
HAL Id: inria-00073719
https://inria.hal.science/inria-00073719

Submitted on 24 May 2006

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.

Mesh-Centered Finite Differences from Nodal Finite
Elements

Jean-Pierre Hennart, Edmundo del Valle

To cite this version:
Jean-Pierre Hennart, Edmundo del Valle. Mesh-Centered Finite Differences from Nodal Finite Ele-
ments. [Research Report] RR-2979, INRIA. 1996. �inria-00073719�

https://inria.hal.science/inria-00073719
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

ap por t  


de  r ech er ch e 


INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

Mesh-Centered Finite Differences
from Nodal Finite Elements

Jean-Pierre Hennart and Edmundo del Valle

N˚ 2979

August 1996

THÈME 4





� �������	�
���
��������� ����������� ��������������� ���
! ��"$# %&"'�)(+*,�-��������� ./*0��# ���
���

1325476980:<;=2?>@>A2CB'2D6E6�43>�FHGI476EJLK<JEMONE6EJEPQJE2DRTSU47RVR=25W

XTY[Z\^]U\<_+` aDbc]edgfihkjlbcmonp\^jqmorgjIbi]sbctuhkjIbimHn
v \wtIxDtIj Z\�]U\�tzy�mo]Urgfc\|{5\�t

}�~ mH��\^jz�EtIjIbi]U\
� hHr�r�m ~ j v \ ~ \�y Y \ ~ y Y \�ne�?�H�o�H��` �zd��od�t�je���H�o��` _o_Ur�hH�o\^t

�
���^�0�A���H��� �z��jl\ ~ bcj�bit�t Y m�� n
j Y hkj�j Y \�y|f�hHtItIbcy0hkf3 �¡o\�r3mHbcn�jut�]¢\^t Y5£ y�\^n?jl\ ~ \ v  �ngb¤ju\
v bc¥3\ ~ \�n�y^\�tly Y \�]U\�y0hHn$¦3\ v \ ~ bc¡H\ v � ~ mo]§h�fcm��,m ~ v \ ~ n�m v hkf¨ �n5bcjl\�\^fc\�]U\^n?j tIy Y \�]U\
¦?x'dgtIbcn��©n�mHn�tIjuhHn v h ~ v«ª d�h v ~ hkjld ~ \��¬m ~ ]<dgf�hk\H­ Y bc� Y \ ~ m ~ v \ ~ ¦gfcm5y¯®°]U\�t Y5£ y^\�n�ju\ ~ \ v
 �ngb¤ju\ v b¤¥7\ ~ \�ngy�\«tIy Y \�]U\^t$�¬m ~ tI\�y�mHn v £ m ~ v \ ~ \|fcf¤bir5jlbcy�r ~ mo¦gfc\�]Ut$h ~ \ v \ ~ b¤¡o\ v � ~ mo]
Y bi� Y \ ~ m ~ v \ ~ ngm v hAf� �ngbcjl\
\^fc\�]U\^n?jlte�±b¤j Y n�mHn�tIjuhHn v h ~ v�ª d�h v ~ hkjud ~ \$�¬m ~ ]edgfihH\©hHt
¦3\|�¬m ~ \k­²y^mo]e¦5bin�\ v jlm�h°r ~ m5y^\ v d ~ \U®?n�m�� n³hHtp´�j ~ hHngtI¡o\ ~ tI\¢bcn�ju\�� ~ hkjIbimongµ�¶U·zd�]U\ ~�£
biy�hkfE\|{5r�\ ~ bi]U\�n�jlt��±b¤j Y d�ngb¤�¬m ~ ]¸hHn v n�mon?d�n5bc�¬m ~ ]¸]U\�t Y \�t<hHn v¹v b¤¥3\ ~ \^n�j�jºxDr�\�twmH�
¦3modgn v h ~ x
y�mHn v b¤jlbcmon�tqy�mong  ~ ]»j Y \�j Y \^m ~ \|jlbcy0hkf	r ~ \ v biy|jlbcmon�t�­�bcn v bitIy ~ \^ju\<hHtT��\^f¤f9hHt
y�mon�jlbcn?d�mod�tqn�m ~ ]Ut�¶
¼«½�¾7¿IÀ+Á �AÂ9�H� ·qm v hkfÃ]U\^j Y m v t�­�]U\�t Y5£ y^\�n�ju\ ~ \ v  �ngbcjl\ v bc¥3\ ~ \�n�y^\<tIy Y \�]U\^t
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��
½ ����� 
½ � �zr ~�Z\^tzh0¡HmHb ~ ]Umon�j ~��\ ª d�\�fi\�tIy Y��\�]¢hU\�n v bc¥ �\ ~ \�n�y^\�t  �ngbc\�t y�\^n�j ~��\wy|f�hHt £
tIb ª dg\ Zh�y|bin ª r3mHbcn�jut<r3\^dgj��\|j ~ \$mo¦5ju\�n?d Zh'r�h ~ jlb ~ v�� d�n �\^f �\�]U\�n�j+ �ngb�n�m v hkf v \¢¦�hHt
m ~ v ~ \'\�nOdgjlb¤fcbctuhkn?j v \^t¢�¬m ~ ]edgfc\�t v \ ª d�h v ~ hkjud ~ \�n?d�] �\ ~ b ª dg\�t
n�mHn t�j¯hHn v h ~ v ­�mon
v �\^¡H\^fcmor�r�\ v \�tUtly Y��\^]¢hHt Zh)y^bcn ª ¦gfcm5y^t v�� m ~ v ~ \°rgfcd�t �\^fc\^¡ �\ph0¡o\�y v \^t ª d�h v ~ hAjud ~ \�t
nDdg] �\ ~ b ª d�\�t'n�mon�t�j¯hHn v h ~ v y^mo]U]U\�rgfidgt Y hHdgj�­ y�mo]<¦gbin �\�\�tph0¡o\^y¹d�n�\)r ~ m5y �\ v d ~ \
y�mon�n?d�\�tlmodgt¢fc\�ngmo] v�� bin�j �\^� ~ hAjlbcmon j ~ hHn�t�¡o\ ~ tuhAfi\k¶���\�t¢\|{5r �\ ~ bi\^n�y�\^t°n?d�] �\ ~ b ª d�\�t
h�¡H\�y v \^t�]¢hkb¤f¤fi\^t�dgngbc�¬m ~ ]U\�twmod¹r�hHtw\|j v bc¥ �\ ~ \�n�jut�jºxDr�\�t v \sy�mon v bcjIbimHn�t Zh°fih
� ~ mon £
jlb Z\ ~ \k­�y�mon5  ~ ]U\�n�jqfi\^tzr ~��\ v biy|jlbcmon�t j Y��\^m ~ b ª d�\�tq\�npn�m ~ ]¢\^tzy^mon�jlbcn?d�\�tq\^j v bctly ~�Z\^jl\�t^¶
�LÁ �@� ¿ � � 
½ �"! �\^j Y m v \^tzngm v hAfi\^t�­�tly Y��\�]¢hHt�y^\�n�j ~��\�tq\�n v b¤¥ �\ ~ \�ngy�\�tq �ngbc\�t
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4 n j Y bitpr�hHr�\ ~ ­�bcjpbitpt Y m@� n Y m�� r3mkbin�j«hHn v ¦5fimDy¯®�]U\�t YD£ y�\^n�ju\ ~ \ v  �n5bcjl\ v b¤¥7\ £
~ \�ngy�\Utly Y \^]U\�tey�hHnC¦3\ v \ ~ b¤¡o\ v � ~ mH]¸n�m v hkf� �ngbcjl\U\^fc\�]U\�n�j<tly Y \^]¢\^t�­9d�tIbcn��ptlmo]U\
n�mon�t�j¯hHn v h ~ v n?d�]U\ ~ bcy0hAf ª d�h v ~ hkjld ~ \^tz\|fi\^]¢\^n�jº�±bitI\UhHt±��\|fcf9hHtqhUr ~ mDy�\ v d ~ \�y0hAfcfc\ v
576�8#9;:=<?>�6�:	>�@A9B5C>�DE6�8F50@HGI9 �¬m ~ j Y \w¦gfcm5y¯®°tIy Y \�]U\�t^¶

aD\�y^jIbimHn'� ~ \�y0hAfcfct�j Y \zy|f�hktltIbcy0hAf3¡H\ ~ t�bimHn°mH�7j Y \z �¡H\�r�mHbcn?jlt�]U\^t Y5£ y�\�n�jl\ ~ \ v  �ngb¤ju\
v bc¥3\ ~ \�n�y^\Utly Y \^]¢\k­²� Y biy Y y0hHn¹¦�\+¡?bi\|��\ v hHtwh© �n5bcjl\U¡HmHfcd�]U\¢tIy Y \�]U\U�±bcj Y ]$hktlt
y�mon�tI\ ~ ¡HhAjlbcmoner ~ mor�\ ~ jºxH¶ XTY \�¦�hHt�biy�\ ª d�hkjIbimon<y�mongtIb v \ ~ \ v Y \ ~ \�bit9hqt�j¯hHn v h ~ v tl\�y^mon v
m ~ v \ ~ \^f¤fcbcrgjlbcye\ ª d�hkjlbcmon[­�� Y bcy Y hHy|jud�hAfcf¤x°bit j Y \«´�¦�hkjljIfi\ Y m ~ tl\^µ©mH�²j Y \�]ed5fcjIbi� ~ mod�r
v bc¥3d�t�bimon¢y0hAfiy^dgf�hAjlbcmon�t�r3\ ~ �¬m ~ ]U\ v mon¢h ~ modgjIbin�\ ¦�hktIbct�bcnUn?d�y^fc\0h ~ \�ng�Hbing\�\ ~ bing��¶KJ�d ~
y Y mHbcy�\qtIju\^]Ut�� ~ mo] j Y \ �åhky^j�j Y hAj�ngm v hAf¨]¢\|j Y m v tE� Y \ ~ \   ~ t�jThHrgrgfcbc\ v jum�j Y hkj�®?bcn v
mH�7\ ª d�hkjlbcmonUbinsj Y \±f�hkjl\q�+LHt^¶ XTY \ r ~ \^tl\^n�y�\qmH�7hwr�mot�bcjIbc¡H\zhk¦�tlm ~ rgjlbcmon¢m ~ ´ ~ \0hHy|jlbcmon�µ
ju\ ~ ]
fc\0h v t�jum<j Y \ v b�hH�Hmon�hkf v mo]sbin�hHn�y�\�mH�Ãj Y \ ~ \�tIdgf¤jlbcn��¢hkfi�H\�¦ ~ hkbiy�\ ª d�hkjIbimongt hHn v
\|{5rgfihkbingt j Y \�tldgy�y�\^tltqmH�	j Y \�t�j¯hHn v h ~ v b¤ju\ ~ hkjIbimon°r ~ mDy�\ v d ~ \^t bcn'r ~ m v d�y|jlbcmon'y�m v \�t^¶

aD\�y^jIbimHn 1«~ \^y0hkf¤fct<j Y \©�o\^n�\ ~ hkf��åhk]Ub¤f¤xímk�±n�m v hkf� �ngb¤ju\$\^fc\�]U\�n�jut v \^¡o\|fimHr3\ v bcn
M \�ngn�h ~ jONç� 1IP ­5n�hH]U\^f¤xRQ�SUT3­D� Y \ ~ \p´In�m v hkf� �ngb¤ju\�\|fi\^]¢\^n�jutlµ ~ \|�¬\ ~ t�jumWVån�mon�y^mong�¬m ~�£
]Ubcn��YXz �ngb¤ju\$\^fc\�]U\�n�jlte�±bcj Y d�n�®?n�m�� n�t<� Y biy Y h ~ \¢y�\^f¤f�hHn v \ v �o\¢]Umo]U\�n�jut^­�hHn v
n�mHjqr3mkbin�j ¡khkfidg\�tzhHn v[Z m ~ v \ ~ bc¡khkjIbc¡H\�t�hHt±�±b¤j Y y^fihHtlt�biy�hkf² �ngb¤ju\�\^fc\�]U\�n�jut^¶T�z��jl\ ~ bcn £
j ~ m v d�y|bing�ptImo]U\sn�mHjuhkjlbcmon�bin¹m ~ v \ ~ jlm°y^fc\0h ~ fcx v \^ �ng\Uj Y \Utlr�hky�\�t�hHn v j Y \stl\|jutwmH�
v \�� ~ \�\^t�mH��� ~ \^\ v mH] jum�¦3\ d�tI\ v ­?j Y \ �o\^n�\ ~ hkf��åhH]sb¤fcxUmH�3n�m v hkf� �n5bcjl\q\|fi\^]U\�n�jutT]U\^n £
jlbcmon�\ v hH¦�m@¡H\<bct ~ \�y�hkfcfc\ v bin�hs¡o\ ~ x�y�mo]Ur�hky^jq�Th0xo¶ XTY \^tl\+tIy Y \�]U\^t�h ~ \wj Y \�n)d�tI\ v
jum'hHr�r ~ m0{Dbi]¢hkjl\+j Y \+tImHfcdgjlbcmon¹mH�Ej Y \s\ ª d�hkjIbimon¹y^mon�tIb v \ ~ \ v ¶ XTY \sy|f�hHtItIbcy0hkf�r ~ bc]¢hkf
¡Hh ~ bihkjlbcmon�hkf5�¬m ~ ]<dgfihkjlbcmonsmH��j Y \±r ~ mo¦gfc\�] bit ~ \�y�hkfcfc\ v ¶E��tEmongf¤x�Te\ v �o\ ]Umo]U\�n�jut�h ~ \
y�mon�tI\ ~ ¡o\ v ¦3\|jº��\^\�n ng\^bc� Y ¦3m ~ bing��y^\^f¤fit^­²j Y \¢hHr�r ~ m�{Dbc]¢hkjlbcmon�t�h ~ \¢ngmHjwy�mon�jIbin?d�modgt�­
b=¶ \H¶ j Y \|xpy�m ~I~ \�tIr3mHn v jum³´In�mon�y^mong�¬m ~ ]sbin��Hµ$ �ngb¤ju\e\^fc\�]U\�n�j�tIy Y \�]U\�t^¶]\í\^f¤f £ ®Dngm@� n
\ ~l~ m ~ \^tIjIbi]¢hkjl\�t©bcn-j Y \�r ~ \^tl\^n�y�\�mH�wngmon�y�mHng�¬m ~ ]sb¤jºx-hkt$��\^f¤f�hHt$nDdg]¢\ ~ bcy0hkf ª d�h £
v ~ hkjld ~ \^tWVåjlm)¦�\
d�tl\ v \|{Dju\^n�tIb¤¡o\|fcx�bcnOa5\�y|jlbcmon�ts_�hkn v_^ Xwh ~ \
y^mHfcfc\�y|ju\ v �±b¤j Y j Y \
hHr�r ~ mor ~ bihkjl\ ~ \^�¬\ ~ \^n�y�\^t�¶a`9bin�hkfcf¤xo­�tlmH]¢\'y^mo]U]¢\^n�jut$h ~ \°]¢h v \phH¦�modgjsj Y \°\^¥3\�y|jut
mH�±j Y \°r ~ \�tI\�n�y^\'mH�©´ItIbcn��odgfih ~ bcjIbi\^tlµ v d�\©jlm)j Y \°r5bi\^y�\^�±bctl\'y^mon�tIjuhHn�jUy Y h ~ hHy^jl\ ~ mH�
j Y \
y^m5\�b¢y^bc\�n�jutdc©j Y bct+\ä{gr5f�hkbcn�tsbcn�r�h ~ jIbiy^dgfih ~ � Y x³��\©f¤bi]sb¤ju\ v mod ~ tl\|fc¡H\�tsjum�Q�SUT
tly Y \^]¢\^tz�±b¤j Y TRe �H¶

