωao(t), (2.11)

Pao(t) +RdC
dPao(t)

dt
= (Rp +Rd)Q(t) +RpRdC

dQ(t)

dt
+ Pd +RdC

dPd(t)

dt
. (2.12)

In (2.12), the proximal resistance Rp, distal resistance Rd, capacitance C and distal pressure
Pd(t) are parameters of the model that must be chosen appropriately.

A backflow stabilization based on a local regularization of the fluid velocity is applied at the
aortic outlet [88], eventually modifying (2.11).

2.2.2 Valve model

The valves were modeled using the Resistive Immersed Surface (RIS) model originally proposed
to model flow through a porous interface [89] and further extended to model the heart valves [49].
The RIS model consists of introducing dissipative surface terms in the N-S momentum equation
at the leaflet locations. This model is chosen to allow a 3D representation of the heart valve
while keeping the numerical complexity of the model reasonable compared to FSI. In Eq 2.13,
δΣi is the Dirac measure on the immersed surface Σi and RΣi(t) is the associated resistance.
In the limit RΣi → ∞, this model is equivalent to imposing no-slip boundary condition on the
immersed surface. By including the RIS model into (2.6)-(2.7), the fluid model reads:

Fluid problem with RIS model

Find the velocity u : Ω× R+ → R3 and the pressure p : Ω× R+ → R such that, under a
certain set of IC and BC:

ρ

(
∂u

∂t

∣∣∣∣
A

+ (u−w) ·∇u
)
−∇ · σ(u,p) +

∑

i

δΣiRΣi(t) (u−w) = f in Ω(t) (2.13)

∇ · u = 0 in Ω(t) (2.14)

The evolution law of the closed-valve resistances RΣi,c is the same as the one proposed by
Astorino et al. [49] and is based on physiological considerations (Figure 2.3). A valve opens
(RΣi,c = 0) when a positive pressure difference across the valve is computed. On the other hand,
a valve is closed (RΣi,c = Rmax) when backflow occurs (Q < Qbackflow). This evolution law is
only computed on the valve closed configuration. The open configuration of the mitral valve
is considered as the dual of its closed configuration (i.e. if RΣmv,c = 0 then RΣmv,o 6= 0, and if
RΣmv,c 6= 0 then RΣmv,o = 0).
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The Ohm’s-law-like relation is not the only one conceivable. Indeed, using the classic Bernoulli
equation and making the further assumption of blood at rest in the atria and ventricles, we could
model valves as orifices. In this particular case, we have

8<
:
QD Cat

p
Pat !Pv when Pv 6 Pat,

QD 0 when Pat 6 Pv 6 Par,
QD Car

p
Pv !Pat when Pv > Par,

(3)

where Cat and Car are two constants related to the atrioventricular and semilunar valves,
respectively [12].

Models proposed in [13] or [14] also introduce Ohm’s law for the isovolumetric phases, namely
for Equation (1)2. In these models, valves behave like non-ideal diodes; that is, they could be
affected by leakage: the smaller the corresponding resistance, the bigger is the leaking. The final
set of equations is

8<
:
QD .Pv !Pat/=Rat when Pv 6 Pat,
QD .Pv !Pat/=Rc when Pat 6 Pv 6 Par,
QD .Pv !Par/=RarC .Par !Pat/=Rc when Pv > Par,

(4)

where Rc represents the resistance when the valves are closed.
Models (2)–(4) assume that valves open and close only under the action of a pressure difference.

However, other assumptions can be made on the way the valves are working. For example, in [10], it
is assumed that the closure is dictated by the flow reversal. The corresponding model is represented
in the flow chart reported in Figure 2. In the present work, a similar condition is adopted to define
the opening and the closure of the valves (Section 3).

A different approach has been considered in [12], where a dynamic valve model based on ODE
has been presented. The ODE takes into account the blood–leaflet interaction and describes the evo-
lution in time of the valve opening angle (Figure 3), providing therefore more accurate information
on the variation of the valve resistance in time.

Figure 2. Flow chart representation of the aortic valve modeling in [10].

Figure 3. Schematic representation of the aortic valve and the opening angle ! formed by its leaflets.

Copyright © 2012 John Wiley & Sons, Ltd. Int. J. Numer. Meth. Biomed. Engng. 2012; 28:937–959
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Closed
<latexit sha1_base64="TT3dUpKmz1r11yBaZUDLP++vYRg=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUlE0JUUunFZwT6gCWUyuWmHTiZhZiKWUHDjr7hxoYhbf8Kdf+O0zUJbD1w4nHPvzL0nSDlT2nG+rdLK6tr6RnmzsrW9s7tn7x+0VZJJCi2a8ER2A6KAMwEtzTSHbiqBxAGHTjBqTP3OPUjFEnGnxyn4MRkIFjFKtJH69lHuURAaJBMD7Gl40HmDJwrCyaRvV52aMwNeJm5BqqhAs29/eWFCs9i8RzlRquc6qfZzIjWjHCYVL1OQEjoiA+gZKkgMys9nN0zwqVFCHCXSlNB4pv6eyEms1DgOTGdM9FAtelPxP6+X6ejKz5lIMw2Czj+KMo51gqeB4JBJoJqPDSFUMrMrpkMiCTWhqIoJwV08eZm0z2uuU3NvL6r16yKOMjpGJ+gMuegS1dENaqIWougRPaNX9GY9WS/Wu/Uxby1Zxcwh+gPr8wfs15hR</latexit><latexit sha1_base64="TT3dUpKmz1r11yBaZUDLP++vYRg=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUlE0JUUunFZwT6gCWUyuWmHTiZhZiKWUHDjr7hxoYhbf8Kdf+O0zUJbD1w4nHPvzL0nSDlT2nG+rdLK6tr6RnmzsrW9s7tn7x+0VZJJCi2a8ER2A6KAMwEtzTSHbiqBxAGHTjBqTP3OPUjFEnGnxyn4MRkIFjFKtJH69lHuURAaJBMD7Gl40HmDJwrCyaRvV52aMwNeJm5BqqhAs29/eWFCs9i8RzlRquc6qfZzIjWjHCYVL1OQEjoiA+gZKkgMys9nN0zwqVFCHCXSlNB4pv6eyEms1DgOTGdM9FAtelPxP6+X6ejKz5lIMw2Czj+KMo51gqeB4JBJoJqPDSFUMrMrpkMiCTWhqIoJwV08eZm0z2uuU3NvL6r16yKOMjpGJ+gMuegS1dENaqIWougRPaNX9GY9WS/Wu/Uxby1Zxcwh+gPr8wfs15hR</latexit><latexit sha1_base64="TT3dUpKmz1r11yBaZUDLP++vYRg=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUlE0JUUunFZwT6gCWUyuWmHTiZhZiKWUHDjr7hxoYhbf8Kdf+O0zUJbD1w4nHPvzL0nSDlT2nG+rdLK6tr6RnmzsrW9s7tn7x+0VZJJCi2a8ER2A6KAMwEtzTSHbiqBxAGHTjBqTP3OPUjFEnGnxyn4MRkIFjFKtJH69lHuURAaJBMD7Gl40HmDJwrCyaRvV52aMwNeJm5BqqhAs29/eWFCs9i8RzlRquc6qfZzIjWjHCYVL1OQEjoiA+gZKkgMys9nN0zwqVFCHCXSlNB4pv6eyEms1DgOTGdM9FAtelPxP6+X6ejKz5lIMw2Czj+KMo51gqeB4JBJoJqPDSFUMrMrpkMiCTWhqIoJwV08eZm0z2uuU3NvL6r16yKOMjpGJ+gMuegS1dENaqIWougRPaNX9GY9WS/Wu/Uxby1Zxcwh+gPr8wfs15hR</latexit><latexit sha1_base64="TT3dUpKmz1r11yBaZUDLP++vYRg=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUlE0JUUunFZwT6gCWUyuWmHTiZhZiKWUHDjr7hxoYhbf8Kdf+O0zUJbD1w4nHPvzL0nSDlT2nG+rdLK6tr6RnmzsrW9s7tn7x+0VZJJCi2a8ER2A6KAMwEtzTSHbiqBxAGHTjBqTP3OPUjFEnGnxyn4MRkIFjFKtJH69lHuURAaJBMD7Gl40HmDJwrCyaRvV52aMwNeJm5BqqhAs29/eWFCs9i8RzlRquc6qfZzIjWjHCYVL1OQEjoiA+gZKkgMys9nN0zwqVFCHCXSlNB4pv6eyEms1DgOTGdM9FAtelPxP6+X6ejKz5lIMw2Czj+KMo51gqeB4JBJoJqPDSFUMrMrpkMiCTWhqIoJwV08eZm0z2uuU3NvL6r16yKOMjpGJ+gMuegS1dENaqIWougRPaNX9GY9WS/Wu/Uxby1Zxcwh+gPr8wfs15hR</latexit>

Valve
<latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit><latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit><latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit><latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit>

Open
<latexit sha1_base64="l1eollpJxnVkrlsrLG7tte47Yes=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6EkKXrxZwdZCGspmO2mXbnbD7kQsoT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMi1LBDXret1NaWV1b3yhvVra2d3b3qvsHbaMyzaDFlFC6E1EDgktoIUcBnVQDTSIBD9Hoeuo/PII2XMl7HKcQJnQgecwZRSsFXYQnzG9TkJNetebVvRncZeIXpEYKNHvVr25fsSwBiUxQYwLfSzHMqUbOBEwq3cxAStmIDiCwVNIETJjPTp64J1bpu7HStiS6M/X3RE4TY8ZJZDsTikOz6E3F/7wgw/gyzLlMMwTJ5oviTLio3On/bp9rYCjGllCmub3VZUOqKUObUsWG4C++vEzaZ3Xfq/t357XGVRFHmRyRY3JKfHJBGuSGNEmLMKLIM3klbw46L8678zFvLTnFzCH5A+fzB8sKkY8=</latexit><latexit sha1_base64="l1eollpJxnVkrlsrLG7tte47Yes=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6EkKXrxZwdZCGspmO2mXbnbD7kQsoT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMi1LBDXret1NaWV1b3yhvVra2d3b3qvsHbaMyzaDFlFC6E1EDgktoIUcBnVQDTSIBD9Hoeuo/PII2XMl7HKcQJnQgecwZRSsFXYQnzG9TkJNetebVvRncZeIXpEYKNHvVr25fsSwBiUxQYwLfSzHMqUbOBEwq3cxAStmIDiCwVNIETJjPTp64J1bpu7HStiS6M/X3RE4TY8ZJZDsTikOz6E3F/7wgw/gyzLlMMwTJ5oviTLio3On/bp9rYCjGllCmub3VZUOqKUObUsWG4C++vEzaZ3Xfq/t357XGVRFHmRyRY3JKfHJBGuSGNEmLMKLIM3klbw46L8678zFvLTnFzCH5A+fzB8sKkY8=</latexit><latexit sha1_base64="l1eollpJxnVkrlsrLG7tte47Yes=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6EkKXrxZwdZCGspmO2mXbnbD7kQsoT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMi1LBDXret1NaWV1b3yhvVra2d3b3qvsHbaMyzaDFlFC6E1EDgktoIUcBnVQDTSIBD9Hoeuo/PII2XMl7HKcQJnQgecwZRSsFXYQnzG9TkJNetebVvRncZeIXpEYKNHvVr25fsSwBiUxQYwLfSzHMqUbOBEwq3cxAStmIDiCwVNIETJjPTp64J1bpu7HStiS6M/X3RE4TY8ZJZDsTikOz6E3F/7wgw/gyzLlMMwTJ5oviTLio3On/bp9rYCjGllCmub3VZUOqKUObUsWG4C++vEzaZ3Xfq/t357XGVRFHmRyRY3JKfHJBGuSGNEmLMKLIM3klbw46L8678zFvLTnFzCH5A+fzB8sKkY8=</latexit><latexit sha1_base64="l1eollpJxnVkrlsrLG7tte47Yes=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6EkKXrxZwdZCGspmO2mXbnbD7kQsoT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMi1LBDXret1NaWV1b3yhvVra2d3b3qvsHbaMyzaDFlFC6E1EDgktoIUcBnVQDTSIBD9Hoeuo/PII2XMl7HKcQJnQgecwZRSsFXYQnzG9TkJNetebVvRncZeIXpEYKNHvVr25fsSwBiUxQYwLfSzHMqUbOBEwq3cxAStmIDiCwVNIETJjPTp64J1bpu7HStiS6M/X3RE4TY8ZJZDsTikOz6E3F/7wgw/gyzLlMMwTJ5oviTLio3On/bp9rYCjGllCmub3VZUOqKUObUsWG4C++vEzaZ3Xfq/t357XGVRFHmRyRY3JKfHJBGuSGNEmLMKLIM3klbw46L8678zFvLTnFzCH5A+fzB8sKkY8=</latexit>

Valve
<latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit><latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit><latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit><latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit>

Yes
<latexit sha1_base64="3RzzrnwFSNOL5ruy0qjNTdJT2aA=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0JMUvHisYD+0DWWznbRLN5uwOxFL6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08Sp5tDgsYx1O2AGpFDQQIES2okGFgUSWsHoeuq3HkEbEas7HCfgR2ygRCg4Qys9dBGeMLsHM+mVK27VnYEuEy8nFZKj3it/dfsxTyNQyCUzpuO5CfoZ0yi4hEmpmxpIGB+xAXQsVSwC42eziyf0xCp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF76mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IJRuCt/jyMmmeVT236t2eV2pXeRxFckSOySnxyAWpkRtSJw3CiSLP5JW8OcZ5cd6dj3lrwclnDskfOJ8/DviRJA==</latexit><latexit sha1_base64="3RzzrnwFSNOL5ruy0qjNTdJT2aA=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0JMUvHisYD+0DWWznbRLN5uwOxFL6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08Sp5tDgsYx1O2AGpFDQQIES2okGFgUSWsHoeuq3HkEbEas7HCfgR2ygRCg4Qys9dBGeMLsHM+mVK27VnYEuEy8nFZKj3it/dfsxTyNQyCUzpuO5CfoZ0yi4hEmpmxpIGB+xAXQsVSwC42eziyf0xCp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF76mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IJRuCt/jyMmmeVT236t2eV2pXeRxFckSOySnxyAWpkRtSJw3CiSLP5JW8OcZ5cd6dj3lrwclnDskfOJ8/DviRJA==</latexit><latexit sha1_base64="3RzzrnwFSNOL5ruy0qjNTdJT2aA=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0JMUvHisYD+0DWWznbRLN5uwOxFL6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08Sp5tDgsYx1O2AGpFDQQIES2okGFgUSWsHoeuq3HkEbEas7HCfgR2ygRCg4Qys9dBGeMLsHM+mVK27VnYEuEy8nFZKj3it/dfsxTyNQyCUzpuO5CfoZ0yi4hEmpmxpIGB+xAXQsVSwC42eziyf0xCp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF76mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IJRuCt/jyMmmeVT236t2eV2pXeRxFckSOySnxyAWpkRtSJw3CiSLP5JW8OcZ5cd6dj3lrwclnDskfOJ8/DviRJA==</latexit><latexit sha1_base64="3RzzrnwFSNOL5ruy0qjNTdJT2aA=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0JMUvHisYD+0DWWznbRLN5uwOxFL6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08Sp5tDgsYx1O2AGpFDQQIES2okGFgUSWsHoeuq3HkEbEas7HCfgR2ygRCg4Qys9dBGeMLsHM+mVK27VnYEuEy8nFZKj3it/dfsxTyNQyCUzpuO5CfoZ0yi4hEmpmxpIGB+xAXQsVSwC42eziyf0xCp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF76mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IJRuCt/jyMmmeVT236t2eV2pXeRxFckSOySnxyAWpkRtSJw3CiSLP5JW8OcZ5cd6dj3lrwclnDskfOJ8/DviRJA==</latexit>

No
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Figure 2.3 – Valve evolution law schematics

2.2.3 Time and space discretization

In what follows, we denote by τ the time-step length. The time discretization (2.13)-(2.14) is
performed via a semi-implicit backward Euler scheme. As regards the discretization in space,
a stabilized finite element method is considered. To this purpose, we consider a family of
triangulations {Th}0<h<1 of the reference fluid domain Ω which are fitted to the (reference)
valve surfaces Σi. The discrete space for the velocity Vh ⊂ [H1(Ω)]3 is the standard Lagrange
finite element space of continuous piece-wise affine functions. The pressure space Qh ⊂ L2(Ω)
is also made of piece-wise affine functions which are globally continuous except across Σi. The
resulting fully discrete method is detailed in (2.15).

Fully discrete approximation of (2.13)-(2.14)

Find
(
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for all (v̂h, q̂h) ∈ Vh ×Qh with v̂h|∂Ωs = 0.

In (2.15), we have considered the discrete Navier-Stokes tri-linear form
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where the last term stands for the SUPG/PSPG stabilization (see, e.g., [90]).

Remark: In (2.15), the fluid integrals in the deformed configurations has to be evaluated by
composition with the corresponding discrete ALE map. For example, for the the second term
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we have ∫

Ωn

un−1
h · vh =

∫

Ωn

ûn−1
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h)−1 · v̂h ◦ (An
h)−1.

2.2.4 Complete model

Combining the previously described elements, the complete numerical algorithm reads:

Complete model

For n ≥ 1, let dn on Γ ⊂ ∂Ωs and iterate over the following steps:

[1] Update the computational domain and compute the numerical domain velocity wn

using the discretized version of the problem (2.5)

[2] Given {un−1,pn−1}, compute the valves resistance values RnΣ using the valve evolu-
tion law.

[3] Given {un−1,pn−1}, compute the value of Pao solving the discretized version of the
Windkessel ordinary differential equation (2.12)

[4] Givenwn,Pao and RnΣ , solve the discretized version of the fluid problem (2.13)-(2.14)
under the chosen initial conditions (2.8) and boundary conditions (2.9)-(2.11)

This model was implemented using the finite element library FELiScE8.

2.3 Numerical experiment: Simulation of the hemodynamics in
a healthy left heart

In this section, the geometrical domain presented in Section 2.1 is used in combination with the
mathematical model presented in Section 2.2 to simulate the intracardiac hemodynamics of a
healthy left heart. The model parameters are presented and the blood flow resulting from the
simulation are then described in detail.

2.3.1 Model setup

An electro-mechanical simulation of the heart was performed by the INRIA team M3DISIM [91].
Based on a multi-scale physiological description of the heart muscle, this simulation included
fiber orientation and complex behavior of the heart sarcomeres. Moreover, the fluid inside the
heart cavities was described using 0D models. This simulation was performed on a geometry that
was also extracted from the Zygote 3D Human Heart Model and it was ensured that a common
interface was shared on the endocardium. As a result, the displacements of the ventricular
endocardium can be extracted providing the LV displacements dn with Γ = ∂Ωs,v necessary
for (2.5). A zero-traction boundary condition was applied on all the other external surfaces

8https://gforge.inria.fr/projects/felisce/ (last accessed 03 Dec 2018)

https://gforge.inria.fr/projects/felisce/
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(in particular, we note that the atrium displacements is ad-hoc, as no information about its
displacement can be obtained).

Model parameters

Table 2.1 lists the parameters that were used for this numerical experiment.

Type Parameter Value

Blood parameters ρ 1.06 g/cm3

µ 0.04 g/cm/s

f 0

Ppv 1.5× 104 dyn/cm2 (≈ 11 mmHg)
Windkessel parameters Pao|t=0 9× 104 dyn/cm2 (≈ 68 mmHg)

Rp 150 dyn · s/cm5

Rd 2300 dyn · s/cm5

C 0.9 cm5/dyn

Pd 0 dyn/cm2

Valve parameters Rmax 106 g/cm2/s

Qbackflow 2 cm3/s

Time discretization τ 10−3 s

Table 2.1 – Model parameters (CGS units)

2.3.2 Simulation and results

In this section, the results from the numerical simulation are described.

The simulation was carried out over a full cardiac cycle, lasting 0.85 s (corresponding to a
frequency of 71 beats per minutes). The left ventricle was initially in a mid-diastolic configuration
(during the plateau phase between the E and A wave), as prescribed by the BC extracted from
the electro-mechanical simulation. The initial ventricular volume was approximately 87 mL.

As the active filling occurs, the prescribed ventricular surface displacements results in an increase
in volume of the left ventricle. A negative pressure difference between the aortic pressure and
ventricular pressure causes a small blood backflow which closes the aortic valve. On the other
hand, due to the dilatation of the left ventricle, the intraventricular pressure also drops below the
atrial pressure, resulting in an opened mitral valve. This pressure difference also causes blood
to enter from the four pulmonary veins inside the atrium. The four pulmonary veins inflow jet
collides inside the atrium and are directed towards the mitral valve. (Figure 2.4). Note that,
in the figure, streamlines were used to show the blood flow structure. A limitation inherent to
this representation is that it only gives information at a certain time-instant, unlike pathlines
for example. Nevertheless, it helps appreciate some global structures. The same remark applies
for all subsequent images.
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Figure 2.4 – Streamlines generated from the four pulmonary veins at t/T ≈ 0.05. Each color
represents streamlines of one pulmonary veins. The four PV inflow, at the top of the image,
collide in the atrium and are directed towards the mitral valve.

As the blood converges towards the mitral annulus and passes through the mitral valve, it
accelerates strongly, with a peak velocity of approximately 2.5 m/s. This blood inflow then
reaches the tip of the MV leaflets. Due to the viscosity of the blood and the difference of blood
velocity between the mitral inflow and the left ventricular blood velocity, a vortex ring appears
at the tip of the leaflets (Figure 2.5). Due to the asymmetry of the valve leaflets and their
opening angle, the blood entering the LV is directed towards the posterior wall of the ventricle.
The vortical structure propagates within the ventricle and, as the blood reaches the posterior
wall, the part of the vortex ring that is on the posterior side of the left ventricle gets squished
whereas the most anterior side of the ring can fully develop.
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(a)

(b)

(c)

Figure 2.5 – Intracardiac hemodynamics: (a) Streamlines and blood velocity magnitude, (b)
ventricular volume and (c) average pressure in the three volumic cavities at t/T ≈ 0.05. A
vortical structure appears at the tip of the mitral valve.

As the diastole comes to an end, the left ventricular reaches its maximum volume. This results
in a reduction of the global left ventricular blood velocities. It is interesting to note that the
blood swirl, caused by the vortex ring, is still visible (Figure 2.6). During the entire duration of
the A-wave, the volume rose from 87 mL to 108 mL, resulting in a net volume increase of 21 mL.

(a)

(b)

(c)

Figure 2.6 – Intracardiac hemodynamics: (a) Streamlines and blood velocity magnitude, (b)
ventricular volume and (c) average pressure in the three volumic cavities at t/T ≈ 0.18. The
anterior side of the vortex now fills the entire LV.
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After a small plateau phase, a strong contraction of the left ventricle results in a very steep rise
in intraventricular pressure. This results in a backflow that closes the MV and in a pressure
difference which opens the AV. Pushed by the LV endocardial surface, the blood converges
towards the aortic tract and results in a high volume of ejected blood (62 mL) through the aorta
(Figure 2.7). The reduction in cross-section from the LV cavity to the aortic cross section results
in a very high velocity of the blood (peaking at 3.7 m/s). The sudden acceleration of the blood
results in a reorganization of the hemodynamical structure. The vortical structure visible during
diastole entirely disappears and is replaced by a very organized flow structure in which the blood
is directed towards the aorta. The blood flow then slows down and disorganizes as the ventricle
finishes contracting.

(a)

(b)

(c)

Figure 2.7 – Intracardiac hemodynamics: (a) Streamlines and blood velocity magnitude, (b)
ventricular volume and (c) average pressure in the three volumic cavities at t/T ≈ 0.3. The
blood is ejected through the aorta. Streamlines reveal a very organized blood flow.

The ventricle then relaxes, starting the E-wave of the diastolic phase. In a similar manner as
depicted for the A-wave, the dilatation of the ventricle results in a lower pressure in the LV
compared to the atrium. As a consequence, the aortic valve closes, the mitral valve opens, and
blood flows in from the pulmonary veins to the left ventricle at a maximum velocity magnitude
of approximately 2.35 m/s. The vortical structure described previously appears once again and
fills the left ventricle (Figure 2.8). During the entire duration of this E-wave, the ventricular
volume increases from 46 mL to 87 mL, resulting in a net volume increase of 41 mL.
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(a)

(b)

(c)

Figure 2.8 – Intracardiac hemodynamics: (a) Streamlines and blood velocity magnitude, (b)
ventricular volume and (c) average pressure in the three volumic cavities at t/T ≈ 0.64. The
vortex ring observed earlier appears again as the ventricle starts to dilate.

A small discussion about those results is provided in Section 2.6.1.

2.4 Mitral regurgitation modeling

In this section, we describe an extension of the valve model to model mitral regurgitation and
illustrate its use with a simple numerical example. We start from the N-S momentum equation
2.13 described in Section 2.2.2: This standard RIS model consisted of adding a resistive term
RΣi(t) on solid surfaces Σi, immersed in the fluid domain. An evolution law for the resistance
term RΣi(t) was also introduced to allow opening and closing of the valve..

In order to model mitral valve regurgitation, it is proposed to modify the spatial value of the
resistance term RΣi(t) to allow a local control on the valve mesh porosity. Three closed mitral
valve geometry are introduced in order to allow the modeling of Type 1, Type 2 and Type 3
MR.

Mathematical model of the regurgitation

We first describe how the mathematical model of the valve is modified to allow mitral regurgi-
tation.

The scalar resistance term RΣi(t) is redefined as a scalar field RΣi(x,t) in order to locally
control the porous behavior of the valve and allow blood to pass through at specific locations.



36

The momentum equations including the modified resistance term therefore reads:

ρ

(
∂u

∂t

∣∣∣∣
A

+ (u−w) ·∇u
)
−∇ · σ(u,p) +

∑

i

δΣiRΣi(x,t) (u−w) = f (2.16)

A geometric sub-region of the valve surface is chosen a priori and the valve resistance term
is modified accordingly to reflect that choice. The local definition of the regurgitation region
is prescribed by a MR region marking method inspired from constructive solid geometry. This
technique allows to construct complex geometries as a combination of simple geometrical objects.
In the presented work, we use combination of spheres to define the regurgitant region: a first
indicator function is defined on the valve surface such that it represents the region enclosed in
a ball B:

1B,Σi(x,t) =

{
1 ∀x ∈ Σi : x ∈ B
0 ∀x ∈ Σi : x 6∈ B

By considering the union of n balls {Bj}j=1,··· ,n to define the indicator function, this idea is
therefore naturally extended to define more complex MR region:

1{Bj},Σi
(x,t) =





1 ∀x ∈ Σi : x ∈
⋃
{Bj}

0 ∀x ∈ Σi : x 6∈
⋃
{Bj}

Figure 2.9 depicts examples of MR region marking using both strategies.

(a) (b)

(c) (d)

Figure 2.9 – Example of the region marking strategy. Figures (c) and (d) depict respectively
the marked region resulting the use of(a) a single sphere and (b) a union of spheres. The green
triangles represent the region on which the indicator function is active.

The indicator functions defined previously are used to modify the original resistance term locally
and produce the scalar field RΣi(x,t), as defined by (2.17). When the indicator function is
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inactive, the normal valve behavior occurs without any modification. On the contrary, in the
location where the indicator function is active, the resistance term is set equal to zero, therefore
disabling the porosity locally and allowing fluid to pass through the valve.

Remark: No changes were made to the valve evolution law of the valve, in particular no changes
were made neither to the valve opening nor to the valve closing criterions.

RΣi(x,t) = RΣi(t) · (1− 1·,Σi(x)) (2.17)

Due to the original formulation of the RIS model, the valves are inherently either in open or
closed state and no valve dynamics are included. This modeling choice imposes an a priori
geometrical modeling of the valve geometry which might be a strong simplification of reality, in
particular for highly dynamic MVR such as MVR due to flail leaflet [92].

Moreover, as the valve is geometrically defined a priori, the valve also undergoes the meshing
procedure before any specification of the mitral regurgitation. The discretization of the surface
might lead to a delimitation of the MR boundaries that is imposed by the mesh discretization.
Figure 2.10 illustrates this behavior: a mitral valve mesh is gradually refined and a ball of fixed
radius is used to mark the regurgitant region in each case. For illustration purpose, the triangles
of the surface were colored if at least one of their vertices is within the ball radius. One can
appreciate how the marked region becomes closer and closer to a circular hole as the mesh is
refined. The counterpart of this limitation is that the MR design is very quickly set-up before
the numerical simulation making this model very versatile.

Figure 2.10 – Dependence of the MR region marking strategy on the underlying mesh. Using
the same sphere to mark the MV, progressive refinement of the MV mesh (top row) results in a
marked region more and more circular.

Geometrical description of the mitral valve

Figure 1.7 in Chapter 1 summarizes in a comprehensive way the different pathologies leading to
MR and depicts the geometry of the mitral valve in different pathologies. The objective is to
design MV geometries that can reproduce this broad range of possible MR.

Carpentier’s functional classification of MV diseases [25] was used to design three different MV
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closed-state geometries (Figure 2.11). While the closed-state surface described in Section 2.1
can be used to model slit orifice or single round orifice (Type 1, or T1, MR), two additional MV
closed-state geometries were designed to allow the modeling of mitral prolapse (Type 2, or T2,
MR), as well as restrictive valve regurgitation (Type 3, or T3, MR)

Figure 2.11 – Mitral valve closed-state geometry for Type 1, Type 2 and Type 3 MR. Top and
bottom rows of the figures represent different views of the same surface and the black arrows
represent potential blood flow resulting the different valve geometries.

2.5 Numerical experiment: Simulation of the hemodynamics in
a left heart suffering from mitral regurgitation

In this section, the simulation of intracardiac hemodynamics in a left heart suffering from MR
is considered by combining the geometrical domain presented in Section 2.1, the mathematical
model of the blood flow presented in Section 2.2 with the MR model described in Section 2.4.
The setup of the model is first described and the the blood flow resulting from the simulation is
described.

2.5.1 Model setup

In this numerical experiment, the LV boundary displacements were prescribed using the same
electromechanical simulation previously described in Section 2.3. Similarly, the parameters
described in Table 2.1 were used. The simulation was carried out over a full cardiac cycle,
lasting 0.85 s.

Figure 2.12 – The valve in black is marked with a ball of radius 0.4 cm to produce a severe T1
MR.
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To assess the MR modeling methodology, a simple circular MR was designed. A ball of radius
0.4 cm was used to mark the regurgitant region on the flat MV geometry, as depicted by Fig-
ure 2.12. This resulted in a hole corresponding to a T1 MR with an EROA of 0.5 cm2. This
regurgitation is categorized as “severe”.

2.5.2 Description of the hemodynamics

As before, the simulation started from the mid-diastole, between the E and A-wave. The hemo-
dynamics of the diastolic phase is the same as the one described in detail in the Section 2.3.2,
due to the use of the same IC, BC and model parameters. For this reason the diastole will
not be detailed. The hemodynamics of the systole, on the contrary, is strongly modified by the
presence of the synthetic MR.

As the systole begins (t/T ≈ 0.25, Figure 2.13a), a region of high blood velocity appears at the
MV level, corresponding to blood converging and accelerating towards the MV hole. One can
observe nearly semicircular isovelocity levels (depicted by the black lines on the figure). This is
coherent with the fact that the modeled hole is circular and with the PISA model. At t/T ≈ 0.27,
(Figure 2.13b), one can see that the blood progresses through the atrium as a coherent jet of
very high velocity, at a velocity of approximately 5 m/s at the vena contracta. While some blood
passes through the MV, part of the blood is still ejected through the AV towards the aorta.

(a) (b)

Figure 2.13 – Blood velocity magnitude of the MR case at (a) t/T ≈ 0.25 and (b) t/T ≈ 0.27.
The blood strongly accelerates toward the mitral valve and form hemispheric isovelocity surface.
As the systole continues, the blood penetrate the LA in a jet of high velocities.

As the systole continues (t/T ≈ 0.31, Figure 2.14a), the blood jet reaches the posterior wall of
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the atrium. Due to the angle the jet hits the wall at, the jet then follows the wall curvature in
a rotating motion. Finally, as the systole ends (t/T ≈ 0.41, Figure 2.14b), the blood velocity
magnitude throughout the entire domain decreases.

(a) (b)

Figure 2.14 – Blood velocity magnitude of the MR case at (a) t/T ≈ 0.31 and (b) t/T ≈ 0.41.
The blood jet in the LA hits the wall and follows the wall curvature. Finally, at the end of the
systole, the blood slows down.

A small discussion about those results is provided in Section 2.6.2.

2.6 Conclusion, discussion and perspectives

In this final section, we first provide some conclusion, discussion and perspectives with respect
to the modeling of healthy blood flow. In a second time, conclusion, discussion and perspectives
with respect to mitral regurgitation modeling will be presented.

2.6.1 Healthy blood flow modeling

In this chapter, a mathematical model of the left heart hemodynamics was described. A fluid
domain including the LA, LV and a portion of the ascending aorta was constructed, based on
the Zygote 3D Human Heart Model . Closed aortic and mitral valves were also extracted from
the Zygote 3D Human Heart Model , while the mitral valve in open configuration was designed
using physiological description from the literature. The models and discretization choices were
then presented alongside the considered boundary conditions.
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Using an external electro-mechanical simulation to provide the displacements of the LV wall, it
was possible to obtain intracardiac hemodynamics which were coherent with the usual litera-
ture description of the structure of the blood flow. Indeed, the provided LV surface boundary
condition imposed a change in ventricular volume similar to the human physiology. The ejec-
tion fraction, computed as EF = (EDV − ESV )/EDV using the end-diastolic volume (EDV)
and the end-systolic volume (ESV), was approximately 57 %, a physiological value with respect
to the European Society of Cardiology Guidelines [93]. During the diastole, vortex rings located
at the tip of the mitral valve leaflets appeared during the E and A-wave due to the inflow of
viscous blood through the MV. The side of the vortex ring located near the LV posterior wall got
squished while the opposite side could develop and fill the LV cavity. This behavior has been re-
ported numerous times in clinical studies [94, 11, 9, 95] as well as in-silico studies [96, 19, 97, 98].
During systole, the intraventricular flow structures reorganized to form a nearly laminar blood
flow directed towards the aorta. This relaminarization process was also previously described [99].

Looking at specific hemodynamic quantities revealed differences with the standard physiology.
In particular, it was observed that the blood inflow through the mitral valve during diastole was
approximately 2.35 m/s and 2.5 m/s, respectively for the E and A-wave, higher than physiological
values of approximately 0.8 m/s [7, 100]. Similar remark can be made about the peak velocity
during systolic ejection (3.7 m/s compared to the physiological 1.0 m/s) [7, 13].

The modeling choices resulted in a geometry that does not include the internal LV features such
as the papillary muscles, trabeculae or chordae tendinae. The absence of such features could
affect the flow fields locally. Therefore, while analyzing the flow fields, one needs to be careful
interpreting locally the hemodynamics.

Moreover, it must be noted that the isovolumetric phases could not be obtained, due to the
choice of not modeling the full interactions of the fluid with surrounding tissue. This indicates
that the model could be improved in that regard. In Chapter 3, we aim to build on that remark
and provide a solution to properly recover the isovolumetric phases.

While the general hemodynamic behavior obtained was physiologically coherent, the synthetic
displacements imposed as boundary conditions of the LV wall had a strong influence on the
intracardiac hemodynamics. In particular, it resulted, in the presented numerical example,
in velocities that are too high compared to the usual adult physiology. In this regard, two
strategies can be envisioned. On the first hand, the electro-mechanical simulation could be
enhanced further to provide a better description of the LV wall dynamics. On a second hand, it
might be beneficial to impose patient-specific boundary conditions to obtain more physiological
hemodynamic quantities. Chapter 4 will describe a pipeline to bridge the gap between the
numerical simulations presented in this chapter and patient data obtained using medical imaging
techniques.

2.6.2 Mitral regurgitation modeling

A modification of the RIS model was also introduced in order to allow the modeling of mitral
regurgitation. By introducing local variation in the resistive parameter of the valve model, the
blood was allowed to flow freely through the valve at the prescribed location. A simple region
marking strategy was presented in order to allow the modeling of different MR types and three
different closed MV geometry were introduced to allow the modeling of the various different MR
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including Type 1, Type 2 and Type 3.

A numerical example was proposed to illustrate the modeling of a simple Type 1 MR: a circular
hole was prescribed and the numerical simulation of the blood flow during one cardiac cycle was
performed. While the diastolic part of the hemodynamics was similar to the healthy case, the
systole presented a very different outlook. Inspection of the velocity field revealed that a strong
regurgitation could be obtained with blood converging rapidly toward the valvular hole. It has
to be noted that the inclusion of the left atrium in the geometrical model was beneficial for the
hemodynamics description as it allowed to describe the MR jet in detail.

The presented strategy offers an alternative to the main MR modeling strategies described in
the literature. While several studies designed a tiny channel during the meshing stage to model
MR ([39, 71, 53, 72]), the strategy proposed in our work does not require such tedious work.
As a result, modeling new MR cases is very straightforward. Moreover, we think that, as a
direct consequence of the absence of remeshing, time-evolving regurgitant region (e.g., based
on Color-Doppler images) can be prescribed easily by incorporating a time dependency in the
indicator function used to define the regurgitant region. This is left for research

In the proposed model, gradual opening and closing of the valve cannot be achieved. Some
recent work introduced a reduced model that combines the RIS model with immersed implicit
surfaces [101]. A possible extension the presented model could be to combine this progressive
opening and closing of the valve with MR modeling. Nevertheless, even in this case, the opening
and closing of the valve are not physiologically represented. One should carefully evaluate if FSI
models are not the best answers if one wants to model the valve dynamics.