4 j't Y modgf v ¦3\¹r�mHbin�jl\ v modgj Y \ ~ \�j Y hAj'mod ~ n�mHjuhkjlbcmon��¬m ~ j Y \�n�m v hkf�tIy Y \�]U\�t
y�mon�t�b v \ ~ \ v ~ \^]Ubcn v tzj Y hkjzj Y \|x�h ~ \ ~ \^fihkjl\ v jlm$j Y \ � h�¡?bih ~ j £�XTY mH]$hkt�]sb¤{5\ v  �ngb¤ju\
\^fc\�]U\�n�jutfNû� ^ P � Y \�n¹h
]sbÍ{5\ v £ Y xD¦ ~ b v �¬m ~ ]edgfihkjIbimon)bct�d�tI\ v �¬mHf¤fim���\ v ¦�x�hkn)\|{Dju\^n £

ghg â�i^÷�j�ú	j
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tIbcmon Zh
fihp� ~ n�mkf v £�
�~ \
���|b�N � P ¶ XTY bct�\ä{Dju\�ngtIbcmon�hHt�t Y m�� níbcn Nû� P bctw� Y hkj<hkfcfcm�� t�jum
mo¦gj¯hAbin��/V��������	Xqy�mHn?¡H\ ~ �o\�n�y^\�t+y^mon�jlbcn?d�mod�t�fcxH­�b=¶ \H¶Ubcn/´Iy^mon�jlbcn?d�mod�t�n�m ~ ]¢tIµ�­	� Y \�n
j Y \+tImHfcdgjlbcmon�bit�tl]Um5mkj Y \�ngmod�� Y ¶O`�dgf¤f v \|j¯hkb¤fit�y�hHn�¦�\e�¬mod�n v bcn M \^n�n�h ~ jwhHn v�v \|f
� hkfcfc\fNç�0� P ¶

aD\�y^jIbimHn-_ t Y m�� t$j Y hkj$j Y \py^fihHtlt�biy�hkf� �¡H\«r�mHbcn?jlt©]U\�t Y5£ y^\�n�ju\ ~ \ v tly Y \^]¢\�y�hHn
¦3\ v \ ~ b¤¡o\ v � ~ mH] h QYS L'n�m v hkfEtIy Y \�]U\¢r ~ m�¡?b v \ v tlmo]U\Un�mon�t�j¯hHn v h ~ vCª d�h v ~ hkjud ~ \
~ dgfc\�twh ~ \+d�tI\ v jum°\|¡HhAfid�hAju\ej Y \s\^fc\�]U\�n�juh ~ x�]¢hHtItwhHn v t�jlb¤¥7n�\^tltw]¢hkj ~ biy^\�t^¶ XTY \^tl\
~ dgfc\�t�\�n�tId ~ \¢binír�h ~ jlbcy�dgfih ~ j Y \¢]¢hHtlt<y�mon�tI\ ~ ¡HhAjlbcmon r ~ mor�\ ~ jºxH­9� Y bcy Y bct�j Y \¢]¢mHtIj
bi]Ur�m ~ juhHn�j��¬\0hAjud ~ \��¬m ~ ]U\�t Y y�\�n�jl\ ~ \ v  �ngb¤ju\ v bc¥3\ ~ \�n�y^\stly Y \^]¢\^t�­Ãn�m$]¢hkjljl\ ~�Y m@�
mon�\ v \ ~ b¤¡o\�twj Y \�]'¶ XTY \|x¹h ~ \ v bc¥3\ ~ \�n�j v \�r�\�n v bing��mon)� Y biy Y \^fc\�]U\�n�j¯h ~ x�]¢hkj ~ bÍ{
VV]¢hHtlt²m ~ tIjIbc¥3n�\^tlt�X7bit²\^¡khkfcd�hkjl\ v hHn v h ~ \�y�mo]Ur�hAjlbc¦gfi\��±b¤j Y hknem ~ v \ ~ mH�gy�mon�¡o\ ~ �o\^n�y�\
bin��/V�� � X�bcn�� � n�m ~ ]p¶ XTY \<hHr�r ~ m�hHy YpY \ ~ \�bctz¦�hHtl\ v mon�h¢r ~ bc]$hAf	n�mon�y^mong�¬m ~ ]Ubcn��
n�m v hkf� �ngb¤ju\U\|fi\^]¢\^n�j<�¬m ~ ]edgfihkjIbimon�c�¦?xCh
¡H\ ~ x)tIbc]¢r5fi\¢r3mHtIjur ~ mDy�\�tItIbcn��«mHr3\ ~ hkjIbimon7­
h��¬d5fcf¤x³rgbc\�y^\^�±bctl\�y�mon�jlbcn?d�mod�t$hHr�r ~ m0{Dbi]¢hkjIbimonOy0hkn ¦�\ ~ \^y�m�¡o\ ~ \ v � Y bcy Y \|{ Y bc¦gb¤jut
tl\�y^mon v m ~ v \ ~ y�mon�jIbin?d�modgtIf¤xo¶

� d�tItl\^fqhkn v \ Y \�\|fi\ ~ Nû�H� P±Y h0¡o\'t Y m@� nQj Y hkj+j Y \°tuhH]U\'y^fihHtlt�biy�hkf tly Y \�]U\�y�hHn
¦3\ v \ ~ bc¡H\ v � ~ mo] j Y \efcm���\^tIj�m ~ v \ ~�� h0¡?bih ~ j £�XTY mo]¢hHt�]UbÍ{5\ v ]U\^j Y m v N � ^ P � Y \�n¹h
y0h ~ \^�¬dgf¤f�y^mo]e¦5bin�hAjlbcmon³mH�Tjl\�n�tIm ~ r ~ m v d�y^j<j ~ hHr3\
��mHb v hkf�hHn v ]sb v r�mHbcn�j ª d�h v ~ hkjud ~ \
~ dgfc\�t�bit�d�tl\ v hHn v mo¦gjuhkbin¢  ~ t�jTm ~ v \ ~ v bctly ~ \^jl\�y^mon�¡o\ ~ �o\�ngy�\�t±mHngfcxH­5�¬m ~ j Y \ztIy0hkfih ~ hHt
��\|fcf�hHtE�¬m ~ j Y \±¡o\^y^jlm ~ ¡Hh ~ bihH¦gfc\�t�­5hHt�b¤j�y�mod5f v ¦3\±\ä{5r3\^y^ju\ v bcn$h�]sbÍ{g\ v �¬m ~ ]edgfihkjIbimon7¶

4 nsa5\�y|jlbcmon ^ ­ Y bc� Y \ ~ m ~ v \ ~ tly Y \^]U\�t�h ~ \�y�mongtIb v \ ~ \ v ¦�x<\ä{Dju\�n v bing�wj Y \�r ~ \^¡?bcmod�t
b v \�hHtzjlm$j Y \ Q�SUTpn�m v hkf²tIy Y \�]U\�t��±b¤j Y T�� �o¶±�zy^jud�hkfcf¤xo­�j Y hAj�tI\�y^jIbimHn)mongf¤x v \0hkfct
�±bcj Y j Y \ T�� ��tIy Y \�]U\k­�hHt
tIy Y \�]U\^tp�±b¤j Y T � �¹h ~ \)n�mHj ~ \�hkfcf¤x ��dgtIjlb¤ �\ v bcn
j Y \wn�m v hkfÃy^mon�ju\ä{5j � Y \ ~ \wj Y \wy^m5\�b$y|bi\^n�jutqmH�9j Y \wm ~ bc�Hbcn�hkfÃ\ ª d�hkjlbcmon�h ~ \�r5bi\^y�\^�±bctl\
y�mon�t�j¯hHn�j�­Tj Y hkjUbct©y^mon�tIjuhHn�j
m�¡o\ ~ \�hHy Y y�\|fcfV­T¦�d5j v b¤¥7\ ~ \^n?j$� ~ mo] mHn�\�y^\^f¤fzjlmCj Y \
mHj Y \ ~ ­¨hHn v j Y d�t
´ v bitIy�mon�jIbin?d�modgtlµ�¶

4 nsj Y \ Y bc� Y \ ~ m ~ v \ ~ V T!� � X	y�hHtl\^t�­ ª d�h v ~ hkjud ~ \ ~ dgfc\�tEy^mo]Ur�hkjlbc¦gfc\±�±bcj Y y^mon�¡o\ ~�£
�o\�n�y^\ ~ hkju\^t<mk�"� V#���$���	X�h ~ \¢ng\�\ v \ v hHt��¬m ~ j Y \sfim���m ~ v \ ~ y�hHtl\k­�¦�dgj�]Um ~ \�m�¡o\ ~ h
r ~ mDy�\ v d ~ \�y0hAfcfc\ v ´�j ~ hHn�t�¡o\ ~ tl\�bin�ju\^� ~ hAjlbcmon�µq]ed�t�j�¦�\�dgtl\ v ¶ XTY \�¦�hHt�biy�b v \0h y�mon�t�bit�jut
bin°r ~ m5y^\�\ v bing�Ujlm+tlmH]¢\�j ~ hHngtI¡o\ ~ tI\<h0¡H\ ~ hk�Hbing�smH�	j Y \��kbc¡H\�n'\ ª d�hkjIbimHn'bcn'hkf¤f7j Y \ v b £
]¢\^n�tIbcmon�t¢]sbin?d�t¢mon�\k­�bcn m ~ v \ ~ jlm¹tIj¯h0x��±b¤j Y mongf¤x�mon�\&% v bc]U\�n�t�bimon�hkfq\ ª d�hkjIbimongt�¶
XTY \�tI\�mong\ £ v bi]U\�ngtIbcmon�hkfq\ ª d�hAjlbcmon�t$h ~ \°y^mod�rgfc\ v ¦?xL´�j ~ hHn�tI¡H\ ~ tl\'fi\�hH®AhH�o\°ju\ ~ ]Utlµ
� Y biy Y h ~ bctl\�� ~ mo] j Y hAjTr�h ~ jTmH�7j Y \zr�h ~ jIb�hAf v b¤¥3\ ~ \^n�jlbihkf[mor�\ ~ hkjum ~ � Y bcy Y bit�bin�jl\�� ~ h £
ju\ v \ä{�hky^jlf¤xo¶ XTY bct r ~ mDy�\ v d ~ \�bct±�Hb¤¡o\�np\|{5rgf¤bcy^b¤jlf¤x°bin�a5\^y^jlbcmon ^ �¬m ~ j Y \wjº��m v bc]¢\^n £
tIbcmon�hkfÃy�hHtl\k­�� Y \ ~ \wb¤j bit t Y m�� n�]Um ~ \�m�¡o\ ~zY m�� jumUd�tl\wj ~ hHn�t�¡o\ ~ tl\wbin�jl\�� ~ hkjlbcmon�hHn v