Moreover, as the PV are considered fluid outlets, in the case of MR, another possible extension
of the model would be to impose Windkessel models for the PV pressures. Indeed, the blood
regurgitated depends both on the aortic and PV pressures. For this reason, accounting for a
better upstream pressure model could allow a better representation of the hemodynamics.

While only a single Type 1 MR was presented in this chapter, the versatility of the presented
MR modeling technique will be showcased in Chapter 4 in which various other regurgitation are
considered.



Chapter 3
Augmented Resistive Immersed

Surfaces method for the simulations of
cardiac valves with isovolumetric

phases

The model proposed in Chapter 2 provides realistic blood flow during systole and diastole.
However, it is observed that the modeling of the isovolumetric phases cannot be obtained, partly
due to the choice of not modeling the complete fluid-structure interaction of the fluid with the
surrounding tissues. In this chapter, we propose a new simplified modeling approach which fixes
this issue.

Starting from the resistive immersed surfaces (RIS) model for valve dynamics [89, 49], we in-
troduce an additional interface term which controls the ventricle pressure when both valves are
closed. This term involves ventricle pressure data coming either from measurements or from
external electromechanical simulations, hence the terminology augmented RIS model. The fun-
damental idea of the proposed approach is that, under some basic assumptions and for moderate
values of the resistive parameters, the simulated fluid pressure within the ventricle can be reg-
ulated in terms of the external pressures, the volume variation and the provided pressure data.
Two three-dimensional numerical examples are proposed to test the new model and to assess
the validity of its related assumptions.

The chapter is organized as follows: Section 3.1 briefly recalls the original RIS model and
introduces the new augmented RIS model. In Section 3.2, two three-dimensional numerical
examples are presented. Finally, a summary of the main results and some glimpses of future
research are given in Section 3.3.

3.1 Problem setting and mathematical formulations

In this section, we first recall the original RIS model [89, 49] and detail the application of
this model to a moving cavity enclosed by multiple immersed surfaces. Note that while this
description might be redundant with the description of Chapter 2, it is purposefully described
again in this chapter as the numerical method is the core of the proposed analysis. An estimate
of the intracavity pressure is provided in a setting where all the valves are closed. This analysis
allows to derive the Augmented Resistive Immersed Surfaces (ARIS) model whose goal is to
properly control intracavity pressure.
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3.1.1 Original RIS model

We consider the flow of a fluid within a moving domain Ω(t) ⊂ R3 with n immersed valves.
The closed configuration of the valves is given in terms of the surfaces Σi(t) ⊂ Ω, i = 1, . . . ,n.
Each surface is assumed to be oriented by a normal n. We then define a negative and a positive
side via the normal n− def

= n and n+ def
= −n−. For a given continuous scalar or tensorial

field f defined in Ω(t) (possibly discontinuous across the immersed surface Σi(t)), we define
its positive and negative sided restrictions to Σi(t), denoted respectively by f+ and f−, as
f+(x)

def
= limξ→0+ f(x− ξn+) and f−(x)

def
= limξ→0+ f(x− ξn−), for all x ∈ Σi(t).
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Figure 3.1 – Geometric description with a single valve and a moving domain. The ALE mapping
transform the domain Ω̂ into the domain Ω(t).

The current configuration, in time, is parametrized as Ω(t) = A(Ω̂,t), where Ω̂ is the reference
configuration and A : Ω̂ × R+ → R3 is the Arbitrary Lagrangian-Eulerian (ALE) one–to–one
mapping (see Figure 3.1). Similarly, we have the parametrizations ∂Ω(t)

def
= A(∂Ω̂, t) and

Σ(t)
def
= A(Σ̂, t). This mapping is given in terms of the fluid domain displacement d : Ω̂×R+ →

R3 with the expression: A def
= I

Ω̂
+d. The displacement field d is given in terms of an arbitrary

lifting of the exterior boundary displacement d|
∂Ω̂

through the relation d = L (d|
∂Ω̂

)
, where L

is a well chosen lifting operator from ∂Ω̂ to Ω̂. The fluid domain velocity w : Ω̂ × R+ → R3

is then simply defined as w def
=

∂d

∂t
. We shall also use the notation

∂

∂t

∣∣∣∣
A

for the ALE time

derivative.

The fluid is assumed to be homogeneous, incompressible, viscous and Newtonian. It is described
by the incompressible Navier-Stokes equations in ALE formulation. The opening and closing
dynamics of the valve can be described in a simplified manner by neglecting the mechanics of
the leaflets via the RIS model proposed by Astorino et al. [49]. The idea consists in introducing
a resistive surface term RδΣ(u − w) in the fluid momentum equation, where δΣ denotes the
Dirac measure on the immersed surface Σ and R = R(t) is a time-dependent function which is
null when the valve is open and large when the valve is closed. The resulting problem reads as
follows: find the velocity u = u(x,t) : Ω×R+ → R3 and the pressure p = p(x,t) : Ω×R+ → R,
such that




ρ

(
∂u

∂t

∣∣∣∣
A

+ (u−w) ·∇u
)
−∇ · σ(u,p) +

∑

i={1...n}

RiδΣi (u−w) = f in Ω(t),

∇ · u = 0 in Ω(t),

(3.1)
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where the fluid Cauchy stress tensor is given by

σ(u, p)
def
= 2µε(u)− pI, ε(u)

def
=

1

2

(∇u+ ∇uT),

and where ρ and µ denote, respectively, the fluid density and the fluid dynamic viscosity and
I the identity tensor. The above system has to be complemented with appropriate initial and
boundary conditions. For the sake of notation, in the rest of the chapter, Ω will refer to Ω(t),
∂Ω to ∂Ω(t) and Σ to Σ(t).

As pointed out in the original model [49], if one defines the stress jump:

Jσ(u,p)nK def
= σ(u−,p−)n− + σ(u+,p+)n+,

the system (3.1) enforces the interface conditions

Jσ(u,p)nK = −Ri (u−w) on Σi, (3.2)

for i = {1, . . . ,n}. Two asymptotic behaviors are then deduced: when Ri is large, u = w is
enforced on the moving surface Σi, whereas when Ri is close to 0, the flow does not ’see’ Σi

anymore and there is no pressure drop across it. When Ri is between these two extremes, Σi

acts as a porous surface [89, 102] via the interface Robin condition (3.2).

3.1.2 Estimate of the pressure within an enclosed cavity

Based on the original RIS model (3.1), let Ω denote a moving domain, composed of three fluid
sub-domains Ω

def
= Ω1∪Ω2∪Ω3, as depicted in Figure 3.2. We assume that Ω1 shares an interface

with Ω2, denoted as Σ12, and that Ω2 also shares another interface with Ω3, denoted as Σ23.
The domains Ω1 and Ω3 do not share any interface. The opening and closing dynamics of Σ12

and Σ23 are described using the RIS model.

The exterior boundary of Ω is divided into non-overlapping subsets ∂Ω·,D and ∂Ω·,N as depicted
in Figure 3.2. No-slip Dirichlet boundary conditions are imposed on ∂Ω·,D = ∂Ω1,D ∪ ∂Ω2,D ∪
∂Ω3,D and Neumann normal boundary conditions are imposed on ∂Ω·,N = ∂Ω1,N ∪ ∂Ω3,N. The
body force f is assumed to be equal to 0.

Figure 3.2 – Geometrical domain Ω considered for the problems (3.3) and (3.9).

The following problem is therefore considered: find the velocity u = u(x,t) : Ω×R+ → R3 and
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the pressure p = p(x,t) : Ω× R+ → R, such that




ρ

(
∂u

∂t

∣∣∣
A

+ (u−w) ·∇u
)
−∇ · σ(u,p) +

∑

i={12,23}

RiδΣi (u−w) = 0 in Ω,

∇ · u = 0 in Ω,

u = w on (∂Ω1,D ∪ ∂Ω2,D ∪ ∂Ω3,D)× (0,T ),

σ(u,p)n = g1 on ∂Ω1,N × (0,T ),

σ(u,p)n = g3 on ∂Ω3,N × (0,T ).

(3.3)

The above system has to be complemented with appropriate initial conditions. The main diffi-
culty which arises in the description of the isovolumetric phases using a uncoupling approach is
that the ventricular pressure is defined up to a constant, since the fluid velocity is prescribed on
the boundary of the enclosed cavity. This issue is circumvented in the original RIS model (3.1)
thanks to the interface Robin condition (3.2), for moderate values of Ri. However, as we shall
discuss below, this results in an arbitrarily fixed internal pressure.
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(a) Expected results.
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(b) Typical obtained results.

Figure 3.3 – Time history of the pressures, in CGS unit, of the Toy-Problem. The gray areas
delimit the isovolumetric phases. In the expected results, the red curve (i.e. the middle sub-
domain average pressure) transitions linearly between the average pressures from the side sub-
domains, whereas in the typically obtained results, an arbitrary internal pressure is obtained
during the isovolumetric phases.

Figure 3.3a–3.3b depict, respectively, the expected pressures and the typical computed ones of
a simple toy problem. This toy problem is aimed at reproducing basic heart behavior, is based
on the domain depicted in Figure 3.2 and is described later in Section 3.2.1. Results portrayed
on Figure 3.3b have been obtained by using the setting (3.3). Outside the chosen isovolumetric
phases delimited by the gray areas, the computed pressures match the reference ones depicted on
Figure 3.3a. On the other hand, when the middle cavity Ω2 is closed, its inner computed volume-
averaged pressure PΩ2 is clearly different from the expected one. It can be noted that, during
these isovolumetric phases, PΩ2 reaches an arbitrary value, outside of the interval

[
PΩ1 , PΩ3

]
.

In the following analysis, we provide an estimate of the resulting pressure inside Ω2 in the
situation where both R12 and R23 belong to ]0,+∞[. We consider two simplifying assumptions:
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(H1) the viscous contribution to the normal stress is considered negligible on the valves;

(H2) the pressure inside the cavities are considered approximately constant in space when the
valves are closed, namely:

p(x,t) ' PΩi(t) ∀x ∈ Ωi, ∀i ∈ {1,2,3}.

Proposition: Under assumptions (H1) and (H2), the pressure inside the cavity Ω2 can be
estimated as

PΩ2 '
ε12|Σ12|
K

PΩ1 +
ε23|Σ23|
K

PΩ3 −
1

K

∫

∂Ω2

w · n, (3.4)

where εi
def
=

1

Ri
, K def

= (ε12|Σ12|+ ε23|Σ23|) and |Σi| stands for the measure of the surface Σi.

Proof. We consider the interface condition on Σi:

Jσ(u,p)nK = −Ri (u−w) on Σi.

Using assumption (H1) and rearranging the terms, we obtain

u ' w +
1

Ri

(
p−n− + p+n+

)
on Σi.

Multiplying by n− and integrating over Σi:
∫

Σi

u · n− '
∫

Σi

w · n− +
1

Ri

∫

Σi

(
p− − p+

)
.

Using assumption (H2), we finally obtain
∫

Σi

u · n− '
∫

Σi

w · n− +
1

Ri

(
p− − p+

)
|Σi|.

In particular, for Σ12 and Σ23, we get
∫

Σ12

u · n− '
∫

Σ12

w · n− +
1

R12
(PΩ2 − PΩ1) |Σ12|, (3.5)

∫

Σ23

u · n− '
∫

Σ23

w · n− +
1

R23
(PΩ2 − PΩ3) |Σ23|. (3.6)

Applying the divergence theorem on (3.3)2, we have
∫

Ω2

∇ · u = 0 ⇔
∫

∂Ω2,D

u · n− +

∫

Σ12

u · n− +

∫

Σ23

u · n− = 0. (3.7)

Substituting by (3.5), (3.6) and (3.3)3 into (3.7):
∫

∂Ω2

w · n− +
1

R12
(PΩ2 − PΩ1) |Σ12|+

1

R23
(PΩ2 − PΩ3) |Σ23| ' 0.

Rearranging the equation, we get the estimation (3.4).

This completes the proof.
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It is worth noting that, when the cavity is closed, and if the assumptions hold, the pressure
PΩ2 is regulated both by the exterior pressures (i.e., with PΩ1 and PΩ3) and by the change of
the volume of Ω2. In the case of a perfectly incompressible cavity (i.e., when

∫
∂Ω2

w · n = 0),
a balance of the exterior pressures is reached and is regulated both by the surface area of the
immersed surfaces – |Σ12| and |Σ23| – and by the value of their corresponding resistive parameters
Ri.

If the volume of the closed cavity is undergoing change (i.e.,
∫
∂Ω2

w ·n 6= 0), its pressure will also
evolve. Noting that n is the outgoing normal, the dilatation of the cavity (i.e.,

∫
∂Ω2

w · n > 0)
would induce a negative pressure contribution. On the opposite, a contracting cavity (i.e.,∫
∂Ω2

w ·n < 0) would result in a positive pressure contribution. Moreover, this pressure change
is proportional to Ri and inversely proportional to the surface area of the immersed surfaces –
|Σ12| and |Σ23|. This behavior is coherent with the fact that the original RIS formulation has
been designed to model porous media. In the case of an increasing porous surface area, more
fluid would pass through, resulting in a lower pressure jump across the surface. On the other
hand, in the case of a decreasing porosity, less fluid would pass through, resulting in a higher
pressure jump.

While the intracavity pressure has been estimated in a situation where both R12 and R23 are
different from 0, it has to be noted that this estimation becomes singular when both R12 and
R23 converge to +∞. In this asymptotic case, the fact that the velocity is prescribed on the
whole cavity boundary leaves the pressure undetermined and might not be compatible with the
incompressibility constraint.

3.1.3 Augmented Resistive Immersed Surface model

As shown in Section 3.1.2, an estimation of the pressure PΩ2 has been proposed. This expression
involves the distal pressures, the wall velocity, the surface area of the immersed surfaces as well
as the value of their resistive parameters. In this section, given a reference time dependent
pressure P ? = P ?(t), the objective is to modify the RIS model in order to enforce PΩ2 ' P ?.
The proposed approach consists in considering an additional normal stress term on each of the
immersed surfaces so that the corresponding interface condition becomes:

Jσ(u,p)nKΣi = −Ri (u−w) + gΣin. (3.8)

The proposed approach will be referred to as the augmented resistive immersed surface model.
Assuming the same setting as the one in Section 3.1.2 and applying this model on the immersed
surfaces Σ12 and Σ23, we consider the following problem: find the velocity u = u(x,t) : Ω×R+ →
R3 and the pressure p = p(x,t) : Ω× R+ → R, such that:
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ρ

(
∂u

∂t

∣∣∣
A

+ (u−w) ·∇u
)
−∇ · σ(u,p) +

∑

i={12,23}

RiδΣi (u−w) =
∑

i={12,23}

giδΣin in Ω,

∇ · u = 0 in Ω,

u = w on ∂Ω1,D ∪ ∂Ω2,D ∪ ∂Ω3,D,

σ(u,p)n = g1 on ∂Ω1,N,

σ(u,p)n = g3 on ∂Ω3,N.
(3.9)

The above system has to be complemented with an appropriate initial condition. The following
interface conditions are then satisfied on Σi:

JuKΣi = 0, Jσ(u,p)nKΣi = −Ri (u−w) + gΣin.

Proposition: Let P ? = P ?(t) be a given time-depend function. Using the ARIS model with
the stress terms gΣ12 and gΣ23 defined as

g12 = PΩ1 − P ? −
1

K

∫

∂Ω2

w · n, g23= PΩ3 − P ? −
1

K

∫

∂Ω2

w · n, (3.10)

we have the following estimation of the pressure inside the cavity Ω2:

PΩ2 ' P ?. (3.11)

Proof. By reproducing the proof of Section 3.1.2 using the interface condition resulting of the
proposed ARIS model as a starting point, the pressure estimate PΩ2 obtained is

PΩ2 '
ε12|Σ12|
K

(PΩ1 − gΣ12) +
ε23|Σ23|
K

(PΩ3 − gΣ23)− 1

K

∫

∂Ω2

w · n. (3.12)

Substituting (3.10) into (3.12), one readily obtains (3.12). This completes the proof.

Remark: Looking at the pressure estimate (3.12), it is clear that one can find an infinite
number of pairs {gΣ12 , gΣ23} for which PΩ2 ' P ?. The proposed pair (3.10) is nevertheless
intuitive as each corrective term counteracts the contribution of the exterior pressure related to
the immersed surface on which this term is applied. Moreover, the term related to the cavity
volume change is counteracted by both gΣ12 and gΣ23 at the same time.

3.2 Numerical experiments

In this section, we illustrate and discuss the benefits brought by the pressure correction described
in Section 3.1.3 in two numerical examples. Problem (3.9) is discretized in space using P1/P1

stabilized finite elements for the velocity and the pressure unknowns. The velocity approxima-
tions are globally continuous in space while the discrete pressure is allowed to be discontinuous
across the immersed surface Σ12 and Σ23. This allows to correctly capture the pressure jumps
when the valves are closed [49].
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As the core motivation of the present work is the simulation of the isovolumetric phases in
the ventricle of the left heart, two three-dimensional examples mimicking the behavior of such
system are considered. To assess the efficiency of the ARIS model, prescribed reference pressure
will be compared with the simulated one in different formulations of the pressure corrective
term (3.10). Finally, the choice of the resistive parameter Ri is crucial and requires a specific
care. The determination of its value will be discussed, for each numerical example, in the next
paragraphs. Note that throughout this section, all the reported units are given in the CGS unit
system.

3.2.1 Toy problem

A simple academic problem is designed to reproduce the setting and the problematic described
in Section 3.1. The simplified geometry of the fluid domain is given by Ω, which has the shape
of a cylinder, as depicted in Figure 3.4a. The domain is divided into 3 parts, successively de-
noted as Ω1, Ω2 and Ω3, as depicted in Figure 3.4b. Their dimensions are respectively given
by {rΩ1 = 1, lΩ1 = 2}, {rΩ2 = 1, lΩ2 = 6} and {rΩ3 = 1, lΩ3 = 2}, where r and l stand for, re-
spectively, the radius and the length of the cylindric subdomain. Two identical plane surfaces
are immersed inside the domain: Σ12 is the interface between Ω1 and Ω2 whereas Σ23 is the
interface between Ω2 and Ω3, as shown in Figure 3.4b.

The physical parameters for the fluid are ρ = 1.06 and µ = 0.04. The simulations are carried
out for a total time of t = 0.2 with a time step of τ = 10−3. The fluid is initially at rest. The
whole computational domain Ω is made of 7 375 tetrahedron. Both immersed surface, Σ12 and
Σ23, are made of 95 triangular elements.

(a) Exterior of the fluid domain. (b) Interior of the fluid domain.

Figure 3.4 – Computational domain used for the toy problem model.

A no-slip boundary condition is enforced on the solid wall of the large cylinder ∂Ω1,D ∪ ∂Ω2,D ∪
∂Ω3,D. The following Neumann conditions are prescribed on the inlet and outlet boundaries:

σ(u,p)n = 0 on ∂Ω1,

σ(u,p)n = −105n on ∂Ω3.

Moreover, a reference pressure P ?, which should be obtained for PΩ2 , is used in the pressure
corrective term (3.10). All these pressures have been analytically generated to imitate the main
simplified characteristics of a human left heart [103] and are depicted on Figure 3.5.
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Figure 3.5 – Time history of the reference pressures, in CGS unit, used for each cavity of the toy
problem model. The pressure P ?, depicted by the red curve, is imposed to transitions linearly
from the two other pressure curves during the isovolumetric phases.

The surface of the middle cavity ∂Ω2,D is displaced to mimic the typical behavior of a left ventricle
during a heartbeat. In order to address different situations where the incompressibility constraint
is broken or not, three different surface velocities, denoted w0, wiso and wnot-iso, evolving with
time, are considered. The corresponding displacement field is then obtained thanks to a simple
backward Euler method. The motion of the full domain is computed by extending the imposed
surface displacements within the domain Ω using an appropriate non-linear lifting operator [104]
(denoted L in Section 3.1.1). The surface velocities are given by the following expressions for
all x ∈ ∂Ω2,D:

w0(x, t) = 0 ∀t ∈ R+. (3.13)

wiso(x, t) =

{
0 ∀t ∈ R+ | (R12(t) 6= 0 and R23(t) 6= 0) ,

r(x, t) ∀t ∈ R+ | (R12(t) = 0 or R23(t) = 0) .
(3.14)

wnot-iso(x, t) =

{
r(x, t)/10 ∀t ∈ R+ | (R12(t) 6= 0 and R23(t) 6= 0) ,

r(x, t) ∀t ∈ R+ | (R12(t) = 0 or R23(t) = 0) .
(3.15)

where r is a periodic function of period T = 0.15 s, mimicking contraction and dilatation of
a pumping heart. This function r is tailored to produce a radial displacement. To obtain a
negligible shift of the vertices at the immersed surface level, a Gaussian profile is prescribed to
get a greater displacement at the center of Ω2 compared with its extremities.

Figures 3.6a–3.6c present some typical snapshots of the displacement field obtained withwiso and
applied to the computational domain, respectively, at t = 0 (initial state), t = 0.04 (maximum
contraction state) and t = 0.115 (maximum dilatation state).
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(a) t = 0. (b) t = 0.04. (c) t = 0.115.

Figure 3.6 – Snapshots of the displacement magnitude of the computational domain obtained
with wiso for the toy problem model. The amplitude of the deformation field has been amplified
by 10 to increase its visibility.

In this toy problem model, the values of R12 and R23 are arbitrarily prescribed. Figure 3.7a
depicts the evolution of the status of the valves and Figure 3.7b relates it to the evolution
of the volume of the cavity Ω2. Long contraction and dilatation phases are interspersed with
three short isovolumetric phases (respectively defined by the time intervals [t = 0.025, t = 0.05],
[t = 0.1, t = 0.125] and [t = 0.175, t = 0.2]). During the contraction and dilatation phases, at
least one of the two valves is open, while both valves are closed during isovolumetric phases.
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OPEN<latexit sha1_base64="rfBHVqS9vpDlcjfbSKHdX9xrqLA=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9BiQgCeNYB6QLGF20psMmZ1dZ3qDYcl3ePGgiFc/xpt/4+Rx0MSChqKqm+6uIJHCoOt+Oyura+sbm7mt/PbO7t5+4eCwbuJUc6jxWMa6GTADUiiooUAJzUQDiwIJjWBwPfEbQ9BGxOoBRwn4EespEQrO0Ep+G+EJgzC7q1Zux51C0S25U9Bl4s1JkcxR7RS+2t2YpxEo5JIZ0/LcBP2MaRRcwjjfTg0kjA9YD1qWKhaB8bPp0WN6apUuDWNtSyGdqr8nMhYZM4oC2xkx7JtFbyL+57VSDK/8TKgkRVB8tihMJcWYThKgXaGBoxxZwrgW9lbK+0wzjjanvA3BW3x5mdTPS55b8u4viuXKPI4cOSYn5Ix45JKUyQ2pkhrh5JE8k1fy5gydF+fd+Zi1rjjzmSPyB87nD71akhI=</latexit><latexit sha1_base64="rfBHVqS9vpDlcjfbSKHdX9xrqLA=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9BiQgCeNYB6QLGF20psMmZ1dZ3qDYcl3ePGgiFc/xpt/4+Rx0MSChqKqm+6uIJHCoOt+Oyura+sbm7mt/PbO7t5+4eCwbuJUc6jxWMa6GTADUiiooUAJzUQDiwIJjWBwPfEbQ9BGxOoBRwn4EespEQrO0Ep+G+EJgzC7q1Zux51C0S25U9Bl4s1JkcxR7RS+2t2YpxEo5JIZ0/LcBP2MaRRcwjjfTg0kjA9YD1qWKhaB8bPp0WN6apUuDWNtSyGdqr8nMhYZM4oC2xkx7JtFbyL+57VSDK/8TKgkRVB8tihMJcWYThKgXaGBoxxZwrgW9lbK+0wzjjanvA3BW3x5mdTPS55b8u4viuXKPI4cOSYn5Ix45JKUyQ2pkhrh5JE8k1fy5gydF+fd+Zi1rjjzmSPyB87nD71akhI=</latexit><latexit sha1_base64="rfBHVqS9vpDlcjfbSKHdX9xrqLA=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9BiQgCeNYB6QLGF20psMmZ1dZ3qDYcl3ePGgiFc/xpt/4+Rx0MSChqKqm+6uIJHCoOt+Oyura+sbm7mt/PbO7t5+4eCwbuJUc6jxWMa6GTADUiiooUAJzUQDiwIJjWBwPfEbQ9BGxOoBRwn4EespEQrO0Ep+G+EJgzC7q1Zux51C0S25U9Bl4s1JkcxR7RS+2t2YpxEo5JIZ0/LcBP2MaRRcwjjfTg0kjA9YD1qWKhaB8bPp0WN6apUuDWNtSyGdqr8nMhYZM4oC2xkx7JtFbyL+57VSDK/8TKgkRVB8tihMJcWYThKgXaGBoxxZwrgW9lbK+0wzjjanvA3BW3x5mdTPS55b8u4viuXKPI4cOSYn5Ix45JKUyQ2pkhrh5JE8k1fy5gydF+fd+Zi1rjjzmSPyB87nD71akhI=</latexit><latexit sha1_base64="rfBHVqS9vpDlcjfbSKHdX9xrqLA=">AAAB9HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9BiQgCeNYB6QLGF20psMmZ1dZ3qDYcl3ePGgiFc/xpt/4+Rx0MSChqKqm+6uIJHCoOt+Oyura+sbm7mt/PbO7t5+4eCwbuJUc6jxWMa6GTADUiiooUAJzUQDiwIJjWBwPfEbQ9BGxOoBRwn4EespEQrO0Ep+G+EJgzC7q1Zux51C0S25U9Bl4s1JkcxR7RS+2t2YpxEo5JIZ0/LcBP2MaRRcwjjfTg0kjA9YD1qWKhaB8bPp0WN6apUuDWNtSyGdqr8nMhYZM4oC2xkx7JtFbyL+57VSDK/8TKgkRVB8tihMJcWYThKgXaGBoxxZwrgW9lbK+0wzjjanvA3BW3x5mdTPS55b8u4viuXKPI4cOSYn5Ix45JKUyQ2pkhrh5JE8k1fy5gydF+fd+Zi1rjjzmSPyB87nD71akhI=</latexit>

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Time

0 

1 

St
at

us
 o

f t
he

 v
al

ve

⌃12

⌃23
<latexit sha1_base64="oP1BibYWwCsM0CmXPvWjMlpNHuA=">AAACEXicbVBNS8MwGE79nPWr6tFLcAg7jXYKehx68TjRfcBaSpplW1iSliQdjNK/4MW/4sWDIl69efPfmG0VdPOBwMPzvB95nyhhVGnX/bJWVtfWNzZLW/b2zu7evnNw2FJxKjFp4pjFshMhRRgVpKmpZqSTSIJ4xEg7Gl1P/faYSEVjca8nCQk4GgjapxhpI4VOxb+jA47CzKvlvm/7Y5UgTDK36mKe2z9m7SwPnbIRZ4DLxCtIGRRohM6n34txyonQmCGlup6b6CBDUlPMiJmdKmJ2jdCAdA0ViBMVZLOLcnhqlB7sx9I8oeFM/d2RIa7UhEemkiM9VIveVPzP66a6fxlkVCSpJgLPF/VTBnUMp/HAHpUEazYxBGFJzV8hHiKJsDYh2iYEb/HkZdKqVT236t2el+tXRRwlcAxOQAV44ALUwQ1ogCbA4AE8gRfwaj1az9ab9T4vXbGKniPwB9bHN7YpnEs=</latexit><latexit sha1_base64="oP1BibYWwCsM0CmXPvWjMlpNHuA=">AAACEXicbVBNS8MwGE79nPWr6tFLcAg7jXYKehx68TjRfcBaSpplW1iSliQdjNK/4MW/4sWDIl69efPfmG0VdPOBwMPzvB95nyhhVGnX/bJWVtfWNzZLW/b2zu7evnNw2FJxKjFp4pjFshMhRRgVpKmpZqSTSIJ4xEg7Gl1P/faYSEVjca8nCQk4GgjapxhpI4VOxb+jA47CzKvlvm/7Y5UgTDK36mKe2z9m7SwPnbIRZ4DLxCtIGRRohM6n34txyonQmCGlup6b6CBDUlPMiJmdKmJ2jdCAdA0ViBMVZLOLcnhqlB7sx9I8oeFM/d2RIa7UhEemkiM9VIveVPzP66a6fxlkVCSpJgLPF/VTBnUMp/HAHpUEazYxBGFJzV8hHiKJsDYh2iYEb/HkZdKqVT236t2el+tXRRwlcAxOQAV44ALUwQ1ogCbA4AE8gRfwaj1az9ab9T4vXbGKniPwB9bHN7YpnEs=</latexit><latexit sha1_base64="oP1BibYWwCsM0CmXPvWjMlpNHuA=">AAACEXicbVBNS8MwGE79nPWr6tFLcAg7jXYKehx68TjRfcBaSpplW1iSliQdjNK/4MW/4sWDIl69efPfmG0VdPOBwMPzvB95nyhhVGnX/bJWVtfWNzZLW/b2zu7evnNw2FJxKjFp4pjFshMhRRgVpKmpZqSTSIJ4xEg7Gl1P/faYSEVjca8nCQk4GgjapxhpI4VOxb+jA47CzKvlvm/7Y5UgTDK36mKe2z9m7SwPnbIRZ4DLxCtIGRRohM6n34txyonQmCGlup6b6CBDUlPMiJmdKmJ2jdCAdA0ViBMVZLOLcnhqlB7sx9I8oeFM/d2RIa7UhEemkiM9VIveVPzP66a6fxlkVCSpJgLPF/VTBnUMp/HAHpUEazYxBGFJzV8hHiKJsDYh2iYEb/HkZdKqVT236t2el+tXRRwlcAxOQAV44ALUwQ1ogCbA4AE8gRfwaj1az9ab9T4vXbGKniPwB9bHN7YpnEs=</latexit><latexit sha1_base64="oP1BibYWwCsM0CmXPvWjMlpNHuA=">AAACEXicbVBNS8MwGE79nPWr6tFLcAg7jXYKehx68TjRfcBaSpplW1iSliQdjNK/4MW/4sWDIl69efPfmG0VdPOBwMPzvB95nyhhVGnX/bJWVtfWNzZLW/b2zu7evnNw2FJxKjFp4pjFshMhRRgVpKmpZqSTSIJ4xEg7Gl1P/faYSEVjca8nCQk4GgjapxhpI4VOxb+jA47CzKvlvm/7Y5UgTDK36mKe2z9m7SwPnbIRZ4DLxCtIGRRohM6n34txyonQmCGlup6b6CBDUlPMiJmdKmJ2jdCAdA0ViBMVZLOLcnhqlB7sx9I8oeFM/d2RIa7UhEemkiM9VIveVPzP66a6fxlkVCSpJgLPF/VTBnUMp/HAHpUEazYxBGFJzV8hHiKJsDYh2iYEb/HkZdKqVT236t2el+tXRRwlcAxOQAV44ALUwQ1ogCbA4AE8gRfwaj1az9ab9T4vXbGKniPwB9bHN7YpnEs=</latexit>
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(a) Time history of the status of the valves.
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wnot-iso
<latexit sha1_base64="FUxRgPsCDbOQpngu9SKvrZoJXtA=">AAACJHicbVDLSsNAFJ34rPFVdekmWApuLIkICm6KblxWsA9oSplMpu3QyUyYuVFLyMe48VfcuPCBCzd+i5O2C217YJjDOfdy7z1BzJkG1/22lpZXVtfWCxv25tb2zm5xb7+hZaIIrRPJpWoFWFPOBK0DA05bsaI4CjhtBsPr3G/eU6WZFHcwimknwn3BeoxgMFK3eFku+4HkoR5F5ksfsq4P9BFSpmXm+/ZCT0g4yf1useRW3DGceeJNSQlNUesWP/xQkiSiAgjHWrc9N4ZOihUwwmlm+4mmMSZD3KdtQwWOqO6k4yMzp2yU0OlJZZ4AZ6z+7UhxpPNNTWWEYaBnvVxc5LUT6F10UibiBKggk0G9hDsgnTwxJ2SKEuAjQzBRzOzqkAFWmIDJ1TYheLMnz5PGacVzK97tWal6NY2jgA7RETpGHjpHVXSDaqiOCHpCL+gNvVvP1qv1aX1NSpesac8B+gfr5xdBAacN</latexit><latexit sha1_base64="FUxRgPsCDbOQpngu9SKvrZoJXtA=">AAACJHicbVDLSsNAFJ34rPFVdekmWApuLIkICm6KblxWsA9oSplMpu3QyUyYuVFLyMe48VfcuPCBCzd+i5O2C217YJjDOfdy7z1BzJkG1/22lpZXVtfWCxv25tb2zm5xb7+hZaIIrRPJpWoFWFPOBK0DA05bsaI4CjhtBsPr3G/eU6WZFHcwimknwn3BeoxgMFK3eFku+4HkoR5F5ksfsq4P9BFSpmXm+/ZCT0g4yf1useRW3DGceeJNSQlNUesWP/xQkiSiAgjHWrc9N4ZOihUwwmlm+4mmMSZD3KdtQwWOqO6k4yMzp2yU0OlJZZ4AZ6z+7UhxpPNNTWWEYaBnvVxc5LUT6F10UibiBKggk0G9hDsgnTwxJ2SKEuAjQzBRzOzqkAFWmIDJ1TYheLMnz5PGacVzK97tWal6NY2jgA7RETpGHjpHVXSDaqiOCHpCL+gNvVvP1qv1aX1NSpesac8B+gfr5xdBAacN</latexit><latexit sha1_base64="FUxRgPsCDbOQpngu9SKvrZoJXtA=">AAACJHicbVDLSsNAFJ34rPFVdekmWApuLIkICm6KblxWsA9oSplMpu3QyUyYuVFLyMe48VfcuPCBCzd+i5O2C217YJjDOfdy7z1BzJkG1/22lpZXVtfWCxv25tb2zm5xb7+hZaIIrRPJpWoFWFPOBK0DA05bsaI4CjhtBsPr3G/eU6WZFHcwimknwn3BeoxgMFK3eFku+4HkoR5F5ksfsq4P9BFSpmXm+/ZCT0g4yf1useRW3DGceeJNSQlNUesWP/xQkiSiAgjHWrc9N4ZOihUwwmlm+4mmMSZD3KdtQwWOqO6k4yMzp2yU0OlJZZ4AZ6z+7UhxpPNNTWWEYaBnvVxc5LUT6F10UibiBKggk0G9hDsgnTwxJ2SKEuAjQzBRzOzqkAFWmIDJ1TYheLMnz5PGacVzK97tWal6NY2jgA7RETpGHjpHVXSDaqiOCHpCL+gNvVvP1qv1aX1NSpesac8B+gfr5xdBAacN</latexit><latexit sha1_base64="FUxRgPsCDbOQpngu9SKvrZoJXtA=">AAACJHicbVDLSsNAFJ34rPFVdekmWApuLIkICm6KblxWsA9oSplMpu3QyUyYuVFLyMe48VfcuPCBCzd+i5O2C217YJjDOfdy7z1BzJkG1/22lpZXVtfWCxv25tb2zm5xb7+hZaIIrRPJpWoFWFPOBK0DA05bsaI4CjhtBsPr3G/eU6WZFHcwimknwn3BeoxgMFK3eFku+4HkoR5F5ksfsq4P9BFSpmXm+/ZCT0g4yf1useRW3DGceeJNSQlNUesWP/xQkiSiAgjHWrc9N4ZOihUwwmlm+4mmMSZD3KdtQwWOqO6k4yMzp2yU0OlJZZ4AZ6z+7UhxpPNNTWWEYaBnvVxc5LUT6F10UibiBKggk0G9hDsgnTwxJ2SKEuAjQzBRzOzqkAFWmIDJ1TYheLMnz5PGacVzK97tWal6NY2jgA7RETpGHjpHVXSDaqiOCHpCL+gNvVvP1qv1aX1NSpesac8B+gfr5xdBAacN</latexit>

wiso
<latexit sha1_base64="GgvkCDuTeEIAwg9Kyn90K4uhZ/8=">AAACJHicbVDLSsNAFJ34rPFVdekmWApuLIkICm6KblxWsA9oSplMpu3QyUyYuVFLyMe48VfcuPCBCzd+i5O2C217YZjDOedy7z1BzJkG1/22lpZXVtfWCxv25tb2zm5xb7+hZaIIrRPJpWoFWFPOBK0DA05bsaI4CjhtBsPrXG/eU6WZFHcwimknwn3BeoxgMFS3eOkHkod6FJkvfci6PtBHSJmWme/b5fJCVUg4yR3dYsmtuONy5oE3BSU0rVq3+OGHkiQRFUA41rrtuTF0UqyAEU4z2080jTEZ4j5tGyhwRHUnHR+ZOWXDhE5PKvMEOGP2b0eKI51vapwRhoGe1XJykdZOoHfRSZmIE6CCTAb1Eu6AdPLEnJApSoCPDMBEMbOrQwZYYQImV9uE4M2ePA8apxXPrXi3Z6Xq1TSOAjpER+gYeegcVdENqqE6IugJvaA39G49W6/Wp/U1sS5Z054D9K+sn19P96cN</latexit><latexit sha1_base64="GgvkCDuTeEIAwg9Kyn90K4uhZ/8=">AAACJHicbVDLSsNAFJ34rPFVdekmWApuLIkICm6KblxWsA9oSplMpu3QyUyYuVFLyMe48VfcuPCBCzd+i5O2C217YZjDOedy7z1BzJkG1/22lpZXVtfWCxv25tb2zm5xb7+hZaIIrRPJpWoFWFPOBK0DA05bsaI4CjhtBsPrXG/eU6WZFHcwimknwn3BeoxgMFS3eOkHkod6FJkvfci6PtBHSJmWme/b5fJCVUg4yR3dYsmtuONy5oE3BSU0rVq3+OGHkiQRFUA41rrtuTF0UqyAEU4z2080jTEZ4j5tGyhwRHUnHR+ZOWXDhE5PKvMEOGP2b0eKI51vapwRhoGe1XJykdZOoHfRSZmIE6CCTAb1Eu6AdPLEnJApSoCPDMBEMbOrQwZYYQImV9uE4M2ePA8apxXPrXi3Z6Xq1TSOAjpER+gYeegcVdENqqE6IugJvaA39G49W6/Wp/U1sS5Z054D9K+sn19P96cN</latexit><latexit sha1_base64="GgvkCDuTeEIAwg9Kyn90K4uhZ/8=">AAACJHicbVDLSsNAFJ34rPFVdekmWApuLIkICm6KblxWsA9oSplMpu3QyUyYuVFLyMe48VfcuPCBCzd+i5O2C217YZjDOedy7z1BzJkG1/22lpZXVtfWCxv25tb2zm5xb7+hZaIIrRPJpWoFWFPOBK0DA05bsaI4CjhtBsPrXG/eU6WZFHcwimknwn3BeoxgMFS3eOkHkod6FJkvfci6PtBHSJmWme/b5fJCVUg4yR3dYsmtuONy5oE3BSU0rVq3+OGHkiQRFUA41rrtuTF0UqyAEU4z2080jTEZ4j5tGyhwRHUnHR+ZOWXDhE5PKvMEOGP2b0eKI51vapwRhoGe1XJykdZOoHfRSZmIE6CCTAb1Eu6AdPLEnJApSoCPDMBEMbOrQwZYYQImV9uE4M2ePA8apxXPrXi3Z6Xq1TSOAjpER+gYeegcVdENqqE6IugJvaA39G49W6/Wp/U1sS5Z054D9K+sn19P96cN</latexit><latexit sha1_base64="GgvkCDuTeEIAwg9Kyn90K4uhZ/8=">AAACJHicbVDLSsNAFJ34rPFVdekmWApuLIkICm6KblxWsA9oSplMpu3QyUyYuVFLyMe48VfcuPCBCzd+i5O2C217YZjDOedy7z1BzJkG1/22lpZXVtfWCxv25tb2zm5xb7+hZaIIrRPJpWoFWFPOBK0DA05bsaI4CjhtBsPrXG/eU6WZFHcwimknwn3BeoxgMFS3eOkHkod6FJkvfci6PtBHSJmWme/b5fJCVUg4yR3dYsmtuONy5oE3BSU0rVq3+OGHkiQRFUA41rrtuTF0UqyAEU4z2080jTEZ4j5tGyhwRHUnHR+ZOWXDhE5PKvMEOGP2b0eKI51vapwRhoGe1XJykdZOoHfRSZmIE6CCTAb1Eu6AdPLEnJApSoCPDMBEMbOrQwZYYQImV9uE4M2ePA8apxXPrXi3Z6Xq1TSOAjpER+gYeegcVdENqqE6IugJvaA39G49W6/Wp/U1sS5Z054D9K+sn19P96cN</latexit>

wnot-iso
<latexit sha1_base64="gaLAG5qiXfVNG/inuA+abvOxtms=">AAACCHicbVDLSsNAFJ34rPUVdenCYBHcWBIRdFkQwWUF+4A2hMl02g6dzISZG7WELN34K25cKOLWT3Dn3zhps9DWA8MczrmXe+8JY840uO63tbC4tLyyWlorr29sbm3bO7tNLRNFaINILlU7xJpyJmgDGHDajhXFUchpKxxd5n7rjirNpLiFcUz9CA8E6zOCwUiBfdANJe/pcWS+9D5Iu0AfIBUSTpiWWZYFdsWtuhM488QrSAUVqAf2V7cnSRJRAYRjrTueG4OfYgWMcJqVu4mmMSYjPKAdQwWOqPbTySGZc2SUntOXyjwBzkT93ZHiSOe7msoIw1DPern4n9dJoH/hp0zECVBBpoP6CXdAOnkqTo8pSoCPDcFEMbOrQ4ZYYQImu7IJwZs9eZ40T6ueW/Vuziq1qyKOEtpHh+gYeegc1dA1qqMGIugRPaNX9GY9WS/Wu/UxLV2wip499AfW5w/Tv5sf</latexit><latexit sha1_base64="gaLAG5qiXfVNG/inuA+abvOxtms=">AAACCHicbVDLSsNAFJ34rPUVdenCYBHcWBIRdFkQwWUF+4A2hMl02g6dzISZG7WELN34K25cKOLWT3Dn3zhps9DWA8MczrmXe+8JY840uO63tbC4tLyyWlorr29sbm3bO7tNLRNFaINILlU7xJpyJmgDGHDajhXFUchpKxxd5n7rjirNpLiFcUz9CA8E6zOCwUiBfdANJe/pcWS+9D5Iu0AfIBUSTpiWWZYFdsWtuhM488QrSAUVqAf2V7cnSRJRAYRjrTueG4OfYgWMcJqVu4mmMSYjPKAdQwWOqPbTySGZc2SUntOXyjwBzkT93ZHiSOe7msoIw1DPern4n9dJoH/hp0zECVBBpoP6CXdAOnkqTo8pSoCPDcFEMbOrQ4ZYYQImu7IJwZs9eZ40T6ueW/Vuziq1qyKOEtpHh+gYeegc1dA1qqMGIugRPaNX9GY9WS/Wu/UxLV2wip499AfW5w/Tv5sf</latexit><latexit sha1_base64="gaLAG5qiXfVNG/inuA+abvOxtms=">AAACCHicbVDLSsNAFJ34rPUVdenCYBHcWBIRdFkQwWUF+4A2hMl02g6dzISZG7WELN34K25cKOLWT3Dn3zhps9DWA8MczrmXe+8JY840uO63tbC4tLyyWlorr29sbm3bO7tNLRNFaINILlU7xJpyJmgDGHDajhXFUchpKxxd5n7rjirNpLiFcUz9CA8E6zOCwUiBfdANJe/pcWS+9D5Iu0AfIBUSTpiWWZYFdsWtuhM488QrSAUVqAf2V7cnSRJRAYRjrTueG4OfYgWMcJqVu4mmMSYjPKAdQwWOqPbTySGZc2SUntOXyjwBzkT93ZHiSOe7msoIw1DPern4n9dJoH/hp0zECVBBpoP6CXdAOnkqTo8pSoCPDcFEMbOrQ4ZYYQImu7IJwZs9eZ40T6ueW/Vuziq1qyKOEtpHh+gYeegc1dA1qqMGIugRPaNX9GY9WS/Wu/UxLV2wip499AfW5w/Tv5sf</latexit><latexit sha1_base64="gaLAG5qiXfVNG/inuA+abvOxtms=">AAACCHicbVDLSsNAFJ34rPUVdenCYBHcWBIRdFkQwWUF+4A2hMl02g6dzISZG7WELN34K25cKOLWT3Dn3zhps9DWA8MczrmXe+8JY840uO63tbC4tLyyWlorr29sbm3bO7tNLRNFaINILlU7xJpyJmgDGHDajhXFUchpKxxd5n7rjirNpLiFcUz9CA8E6zOCwUiBfdANJe/pcWS+9D5Iu0AfIBUSTpiWWZYFdsWtuhM488QrSAUVqAf2V7cnSRJRAYRjrTueG4OfYgWMcJqVu4mmMSYjPKAdQwWOqPbTySGZc2SUntOXyjwBzkT93ZHiSOe7msoIw1DPern4n9dJoH/hp0zECVBBpoP6CXdAOnkqTo8pSoCPDcFEMbOrQ4ZYYQImu7IJwZs9eZ40T6ueW/Vuziq1qyKOEtpHh+gYeegc1dA1qqMGIugRPaNX9GY9WS/Wu/UxLV2wip499AfW5w/Tv5sf</latexit>

wiso
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(b) Time history of the volume of the cavity Ω2.

Figure 3.7 – Description of the isovolumetric phases considered for the toy problem model. The
gray areas delimit the isovolumetric phases. During the isovolumetric phases, both valves are
closed as depicted in (a). In (b), one can observe that – during the phases where both valves
are closed – wiso results in a volume which stays constant. On the contrary, wnot-iso results in
a volume that undergoes small changes.

The representation of the volume curves corresponding to wiso and wnot-iso is given on Fig-
ure 3.7b. w0 represents the simple case where the computational domain is not moving. On the
other hand, wiso represents a case with perfect isovolumetric phases while wnot-iso reflects non-
perfect isovolumetric phases where a slight residual is introduced when both valves are closed –
between t = 0.025 and t = 0.05 and between t = 0.1 and t = 0.125 – hence inducing a violation
of the incompressibility constraint.

The pressure correction is tested using successively the two following terms:

• gΣi,pc
def
= p+ − P ? on Σi: the partial corrective term which only accounts for the contribution
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of the distal pressures.

• gΣi,c
def
= gΣi,pc−

1

K

∫
∂Ω2

w ·n on Σi: the full corrective term, defined by (3.10), which accounts
for both the distal pressures contribution and the residual volume change of the cavity.

An investigation is first provided to evaluate the influence of the resistive termRi on the efficiency
of the pressure correction. For this purpose, a case with no cavity motion (i.e., whenw(t)|∂Ω2,D

=
w0(x, t)) is considered and the term gΣi,pc is used to correct the intracavity pressure. The set
of values used for the resistive parameter Ri are

Ri = {10i, i = 0 . . . 10}.

Defining Q(t) as the inlet flow rate and Q0(t) as the inlet flow rate of a reference case in which
no valve model is used, we define the logarithmic scaled residual flow rate Qres as:

Qres(t) = log10

(
Q(t)

Q0(t)

)
. (3.16)

Its value is reported to assess the actual flow reduction provided by the resistive immersed sur-
faces. For each value of Ri, the average pressure inside the cavity Ω2, denoted PΩ2 , is compared
with the reference pressure P ? to evaluate how good the intracavity pressure is corrected.

Following this first investigation, the best value of Ri is then empirically fixed and used for all
cases described in the following Table 3.1:

Case w|∂Ω2,D
gΣ12 gΣ23

T1,NC w0(x, t) 0 0

T1,C w0(x, t) gΣ12,pc gΣ23,pc

T2,NC wiso(x, t) 0 0

T2,C wiso(x, t) gΣ12,pc gΣ23,pc

T3,NC wnot-iso(x, t) 0 0

T3,PC wnot-iso(x, t) gΣ12,pc gΣ23,pc

T3,C wnot-iso(x, t) gΣ12,c gΣ23,c

Table 3.1 – Cases of pressure correction considered for the toy problem model.

Cases T1 are designed in order to test the pressure correction in a simple, non-moving domain.
Cases T2 are designed to test the pressure correction in a more complex setting involving domain
motion. Cases T3 are designed to test the pressure correction in an even more challenging setting
involving domain motion and breaking of the incompressibility constraint. The subscripts NC,
PC and C denote, respectively, “No Correction”, “Partial Correction”, and “Correction”. Note
that for the cases T1 and T2, there is no distinction between partial correction and correction
as the cavity is not undergoing volume change during the isovolumetric phases (i.e., when∫
∂Ω2

w · n = 0). The average pressure PΩ2 inside the cavity Ω2 is systematically computed in
these different cases and compared with the prescribed pressure P ? to quantify the effectiveness
of the pressure correction.
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3.2.1.1 Results

Sensitivity analysis of the resistance parameter Figure 3.8 depicts the evolution of
Qres(t)|t=0.17 with respect to the resistance value Ri. The time instant t = 0.17 has been
chosen to allow the flow rate Q0 to be fully developed in the open channel. Moreover, it repre-
sents a time instant where only one valve of the toy problem model is closed, hence allowing to
properly quantify the flow reduction of Q compared to Q0. It is noted that, as the resistance
increases, the flow rate through the valves decreases, as expected from the standard RIS model.
This result tends to justify the choice of a high value for the resistance Ri.
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Figure 3.8 – Log relative flow rate through the valves with respect to Ri for the toy problem
model.

On Figure 3.9, the pressures PΩ2 and P ? are compared, with respect to the time, using several
values of Ri. From Ri = 100 to Ri = 106, the prescribed pressure P ? and computed pressure PΩ2

match properly during the isovolumetric phases depicting a successful behavior of the pressure
correction. One can also notice that for Ri =

[
105,106

]
, the RIS model is impermeable enough

to also ensure proper pressure values outside the isovolumetric phases. For higher values of Ri,
the pressure corrective term cannot ensure a good fit anymore. At Ri = 107, a transition phase
can be observed where PΩ2 is close to P ? but small steps are observed. At Ri = 108 and beyond,
the pressure correction is completely inefficient. This highlights the preference of a small value
for the resistance Ri.
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P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(a) Ri = 0.
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(b) Ri = 100.
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Time

0

2x104

4x104

6x104

8x104

105

1.2x105

1.4x105

Vo
lu

m
e-

av
er

ag
ed

 p
re

ss
ur

e

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Time

0

2x104

4x104

6x104

8x104

105

1.2x105

1.4x105

Vo
lu

m
e-

av
er

ag
ed

 p
re

ss
ur

e

Police 36 —> 42

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Time

0

2x104

4x104

6x104

8x104

105

1.2x105

1.4x105

Vo
lu

m
e-

av
er

ag
ed

 p
re

ss
ur

e

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Time

0

2x104

4x104

6x104

8x104

105

1.2x105

1.4x105

Vo
lu

m
e-

av
er

ag
ed

 p
re

ss
ur

e

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Time

0

2x104

4x104

6x104

8x104

105

1.2x105

1.4x105

Vo
lu

m
e-

av
er

ag
ed

 p
re

ss
ur

e

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(c) Ri = 101.
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(d) Ri = 102.
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(e) Ri = 103.
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(f) Ri = 104.
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(g) Ri = 105.
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(h) Ri = 106.
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(i) Ri = 107.
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(j) Ri = 108.
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(k) Ri = 109.
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>
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(l) Ri = 1010.

Figure 3.9 – Time history of the computed pressures, in CGS unit, obtained with pressure
correction for different values of Ri for the toy problem model.

In conclusion, it is shown that a trade-off has to be made to ensure that the intracavity pressure
is well corrected by the ARIS model while ensuring a good impermeability of the valve. In this
specific setting, using Ri =

[
105,106

]
satisfies both conditions: the pressure inside Ω2 is properly

corrected while ensuring a small residual flow rate compared with the open channel flow rate
(i.e., Q lower than 1% of Q0). Based on this study, in the following, the value of the resistance
Ri is set to 105.
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Evaluation of the pressure correction for cases T1, T2 and T3 Figures 3.10a–3.10b
depict the results coming from, respectively, the cases T1,NC and T1,C, for which no motion of
the domain is imposed. In the case T1,NC, no pressure correction is applied. During the phases
where both valves are closed, it is observed that the average pressure PΩ2 is approximately equal
to 5× 104. This result is coherent with the pressure estimation described by (3.4). Indeed, as

R12 = R23 and |Σ12| = |Σ23|, (3.4) can be rewritten as PΩ2 =
1

2
PΩ1 +

1

2
PΩ3 ' 5× 104, given

that PΩ1 ' 0 and PΩ3 ' 1× 105 due to the considered applied Neumann normal boundary
conditions. For the corrected case T1,C (i.e., when we are using the corrective term gΣi,pc), the
intracavity pressure is now perfectly corrected during the isovolumetric phases.
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P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(a) Without correction.
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P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(b) With partial correction.

Figure 3.10 – Time history of the computed pressures, in CGS unit, obtained for the cases T1.

Figures 3.11a–3.11b depict the results coming from, respectively, the cases T2,NC and T2,C. In
those cases, a domain motion keeping the intracavity volume constant during the isovolumetric
phases is imposed. Small peaks in the pressure are noticed during each transition between
phases (e.g., t = 0.025 or t = 0.05) but these pressure peaks decay quickly toward stable values.
Similar to the cases T1, the average intracavity pressure is properly predicted by the theoretical
analysis (3.4) in case T2,NC. For the case T2,C, using the corrective term gΣi,pc allows to get the
expected intracavity pressure during the isovolumetric phases.



3.2. Numerical experiments 57

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Time

0

2x104

4x104

6x104

8x104

105

1.2x105

1.4x105

Vo
lu

m
e-

av
er

ag
ed

 p
re

ss
ur

e

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Time

0

2x104

4x104

6x104

8x104

105

1.2x105

1.4x105

Vo
lu

m
e-

av
er

ag
ed

 p
re

ss
ur

e

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Time

0

2x104

4x104

6x104

8x104

105

1.2x105

1.4x105

Vo
lu

m
e-

av
er

ag
ed

 p
re

ss
ur

e

Police 36 —> 42

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Time

0

2x104

4x104

6x104

8x104

105

1.2x105

1.4x105

Vo
lu

m
e-

av
er

ag
ed

 p
re

ss
ur

e

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Time

0

2x104

4x104

6x104

8x104

105

1.2x105

1.4x105

Vo
lu

m
e-

av
er

ag
ed

 p
re

ss
ur

e

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(a) Without correction.
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
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(b) With partial correction.

Figure 3.11 – Time history of the computed pressures, in CGS unit, obtained for the cases T2.

Finally, Figures 3.12a–3.12c depict the results coming from, respectively, the cases T3,NC, T3,PC

and T3,C. In these cases, an additional difficulty is addressed by considering a residual motion
imposed during the isovolumetric phases. Compared to previously, a major difference is observed
for the intracavity pressure for the non-corrected case T3,NC. Indeed, the pressure is strongly
offset during the non-perfect isovolumetric phases: positively when the residual motion induces
a contraction of the cavity and negatively when it induces a dilatation. This behavior has been
predicted by the analysis provided in the discussion of Section 3.1.2. In the partially corrected
case T3,PC, it may also be noted that the corrective term gΣi,pc is not enough to correct the
intracavity pressure as the residual motion of the cavity is not taken into account into the
correction. On the opposite, using the complete corrective term gΣi,c, the intracavity pressure
is corrected much more efficiently. In this case, it is observed that both the overall behavior of
the intracavity pressure and its value match the prescribed pressure P ?. Nevertheless, a small
gap between the two pressure curves is observed, probably caused by the non-perfect validity of
the simplifying assumptions (H1) and (H2).
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P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(a) Without correction.
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Time

0

2x104

4x104

6x104

8x104

105

1.2x105

1.4x105

Vo
lu

m
e-

av
er

ag
ed

 p
re

ss
ur

e

g1

P ?

g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(b) With partial correction.
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
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(c) With correction.

Figure 3.12 – Time history of the computed pressures, in CGS unit, obtained for the cases T3.

3.2.2 Realistic physiological model

Since the pressure correction introduced in Section 3.1 has proved its benefits in correcting the
intraventricular pressure of the toy problem model in several settings, we would like to apply it
on a more physiological case. As the value of the intraventricular pressure is used to decide the
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status – active or inactive – of the resistive immersed surfaces [49], its good evaluation is crucial
to get the correct behavior of the valves. This is the main focus of the following numerical
experiment on a physiological human heart geometry.

We consider, for the fluid domain Ω, a realistic portion of the human left heart, as depicted
in Figure 3.13a. For simplicity, we will use the physiological terminology of the cardiology to
designate the different parts of the considered computational domain. Based on the previous
notations of Section 3.1, the computational domains Ω1, Ω2, Ω3 correspond, respectively, to
the portion of the atrium, to the full ventricle and to the portion of the aorta, as shown in
Figure 3.13b. The typical dimensions of these computational domains are based on the physi-
ological ones. All the units are given in the CGS units system. The different geometries come
from a CT scan realized by the Zygote company. The immersed resistive valves, Σ12 and Σ23,
correspond, respectively, to the mitral valve (see Figure 3.13c) and to the aortic valve (see Fig-
ure 3.13d). The former has been designed with the software 3-matic from physiological in vivo
data [15, 105, 106, 17, 107] whereas the latter is already included in the Zygote human heart
model we use.

(a) Exterior of the fluid domain. (b) Interior of the fluid domain.

(c) Immersed surface Σ12. (d) Immersed surface Σ23.

Figure 3.13 – Computational domains used for the realistic model.

The physical parameters for the fluid are ρ = 1.06 and µ = 0.04. The simulations are carried out
for a total time of t = 0.85, based on averaged physiological values for the heartbeat of a young
adult [108], with a time step τ = 10−3. The fluid is initially at rest. The whole computational
domain Ω is made of 326 090 tetrahedron. The immersed surfaces, Σ12 and Σ23 are made of,
respectively, 816 and 1 474 triangular elements.

As regards the boundary conditions, a no-slip boundary condition is enforced on ∂Ω1,D∪∂Ω2,D∪
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∂Ω3,D. The surface velocity w|∂Ω2,D
is obtained from an electromechanical simulation [91] in

order to enhance the physiological validity of the considered numerical example. The pressure is
prescribed on the inlet ∂Ω1,N – corresponding to the cut ends of the pulmonary veins – as well
as on the outlet ∂Ω3,N – corresponding to the lower cut section of the aorta – using Neumann
normal boundary conditions:

σ(u,p)n = −g1n on ∂Ω1,

σ(u,p)n = −g3n on ∂Ω3.

The amplitude of these pressures, respectively denoted g1 and g3, is given by time-dependent
functions coming from the above-mentioned electromechanical model. Their values are depicted
on Figure 3.14. In addition, the physiological ventricular pressure P ?, also depicted in Fig-
ure 3.14, used in the corrective term (3.10), comes from the same electromechanical simulation.
Finally, a backflow stabilization based on a local regularization of the fluid velocity along the
tangential directions on the Neumann boundaries [88] is applied on ∂Ω1,N and on ∂Ω3,N.
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Figure 3.14 – Time history of the reference pressures, in CGS unit, used for each cavity of the
realistic model.

The surface displacement prescribed on ∂Ω2,D is extended to the rest of the domain using an
appropriate non-linear lifting operator [104] (denoted L in Section 3.1.1). Figures 3.15a–3.15c
present some typical snapshots of the resulting displacement field, applied to the computational
domain, respectively, at t = 0 (initial state), t = 0.2 (maximum contraction state) and t = 0.5
(maximum dilatation state).
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(a) t = 0. (b) t = 0.2. (c) t = 0.5.

Figure 3.15 – Snapshots of the displacement magnitude of the computational domain obtained
for the realistic model.

In this realistic model, the values of R12 and R23 are no more arbitrarily prescribed but auto-
matically handled by the physics of the problem, and more specifically by the local values of the
velocity and pressure fields near the immersed surfaces. When a valve is closed, it will open if
there is a positive pressure jump across it. On the opposite, when a valve is open, it will close if
there is a backflow detected through its corresponding open surface. The corresponding physical
decision criteria are depicted on Figure 3.16. For the immersed surface Σ12, positive pressure
jump and existing backflow mean, respectively, p+ − p− > 0 on Σ12 and

∫
Σ12
u · n+ < 0. For

the immersed surface Σ23, it means, respectively, p−−p+ > 0 on Σ23 and
∫

Σ23
u ·n− < 0. A re-

fractory time, typically set to a few time steps, is introduced to prevent the valve from changing
its status immediately after a first switch. This arbitrary constraint ensures a full development
of the flow physics near the valve.

940 M. ASTORINO ET AL.

The Ohm’s-law-like relation is not the only one conceivable. Indeed, using the classic Bernoulli
equation and making the further assumption of blood at rest in the atria and ventricles, we could
model valves as orifices. In this particular case, we have

8<
:
QD Cat

p
Pat !Pv when Pv 6 Pat,

QD 0 when Pat 6 Pv 6 Par,
QD Car

p
Pv !Pat when Pv > Par,

(3)

where Cat and Car are two constants related to the atrioventricular and semilunar valves,
respectively [12].

Models proposed in [13] or [14] also introduce Ohm’s law for the isovolumetric phases, namely
for Equation (1)2. In these models, valves behave like non-ideal diodes; that is, they could be
affected by leakage: the smaller the corresponding resistance, the bigger is the leaking. The final
set of equations is

8<
:
QD .Pv !Pat/=Rat when Pv 6 Pat,
QD .Pv !Pat/=Rc when Pat 6 Pv 6 Par,
QD .Pv !Par/=RarC .Par !Pat/=Rc when Pv > Par,

(4)

where Rc represents the resistance when the valves are closed.
Models (2)–(4) assume that valves open and close only under the action of a pressure difference.

However, other assumptions can be made on the way the valves are working. For example, in [10], it
is assumed that the closure is dictated by the flow reversal. The corresponding model is represented
in the flow chart reported in Figure 2. In the present work, a similar condition is adopted to define
the opening and the closure of the valves (Section 3).

A different approach has been considered in [12], where a dynamic valve model based on ODE
has been presented. The ODE takes into account the blood–leaflet interaction and describes the evo-
lution in time of the valve opening angle (Figure 3), providing therefore more accurate information
on the variation of the valve resistance in time.

Figure 2. Flow chart representation of the aortic valve modeling in [10].

Figure 3. Schematic representation of the aortic valve and the opening angle ! formed by its leaflets.
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Closed
<latexit sha1_base64="TT3dUpKmz1r11yBaZUDLP++vYRg=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUlE0JUUunFZwT6gCWUyuWmHTiZhZiKWUHDjr7hxoYhbf8Kdf+O0zUJbD1w4nHPvzL0nSDlT2nG+rdLK6tr6RnmzsrW9s7tn7x+0VZJJCi2a8ER2A6KAMwEtzTSHbiqBxAGHTjBqTP3OPUjFEnGnxyn4MRkIFjFKtJH69lHuURAaJBMD7Gl40HmDJwrCyaRvV52aMwNeJm5BqqhAs29/eWFCs9i8RzlRquc6qfZzIjWjHCYVL1OQEjoiA+gZKkgMys9nN0zwqVFCHCXSlNB4pv6eyEms1DgOTGdM9FAtelPxP6+X6ejKz5lIMw2Czj+KMo51gqeB4JBJoJqPDSFUMrMrpkMiCTWhqIoJwV08eZm0z2uuU3NvL6r16yKOMjpGJ+gMuegS1dENaqIWougRPaNX9GY9WS/Wu/Uxby1Zxcwh+gPr8wfs15hR</latexit><latexit sha1_base64="TT3dUpKmz1r11yBaZUDLP++vYRg=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUlE0JUUunFZwT6gCWUyuWmHTiZhZiKWUHDjr7hxoYhbf8Kdf+O0zUJbD1w4nHPvzL0nSDlT2nG+rdLK6tr6RnmzsrW9s7tn7x+0VZJJCi2a8ER2A6KAMwEtzTSHbiqBxAGHTjBqTP3OPUjFEnGnxyn4MRkIFjFKtJH69lHuURAaJBMD7Gl40HmDJwrCyaRvV52aMwNeJm5BqqhAs29/eWFCs9i8RzlRquc6qfZzIjWjHCYVL1OQEjoiA+gZKkgMys9nN0zwqVFCHCXSlNB4pv6eyEms1DgOTGdM9FAtelPxP6+X6ejKz5lIMw2Czj+KMo51gqeB4JBJoJqPDSFUMrMrpkMiCTWhqIoJwV08eZm0z2uuU3NvL6r16yKOMjpGJ+gMuegS1dENaqIWougRPaNX9GY9WS/Wu/Uxby1Zxcwh+gPr8wfs15hR</latexit><latexit sha1_base64="TT3dUpKmz1r11yBaZUDLP++vYRg=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUlE0JUUunFZwT6gCWUyuWmHTiZhZiKWUHDjr7hxoYhbf8Kdf+O0zUJbD1w4nHPvzL0nSDlT2nG+rdLK6tr6RnmzsrW9s7tn7x+0VZJJCi2a8ER2A6KAMwEtzTSHbiqBxAGHTjBqTP3OPUjFEnGnxyn4MRkIFjFKtJH69lHuURAaJBMD7Gl40HmDJwrCyaRvV52aMwNeJm5BqqhAs29/eWFCs9i8RzlRquc6qfZzIjWjHCYVL1OQEjoiA+gZKkgMys9nN0zwqVFCHCXSlNB4pv6eyEms1DgOTGdM9FAtelPxP6+X6ejKz5lIMw2Czj+KMo51gqeB4JBJoJqPDSFUMrMrpkMiCTWhqIoJwV08eZm0z2uuU3NvL6r16yKOMjpGJ+gMuegS1dENaqIWougRPaNX9GY9WS/Wu/Uxby1Zxcwh+gPr8wfs15hR</latexit><latexit sha1_base64="TT3dUpKmz1r11yBaZUDLP++vYRg=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUlE0JUUunFZwT6gCWUyuWmHTiZhZiKWUHDjr7hxoYhbf8Kdf+O0zUJbD1w4nHPvzL0nSDlT2nG+rdLK6tr6RnmzsrW9s7tn7x+0VZJJCi2a8ER2A6KAMwEtzTSHbiqBxAGHTjBqTP3OPUjFEnGnxyn4MRkIFjFKtJH69lHuURAaJBMD7Gl40HmDJwrCyaRvV52aMwNeJm5BqqhAs29/eWFCs9i8RzlRquc6qfZzIjWjHCYVL1OQEjoiA+gZKkgMys9nN0zwqVFCHCXSlNB4pv6eyEms1DgOTGdM9FAtelPxP6+X6ejKz5lIMw2Czj+KMo51gqeB4JBJoJqPDSFUMrMrpkMiCTWhqIoJwV08eZm0z2uuU3NvL6r16yKOMjpGJ+gMuegS1dENaqIWougRPaNX9GY9WS/Wu/Uxby1Zxcwh+gPr8wfs15hR</latexit>

Valve
<latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit><latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit><latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit><latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit>

Open
<latexit sha1_base64="l1eollpJxnVkrlsrLG7tte47Yes=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6EkKXrxZwdZCGspmO2mXbnbD7kQsoT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMi1LBDXret1NaWV1b3yhvVra2d3b3qvsHbaMyzaDFlFC6E1EDgktoIUcBnVQDTSIBD9Hoeuo/PII2XMl7HKcQJnQgecwZRSsFXYQnzG9TkJNetebVvRncZeIXpEYKNHvVr25fsSwBiUxQYwLfSzHMqUbOBEwq3cxAStmIDiCwVNIETJjPTp64J1bpu7HStiS6M/X3RE4TY8ZJZDsTikOz6E3F/7wgw/gyzLlMMwTJ5oviTLio3On/bp9rYCjGllCmub3VZUOqKUObUsWG4C++vEzaZ3Xfq/t357XGVRFHmRyRY3JKfHJBGuSGNEmLMKLIM3klbw46L8678zFvLTnFzCH5A+fzB8sKkY8=</latexit><latexit sha1_base64="l1eollpJxnVkrlsrLG7tte47Yes=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6EkKXrxZwdZCGspmO2mXbnbD7kQsoT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMi1LBDXret1NaWV1b3yhvVra2d3b3qvsHbaMyzaDFlFC6E1EDgktoIUcBnVQDTSIBD9Hoeuo/PII2XMl7HKcQJnQgecwZRSsFXYQnzG9TkJNetebVvRncZeIXpEYKNHvVr25fsSwBiUxQYwLfSzHMqUbOBEwq3cxAStmIDiCwVNIETJjPTp64J1bpu7HStiS6M/X3RE4TY8ZJZDsTikOz6E3F/7wgw/gyzLlMMwTJ5oviTLio3On/bp9rYCjGllCmub3VZUOqKUObUsWG4C++vEzaZ3Xfq/t357XGVRFHmRyRY3JKfHJBGuSGNEmLMKLIM3klbw46L8678zFvLTnFzCH5A+fzB8sKkY8=</latexit><latexit sha1_base64="l1eollpJxnVkrlsrLG7tte47Yes=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6EkKXrxZwdZCGspmO2mXbnbD7kQsoT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMi1LBDXret1NaWV1b3yhvVra2d3b3qvsHbaMyzaDFlFC6E1EDgktoIUcBnVQDTSIBD9Hoeuo/PII2XMl7HKcQJnQgecwZRSsFXYQnzG9TkJNetebVvRncZeIXpEYKNHvVr25fsSwBiUxQYwLfSzHMqUbOBEwq3cxAStmIDiCwVNIETJjPTp64J1bpu7HStiS6M/X3RE4TY8ZJZDsTikOz6E3F/7wgw/gyzLlMMwTJ5oviTLio3On/bp9rYCjGllCmub3VZUOqKUObUsWG4C++vEzaZ3Xfq/t357XGVRFHmRyRY3JKfHJBGuSGNEmLMKLIM3klbw46L8678zFvLTnFzCH5A+fzB8sKkY8=</latexit><latexit sha1_base64="l1eollpJxnVkrlsrLG7tte47Yes=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgqSQi6EkKXrxZwdZCGspmO2mXbnbD7kQsoT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMi1LBDXret1NaWV1b3yhvVra2d3b3qvsHbaMyzaDFlFC6E1EDgktoIUcBnVQDTSIBD9Hoeuo/PII2XMl7HKcQJnQgecwZRSsFXYQnzG9TkJNetebVvRncZeIXpEYKNHvVr25fsSwBiUxQYwLfSzHMqUbOBEwq3cxAStmIDiCwVNIETJjPTp64J1bpu7HStiS6M/X3RE4TY8ZJZDsTikOz6E3F/7wgw/gyzLlMMwTJ5oviTLio3On/bp9rYCjGllCmub3VZUOqKUObUsWG4C++vEzaZ3Xfq/t357XGVRFHmRyRY3JKfHJBGuSGNEmLMKLIM3klbw46L8678zFvLTnFzCH5A+fzB8sKkY8=</latexit>

Valve
<latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit><latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit><latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit><latexit sha1_base64="CxVHFz7VsLSrR08fZSFDzXRyG3o=">AAAB83icbVBNS8NAEN34WetX1aOXxSJ4KokIepKCF48V7Ac0oWy2k3bpZhN2J8US+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4ZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB0N/PbY9BGJOoRJykEMRsoEQnO0Eq+j/CEeYvJMUx7lapbc+egq8QrSJUUaPQqX34/4VkMCrlkxnQ9N8UgZxoFlzAt+5mBlPERG0DXUsViMEE+v3lKz63Sp1GibSmkc/X3RM5iYyZxaDtjhkOz7M3E/7xuhtFNkAuVZgiKLxZFmaSY0FkAtC80cJQTSxjXwt5K+ZBpxtHGVLYheMsvr5LWZc1za97DVbV+W8RRIqfkjFwQj1yTOrknDdIknKTkmbySNydzXpx352PRuuYUMyfkD5zPH5hgkgU=</latexit>

Yes
<latexit sha1_base64="3RzzrnwFSNOL5ruy0qjNTdJT2aA=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0JMUvHisYD+0DWWznbRLN5uwOxFL6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08Sp5tDgsYx1O2AGpFDQQIES2okGFgUSWsHoeuq3HkEbEas7HCfgR2ygRCg4Qys9dBGeMLsHM+mVK27VnYEuEy8nFZKj3it/dfsxTyNQyCUzpuO5CfoZ0yi4hEmpmxpIGB+xAXQsVSwC42eziyf0xCp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF76mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IJRuCt/jyMmmeVT236t2eV2pXeRxFckSOySnxyAWpkRtSJw3CiSLP5JW8OcZ5cd6dj3lrwclnDskfOJ8/DviRJA==</latexit><latexit sha1_base64="3RzzrnwFSNOL5ruy0qjNTdJT2aA=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0JMUvHisYD+0DWWznbRLN5uwOxFL6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08Sp5tDgsYx1O2AGpFDQQIES2okGFgUSWsHoeuq3HkEbEas7HCfgR2ygRCg4Qys9dBGeMLsHM+mVK27VnYEuEy8nFZKj3it/dfsxTyNQyCUzpuO5CfoZ0yi4hEmpmxpIGB+xAXQsVSwC42eziyf0xCp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF76mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IJRuCt/jyMmmeVT236t2eV2pXeRxFckSOySnxyAWpkRtSJw3CiSLP5JW8OcZ5cd6dj3lrwclnDskfOJ8/DviRJA==</latexit><latexit sha1_base64="3RzzrnwFSNOL5ruy0qjNTdJT2aA=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0JMUvHisYD+0DWWznbRLN5uwOxFL6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08Sp5tDgsYx1O2AGpFDQQIES2okGFgUSWsHoeuq3HkEbEas7HCfgR2ygRCg4Qys9dBGeMLsHM+mVK27VnYEuEy8nFZKj3it/dfsxTyNQyCUzpuO5CfoZ0yi4hEmpmxpIGB+xAXQsVSwC42eziyf0xCp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF76mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IJRuCt/jyMmmeVT236t2eV2pXeRxFckSOySnxyAWpkRtSJw3CiSLP5JW8OcZ5cd6dj3lrwclnDskfOJ8/DviRJA==</latexit><latexit sha1_base64="3RzzrnwFSNOL5ruy0qjNTdJT2aA=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0JMUvHisYD+0DWWznbRLN5uwOxFL6L/w4kERr/4bb/4bt20O2vpg4PHeDDPzgkQKg6777RRWVtfWN4qbpa3tnd298v5B08Sp5tDgsYx1O2AGpFDQQIES2okGFgUSWsHoeuq3HkEbEas7HCfgR2ygRCg4Qys9dBGeMLsHM+mVK27VnYEuEy8nFZKj3it/dfsxTyNQyCUzpuO5CfoZ0yi4hEmpmxpIGB+xAXQsVSwC42eziyf0xCp9GsbalkI6U39PZCwyZhwFtjNiODSL3lT8z+ukGF76mVBJiqD4fFGYSooxnb5P+0IDRzm2hHEt7K2UD5lmHG1IJRuCt/jyMmmeVT236t2eV2pXeRxFckSOySnxyAWpkRtSJw3CiSLP5JW8OcZ5cd6dj3lrwclnDskfOJ8/DviRJA==</latexit>

No
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Figure 3.16 – Flow chart representation of the resistive immersed surfaces for the realistic model.