ì�óhg	ì¬ï



���������	�
����
�����������������
������ ��������������� �	��!#"%$&!'�)(+*,��������
���-
*.��"/����
0� ^

tlr�\�y^bihkf ª d�h v ~ hAjud ~ \ ~ dgfc\�t±y^mo]Ur�hkjlbc¦gfc\��±b¤j Y y�mon�¡H\ ~ �H\�n�y^\ ~ hkju\^tTmH��� V#���dXEjlme �n�hkf¤f¤x
mo¦gj¯hAbin'he¦5fimDy¯®©]U\�t Y5£ y^\�n�ju\ ~ \ v  �ngb¤ju\ v bc¥3\ ~ \�n�y^\wtly Y \^]¢\��±b¤j Y _��p_+¦5fimDy¯®?t�¶��z��ju\ ~
h<tIbc]Urgfc\�r3mHtIjur ~ mDy�\�tItIbcn��smor�\ ~ hkjlbcmon$bctThkr�rgf¤bi\ v ­5j Y \ ~ \�tld5fcjIbin��Uhkr�r ~ m0{Dbc]$hAjlbcmon©bct�mH�
j Y b ~ v m ~ v \ ~ y�mHn?jIbin?d�mHd�tIf¤xo¶

 x�d�tIbcn�� h��o\�n�\ ~ hkf¤b �0hkjIbimon mH��j Y \ � d�tltI\^f¤f £ \ Y \�\|fi\ ~ jl\�y Y n5b ª d�\ N �H� P ­��E�±bcn��

hHn v a Y \^n Nç�?L5­Ã�o� P mo¦gjuhkbin¹h
t�bi]sb¤f�h ~ ¦gfimDy¯®)tIy Y \�]U\H¶ XTY \sn?d�]U\ ~ bcy0hAf ª d�h v ~ hAjud ~ \�t
j Y \|x'd�tl\<h ~ \wju\^n�tlm ~ r ~ m v d�y^jltzmH���Ãmo¦�hkjIjum ~ dgfc\�tz¦�x���hHdgtltqmon�\�t^¶T·qmHjlbcy�\wj Y hAjqj Y \
j ~ hkr3\
��mHb v hkf ~ dgfc\�dgtl\ v bcn Nû�H� P bct9j Y \�fim���\�t�jEm ~ v \ ~ �Ãmo¦�hkjljlm ~ d5fi\�� Y bcfc\�j Y \�]sb v r3mkbin�j
~ dgfc\sbit�j Y \Ufcm���\^tIjem ~ v \ ~ ��hHdgtlt ~ dgfc\H¶$a5\^\$\k¶ �g¶ ��h0¡?bct<hkn v � hH¦gbcn�m��±b¤j$� Nû� P ¶ XTY \
]$hAbin v bc¥3\ ~ \�n�y^\�tT¦�\^jº��\�\^n©j Y bit�r�hHr�\ ~ hHn v j Y \z�E�±bcn��ehHn v a Y \�n � t�r�hHr3\ ~ t�h ~ \±  ~ tIj
j Y \T�åhHy|j�j Y hkjEj Y \|x+t�j¯h ~ jE� ~ mo] h�]UbÍ{5\ v �¬m ~ ]<dgfihkjlbcmon[­?hHn v ngmHjEj Y \±r ~ bc]$hAf�mon�\±d�tI\ v
Y \ ~ \H¶ ! m ~ \�m�¡H\ ~ j Y \^b ~ \ ~I~ m ~ \�t�jlbc]$hAju\�t+h ~ \$mongf¤xíbcn v bctly ~ \^jl\°\ ~I~ m ~ n�m ~ ]Ut^­�� Y bcfc\
binpj Y bctzr�hHr3\ ~ ­ �/V�����X�bitzhHy Y bc\^¡H\ v bcn«h¢y�mon�jlbcn?d�mod�tq�Th0x'�±b¤j Y hkn�\ä{5jl\�n�t�bimHn)mH��j Y \
r3mot�jur ~ m5y^\�tItIbcn��©mor�\ ~ hkjlbcmon']U\�n�jlbcmon�\ v hH¦�m�¡o\k¶

4 n�a5\�y|jlbcmon¹�g­[h¢�o\�ng\ ~ hAf�j Y \�m ~ \�] �¬m ~ hkn?x T����<bct v \^]Umon�tIj ~ hkjl\ v hk��jl\ ~ tlmo]U\
bin�ju\ ~ \^tIjlbcn��<nDdg]¢\ ~ bcy0hkf ª d�h v ~ hkjld ~ \ ~ \�tld5fcjlt�h ~ \±�Hb¤¡o\�n7­5t Y m��±bin��wj Y hkjEj Y \ r ~ m5y^\ v d ~ \
�Hbc¡H\�n°bcn«aD\�y^jIbimHn ^ y�hHn°¦3\�\ä{Dju\�n v \ v jumUhHn�xRT!� �o¶ 4 n
j Y bit r�hkr3\ ~ ­5��\ v \�y|b v \ v jum
~ \�t�j ~ biy|j�mod ~ tl\|fc¡H\�t�jlmqj Y \ TRe ��y0hHtI\�t²bin+a5\�y|jlbcmon�t�_zhHn v ^ ­@�¬m ~	~ \0hktlmon�t²\|{5rgfihkbcn�\ v bcn
a5\�y|jlbcmon 1 � Y bcy YsY h0¡o\Tjlm v mz�±bcj Y j Y \��åhHy^j²j Y hAj���\±h ~ \ v \0hAfcbcn����±b¤j Y v bitIy�mon�jlbcn?d�mod�t
y�mD\db¢y^bc\�n�jut^¶ `�m ~ tl]UmDmHj Y y�mD\db¢y^bc\�n�jut^­�bcjpbit'n�mkj«\ä{gy|fid v \ v jlmOj Y bcn�®�mH� Y bi� Y \ ~
m ~ v \ ~ ]U\|j Y m v tThkn v j Y \qj Y \�m ~ \^jIbiy�hkf ~ \�tIdgf¤jutTmH�Ãa5\�y|jlbcmon°��t Y m���j Y hkj�j Y bct�bct�hkf¤��h�xDt
r3motItIbc¦gfc\H¶

`²bin�hAfcf¤xo­ga5\�y|jlbcmon°��bit v \|¡omHjl\ v jlm<tImo]U\�n?d�]U\ ~ biy�hkf7\ä{5r3\ ~ bc]¢\^n�jut��±b¤j Y j Y \qr3mHbcn�j
hHn v ¦5fimDy¯®¹]¢\^t Y5£ y�\^n?jl\ ~ \ v  �ngb¤ju\ v b¤¥7\ ~ \�ngy�\
tIy Y \�]U\�t v \ ~ b¤¡o\ v Y \ ~ \$� ~ mo] h�ngm v hAf
 �ngb¤ju\ \^fc\�]U\�n�j�r3mkbin�j�mH��¡?bi\|�w¶ XTY \^xs�¬dgf¤f¤xsy�m ~I~ mo¦�m ~ hkju\Tj Y \ r ~ \ v biy|jlbcmon�t�mH�7a5\�y|jlbcmon�t
_ hHn v ^ hkn v ]Um ~ \�m�¡o\ ~ t Y m@� tId�r�\ ~ y^mon�¡o\ ~ �o\^n�y�\�r Y \�n�mo]U\^n�h �¬m ~ tlmH]¢\ímH�ej Y \
v bitIy ~ \^ju\�r�h ~ hH]U\^jl\ ~ t^¶

� 	 �)� # ��������� ���
��������� 
C������� �����³���������q� �����)��# �

4 n'j Y bctqtI\�y|jlbcmon[­���\ ~ \�y�hkfcf7j Y \wy^fihHtItIbcy0hkfÃ¡H\ ~ t�bimHn�mH�²j Y \� �¡o\wr�mHbin�jltq]U\^t Y %Dy^\�n�ju\ ~ \ v
 �ngb¤ju\ v b¤¥7\ ~ \�ngy�\�tztly Y \^]U\H¶

�Ã\|jzdgtqy^mon�t�b v \ ~ j Y \w\ ª d�hkjIbimHn

ghg â�i^÷�j�ú	j
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� Y \ ~ \��pbit tldg¦g��\�y|jzjlm¢¦�mod�n v h ~ x
y�mon v bcjIbimongtzmon! � � � � ­��¬m ~ bcn�t�j¯hHn�y^\

�!� L � � ���  #"�� V=�5¶á� X
hHn v

$ �
$&% � L � � ���  � � V=�5¶ 1 X

�±bcj Y  ��' ("*)+ � hHn v  ("-,. � �'/²¶ M \ ~ \<hkn v bcn°j Y \��¬mHf¤fcm@�±bcn���­���\wt Y hAfcf²hkf¤��h�xDthHtltId�]U\
j Y hkjej Y \ v mo]¢hkbin � bctsh«�åhkb ~ f¤x ~ \��od5f�h ~ v mo]¢hkbcn[­�\H¶ ��¶¤­EmH�±j Y \�´Id�ngbcmon�mH�
~ \�y|j¯hHng�Hfi\^tlµUjºxDr3\k­¨� Y biy Y y0hHnp¦3\�j Y dgt v bitIy ~ \|jlb ��\ v bin ~ \^y^juhHn��odgfih ~ \^fc\�]U\^n?jlt �10 c

� � �32 �
45
076 "
�10 � V=�5¶ _YX

hHn v � Y \ ~ \�j Y \wy�mD\db¢y|bi\^n?jlt8
phHn v �+h ~ \whHtItld�]U\ v jumU¦�\�rgbi\^y�\|�±bitI\ey�mHn�tIjuhHn�j0­�j Y hkj
bit9
phHn v �+h ~ \�y^mon�t�j¯hHn�jqm�¡o\ ~ \0hky Y �10 ¶

4 n�n?d�]U\ ~ bcy0hAf ~ \0hHy|jum ~ y0hkfcy�d5f�hkjIbimHn�t�­:
)hHn v �sh ~ \�bcn��åhHy|j ª d5bcjl\ Y \|ju\ ~ mo�o\^n�\�modgt�¶
XTY \�tIj¯hkn v h ~ v r ~ m5y^\ v d ~ \�y�mon�t�bit�jut9mH��h�Våd�tld�hAfcf¤xw]edgf¤jlbctIjuhH�o\IX Y mH]¢mH�o\�ngb �0hAjlbcmon�� Y \ £
~ \�¦�x�j Y \^x h ~ \ ~ \�rgfihHy^\ v ¦�x \ ª dgb¤¡khkfc\�n�j v b¤¥3d�tIbcmon r�h ~ hH]U\|ju\ ~ t�m�¡H\ ~ �åhkb ~ fcx�fih ~ �o\
~ \��kbimongtsy0hkf¤fi\ v n�m v \�t�­�� ~ mH]�� Y \^n�y�\'y�hH]U\
j Y \°n�hk]¢\°mk�zngm v hAf±]U\^j Y m v t^­E� Y biy Y
hHr�r�\0h ~ \ v bcn©j Y \�n?d�y^fc\0h ~ \�n��Hbcn�\^\ ~ bcn��+f¤bcjl\ ~ hkjud ~ \�bcn©j Y \<���o�ELkt�¶�a5\^\�\H¶ ��¶ �	h0� ~ \^n�y�\
N �5� P ¶ 4 n�j Y \< �ngb¤ju\s\^fc\�]U\^n?j ��h ~ �omon[­±´In�m v \�µ
bct�bingtIju\�h v h
r3mkbin�j�mH��hHn�\|fi\^]U\�n�jwjum
� Y biy Y v \�� ~ \�\^t�mH�5� ~ \�\ v mo] h ~ \�hkjIj¯hHy Y \ v ¶ X m�h�¡HmHb v hHn�x�y�mon5�¬d�tIbcmon<bcn<j Y \��¬mHfcfcm��±bing��­
��\wt Y hkfcf²y^mon�tIbctIjl\�n�jlf¤xpd�tl\�´Iy^\^f¤fiµUbcn�tIjl\0h v mH��´�n�m v \�µ�¶

��hHy Y �10 y�hHn ¦�\$¡?bc\^��\ v hHt<hHní\^fc\�]U\�n�j¯h ~ xíy�\^f¤f<;<=?>shHtltIm5y|b�hAju\ v jum'j Y \$r3mHbcn�j
VA@B�7C;X�� Y bcy Y bct�j Y \+y�\^n?jl\ ~ mH��� ~ h0¡?bcjºx�mH�8;<=?> V a5\^\ `9bc�od ~ \©�e�¬m ~ j Y \+n�mkj¯hkjIbimonBX¯¶ 4 n
j Y \Uy�mHn?jl\|{Dj<mH��j Y \sj ~ hHn�tI¡H\ ~ tl\$bcn�ju\^� ~ hkjIbimHnír ~ m5y^\ v d ~ \U� Y biy Y �±bcf¤f�¦3\sbcn�j ~ m v d�y^\ v
bin«a5\�y|jlbcmon ^ ­gj Y \�y^\^f¤f*;<=?>zbctqhkj±j Y \�bcn�ju\ ~ tl\^y^jlbcmon)mk�9j Y \D@AE 2 ¡H\ ~ jlbcy0hkf	t�fcbcy�\w�±bcj Y j Y \
C E 2 Y m ~ b �^mon�j¯hkfÃmHn�\H¶

ì�óhg	ì¬ï
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XTY \e �¡o\er3mHbcn�jutz]¢\^t Y %?y�\�n�jl\ ~ \ v  �ngbcjl\ v b¤¥3\ ~ \^n�y�\etly Y \^]¢\+bct�mH¦gj¯hkbcn�\ v ¦�x�fcm5m £
®?bcn��U�¬m ~ hHnphHr�r ~ m0{Dbi]¢hkjIbimon�� 2 mH� �«tlhkjlbctI��x?bcn��Uj Y \w¦�hkfihHn�y^\<\ ª d�hkjlbcmon

����� �
V ��� 2 � � X�� � � L � V=�5¶ ^ X

m@¡H\ ~ \0hky Y \^fc\�]U\^n?juh ~ x'y^\^f¤f=¶	�zt�bing�¢j Y \ v bc¡H\ ~ �o\�n�y^\<j Y \�m ~ \�]'­�j Y bitq¦3\^y�mo]U\^t
� ��
�� � 
�� � 2 ��
����8� ����� �

V ��� 2 � � X�� � � L � V=�5¶ ��X

� Y \ ~ \  =?> � ;D= > �';<=?> � ���������³hHn v hkf¤f±¦�mHb¤fit v m�� n jlm�� G�� ��\ph ~ \'�omHbcn���jum
hHr�r ~ m�{Dbc]¢hkju\ 
�� � 2 ��
³mon� =?>�� ����������¶ J�n �����¬m ~ bcn�tIjuhHn�y�\k­���\�y0hHn'j Y bcn�®°mH��hHn
hHr�r ~ m�{Dbc]¢hkjlbcmon'fcbc®H\


���� �3��
"! 
 #%$ ��= � "'& >8� �&=?>( � V=�5¶á� X

� Y \ ~ \ 
 #)$ � 
 = � "+* � & > Y hHt�jlmp¦�\ v \| �n�\ v bin¹tImo]U\¢��h0x¹hHt�h
�¬d�n�y^jIbimHnCmk�(
-, � 
 = >hHn v 
-.
��
 = � "'& >@¶ XTY bitqy0hHnp¦�\ v mon�\w¦�x°\|{5r ~ \�tlt�bing�©j Y hAj

 = � "+* � & > �&= � "'& >8� �&=?>( ��
-, ��= � "+* � & ><� �&=?>L�/ ^�021 = ��
�. ��= � "'& >8� �&= � "+* � & >L�/ ^�021 = � " � V=�5¶43�X

� Y biy Y hkf¤fim�� t d�t jumUmo¦gjuhkbin.� = � "+* � & > hkn v 
 = � "+* � & > hHt
� = � "+* � & > �65 , �

� �
798 � � 5 . �

�;:=<?>+@+A �
798 �4:=<5 ,798

�
� 5 .798 �4:�< � V=�5¶ ��X

hHn v


 = � "+* � & >�� 0�1 = � 0�1 = � "798 �5 , � 798 �4:=<5 .
/ V �D¶c�?L X
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�ztIbcn��¢\ ª d�hkjIbimHn�t V=�5¶á� X¯­UV=�5¶ ��X¯­�hkn v V=�5¶¤�?L�X¯­5��\� �n�hAfcf¤x'�o\^j
� � #%$ 
&� � 2 ��
���� ! � 0 � >798 �5 , � 798 �4:�<5 .

VA�&=?>8� �&= � "'& >'X � V �D¶c�o�#X

hHn v

� ��� �
VA� �&=?> � � X�� � ! VA��,:��= >8� �=,;X 021 = 0 � >�� V �D¶c�@�)X

��\wmo¦gjuhkbcnpj Y \� �n�hkf	\ä{gr ~ \�tItIbcmon

� 0 � >798 �5 , � 7 8 �;:=<5 .
VA�&=?> � �&= � "'& >'X � � 0 � >798 �5 , � 798 � � <5 �

VA�&=?> � �&=��&"'& >dX
� � 021 =7�� �5 , � 7�� � :=<

5 �
VA�&=?> � �&= & > � " X � � 021 =7�� �5 , � 7�� � � <5 	

VA�&=?> � ��= & >
�&"�X
�D� , �&=?> 021 = 0 � > � �=, 0�1 = 0 � > � V �D¶c� 1 X

b=¶ \H¶�j Y \�y^fihHtlt�biy�hkf�� <I>�
 G=@.9B57:��f>�: ����� >�9B5C>�6�>�� � 9Y@ 5�>��)@��U>�6�>�9 � >�� GI6���� � 8 ­ ~ \^fihkjIbin��$h
�Hbc¡H\�npr3mkbin�j jumsb¤jut y^fcmotl\^tIjz_$ng\^bc� Y ¦3m ~ t�¶

! 	 �)� �)"'�)(e*-# �����)"'���#" 	%$

4 nCm ~ v \ ~ jum°y|fi\�h ~ f¤x v \| �n�\sj Y \stIr�hHy^\�t�&,mk��r�mHf¤xDn�mo]sb�hAfitwhHn v j Y \sy�m ~l~ \^tlr�mon v bcn��
tl\^jlt(' mH� v \^� ~ \^\�tqmH�9� ~ \�\ v mo] jlm¢¦�\wd�tl\ v fihkju\ ~ ­�tImo]U\�ngmHj¯hkjIbimHn'bct n�\�y^\�tItuh ~ xo¶

`²b ~ tIj�mH��hkf¤fV­o��\ v \| �n�\Tj Y \T�¬mHfcfcm��±bing��\|fi\^]U\�n�j¯h ~ xstlr�hHy�\^t�mk�3r�mHf¤xDn�mo]sb�hAfit�bcnsjº��m
v bi]U\^n�tIbcmon�tOV % �/� Xu­�\|{Djl\�n�t�bimongtzjumsj Y�~ \^\ v bc]U\�n�t�bimHn�tz¦�\^bcn��Uj ~ bc¡?bihkf

)
��* �,+ 1.- �0/ � L�e21 e T � L�e43 e65 7 � V 1 ¶¤� X

�±bcj Y bcn�r�h ~ jIbiy^dgf�h ~

ì�óhg	ì¬ï
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�$� � V 1 ¶á� X

hHt±��\|fcf²hHt

�
� � + 1 - � / � L�e21+� 3�e T 7�/ V 1 ¶ 1 X

�zt���\�]U\^n?jIbimHn�\ v r ~ \^¡?bcmod�t�fcxH­5j Y \z¦�hktIbcy�r�h ~ hH]U\^jl\ ~ t��±b¤j Y ngm v hAf3]U\|j Y m v t��±bcf¤f
¦3\�y^\^f¤f	hHn v Våm ~ XE\ v �o\�]Umo]U\^n?jlt�¶K`�m ~ r ~ hHy|jlbcy0hkfÃrgd ~ r�motl\^t�­�j Y \�tI\�]¢mH]¢\^n�jut±�±bcf¤fÃ¦�\
j¯hH®k\�n³hkt �	\^�o\�n v ~ \¢]Umo]U\�n�jut^¶ �Ã\^j��*=�¦�\sj Y \Un�m ~ ]¢hkfcb ��\ v �Ã\��H\�n v ~ \Ur3mHf¤xDn�mo]sbihkf
m@¡H\ ~ N �<� ���s� P tuhkjIbit���xDbcn��

�*=�V7�+� X � � � �*= V ��� X � V ��� X = / V 1 ¶ _YX

hHn v

� � "
�&" �*= V 1 X�� > V 1 X�� 1 ���D=�� = > � V 1 ¶ ^ X

�±bcj Y �D= � �	�FV=� @ � � Xu¶ ! m ~ \�m�¡o\ ~ ­ v \^ �ng\��-=?>#V 1 � � X�hHt
�*= V 1 X�� >#V � X¯¶
�zn�x�r�h ~ jlbcy�dgfih ~°~ \^y^juhHn��odgfih ~ y^\^f¤f�m ~ \^fc\�]U\^n?jpy�hHn hkfc��h0xDtp¦�\�]¢hHr�r�\ v ¦�x,h

v b�hk�omon�hkf3h b¢n�\qj ~ hHn�tI�¬m ~ ]¢hkjlbcmon$mon�jumej Y \ ~ \^�¬\ ~ \�n�y^\�y�\|fcf ; � N �<� ���s� P � N ��� � �+� P ¶
J�¡H\ ~ ;¢­�y^\^f¤f²]¢mH]¢\^n�jut�mk�EhHn�hHr�r ~ m0{5bc]¢hkjlbcmon�� 2 V 1 � � X � & mH� � V 1 � � X�h ~ \ v \| �n�\ v
hHt±�¬mHfcfcm�� t

� =?>
 VA� 2 X �
�

 �*=?>IV

1 � � X7� 2 V 1 � � X�� 1 � � ���D= ��� > / V 1 ¶ ��X

! m ~ \^m�¡o\ ~ ­¨\ v �o\w]Umo]U\�n�jlt�h ~ \w�Hbc¡H\�n�¦?x

� = � VA� 2 X � � � �-=�V � � X � 2 V 1 � � � � X���� � ���D= � V 1 ¶á� X
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� Y \ ~ \�� bctphQ�H\�n�\ ~ bcyCt�xD]e¦�mHfw�¬m ~ j Y \�fc\^��j�V � Xu­ ~ bc� Y j�V ( Xu­�¦�mHjljlmo] V�� X¯­�hHn v
jumor V���X�\ v �o\^t�­ ~ \�tIr3\^y^jIbc¡H\^f¤x�� 1 � m ~ � � bct��e�o­ v \�r�\�n v bing�
mon�j Y \er�h ~ jIbiy^dgf�h ~ \ v �o\
y�mon�t�b v \ ~ \ v ��hHn v j Y \wmHj Y \ ~ y^m5m ~ v bcn�hkju\whAfimong�Uj Y hkjq\ v �o\�bit � � ¶

4 n M \�n�n�h ~ j Ná� 1 P ­�h+�o\^n�\ ~ hkf[�åhH]sb¤fcx©mH�	n�m v hkf7tly Y \^]¢\^tqbctTbcn?j ~ m v d�y^\ v � Y bcy Y h ~ \
~ \^fihkjl\ v jum
j Y \s]sb¤{5\ v  �ngb¤ju\s\|fi\^]U\�n�jut�mH� � h0¡?bih ~ j £�XTY mo]¢hHt/Nû� ^ P binC� v bc]U\�n�t�bimongt�­
hHtst Y m�� nQbin M \�n�n�h ~ j¢hHn vQv \|f � hkf¤fi\ Ná��� P ¶ �q��ju\ ~ j Y \phHr�r�\0h ~ \�ngy�\'mH� j Y \°ngm v hAf
y�mon�y^\�rgjwbcn�j Y \s\�h ~ f¤x³���H�ELHt�­Ã]Um v \ ~ n¹n�m v hkf�]U\^j Y m v t���\ ~ \sbin��åhHy|j v \^¡H\^fcmor�\ v bcn
nDdg]¢\ ~ bcy0hkf ~ \�hHy^jlm ~ y0hkfcy�d5f�hkjIbimHn�t�bcn$j Y \qfihkjl\<���o�+LHt�¶ XTY \�tI\�]U\^j Y m v t�h ~ \zy^mon�t�bit�ju\�n�j
binQj Y \'tI\�n�tI\�j Y hkjsj Y \|xQy�mon�¡H\ ~ �H\pjlmCj Y \'\|{ghHy^j¢tImHfid5jlbcmon mH�qj Y \p�kbc¡H\�n \ ª d�hkjlbcmon
bin�j Y \)fcbc]sbcjpmH�<h³¡khHngbct Y bcn��O]¢\^t Y ¶�� �H\�n�\ ~ hkf ~ \^�¬\ ~ \�n�y^\�bit°j Y \ ~ \^¡?bc\^� r�hHr3\ ~
¦?x �	h0� ~ \^n�y�\ N �5� P ¶-�zt$��\ Y h0¡H\«t Y m@� n bin-tI\^¡H\ ~ hAf�r�hkr3\ ~ t�­Tj Y \�tI\«]U\^j Y m v t
h ~ \
~ \^fihkjl\ v jumsn�mHn�y�mon5�¬m ~ ]sbcn��s �ngb¤ju\�\^fc\�]U\^n?jz]U\^j Y m v t�¶ M m���\^¡o\ ~ j Y \�tI\�]U\^j Y m v tqh ~ \
´In�mon�t�j¯hHn v h ~ v µUbcnptl\^¡H\ ~ hkf�hktlr�\�y^jlt�¶

`²b ~ tIj
mk�whkf¤f=­Tj Y \«¦�hktIbcy)d�n�®?n�m�� n�t'h ~ \�ngmHj
r�mHbcn?j$¡khkfidg\�t©m ~ v \ ~ b¤¡HhAjlb¤¡o\�t°¦gdgj
bin�t�ju\�h v � > � � 8 9 �R>��)DY>��fG �f>�9B5H: ¶