Based on the pressure values previously depicted in Figure 3.14, two short isovolumetric phases
(respectively defined by the time intervals [t = 0.135, t = 0.215] and [t = 0.465, t = 0.533]) are
then expected. The evolution of the volume of the cavity Ω2, given by the previous mentioned
electromechanical simulation, is portrayed in Figure 3.17. As observed in real physiological
cases [109], the dilatation of the ventricle lasts longer than its contraction. Two zooms (the
blue arrows) show that the incompressibility constraint is not perfectly verified during the iso-
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volumetric phases. Therefore, the full pressure correction (3.12) is expected to be mandatory
to compute the correct values of the pressures and hence the correct behavior of the resistive
immersed valves.
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Figure 3.17 – Time history of the volume of the ventricle for the realistic model. The gray areas
delimit the expected isovolumetric phases.

In what follows, the ARIS model is applied on this realistic model and the results obtained
without pressure correction are compared with the ones obtained by using the corrective term
given by (3.10).

To assess the sensitivity of the efficiency of the pressure correction with respect to the parameter
Ri and to confirm our previous choice, the same analysis, as the one described in Section 3.2.1,
is carried on here. The set of values used for the resistive parameter Ri are still

Ri = {10i, i = 0 . . . 10}.

Eventually, as the structure of the flow dynamics inside the ventricle can be used as a predictor
of diseases or malfunction [8, 58], it is crucial to ensure that the new pressure correction does
not perturb the velocity field. A comparative study of the velocity and pressure fields obtained
during the first isovolumetric phase, with and without the pressure correction, is undertaken
in order to highlight the absence of disruption. The first phase is the most pertinent for this
comparison as its correct computation is crucial and mandatory to avoid perturbing the physics
of the developed flow and, hence, the next time steps of the simulation.

3.2.2.1 Results

On Figure 3.18, the matching of the evolution of the pressures PΩ2 and P ?, obtained with the
pressure correction are compared for several values of Ri with respect to the time. The goal is
to determine the optimal value of the resistive parameter.

Firstly, positive and negative peak values are observed for PΩ2 , respectively, at t ' 0.21 and
at t ' 0.54 (i.e., respectively, just after the first and the second isovolumetric phases), on all
cases. This behavior is similar to what has been observed for the toy model in Section 3.2.1.1.
Moreover, even for a case where the pressure correction is not applied (i.e., when Ri = 0),
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the same pressure peaks are obtained, as depicted on Figure 3.18a. This highlights the fact
that these local quickly decaying extrema for PΩ2 are not induced by the introduced pressure
correction. A possible explanation would be that the resistance changes, due to valve opening
and closing, are explicitly imposed to the fluid. As a result, some time steps are required for the
fluid to adapt to these topological changes, inducing pressure oscillations. We refer the reader
to the conclusion for some perspectives on how to tackle this behavior.
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(a) Ri = 0.
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(b) Ri = 100.
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(c) Ri = 101.
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(d) Ri = 102.
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
Time

0

2x104

4x104

6x104

8x104

105

1.2x105

1.4x105

Vo
lu

m
e-

av
er

ag
ed

 p
re

ss
ur

e

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(e) Ri = 103.
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(f) Ri = 104.
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(g) Ri = 105.
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(h) Ri = 106.
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(i) Ri = 107.
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(j) Ri = 108.
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(k) Ri = 109.
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>
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(l) Ri = 1010.

Figure 3.18 – Time history of the computed pressures, in CGS unit, obtained with pressure
correction for different values of Ri for the realistic model.

Figure 3.18a depicts the case where no immersed valve is used (as Ri is set to 0) and where the
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matching of the pressures is hence, obviously, impossible to obtain. The computed pressure PΩ2

of Figures 3.18b–3.18f fail to match the reference P ? outside the isovolumetric phases, due to
the bad behavior of the immersed valves which keep fluctuating quickly between their closed and
open configurations. This phenomenon is illustrated by the pressures oscillations. Among all the
cases, the best pressures matching is obtained for Ri = 105, as observed on Figure 3.18g. When
the resistance is increased beyond this optimal value, results start to worsen, especially for the
first isovolumetric phase, as depicted on Figures 3.18h–3.18j. For the case Ri = 106, portrayed
on Figure 3.18h, even if PΩ2 is confined between PΩ1 and PΩ3 , it is not monotonous, as it
should be in a physiological case. For the two following cases, due to the inaccurate computed
physics, and more precisely the wrong intraventricular pressure, the valve status change several
times during the isovolumetric phases while they were supposed to keep being closed. Beyond
the case of Ri = 108, where PΩ2 present very strong oscillations for t ∈ [0.135, 0.215] and
for t ∈ [0.465, 0.533], as represented on Figure 3.18j, the other cases fail to converge and the
simulations stops around t = 0.2, as portrayed on Figures 3.18k–3.18l. Based on this study, in
the following, the value of the resistance Ri is now set to 105.

Figures 3.19a–3.19b depict the pressure curves coming from, respectively, the case without and
with the use of the corrective term (3.10), both for the optimized value of Ri = 105. It must be
noted that, except for the isovolumetric phases, the computed pressures between both cases are
almost perfectly identical. This underlines the fact that the corrective term, only used during
the isovolumetric phases, does not have an impact on the other instants of the simulation, as
expected.

As portrayed in Figure 3.19a, for the case without correction, PΩ2 is not well-defined when
both valves are closed and get arbitrary values. Therefore, this induces wrong behaviors of the
immersed valves. On the opposite, when the corrective term is applied, PΩ2 is now correctly
defined and the computed pressures match the reference ones, as highlighted in Figure 3.19b.
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g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(a) Without correction.
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g3
<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>

P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>
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<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>

P⌦1<latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit><latexit sha1_base64="0yOkapyrMDHTlw/RSUCDEVRkl7g=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiyIII7K9gHNCFMptN26DzCzEQoIRt/xY0LRdz6Ge78GydtFtp6YOBwzj3cuSdOGNXG876dysrq2vpGdbO2tb2zu+fuH3S0TBUmbSyZVL0YacKoIG1DDSO9RBHEY0a68eS68LuPRGkqxYOZJiTkaCTokGJkrBS5R4G0dpHOWlEW3HEyQpGf55Fb9xreDHCZ+CWpgxKtyP0KBhKnnAiDGdK673uJCTOkDMWM5LUg1SRBeIJGpG+pQJzoMJsdkMNTqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnNVuCv3jyMumcN3yv4d9f1Js3ZR1VcAxOwBnwwSVoglvQAm2AQQ6ewSt4c56cF+fd+ZiPVpwycwj+wPn8ATIVlsg=</latexit>

P⌦3
<latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit><latexit sha1_base64="SEBuWsKn/PK1Itp/8ZrD/PZGfnU=">AAACAHicbVDLSsNAFJ3UV62vqgsXbgaL4KokKuiyIII7K1hbaEKYTCft0HmEmYlQQjb+ihsXirj1M9z5N07aLLT1wMDhnHu4c0+UMKqN6347laXlldW16nptY3Nre6e+u/egZaow6WDJpOpFSBNGBekYahjpJYogHjHSjcZXhd99JEpTKe7NJCEBR0NBY4qRsVJYP/CltYt01g4z/5aTIQrP8jysN9ymOwVcJF5JGqBEO6x/+QOJU06EwQxp3ffcxAQZUoZiRvKan2qSIDxGQ9K3VCBOdJBND8jhsVUGMJbKPmHgVP2dyBDXesIjO8mRGel5rxD/8/qpiS+DjIokNUTg2aI4ZdBIWLQBB1QRbNjEEoQVtX+FeIQUwsZ2VrMlePMnL5KH06bnNr2780bruqyjCg7BETgBHrgALXAD2qADMMjBM3gFb86T8+K8Ox+z0YpTZvbBHzifPzUhlso=</latexit>

g1
<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>

g3
<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>
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<latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit><latexit sha1_base64="0WVKkUTzQrsugei6e8IhzTJxCoI="></latexit>
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P⌦1

P⌦2

P⌦3
<latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit><latexit sha1_base64="b1Ha9Ik5Jrz7SGaXi4XAUq6eEvo="></latexit>

P ?
<latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit><latexit sha1_base64="G9ru8W6yDZUqfTAncfTOTmf9a/4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9BgQwWME85BkDbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7K6tr6xWdgqbu/s7u2XDg4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9Hoeuo3n7ixItb3OE54qOhAi75gFJ30UHvMOhapmXRLZb/iz0CWSZCTMuSodUtfnV7MUsU1MkmtbQd+gmFGDQom+aTYSS1PKBvRAW87qqniNsxmB0/IqVN6pB8bVxrJTP09kVFl7VhFrlNRHNpFbyr+57VT7F+FmdBJilyz+aJ+KgnGZPo96QnDGcqxI5QZ4W4lbEgNZegyKroQgsWXl0njvBL4leDuoly9yeMowDGcwBkEcAlVuIUa1IGBgmd4hTfPeC/eu/cxb13x8pkj+APv8wcQDZCT</latexit>

P⌦2<latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit><latexit sha1_base64="tGJ3KlYX4g4JZxbQb+3CgKGQnF4=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCLosiODOCvYBTQiT6bQdOo8wMxFKyMZfceNCEbd+hjv/xkmbhbYeGDiccw937okTRrXxvG9nZXVtfWOzslXd3tnd23cPDjtapgqTNpZMql6MNGFUkLahhpFeogjiMSPdeHJd+N1HojSV4sFMExJyNBJ0SDEyVorc40Bau0hnrSgL7jgZoaiR55Fb8+reDHCZ+CWpgRKtyP0KBhKnnAiDGdK673uJCTOkDMWM5NUg1SRBeIJGpG+pQJzoMJsdkMMzqwzgUCr7hIEz9XciQ1zrKY/tJEdmrBe9QvzP66dmeBVmVCSpIQLPFw1TBo2ERRtwQBXBhk0tQVhR+1eIx0ghbGxnVVuCv3jyMuk06r5X9+8vas2bso4KOAGn4Bz44BI0wS1ogTbAIAfP4BW8OU/Oi/PufMxHV5wycwT+wPn8ATOblsk=</latexit>
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P⌦3
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<latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit><latexit sha1_base64="zSdmGxkRvTVFoD+T0ypPj733d2Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCCB4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkobm1vbO+Xdyt7+weFR9fikbZJMM+6zRCa6G1LDpVDcR4GSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2glfzTIvdmgWnPr7gJknXgFqUGB1qD61R8mLIu5QiapMT3PTTHIqUbBJJ9V+pnhKWUTOuI9SxWNuQnyxbEzcmGVIYkSbUshWai/J3IaGzONQ9sZUxybVW8u/uf1MoxuglyoNEOu2HJRlEmCCZl/ToZCc4ZyagllWthbCRtTTRnafCo2BG/15XXSvqp7bt17uK4174o4ynAG53AJHjSgCffQAh8YCHiGV3hzlPPivDsfy9aSU8ycwh84nz+3JY6e</latexit>
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<latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit><latexit sha1_base64="xRQ5ZM8K/l7gm8eeJntuN3RXjgc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GNBBI8VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkpr6xubW+Xtys7u3v5B9fCopZNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8O/PbT6g0T+SjmaQYxHQoecQZNVbyh/38ctqv1ty6OwdZJV5BalCg2a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfHzslZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzEQ3Qc5lmhmUbLEoygQxCZl9TgZcITNiYgllittbCRtRRZmx+VRsCN7yy6ukdVH33Lr3cFVr3BVxlOEETuEcPLiGBtxDE3xgwOEZXuHNkc6L8+58LFpLTjFzDH/gfP4Aui+OoA==</latexit>

(b) With correction.

Figure 3.19 – Time history of the computed pressures, in CGS unit, for the optimized value of
Ri = 105 for the realistic model.

The time history of the valves status of each immersed surface Σ12 and Σ23 obtained for the
cases without and with pressure correction are depicted, respectively, on Figures 3.20a–3.20b.
Major differences are observed during the first isovolumetric phase: non-physiological changes of
configuration of each valve are obtained when no pressure correction is applied while the expected
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correct behavior, similar to the one used for the toy model on Figure 3.7a, is obtained with the
pressure correction. This difference of behavior is crucial to correct as a wrong isovolumetric
phase will induce a erroneous computation of the flow characteristics during the rest of the
simulation.
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Figure 3.20 – Time history of the status of the valves obtained for the realistic model. The gray
areas delimit the expected isovolumetric phases.

Figures 3.21a–3.21b present the snapshots of the velocity field obtained during the middle of
the first isovolumetric phase, at t = 0.185, respectively, for the case without and with pressure
correction. The same typical features of the velocity field, especially its vorticity, are obtained
for the two cases, illustrating the fact that the additional normal stress term (3.8), applied on
the immersed surfaces, keeps the velocity field comparable.

(a) Without correction. (b) With correction.

Figure 3.21 – Snapshots of the velocity field obtained at t = 0.185 for the realistic model.

Snapshots of the pressure fields obtained without and with optimized pressure correction are
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given in Figures 3.22a–3.22b, respectively. On both figures, observation of the ventricular cavity
reveals that even though PΩ2 is not perfectly homogeneous on the scale of the ventricle – as it is
assumed in (H2) – the pressure values near the first immersed surface Σ12 and near the second
immersed surface Σ23 are approximately equal. This observation highlights the fact that using
the same value PΩ2 for the negative sided-restrictions of the pressure p− in equations (3.5) and
(3.6), respectively, for both immersed surfaces Σ12 and Σ23, is coherent.

Based on the reference pressures of Figure 3.14, PΩ2 is expected, at t = 0.185, to belong to the
interval of values

[
PΩ1 , PΩ3

]
. The intraventricular pressure is correctly computed when pressure

correction is applied whereas, when there is no correction, its value is overestimated and even
exceed the aortic one, as illustrated on Figure 3.22a. This highlights the benefits brought by the
pressure corrective term (3.10) concerning the computation of the correct intermediate values
for the pressure during the isovolumetric phases.

(a) Without correction. (b) With correction.

Figure 3.22 – Snapshots of the pressure field obtained at t = 0.185 for the realistic model.

3.3 Conclusions and perspectives

In this chapter, a new reduced model for heart valves has been introduced for the description of
the isovolumetric phases within an uncoupling approach.

In Section 3.1.1, the original RIS model [89, 49] has been recalled and its application to heart
valves modeling has been presented. The generic problem of a fluid cavity enclosed by two closed
RIS valves has been considered by providing an estimate of the internal pressure in Section 3.1.2.
A simplified expression estimating the pressure of the cavity has been derived, highlighting that
its value depends on several parameters including the exterior pressures, the resistive term of
the RIS model and the wall cavity velocities. This analysis proved why realistic isovolumetric
phases could not be obtained with the standard RIS model. In Section 3.1.3, the new reduced
model, called ARIS, has been presented. An additional normal stress term was introduced in
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order to counteract the contributions of the exterior pressures and wall velocities.

In Section 3.2, two numerical examples have been considered to illustrate the benefits of this
new approach. First, a toy model with a simplified geometry has been designed to reproduce
the main characteristics of more complex heart simulations. Arbitrary pressure values and sev-
eral different domain motions have been prescribed to test the efficiency of the ARIS model
in different configurations. The second numerical example has consisted of a physiological left
heart geometry where the pressure values and domain motions were provided by an external
electromechanical simulation. In all those cases, the original RIS model failed to properly model
the intracavity pressures and the valve behavior during the isovolumetric phases. These experi-
ments highlighted that the intracavity pressure could be computed using the pressure estimate
described by (3.4). It also highlighted that the violation of the incompressibility constraint
and its correction is a key challenge to compute the correct intraventricular pressure during the
isovolumetric phases.

In both numerical examples, an analysis of the influence of the valve resistive parameter Ri
showed that a trade-off had to be made between a proper correction of the intracavity pressure
and an acceptable impermeability of the valves. Indeed, the introduced corrective term benefits
from the fact that the RIS model is penalizing the fluid on the immersed surfaces and is only
enforcing Dirichlet boundary conditions in a weak sense. However, as the resistive term keeps
increasing, the RIS model converges toward a singular problem equivalent to imposing only
Dirichlet boundary conditions. In this setting, the pressure correction was not working anymore.

The optimum value of Ri has been determined in each example and its use in the ARIS model
led to strong improvements in the physiological validity of the mathematical models compared
to the traditional RIS model. In the realistic model, it was shown that the ARIS model was able
to control the left ventricular pressure during the isovolumetric phases resulting in a better phys-
iological behavior of the valves. Moreover, the ARIS model properly corrected the intracavity
pressure without alteration of the velocity field and its main features.

The proposed approach therefore offers a good compromise between standard uncoupling and
complex FSI models. By expanding the original RIS formulation with an additional reference
value, the physiological behavior of the intracavity pressure during the isovolumetric phases is
partially recovered without using fully coupled fluid-structure models. Nevertheless, one limita-
tion of applying the ARIS formulation is the potential difficulty to obtain such reference data. In
particular, when aiming to produce patient-specific simulations, recovery of the intraventricular
pressure by catheterization is an invasive procedure and might not always be possible.

Moreover, it must also be reminded that the simplifications introduced by using this reduced
model might affect and disrupt the intraventricular flow. As mentioned in Section 3.2.2.1, some
pressure oscillations were observed due to the explicit treatment of the reduced valve model.
A first approach to circumvent this issue could be to formulate the valve dynamics as a non-
linear constraints on the fluid velocity. Another interesting extension of this work could be to
compare the results coming from the ARIS model with the ones coming from a fully coupled
FSI simulation in order to quantify the potential inaccuracies induced by the current simplified
approach.
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Introduction

The first part of this manuscript discussed the modeling of intracardiac hemodynamics in a
generic heart. While such model already provides some useful information regarding hemo-
dynamics, the current trend in the modeling and simulation community is to personalize the
models using patient-specific data, geometry and dynamics derived from imaging devices such
as CT [84, 110, 79, 75], MRI [111, 112] or echocardiography [113, 112].

The reasons behind this trend is multi-fold. First, by exploiting the patient-specific hemody-
namics, relevant clinical information can be obtained [114]. For example, local informations
that cannot be directly obtained on the images, such as the pressures, can be obtained from
the models. Moreover, if the predictive power of the resulting models are good enough, medical
interventions can be simulated in advance to predict their outcomes and provide tailored care to
patients. Finally, by building a big database of in silico cases based on real patients, the medical
community can build a statistical description of the population hemodynamics. Personalizing
models, however, brings several additional layers of complexity.

Focusing on intracardiac hemodynamics, several steps are usually required to personalize 3D
CFD models based on patient-specific images. The cardiac cavities are first segmented in order
to extract the cardiac geometry and dynamics. While this step is nowadays mainly automated,
thanks to robust image processing algorithms, the resulting segmented surfaces usually need
to go through a serie of operations including mesh cleaning, valve insertion, volumetric mesh
generation, surface labeling, inlet and outlet extrusions and refinement of region of interest.
Finally, the cardiac dynamics also need to be extracted before being used as boundary condition
of the numerical simulations [114]. It has been reported in a recent review of patient-specific
cardiac flow simulations that “20-50 hours of human effort are needed for these pre-processing
steps” [61] (See also [114]).

Philips Healthcare provides tools to help physicians with the manipulation of the acquired images.
More specifically, automatic algorithms were developed to segment and track the cardiac cavity
surfaces during the cardiac cycles using echocardiography. Chapter 4 details how such tools
can be used. A fully automated pipeline is presented which aims at producing patient-specific
numerical simulations while minimizing the required pre-processing time. The proposed pipeline
is used in combination with Real Time 3D Echocardiography sequences of 12 volunteers to assess
the benefits and limitations. Several synthetic MR are also introduced to investigate the potential
variability of the resulting hemodynamics and to propose an assessment of the PISA technique.

Are medical images the holy grail? A focus on the ventricular
twist

While it is clear that personalizing the numerical simulations can provide valuable knowledge,
the use of medical images is nevertheless not exempt of pitfalls. Echocardiography, for example,
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provides information about the LV surface location and the achieved temporal resolution is
sufficient to recover the heart dynamics. However, this imaging technique is not sufficient to
accurately track specific material point of the heart muscle. As a result, some physiological
events such as the ventricular twist may not be properly captured [6].

To understand why this matter might be important, let us describe shortly the physiology of the
ventricular twist (based on [115, 116, 6]). The origin of this twist lies in the complex architecture
of the heart muscle: the ventricular wall can be decomposed in layers, from the endocardium
to the epicardium, in which the myocardial fibers gradually change orientation. The resulting
arrangement of muscle fibers leads, during the ventricular systole, to a rotation of the apex in
a counter-clockwise direction, while the base rotates clockwise. During diastole, the ventricle
recoils back to its initial position. The role of this twist is still not completely understood.
Nevertheless, several attempts to explain its importance have been made. One of its possible
role would be to increase the ejection fraction of the human heart: as the myocardial fibers only
contract by 15 to 20% in the fiber direction, the twisting is believed to help increase the ejection
fraction to its physiological range of approximately 50 to 70%.

In the context of electro-mechanical simulations of the myocardium, the inclusion of fiber ori-
entation is of major importance; first, the orientation of the fibers affects the heterogeneous
propagation of the electrical waves. As the muscle contraction is triggered by the arrival of
the electrical signal, a physiological representation of the electrical propagation is required to
avoid a non-physiological propagation of the fiber contraction. For this reason, modeling real-
istic twisting motion is an important key ingredient to achieve physiological contraction of the
heart [117, 118].

In the context of the blood flow simulation, however, the importance of ventricular torsion is
still not well understood. In idealized geometries, some studies reported that the impact of
ventricular torsion on the flow was small [20, 119]. Such work has nevertheless not yet been
carried out with physiological geometries. One particularly important reason is that, depending
on the image acquisition process, the LV material points are not tracked and the ventricular
twist might not even be recoverable. Often, the absence of ventricular torsion is reported as a
limitation of these studies [120, 113, 98]. In some other studies, the uncertainty of the processing
pipeline led authors to be cautious about the truthfulness of the boundary condition imposed
to the blood flow [99].

MRI tagging [121, 122], as well as speckle tracking echocardiography [123, 124], have been em-
ployed to report and quantify more accurately the heart twist. It is, however, difficult to properly
recover ventricular twisting from the cardiac images in standard medical exam using echocardio-
graphy. S. Nakatani [6] reported several limitations with respect to LV twisting measurement,
such as inter-vendor variability of the speckle tracking or the impact of LV motion along the
longitudinal direction on the measurement. On top of the difficulties of properly recovering
LV torsion from the images, all the geometry reconstruction steps (e.g., the automatic LV wall
segmentation) might introduce a loss of information regarding the LV torsion.

The objective of Chapter 5 is to investigate in more detail the influence of properly including LV
wall torsion on the intracardiac hemodynamics in the context of physiological geometries of the
left ventricle. Starting from LV surface which includes ventricular twisting, we propose a method
to generate an alternative version in which the ventricular twist is removed while keeping the
surface location as close as possible to the initial data. Comparing the hemodynamics will allow
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to quantify the actual influence of the LV torsion.

The need for simplified models in a clinical setting

Significant constributions have been achieved to model 3D intracardiac hemodynamics. Indeed,
those models can provide very detailed information about the blood flow, about the influence of
personalized dynamics, or about current medical tools. Nevertheless, even if efforts are made to
limit the computational complexity, customizing a model and solving the mathematical equations
of such complex 3D model still takes a long time, with an order of magnitude of a few hours [61,
114]. This is not feasible in a clinical setting where a clinical exam duration is on the order of a
few tens of minutes [125].

The PISA method can help quantify the MR in a very short time-insterval: based on a few
simplifying assumptions, this simplified model allows the physician to quantify the MR using a
very limited number of measurements. As a result, the PISA method is extremely time-efficient.
However, this method suffers from many shortcomings, making the measurement imprecise and
difficult to reproduce [38, 30, 29]. It is therefore necessary to find a compromise between complex
3D models, which are precise but computationally too expensive, and the PISA model, very fast
but also imprecise due to its extreme simplicity, to improve cardiac exams and, eventually, MR
severity quantification. It is in this context that the need for so-called “simplified” model is felt.
As echocardiography exams are very fast to implement in a clinical setting, it seems intuitive to
use US images to feed information to such models.

Several strategies, different in spirit, can be opposed when it comes to using images in combi-
nation with numerical simulations: a first family consists in using the information coming from
the medical images to improve the numerical simulations. For example, the Luenberger esti-
mation [126], also called nudging in more recent terminology [127, 128, 129], consists of adding
a feedback term, based on the observed data, to correct the dynamics predicted from a coarse
mathematical model. Another example would be to generate a reduced basis for the intracardiac
hemodynamics – based on the images or based on previously computed complex simulations –
and to project the model equations onto this new basis. This strategy – called reduced order
modeling (ROM) – has indeed been used to approximate patient-specific blood flow with some
success [130]. Difficulties were nevertheless encountered due to the sensitivity of the method
with respect to the transport of the basis from one geometry to another.

Another strategy consists not to use images to improve numerical simulations, but to use models
to improve the echocardiographic images. While the difference seems minor, the resulting tech-
niques differ quite a bit. For example, techniques aimed at reconstructing 2D [131] and 3D [132]
velocity fields, by combining the measurements from several US probes, have been proposed.
As positioning several probes simultaneously is tricky in a clinical setting, an active field of
research rather focuses on reconstructing the velocity fields using views from a single probe. 3D
Navier-Stokes equations were combined with the image data in an inverse problem to recon-
struct the missing velocity components [133]. This approach is nevertheless quite computational
demanding as it requires to solve several 3D N-S problems. A much simpler approach has been
presented by Assi et al. [134] in which a 2D blood velocity field is reconstructed by considering
an optimization problem based on the minimization of a cost function including image terms
and physically based constraints.
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In Chapter 6, it was chosen to pursue this last direction to reconstruct the blood velocity field.
We first describe in detail the theory behind the method to provide some intuition to the reader.
Using an optimization problem close to what was presented by Assi et al. [134], we propose a
way to reconstruct 2D blood velocity fields. That reconstruction is then extended to 3D velocity
fields. To assess the technique, several numerical examples are introduced to quantify how well
the blood velocity field is reconstructed. This technique is also applied to pathological blood
flow to assess how the reconstruction could be beneficial to MR quantification.



Chapter 4
A pipeline for image-based CFD
modeling and application to the
evaluation of the PISA method

In this chapter, we propose a strategy to combine patient-specific data with the numerical sim-
ulations of blood flow presented in the first part of this manuscript. Using the software QLab,
3DQAdvanced Plugin (Philips, Andover, MA), RT3DE images can be processed to obtain se-
quences of surfaces that depicts the LV surface and its dynamics. Instead of manually processing
the segmented surfaces, a methodology is proposed to minimize the amount of pre-processing
work. The basic idea is to morph a generic mesh to produce a personalized geometry, an idea
borrowed from the field of bone mechanics [135, 136].

In Section 4.1, a fully automated pipeline is presented. In Section 4.1.1, different types of regis-
tration methods are combined in order to produce a personalized geometry: an affine registration
is first performed to produce an initial, coarse, overlap of the two geometries. Subsequently, a
deformable registration is then used to deform the local ventricular geometry and to produce
a patient-specific geometry. Section 4.1.2 describes the transfer of the LV dynamics from the
segmented mesh sequence onto the personalized geometry. The full pipeline is summarized in
Section 4.1.3.

In Section 4.2, twelve RT3DE sequences from healthy volunteers are used to highlight the benefits
and limitations of the proposed pipeline. Several synthetic pathological cases are also introduced
to investigate the potential variability of MR hemodynamics and to assess the PISA technique.

4.1 Fully automated patient-specific pipeline

In this section, we present a pipeline which automatically perform all the pre-processing steps
required to combine RT3DE sequences with a generic simulation. A reference frame is automat-
ically chosen in the RT3DE sequence to represent the base patient-specific geometry. Using the
geometrical domain described in Section 2.1 as the generic mesh, several key differences between
the two meshes can be highlighted:

1. The topology, position in space, local geometry and size of the ventricular surfaces are
different;

2. The spatial discretization of the generic domain is different from the patient-specific seg-
mentation;

3. The time sampling of the echocardiography is not fine enough for CFD simulation.
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Sections 4.1.1 describes how to adapt the generic mesh to the patient-specific ventricular seg-
mentation, taking into account the first difference, while Section 4.1.2 describes the transfer
of the patient-specific ventricular dynamics to the deformed generic mesh, taking into account
differences 2 and 3.

4.1.1 Generic mesh registration

First, we describes a way to deform a generic mesh to fit the geometries obtained by RT3DE
cardiac sequence segmentation. In the following, a schematic representation will be used in order
to illustrate the different steps of the proposed method. An example of such schematic represen-
tation can be seen on Figure 4.1. The different cavities are simplified to a 2D representation and
different colors will be used to represent the generic mesh (in red in the figure) and personalized
geometry (in blue in the figure).

Figure 4.1 – Schematic representation of the generic and segmented meshes.

In their initial state (See Figure 4.2a), the generic mesh and segmented mesh have different local
geometries. Moreover, their position in space, their topology and their size are different. As no
atrium and aorta exist in the segmented mesh, those two elements will not be used to drive the
registration process. Figure 4.2b represents this simplification of topology. It has to be noted
that those two elements will be reintroduced later on.

(a) (b)

Figure 4.2 – (a) Initial state and (b) topology simplification step.

Registration is the process of transforming different sets of data in order to align them in a com-
mon environment. The objective of a registration algorithm is to find a spatial transformation
Φ that maps the position of an object A onto another object B. This amounts to minimize the
distance between Φ(A) and B under some appropriately chosen norm.

As the two LV surfaces exhibit positioning differences as well as local surface differences, a
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two-step strategy is proposed to handle this registration process. First, an initial affine trans-
formation Φ1 will be used to register the main anatomical parts of the generic ventricle to
the patient-specific surface. A deformable transformation Φ2 will then be used to deform this
coarsely registered generic surface to fit patient-specific surface. The goal of this two-phase
strategy is to use as much a priori information as possible in the first phase to simplify the
requirements of the deformable registration phase, usually more computationally intensive.

Affine registration

The objective of the affine registration is to coarsely register the two ventricular surfaces. For-
mally, an affine map is a composition of a linear map and of a translation. While ordinary vector
algebra would use matrix multiplication by A to represent the linear map and the addition of a
vector b to represent translation, we chose to use the augmented matrix formulation:

[
y
1

]
=

[
A

0 · · · 0

∣∣∣∣
b
1

] [
x
1

]
(4.1)

By chosing this notation, it is possible to represent both the linear map and translation using
a single matrix multiplication. As a result, one can compose several transformations by matrix
multiplication. Considering rotation, translation and scaling matrices, one only needs to ensure
that the scaling is not degenerate to claim that the composition is invertible. Inverting the full
transform therefore either amount to inverting each matrix of the composition or to just invert
the final matrix resulting of the composition.

To derive the transform that will coarsely register the generic mesh on the patient-specific data,
the following a-priori information will be used:

a. The apex position is known for each LV mesh;

b. The aorta outlet position is known for each LV mesh;

c. The base to apex distance is known for each LV mesh.

First, the ventricles are translated to place their respective apex onto a common referential
(transformation Φ1,t of the generic surface, Figure 4.3).

Figure 4.3 – Schematic representation of the translation step

As a second step, the ventricles are reoriented such that the long axis of the ventricles are aligned
(transformation Φ1,la of the generic surface, Figure 4.4). As the ventricles are mostly elongated
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and symmetrical, apart from the aortic tract, the long axis can be approximated as the vector
pointing from the apex to the barycenter of the ventricle.

Figure 4.4 – Schematic representation of the long axis alignment step

The ventricles are then rotated about the long axis so that the aorta of both ventricles are
aligned (transformation Φ1,ao of the generic surface, Figure 4.5). To achieve that objective, the
aortic axis of both meshes can be approximated as the normalized vector pointing from the apex
in the direction of the aorta, orthogonal to the longitudinal direction.

Figure 4.5 – Schematic representation of the aortic axis alignment step

Finally, the ratio of the base to apex distance of both ventricles is used to scale the generic
ventricle to match the patient-specific ventricular longitudinal dimensions (transformation Φ1,s
of the generic surface, Figure 4.6).

Figure 4.6 – Schematic representation of the scaling step

The total transformation Φ1 of the generic surface is the composition of all the above transfor-
mation:

Φ1 = Φ1,s ◦ Φ1,ao ◦ Φ1,la ◦ Φ1,t
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Deformable registration

As a result of the first registration step, the two ventricle surfaces are considered superimposed
with their main anatomical features positioned at approximately the same location. The objec-
tive of this second registration step is to obtain a transformation Φ2 which fits the surface of the
generic mesh onto the image segmentation. In order to maintain the original generic mesh in-
tegrity, several constraints are imposed: the deformable registration should not change the mesh
connectivity, and mesh triangle elements should not be degenerated by the transformation. For
those reasons, a special interest was given to the group of diffeomorphisms, a special class of
maps which enforces those constraints.

Several registration algorithms have been proposed which ensure that the resulting transfor-
mation is a diffeomorphism such as the Diffeomorphic Demons [137] or the Large Deformation
Diffeomorphic Metric Mapping (LDDMM) [138, 139, 140]. In this work, the open-source software
Deformetrica, implementing the LDDMM framework, has been used [140].

In this software, ncp control points (qi)i=1,··· ,ncp are positioned in the ambient R3 space. These
control points are associated with a set of vectors (µi(t))i=1,··· ,ncp

calledmomenta where t ∈ (0,1)
is a pseudo-time representing the evolution of the transformation. A dense velocity vector field
V is defined in the ambient space by radial basis function (RBF) interpolation, namely,

Vt(x) =

ncp∑

i=1

K(x,qi(t))µi(t), (4.2)

where K(x,y) = exp
(
‖x−y‖2
σ2

)
is a Gaussian kernel of width σ. This velocity vector field is

integrated to deform the ambient space and the initial control points by solving




∂x

∂t
= Vt(x),

x(0) = x0.
(4.3)

It was shown that point trajectories are entirely determined by the initial control point positions
qi(0) and by the time-varying momentas µi(t) [140]. It was also shown that such deformation
belongs to the class of diffeomorphisms [141]. The registration algorithm aims to find a set of
momenta µi(t) such that a similarity criterion is minimized. As such set may not be unique,
the set which minimizes the deformation kinetic energy is chosen.

Using Deformetrica, the transformation Φ2, parameterized by
{

(qi(0))i=1,··· ,ncp ,(µi(t))i=1,··· ,ncp

}

is obtained (Figure 4.7).

Figure 4.7 – Schematic representation of the non-rigid segmentation step
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Final transform

The total deformation of space is obtained by composition of the affine transformation with
the deformable transformation: Φ = Φ2 ◦ Φ1. As both Φ1 and Φ2 are maps defined on the
entire Euclidean space R3, the composition Φ is too. The map Φ can therefore be applied on
the original generic mesh which includes the aorta and the atrium. As a result, the full generic
mesh is deformed, so that its ventricular surface fits the patient-specific ventricular surface.
Moreover, this method choice ensures that the resulting map Φ is smooth and non-degenerate,
thus preserving mesh topology, triangle orientation and global quality of the surface.

Figure 4.8 – Schematic representation of total registration.

4.1.2 Dynamics transfer

Even though a patient-specific geometry can be obtained using the previously computed map Φ,
the LV dynamics from the RT3DE sequence cannot be directly applied as simulation boundary
conditions for several reasons. First, the time-resolution of the RT3DE sequence depends on
several physical factors and is therefore limited. The CFD simulations usually requires a time
resolution (≈ 1000 Hz) that is two orders of magnitude higher than the usual RT3DE time
resolution (≈ 30 Hz). As a result, temporal interpolation of the dynamics is required. Moreover,
as the deformable registration is a result of minimizing a global energy functional, the two
registered ventricular surfaces are not ensured to be exactly matching. This nonconformity of
the two surfaces is accentuated by the fact that the resolution of the two surface mesh might
also differ. Therefore, a spatial interpolation strategy is also required.

Temporal interpolation

The position of the vertices of the patient-specific ventricular surface is interpolated in time
using cubic splines. The appropriate discrete displacement field is then produced by sampling
the continuous curves using a time discretization fitting the required simulation time-steps.
dstn→tn+1

(xi) denotes the displacement vector of the i-th vertex of the segmented mesh s at time
tn to its position at time tn+1.
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Figure 4.9 – The positions of a vertex at several time instant are depicted on the left image. On
the right side, the vertex position with respect to time is interpolated using cubic spline.

Spatial interpolation

The dynamics of the patient-specific ventricle is then transferred onto the deformed generic
mesh vertices using the normalized RBF interpolation framework using a Gaussian RBF φ
parameterized by a smoothing parameter σ:

dgtn→tn+1
(x) =

∑
i d

s
tn→tn+1

(xi)φ(di,σ)∑
i φ(di,σ)

, with di = ‖x− xi‖ . (4.4)

Here, the superscript g indicates that the displacement field is defined on the generic mesh
vertices. Note that the RBF’s only need to be computed once for each pair of vertices and can
be reused for all time steps. The shape of the Gaussian basis function results in a quick decay
of the weighting coefficient allowing to prioritize the closest nodes in the interpolation. The
mean edge length of the patient-specific ventricular surface is used as the smoothing parameter
σ ensuring that each surface vertex is covering a large enough region. Differentiability of the
resulting interpolated displacement field is ensured by the choice of Gaussian RBF. The boundary
displacement dgtn→tn+1

(x) is used as the boundary condition of (2.5).

4.1.3 Pipeline summary

The full patient-specific pipeline can be summarized by Figure 4.10: Using the RT3DE images,
segmentation and tracking of the left ventricle is performed. A reference frame of the sequence is
chosen and a combination of registration techniques are used to personalize a generic mesh. The
patient-specific dynamics of the left ventricle is then interpolated, both temporally and spatially,
to provide a displacement boundary condition on each node of the ventricle of the personalized
mesh. The complete mathematical model described in Section 2.2.4 is then used to generate the
hemodynamics using the personalized geometry and dynamics.