�Ã\|j$dgt ~ \�y�hkfcf Y \ ~ \°j Y hkjUbin�j Y \'nDdg]¢\ ~ bcy0hkf ~ \0hHy|jum ~ y0hAfiy^dgf�hAjlbcmonOjl\ ~ ]Ubcn�mHfcmo�HxH­
´In�m v \�µ)bcnQr ~ bcn�y^bcrgfc\ ~ \^�¬\ ~ t+jumCh«�åhkb ~ f¤x fih ~ �o\H­ Y mo]Umo�H\�ngb ��\ v ~ \��Hbcmon[­�d�tId�hkf¤fcx³j Y \
ª d�h ~ jl\ ~ mH��hHnChHtltI\�]e¦5fcxCm ~ \|¡o\�n h
� Y mHfc\$hktltl\^]e¦gf¤x¹bin¹j Y \ ~ \0hHy|jum ~ y^m ~ \k¶ 4 n¹j Y \
r ~ \^tl\�n�jzn?d�y^fc\0h ~ \�ng�Hbing\�\ ~ bing�¢f¤bcjl\ ~ hkjud ~ \H­¨n�m v hkfÃ]U\|j Y m v t Y h0¡o\<hkfc]¢mHtIjqy�mo]Urgfc\^jl\^f¤x
~ \�r5f�hHy^\ v j Y \�y|f�hktltIbcy0hAfg �ngb¤ju\�\^fc\�]U\�n�j0­o �ngbcjl\ v b¤¥3\ ~ \^n�y�\ThHn v  �n5bcjl\�¡omkfid�]U\T]U\|j Y m v t
� Y biy Y h ~ \er ~ hHy^jIbiy�hkf¤fcxpj Y \emongf¤x«mong\�t�]U\�n�jIbimong\ v bin�j Y \ejl\|{Dju¦�mDmo®?t�mon)n?d�]U\ ~ biy�hkf
r�h ~ jIb�hAf v bc¥3\ ~ \�n�jlbihkf�\ ª d�hkjlbcmon�t^¶ ! mot�j
mH��j Y \«�zn�n?d�hkf�hkn v \�bcn?jl\ ~ ! \�\^jIbing�ot
mH�
j Y \°�z]¢\ ~ bcy0hHn ·zdgy^fc\0h ~ a5mDy^bc\^jºx V�	�
�� Xu­�hkt+��\|fcfqhHtsj Y \ X mHrgbiy�hkf ! \^\^jIbin��Ht$\|¡o\ ~ x
jº��mOxo\0h ~ tpmH�ej Y \ ! hkj Y \�]¢hkjlbcy�t«hHn v�
 mo]Ur�dgj¯hAjlbcmon ��b¤¡?bit�bimHn mH�<j Y \�	�
�� Y h0¡o\
tl\�tItIbcmon�tz\�n�jlb ~ \|fcx v \|¡omHjl\ v jlmUn�m v hkf	]U\^j Y m v t^­�n�mHjqmongf¤x
�¬m ~ v b¤¥3d�tIbcmonp¦�dgjzhkfctlmU�¬m ~
j ~ hkn�tlr�m ~ j¢r ~ mo¦gfc\�]Ut�­Tbcn t�j¯hkjIbiypm ~ jlbc]U\ £ v \�r�\�n v \^n�j°tIb¤jud�hAjlbcmon�t�¶ XTY \^b ~ t�j¯hHn v h ~ v
v \ ~ bc¡khkjIbimonObit¢¦�hHtI\ v mHn j Y \�y^mon�tl\ ~ ¡khkjIbimon mH��r Y xDtIbcy0hAf�r ~ mor3\ ~ jIbi\^t©tldgy Y hHt¢]$hktlt
¦�hkfihHn�y�\whkn v y�mon�jlbcn?dgb¤jºx V=hkj�fi\�hHtIj±bcn°j Y \�]U\0hkn,X�mH�	j Y \�tIy0hkfih ~ ¡kh ~ b�hH¦5fi\�V �UX�hHn v mH�
j Y \wy�m ~l~ \^tlr�mon v bcn�����d5{ V�� � �8
&� � X¯¶�a5d�y Y y�mon�tI\ ~ ¡HhAjlbcmon«r ~ mor�\ ~ jIbi\^t�h ~ \ ~ \|f�hkjl\ v
jum¹j Y \pd�tl\'bcn h¹y^fihHtlt�biy�hkfzn�mon�y^mong�¬m ~ ]Ubcn�� hHr�r ~ m�hHy Y mk� ª dgb¤ju\ptlr�\�y^b¤ �y�m ~ 8 � � G �
� �+8 � 6�8Y5 � 6	>�6 � �0>�: ­7� Y bcy Y¹Y h0¡o\s¦�\�\�nChHn�hkfcx �^\ v bcn�r�h ~ jIbiy^dgfih ~ bcn M \�ngn�h ~ j�hHn v)v \|f
� hkfcfc\fNç� 1 ­Ã��� P hHn v �±bcf¤f	¦3\ ~ \�y0hAfcfc\ v bin'j Y \�ng\|{Djzjº��m¢tl\�y|jlbcmon�t^¶

X m�j Y bct°tl\^y�mon v ngmon�tIjuhHn v h ~ v �¬\0hkjld ~ \k­q��\¹]ed�t�jph v�v h j Y b ~ v mHn�\«� Y bcy Y bct
r3\ ~ ¡khHtIb¤¡o\
bcn j Y \
n?d�y^fc\0h ~ \�n��kbin�\^\ ~ bin��)f¤b¤ju\ ~ hkjud ~ \H­En�hH]U\^f¤xíj Y \
d�tI\
mH� 576�8 9;:'<I>�6 :�>
@.9B5C>�D)6�8Y5H@0GI9 r ~ mDy�\ v d ~ \^t©¦�xQ� Y biy Y hí]<dgfcjIb v bi]U\�ngtIbcmon�hkfzr ~ mH¦gfi\^] bit ~ \^rgfihHy�\ v ¦�x

ì�óhg	ì¬ï
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h�tl\|jsmH�±y^mod�rgfc\ v mHn�\ £ v bi]U\^n�tIbcmon�hkf�r ~ mH¦gfi\^]Ut�¶ X	~ hkn�tI¡H\ ~ tI\°bin�ju\^� ~ hAjlbcmon Y hHt<¦3\^\�n
hHn�hkf¤x ��\ v bin Ná��� P hHn v �±b¤f¤f9¦�\�¦ ~ bi\ ��x ~ \^y0hkf¤fi\ v bcn)aD\�y^jIbimHn ^ ¶

�	hHt�j�¦�d5j�n�mHjzfi\�hHtIj�­7j Y \ ~ \�bit�h$� Y mHfc\ey|f�hHtIt�mH��n�m v hkf9]U\^j Y m v t�� Y bcy Y�~ \^f¤bc\+mon
j Y \zd�tl\zmH� � �E8 : @ 
 G � � 9BG � @�8 � � � 9 � 5H@0GI9;: ­gbingy^fcd v bcn��ebcn
r�h ~ jlbcy�dgfih ~ \|{5r3mHn�\�n�jlbihkf7¦�hHtIbct
�¬d�n�y^jIbimHn�t�¶ XTY \�tI\©�¬d�n�y|jlbcmon�teh ~ bctl\ ª d5bcjl\
n�hkjld ~ hkf¤f¤xCbcníj Y \©y^mon�ju\ä{5j+mH�Tj ~ hHn�t�¡o\ ~ tl\
bin�ju\^� ~ hAjlbcmonQr ~ mDy�\ v d ~ \^t�¶ XTY \'n?d�]U\ ~ biy�hkfzhHn�hkf¤xDtIbct¢mk�zj Y \�tI\�tIm £ y�hkfcfc\ v 8 9�8 � � 50@ � 8 �
n�m v hkf¨]U\^j Y m v t�y0hHn$¦3\q�¬mod�n v bin M \^n�n�h ~ j&Ná�0_ P ¶ M bc� Y \ ~ m ~ v \ ~ hHn�hkfcx?jIbiy�hkf7]U\|j Y m v t
Y h0¡o\
¦�\�\^n³r ~ \^tl\^n?jl\ v �¬m ~ bingtIj¯hkn�y�\©bcn J�d��omHd�hH�)hkn v � hk�ºbiy N �A_ P hHn v bcn³�zf¤jlbcr�h ~�£
]$hk®Hm�¡ChHn v X mo]¢h��tl\|¡Db �y�Ná� P ¶ 4 nCj Y bctw��m ~ ®�­	��\$t Y hkf¤f ~ \�t�j ~ biy|j<mHd ~ tI\^f¤¡o\�t�jumpr�d ~ \^f¤x
r3mHf¤xDn�mo]sbihkf	]U\^j Y m v t^¶

XTY \�tl\U�¬\^� ~ \^]$h ~ ®?t<t Y modgf v ]$hk®H\¢y^fc\0h ~ j Y hkjwn�m v hkfE]U\^j Y m v twy0hHn�ngmHj�¦3\+¡?bc\ £
��\ v tIbc]Urgf¤x©hkt�¡kh ~ b�hkn?jlt�mk�7��\^f¤f £ ®Dngm@� n
hHn v dgn v \ ~ tIjlm5m v ]U\|j Y m v t�¶ XTY \^b ~ hHn�hkfcxDt�bit
~ \ ª dgb ~ \^t°y�mo]Urgfc\^jl\^f¤x-tIr3\^y^b¤ �y)]¢hkj Y \�]¢hkjlbcy0hAf�ju\^y Y ngb ª d�\�t^­z� Y \ ~ \�n�mongy�mong�¬m ~ ]sbcjºxH­
h v Y mDy$n?d�]U\ ~ bcy0hkf ª d�h v ~ hkjud ~ \�tehHn v ª d�hktIbcr3mHf¤xDn�mo]sbihkf��¬dgn�y^jIbimongte]¢h0xí¦�\¢r ~ \^tl\�n�j
hkfcjlmo�o\|j Y \ ~ ¶ XTY \s\^¡?b v \�n�j�tldgy�y�\^tlt�mH��n�m v hkf�]¢\|j Y m v t�bcn�n?d�y^fc\0h ~ \^n��Hbcn�\�\ ~ bcn��'y0hkf £
y�dgfihkjlbcmon�t�t Y m�� t�j Y hAj�j Y \ ~ \ebct�y^fc\0h ~ f¤x�hHn�hkd v bc\�n�y^\U�¬m ~ j Y bit���m ~ ®�¶ XTY \ ~ \+bct�]Um £
~ \�m�¡H\ ~ h
fimHjwmk�ThHrgrgfcbcy0hAjlbcmon�t�bin¹mHj Y \ ~  �\|f v twf¤bc®H\Ubin¹�o\^n�\ ~ hkf ��dgb v ��m@� bcnír�m ~ mHd�t
]¢\ v bih V=h ª d5bc�¬\ ~ t�­�mHb¤f ~ \^tl\ ~ ¡omHb ~ t^­7\|juyH¶ X¯­�hHn v bcn�r�h ~ jlbcy�d5f�h ~ v b¤¥7dgtIbcmon)hHn v j ~ hHn�tIr3m ~ j
mH��y^mon�j¯hH]sbcn�hHn�jut�dgn v \ ~ � ~ mHd�n v m ~ bcn�j Y \ehAju]Umotlr Y \ ~ \H­3�¬m ~ � Y biy Y ngm v hAf9]U\|j Y m v t
h ~ \<\�tlr�\�y|b�hAfcf¤x«��\^f¤f�tIdgbcjl\ v c m�¡o\ ~ ]U\�t Y \�t�� Y bcy Y h ~ \ehkjqfi\�hHtIj�jlmor�mHfimH�Hbiy�hkf¤fcxpmH��j Y \
d�ngbcmon
mH� ~ \�y^juhHn��Hfc\�tTjºxDr�\H­Dj Y \�y^m5\�b¢y^bc\�n�jutTbcn
j Y \zfi\�h v bcn��+\ ª d�hAjlbcmon�t h ~ \�n�mHj���\|fcf £
®Dngm@� n'hkn v h ~ \qj Y \ ~ \|�¬m ~ \��H\�n�\ ~ hkf¤fcx ~ \^rgfihHy�\ v ¦�x$rgbc\�y�\|�±bitI\wy�mon�t�j¯hHn�jlt±m@¡H\ ~ y^m�h ~ tl\
]¢\^t Y \^t�¶K`�m ~ j Y \^tl\�r ~ mo¦gfc\�]Ut�­5j Y \qbin v d�tIj ~ bihkf7t�bi]<dgfihkjum ~ tTy^fihHtItIbcy0hkf¤fcx ~ \|fcbc\�mon¢ �ngb¤ju\
v bc¥3\ ~ \�n�y^\�t<m ~ ¡omHfcd�]U\�t^¶ ! m ~ \ ~ \�y^\�n�j ~ \�tI\0h ~ y Y ��m ~ ®?t<r�dgjwj Y \U\^]¢r Y hHtIbctemHn¹j Y \
d�tl\ mH�3]sb¤{5\ v m ~ ]sb¤{5\ v Y xD¦ ~ b v  �n5bcjl\q\|fi\^]U\�n�jT]U\^j Y m v t�­�� Y bcy Y©Y h0¡H\�h�y^fc\0h ~ ngm v hAf
�¨h0¡om ~ hHt±��\�t Y hkf¤f²tl\�\�fihkju\ ~ ¶

�Ã\|j�d�t   ~ tIj ~ \�y�hkf¤f²j Y \��o\�n�\ ~ hkf Q�SUTp¦�hktIbctq�¬d�ngy^jlbcmon�tqbin«� � hHt v \ ~ b¤¡o\ v bcn_Ná� 1 P ¶
QYS«y|fi\�h ~ f¤x©t�j¯hHn v tT�¬m ~�� h0¡?b�h ~ j £ºXTY mo]¢hHt^­g� Y b¤fi\�TUbit±hkn©bin v \|{ ~ \|f�hkjl\ v jlmej Y \�m ~ v \ ~
mH�7y^mon�¡o\ ~ �o\^n�y�\zmH�7j Y \ y�m ~I~ \�tIr3mHn v bcn��etIy Y \�]U\+c��¬m ~ h��Hb¤¡o\^nfT�­?j Y \qm ~ v \ ~ mH�[y^mon�¡o\ ~�£
�o\�n�y^\�bcn � � n�m ~ ] bct V T-�$� X 
B6	G+<?@ �;> � 5 � >�:	G � �F5H@0GI9 @A: :��fG�G�5 � >�9,G �ID �[¶�Q�S��<bit9j Y d�t
bin�r ~ bingy^bcrgfi\¢h©tI\�y^mon v m ~ v \ ~ tly Y \�]U\s� Y bcfc\ QYS��
bct�mH�Ej Y b ~ v m ~ v \ ~ ¶ XTY \stl\|j '¸mH�
r�h ~ hk]¢\|ju\ ~ t	bit	�Hb¤¡o\^n+¦�x ' � + � = � � @�� L � � � � �	T�� � =?>
 � @B� C � L � � � � �	T 7±hkn v j Y \�y�m ~�£~ \�tIr3mHn v bcn��wtlr�hHy^\�&�bct ) �$��� & � � )