80

Figure 4.10 – Patient-specific pipeline. The sequence of segmented LV surfaces are combined
with a generic mesh to first produce a P-S mesh. Interpolation of the LV dynamics provide the
necessary boundary condition for the CFD simulations.

4.2 Application of the pipeline to 12 cases

In this section, the pipeline described in the previous section is applied to a database of 12
cases. The available cases are described in detail and we assess the pipeline capabilities both
in term of accuracy and computational complexity. CFD simulations in healthy cases are pro-
duced and described to show the advantages of this methodology compared to using synthetic
LV displacements. A series of synthetic pathological cases is also produced by applying the
mitral regurgitation model described in Chapter 2. An evaluation of the PISA method is finally
proposed using those different pathological cases.

4.2.1 Description of the available data

Echocardiographic images of twelve healthy volunteers were acquired using an IE33 ultrasound
system (Philips, Andover, MA) equipped with a 1-5 MHz transthoracic matrix array transducer
(xMATRIX x5-1). RT3DE images were reconstructed as volumes over one cardiac cycle from
acquisitions of sub-volumes over four cardiac cycles. An example of such data is depicted on Fig-
ure 4.11. Using the software QLab, 3DQAdvanced Plugin (Philips, Andover, MA), segmentation
and tracking of the left ventricle was automatically performed. As a result, sequences of meshed
surfaces depicting the left ventricle surface and dynamics were obtained. Each segmented sur-
faces are described by a triangular surface mesh that is composed of a constant number of 795
vertices and 1584 triangles. Examples of the resulting mesh in end-diastolic and end-systolic
phases are respectively depicted on Figure 4.12a and 4.12b.
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Figure 4.11 – Transthoracic RT3DE. In the figure, the top part depicts the heart tissue in 3D
while the two bottom images depict the tissue information on two orthogonal planes.

(a) C12_H end-diastolic LV segmentation (b) C12_H end-systolic LV segmentation

Figure 4.12 – Meshes resulting of the RT3DE image segmentation

Table 4.1 sums up some characteristics about the different sequences. The sequences averaged 25
frames per cardiac cycle, ranging from 15 to 38. Computing the volume curve of each individual
segmented sequence using the algorithm described in [142], the end-systolic volume ranged from
27.92 mL to 61.96 mL while the end-diastolic volume ranged from 47.81 mL to 130.27 mL across
the database.



82

Case ID ESV (mL) EDV (mL)
Frame rate

(frame per beat)

C01_H 50.79 86.20 27
C02_H 61.96 107.51 35
C03_H 51.34 85.30 25
C04_H 31.55 61.84 25
C05_H 60.61 107.40 32
C06_H 27.92 47.81 17
C07_H 55.89 97.76 24
C08_H 77.68 130.27 23
C09_H 57.80 93.02 17
C10_H 58.10 99.57 35
C11_H 58.61 98.91 38
C12_H 61.14 104.51 15

Table 4.1 – Description of the healthy cases

The volume curves of each individual sequences are available in Appendix B. Inspection of the
volume curves shows that some major events of the LV volume evolution are properly captured.
As an example, case C10_H is depicted on Figure 4.13. Following a systolic decrease of volume,
both passive filling (E-wave) and active filling due to atrial contraction (A-wave) can also be
seen in the majority of the cases. Small plateau phase between diastole and systole can also be
observed even though perfect isovolumic phases are not recovered.

Figure 4.13 – Volume curve for case C10_H. The blue dots represent the acquisition samples.

4.2.2 Healthy cases

In this section, the application of the patient-specific pipeline to the twelve RT3DE sequences is
described. The registration step and the transfer of dynamics are assessed both quantitatively
and qualitatively. Analysis of the required computational effort is also provided. Finally, the
hemodynamics resulting of numerical simulations is described.
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4.2.2.1 Registration step results and quantification of the registration error

The results of the two registration steps are shown in front and side views in Figure 4.14 for case
C12_H. Similar plots for all the other cases can be found in Appendix C but similar observations
were made.

(a) (b) (c) (d)

Figure 4.14 – Generic mesh registration with C12_H as target. Figures a) and b) depict respec-
tively front and side views of the affine registration output. Figures c) and d) depict respectively
front and side views of the deformable registration output. The generic mesh is shown as the
white surface whereas the target patient LV is shown as the red surface.

Figure 4.14a and 4.14b show respectively the front and side views of the affine registration step.
The generic mesh is shown as the white surface while the target patient ventricle is depicted
as the red surface. Qualitatively, the affine registration step was successful: the two ventricular
surfaces were superimposed in space and the principal axis, i.e. the longitudinal and aortic axis
of both ventricles were aligned. The mesh scaling allowed to obtain a deformed generic mesh of
similar dimensions longitudinally compared to the target patient LV surface. On Figure 4.14c
and 4.14d, the output of the deformable registration is presented. Again, qualitatively, one can
observe that the resulting deformed generic mesh is well registered to the patient LV surface as
revealed by the color visual artifact. An error in the registration is visible at the base of the
aortic outflow tract but the overall shape looks satisfying. We now propose to quantitatively
assess the final registration accuracy.

Proposed by Aspert et al. [143], a discrete metric based on the Haussdorf distance is used
to compute the registration accuracy. Let S denote the source mesh and S′ = Φ ◦ G the
morphed generic mesh. Using ‖·‖2 to denote the standard Euclidean norm, the quantity d(p,S′),
representing the distance between a point p, belonging to S, and a surface S′ , is computed as:

d(p,S′) = min
p′∈S′

∥∥p− p′
∥∥

2
. (4.5)

Using this point-to-surface distance, and denoting by |S| the area of S, the mean distance
dm(S,S′) between two surfaces S and S′ is defined as:

dm(S,S′) =
1

|S|
x

p∈S

d(p,S′)dS. (4.6)
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Finally, as this mean distance is not symmetrical, i.e. dm(S,S′) 6= dm(S′,S), a symmetrical
distance between S and S′, denoted dm,s(S,S

′), is defined:

dm,s(S,S
′) = max

[
dm(S,S′),dm(S′,S)

]
. (4.7)

The metric dm,s(S,S
′) was computed for all cases and is reported in Table 4.2 alongside simple

statistics. The mean symmetric distance between the patient-specific mesh and the registered
generic mesh averaged 1.33 mm (σ =0.08 mm).

Case ID dm,s (S,S′) (mm)

C01_H 1.3229

C02_H 1.3775

C03_H 1.3079

C04_H 1.1953

C05_H 1.4080

C06_H 1.1588

C07_H 1.3792

C08_H 1.4564

C09_H 1.2877

C10_H 1.3229

C11_H 1.3325

C12_H 1.3583

(a)

Statistics value (mm)

µ 1.3283

σ 0.0808

min 1.1588

max 1.4564

(b)

Table 4.2 – (a) Symmetric Mean Haussdorf distance for all cases and (b) associated statistics

Direct comparison with the image spatial resolution is difficult as the voxel size of 3D echocar-
diography are not homogeneous within the image domain. While longitudinal distance between
samples is constant, typically 0.5 mm in the RT3DE sequences used, the azimuth and elevation
are described by angular shifts, therefore resulting in lower spatial resolution as the voxel distance
to the probe increases (as represented schematically, in 2D, on Figure 4.15). In the available
RT3DE sequence, the azimutal voxel size was on the order of 2.15 mm and the elevation voxel
size was on the order of 3.15 mm in the center of the acquired volumes. The registration distance
is therefore small compared to the spatial resolution of the RT3DE images.
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Figure 4.15 – 2D schematic representation of echography inhomogeneous pixel/voxel size. The
longitudinal size of the voxels is homogeneous in the entire domain while the azimutal size of
the voxel increases as the distance from the probe increases.

Figure 4.16 depicts the left heart surfaces resulting of the registration step for all patients. The
variation in shape and size of the left ventricle can be appreciated.

Figure 4.16 – Results from the registration step from cases C_01 to C_12. This figures highlight
the strong variability in LV shape and size. One can also appreciate that the same generic atrium
was used for all cases.
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4.2.2.2 Dynamics transfer

The dynamics transfer step requires the computation of interpolation coefficients provided by
radial basis functions. Figure 4.17 provide an example of a RBF’s region of influence for case
C12_H. The RBF φ(dk, σ) is computed on the deformed generic mesh with respect to the kth

vertex (depicted as a small sphere) of the patient-specific surface (depicted as a wireframe). One
can observe that the influence of the RBF is limited to the neighboring region of the vertex and
quickly decays when the distance to the vertex increases.

Figure 4.17 – Depiction of the RBF support for the spatial interpolation method.

Temporal interpolation of the segmented ventricular surface allowed to recover a velocity field
with a time resolution adapted to the numerical simulations. Using this temporal interpolation
and the distance map calculated using the RBFs, the velocity field was interpolated on the de-
formed generic surface. On Figure 4.18, one can observe the correspondence between the original
segmented surface (in red) and the deformed generic surface (in white) under the influence of
the velocity field at different time instant of the cardiac cycle. Overlap of the two surfaces is
conserved during the full cardiac cycle.

Figure 4.18 – Overlap of deformed generic mesh with the segmented ventricle at different time
instants of the cardiac cycle
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4.2.2.3 Computational effort

Regarding the computational effort, all the calculations were done on a laptop using a Intel
Core i7-4810MQ cadenced at 2.8 GHz, 16MB of RAM and a NVIDIA Quadro K4100M graphic
card. Table 4.3 reports the computational time required for the pre-processing (i.e. automatic
segmentation, registration and dynamics transfer) of the image sequences. To provide the best
possible estimation, no other task were launched at the same time on the computer. An average
time of 55 minutes was dedicated to the automatic registration and dynamics transfer. The
deformable registration was the most time-consuming task as it represented around 77 % of the
total pre-processing time. The second most time-consuming task was the spatial interpolation
of the data, and more specifically the writing of the data files for all the time steps. Writing
1600 individual velocity files (two cardiac cycles) accounted for around 22 % of the total time.
The affine registration, time interpolation and distance map generation accounted for less than
1 % of the total computational time. After this pre-processing step, the numerical simulations
could be performed instantly without any manual intervention.

Case ID pre-processing (s)

C01_H 3912

C02_H 3970

C03_H 3271

C04_H 2627

C05_H 2865

C06_H 3631

C07_H 3522

C08_H 2828

C09_H 3457

C10_H 3575

C11_H 3136

C12_H 2812

(a)

Statistics value (s)

µ 3314

σ 432

min 2627

max 3970

(b)

Table 4.3 – Computation time for all cases and associated statistics

4.2.2.4 CFD simulations

Using the deformed generic meshes as the computational domain and the patient-specific LV
dynamics as the boundary conditions dn applied on the LV surface, the mathematical model
described in Section 2.2.4 is used to generate the intracardiac hemodynamics. Table 2.1 (Chap-
ter 2) provides the numerical values of the parameters used for the CFD simulations. The
simulations were all carried out for one cardiac cycle.

The major hemodynamical events were similar in all cases and comparable with the synthetic
simulation of Chapter 2. Figure 4.19 shows several snapshots of the blood velocity magnitude
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of case C12_H as a representative example.

(a) t/T = 0.063 (b) t/T = 0.19 (c) t/T = 0.32 (d) t/T = 0.44

(e) t/T = 0.57 (f) t/T = 0.69 (g) t/T = 0.81 (h) t/T = 0.94

Figure 4.19 – Blood velocity magnitude of case C12_H

While the global chain of events was similar in all cases, the duration of the different phases
was not. For example, the systole of case C08_H had a duration of approximately 30 % of the
cardiac cycle while the systole of case C06_H was approximately 50 % of the cardiac cycle (this
can be observed on the volume curves depicted in Appendix B).

Moreover, due to the variation in ventricle shape, size, and dynamics, another important differ-
ence between those cases is the velocity magnitude resulting of the LV contraction and relaxation.
For example, during systole, the blood was ejected of the LV at a velocity of approximately
1.4 m/s in case C12_H, while it was ejected at a velocity of approximately 1.1 m/s in the case
C11_H.

Compared to the 3.7 m/s obtained in the healthy fully synthetic simulation described in Chap-
ter 2, the obtained peak systolic velocities were much closer to what is reported in the litera-
ture [13]. The same remark can be made for the mitral inflow velocities of the E and A wave:
compared to the 2.5 m/s reached by the blood entering the LV in the synthetic simulation, the
mitral inflow was ranging from 0.5 to 1 m/s in the personalized simulations.

4.2.3 Synthetic pathological cases and assessment of the PISA method

Using the patient-specific pipeline in combination with the MR modeling methodology described
in Section 2.4, several synthetic MR cases were produced by combining a RT3DE sequence, a
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generic mesh including a pathological valve and a MR region marking strategy. For example,
using the RT3DE sequence of patient C01 with a standard flat MV geometry marked by a
circular MR region, a Type 1 MR case referred to as C01_T1 was produced.

Case MR Type Comments Marked area (cm2) Case ID

C01 1 Circular hole 0.40 C01_T1

3 Anterior leaflet restriction 0.23 C01_T3

C02 3 Anterior leaflet restriction 0.22 C02_T3

C04 2 P2 Prolapse 0.28 C04_T2

C05 1 Two small holes 0.66 C05_T1

2 P2 Prolapse 0.20 C05_T2

C07 1 Wide slit hole 0.77 C07_T1

C09 3 Anterior leaflet restriction 0.20 C09_T3

C10 2 P2 Prolapse 0.30 C10_T2

C11 1 Wide slit hole 0.39 C11_T1

C12 2 P2 Prolapse 0.14 C12_T2

Table 4.4 – Synthetic pathological cases description

A total of 11 MR cases were designed, including four Type 1, four Type 2 and three Type 3
cases, in order to reproduce MR variability. Four cases were designed for T1 MR as it includes
a lot of different geometrical subclasses. Moreover, four cases were designed for T2 MR as it is
highly prevalent among the different MR types as reported by Andell et al. [23]. Specifics about
the designed MR can be found in Table 4.4.

4.2.3.1 CFD simulations

Using the deformed generic meshes as the computational domain and the patient-specific LV
dynamics as the boundary conditions dn applied on the LV surface, the mathematical model
described in Chapter 2.1 was used to compute the hemodynamics of all the cases with the model
parameters of Table 2.1. Simulations were carried out for one cardiac cycle. The regurgitant
volumes and regurgitant fractions computed for each synthetic pathological cases can be found
in Table 4.5.

A strong variability in the fraction of blood regurgitated was observed as it ranged from ap-
proximately 17 % for case C02_T3 to approximately 82 % for case C07_T1. This reflects the
variability of the designed synthetic regurgitant cases. The RF was positively correlated with
the area of the hole that was created on the MV surface, as depicted on Figure 4.20. This is
coherent with the current philosophy of assessing MR severity using EROA as a surrogate value.
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Case ID RV (mL) RF (%)

C01_T1 22.07 62.27

C01_T3 7.60 21.46

C02_T3 7.72 16.95

C04_T2 10.91 36.02

C05_T1 29.75 63.58

C05_T2 8.33 17.80

C07_T1 34.28 81.96

C09_T3 7.84 22.26

C10_T2 12.34 29.76

C11_T1 31.77 78.83

C12_T2 11.91 27.46

Table 4.5 – Regurgitant volume and regurgitant fraction resulting of the numerical simulations
for all pathological cases.
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Figure 4.20 – Regurgitant fraction plotted as a function of the regurgitation area for the eleven
pathological cases. Linear regression as a red curve highlight the positive correlation between
the two quantities.

In all the simulated pathological cases, the major features of the diastolic blood flow was similar
to the healthy cases. Due to the variability of the designed MR, both in term of valve surface or
in term of region marking, the hemodynamics during systole was, however, quite different from
case to case. To highlight some of the differences between all those simulations, the blood flow
is investigated at mid-systole for all pathological cases and grouped in several categories.

Case C01_T1 was produced by considering the standard MV geometry with a circular hole. As
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a result, while part of the blood pushed by the LV endocardium is ejected towards the aorta as
expected during systole, part of the blood is also directed towards the MV hole and creates a
jet of blood with high velocities directed towards the posterior-mid atrium wall (Figure 4.21a).
The isovelocity surfaces of the converging blood are hemispherically shaped, as depicted on
Figure 4.21b.

(a) (b)

Figure 4.21 – (a) Blood flow during systole for case C01_T1 and (b) associated isovelocity surface
in the convergence region, at an aliasing velocity of 35 cm/s, represented as a point cloud.

Cases C07_T1 and C11_T1 were produced by considering the standard MV geometry with
elongated slit holes. As a result of this geometry, the isovelocity surfaces of the converging
blood are not hemispherically shaped anymore, they are elongated hemiellipsoids as can be seen
on Figure 4.22 for case C11_T1.

Figure 4.22 – Blood flow during systole for case C11_T1

Case C05_T1 was produced by considering the standard MV geometry and two small holes
located at the antero-lateral and postero-medial commissure. Instead of converging towards a
single hole, the blood flow splits and part of it passes through one hole while part of it passes
through the other. This very specific behavior results in two separate hemispherical isovelocity
surfaces (Figure 4.23).
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(a) (b)

Figure 4.23 – (a) Blood flow during systole for case C05_T1 and (b) associated isovelocity surface
in the convergence region, at an aliasing velocity of 35 cm/s, represented as a point cloud.

Cases C04_T2, C05_T2, C10_T2 and C12_T2 were produced considering the Type 2 MV
geometry which included a prolapsed valve with flail posterior leaflets. Contrary to the previously
described cases, the resulting MR is highly asymmetric. The blood passes through the MV and
the posterior leaflet flail channels the blood flow tangentially with respect to the mitral valve
plane. Even though the opening through the MV is rather circular, the isovelocity surfaces
are partial hemispheres that are restricted on one side by the presence of the mitral valve
(Figure 4.24).

(a) (b)

Figure 4.24 – (a) Blood flow during systole for case C12_T2 and (b) associated isovelocity surface
in the convergence region, at an aliasing velocity of 35 cm/s, represented as a point cloud.

Cases C01_T3, C02_T3 and C09_T3 were produced by considering the Type 3 MV geometry
which included a restriction of the anterior leaflet. Similarly to the Type 2 cases described above,
the valve configuration is asymmetrical. As the anterior MV leaflet is restricted, a channel orients
the flow towards the posterior-inferior atrium wall. As a result of the slit orifice, the isovelocity
surfaces are elongated hemiellipsoids, similarly to cases C07_T1 and C11_T1 (Figure 4.25).
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(a) (b)

Figure 4.25 – (a) Blood flow during systole for case C09_T3 and (b) associated isovelocity surface
in the convergence region, at an aliasing velocity of 25 cm/s, represented as a point cloud.

The hemodynamics during systole is therefore highly dependent on the underlying MR pathology,
MV geometry and orifice. This variability was partly highlighted by the differences of the
isovelocity surfaces in the flow convergence region. Indeed, while the circular orifice resulted in
an hemispherical isovelocity surface, elongated orifices resulted in hemisellipsoidal isosurfaces,
prolapsed valves resulted in partial hemispherical shapes and collection of small regurgitation
orifice resulted in a flow convergence region composed of several small isosurfaces. As the PISA
method is based on the assumption that the isovelocity surfaces are hemispheric, questions can
be raised about potential inaccuracies of the PISA method.

4.2.3.2 Evaluation of the PISA technique

It is proposed to assess the accuracy and some of the limitations of the PISA method. First, we
quickly recall the description of the PISA method presented in Section 1.1.3.

Using Color Doppler echocardiography, the physician choses a frame during systole in which the
MR is visible and fully developed. He selects a first landmark L1 at the MR center and then
chooses an aliasing velocity valias, usually ranging from 20 to 60 cm/s [21, 29, 36, 37]. Under
the PISA assumptions, blood is converging towards the regurgitation and the isovalues of this
aliasing velocity are hemispherically distributed around the MR center in the convergence region.
The physician chooses a second landmark L2 located on this isovelocity surface and the distance
ralias between the two selected landmarks is computed (See Figure 1.10b for an example where
L1 and L2 are located on an actual Color Doppler image). The physician computes the area
of an hemisphere of radius ralias and multiplies it with the velocity valias to obtain the flow
rate at the isovelocity surface level. By dividing this flow rate by the maximal velocity of the
regurgitation vmax, the physician obtains the EROA:

EROA =
2π · r2

alias · valias
vmax

. (4.8)

Using the velocity time integral, the integral of the velocity magnitude at the valve level with
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respect to time during the MR, the total regurgitant volume can also be estimated:

Rvol,PISA = VTI · EROA = VTI · 2π · r2
alias · valias
vmax

. (4.9)

To apply this technique in-silico, the numerical simulations were processed as follows. The
isosurface tool of the Ensight1 software was used to generate 3D isosurfaces at different aliasing
velocities ranging from 20 to 60 cm/s using increments of 10 cm/s. A frame of the sequence was
chosen, during systole, in which the isovelocity surfaces were fully developed. The landmark
L1, representing the MR center, was defined as the spatial average of five to ten user-defined
landmarks to account for some user variability.

Since the assumption of hemispherical isovelocities is only valid when the hole is round and the
valve is flat, as reported in previous studies [39, 53] and as observed in the previous section,
there is no unique distance between the MR center and the computed isosurface for the complex
MR geometries such as the one presented in this study. Therefore, to imitate the fact that the
physician chooses a specific landmark L2 on the isovelocity surface, the methodology described
in the following paragraph is adopted.

For each aliasing velocity, the distances between the MR center all the triangle centers of the
discretized 3D isovelocity surface have been used to produce RV estimates using the PISA
method. Those different RV estimates were aggregated into weighted histograms where each
estimated value was weighted by the area of its associated triangle to account for non-uniform
discretization of the surface. Each sample of this histogram can be thought as one possible
choice of landmark L2 by the physician.

The resulting histogram is therefore a probabilistic evaluation of the regurgitant volume for
which one assumes a uniform probability of picking any landmark L2 on the isosurface. Modes
in this histogram represents the fact that a specific regurgitant volume has a higher probability
of being the one estimated by the physician given the shape of the isovelocity surface.

The RV estimates of all aliasing velocities can also be integrated into one single histogram to
provide a single histogram. Both possibilities (either one histogram per aliasing velocity or an
aggregated histogram combining all aliasing velocities) was considered. By adding a red vertical
line depicting the ground truth RV that needs to be estimated (as reported in Table 4.5) was
added to the figures depicting the histograms to provide an indication as how well the PISA
method would be at assessing MR in each cases. All the histograms can be found in Appendix C.3
and representative examples are now detailed.

Figure 4.26 depicts the histogram combining all aliasing velocities for case C01_T1. While the
RV estimates are a little bit spread, a strong mode is visible, corresponding roughly to the RV
that needs to be estimated. This mode is representative of a nearly hemispherical isovelocity
surface. As the case C01_T1 regurgitation results of a circular hole on a nearly flat valve, the
PISA method therefore provides a good RV estimate.

1https://www.ensight.com/ (last accessed 03 Dec 2018)

https://www.ensight.com/
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Figure 4.26 – Case C01_T1: Aggregated histogram of all RV estimates at aliasing velocities
ranging between 20 to 60 cm/s by increments of 10 cm/s. The ground-truth RV is overlapping
the main mode of the histogram.

Figure 4.27 depicts the histogram combining all aliasing velocities for case C07_T1. The his-
togram is dominated by a main mode but one can observe a strong tail of high RV estimates.
This is a result of the hemiellipsoid isovelocity surfaces resulting a the slit hole. In this case, the
ground truth RV does not overlap the main mode of the histogram revealing the difficulty for
the physician to properly quantify MR using the PISA method.
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Figure 4.27 – Case 07_T1: Aggregated histogram of all RV estimates at aliasing velocities
ranging between 20 to 60 cm/s by increments of 10 cm/s. The ground-truth RV is greater than
the main mode of the histogram.

Figure 4.28 depicts the histogram combining all aliasing velocities for case C05_T1. First, one
has to note that case C05_T1 is composed of two small regurgitation. Therefore, defining the
landmark L1, the MR center, was difficult and had to be chosen among one of the two holes.
For this reason, the resulting histogram is difficult to analyze. The histogram is quite uniform
in terms of the representativeness of the estimates and one can barely distinguish two modes
that might be the result of including the isosurfaces of both regurgitation at the same time. It
is difficult to see a relationship between the actual RV and the provided RV estimates.
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Figure 4.28 – Case C05_T1: Aggregated histogram of all RV estimates at aliasing velocities
ranging between 20 to 60 cm/s by increments of 10 cm/s. Two modes are observed in the
histogram The ground-truth RV doesn’t math any of those modes.

Figure 4.29 depict both the histogram combining all aliasing velocities for case C05_T2 and the
histogram specific to one aliasing velocity (40 cm/s). A strong mode, relatively representative
of the ground truth RV, is visible on Figure 4.29a. However, one can observe that at specific
aliasing velocity, this mode is difficult to observe (Figure 4.29b). Inspection of the individual
histograms associated with specific aliasing velocities (Appendix C.3) reveals that at low aliasing
velocities, the RV might be overestimated. At higher aliasing velocities, this overestimation is
less and less pronounced. This result indicates that in some cases, it might not be sufficient
enough to use a single aliasing velocity to estimate the MR severity.
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C05_T2 at aliasing vel = 40cm/s

(b)

Figure 4.29 – Case C05_T2: (a) Aggregated histogram of all RV estimates at aliasing velocities
ranging between 20 to 60 cm/s by increments of 10 cm/s and (b) specific histogram for an aliasing
velocity of 40 cm/s

Finally, Figure 4.30 depicts the histogram combining all aliasing velocities for case C09_T3.
Conclusion similar to the Type 1 MR with slit holes can be reached: due to the elongated hole
resulting of the anterior leaflet restriction, the histogram contains a main mode with a long
tail of high RV estimates. Moreover, the ground truth does not overlap the main mode of the
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histogram.
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Figure 4.30 – Case C09_T3: Aggregated histogram of all RV estimates at aliasing velocities
ranging between 20 to 60 cm/s by increments of 10 cm/s.

Looking at the spread of the RV estimates across the range of aliasing velocities reveals that lower
aliasing velocity leads to a lower spread of the potential RV estimates case-wise. As an example,
Figure 4.31 depicts the histograms of the case C01_T1 placed side by side as a color-coded
image. While the RV estimates range from 5 mL to 50 mL at an aliasing velocity of 20 cm/s, the
RV estimates produced using an aliasing velocity of 60 cm/s range from 5 mL to 100 mL. Even
though this observation advocates for the use of a small aliasing velocity, one needs to remember
that isovelocity surfaces resulting from small aliasing velocities might be disturbed by the aortic
outflow. It is therefore important to carefully choose adequate aliasing velocity.

Figure 4.31 – Side by side C01_T1 RV estimates histograms for aliasing velocities ranging from
20 to 60 cm/s. The estimates are more spread in the histograms resulting from high aliasing
velocities compared to the histograms resulting from small aliasing velocities.
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4.3 Conclusion, discussion and perspectives

In this chapter, a pipeline was designed to automatically prepare personalized numerical simula-
tions using RT3DE image sequences. Using a combination of rigid and deformable registration
allowed to morph predefined generic meshes to fit the patient-specific LV geometry. A spatio-
temporal interpolation of the US data was used to produce appropriate LV surface dynamics on
the vertices of the deformed generic meshes. Using those personalized geometry and dynamics,
the blood dynamics inside the heart can then be obtained by numerical simulation.

This pipeline was applied on twelve different RT3DE image sequences. Even though the RT3DE
sequences exhibited a strong variability in shape and dynamics of the ventricle, the combination
of an affine registration step followed with a deformable registration step allowed to obtain
accurate patient-specific ventricular surfaces in all cases. Moreover, as specific constraints on
the registration were specified, the resulting meshes were all suited for numerical simulations
(i.e. no mesh defect were observed in any of the cases). The transfer of the LV dynamics was
also successful in providing a smooth velocity field of the ventricular surface.

Regarding the computational effort, the fully automated pre-processing step averaged
55 minutes. This is a huge progress compared to the methodology usually reported in the
literature. Indeed, we recall here that recent reviews of patient-specific cardiac flow simula-
tions claimed that the pre-processing step usually accounted for more than 20 hours of human
effort [61, 114].

Numerical simulations of the blood flow was performed for all the image sequences. Compared
to the fully synthetic simulation of the blood flow described in Chapter 2, the obtained blood
velocity was closer to human physiology. Even though this observation advocates for the use of
image-based personalized LV dynamics, the shortcomings of directly using the RT3DE images
as BC for the LV motion is that one relies on the image quality and segmentation artifacts
(e.g., non monotonous volume curves during systole or diastole).

Several limitations limit the simulation of a fully patient-specific blood flow. First, due to the
acquisition process, the atrium is not available in the RT3DE sequences. As a result, the same
generic atrium was used for all cases. Moreover, due to image quality, there is no clear definition
of internal LV structures such as the trabeculae, papillary muscles or chordae. As a result,
smooth ventricular geometry, a strong simplification of reality, was used. Indeed, it has been
shown in the past that the papillary muscles [79], trabeculae [79] and chordae [144] have an
influence on the intracardiac hemodynamics. Finally, as it is difficult to obtain personalized
pressure curves for the pulmonary veins inlet and aortic outlet in a clinical setting, population-
derived pressure BC was used.

Eleven synthetic pathological cases were designed to model various Type 1, Type 2 and Type 3
MR. Investigation of the hemodynamics in those cases revealed very different systolic blood flow
resulting of the underlying pathology and MV geometry. Good agreement between the estimated
regurgitant volume using PISA technique and the simulated value was found in the case of a
circular hole on a flat mitral valve. However, the PISA method did not offer satisfying estimates
for other types of regurgitation. It was also noticed that choosing higher aliasing velocities led to
a wider range of potential RV estimates. Those observations highlight the difficulties of properly
quantifying MR in a clinical setting.
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It was shown that the valve shape has strong impact on the blood flow. Therefore, dynamic
changes of the valve geometry either during closing of the valve or during systole might introduce
additional variability. While the presented work included dynamic motion of the ventricle walls,
the MV dynamics was not considered. This might be an oversimplification of the model in some
cases. For example, it is known that the regurgitation and MV dynamics can be highly dynamic
in MR caused by mitral prolapse [92]. Additional work should be pursued to further characterize
the influence of valve dynamics.

The PISA estimates were obtained using the full velocity field obtained from the numerical
simulations. However, US Doppler images only provide the component of the velocity field that
is aligned with the US beams. Moreover, additional measurements artifacts such as aliasing
can perturb the US images. As such, using unaltered velocities might limit the scope of the
findings. Nevertheless, this choice allowed to remove the bias of having to choose a specific probe
positioning and using unaltered velocities allowed to draw conclusion in a best case scenario.





Chapter 5
Influence of the LV twist on cardiac

hemodynamics

This chapter is devoted to the analysis of the impact of the LV wall torsion on the intracardiac
hemodynamics.

The issue with respect to LV wall torsion is related to the fact that the intracardiac hemody-
namics has been modeled using the ALE formulation (Section 2.2). In the ALE formulation, a
Lagrangian information (i.e. the displacement of material points) is required on the boundary,
whereas the LV surface provided by the image segmentation only gives Eulerian information. In
particular, the torsional – or twisting – effects are lost in this data. For this reason, we propose
to evaluate the impact of removing the torsional component of a synthetic Lagrangian data,
generated with an electro-mechanical model of the heart which included fiber directions, on the
intracardiac hemodynamics.

Figure 5.1 – Schematic representation of a ventricular cross section for the physiological case
and for a case where twisting was removed . The top row represents the physiological case and
the bottom row represents dataset without torsionat three time instants. In the physiological
case, a twist rotates the position of material points A,B,C and D. In the case without ventricular
twist, however, those material points are only subject to a normal displacement with respect
to the surface. In both cases, the surface is similarly located if one disregards the actual position
of the material points.
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In Section 5.1, the generation of the two set of LV wall dynamics is detailed and a quantitative
analysis of the differences between the two sets is provided in Section 5.1.1. In Section 5.1.2, the
torsional motion in the two datasets is quantified. Finally, in Section 5.2, the hemodynamics
resulting from those two datasets is compared for both a healthy heart (Section 5.2.1) and a
pathological heart including MR (Section 5.2.2).

5.1 Datasets generation and analysis

The initial dataset provided by the electro-mechanical simulation consisted of a sequence of 800
surface meshes depicting the position of the endocardium during a cardiac cycle of 0.8 s at a
frequency of 1 kHz. In those meshes, each individual vertex is a material point which can be
tracked during the full cardiac cycle. As previously described, the model used to generate this
dataset included fiber orientation and, as such, includes twisting of the ventricular surface.

Generation of the Reference dataset: The sequence was downsampled to 25 frames per
cardiac cycles to mimic the loss of temporal information caused by RT3DE image acquisition:
the chosen frame-rate is similar to the data described in Section 4.2 and other similar work
which use RT3DE image sequences as the data source [113]. This subsampled version of the
initial dataset represented by the set of ventricular surfaces (Ck) is referred to as the “reference]”
case in the rest of this chapter.

Generation of the Torsionless dataset: Using the reference dataset, deformable registra-
tion technique is used to remove the torsional displacement of the ventricular surface. More
specifically, the software Deformetrica [140] is used. The description of the torsion removal is
explained as follows:

If one describes a mesh by its vertices (vp)p=1,··· ,d, one can compute the centers (cp)p=1,··· ,d and
normals (np)p=1,··· ,d of the mesh edges. Given two meshesM and N , the distance between the
two meshes minimized by Deformetrica is given by:

d(M,N ) =
∑

p

∑

q

KW (cMp , cNq )
((nMp )TnNq )2

∥∥nMp
∥∥∥∥nNq

∥∥ ,

where KW is a gaussian kernel of width σW .

The objective function of the registration algorithm is therefore driven by the distance between
edge centers and their respective normal alignment. As there is little to no specific geometrical
features on the ventricular surface giving away that ventricular torsion occurs (except at the
extreme apex), using this registration algorithm enforces the overlap of the ventricular surfaces
but cannot enforce tangential motion. As a result, a torsionless version (Tk) can be produced by
propagating the LV wall displacement through iterative registration of the surfaces as described
by the following recurrence definition:
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Recurrence definition of (Tk)

Set T1 = C1. Then, iteratively ∀ k ≥ 2:
1. Compute Φk using Tk−1 as the source and Ck as the target of the deformable regis-

tration problem
2. Define Tk = Φk ◦ Tk−1

Remark: In this definition, the reference frame C1 was chosen but any frame of the reference
case can be used as a reference frame. In our experience, it was better to choose the end systolic
time as reference since it allowed to obtain lower geometrical differences with respect to the
reference case.

The produced set of ventricular surfaces (Tk) is referred to as the “torsionless” case in the rest
of this chapter.

Final datasets preparation: In order to fit the time-step required by the numerical simula-
tions, the temporal interpolation strategy described in Section 4.1.2 is applied on both (Ck) and
(Tk) to produce the resulting LV wall boundary condition for the numerical simulations.

5.1.1 Analysis of the geometrical differences

Using the symmetric Haussdorf distance defined in Section 4.2.2.1, the distance between the
meshes from the reference case and torsionless case is computed at all time step (Figure 5.2).
The global Haussdorf distance averages 0.44 mm on the entire cardiac cycle with a minimum of
0 mm for the reference frame. The median distance is 0.50 mm.
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Figure 5.2 – Global Haussdorf distance between the reference and torsionless case. The distance
averages 0.44 mm over the cardiac cycles. It is relatively constant except around the reference
frame where the distance between the two surfaces drop sharply.

The same measurement was repeated on the different regions of the 17-segment model proposed
by the American Heart Association (AHA) [145]. As depicted by the standard deviation com-
puted across the different AHA regions, a non-negligible variability between those regions is
observed (See Figure 5.3), especially during the period where the LV undergoes large geometri-
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cal changes, as depicted by the peaks occurring during the intervals t/T = [0.2,0.3] (beginning
of the systole) and t/T = [0.5,0.6] (beginning of the diastole). Nevertheless, even accounting
for that variability, the distance between the meshes of the reference case and torsionless case is
relatively small compared to the RT3DE spatial resolution.
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Figure 5.3 – Standard deviation of the Haussdorf distances across AHA regions. Two peaks are
observed at t/T ≈ 0.23 and t/T ≈ 0.57.

The major difference, qualitatively, between the surfaces is found in the apical region. Figure 5.4
depicts the end-systolic and end-diastolic LV surfaces in both torsionless and reference case, side
by side. One can observe that a small recess is visible in the apex of the ventricle in end-
systole (Figure 5.4a). As depicted on Figure 5.4b, even though this recess disappears in the
reference case, driven by the actual ventricular physiology, one can still see a remnant of this
surface feature in the torsionless case. This can be explained by the choice of kernel size for
the registration algorithm: choosing a smaller kernel size would allow to get rid of this surface
artifact but would increase computational time. Aside from this specific location, the rest of the
ventricle surface was smooth and therefore no notable differences were found.

(a) (b)

Figure 5.4 – Ventricular surface of the torsionless (left) and reference (right) cases at end-systole
(a) and end diastole (b), as seen from the apex. The remnant recess is highlighted by the red
circle.

Due to these small surface differences, the resulting ventricular volumes differ. On Figure 5.5,
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both the ventricular volume curves of the reference and torsionless case are depicted. Addition-
ally, the volume difference, in percentage, is reported. Even though a small difference exists
between the two volume curves, the torsionless volume difference with respect to the reference
case is bounded between −0.67 % and 0.32 % with an average difference of −0.32 %.
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Figure 5.5 – Ventricular volume curves of the reference/torsionless cases and ventricular volume
difference between reference and torsionless cases.

5.1.2 Quantification of the torsion removal

Ventricular torsion, in the literature, is defined as the difference between apical and basal ro-
tation. This measurement is sometimes normalized by the end-diastolic longitudinal distance
between the apex and the base [115, 6, 122, 124]. This definition of the LV torsion suffers from
several important flaws. First, the precise location of the apical and basal slices considered are
not standardized, and previous reports have shown that the amount of LV torsion is highly
dependent on the measurements site [122]. A second difficulty lies in the fact that contractions
of the subendocardium and subepicardium produce rotation in opposite directions, due to the
difference in their respective fiber orientations [6]. Finally, the LV is not perfectly symmetric
nor is its motion. In a given longitudinal slice of the ventricle, two regions might not rotate
by the same amount [122]. For those reasons, a methodology aimed at providing quantitative
descriptor of the LV torsion is now described.

By defining:

• Mt as the time-evolving 2-manifold embedded in R3 (i.e. the surface of the ventricle during
the cardiac cycle),

• l0 as the longitudinal unit vector directed from the apex of the ventricle to the base of the
ventricle,

• N :Mt × R+ → R3 as the vector field of the exterior normals of the manifoldMt,
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one can define the three following vector fields:

L : Mt × R+ → R3 (5.1)

(x, t) 7→ l0
‖l0‖

(5.2)

R : Mt × R+ → R3 (5.3)

(x,t) 7→ r(x,t)

‖r(x,t)‖ with r(x,t) = N(x,t)− l0 · (N (x,t) · l0) (5.4)

T : Mt × R+ → R3 (5.5)

(x,t) 7→ t(x,t)

‖t(x,t)‖ with t(x,t) = L(x,t)×R(x,t) (5.6)

Combining those three vector fields, B(x,t) = {L(x,t), R(x,t),T (x,t)}, a local (in time and in
space) orthogonal basis is obtained. Note that, at each point of the manifold, R is representing
the radial direction, L is representing the longitudinal direction, and T is representing the
tangential direction. Figure 5.6a depicts the basis B at some randomly selected vertices of the
ventricular surface and Figure 5.6b represents the vector field T on the LV vertices from the
apex to the base.

(a) (b)

Figure 5.6 – (a) subset of the basis B (b) T vector field.



5.1. Datasets generation and analysis 107

Given a material point P of the ventricular surface, one can use its initial position xP0 ∈M0 as
well as its velocity vP(t) : R+ → R3 to define its position on the ventricular surface at a time τ :

ΓP(τ) = xP0 +

∫ τ

0
vP(t)dt (5.7)

Under a simple reparameterization of time, ΓP represents the path of the particle P. Finally,
the line integral of the tangential vector field T along the path ΓP can be computed:

IT ,ΓP (τ) =

∫ τ

t=0
T (ΓP(t),t) · vP(t)dt (5.8)

This line integral can be interpreted physically. As l0 was defined as the unit vector directed
from the apex to the base and R to be a unit vector directed outward, the tangential field is
oriented clockwise, looking from the apex to the base, as depicted on Figure 5.6b. Therefore, the
line integral IT ,ΓP represents the signed clockwise displacement of the material point P along
the tangential direction defined by T .

IT ,ΓP was computed on all vertices of the reference and torsionless case (Figure 5.7). As it
can be seen on Figure 5.7a, in the reference case, the vertices of the apex and the vertices of
the base rotate in an opposite direction during systole (t/T = 0.2). This phenomenon was
already reported in literature [116, 146]. Visual comparison reveals a much smaller tangential
displacement of the vertices of the torsionless case (Figure 5.7b) compared to the reference case.

(a) (b)

Figure 5.7 – Total tangential displacement of the (a) Reference and (b)Torsionless case ver-
tices at the beginning of the systolic phase (t/T = 0.2). In the reference case, one can observe a
strong tangential displacement at the apex and at the base whereas this tangential displacement
is much lower in the torsionless case. The tangential displacement is expressed in meters.
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Denoting by V the set of all vertices of the ventricular surface from apex to base and by |V| the
cardinality of V, the average tangential displacement

S1(t) =
1

|V|
∑

P∈V
IT ,ΓP (t), (5.9)

and average absolute tangential displacement

S2(t) =
1

|V|
∑

P∈V
|IT ,ΓP (t)|, (5.10)

are computed in order to first provide global quantities.
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Figure 5.8 – Global quantitative assessment of the tangential displacement. On the left, the
vertices of the ventricle are represented as a point cloud. The S1 and S2 measurement was
applied on all the vertices colored in red. Those measurements are expressed in centimeters.

While the average tangential displacement S1 provides some information about the main direc-
tion of the ventricular torsion, the average absolute tangential displacement S2 informs about
the amplitude of the tangential displacement of the vertices irrespective of whether they move in
a clockwise or a counterclockwise direction. The evolution of those two quantities with respect
to time is represented on Figure 5.8. On the reference case, it can be seen that the tangential
displacement is mainly oriented clockwise, as depicted by the positive value of S1. Moreover, the
majority of the tangential displacement appears to happen during the systole, depicted by the
peaks of both S1 and S2 at t/T ≈ 0.25. As revealed by the quantity S1 and S2 computed in the
torsionless case, the majority of the tangential displacement has been removed, as depicted by
the absence of the aforementioned peak. A small residual tangential displacement is nevertheless
still present on the torsionless case.

The ventricle is decomposed into layers of equal width across the longitudinal direction in order
to provide a more local quantitative analysis, as depicted on Figure 5.9 where each layers was
color coded.
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Figure 5.9 – Point cloud of the LV mesh vertices colored with respect to their layer group.

A local average tangential displacement is then computed on each layer by considering only the
set Vi of vertices belonging to the layer i:

S1,i(t) =
1

|Vi|
∑

P∈Vi

IT ,ΓP (t) (5.11)

The Figure 5.10 depicts the evolution of the average tangential displacement with respect to time
of four of the seven layers distributed across the longitudinal direction. While the original
tangential displacement of the reference case is varying greatly across layers, as depicted by
the differences between the blue curves, it can be seen that the reduction of the tangential
displacement is similar on all layers, as depicted by the nearly flat red curve. As a side note,
one can remark that, in the reference case, the apical and basal layers are indeed rotating in
opposite direction as reported in the literature [115, 6, 122, 124].
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Figure 5.10 – Layerwise average tangential displacement. The black ring corresponds to the
layer on which the quantity is calculated.
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5.2 Numerical experiments

The intent of this section is to illustrate and discuss the impact of the LV torsion on the hemody-
namics. To this purpose, the two datasets generated in Section 5.1 are used as boundary condi-
tions in numerical simulations of an healthy case. Additionally, as one of the deeper motivations
is to use ultrasound echocardiography as boundary condition of patient-specific simulations with
MR, a synthetic MR is introduced to produce a pathological case. Differences between the re-
sulting hemodynamics, both in the healthy and the pathological situation, are evaluated. The
mathematical model described in Section 2.2.4, supplemented by the parameters described in
Table 2.1, is used to model the hemodynamics of both numerical experiments of this chapter.

5.2.1 Healthy case

The ventricular surface displacements dn, defined on Γn = ∂Ωn
s,v is provided directly by the two

datasets generated in Section 5.1. The reference and torsionless simulations are carried out over
a full cardiac cycle, lasting 0.8 s.

The velocity fields for both flows, at ten different time period of the cardiac cycles can be found
in Appendix D. As an example, comparison of the flow field during systole (Figure 5.11) and
during diastole (Figure 5.12) is presented here.

Figure 5.11 – Comparison between reference and torsionless case at t/T ≈ 0.28 (systole).

Comparing qualitatively the two velocity fields, the removal of the twisting does not seem to
have a strong influence on the hemodynamics. In systole, the aortic outflow look similar in both
cases both in term of velocity field structure and velocity magnitude.



5.2. Numerical experiments 111

Figure 5.12 – Comparison between reference and torsionless case at t/T ≈ 0.69 (diastole).

Similarly, in diastole, the location of the ventricular vortex due to mitral inflow is similar and the
velocity magnitude is comparable. A similar conclusion can be done for all other time instants
depicted in Appendix D even though small differences in the flow structure are visible when the
average ventricular velocity magnitude reduces, for example between the E and A wave.

The total kinetic energy for a fluid with velocity v and density ρ) of the left ventricle was
computed by:

KE =
1

2

∫

Ω
ρ ‖v‖22 dΩ (5.12)

to assess the global energetic difference due to the removal of the twisting.
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Figure 5.13 – Total ventricular blood kinetic energy for the healthy case.

Figure 5.13 plots the evolution of the total kinetic energy with respect to time for both the
reference and torsionless cases. A small difference can be observed between the two curves:
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during the peak systole (t/T = 0.26), the kinetic energy of the reference case was recorded at
13.11 mJ compared to 12.37 mJ for the torsionless case, a reduction of 5.6 %. During the peak
diastole (t/T = 0.69), the kinetic energy was recorded at 15.43 mJ for the reference case versus
15.16 mJ for the torsionless case, a reduction of 1.75 %.

5.2.2 Synthetic pathological case

A simple synthetic regurgitation was introduced in the simulation by marking the center of the
mitral valve with a ball B of radius 0.4 cm leading to an regurgitation area of 0.5 cm2. This
configuration corresponds to a severe Type 1 MR characterized by a central MR jet. Similarly
to the healthy case, the ventricular surface displacements dn, defined on Γn = ∂Ωn

s,v is provided
directly by the two datasets generated in Section 5.1. The reference and torsionless simulations
are carried out over a full cardiac cycle, lasting 0.80 s.
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Figure 5.14 – Total ventricular blood kinetic energy for the pathological (MR) case.

Figure 5.14 plots the evolution of the total kinetic energy with respect to time for the reference
and torsionless case in this pathological configuration. Modest differences between the two cases
are observed: during the peak systole (t/T = 0.26), the kinetic energy of the reference case was
recorded at 7.7 mJ versus 7.35 mJ for the torsionless case, a reduction of 4.55 %. During the
peak diastole (t/T = 0.69), the kinetic energy was recorded at 15.71 mJ for the reference case
versus 15.38 mJ for the torsionless case, a reduction of 2.1 %.

Remark: The systolic KE was reduced by nearly a factor of two in the pathological case
compared to the healthy case. Note that the reported kinetic energy only takes into account the
kinetic energy in the LV and therefore doesn’t take into account all the energy of the blood jet
in the atrium.

As assessing the MR severity, using the PISA method, relies on the surface area of the isovelocity
levels, the difference between both cases with respect to to this quantity is assessed. Compari-
son of the isovelocity surface areas for aliasing velocities ranging from 45 cm/s up to 200 cm/s
revealed very little difference, as depicted on Figure 5.15a where the area is plotted with respect
to aliasing velocity for both cases. A very high correlation between the isovelocity surface areas
for the reference and torsionless case is shown on Figure 5.15b. This is further confirmed by the
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parameters obtained by linear regression (f(x) = 1.02x− 0.05, r2 = 0.9998).
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Figure 5.15 – (a) Isovelocity surface area with respect to to different aliasing velocities and (b)
correlation between reference isovelocity surfaces and torsionless isovolocity surfaces.

Figure 5.16 depict the regurgitant flow rate of both the reference case and torsionless case with
respect to time. Integration over time of this flow rate yields a regurgitant volume of 37.20 mL
for the reference case versus a regurgitant volume of 36.99 mL for the torsionless case, a reduction
of 0.56 %.
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Figure 5.16 – Comparison of the regurgitant flow rate in the reference and torsionless cases.

5.3 Conclusion, discussion and perspectives

In this chapter, the impact of the endocardium twisting on the intracardiac hemodynamics has
been evaluated.

In Section 5.1, two ventricular surface displacements were generated. Using an electro-
mechanical simulation, which incorporated ventricular twist, a reference case was produced.
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A second dataset was generated using deformable registration technique to purposely remove
the ventricular twist.

In Section 5.1.1, analysis of both global and local differences between the two datasets, at all
time steps, revealed that the geometrical differences were small compared to the RT3DE spatial
resolution. Qualitative inspection of the ventricular surface revealed that a geometrical artifact
of the registration remained visible at the apical region of the ventricular surface. Nevertheless,
it was shown that the variation of volume between the two cases is negligible.

A framework was presented in Section 5.1.2 to quantify the tangential displacement of vertices
on the ventricular surface and this framework was used to quantify the removal of the torsion.
Tangential displacement of the vertices of the reference and torsionless cases was computed. The
tangential displacement of the reference case showed that the base and apex rotated in opposite
direction, a reported physiological phenomenon [115, 6, 122, 124]. Quantitative comparison
between the two dynamics revealed that the ventricular torsion was strongly reduced both on a
global scale and on sub layers defined along the longitudinal direction of the ventricle.

Two sets of ventricular surface dynamics were therefore produced with very similar surface
location. The tangential displacement of the vertices was, however, nearly inexistent in the
torsionless case. For this reason, the two sets could confidently be used as a way to evaluate the
influence of ventricular torsion on the intracardiac hemodynamics.

To achieve this objective, the reference and torsionless datasets were used as boundary conditions
of numerical simulations of the intracardiac hemodynamics in both a healthy and a pathological
situation (Section 5.2). In the healthy situation (Section 5.2.1), the hemodynamics produced
by the torsionless boundary conditions was very similar to the one produced by the reference
case. Analysis of the kinetic energy confirmed that the differences between the two cases was
indeed very small. Similar conclusions could be reached on a pathological case (Section 5.2.2)
including a simple Type 1 mitral regurgitation. Additional analysis was performed on some
MR quantities of interest such as isovelocity surface area and RV. The area of the isovelocity
surfaces were nearly equal for a high range of aliasing velocity and the regurgitant volume
difference between the reference and torsionless case was also very small.

The results obtained in this chapter indicate that absence of ventricular twisting does not impact
significantly the blood flow neither in healthy nor in pathological cases. This also indicates that
there might not be any need to consider ventricular twisting when performing CFD inside smooth
ventricular geometries. This experiment is a novel result which confirms preliminary findings on
idealized ventricular geometries [20] and provides an interesting insight into the use of US data
to personalize models.

A strong limitation of the analysis is related to the fact that the reported results are only valid
in the context of a smooth LV cavity. However, it is already known that including those internal
structures modify the intracardiac hemodynamics [147, 79, 148]. It is however not clear if the
local changes in the hemodynamics resulting from the presence of those structure have a strong
influence on the quantities related to the MR, for example. As such, a natural extension of
the analysis would be to evaluate the impact of the twist in the context of a non-smooth LV
geometry. Such experiment is nevertheless not easy to set up, as one would need to prevent
alteration of the structural integrity of the internal features during the twisting removal step.



Chapter 6
Simplified models for cardiac blood

flow estimation

In this chapter, we present a method to reconstruct the intracardiac blood velocity based on
Color-Doppler images. The presented approach mainly relies on the method proposed by Assi
et al. [134] but further insight is provided by:

• Evaluating the sensitivity of the blood flow reconstruction with respect to the subsambling
of the data provided by the synthetic Color-Doppler images;

• Investigating how this well method can reconstruct blood flow in pathological cases which
include mitral regurgitation. We try to quantify the benefits of this method with respect
to MR severity quantification;

• Extending the 2D method proposed by Assi et al. [134] to the 3D case.

In Section 6.1, some elements of calculus of variations are recalled: several functionals of different
complexities and their minimization are considered along numerical examples. In Section 6.2,
an optimization problem, similar to the one presented by Assi et al. [134], is introduced to
reconstruct 2D fluid velocity fields. Several numerical examples are presented to evaluate the
algorithm, its sensitivity to partial data acquisition, and its ability to reconstruct the blood
velocity fields. As 3D US probes are increasingly available in a clinical environment, the method
is finally generalized to 3D velocity fields reconstruction in Section 6.3 and evaluated on two
different numerical examples.

In this chapter, some choices had to be made to satisfy industrial constraints. In particular, the
discretization method chosen (finite difference) was imposed.

6.1 Elements of calculus of variations: Theory and examples

In this section, some theoretical background related to functional optimization is recalled. In
Section 6.1.1, we present the simplest case: a functional of one function in one variable is
considered. In Section 6.1.2 and 6.1.3, extension to more complicated functionals, respectively
of one function of n variables and m functions of n variables, is presented.

Presenting these three cases allow to slowly present the building blocks required to solve the
optimization problem of Section 6.2 and Section 6.3. The first case aims to establish the link
between the stationary point of a functional and the solution of the Euler-Lagrange (E-L) equa-
tion. The second case allows to introduce how partial derivatives become involved in the E-L
equations. In the provided numerical example, some weighing coefficients are also added in the
functional in order to depict the influence of such coefficient on the solution of the E-L equation.
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Finally, in the third case, we show how minimizing a functional of several functions result in a
system of multiple E-L equations. The numerical example allows to illustrate one way to deal
with the discretization of such system.

6.1.1 Functional optimization using the Euler-Lagrange equation

We first consider the optimization problem consisting of finding the stationary points of a func-
tional in a very simple case involving a single function of one variable.

Definition

Let u ∈ C2 be a function defined as:

u(x) :[a,b]→R
x →u(x)

with boundary conditions u(a) = A and u(b) = B.
We also define F (x,u(x), ddxu(x)) : [a,b]× R2 → R ∈ C1 and consider the functional J [u]:

J [u] =

∫ b

a
F (x,u(x),u′(x)dx (6.1)

Proposition 1: The stationary points of the functional J [u] satisfy the E-L equation

dF

du
− d

dx

dF

du′
= 0 in [a,b]. (6.2)

For the sake of completeness, we include the proof of Proposition 1 in Appendix E.1.

Numerical example

A function ud is given on [a,b]→ [0,1] as depicted on Figure 6.1.
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Figure 6.1 – Function ud(x) : [a,b]→ [0,1] involving sharp variations
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We consider the following problem (M1):

Problem (M1)

Given ud : [a,b] ⊆ R→ R, find u(x) : [a,b] ⊆ R→ R which minimizies:

J [u] =

∫ b

a

[
1

2
(u− ud)2 +

1

2

(
du

dx

)2
]
dx (6.3)

The following boundary conditions u(a) = ud(a) et u(b) = ud(b) are given.

This minimization problem intuitively aims to obtain a smooth function u which is close to the
given data ud, to reduce the sharp variations, for example.

The E-L equation associated to problem (M1) can be written:

dF

du
− d

dx

dF

du′
= 0

≡ (u− ud)−
d

dx

(
du

dx

)
= 0

≡u− d2u

dx2
= ud

As J [u] is convex, problem (M1) is equivalent to problem (M1’):

Problème (M1’)

Given ud : [a,b] ⊆ R→ R, find u(x) : [a,b] ⊆ R→ R such that:

u− d2u

dx2
= ud in [a,b] (6.4)

u(a) = ud(a) (6.5)
u(b) = ud(b) (6.6)

Problem (M1’) is discretized using the finite difference method. The second deriva-
tive of f is approximated using the second order central finite difference approximation
∂2
h [f ] (x) = f(x+h)−2f(x)+f(x−h)

h2
. We define [f ] as the n × 1 vector whose entries consists of

the function f(x) uniformly sampled in [a,b] with a discretization step h and Dxx as the n× n
tridiagonal matrix discretizing the finite difference operator ∂2

h [f ] (x):

Dxx =
1

h2




−2 1 0

1
. . . . . .
. . . . . . 1

0 1 −2



,
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the discretized version of (6.4) is written as a linear system Ax = b with:

A = 1−Dxx

x = [u]

b = [ud]

The boundary conditions (6.5)-(6.6) are incorporated in the system by replacing the appropri-
ate entries. By solving the aforementioned linear system, one obtains the solution depicted
in Figure 6.2. As intuited in the beginning of this numerical example, one can observe that
the function u(x) is indeed a copy of the functon ud(x) where the sharp variations have been
smoothed.
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Figure 6.2 – Result of the minimization of J [u] using ud as the data attachment term.

6.1.2 Generalization for functionals involving a function of several variables

The derivation of Section 6.1.1 is now extended in the case of a function of several variable to
highlight how the E-L equation is modified.

Definition

Let u(x1,...,xn) ∈ C2 be function defined as:

u(x1,...,xn) :Ω ⊆ Rn →R
(x1,...,xn)→u(x1,...,xn)

for which a boundary condition u|∂Ω = ud is given.
We also define F (x1,...,xn,u,

∂u
∂x1

,..., ∂u∂xn ) : Ω×Rn+1 → R ∈ C1 and consider the functional
J [u]:

J [u] =

∫

Ω
F (x1,...,xn,u,

∂u

∂x1
,...,

∂u

∂xn
)dΩ (6.7)
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Proposition 2: The stationary points of the functional J [u] satisfy the E-L equation

∂F

∂u
−
∑

i

∂

∂xi

∂F

∂uxi
= 0 in Ω. (6.8)

For the sake of completeness, we include the proof of Proposition 2 in Appendix E.2.

Numerical example

A function ud(x,y) : Ω ⊆ R2 → R, 2D grayscale synthetic phantom of a head, is given as depicted
on Figure 6.3:

Figure 6.3 – 2D grayscale synthetic phantom of a head where the large ellipse represents the
brain while the smaller internal ellipses represent bran features.

We consider the problem (M2), in which we consider a functional involving one function of two
variables:

Problem (M2)

Given ud(x,y), λ1 ∈ R∗+ and λ2 ∈ R∗+, find u(x,y) : Ω ⊆ R2 → R which minimizes:

J [u] =

∫

Ω

[
λ1

1

2
(u− ud)2 + λ2

1

2
‖∇u‖22

]
dΩ (6.9)

The boundary condition u|∂Ω = ud|∂Ω is given.

Similarly to problem (M1), this minimization problem aims to obtain a smooth function u(x,y)
close, in a least square sense, to the given data ud(x,y). This minimization problem can be
used to smooth a function ud(x,y). Weights λ1 and λ2 have been introduced, compared to the
problem (M1) to give more importance to either the smoothing or to the data attachment term.
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The E-L equation for problem (M2) can be written as:

∂F

∂u
− ∂

∂x

∂F

∂ux
− ∂

∂y

∂F

∂uy
=0

≡λ1(u− ud)−λ2
∂

∂x

(
∂u

∂x

)
−λ2

∂

∂y

(
∂u

∂y

)
=0

≡λ1u −λ2
∂2u

∂x2
−λ2

∂2u

∂y2
=λ1ud

As J [u] is convex, problem (M2) is equivalent to problem (M2’):

Problème (M2’)

Given ud(x,y), λ1 ∈ R∗+ and λ2 ∈ R∗+, find u(x,y) : Ω ⊆ R2 → R such that:

λ1u− λ2
∂2u

∂x2
− λ2

∂2u

∂y2
= λ1ud in Ω (6.10)

u|∂Ω = ud|∂Ω (6.11)

Problem (M2’) is discretized using the finite difference method. We define [f ] as them×n matrix
whose entries consists of the function f(x,y) uniformly sampled in each variable x and y with a
discretization step of respectively h and k. We define by [vec(f)] the mn× 1 vector resulting of
the vectorization of the matrix [f ]. The first order partial derivatives are approximated using first
order central differences ∂x,h [f ] (x,y) = f(x+h,y)−f(x−h,y)

2h and ∂y,k [f ] (x,y) = f(x,y+k)−f(x,y−k)
2k .

Those derivative approximations are discretized as mn×mn matrices, respectively denoted Dx

and Dy. The second order partial differential operator are defined as:

Dxx = DxDx

Dyy = DyDy

(6.10) is written as the linear system Ax = b with:

A = λ11− λ2(Dxx+Dyy)

x = vec([u])

b = λ1 · vec([ud])

The boundary condition (6.11) is then incorporated in the linear system by replacing the ap-
propriate entries. Solving the aforementioned system, the function u obtained is depicted on
Figure 6.4. The smoothing effect appears clearly while the main features of ud are still visible.
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(a) (b)

Figure 6.4 – Comparison between a) the original data attachment term ud and b) the recovered
function u using λ1 = 1 and λ2 = 15.

6.1.3 Generalization for functionals involving multiple functions of several
variables

The derivations of sections 6.1.1 and 6.1.2 is extended to the case of minimizing a functional of
m functions of n variables.

Definition

Let uk ∀k ∈ [1,m] ∈ C2 be functions defined as:

uk(x1,...,xn) :Ω ⊆ Rn →R
(x1,...,xn)→uk(x1,...,xn)

for which boundary conditions uk|∂Ω = ud,k are given.
We also define the function F (x1,...,xn,u1,..,um,

∂u1
∂x1

,..., ∂u1∂xn
, ...,∂um∂x1

,...,∂um∂xn
) : Ω ×

Rm∗(n+1) → R ∈ C1 and consider the functional J [u1,...,um] :

J [u1,...,um] =

∫

Ω
F (x1,...,xn,u1,..,um,

∂u1

∂x1
,...,

∂u1

∂xn
, ...,

∂um
∂x1

,...,
∂um
∂xn

)dΩ (6.12)

Proposition 3: The stationary points of the functional J [u] satisfy the system of E-L equations

∂F

∂uk
−
∑

i

∂

∂xi

∂F

∂uk,xi
= 0 in Ω ∀k ∈ [1,m]. (6.13)

By adding a small perturbation to each functions uk while keeping the other fixed, the proof
presented in Appendix E.2 can be used to derive each equation of the system 6.13.
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Numerical example

The image Lena (Figure 6.5) is used as the data attachment term. The red, green and blue
channel define respectively u1,d : Ω ⊆ R2 → R, u2,d : Ω ⊆ R2 → R and u3,d : Ω ⊆ R2 → R.

Figure 6.5 – Lena, a traditional image used in the image processing community

We pose the problem (M3), in which we consider a functional involving three functions of two
variables:

Problem (M3)

Given functions u1,d, u2,d, u3,d, λ1 ∈ R∗+ and λ2 ∈ R∗+, find the functions u{1,2,3}(x,y) :
Ω ⊆ R2 → R which minimize:

J [u1,u2,u3] =

∫

Ω

[
3∑

k=1

λ1
1

2
(uk − uk,d)2 + λ2

1

2
‖∇uk‖22

]
dΩ. (6.14)

The boundary condition u{1,2,3}|∂Ω = u{1,2,3},d|∂Ω is prescribed.

This minimization problem aims to obtain smooth functions u{1,2,3}(x,y) close, in a least square
sense, to the given data u{1,2,3},d(x,y). This minimization problem can be used to smooth a
function ud(x,y). Similarly to problem (M2), weights λ1 and λ2 can give more importance to
either the smoothing or to the data attachment term.

By writing the system of E-L equations associated to J [u1,u2,u3] and noticing that this func-
tional is convex, the problem (M3) is equivalent to:
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Problème (M3’)

Given functions u1,d, u2,d, u3,d, λ1 ∈ R∗+ and λ2 ∈ R∗+, find the functions u{1,2,3}(x,y) :
Ω ⊆ R2 → R such that:

λ1u1 − λ2
∂2u1

∂x2
− λ2

∂2u1

∂y2
= λ1u1,d in Ω (6.15)

λ1u2 − λ2
∂2u2

∂x2
− λ2

∂2u2

∂y2
= λ1u2,d in Ω (6.16)

λ1u3 − λ2
∂2u3

∂x2
− λ2

∂2u3

∂y2
= λ1u3,d in Ω (6.17)

uk|∂Ω = uk,d|∂Ω ∀k ∈ [1,3] (6.18)

Using the finite difference method and the finite differential operators described in Section 6.1.2,
problem (M3’) can be solved by writing (6.15)-(6.17) as the linear system Ax = b with:

A =



λ11− λ2(Dxx+Dyy) 0 0

0 λ11− λ2(Dxx+Dyy) 0
0 0 λ11− λ2(Dxx+Dyy)




x =




vec(u1)
vec(u2)
vec(u3)




b = λ1 ·




vec(u1,d)
vec(u2,d)
vec(u3,d)




The boundary conditions (6.18) are then incorporated in the linear system by replacing the
appropriate entries. Solving the aforementioned system the function u1,u2 and u3 are obtained.
On Figure 6.6, one can compare the initial data attachment with the image resulting of the
minimization process, where the functions u1, u2 and u3 are respectively used as the red, green
and blue channel.

(a) (b) (c)

Figure 6.6 – a) Original data attachment terms u1,d, u2,d and u3,d, represented as a RGB image,
b) u1, u2 and u3 using λ1 = 1 and λ2 = 15 and c) u1, u2 and u3 using λ1 = 1 and λ2 = 100
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6.2 2D Color Doppler flow reconstruction

In this section, we now consider the problem of reconstructing a 2D blood velocity field based
on Color Doppler data. The notation that will be used throughout the section is first exposed.
A functional including an image term and physically based constraint is presented. The as-
sociated system of E-L equations is then computed and then discretized. Several numerical
experiments are used to investigate in more detail the blood flow reconstruction and its sensi-
tivity to partial data acquisition. Moreover a numerical experiment in which the image data
involve a pathological MR is used to investigate if blood flow reconstruction could be beneficial
to MR quantification.

6.2.1 Notations

Let pc denote the position of a 2D ultrasound probe. The probe is oriented to acquire a 2D
image on a plane P that can be decribed by pc and two orthogonal unit vectors v1 and v2. A
third vector v3 = v1×v2. We change the coordinate system to the Cartesian coordinate system
defined as (pc,v1,v2,v3).

Let V be a vector field of the blood velocity inside the heart geometrical domain denoted by Ω:

V :Ω ∈ R3 →R3

(x1, x2, x3)→



u(x1, x2, x3)
v(x1, x2, x3)
w(x1, x2, x3)


 , such that ∇ ·V = 0 in Ω

Remark 1: Note that, even though a non-standard coordinate system is considered, the diver-
gence operator preserved as it is invariant under translation and rotation.

The plane P intersects the domain Ω as ΩP and the vector field V as V′:

V′ :ΩP ∈ R2→R3

(x1, x2) →



u(x1,x2,0)
v(x1,x2,0)
w(x1,x2,0)




The vector field V′ out-of plane component is removed to define the 2D vector field VP:

VP :ΩP ∈ R2→R2

(x1, x2) →→
[
u(x1,x2,0)
v(x1,x2,0)

]

Let vr(x1,x2) be the unit vector defined, at any point (x1,x2) of P as:

vr(x1,x2) =
[x1,x2]T − pc

‖[x1,x2]T − pc‖
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The scalar field Vr, resulting of the projection of the vector field VP on the unit vectors vr is
defined:

Vr :ΩP ∈ R2→R
(x1,x2) →VP(x1,x2) · vr(x1,x2)

Remark 2: The vector field VP can be thought as a perfect 2D blood flow representation
if Color Doppler was able to quantify the blood velocity in the two components defining the
imaging plane.
Remark 3: The scalar field Vr is analogous to the scalar velocity field that would be obtained
using Doppler echography as the unit vectors vr are the unit vectors aligned along the synthetic
US beam directions. For simplicity reason, we choose to not include synthetic aliasing into this
scalar field.
Remark 4: The vector field VP is not divergence-free. Indeed, the component of V orthogonal
with the plane was removed to generate VP. However, as noted in previous studies [149, 134],
a 2D divergence-free assumption can be reasonably assumed in some cases, such as the apical
3-Chamber view.

Error quantification:

In order to quantify the error and differences between the velocity vector fields, it is proposed
to report several quantities.

The quantity E(V1,V2,x1,x2), velocity error between the vector fields V1 and V2 at any point
(x1,x2) of the domain ΩP is defined as:

E(V1,V2,x1,x2) = ‖V1(x1,x2)−V2(x1,x2)‖2 .

Moreover, its normalized version Ê(V1,V2,x1,x2) with respect to V1 is defined as:

Ê(V1,V2,x1,x2) =
‖V1(x1,x2)−V2(x1,x2)‖2

‖V1(x1,x2)‖2
.

The average errors across the entire domain ΩP are computed as:

E(V1,V2) =
1

|ΩP |

∫

ΩP

E(V1,V2),

Ê(V1,V2) =
1

|ΩP |

∫

ΩP

Ê(V1,V2).

6.2.2 Definition of the functional

Given an observed radial flow velocity Vr, it is aimed to reconstruct the vector field VP. We
frame the reconstruction problem as following:
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Problem (R1)

Given an observed radial flow velocity Vr, a boundary data VP|∂ΩP
, and λ1, . . . ,λ4 ∈ R+∗,

find the vector field V?
P : ΩP → R2 which minimizes the functional J [X]:

J [X] =λ1

∫

ΩP

(X · vr − Vr)2 (6.19)

+λ2

∫

ΩP

(∇ ·X)2 (6.20)

+λ3

∫

∂ΩP

‖X−VP‖22 (6.21)

+λ4

∫

ΩP

‖∇X‖22 (6.22)

The minimization of the terms of J [X] can be interpreted as follows:

• (6.19) (associated weight λ1) aims to match the projection of the vector field X on the unit
vectors vr with the observed vector field Vr. This is a data attachment term;

• (6.20) (associated weight λ2) is associated with the minimization of the divergence of the
vector field X. This is a physical constraints to respect the hypothesis of a divergence-free
flow;

• (6.21) (associated weight λ3) corresponds to imposing a boundary condition on the vector
field at the boundaries of the ventricle to ensure well-posedness of the minimization problem
as reported by Assi et al. [134];

• Finally, (6.22) (associated weight λ4) aims to minimize the gradient of the recovered vector
field. The purpose is to obtain a relatively smooth vector field and penalize sharp variations.

The above formulated functional minimization problem imposes several, possibly incompatible
constraints at the same time. The result of the minimization problem is therefore a trade-off
between all those constraints parameterized by the weighting factors λi. This required tradeoff
between the different term also means that the vector field minimizing J [X] will most probably
not be enforcing any of the constraints exactly. A conscious choice therefore has to be made to
properly tune the given parameters, for example to minimize a given error norm.

6.2.3 Minimization using variational calculus

In order to solve the reconstruction problem (R1), i.e. minimize J [X], we start by retrieving the
system of E-L equations associated to J [X]. Lemmas 1-4 are introduced:

Lemma 1: Let G1[X] be defined as

G1[X] =

∫

ΩP

(X · vr − Vr)2,

the stationary points of the functional G1[X] satisfy the following system:
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cos(θ)2X1 + cos(θ) sin(θ)X2 = cos(θ)Vr in ΩP , (6.23)

cos(θ) sin(θ)X1 + sin(θ)2X2 = sin(θ)Vr in ΩP , (6.24)

where θ is the angle between vr and v1.

Lemma 2: Let G2[X] be defined as

G2[X] =

∫

ΩP

(∇ ·X)2,

the stationary points of the functional G2[X] satisfy the following system:

−
(
∂2X1

∂x2
1

+
∂2X2

∂x1∂x2

)
= 0 in ΩP , (6.25)

−
(
∂2X1

∂x1∂x2
+
∂2X2

∂x2
2

)
= 0 in ΩP . (6.26)

Lemma 3: Let G3[X] be defined as

G3[X] =

∫

∂ΩP

‖X−VP‖22,

the stationary points of the functional G3[X] satisfy the following system:

X1 = VP · v1 in ∂ΩP , (6.27)
X2 = VP · v2 in ∂ΩP . (6.28)

Lemma 4: Let G4[X] be defined as

G4[X] =

∫

ΩP

‖∇X‖22,

the stationary points of the functional G4[X] satisfy the following system:

−∂
2X1

∂x1
2 −

∂2X1

∂x2
2 = 0 in ΩP , (6.29)

−∂
2X2

∂x1
2 −

∂2X2

∂x2
2 = 0 in ΩP . (6.30)

The proofs of Lemmas 1-4 are detailed in Appendix E.3.
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Theorem: The stationary points of the functional J [X] satisfy the following system:

λ1

[
cos(θ)2X1 + cos(θ) sin(θ)X2

]

− λ2

[
∂2X1

∂x2
1

+
∂2X2

∂x1∂x2

]

− λ4

[
∂2X1

∂x1
2 +

∂2X1

∂x2
2

]
= λ1 cos(θ)Vr in ΩP (6.31)

λ1

[
cos(θ) sin(θ)X1 + sin(θ)2X2

]

− λ2

[
∂2X1

∂x1∂x2
+
∂2X2

∂x2
2

]

− λ4

[
∂2X2

∂x1
2 +

∂2X2

∂x2
2

]
= λ1 sin(θ)Vr in ΩP (6.32)

λ3X1 = λ3(VP · v1) in ∂ΩP (6.33)
λ3X2 = λ3(VP · v2) in ∂ΩP (6.34)

Proof.
Let J [X] = λ1G1[X] + λ2G2[X] + λ3G3[X] + λ4G4[X].

The system of E-L equations associated to J [X] can be derived using Lemmas 1-4: summing
(6.23)-(6.24) scaled by λ1, (6.25)-(6.26) scaled by λ2, (6.27)-(6.28) scaled by λ3 and (6.29)-(6.30)
scaled by λ4 completes the proof.

Remark 5: The systems of E-L equations of Lemmas 1-4 can be rewritten in a more concise
way. The reason behind this more complicated notation follows from the chosen discretization
method. Indeed, as it was chosen to use the finite difference method to discretize the system,
it is easier to see the correspondence between the system and its discretization form, as will be
shown in the following discretization section. Nevertheless, for the sake of completeness, we feel
the need to point out that:

• (6.23)-(6.24) can be written as: (X · vr) vr = Vrvr in ΩP ;

• (6.25)-(6.26) can be written as: −∇ (∇ ·X) = 0 in ΩP ;

• (6.27)-(6.28) can be written as: X = VP on ∂ΩP ;

• (6.29)-(6.30) can be written as: −∆X = 0 in ΩP .

Discretization

We define [f ] as the m × n matrix whose entries consists of the function f(x1,x2) uniformly
sampled in each variable x1 and x2 with a discretization step of respectively h and k. We define
by [vec(f)] the mn×1 vector resulting of the vectorization of the matrix [f ]. We finally define by
[diag(vec(f))] the mn ×mn matrix resulting of the matrix procedure transforming the column
vector [vec(f)] into the diagonal of a matrix.