� & �$��� �±bcj Y ���	�=�BV ' X � � @ � V &
X � V T(�«� X	V T#� ^ X¯¶
XTY \wn�m v hkf	¦�hHt�bit±�¬d�n�y|jlbcmon�tzh ~ \
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� =?>
 V 1 � � X � �*=?>#V 1 � � X-� � �$��� � =�� & > V 1 � � X*� � = & �$��� � >�� V 1 � � X � @B� C � L � / /�/ �	T �
� = � V 1 � � X � V ��� X �$� " �� V � �$� "'& = V 1 � � X*� � �$��� & = V 1 � � X�X � @ � L � /�/ / �	T �
� = . V 1 � � X � � �� V � ��� "'& = V 1 � � X � � �$��� & = V 1 � � X X�� @ � L � /�/ / �	T �
� = 	 V 1 � � X � � = � V � � 1 X � @ � L � / /�/ �	T �
� = � V 1 � � X � � = . V � � 1 X�� @ � L � /�/ / �	T � V 1 ¶43�X

� Y \ ~ \ � VA@CX V ~ \^tlr[¶ � V C;X X�� ��m ~ �¢hkn v bct�tId�y Y j Y hkj T � � V @ X V ~ \^tlr[¶ T � � V C;X X
Y hHt�j Y \�tlhH]U\�r�h ~ bcjºx©hHt1@ V ~ \^tlr[¶*CFX±¶ XTY \�r�h ~ jlbcy�dgfih ~ y�hHtl\^t T � L+hHn v T � � Y h0¡o\
�±bcf¤f	¦3\wy^mon�tIb v \ ~ \ v bin'j Y \�ng\|{Djzjº��m¢tl\�y|jlbcmon�t^¶

XTY \��o\^n�\ ~ hkf v \^jl\ ~ ]Ubcn�hkjIbimHnemH�Dj Y \�tlr�hHy�\ &pjumq¦�\�dgtl\ v �Hb¤¡o\�nehqtI\^j ' mk� v \^� ~ \^\�t
mH�[� ~ \^\ v mH]p­�hHn v j Y \�n°mH�7j Y \�y^m ~l~ \�tIr3mon v bing�s¦�hHtIbct��¬d�ngy^jlbcmon�t^­ Y hHt�¦3\^\�n
j ~ \0hAju\ v bcn
v \^juhkbcf¨bcn M \�n�n�h ~ j0­��ohk¥ ~��\k­ghHn v � mo¦3\ ~ jlt�Ná��� P ¶ \í\zt Y modgf v hkfctlm<]¢\^n�jlbcmon$j Y hkj�j Y \ ~ \
h ~ \¢mHj Y \ ~ ]sbÍ{5\ v  �ngb¤ju\©\^fc\�]U\�n�j+�åhH]sb¤fcbc\�t^­��¬m ~ bin�t�j¯hHngy�\©bcn 
�~ \����|b=­ ��mHd��HfihHt�­�hHn v
! h ~ bcngb N _ P m ~ bcn 
�~ \
���^bg\^j�hkf=¶ N ^ P ­k� ~ mo] � Y bcy Y mHj Y \ ~ ngm v hAf5 �n5bcjl\�\^fc\�]U\^n?j�]U\|j Y m v t
y0hHnp¦3\ v \ ~ b¤¡o\ v c�bcn�r�h ~ jlbcy�d5f�h ~ ­¨n�m v hkfÃ �ngb¤ju\�\^fc\�]U\�n�jltz�±b¤j Y fc\�tIt�r�h ~ hH]U\^jl\ ~ tqj Y hHn
QYS��w¦�dgj j Y \wtuhH]U\�m ~ v \ ~ y0hHnp¦�\ v \^¡o\|fimHr3\ v hHt t Y m@� npbin M \^n�n�h ~ jq\^jzhkfV¶]Nç�@� P ¶

XTY \ey^fihHtItIbcy0hkf9r ~ bc]¢hkf	¡kh ~ bihkjlbcmon�hAfÃ�¬m ~ ]<dgf�hAjlbcmon«mH��mod ~ r ~ mo¦gfc\�] V �5¶¤� X��±b¤j Y j Y \
¦3modgn v h ~ x©y^mon v b¤jlbcmon�t V=�5¶á� X�hHn v V �5¶ 1 X�y�mon�t�bit�jut±mH�Ã �n v bcn���� ��� �
	 "� & 
 < V � X�tld�y Y
j Y hkj

�[VA�-���;X ��� V
�;X�� ��� ��� � V 1 ¶ ��X
� Y \ ~ \ �BV �-���;X������ V 
�� �3� ���*� ������X�� � � � V��;X#���������	� � �±b¤j Y 	 "� & 
 < V � X � +���� � �
	 " V � X �����


 <
� L 7?­�	 " ¦3\|bing�¢j Y \wtIj¯hkn v h ~ v a5mH¦3mHfc\^¡
tlr�hHy^\H¶

� y^mong�¬m ~ ]sbin��¹hkr�r ~ m0{Dbc]$hAjlbcmon mk� �Qbctsmo¦gj¯hAbin�\ v ¦?xífimDmo®�bcn����¬m ~ � 2 ���#2 �
	 "� & 
 < V � X��±b¤j Y � @ � V �(2 X���� tld�y Y j Y hAj

�[VA� 2 ��� 2 X � � V�� 2 X � ��� 2����#2 / V 1 ¶c�?L X

 \�y0hkd�tl\sj Y \¢tIy Y \�]U\^t<]U\�n�jIbimong\ v r ~ \^¡?bcmod�t�fcx¹r ~ m�¡Db v \Umongf¤x«j Y \sy�mHn?jIbin?dgb¤jºx¹mH�

mon�\wm ~ jº��m$]Umo]U\�n�jltzmH� � 2 hAj y�\^f¤f²¦3mHd�n v h ~ bi\^t�­&� 2 bcjltl\^f¤��bctqn�mHj y�mHn?jIbin?d�mHd�t�hkn v

ì�óhg	ì¬ï
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 < V � X�� V 1 ¶c�o�#X
tlmUj Y hkj � 2 bitqh 9,GI9 � GI9 � G?6�� @.9YDW8 
 
B6�G���@�� 8F50@HG?9 mH� �	¶�� ª d�hkjlbcmon V 1 ¶¤�?L�X�t Y modgf v ¦�\
]¢m v b¤ �\ v hHy^y�m ~ v bing�HfcxH­�hHn v �[VA� 2 ��� 2 X�t Y mod5f v ¦3\ ~ \�rgfihHy�\ v ¦�x � 2 VA� 2 ��� 2 Xu­�� Y \ ~ \

� 2 VA� 2 ��� 2 X � 4�
076 "

�
��� 
�� � 2 � ��� 2 � � � �

� � � 2 � 2 � � / V 1 ¶c�@�)X

XTY \Un�mon�y^mong�¬m ~ ]Ubcn��!� 2 �±b¤fcf�y^mon�¡o\ ~ �o\Ujum.� b¤�ThHn v mon5fcx)b¤�TtImo]U\í´Ir�hkjly Y jl\�tIjlµpbct
r�hHtltI\ v ¶�a5\^\�\k¶ �g¶�a?j ~ hkn��¢hHn v `9b¤{ N ��3 P ¶

�Tj�j Y bct�r�mHbcn�j0­[b¤j�bit�bcn�ju\ ~ \�t�jlbcn���jlm°y�mHf¤fi\^y^jw��\^f¤f�®Dngm@� nC\ ~I~ m ~ \^tIjIbi]¢hkjl\�tw� Y \�n
n�mon�y^mong�¬m ~ ]Ub¤jºx©bct±r ~ \�tl\^n�j�hkn v hkfitIm+� Y \�n'j Y \�]¢hkj ~ b¤{
\^fc\�]U\�n�jutzhHr�r�\0h ~ bcn��+binp� ª ¶
V 1 ¶¤�@� X±h ~ \+ngmHj�y0hAfiy^dgf�hAju\ v \ä{�hky^jlf¤x)¦gdgj ~ hAj Y \ ~ hHr�r ~ m0{5bc]¢hkju\ v ¦�x�n?d�]U\ ~ bcy0hAf ª d�h £
v ~ hkjld ~ \k­ hHt¢d�tl\ v bin j Y \��¬mkfcfcm��±bin�� tl\�y|jlbcmon�t^¶ �¸�H\�n�\ ~ hkf ~ \|�¬\ ~ \^n�y�\)hH¦3mHdgj©\ ~l~ m ~
\�tIjIbi]¢hkjl\�t�bct 
 Y hHr[¶<_°mH� 
 b�h ~ fi\|jfN � P m ~�Y bctwh ~ jlbcy^fc\+bin N 3 P ¶���t���\ Y h0¡o\Utl\^\�nCr ~ \ £
¡Dbcmod�t�fcxH­ � � �32 ­�tlm¹j Y hAj+j Y \'mon5fcx³¡kh ~ b�hAjlbcmon�hkf�y ~ bc]U\�tUbin�j Y \'tl\�ngtl\'mH��aDj ~ hHn��
hHn v `9bÍ{ N �=3 P y�mH]¢]sb¤ju\ v Y \ ~ \¢h ~ \ ~ \^fihkju\ v jlm°j Y \sn�mHn�y�mon5�¬m ~ ]sb¤jºxChHn v jum°j Y \¢dgtl\
mH� ª d�h v ~ hkjld ~ \ ~ dgfi\^t�¶

\�b¤j Y y^mong�¬m ~ ]sbin���\|fi\^]U\�n�jut¢hHn v \|{ghHy^jsbcn�ju\^� ~ hkjIbimHn[­Ehkf¤f v \^r3\^n v tsmoníj Y \°hkr £
r ~ m0{Dbi]¢hkjIbimHn«r ~ mor3\ ~ jIbi\^tzmH�9j Y \�tlr�hHy�\ &T­�� Y biy Y binpjud ~ n v \^r3\^n v tzmon�j Y \w� ~ \�hkju\^tIj�1�	��
 ­7� Y \ ~ \ ��
 bct�j Y \stl\^jwmk�]Vår3mHtIb¤jlb¤¡o\#Xzn�hAjud ~ hkf�n?d�]<¦3\ ~ t�­²tldgy Y j Y hkj �
� � &T¶� ngm@�±bcn���j Y hkj � ­Hb¤j�bct�r�motlt�bi¦5fi\Tjlm�r ~ \ v bcy^j�j Y \T¦�\ Y h0¡?bim ~ mH��j Y \T\ ~I~ m ~ VA�<� � 2 X[binej Y \
	 " ngm ~ ]'­Dn�hH]U\^f¤xo­DmH� � V#� � X²bc� �©bit�tl]UmDmHj Y \�n�mHd�� Y ¶ XTY \ 	 " n�m ~ ] bit�j Y \qn�hkjld ~ hAf
n�m ~ ] �¬m ~ h�tl\�y^mon v m ~ v \ ~ \^f¤fcbcrgjlbcy'r ~ mH¦gfi\^]'¶ X m¹�o\^j$hHn � � \^tIjlbc]¢hkju\k­�t�j¯hHn v h ~ v
��d�¦gbcn £ ·qb¤jutly Y \wh ~ �odg]¢\^n�jutTt Y modgf v ¦3\�hHr�rgf¤bi\ v ¶�a5\^\��¬m ~ bcn�t�j¯hHn�y^\�·qb¤jutIy Y \/Nû� 1 P hHn v
�	\^tuhkbcn�j&Nû�+L P ¶ XTY \ ~ \^tldgf¤j�bct�j Y hkj�bcn$j Y \zy^mong�¬m ~ ]sbin��<y0hHtI\q�±b¤j Y \|{ghHy|j ª d�h v ~ hkjud ~ \�t^­
j Y \p\ ~I~ m ~ bin j Y \�� � n�m ~ ] bct¢mH� �/V�� � � " XshHtItld�]sbcn��³j Y hkj � bit$tl]Um5mkj Y \^n�mod�� Y ¶
�	\|jsd�t+r�mHbcn�jUmodgjej Y hkjst�bi]sb¤f�h ~s~ \�tIdgf¤jutsy0hkn�¦3\
r ~ m�¡o\ v �¬m ~ j Y \'hkn�hkf¤xDjIbiy�hkfTngm v hAf
tly Y \^]¢\^t�­3hHt t Y m�� npbin Nç��_ P ¶