Remark 6: By abuse of notation, [diag(vec(f))] will be simplified as [diag(f)]. Moreover,
[sin(x)], respectively [cos(x)], are the m×n matrices consisting of applying the sin, respectively
cos, function to each element of the m× n matrix [x]
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The first order partial derivatives are approximated using first order central differences
∂x1,h [f ] (x1,x2) = f(x1+h,x2)−f(x1−h,x2)

2h and ∂x2,k [f ] (x1,x2) = f(x1,x2+k)−f(x1,x2−k)
2k . Those

derivative approximations are discretized as mn × mn matrices, respectively denoted Dx and
Dy, and the second order partial differential operator are defined as:

Dx1x1 = Dx1Dx1 ,

Dx1x2 = Dx1Dx2 ,

Dx2x1 = Dx2Dx1 ,

Dx2x2 = Dx2Dx2 .

Matrices A1 to A4 of size 2mn× 2mn are defined as follows:

A1 =

[
1ΩP

diag(cos(θ))2
1ΩP

diag(cos(θ)) diag(sin(θ))
1ΩP

diag(cos(θ)) diag(sin(θ)) 1ΩP
diag(sin(θ))2

]

A2 =

[
−1ΩP

Dx1x1 −1ΩP
Dx1x2

−1ΩP
Dx1x2 −1ΩP

Dx2x2

]

A3 =

[
1∂ΩP

0
0 1∂ΩP

]

A4 =

[
−1ΩP

(Dx1x1 +Dx2x2) 0
0 −1ΩP

(Dx1x1 +Dx2x2)

]

We denote by ◦ the Hadamard product, i.e. the operation which takes two matrices of the same
size and produces a third matrix in which elements i,j is the product of the elements i,j of the
original two matrices. Column vectors b1 to b4 of size 2mn× 1 are defined as follows:

b1 =

[
vec(1ΩP

) ◦ vec(cos(θ)) ◦ vec(Vr))
vec(1ΩP

) ◦ vec(sin(θ)) ◦ vec(Vr))

]

b2 =
[
0 0

]T

b3 =

[
vec(1∂ΩP

) ◦ vec(VP · v1)
vec(1∂ΩP

) ◦ vec(VP · v2)

]

b4 =
[
0 0

]T

The full system of E-L equations associated to J [X] can be discretized to produce problem (R1′),
equivalent to problem (R1) excluding discretization errors:

Discretized problem (R1’)

Given an observed radial flow velocity Vr, a boundary data VP|∂ΩP
, and λ1, . . . ,λ4 ∈ R+∗,

find the vector field V?
P : ΩP → R2, solution of the system Ax = b, where A and b are

defined as:

A = λ1A1 + λ2A2 + λ3A3 + λ4A4

b = λ1b1 + λ2b2 + λ3b3 + λ4b4



130

6.2.4 Numerical experiments

In this section, we consider three numerical experiments to assess the algorithm capabilities. In
Experiment I, the reconstruction of a healthy diastolic blood flow is considered. In Experiment II,
the algorithm capabilities in the context of a pathological blood flow including MR is evaluated.
Finally, in Experiment III, the sensitivity of the algorithm with respect to partial data sampling
is assessed.

6.2.4.1 Experiment I: Physiological blood velocity reconstruction

The blood flow resulting of a numerical simulation of a healthy patient (C12_H, described in
Section 4.2), was used as the ground truth for this numerical experiment. It was chosen to
investigate the reconstruction of the E-wave, during diastole, at t/T = 0.75. The synthetic US
probe was placed apically. A rectangular section of a plane similar to the image resulting of
a trans-thoracic apical 3-Chamber view was regularly sampled as depicted in Figure 6.7. Note
that for computational purpose, some computational points are sampled outside of the heart
domain. Numerically, a Dirichlet boundary condition is added to force the velocity to be 0 cm/s.

Figure 6.7 – Probe position and acquisition plane for the numerical expermiment I

The velocity field V resulting from the numerical simulation was interpolated at the sampling
points using gaussian radial basis function to produce the resulting velocity field V′ (Figure 6.8a).
The out-of-plane component was removed producing the 2D vector field VP (Figure 6.8b). Fi-
nally, the field Vr was produced by projecting the vector field VP on the vectors vr (Figure 6.8c)
(i.e. projecting the velocity on the synthetic ultrasound beams).
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(a) V′ velocity magnitude (‖V′‖22)
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(c) Vr velocity magnitude (‖Vr‖22)

Figure 6.8 – Velocity magnitude of (a) real blood velocity, (b) 2D in-plane blood velocity and
(c) the synthetic US acquisition produced by projecting the field VP onto the US beams.

Figure 6.9 depicts the domains ΩP and ∂ΩP .

(a) 1ΩP
(b) 1∂ΩP

Figure 6.9 – Indicator function for the heart domain and the heart boundaries for Experiment I

Solving problem (R1’) allows to find the reconstructed field V?
P given a certain set of parameters

λ1, . . . ,λ4. The average error between the ground truth and the reconstructed field, E(VP,V
?
P),

was used to find the optimal set of parameters λ1, . . . ,λ4 by solving the following optimization
problem using a gradient descent algorithm with adaptive step size:

minE(VP,V
?
P)

λ1,...,λ4

s.t V?
P solution of problem (R1’)

Figure 6.10 depicts the magnitude of the three fields VP, Vr and V?
P.
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P velocity magnitude (‖V?
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Figure 6.10 – Comparison between the magnitude of (a) the original 2D vector field, (b) the
projection of the vector field onto a synthetic ultrasound beam and (c) the reconstructed vector
field.

Qualitatively, it can be noted that, in the synthetic US vector field (Figure 6.10b), the velocity
magnitude was strongly affected by the loss of the component of the velocity orthogonal to the
US beam. This effect is especially visible when considering the intraventricular vortex formed
at the tip of the mitral valve, as depicted on Figure 6.11. In the field Vr (Figure 6.11b) the
velocity vectors are aligned along the US beams and there is no visible clue of the presence of
vortices. On the other hand, looking at the ground truth velocity field VP (Figure 6.11a), as
well as in the reconstructed field (Figure 6.11c), vortices can be observed on both sides of the
mitral inflow by the region of high blood velocities rotating around regions of very low velocity
magnitude.
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(a) VP

(b) Vr (c) V?
P

Figure 6.11 – Magnitude of VP,Vr and V?
P, overlayed with the respective velocity vectors, at

the mitral valve level. On Figure 6.11a, one of the eye of the inflow vortex is highlighted by the
red circle

Figure 6.12a depicts the statistics for the velocity error E(VP,Vrvr) and E(VP,V
?
P), respectively

the velocity error of the synthetic US scalar field projected on the beam direction and the velocity
error after reconstruction of the velocity vector field. Figure 6.12b depicts the same quantities
in their normalized version, i.e. Ê(VP,Vrvr) and Ê(VP,V

?
P).

Median

25%-75%
10%-90%

(a)

Median

25%-75%
10%-90%

(b)

Figure 6.12 – Box plots depicting the statisticts of (a) the velocity error before and after recon-
struction and (b) the normalized velocity error before and after reconstruction.
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The average velocity error decreased from 2.35 cm/s (≈ 54 %) to 1.33 cm/s (≈ 36 %) after
reconstruction and the median velocity error was reduced from 1.5 cm/s (≈ 52 %) to 0.75 cm/s
(≈ 21 %). The first decile (D1) decreased from 0.29 cm/s (≈ 10 %) to 0.1 cm/s (≈ 3 %) and the
ninth decile (D9) decreased from 5.99 cm/s (≈ 98 %) to 3.1 cm/s (≈ 92 %). Finally, the first
quartile (Q1) decreased from 0.77 cm/s (≈ 24 %) to 0.28 cm/s (≈ 8 %) and the third quartile
(Q3) decreased from 2.54 cm/s (≈ 87 %) to 1.67 cm/s (≈ 51 %).

The reconstruction succeeded to recover part of the information that was lost by the synthetic
US acquisition as indicated by the reduction in all the error statistics reported. While the
average error is still high after reconstruction (Ê(VP,V

?
P) ≈ 36 %), it appears that this is

mainly due to the presence of some outliers which were not well reconstructed. Indeed, while
the normalized error distribution pre-reconstruction Ê(VP,Vrvr) is mainly symmetrical with an
average error nearly equal to the median error, the post-reconstruction distribution Ê(VP,V

?
P)

is highly skewed towards the lower errors as indicated by the shift of the median value compared
to the mean value and by the big Q3-D9 range compared to the short D1-Q1 range.

6.2.4.2 Experiment II: Pathological blood flow reconstruction

The blood flow resulting of the simulation of a synthetic MR (C11_T1, described in Section 4.2)
was used as the input data of this numerical experiment. Similarly to Experiment I, the synthetic
US probe was placed apically and a trans-thoracic apical 3-chamber view acquisition plane was
regularly sampled. In this case, a time corresponding to the systole was chosen (t/T = 0.125).
Fields V′,VP and Vr are depicted on Figure 6.13. Due to the color scaled imposed by the
regurgitation high velocity, it is difficult to visually assess the differences in the flow velocity
magnitude. Nevertheless, some inconsistencies are visible qualitatively between the original field
VP and the synthetic ultrasound Vr. This inconsistency is highligted by the differences between
the isovelocity levels of Figure 6.16a and Figure 6.16b.
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(c) Vr velocity magnitude (‖Vr‖22)

Figure 6.13 – Velocity magnitude of the differents vector fields as they are processed from (a) real
blood velocity to (c) the synthetic US acquisition. The black lines represent the same contour
levels in all figures.

Figure 6.14 depicts the domains ΩP and ∂ΩP used.

(a) ΩP (b) ∂ΩP

Figure 6.14 – Indicator function for the heart domain and the heart boundaries for Experiment
III.

Using the same set of λ1, . . . ,λ4 as in Experiment I, the problem (R1’) was solved. Figure 6.15
depicts a global comparison of the magnitude of the resulting vector field V?

P with respect to the
vector field VP.
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Figure 6.15 – VP velocity magnitude and (b) reconstructed V?
P velocity magnitude (‖V?

P‖22).
The black lines represent the same contour levels in both figures.

Figure 6.16 proposes a comparison of the velocity fields specifically in the flow convergence
region.
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(a) VP, zoom on the flow convergence area
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P, zoom on the flow convergence area

Figure 6.16 – Magnitude of the vector fields VP,Vr and V?
P overlayed with the respective 2D

velocity vectors.

One can observe the similarities between the isovelocity levels of the original field VP and the
reconstructed field V?

P in the flow convergence region. It is however noticeable that the recon-
struction failed to recover properly the velocities in the atrium (in the right part of Figure 6.16).

Figure 6.17a shows the statistics for the velocity error E(VP,Vrvr) and E(VP,V
?
P), respectively

the velocity error of the synthetic US scalar field projected on the beam direction and the velocity
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error after reconstruction of the velocity vector field. Figure 6.17b depicts the same quantities
in their normalized version, i.e. Ê(VP,Vrvr) and Ê(VP,V

?
P).
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10%-90%

(a)

Median
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(b)

Figure 6.17 – Box plots depicting the statisticts of (a) the velocity error before and after recon-
struction and (b) the normalized velocity error before and after reconstruction.

The average velocity error decreased from 12.84 cm/s (≈ 47 %) to 5.51 cm/s (≈ 21 %) after
reconstruction and the median velocity error was reduced from 7.41 cm/s (≈ 46 %) to 0.77 cm/s
(≈ 4 %). The first decile (D1) decreased from 1.06 cm/s (≈ 7 %) to 0.10 cm/s (≈ 0.6 %) and
the ninth decile (D9) decreased from 26.42 cm/s (≈ 92 %) to 17.83 cm/s (≈ 64 %). Finally, the
first quartile (Q1) decreased from 3 cm/s (≈ 19 %) to 0.21 cm/s (≈ 1.4 %) and the third quartile
(Q3) decreased from 14.46 cm/s (≈ 75 %) to 7.19 cm/s (≈ 28 %).

As indicated by the reduction in all the error statistics, the reconstruction allows to recover
part of the lost information. Similarly to Experiment I, while the normalized error distribution
pre-reconstruction Ê(VP,Vrvr) is mainly symmetrical, with an average error nearly equal to the
median error, the post-reconstruction error Ê(VP,V

?
P) is skewed towards the lower errors as

indicated by the shift of the median value compared to the mean value and by the big Q3-D9
range compared to the short D1-Q1 range.

2D regurgitant flow rate was computed automatically for all three vector fields VP,Vr and V?
P.

First, a velocity va, between 20 cm/s and 60 cm/s is chosen. The isovelocity contour Cva related
to this velocity, in the convergence region is considered. Denoting by n the oriented unit normal
to the contour Cva , the 2D blood flow rate across this isovelocity contour can computed as:

QCva =

∫

Cva
v · n. (6.35)

On Figure 6.18, the thick blue line represents the isovelocity contour C20. The thin blue lines
represents the oriented unit normal and the red lines represents the velocity vectors scaled for
visualization purpose. Note that contrary to the PISA hypothesis, velocities are not orthogonal
to the isovelocity level.
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Figure 6.18 – Zoom on the flow convergence area and highlight of the different quantities related
to QCva for va = 20 cm/s. The thin blue lines represents the oriented unit normal and the red
lines represents the velocity vectors scaled for visualization purpose.

The scalar values of the field Vr only represents the component of the blood velocity aligned
along the synthetic US beam. For this reason, computing QCva does not make sense. A technique
similar to the PISA technique is therefore used. A first landmark L1, representing the center
of the hole, was picked as the center of the line joining the tip of the two mitral leaflet. A
landmark L2 is chosen on the contour Cva so that the alignment of the blood velocity and
synthetic ultrasound beam is maximized. Based on the PISA hypothesis, the distance between
L1 and L2 is the radius ra of a hemi-circular isovelocity level across which the blood flows
orthogonally. The 2D regurgitant flow rate is therefore estimated by multiplying the length of
the hemi-circle by the velocity va:

Q2D PISAva
= πrava. (6.36)

Figure 6.19 represents the evolution of the aforementioned quantities for aliasing velocities rang-
ing between 20 and 60 cm/s. It can be observed that the PISA technique (QVr,2D PISAva

) is
slightly overestimating the flow rate: the relative error compared to the ground truth QVP ,Cva
was approximately 22 % across the whole range of aliasing velocities. Using the reconstructed
velocity field V ?

P yielded a flow rate much closer to the ground truth QVP ,Cva : the relative error
compared to the ground truth averaged approximately 3 % across the range of aliasing velocities.
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Figure 6.19 – Evolution of the quantities QVP ,Cva , QV ?
P ,Cva and QVr,2D PISAva

for aliasing velocities
between 20 and 60 cm/s

6.2.4.3 Experiment III: Sensitivity of the reconstruction algorithm to data sub-
sampling

In the two first numerical experiments, the velocity vector field was reconstructed based on a
scalar field Vr known in the entire domain ΩP . This numerical experiment aims to investigate
the sensitivity of the algorithm with respect to partial acquisition of the doppler data.

Instead of assuming that the velocity field Vr is known in the complete domain ΩP , it is instead
assumed that the vector field is only known at some specific positions ΩP,D ⊂ ΩP . Problem
(R1) was therefore slightly modified to produce problem (R2):

Problem (R2)

Given an observed radial flow velocity Vr : ΩP,D ⊂ ΩP ∈ R2 → R2, a boundary data
VP|∂ΩP

, and λ1, . . . ,λ4 ∈ R+∗, find the vector field V?
P : ΩP ∈ R2 → R2 which minimizes

J [X] defined as:

J [X] =λ1

∫

ΩP,D

(X · vr − Vr)2 (6.37)

+λ2

∫

ΩP

(∇ ·X)2 (6.38)

+λ3

∫

∂ΩP

‖X−VP‖22 (6.39)

+λ4

∫

ΩP

‖∇X‖22 (6.40)
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As a result, the matrix A1 and vector b1 were modified as:

A1 =

[
1ΩP,D

diag(cos(θ))2
1ΩP,D

diag(cos(θ)) diag(sin(θ))

1ΩP,D
diag(cos(θ)) diag(sin(θ)) 1ΩP,D

diag(sin(θ))2

]

b1 =

[
vec(1ΩP,D

) ◦ vec(cos(θ)) ◦ vec(Vr))

vec(1ΩP,D
) ◦ vec(sin(θ)) ◦ vec(Vr))

]

The velocity vector field of patient C12_H at t/T = 0.75, in a trans-thoracic apical 3-Chamber
view setting, was used. The samples of the domain ΩP were assigned a probability p ∈ [0,1] of
being part of the subset ΩP,D. The probability p was varied from 0 to 1 by increments of 0.01
and problem (R1′) was solved for each value of p ten different times to account for the variability
of the random sampling. Figure 6.20 depicts examples of the domain ΩD,P for different values
of p.

(a) p = 0.01 (b) p = 0.02 (c) p = 0.05 (d) p = 0.1

(e) p = 0.25 (f) p = 0.50 (g) p = 0.75 (h) p = 1

Figure 6.20 – Domain ΩP,D for different spatial sampling resulting of different values of p.

Figure 6.21 and Figure 6.22 depicts the reconstructed velocity field magnitude for different values
of p. It is interesting to note that even with a very small amount of data, one can reconstruct the
velocity field. With 1% of the data, one can already qualitatively locate the vortex ring as well as
the regions of high velocities. As the percentage of available pixel increases, the reconstruction
appears to get better and better.
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(d) p = 0.1

Figure 6.21 – Reconstructed field V?
P for p = {0.01, 0.02, 0.05, 0.1}
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Figure 6.22 – Reconstructed field V?
P for p = {0.25, 0.50, 0.75, 1}
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Figure 6.23 depicts the evolution of the average velocity error magnitude (E(VP,V
?
P)) with

respect to the sampling probability p. Analysis of this figures confirms that the algorithm is
able to handle sparsity in the input data. Indeed, one can observe a quick decay of the average
error as the sampling probability increase. At p = 0.2 (i.e. with approximately 20 % of the
domain ΩP sampled), the difference with respect to the error Ep=1(VP,V

?
P) is lower than 5%.
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Figure 6.23 – Average reconstruction velocity error for increasing values of the sampling proba-
bility p.

Remark 7: In this numerical experiment, the sensitivity analysis of the algorithm with respect
to partial sampling of the data was considered. Several other issues can alter the algorithm
performances such as aliasing or noise. We propose a specific discussion about those issues in
Section 6.4.

6.3 3D Color Doppler flow reconstruction

In this section, the reconstruction of a 3D velocity fields from Color Doppler image is considered.
Some notations are first detailed and the functional presented in Section 6.2 is extended to the 3D
problem. The associated system of E-L equations is computed and discretized. Some numerical
experiments are then presented to assess the flow reconstruction.

6.3.1 Notations

Let pc denote the position of the ultrasound probe. We consider the probe to be similarly
oriented compared to the previous section. As a result, the probe orientation defines the cartesian
coordinate system (pc,v1,v2,v3).
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Let V be a vector field of the blood velocity inside the heart geometrical domain (denoted Ω):

V :Ω ∈ R3 →R3

(x1, x2, x3)→



u(x1, x2, x3)
v(x1, x2, x3)
w(x1, x2, x3)


 , such that ∇ ·V = 0 in Ω.

The probe acquires data in a 3D domain P . We define ΩP as the intersection between the Ω
and P . Moreover, the vector field V is defined as VP:

VP :ΩP ∈ R3 →R3

(x1, x2, x3)→



u(x1,x2,x3)
v(x1,x2,x3)
w(x1,x2,x3)




Let vr(x1,x2,x3) be the unit vector defined, at any point (x1,x2,x3) of the 3D domain P as:

vr(x1,x2,x3) =
[x1,x2,x3]T − pc

‖[x1,x2,x3]T − pc‖

The scalar field Vr, resulting of the projection of the vector field VP on the unit vectors vr is
defined:

Vr :ΩP ∈ R3 →R
(x1,x2,x3)→VP(x1,x2,x3) · vr(x1,x2,x3)

Remark 8: The vector field VP can be thought as a perfect 3D blood flow representation if
Color Doppler was able to quantify the blood velocity.
Remark 9: Similarly to the previous section, the scalar field Vr is analogous to the scalar
velocity field that would be obtained using Doppler echography as the unit vectors vr are the
unit vectors aligned along the US beam directions. This scalar field does not suffer from aliasing.
Remark 10: Contrary to the previous section, the vector field VP is divergence-free.

Error quantification:

In order to quantify the error and differences between the velocity vector fields, we ropose to
evaluate several quantities.

The quantity E(V1,V2,x1,x2,x3), velocity error between the vector fields V1 and V2 at any
point (x1,x2,x3) of the domain ΩP is defined as:

E(V1,V2,x1,x2,x3) = ‖V1(x1,x2,x3)−V2(x1,x2,x3)‖2 .

Moreover, its normalized version Ê(V1,V2,x1,x2,x3) with respect to V1 is defined as:

Ê(V1,V2,x1,x2,x3) =
‖V1(x1,x2,x3)−V2(x1,x2,x3)‖2

‖V1(x1,x2,x3)‖2
.
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The average errors across the entire domain ΩP are computed as:

E(V1,V2) =
1

|ΩP |

∫

ΩP

E(V1,V2),

Ê(V1,V2) =
1

|ΩP |

∫

ΩP

Ê(V1,V2).

6.3.2 Definition of the functional

Given an observed radial flow velocity Vr, it is aimed to reconstruct the vector field VP. We
frame the reconstruction problem as following:

Problem (R3)

Given an observed radial flow velocity Vr, a boundary data VP|∂ΩP
, and λ1, . . . ,λ4 ∈ R+∗,

find the vector field V?
P : ΩP → R3 which minimizes the functional J [X]:

J [X] =λ1

∫

ΩP

(X · vr − Vr)2 (6.41)

+λ2

∫

ΩP

(∇ ·X)2 (6.42)

+λ3

∫

∂ΩP

‖X−VP‖22 (6.43)

+λ4

∫

ΩP

‖∇X‖22 (6.44)

6.3.3 Minimization using variational calculus

In order to solve the reconstruction problem (R3), i.e. minimize J [X], it is first aimed to find
the associated system of E-L equations. To avoid a cumbersome repetition, the Lemmas 5-8,
extension of the Lemmas Lemmas 1-4 in 3D, can be found in Appendix E.4.
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Theorem: The stationary points of the functional J [X] satisfy the following system:

λ1

[
(vr · v1)2X1 + (vr · v1)(vr · v2)X2 + (vr · v1)(vr · v3)X3

]

− λ2

[
∂2X1

∂x2
1

+
∂2X2

∂x1∂x2
+

∂2X3

∂x1∂x3

]

− λ4

[
∂2X1

∂x1
2 +

∂2X1

∂x2
2 +

∂2X1

∂x3
2

]
= λ1(vr · v1)Vr in ΩP (6.45)

λ1

[
(vr · v2)(vr · v1)X1 + (vr · v2)2X2 + (vr · v2)(vr · v3)X3

]

− λ2

[
∂2X1

∂x1∂x2
+
∂2X2

∂x2
2

+
∂2X3

∂x2∂x3

]

− λ4

[
∂2X2

∂x1
2 +

∂2X2

∂x2
2 +

∂2X2

∂x3
2

]
= λ1(vr · v2)Vr in ΩP (6.46)

λ1

[
(vr · v3)(vr · v1)X1 + (vr · v3)(vr · v2)X2 + (vr · v3)2X3

]

− λ2

[
∂2X1

∂x1∂x3
+

∂2X2

∂x2∂x3
+
∂2X3

∂x2
3

]

− λ4

[
∂2X3

∂x1
2 +

∂2X3

∂x2
2 +

∂2X3

∂x3
2

]
= λ1(vr · v3)Vr in ΩP (6.47)

λ3X1 = λ3(VP · v1) in ∂ΩP (6.48)
λ3X2 = λ3(VP · v2) in ∂ΩP (6.49)
λ3X3 = λ3(VP · v3) in ∂ΩP (6.50)

Proof.
Let J [X] = λ1G1[X] + λ2G2[X] + λ3G3[X] + λ4G4[X].

The system of E-L equations associated to J [X] can be derived using Lemmas 5-8 found in
Appendix E.4. Summing (E.10)-(E.12) scaled by λ1, (E.13)-(E.15) scaled by λ2, (E.16)-(E.18)
scaled by λ3 and (E.19)-(E.21) scaled by λ4 completes the proof.

Discretization

We define [f ] as the m×n×o matrix whose entries consists of the function f(x1,x2,x3) uniformly
sampled in each variable x1, x2 and x3 with a discretization step of respectively h, k, j. We
define by [vec(f)] the mno× 1 vector resulting of the vectorization of the matrix [f ]. We finally
define by [diag(vec(f))] the mno ×mno matrix resulting of the matrix procedure transforming
the column vector [vec(f)] into the diagonal of a matrix.

The first order partial derivatives are approximated using first order central differences
∂x1,h [f ] (x1,x2,x3) = f(x1+h,x2,x3)−f(x1−h,x2,x3)

2h , ∂x2,k [f ] (x1,x2,x3) = f(x1,x2+k,x3)−f(x1,x2−k,x3)
2k

and ∂x3,j [f ] (x1,x2,x3) = f(x1,x2,x3+j)−f(x1,x2,x3−j)
2j . Those derivative approximations are dis-

cretized as mno × mno matrices, respectively denoted Dx, Dy and Dz, and the second order
partial differential operator are defined as:

Dxaxb = DxaDxb ∀{a,b} ∈ {1,2,3}2 (6.51)

Matrices A1 to A4 of size 3mno× 3mno are defined as follows:
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A1 =




1ΩP
diag(vr · v1)2

1ΩP
diag(vr · v1) diag(vr · v2) 1ΩP

diag(vr · v1) diag(vr · v3)
1ΩP

diag(vr · v2) diag(vr · v1) 1ΩP
diag(vr · v2)2

1ΩP
diag(vr · v2) diag(vr · v3)

1ΩP
diag(vr · v1)2

1ΩP
diag(vr · v1) diag(vr · v2) 1ΩP

diag(vr · v3) diag(vr · v2)




A2 =



−1ΩP

Dx1x1 −1ΩP
Dx1x2 −1ΩP

Dx1x3

−1ΩP
Dx2x1 −1ΩP

Dx2x2 −1ΩP
Dx2x3

−1ΩP
Dx3x1 −1ΩP

Dx3x2 −1ΩP
Dx3x3




A3 =



1∂ΩP

0 0
0 1∂ΩP

0
0 0 1∂ΩP




A4 =



−1ΩP

∑3
i=1Dxixi 0 0

0 −1ΩP

∑3
i=1Dxixi 0

0 0 −1ΩP

∑3
i=1Dxixi




Denoting by ◦ the Hadamard product, column vectors b1 to b4 of size 3mno× 1 are defined as
follows:

b1 =




vec(1ΩP
) ◦ vec(vr · v1) ◦ vec(Vr))

vec(1ΩP
) ◦ vec(vr · v2) ◦ vec(Vr))

vec(1ΩP
) ◦ vec(vr · v3) ◦ vec(Vr))




b2 =
[
0 0 0

]T

b3 =




vec(1∂ΩP
) ◦ vec(VP · v1)

vec(1∂ΩP
) ◦ vec(VP · v2)

vec(1∂ΩP
) ◦ vec(VP · v3)




b4 =
[
0 0 0

]T

The full system of E-L equations associated to J [X] can be discretized to produce problem (R3′),
equivalent to problem (R3) excluding discretization errors:

Discretized problem (R3’)

Given an observed flow velocity Vr, a boundary condition VP|∂ΩP
, and λ1, . . . ,λ4 ∈ R+∗,

find the vector field V?
P : ΩP → R3, solution of the system Ax = b, where A and b are

defined as:

A = λ1A1 + λ2A2 + λ3A3 + λ4A4

b = λ1b1 + λ2b2 + λ3b3 + λ4b4

6.3.4 Numerical experiments

In this section, we propose two numerical examples to assess the reconstruction of a 3D blood
flow. In Experiment IV, the reconstruction of a diastolic healthy blood flow is considered whereas
Experiment V focuses on the reconstruction of a systolic pathological blood flow with MR.
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6.3.4.1 Experiment IV: Physiological blood flow reconstruction

We consider the 3D extension of the numerical experiment described in Section 6.2.4.1. The
blood flow of patient C12_H, at time t/T = 0.75, is used as the ground truth. The synthetic
US probe was placed apically and a slab was used as the US acquisition domain. The domain
was sampled regularly in each dimensions using discretization steps similar to US sampling in
term of order of magnitude (i.e. ≈ 0.5 mm in the longitudinal direction and ≈ 1 mm in the two
orthogonal directions).

Figure 6.24 depicts the boundary ∂ΩP on different slices of the acquisition slab in the v3 direction.

(a) (b) (c) (d)

Figure 6.24 – Slices of ∂ΩP across the v3 direction at approximately (a) 12%, (b) 31%, (c) 47%
and (d) 86% of the acquisition slab thickness.

The velocity field V resulting from the numerical simulation was interpolated at the sampling
point using gaussian RBF to produce the velocity field VP (Figure 6.25). The scalar field Vr
(Figure 6.26) was produced by projecting the velocities of the vector field VP on the individual
unit vectors vr (i.e. producing the synthetic ultrasound image).

(a) (b) (c) (d)

Figure 6.25 – Vector field VP magnitude at approximately (a) 12%, (b) 31%, (c) 47% and (d)
86% of the acquisition slab thickness.

(a) (b) (c) (d)

Figure 6.26 – Scalar field Vr magnitude at approximately (a) 12%, (b) 31%, (c) 47% and (d)
86% of the acquisition slab thickness.

Solving problem (R3’) allowed to produce de vector field V?
P (Figure 6.27).
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(a) (b) (c) (d)

Figure 6.27 – Vector field V?
P magnitude at approximately (a) 12%, (b) 31%, (c) 47% and (d)

86% of the acquisition slab thickness.

Figure 6.28a depicts the statistics for the velocity error E(VP,Vrvr) and E(VP,V
?
P), respectively

the velocity error of the synthetic US scalar field projected on the beam direction and the velocity
error after reconstruction of the velocity vector field. Figure 6.28b depicts the same quantities
in their normalized version, i.e. Ê(VP,Vrvr) and Ê(VP,V

?
P).

Median

25%-75%
10%-90%

(a)

Median

25%-75%
10%-90%

(b)

Figure 6.28 – Box plots depicting the statisticts of (a) the velocity error before and after recon-
struction and (b) the normalized velocity error before and after reconstruction.

The average velocity error decreased from 4.73 cm/s (≈ 71 %) to 3.08 cm/s (≈ 47 %) after
reconstruction and the median velocity error was reduced from 3.29 cm/s (≈ 77 %) to 1.97 cm/s
(≈ 37 %). The first decile (D1) decreased from 1.20 cm/s (≈ 33 %) to 0.37 cm/s (≈ 12 %) and
the ninth decile (D9) decreased from 10.6 cm/s (≈ 99 %) to 7.58 cm/s (≈ 94 %). Finally, the first
quartile (Q1) decreased from 1.85 cm/s (≈ 50 %) to 0.76 cm/s (≈ 19 %) and the third quartile
(Q3) decreased from 6.52 cm/s (≈ 95 %) to 4.38 cm/s (≈ 67 %).

After reconstruction of the blood flow, we note a reduction in all the statistics related to the
velocity error, highlighting the algorithm ability to recover information lost by the synthetic US
acquisition. While the pre-reconstruction normalized error distribution was not as symmetrical
as in the 2D cases, the post-reconstruction distribution was skewed towards the lower errors, as
depicted by the median normalized error lower than the average normalized error and by the
small D1-Q1 range compared to the Q3-D9 range.
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6.3.4.2 Experiment V: Pathological blood flow reconstruction

The 3D analog of the numerical experiment described in Section 6.2.4.2 is considered: the blood
flow C11_T1, at time t/T = 0.125, is used as the ground truth. The synthetic US probe was
placed apically and a slab was used as the US acquisition domain. This domain was regularly
sampled in each dimensions using discretization steps similar to US sampling in term of order
of magnitude (i.e. ≈ 0.5 mm in the longitudinal direction and ≈ 1 mm in the two orthogonal
directions).

Figure 6.29 depicts the boundary ∂ΩP on different slices of the acquisition slab in the v3 direction.

(a) (b) (c) (d) (e)

Figure 6.29 – Slices of ∂ΩP across the v3 direction at approximately (a) 8%, (b) 31%, (c) 47%
(d) 63% and (e) 86% of the acquisition slab thickness.

The velocity field V resulting from the numerical simulation was interpolated at the sampling
point using gaussian RBF to produce the velocity field VP (Figure 6.30). The scalar field Vr
(Figure 6.31) was produced by projecting the velocities of the vector field VP on the individual
unit vectors vr (i.e. producing the synthetic ultrasound image).

(a) (b) (c) (d) (e)

Figure 6.30 – Vector field VP magnitude at approximately (a) 8%, (b) 31%, (c) 47% (d) 63%
and (e) 86% of the acquisition slab thickness.

(a) (b) (c) (d) (e)

Figure 6.31 – Scalar field Vr magnitude at approximately (a) 8%, (b) 31%, (c) 47% (d) 63% and
(e) 86% of the acquisition slab thickness.

Solving problem (R3’) allowed to produce de vector field V?
P (Figure 6.32).
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(a) (b) (c) (d) (e)

Figure 6.32 – Vector field V?
P magnitude at approximately (a) 8%, (b) 31%, (c) 47% (d) 63%

and (e) 86% of the acquisition slab thickness.

Figure 6.33a depicts the statistics for the velocity error E(VP,Vrvr) and E(VP,V
?
P), respectively

the velocity error of the synthetic US scalar field projected on the beam direction and the velocity
error after reconstruction of the velocity vector field. Figure 6.33b depicts the same quantities
in their normalized version, i.e. Ê(VP,Vrvr) and Ê(VP,V

?
P).

Median

25%-75%
10%-90%

(a)

Median

25%-75%
10%-90%

(b)

Figure 6.33 – Box plots depicting the statisticts of (a) the velocity error before and after recon-
struction and (b) the normalized velocity error before and after reconstruction.

The average velocity error decreased from 15.37 cm/s (≈ 57 %) to 9.86 cm/s (≈ 33 %) after
reconstruction and the median velocity error was reduced from 7.60 cm/s (≈ 57 %) to 2.5 cm/s
(≈ 19 %). The first decile (D1) decreased from 2.31 cm/s (≈ 19 %) to 0.74 cm/s (≈ 6 %) and the
ninth decile (D9) decreased from 38.23 cm/s (≈ 96 %) to 31.15 cm/s (≈ 83 %). Finally, the first
quartile (Q1) decreased from 4.33 cm/s (≈ 35 %) to 1.35 cm/s (≈ 10 %) and the third quartile
(Q3) decreased from 16.75 cm/s (≈ 81 %) to 10.15 cm/s (≈ 52 %).

6.4 Conclusion, discussion and perspectives

In this chapter, the reconstruction of the intracardiac blood velocity based on Color-Doppler
images han been considered.

In Section 6.1, some elements of calculus of variations were recalled. Section 6.2 was dedicated
to the reconstruction of 2D fluid velocity fields. An optimization problem, similar to the work
of Assi et al. [134], was introduced. Three numerical experiments were designed to assess the
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velocity field reconstruction in different setting including healthy blood flow reconstruction (Ex-
periment I and Experiment III) and pathological MR blood flow reconstruction (Experiment II)
using the numerical simulations presented in Chapter 4. Finally, in Section 6.3, this optimization
problem was extended to the reconstruction of a 3D velocity vector field. Two numerical exper-
iments were conducted to assess the velocity field reconstruction conditions similar to the 2D
cases including healthy blood flow reconstruction (Experiment IV) and pathological MR blood
flow reconstruction (Experiment V).

Reconstruction results and computational effort

Experiments I and II were designed to assess the quality of the velocity field reconstruction in a
2D setting. In both cases, it was shown that the reconstruction algorithm lowered the velocity
error. More importantly, while the error distribution was relatively symmetric around the aver-
age error, the error distribution for the reconstructed velocity field was highly skewed towards
lower errors in both experiments. This results indicates a global success of the reconstruction
with some outliers for which the correction was not as successful. Very similar results were
obtained for the 3D Experiments IV and V.

Regarding the computational effort, the linear systems were solved on a laptop using a Intel
Core i7-4810MQ cadenced at 2.8 GHz, 16MB of RAM. The 2D cases were solved in less than
one second and the 3D cases were solved within 30 seconds, making this algorithm suitable for
integration in a clinical setting. Some improvements on the computational complexity could
easily be obtained. First, the linear system can be restricted only to the discretization points
located inside the heart with no degradation of the resulting reconstruction. A second improve-
ment can be to solve the reconstruction problem in a reduced region of interest. In that setting,
careful evaluation would be required to assess how this decision would impact the reconstruction
error.

The reconstruction algorithm relies on the proper choice of parameters λ1, . . . ,λ4. In the 2D
setting, those parameters could be optimally chosen by solving an optimisation problem and
resulted in order of magnitude that were quite different from one parameter to the other (λ1 >
λ2 ≈ λ3 > λ4). The same analysis was nevertheless not reproduced in the 3D case. Nevertheless,
in our experience, the best results in 3D were obtained with similar order of magnitude between
the weighting coefficients. It would be interesting to understand why this particular result is
obtained.

Sensitivity analysis

In Experiment I and II, the synthetic US data was considered known in the entire domain. As
this is likely not the case in a clinical setting, Experiment III was designed to assess the sensitivity
of the reconstruction to partial data sampling. Instead of imposing the data attachment term
everywhere in the domain, the data was purposefully subsampled at different sampling rates and
the optimization functional was modified to reflect that change. The results of this experiment
highlight the fact that only a small amount of data is required to obtain nearly as good results as
when the entire velocity field is known. Indeed, the reconstruction error quickly decayed as the
sampling rate increased. This results underlines the robustness of the algorithm to partial data
sampling. In this analysis, the partial sampling strategy considered that all the data samples
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were independent throughout the domain. An interesting extension could be to investigate the
robustness of the algorithm to different partial sampling strategies, for example by considering
patches of samples scattered in the domain.