4 n�j Y \En�mon�y^mong�¬m ~ ]sbin��qy0hktl\H­khHt[�±b¤j Y n�m v hkfk �ngb¤ju\�\^fc\�]U\�n�jlt�­ohkn<h v�v b¤jlbcmon�hkf�\ ~l~ m ~
ju\ ~ ] bctqbcn�j ~ m v d�y^\ v ¶�\�b¤j Y j Y \ v \�� ~ \�\^tzmk��� ~ \^\ v mH] y Y motI\�n Y \ ~ \k­¨j Y hkjq\ ~I~ m ~ jl\ ~ ]
v \�r�\�n v t�mon�j Y \�nDdg]e¦�\ ~ � mk�E]Umo]U\�n�jutq� Y biy Y h ~ \�r ~ \^tl\ ~ ¡o\ v ¦�\^jº��\�\^n¹h v ��hHy^\�n�j
y�\^f¤fct�¶ 4 n � � n�m ~ ]'­7b¤j�bct�mH� � V#� � � " X¯¶�`�m ~ h v \�]Umon�t�j ~ hkjlbcmon[­[tI\�\s�zr�r3\^n v bÍ{ 
 mH�
Nç��� P ¶
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�zt���\©t Y hkf¤f�tl\�\¢bin¹j Y \¢�¬mHf¤fcm@�±bcn���tl\�y|jlbcmon�t^­�j Y \¢]¢hHtlt<y�mongtl\ ~ ¡khkjlbcmon r ~ mor�\ ~ jºx
v \�r�\�n v tpbcn r�h ~ jpmon,j Y \¹d�tI\ímk�+hHn h v Y m5y�n?d�]U\ ~ biy�hkf ª d�h v ~ hAjud ~ \¹bcn m ~ v \ ~ jum
fid�]UrCj Y \U]¢hHtlt�]¢hkj ~ biy^\�twbin�¡HmHfc¡?bcn��«j Y \ �©ju\ ~ ] binaV �D¶c� Xu¶ 4 �T]Um ~ \^m�¡o\ ~ ­9��\¢��hHn�j
jum�mo¦gj¯hAbin$hkfc�o\�¦ ~ hkbcy0hkf¤fcxU\�b¢y^bc\�n�j±tly Y \�]U\�tTmk�7j Y \q �n5bcjl\ v b¤¥3\ ~ \^n�y�\qjºxDr3\k­5n?d�]U\ ~ biy�hkf
ª d�h v ~ hAjud ~ \Tbit�hkfctlmwn�\^\ v \ v hAj�j Y \±t�jlb¤¥7ng\�tlt�]¢hkj ~ bcy�\�tEfc\^¡H\^fV­?� Y biy Y v \�r�\�n v mon+j Y \�

ju\ ~ ] binWV=�5¶¤� X¯¶ XTY \±h ~ �od�]U\�n�jltEh ~ \�hH��hAbin ª dgb¤ju\�y^fihHtlt�biy�hkf7c9j Y \ ª d�h v ~ hkjud ~ \�tIy Y \�]U\�t
y�mon�t�b v \ ~ \ v ]ed�t�j Y h0¡o\s\�ngmod�� Y ª d�h v ~ hkjld ~ \sr�mHbcn?jlt�jum°y^mon�tI\ ~ ¡H\sj Y \+y^m5\ ~ y|bc¡?b¤jºx)mH�
j Y \� �n�hkf9¦gb¤fcbcn�\0h ~ �¬m ~ ] � 
2 V � 2 ��� 2 X�� Y \ ~ \ej Y \etId�r3\ ~ tIy ~ bcrgj ~ \^�¬\ ~ tzjlm$j Y \e�åhHy^jqj Y hkj
bin � 2 VA� 2 ��� 2 X¯­[j Y \+bcn?jl\�� ~ hkfct<h ~ \sn�mHjw\|¡khkfid�hkju\ v \ä{�hky^jlf¤x�¦�d5jehkr�r ~ m0{Dbc]$hAju\^f¤x)�±b¤j Y
nDdg]¢\ ~ bcy0hkf ª d�h v ~ hkjud ~ \ ~ dgfi\^t�¶ XTY \�tI\
mon�\^t�­�� Y biy Y y�hHn³¦�\ v b¤¥3\ ~ \^n�j+�¬m ~ v bc¥3\ ~ \�n�j
ju\ ~ ]Ut�­�]<d�tIj+¦3\¢tldFb¢y|bi\^n?jIfcx³hHy�y^d ~ hAju\Ubc�T��\ v m«n�mHj���hHn�jejum«hkf¤ju\ ~ j Y \$r ~ \�y|bit�bimon
\|{5r3\^y^jl\ v �±b¤j Y h$�Hb¤¡o\^n«tly Y \�]U\H¶ 4 n«�H\�n�\ ~ hkfV­ ª d�h v ~ hAjud ~ \etly Y \�]U\�t�j Y hkjzh ~ \<\ä{�hky^j
�¬m ~ )

� � � "�h ~ \+y�mH]¢r�hkjlbc¦gfc\e�±bcj Y \ ~l~ m ~ bcn)j Y \en�m ~ ] � � mH� �/V�� � ��� X¯¶ XTY bit�bct�j ~ d�\�¬m ~ j Y \ ~ \�y|j¯hHng�odgfih ~ \|fi\^]U\�n�jutsd�tI\ v bcníj Y bcter�hHr�\ ~ cshkf¤f�j Y \¢ju\�y Y ngbiy�hkf ~ \�tIdgf¤jutsh ~ \
v \�]Umon�t�j ~ hkju\ v bcn 
 Y hHr[¶í_�mH� N � P bin³j Y \
j ~ b�hkn��odgfih ~ y0hktl\H­Ej Y \ ~ \^y^j¯hkn��odgfih ~ y0hktl\
¦3\|bin��Ufc\^��j±�¬m ~ j Y \w\|{5\ ~ y^bctl\�t�mH�9j Y hkj y Y hkrgju\ ~ ¶

�qfcfÃj Y \�tI\<y|f�hktltIbcy0hAf ~ \�tIdgfcjltzy�hHnp¦3\�y^mHfcfc\�y|ju\ v bcn
��� ½DÁ � ½ � ��� ������" ���	�f
0�F(+
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� � � " �
`¨m ~ j Y \]QYSUTs�åhH]sbcf¤xUmH�[tIy Y \�]U\^t�­gj Y \�hHrgr ~ m0{Dbi]¢hkjIbimHn©r ~ mor3\ ~ jIbi\^t�mH� & h ~ \q�Hb¤¡o\^n
¦�x

�
�$��� �,+�-/. � &(� � T � � � V 1 ¶c�0_�X

tlm«j Y hkj��¬m ~ j Y \$  ~ tIj<jº��m�tIy Y \�]U\�t^­ � ��dg]¢rgte� ~ mo] �$jum 1 V=hHn v n�mHj+� X¯¶ `�m ~ j Y \
tuhH]U\sjº��mptly Y \�]U\�t^­ � hkn v % �L�¢h ~ \s\ ª d�hkf�jlmC�¢hHn v � ~ \�tlr�\�y|jlb¤¡o\|fcxH­�tlm'j Y hAj �
j¯hH®k\�t j Y \wtuhk]¢\�¡khkfcd�\�t^¶
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4 n-jºxDrgbcy0hAf�n�m v hkfztIb¤jud�hkjIbimHn�t�­ � Y \ ~ \)j Y \«y�mD\db¢y^bc\�n�jut°bcn V �5¶¤� Xsh ~ \)r5bi\^y�\^�±bctl\
y�mon�t�j¯hHn�j�­qt�bing�odgfih ~ b¤jlbc\�t
mDy�y^d ~ hkj¢j Y \)y�m ~ n�\ ~ t
¦�\^jº��\�\�n v b¤¥3\ ~ \^n�j°]¢hkju\ ~ bihkfit
hHn v
hkj�j Y \s¦3mHd�n v h ~ x ~ \ £ \�n�j ~ hHn�jwy�m ~ n�\ ~ twhHn v r ~ \^¡o\^n�j�j Y \stlmkfidgjIbimHn)� ~ mo] ¦3\|bing�
¡o\ ~ x
tl]Um5mkj Y ¶��ztEt Y m�� n¢¦�x 
 hH¦�d �tl®Ah<hkn v � \|fcfcmo�o�/N 1 P ­�j Y \ 8 : � � 
h5CG�50@ ��¦�\ Y h0¡?bim ~ mk��j Y \
\ ~l~ m ~ binpn�m ~ ] � � bctzmH� �/V�� � - X�� Y \ ~ \ 1 bitzh ~ \0hAf	nDdg]e¦�\ ~ ¦�\^jº��\�\^n L¢hHn v �o­�hHn v
� Y biy Y v \�r�\�n v tzmHn'j Y \wy�mon�j ~ hHt�jz¦�\^jº��\�\^n«j Y \ 
°¡khkfcd�\�tqmH�²j Y \ v bc¥3\ ~ \�n�j�]¢hkjl\ ~ b�hkfct
hkjEh��kbc¡H\�nUy�m ~ n�\ ~ m ~ monej Y \�bcn�ju\ ~ n�hkf¨hkn��Hfc\�VV¦�\^jº��\�\^n��°hHn v ��� XÃhkj�h�¦�mod�n v h ~ x ~ \ £
\�n�j ~ hHn�j±y�m ~ n�\ ~ ¶ 4 �Ã��\whHtItld�]U\�j Y hkj±hAj±hHn
bcn�ju\ ~ n�hkf7y�m ~ n�\ ~ ­ 
 � 
 =[bcn
j Y \ v bc¥3\ ~ \�n�j
ª d�h v ~ hkn?jlt�­7�±b¤j Y 
 " v b¤¥7\ ~ \�n�j�� ~ mo] 
 � � 
 � ��
��@­�1 v \^r3\^n v t�monpj Y \ ~ hkjlbcm 
 " � 
 �hHn v bctEy�mo]Ur ~ bitI\ v ¦3\|jº��\^\�np�T� Y \�n 
 " � 
 � Våj Y hkj�bct�bcn+j Y \ hH¦gtl\�ngy�\ mH��tIbcn��odgfih ~ bcjºx�XhHn v �	� 1 � Y \^n)j Y \ ~ hkjIbim¢ju\�n v t�jum/L©m ~ � ¶ XTY bit�f¤bc]Ub¤jlbcn��
y�hHtl\ey�m ~I~ \�tIr3mHn v t�jlm
h
~ \ £ \�n�j ~ hHn�jEy�m ~ n�\ ~ mH� 1 � �o� � Y biy Y bct�j Y \�mongf¤xer�motlt�bi¦5fi\±y�hHtl\T� Y \^n � bctEmH��j Y \Td�ngbcmon
mH� ~ \�y|j¯hHng�Hfi\^t�jºx5r�\H¶¢aD\�\s\H¶ ��¶ M \�n�n�h ~ j�hHn v ! d�n v Nç� 3 P ¶e��t�t Y m@� n¹j Y \�m ~ \^jlbcy0hAfcf¤x
bin N 1 P ­gj Y \�tlmHfcdgjlbcmon Y hHt Y m���\|¡o\ ~ h+tl]UmDmHj Y r�h ~ j�­5�¬m ~ � Y biy Y V 1 ¶¤� 1 X�bit±r ~ \�tId�]¢hH¦gf¤x
¡HhAfcb v �H8 6 ��6	G � 8 : � � 
 5CG 5H@ ��¶ XTY bctE��mHdgf v ¦�\�j Y \±y0hHtI\T�¬m ~ h�jºxDrgbcy0hAf�n�m v hkf5tIb¤jud�hkjIbimHn[¶
}�~ m�¡Db v \ v j Y \ v bc¥3\ ~ \�n�y^\$¦�\^jº��\�\^n�� 1-hkn v T�� �©bctwn�mHj�jumDm°¦gbc��­	m ~ \ ª d5bc¡khkfc\�n�jlf¤x
r ~ m�¡?b v \ v T)bct<n�mkj �»�o­KV 1 ¶¤� 1 X �±b¤f¤f�¦�\¢hHr�r ~ m0{5bc]¢hkju\|fcxCtlhkjlbctI �\ v ¶ XTY bit Y hHtw¦3\^\�n
v \�]Umon�t�j ~ hkju\ v \|{5r�\ ~ bi]U\�n�juhkfcf¤x ¦?xQj Y \'\|{Dju\^n�tIb¤¡o\�n?d�]U\ ~ biy�hkf ju\^tIjut$r3\ ~ �¬m ~ ]U\ v bcn
Nç� 3 P ¶ XTY \ Q�S L tly Y \�]U\)bit$r ~ hky^jlbcy0hAfcf¤x-hCfim�� £ m ~ v \ ~  �ngb¤ju\ v bc¥3\ ~ \�n�y^\)tly Y \�]U\ChHt
t Y m�� n)bcn�j Y \en�\ä{5j�tl\�y|jlbcmon�hHn v bin M \�ngn�h ~ j�Ná� ^ P ¶]J�n«j Y \emkj Y \ ~zY hkn v �¬m ~ T�� �H­
j Y \°t�bin��Hdgf�h ~ b¤jlbc\�tU�±bcf¤f±j¯hH®k\'m@¡H\ ~ hHn v ]¢hH®k\«� ª ¶ V 1 ¶¤� 1 X�bi]Ur�motlt�bi¦gfc\'binOr ~ hky^jlbcy�\k¶
XTY bit�bct�j Y \ ¦�hHt�biy ]UmHjlb¤¡khkjlbcmonU�¬m ~ y�mHn�tIb v \ ~ bing� Y \ ~ \ tly Y \^]U\�t � 
 5CG 5 � @.6
� G?6 �;>�6��0�F5
9,G �fGI6	> �¬m ~ n�m v hkfDy0hkfcy�d5f�hkjIbimHn�t�­H� Y \ ~ \�b v \�hkf¤fcx�y�moh ~ tI\�]U\�t Y \�tEmon5fcx<h ~ \�y^mon�tIb v \ ~ \ v
�±bcj Y rgbc\�y^\^�±bctl\<y�mon�t�j¯hHn�jzy�mD\db¢y^bc\�n�jlt�¶