The sensitivity analysis presented above was restricted to the sensitivity of the algorithm to
partial data sampling. Several other issues could affect the algorithm performances. Sensitivity
analysis with respect to to the presence of aliasing, for example, seems a very important next
step of the presented work. Indeed, aliasing of the data occurs when the velocities are too high
compared to the US system settings and physical limitations. In particular, aliasing if very
often observed in the case of MR because of the high velocities at the regurgitation level. As the
algorithm reconstructs a blood velocity field mainly based on the Color-Doppler information,
aliasing could be a big issue.

Finally, a sensitivity analysis of the algorithm with respect to to noise could also allow to test the
algorithm reconstruction in non-optimal conditions. Nevertheless, one should be careful when
designing the experiment. Indeed, instead of evaluating the sensitivity of the algorithm to white
or Gaussian noise, for example, one should consider to incorporate noises which are more related
with the US technique. In particular, the two major noises in Color-Doppler images are clutter
noise and speckle noise. Briefly, clutter noise is due to slow moving tissue limiting the maximum
penetration depth of the US signal, biasing the flow velocity estimation, and speckle noise is due
to constructive and destructive summation of ultrasound echoes that might cause local noise in
the data [150]. We quickly note that some robustness to noise is intrinsically included in the
algorithm thanks to the contribution of the regularization term.

MR severity quantification

The Experiment II aimed to reconstruct a velocity field which included a MR. To assess how the
reconstruction could be beneficial for MR severity assessment, the regurgitant volume computed
on the reconstructed velocity field was compared both to a 2D PISA-like measurement and to
the regurgitant volume computed on the ground truth velocity field for a large range of aliasing
velocities. It was shown that while the PISA-like measurement overestimated the regurgitant
volume, the regurgitant volume computed using the reconstructed velocity field was much closer
to the ground truth value. Further work is required to confirm that this observations also holds
with respect to the 3D velocity field reconstruction. Nevertheless, this first result in 2D hints
that reconstruction of the blood velocity field could be beneficial to better assess MR severity.

Some other perspectives regarding the reconstruction functional

Considering the functional used in the reconstruction algorithm, the following two propositions
are thought to be interesting research directions:

1. Color-Doppler images are usually recorded as image sequences. A first extension could
be to incorporate the temporal coherence of the blood velocity field into the optimization
problem.

2. The four different terms of the functional used in this chapter are weighted by scalar
coefficients λ1, . . . ,λ4. A second extension could be to modify those coefficients locally in
order to incorporate finer information with respect to the CD images. For example the
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influence of the data attachment term could be locally lowered in regions were aliasing is
detected and the relative influence of the wall BC could be scaled by taking into account
the intensity of the US tissue images.





Chapter 7
Thesis conclusion and perspectives

The research work presented in this thesis was motivated by the observation that modern
echocardiography techniques allow the obtention of useful data, both in term of cardiac mo-
tion and in term of hemodynamical quantities. MR is a prevalent disease for which clinical
decisions might strongly impact the patients survival, the current quantification tools, such as
the PISA technique, present several limitations. Therefore, a general objective was to investigate
how such data could be combined with numerical simulations the the intracardiac hemodynam-
ics to assess MR severity. Therefore, we expressed the hypothesis that combining numerical
simulations with echocardiography data could improve our current understanding of cardiac
hemodynamics, improve our understanding of the limitations of the current MR quantification
techniques and help to build new tools to provide better quantification of its severity.

Before describing the contributions presented in this thesis, we first quickly recall the objectives
described in Chapter 1:

A. Develop physiological simulations of the heart hemodynamics starting from [49], including
the following objectives:

1. Improve the geometrical aspects of the model in the context of MR modeling (e.g., in-
clude the left atrium and improve the mitral valve geometry.)

2. Propose an improvement of the current model to allow the simulation of mitral re-
gurgitation.

3. Derive a methodology to include US image data into the model, in particular cardiac
motion and/or hemodynamic boundary conditions (BC).

B. In order to propose a better MR quantification:

1. Evaluate the current quantification tools and propose new hemodynamic features to
quantify MR.

2. Develop a simplified mathematical model of the blood flow, based on US images and
biophysical principles, which accounts for the constraints of the clinical setting.

3. Evaluate the simplified model with respect to the complex 3D model and other po-
tentially available data.

C. Improve current understanding of cardiac hemodynamics

Thesis contributions

We now recall the contributions presented in this thesis.
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Chapter 2 describes a mathematical model of the left heart hemodynamics which can simulate
both a healthy and a pathological blood flow. First, a geometrical domain of the left-heart
is carefully constructed. A mathematical model of the 3D intracardiac hemodynamics is then
presented. Modeling choices were made to keep the computational complexity reasonable. A
versatile model of the MR was obtained by modifying a simplified MV model. Numerical simu-
lations, both in healthy and pathological cases, provided physiological results of the intracardiac
hemodynamics. Nevertheless, several limitations were observed, such as the difficulty of the
model to represent isovolumetric phases or the strong dependence of the hemodynamics quanti-
ties to the LV wall synthetic data.

In Chapter 3, a new approach was proposed to circumvent the difficulty of modeling the isovol-
umetric phases when uncoupling the fluid and solid problems. By considering the mathematical
model of Chapter 2, an analysis of the intraventricular pressure is provided to highlight the
reasons which makes it difficult to model the isovolumetric phases. By enhancing the valve
model with an external pressure data, the isovolumetric phases could be obtained both in a toy
example and a realistic physiological heart.

In Chapter 4, we described a novel methodology aimed at combining the segmentations of the LV
wall coming from RT3DE images with the numerical simulations presented in Chapter 2. This
methodology was designed to be fully automatic and application to twelve cases showed that
it reduced the pre-processing time to approximately one hour, 5 % of what is usually reported.
This pipeline was used to generate a dataset of intracardiac hemodynamics both in healthy
and pathological situations using the MR model introduced in Part 2. The hemodynamics
of the different pathological cases were assessed qualitatively and quantitatively to improve our
understanding of the limitations related to the PISA technique, which is the current medical tool
to quantify MR. In particular, it was shown that the mitral valve shape has a strong influence
on the regurgitation hemodynamics. Moreover, we showed several situations where the standard
PISA techniques was not able to accurately quantify the MR severity.

In Chapter 5, we investigated in detail how a misrepresentation of the LV wall torsion in the
model boundary condition might affect the intracardiac hemodynamics. Using a LV surface
dynamics which included ventricular twisting, we produced a LV surface dynamics where twist-
ing was removed. By comparing the intracardiac hemodynamics using both LV dynamics as
boundary conditions, it has been concluded that the ventricular twisting does not influence sig-
nificantly the hemodynamics in the context of smooth LV geometries (i.e. not including internal
features such as trabeculae, papillary muscles or chordae). This experiment was also conducted
in a pathological case. These results helped reinforce the confidence in hemodynamical results
and interpretations made in Chapter 4. Nevertheless, it is important to remember that a strong
limitation of this study is that the analysis was conducted in the context of a smooth LV surface,
i.e. the impact of trabeculae, papillary muscles or chordae were not taken into account.

As the mathematical models presented in the rest of the manuscript are too computationally
demanding to evaluate MR severity in a clinical setting, Chapter 6 introduces a 2D velocity
reconstruction method which maily relies on the work of Assi et al [134]. While the original
method was aimed at reconstructing a 2D blood flow using 2D US data, we extended this
reconstruction algorithm to allow the reconstruction of 3D blood velocity fields. By the means
of variational calculus, we show how those 2D and 3D reconstruction problems can be solved
numerically. Several examples were proposed, using blood velocity fields extracted from the
intracardiac hemodynamics library generated in Chapter 4 as ground truth. It is shown that
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the reconstruction algorithm is robust to partial data sampling and that reconstruction of the
intracardiac blood velocity could be beneficial for MR severity assessment.

Global perspectives

Here, we discuss global perspectives with respect to the work presented in this manuscript.

In this thesis, techniques were developed to model the intracardiac hemodynamics in healthy
and pathological cases. Those developments allowed to improve our understanding of the hemo-
dynamical phenomena and to assess the limitations of the current MR quantification tools

In term of perspectives, with respect to the mathematical modeling of the cardiac hemodynamics,
several paths can be pursued. In particular, FSI can be used to study the interaction between
the blood and the MV in the context of MR. Indeed, this type of model could help understand
how the structure of the blood flow in the convergence region evolve with respect to time. This
is, however, challenging for several reasons: one need to be able to handle large deformations of
the valve leaflets, to detect the contact between them and to handle topology changes. Moreover,
recreating the different types of MR might not be as straightforward as what was presented in
this document.

In term of patient-specific simulations, the image/model fusion pipeline was used to generate
a dataset of intracardiac hemodynamics based on twelve RT3DE sequences. This capability
can be used to systematically assess the new quantification tools proposed. For example, this
philosophy motivated the use of the cardiac hemodynamics generated in Chapter 4 to assess
the reconstruction algorithm in Chapter 6. In particular, one of the advantage of using such
synthetic data to validate new algorithms is that all the relevant quantities of interest might be
obtained, unlike in vitro and in vivo data. From an industrial perspective, a natural next step
with respect to the blood flow reconstruction would be to also try to recover the intracardiac
pressure gradients. To achieve this goal, synthetic cardiac hemodynamics will also be very
valuable.

Finally, even though in silico data provide a controlled environment to assess the quality of
algorithms, transfer to the clinical context is, however, not straightforward. A preliminary
study has been initiated in that regard, with respect to to the transfer of the reconstruction
algorithm presented in Chapter 6 to the clinical setting. With the help of the Laboratoire de
Biomécanique Appliquée of the Aix-Marseille University1, RT3DE images of the left ventricle
were acquired using a double activation pulsed duplicator which simulates the left human heart
from the pulmonary valve to the systemic capillaries [151]. Depicted in Figure 7.1, this mock
simulation system includes anatomical shapes of the LV, the LA, the aorta, the mitral and aortic
valves as well as compliances and resistance for pulmonary and systemic circulation simulation.
Using two piston pumps2, the system reproduces a pulsatile flow. The RT3DE images were
acquired in different configurations by varying the flow parameter and by manually creating
valve defects. By using an electromagnetic flowmeter3 (internal diameter 30mm, accuracy +/-
2mL/min) upstream of the mitral valve, the regurgitation volume could be recorded in the

1Laboratoire de Biomécanique Appliquée, Aix-Marseille Université, IFSTTAR, LBA UMR_T24, Marseille,
France

2Vivitro Labs Inc, Victoria, Canada
3Probe 95, Carolina Medical Electronics, East Bend, NC
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pathological cases. The next step of this preliminary study is therefore to assess how well
the reconstruction algorithm performs by comparing the regurgitant volume estimated via the
algorithm to the regurgitant volume recorded by the flow meter.

Figure 7.1 – Mock circulatory system developed at the Laboratoire de Biomécanique Appliquée,
Aix-Marseille University
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Appendices





Appendix A
Mitral valve geometrical modeling

Figure A.1 – Open configuration of the mitral valve, based on the dimensions reported in Ta-
ble A.1
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Quantity Value Reference

AL width 3.375cm [15]
AL height 2.22cm [15, 14, 18]
PL-P1 width 1.275cm [15]
PL-P1 height 0.98cm [15, 14, 18]
PL-P2 width 2.9cm [15]
PL-P2 height 1.28cm [15, 14, 18]
PL-P3 width 1.275cm [15]
PL-P3 height 0.98cm [15, 14, 18]
Commisural width 1.0cm [15]
Commisural height 0.75cm [15, 14, 18]
Mitral annulus perimeter (diastole) 10.82cm [16, 17]
Mitral annulus area (diastole) 8.44cm2 [16]
closed AL/Mitral plane angle 7◦ [152]
open AL/Mitral plane angle 63.5◦ [152, 153]
Aortic plane/Mitral plane angle 130◦ [18]
Inter-commisural distance 3.5cm [18, 17]

Table A.1 – Reference dimensions and values for the different quantities related to the mitral
valve geometry design
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Appendix B
Patient-specific data

(a) C01_H (b) C02_H

(c) C03_H (d) C04_H

(e) C05_H (f) C06_H

(g) C07_H (h) C08_H

(i) C09_H (j) C10_H

(k) C11_H (l) C12_H

Figure B.1 – Volume curves of the LV meshes



Appendix C
Patient-Specific pipeline

C.1 Registration output

(a) (b) (c) (d)

Figure C.1 – C01_H registration a) and b) respectively front and side view of the affine regis-
tration output. c) and d) respectively front and side view of the non rigid registration output.

(a) (b) (c) (d)

Figure C.2 – C02_H registration a) and b) respectively front and side view of the affine regis-
tration output. c) and d) respectively front and side view of the deformable registration output.
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(a) (b) (c) (d)

Figure C.3 – C03_H registration a) and b) respectively front and side view of the affine regis-
tration output. c) and d) respectively front and side view of the deformable registration output.

(a) (b) (c) (d)

Figure C.4 – C04_H registration a) and b) respectively front and side view of the affine regis-
tration output. c) and d) respectively front and side view of the deformable registration output.

(a) (b) (c) (d)

Figure C.5 – C05_H registration a) and b) respectively front and side view of the affine regis-
tration output. c) and d) respectively front and side view of the deformable registration output.
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(a) (b) (c) (d)

Figure C.6 – C06_H registration a) and b) respectively front and side view of the affine regis-
tration output. c) and d) respectively front and side view of the deformable registration output.

(a) (b) (c) (d)

Figure C.7 – C07_H registration a) and b) respectively front and side view of the affine regis-
tration output. c) and d) respectively front and side view of the deformable registration output.

(a) (b) (c) (d)

Figure C.8 – C08_H registration a) and b) respectively front and side view of the affine regis-
tration output. c) and d) respectively front and side view of the deformable registration output.
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(a) (b) (c) (d)

Figure C.9 – C09_H registration a) and b) respectively front and side view of the affine regis-
tration output. c) and d) respectively front and side view of the deformable registration output.

(a) (b) (c) (d)

Figure C.10 – C10_H registration a) and b) respectively front and side view of the affine regis-
tration output. c) and d) respectively front and side view of the deformable registration output.

(a) (b) (c) (d)

Figure C.11 – C11_H registration a) and b) respectively front and side view of the affine regis-
tration output. c) and d) respectively front and side view of the deformable registration output.
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(a) (b) (c) (d)

Figure C.12 – C12_H registration a) and b) respectively front and side view of the affine regis-
tration output. c) and d) respectively front and side view of the deformable registration output.
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C.2. Blood flow snapshots for all healthy cases 171

C.2 Blood flow snapshots for all healthy cases

(a) t/T = 0.063 (b) t/T = 0.19 (c) t/T = 0.32

(d) t/T = 0.44 (e) t/T = 0.57 (f) t/T = 0.69

(g) t/T = 0.81 (h) t/T = 0.94

Figure C.13 – Blood velocity magnitude for case C01_H
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(a) t/T = 0.063 (b) t/T = 0.19 (c) t/T = 0.32

(d) t/T = 0.44 (e) t/T = 0.57 (f) t/T = 0.69

(g) t/T = 0.81 (h) t/T = 0.94

Figure C.14 – Blood velocity magnitude for case C02_H
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(a) t/T = 0.063 (b) t/T = 0.19 (c) t/T = 0.32

(d) t/T = 0.44 (e) t/T = 0.57 (f) t/T = 0.69

(g) t/T = 0.81 (h) t/T = 0.94

Figure C.15 – Blood velocity magnitude for case C03_H
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(a) t/T = 0.063 (b) t/T = 0.19 (c) t/T = 0.32

(d) t/T = 0.44 (e) t/T = 0.57 (f) t/T = 0.69

(g) t/T = 0.81 (h) t/T = 0.94

Figure C.16 – Blood velocity magnitude for case C04_H
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(a) t/T = 0.063 (b) t/T = 0.19 (c) t/T = 0.32

(d) t/T = 0.44 (e) t/T = 0.57 (f) t/T = 0.69

(g) t/T = 0.81 (h) t/T = 0.94

Figure C.17 – Blood velocity magnitude for case C05_H
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(a) t/T = 0.063 (b) t/T = 0.19 (c) t/T = 0.32

(d) t/T = 0.44 (e) t/T = 0.57 (f) t/T = 0.69

(g) t/T = 0.81 (h) t/T = 0.94

Figure C.18 – Blood velocity magnitude for case C06_H
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(a) t/T = 0.063 (b) t/T = 0.19 (c) t/T = 0.32

(d) t/T = 0.44 (e) t/T = 0.57 (f) t/T = 0.69

(g) t/T = 0.81 (h) t/T = 0.94

Figure C.19 – Blood velocity magnitude for case C07_H
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(a) t/T = 0.063 (b) t/T = 0.19 (c) t/T = 0.32

(d) t/T = 0.44 (e) t/T = 0.57 (f) t/T = 0.69

(g) t/T = 0.81 (h) t/T = 0.94

Figure C.20 – Blood velocity magnitude for case C08_H
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(a) t/T = 0.063 (b) t/T = 0.19 (c) t/T = 0.32

(d) t/T = 0.44 (e) t/T = 0.57 (f) t/T = 0.69

(g) t/T = 0.81 (h) t/T = 0.94

Figure C.21 – Blood velocity magnitude for case C09_H
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(a) t/T = 0.063 (b) t/T = 0.19 (c) t/T = 0.32

(d) t/T = 0.44 (e) t/T = 0.57 (f) t/T = 0.69

(g) t/T = 0.81 (h) t/T = 0.94

Figure C.22 – Blood velocity magnitude for case C10_H
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(a) t/T = 0.063 (b) t/T = 0.19 (c) t/T = 0.32

(d) t/T = 0.44 (e) t/T = 0.57 (f) t/T = 0.69

(g) t/T = 0.81 (h) t/T = 0.94

Figure C.23 – Blood velocity magnitude for case C11_H
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(a) t/T = 0.063 (b) t/T = 0.19 (c) t/T = 0.32

(d) t/T = 0.44 (e) t/T = 0.57 (f) t/T = 0.69

(g) t/T = 0.81 (h) t/T = 0.94

Figure C.24 – Blood velocity magnitude for case C12_H
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C.3 In-silico PISA histograms

C.3.1 Type 1
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Figure C.25 – PISA Estimates histogram for Type 1 cases
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C.3.2 Type 2
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Figure C.26 – PISA Estimates histogram for Type 2 cases
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C.3.3 Type 3

-10 0 10 20 30 40 50

Regurgitant volume (mL)

0

2

4

6

8

10

12

14

P
e
rc

e
n
ta

g
e

C01_T3 at aliasing vel = 20cm/s

-10 0 10 20 30 40 50

Regurgitant volume (mL)

0

2

4

6

8

10

12

14

P
e
rc

e
n
ta

g
e

C01_T3 at aliasing vel = 30cm/s

-20 0 20 40 60

Regurgitant volume (mL)

0

2

4

6

8

10

12

P
e
rc

e
n
ta

g
e

C01_T3 at aliasing vel = 40cm/s

-20 0 20 40 60

Regurgitant volume (mL)

0

2

4

6

8

10

12

14

P
e
rc

e
n
ta

g
e

C01_T3 at aliasing vel = 50cm/s

-20 0 20 40 60 80

Regurgitant volume (mL)

0

2

4

6

8

10

12

14

P
e
rc

e
n
ta

g
e

C01_T3 at aliasing vel = 60cm/s

-20 0 20 40 60 80

Regurgitant volume (mL)

0

2

4

6

8

10

P
e
rc

e
n
ta

g
e

C02_T3 at aliasing vel = 20cm/s

-20 0 20 40 60 80

Regurgitant volume (mL)

0

5

10

15

20

P
e
rc

e
n
ta

g
e

C02_T3 at aliasing vel = 30cm/s

-20 0 20 40 60 80 100

Regurgitant volume (mL)

0

5

10

15

P
e
rc

e
n
ta

g
e

C02_T3 at aliasing vel = 40cm/s

-20 0 20 40 60 80 100

Regurgitant volume (mL)

0

5

10

15

20

P
e
rc

e
n
ta

g
e

C02_T3 at aliasing vel = 50cm/s

-50 0 50 100 150

Regurgitant volume (mL)

0

5

10

15

20

P
e
rc

e
n
ta

g
e

C02_T3 at aliasing vel = 60cm/s

-10 0 10 20 30 40

Regurgitant volume (mL)

0

2

4

6

8

10

12

14

P
e
rc

e
n
ta

g
e

C09_T3 at aliasing vel = 20cm/s

-10 0 10 20 30 40 50

Regurgitant volume (mL)

0

2

4

6

8

10

P
e
rc

e
n
ta

g
e

C09_T3 at aliasing vel = 30cm/s

-20 0 20 40 60 80

Regurgitant volume (mL)

0

2

4

6

8

10

12

P
e
rc

e
n
ta

g
e

C09_T3 at aliasing vel = 40cm/s

-20 0 20 40 60 80

Regurgitant volume (mL)

0

2

4

6

8

10

12

14

16

P
e
rc

e
n
ta

g
e

C09_T3 at aliasing vel = 50cm/s

-20 0 20 40 60 80 100

Regurgitant volume (mL)

0

5

10

15

20

P
e
rc

e
n
ta

g
e

C09_T3 at aliasing vel = 60cm/s

Figure C.27 – PISA Estimates histogram for Type 3 cases





Appendix D
Twisting analysis

Figure D.1 – Comparison of the velocity fields between the reference case and the torsionless
case at t/T = 0.04
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Figure D.2 – Comparison of the velocity fields between the reference case and the torsionless
case at t/T = 0.08

Figure D.3 – Comparison of the velocity fields between the reference case and the torsionless
case at t/T = 0.2
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Figure D.4 – Comparison of the velocity fields between the reference case and the torsionless
case at t/T = 0.22

Figure D.5 – Comparison of the velocity fields between the reference case and the torsionless
case at t/T = 0.28
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Figure D.6 – Comparison of the velocity fields between the reference case and the torsionless
case at t/T = 0.56

Figure D.7 – Comparison of the velocity fields between the reference case and the torsionless
case at t/T = 0.65
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Figure D.8 – Comparison of the velocity fields between the reference case and the torsionless
case at t/T = 0.69

Figure D.9 – Comparison of the velocity fields between the reference case and the torsionless
case at t/T = 0.76
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Figure D.10 – Comparison of the velocity fields between the reference case and the torsionless
case at t/T = 0.94



Appendix E
Appendix 5

E.1 Proof of Proposition 1

We first recall Proposition 1.

Proposition: The stationary points of the functional J [u] satisfy the Euler-Lagrange equation

dF

du
− d

dx

dF

du′
= 0.

Proof. The proof is obtained by the means of variational calculus

Assume that u minimizes J [u] and let gε(x) = u(x) + εη(x) be a small perturbation of u that
preserves the boundary values and differentiability (ε is small, η|∂Ω = 0 and η(x) ∈ C1).

The functional J , at gε, can be written as:

J [gε] =

∫ b

a
F (x,gε(x),

d

dx
gε(x))dx

The following notations are introduced:

f ′(x) =
d

dx
f(x)

Fε = F (x,gε(x), g′ε(x))

Jε =

∫ b

a
Fε

As u minimizes J [u], Jε is minimized for ε = 0. This implies:

dJε
dε

∣∣∣
ε=0

= 0. (E.1)

To compute (E.1), the total derivative
dJε
dε

is first computed:

dJε
dε

=
d

dε

∫ b

a
Fεdx

=

∫ b

a

dFε
dε

dx

=

∫ b

a

[
dFε
dx

dx

dε
+
dFε
dgε

dgε
dε

+
dFε
dg′ε

dg′ε
dε

]
dx.
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As the following equalities hold:

dx

dε
= 0,

dgε
dε

= η(x),

dg′ε
dε

=
d

dx
η(x) = η′(x),

the total derivative can be rewritten as:

dJε
dε

=

∫ b

a

[
η(x)

dFε
dgε

+ η′(x)
dFε
dg′ε

]
dx.

Evaluating dJε
dε for ε = 0 gives

dJε
dε

∣∣∣
ε=0

=

∫ b

a

[
η(x)

dFε
dgε

∣∣∣
ε=0

+ η′(x)
dFε
dg′ε

∣∣∣
ε=0

]
dx

=

∫ b

a

[
η(x)

dF

du
+ η′(x)

dF

du′

]
dx.

Integrating by parts, one obtains:

dJε
dε

∣∣∣
ε=0

=

∫ b

a

[
η(x)

dF

du
− η(x)

d

dx

dF

du′

]
dx

=

∫ b

a
η(x)

[
dF

du
− d

dx

dF

du′

]
dx.

We can therefore conclude that
∫ b

a
η(x)

[
dF

du
− d

dx

dF

du′

]
dx = 0 ∀η(x).

Using the fundamental lemma of calculus of variations, this implies

dF

du
− d

dx

dF

du′
= 0.

This concludes the proof.

E.2 Proof of Proposition 2

We first recall Proposition 2

Proposition: The stationary points of the functional J [u] satisfy the Euler-Lagrange equation

∂F

∂u
−
∑

i

∂

∂xi

∂F

∂uxi
= 0.
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Proof. The proof is obtained by the means of variational calculus.

Assume that u minimizes J [u] and let gε(x1,...,xn) = u(x1,...,xn) + εη(x1,...,xn) be a small
perturbation that preserves the boundary values and differentiability (ε is small, η|∂Ω = 0 and
η(x1,...,xn) ∈ C1).

The functional J , at gε, can be written as:

J [gε] =

∫

Ω
F (x1,...,xn,gε,

∂gε
∂x1

, ...,
∂gε
∂xn

)dΩ

The following notation is introduced:

fxi =
∂

∂xi
f(x)

Fε = F (x1,...,xn,gε, gε,x1 , ..., gε,xn)

Jε =

∫

Ω
FεdΩ

As u minimizes J [u], Jε is minimized for ε = 0. This implies:

dJε
dε

∣∣∣
ε=0

= 0. (E.2)

To compute (E.2), the total derivative dJε
dε is first computed:

dJε
dε

=
d

dε

∫

Ω
FεΩ

=

∫

Ω

dFε
dε

dΩ

=

∫

Ω

[∑

i

∂Fε
∂xi

∂xi
∂ε

]
+

[
∂Fε
∂gε

∂gε
∂ε

]
+

[∑

i

∂Fε
∂gε,xi

∂gε,xi
∂ε

]
dΩ.

Ahe following equalities hold:

∂xi
∂ε

= 0 ∀i ∈ [1,n],

∂gε
∂ε

= η,

∂gε,xi
∂ε

=
∂η

∂xi
,

the total derivative can be rewritten as:

dJε
dε

=

∫

Ω
η
∂Fε
∂gε

+

[∑

i

∂η

∂xi

∂Fε
∂gε,xi

]
dΩ.
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Evaluating dJε
dε for ε = 0 gives

dJε
dε

∣∣∣
ε=0

=

∫

Ω
η
∂Fε
∂gε

∣∣∣
ε=0

+

[∑

i

∂η

∂xi

∂Fε
∂gε,xi

∣∣∣
ε=0

]
dΩ

=

∫

Ω
η
∂F

∂u
+

[∑

i

∂η

∂xi

∂F

∂uxi

]
dΩ.

Integrating by parts, one obtains:

dJε
dε

∣∣∣
ε=0

=

∫

Ω

[
η
∂F

∂u
−
∑

i

η
∂

∂xi

∂F

∂uxi

]
dΩ

=

∫

Ω
η

[
∂F

∂u
−
∑

i

∂

∂xi

∂F

∂uxi

]
dΩ

We can therefore conclude that
∫

Ω
η

[
∂F

∂u
−
∑

i

∂

∂xi

∂F

∂uxi

]
dΩ = 0 ∀η(x1, · · · ,xn).

Using the fundamental lemma of variational calculus, this implies:

∂F

∂u
−
∑

i

∂

∂xi

∂F

∂uxi
= 0

This concludes the proof.

E.3 Proof of Lemma 1-4

Proof of Lemma 1.
Defining F = (X · vr − Vr)2, one can write the E-L equations associated to G1[X] :

∂F

∂X1
− ∂

∂x1

∂F

∂X1x1

− ∂

∂x2

∂F

∂X1x2

= 0 in ΩP

∂F

∂X2
− ∂

∂x1

∂F

∂X2x1

− ∂

∂x2

∂F

∂X2x2

= 0 in ΩP

By expanding X in its two components, one can rewrite F :

F = (X1 (vr · v1) +X2 (vr · v2)− Vr)2

First, one can notice that:

∂F

∂X1x1

= 0,
∂F

∂X1x2

= 0,
∂F

∂X2x1

= 0,
∂F

∂X2x2

= 0.
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The remaining terms of the E-L system can be calculated as follows:

Calculation of ∂F
∂X1

∂F

∂X1
=

∂

∂X1
(X1 (vr · v1) +X2 (vr · v2)− Vr)2

= 2 (vr · v1) (X1 (vr · v1) +X2 (vr · v2)− Vr)
= 2

(
X1 (vr · v1)2 +X2 (vr · v1) (vr · v2)− Vr (vr · v1)

)

Calculation of ∂F
∂X2

∂F

∂X2
=

∂

∂X2
(X1 (vr · v1) +X2 (vr · v2)− Vr)2

= 2 (vr · v2) (X1 (vr · v1) +X2 (vr · v2)− Vr)
= 2

(
X1 (vr · v1) (vr · v2) +X2 (vr · v2)2 − Vr (vr · v2)

)

The E-L system can therefore be written as:

X1 (vr · v1)2 +X2 (vr · v1) (vr · v2)− Vr (vr · v1) = 0 in ΩP

X1 (vr · v1) (vr · v2) +X2 (vr · v2)2 − Vr (vr · v2) = 0 in ΩP

Let θ be the angle vr and v1, and θ2 be the angle between vr and v2, one has:

vr · v1 = ‖vr‖ ‖v1‖ cos(θ) = cos(θ)

vr · v2 = ‖vr‖ ‖v2‖ cos(θ2) = cos(θ2) = cos(π/2− θ) = sin(θ)

As a result, the E-L system associated to G1[X] can be rewritten as:

cos(θ)2X1 + cos(θ) sin(θ)X2 = cos(θ)Vr in ΩP

cos(θ) sin(θ)X1 + sin(θ)2X2 = sin(θ)Vr in ΩP

This completes the proof.

Proof of Lemma 2.
Defining F = (∇ ·X)2 and expanding the divergence operator, one has:

F =

(
∂X1

∂x1
+
∂X2

∂x2

)2

(E.3)

By noticing that:
∂F

∂X1
= 0,

∂F

∂X2
= 0,

∂F

∂X1x2

= 0,
∂F

∂X2x1

= 0,
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we can write the E-L system of equations associated to G2[X] as:

− ∂

∂x1

∂F

∂X1x1

= 0 in ΩP

− ∂

∂x2

∂F

∂X2x2

= 0 in ΩP

The two terms of the E-L system can be calculated as follows:

Calculation of ∂
∂x1

∂F
∂X1x1

∂

∂x1

∂F

∂X1x1

=
∂

∂x1

∂

∂X1x1

(
∂X1

∂x1
+
∂X2

∂x2

)2

=
∂

∂x1
2

(
∂X1

∂x1
+
∂X2

∂x2

)

= 2

(
∂2X1

∂x2
1

+
∂2X2

∂x1∂x2

)

Calculation of ∂
∂x2

∂F
∂X2x2

∂

∂x2

∂F

∂X2x2

=
∂

∂x2

∂

∂X2x2

(
∂X1

∂x1
+
∂X2

∂x2

)2

=
∂

∂x2
2

(
∂X1

∂x1
+
∂X2

∂x2

)

= 2

(
∂2X1

∂x1∂x2
+
∂2X2

∂2x2

)

As a result, the E-L equations associated to G2[X] can be written as:

−
(
∂2X1

∂x2
1

+
∂2X2

∂x1∂x2

)
= 0 in ΩP

−
(
∂2X1

∂x1∂x2
+
∂2X2

∂x2
2

)
= 0 in ΩP

This completes the proof.

Proof of Lemma 3.
Defining F = ‖X−VP‖22 and expanding X and VP, we have:

F (...) =

(√
(X1 −VP · v1)2 + (X2 −VP · v2)2

)2

= (X1 −VP · v1)2 + (X2 −VP · v2)2
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By noting that:

∂F

∂X1x1

= 0,
∂F

∂X1x2

= 0,
∂F

∂X2x1

= 0,
∂F

∂X2x2

= 0,

we can rewrite the E-L system of equations associated to G3[X] as:

∂F

∂X1
= 0 in ∂ΩP

∂F

∂X2
= 0 in ∂ΩP

The E-L terms can be computed as:

Calculation of ∂F
∂X1

∂F

∂X1
=

∂

∂X1

(
(X1 −VP · v1)2 + (X2 −VP · v2)2

)

=
∂

∂X1
(X1 −VP · v1)2

= 2 (X1 −VP · v1)

Calculation of ∂F
∂X2

∂F

∂X2
=

∂

∂X2

(
(X1 −VP · v1)2 + (X2 −VP · v2)2

)

=
∂

∂X2
(X2 −VP · v2)2

= 2 (X2 −VP · v2)

As a result, the E-L system of equations associated to G3[X] is written:

X1 = VP · v1 in ∂ΩP (E.4)
X2 = VP · v2 in ∂ΩP (E.5)

This completes the proof.

Proof of Lemma 4.
Defining F = ‖∇X‖22, we can write F as:

F (...) = ‖∇X‖22 (E.6)

=
∂X1

∂x1

2

+
∂X1

∂x2

2

+
∂X2

∂x1

2

+
∂X2

∂x2

2

(E.7)
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By noticing first:
∂F

∂X1
= 0,

∂F

∂X2
= 0,

we can write the E-L system of equations associated to G4[X] as:

− ∂

∂x1

∂F

∂X1x1

− ∂

∂x2

∂F

∂X1x2

= 0 in ΩP

− ∂

∂x1

∂F

∂X2x1

− ∂

∂x2

∂F

∂X2x2

= 0 in ΩP

The terms are calculated as follows:

Calculation of ∂
∂x1

∂F
∂X1x1

∂F

∂X1x1

=
∂

∂x1

∂

∂X1x1

(
∂X1

∂x1

2

+
∂X1

∂x2

2

+
∂X2

∂x1

2

+
∂X2

∂x2

2)

=
∂

∂x1

(
2
∂X1

∂x1

)

= 2
∂2X1

∂x1
2

Using the same reasoning, one obtains:

∂

∂x2

∂F

∂X1x2

= 2
∂2X1

∂x2
2

∂

∂x1

∂F

∂X2x1

= 2
∂2X2

∂x1
2

∂

∂x2

∂F

∂X2x2

= 2
∂2X2

∂x2
2

As a result, the E-L system of equations associated to G4[X] can be written as:

−∂
2X1

∂x1
2 −

∂2X1

∂x2
2 = 0 in ΩP (E.8)

−∂
2X2

∂x1
2 −

∂2X2

∂x2
2 = 0 in ΩP (E.9)

This completes the proof.



E.4. Lemmas used to derive the system of E-L equations for the 3D
reconstruction problem 201

E.4 Lemmas used to derive the system of E-L equations for the
3D reconstruction problem

Lemma 5: Defining G1[X] as

G1[X] =

∫

ΩP

(X · vr − Vr)2,

the stationary points of the functional G1[X] satisfy the following system:

(vr · v1)2X1 + (vr · v1)(vr · v2)X2 + (vr · v1)(vr · v3)X3 = (vr · v1)Vr in ΩP , (E.10)

(vr · v2)(vr · v1)X1 + (vr · v2)2X2 + (vr · v2)(vr · v3)X3 = (vr · v2)Vr in ΩP , (E.11)

(vr · v3)(vr · v1)X1 + (vr · v3)(vr · v2)X2 + (vr · v3)2X3 = (vr · v3)Vr in ΩP . (E.12)

Lemma 6: Defining G2[X] as

G2[X] =

∫

ΩP

(∇ ·X)2,

the stationary points of the functional G2[X] satisfy the following system:

−
(
∂2X1

∂x2
1

+
∂2X2

∂x1∂x2
+

∂2X3

∂x1∂x3

)
= 0 in ΩP , (E.13)

−
(
∂2X1

∂x1∂x2
+
∂2X2

∂x2
2

+
∂2X3

∂x2∂x3

)
= 0 in ΩP , (E.14)

−
(
∂2X1

∂x1∂x3
+

∂2X2

∂x2∂x3
+
∂2X3

∂x2
3

)
= 0 in ΩP . (E.15)

Lemma 7: Defining G3[X] as

G3[X] =

∫

∂ΩP

‖X−VP‖22,

the stationary points of the functional G3[X] satisfy the following system:

X1 = VP · v1 in ∂ΩP , (E.16)
X2 = VP · v2 in ∂ΩP , (E.17)
X3 = VP · v3 in ∂ΩP . (E.18)

Lemma 8: Defining G4[X] as

G4[X] =

∫

ΩP

‖∇X‖22,

the stationary points of the functional G4[X] satisfy the following system:

−∂
2X1

∂x1
2 −

∂2X1

∂x2
2 −

∂2X1

∂x3
2 = 0 in ΩP , (E.19)

−∂
2X2

∂x1
2 −

∂2X2

∂x2
2 −

∂2X2

∂x3
2 = 0 in ΩP , (E.20)

−∂
2X3

∂x1
2 −

∂2X3

∂x2
2 −

∂2X3

∂x3
2 = 0 in ΩP . (E.21)
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The proofs of Lemmas 5-8 follow directly from the proofs of Lemmas 1-4 detailed in Ap-
pendix E.3.
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