 \^�¬m ~ \$�omkbin��°jlmpj Y \ v \^j¯hAbcfct<mk��j Y \U¡kh ~ bimHd�t<tIy Y \�]U\^t+y�mongtIb v \ ~ \ v bcnCj Y \¢n�\|{Dj

tl\�y|jlbcmon�t^­3fc\^j�dgtzbcn?j ~ m v d�y^\ej Y \<\^fc\�]U\�n�juh ~ x�]¢hHtlt^­ 1 tIjIbc¥3n�\^tltwhHn v � tIjlb¤¥3n�\�tIt�]¢h £
j ~ bcy�\^t mH��m ~ v \ ~ � �¬m ~ j Y \OQYSUT°tly Y \�]U\+hHt

� � V � = >=X �
� 8 � V T 8 & =?>dX �

hHn v
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tlm°j Y hAj�j Y \Uy�mHd�rgf¤bin��p¦�\^jº��\�\�nCj Y \�	 Vå�¬m ~�Y m ~ b �^mon�j¯hkf0X�hHn v j Y \�� Vå�¬m ~ ¡o\ ~ jlbcy0hkf0X
y�mo]Ur�mon�\�n�jlt�bit�mon5fcxp¡?b�h©j Y \sy�\|fcfEr�h ~ hH]U\|ju\ ~ t�¶ 
 x«tIxD]U]¢\|j ~ xo­²� ª ¶ V 1 ¶c�0��XTbctwhkfctlm
¡HhAfcb v �¬m ~ j Y \�j ~ hHn�tIr3motI\ v ]¢hkj ~ biy^\�tOVå�±b¤j Y � 	 bin�t�ju\�h v mk� 	���hHt tId�¦�tly ~ bcrgjdXu¶
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4 nQj Y \'tIjuhHn v h ~ v  �¡o\&%Dr3mkbin�j¢]U\�t Y y�\^n�ju\ ~ \ v  �ngb¤ju\ v b¤¥7\ ~ \�ngy�\ptly Y \^]¢\k­�j Y \°¦�hHtIbcy
d�n�®?n�m�� n�t<h ~ \ej Y \UhHr�r ~ m0{Dbi]¢hkjIbimongt�mk��j Y \stlmkfidgjIbimHníhAj�j Y \sy^\�n�ju\ ~ t�mH��� ~ h0¡?b¤jºx)mH�
j Y \<y�\^f¤fct�¶�\�b¤j Y �whHd�tlt ª d�h v ~ hAjud ~ \sh ~ �Hd�]U\�n�jut^­7j Y \^tl\Uh ~ \<bcn«�åhHy|j��omDm v hHr�r ~ m�{Db £
]$hAjlbcmon�tTmH�Ãj Y \�y^\^f¤f[]U\0hHn
¡khkfcd�\^t hHn v ��\�]sbi� Y jTj Y bcn�®$mk� v \^¡H\^fcmorgbcn��¢he �¡o\&%Dr3mkbin�j
tly Y \^]¢\+� ~ mo] j Y \ QYS��)tly Y \�]U\+� Y \ ~ \+j Y \<d�n�®?n�m�� n�t���modgf v ¦3\�j Y \+]U\�hHn)¡khkfidg\�t
mH�(� 2 V 1 � � X�m@¡H\ ~ hs�Hbc¡H\�n�y�\^f¤f²hHn v b¤jut±�¬mod ~ y|fimotI\�t�j�n�\|bi� Y ¦�m ~ t�¶

\�b¤j Y T � Lg­�j Y \'\^fc\�]U\^n?juh ~ xO]¢hHtIt$]¢hkj ~ bÍ{Qy�m ~I~ \^tlr�mon v bcn��íjlm�j Y \��)hHn v �
ju\ ~ ]Ut bctqh ^ ¦�x ^ mon�\��±b¤j Y mongf¤x 3 ��\ ~ m$\|fi\^]U\�n�jut V � �
� hHn v � ��� X¯­gn�hH]U\^f¤x
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X m ~ \�y^m�¡o\ ~ h' �ngbcjl\ v bc¥3\ ~ \�n�y^\$tIy Y \�]U\
mH��j Y \$]U\�t Y y^\�n�ju\ ~ \ v jºx5r�\H­²��\¢]edgtIj
  ~ t�j+fidg]¢r�j Y bits]¢hHtIts]¢hkj ~ b¤{³tIbcn�y�\°bcnO�5¶c� 1 j Y \
y^mon�j ~ bi¦�d5jlbcmon mk� � �Omongf¤x³y^mo]U\�t
� ~ mo] �&=?> � � � �
 ¶ 4 jq�Thkt�t Y m@� n�bin Nç� 1IP j Y hkjqj Y bitqy0hHn�¦3\ v mong\fVåbcn��åhky^j �¬m ~ hHn�x T[X
¦?x©� Y hkj ��\�y0hAfcfc\ v hC´In�mon�t�j¯hHn v h ~ v � h v hHd ª d�h v ~ hkjud ~ \�µ¢tly Y \^]U\H¶

`�m ~ j Y \±tlhH®H\±mk�3y^mo]Urgfc\^ju\^n�\�tIt�­?��\±t Y hkf¤f ~ \^y0hkf¤f�¦ ~ bi\ ��x Y \ ~ \ Y m@�Ob¤j���m ~ ®?t�bin+j Y \
T � L�y�hHtl\zhHn v ~ \|�¬\ ~ j Y \ ~ \�h v \ ~ jlmWNá� 1 P �¬m ~ j Y \ T � L�y�hHtl\^tThHn v bcn$r�h ~ jIbiy^dgf�h ~ j Y \
T � �ey0hktl\�mH��a5\^y^jlbcmon ^ ¶ `9b ~ tIjzmH��hAfcf²n�mHjIbiy^\�j Y hkjqj Y \ ��\ ~ motzmH��� � � V ~ \�tIr[¶3� � . X±h ~ \V � "
�
� �+� X]V ~ \^tlr[¶ V ��� � � "

�
X X¯­�bV¶ \k¶�j Y \ ~ bc� Y j V ~ \^tlr[¶�fi\|��jdX � h v hHd ª d�h v ~ hAjud ~ \�r�mHbcn�jut

binpj Y \<tIbc]¢r5fi\^tIj�y�hHtl\k¶ \ Y \�n«��\+\^¡khkfcd�hkjl\�j Y \e\|fi\^]U\�n�j¯h ~ x«]¢hHtIt�]¢hkj ~ bÍ{«m�¡H\ ~ j Y \
y�\^f¤f ;¢­k\0hHy Y jIbi]U\Thkn+\ v �H\�¦�hHt�bit²�¬d�n�y|jlbcmonshHr�r�\0h ~ t�­kj Y \ � h v hHd ª d�h v ~ hkjld ~ \TtIy Y \�]U\
d�tIbcn�� j Y \«morgr3mot�bcjl\ � h v hHd r3mHbcn�jut
t Y modgf v ¦�\«d�tI\ v tIm j Y hAj©j Y \«y�m ~l~ \^tlr�mon v bcn��
]$hAj ~ bÍ{í\^fc\�]U\�n�j+¡khHn5bit Y \�t^¶ XTY \$\^fc\�]U\�n�j¯h ~ x³]¢hHtIte]¢hkj ~ bÍ{íj Y \�n ~ \ v d�y�\^tejum�mongf¤x
mon�\
n�mHn £ �^\ ~ m¹\|fi\^]¢\^n�j0­�n�hH]U\^f¤x V � � �
 � � � �
 X � � 
 V � � �
 X � � 1 � � ­�� Y bcy Y bc�q\^¡khkfcd�hkjl\ v\|{ghHy^jIfcxí��mHdgf v �Hb¤¡o\ ^ ¶á� % hkn v n�mHj+j Y \
y^m ~l~ \�y^js¡khkfcd�\
mk� _ � ��
 ��� VA; Xu¶ 4 �zmHn�\
~ \�t�jum ~ \�t j Y \�hHt�xD]¢]U\|j ~ x°bcn Y \ ~ \^n?jqjumsj Y \ � h v hHd ~ dgfc\�t ¦�x'd�tIbcn��Uj Y \ ~ \|f�hAjlbcmon�t Y bir
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�±bcj Y h$tIy0hkf¤bing�
�åhHy^jlm ~ 7 8�7��
� v d�\<jlm$j Y \<�åhHy|j�j Y hkj �10 bct�d�tI\ v bcn�tIjl\0h v mH�9;U¶ XTY bct

fi\�h v tsd�t+bcn V �5¶¤� 1 X�jum)j Y \°y�m ~I~ \�y|j ��,íjl\ ~ ]�bcn�j Y \
fc\^��j Y hHn v tIb v \H¶ 4 ��� V 1 � � X�bct
~ \�r5f�hHy^\ v ¦�x¢bcjltTh0¡o\ ~ hH�o\z¡HhAfid�\ �=,�­Dj Y \�y�m ~l~ \^y^j ~ bc� Y j Y hHn v tIb v \��±b¤fcf7hkfctlm+t Y m�� dgr[¶

XTY \ejº��m'r�mHbcn?j � h v hHd ~ dgfi\<bin�� ' bit�\ä{ghHy^j��¬m ~ ª d�h v ~ hkjlbcy+r�mHf¤x5ngmo]sb�hkfct�¶��zn�x
mH��bcjlt��¬mod ~ r�motlt�bi¦5fi\sju\^n�tlm ~ r ~ m v d�y|j�¡o\ ~ tIbcmon�t � � �&� �3� ( �©­Ãm ~ ( � bct�j Y d�tw\ä{�hky^j
�¬m ~ j Y \±]U\^]e¦�\ ~ t�mH� ) � hHn v b¤�3j Y \^xsh ~ \ d�tI\ v jumw\^¡khkfcd�hkjl\ j Y \ \^fc\�]U\�n�juh ~ xUt�jlb¤¥7n�\^tlt]$hAj ~ bÍ{°bcnpj Y \ 1 m ~ � v b ~ \�y|jlbcmon[­�j Y \�\ä{ghHy^j ~ \^tldgf¤jq�±bcf¤f	¦3\wr ~ m v d�y�\ v ­��¬m ~ bingtIj¯hkn�y�\
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\�b¤j Y j Y \ � h v hHd ~ dgfc\
bin 1 hHn v � ­�j Y \
\|{ghHy|jUtIjlb¤¥3n�\�tIts]$hAj ~ bcy�\^tUy�mod�r5fi\©j Y \
fi\|��j°hHn v ~ bc� Y j°m ~ ¦�mHjIjumo] hHn v jumor-\ v �o\)]Umo]U\^n?jlt'hHn v hkt
h y^mon�tl\ ª d�\�n�y^\H­���\
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v mon � j�y^mo]U\<dgr��±b¤j Y ]U\^t Y5£ y�\�n�jl\ ~ \ v fcbc®H\� �ngb¤ju\ v bc¥3\ ~ \�n�y^\+\ ª d�hAjlbcmon�t�¶ X m
hky Y bi\|¡o\
j Y bct<�Hm�hkfV­	��\¢]ed�t�jed�tI\ v bc¥3\ ~ \�n�j ª d�h v ~ hkjld ~ \¢tly Y \�]U\�tejlm�\|¡khkfid�hkju\sj Y \ 1 hHn v �
tIjlb¤¥3n�\�tItz]¢hkj ~ bcy�\�tqbinpm ~ v \ ~ jumU\|fcbc]sbin�hAju\wj Y \wd�n v \�tIb ~ hk¦gfi\<y�modgrgfcbcn��ot^­��¬m ~ bingtIj¯hkn�y�\
j Y motI\�bcn�¡omHf¤¡?bin��³j Y \)morgr3mot�bcjl\�¡H\ ~ jIbiy�hkf�fc\^��j©hHn v ~ bc� Y j
y�mH]¢r�mon�\^n�jut©�¬m ~ � 8 hHn v
j Y \°mong\�tU¦3\|jº��\^\�nOj Y \°y^\^f¤f ]¢mH]¢\^n�jut¢hHn v j Y \
¡o\ ~ jlbcy0hkf&Vå¦3mkjljumH] hHn v jlmor,Xw\ v �o\
]¢mH]¢\^n�jut�¶ XTY bct ]U\0hHn�t±bcn
j Y bct±y0hktl\�j Y hAjTj Y \�¦5fimDy¯®?t � � A 
 � hHn v ��� A � 
 ­ghHtT��\^f¤f²hHt
j Y \w\^fc\�]U\^n?jlt � � A � .¢hHn v ��� A . � ]ed�t�jz¦�\wy0hHngy�\^f¤fc\ v mHdgj0¶4 j�jud ~ n�t�modgj�j Y hkj�bcn©j Y \�T � L<y�hHtl\zy�mon�t�b v \ ~ \ v bin¢j Y bct�tI\�y|jlbcmon+� � 	 � ��� �� � � LhHn v j Y \8; �,hHn v ��;�y�modgrgfcbcn��ot9]U\�n�jlbcmon�\ v hH¦�m@¡H\Th ~ \�hHdgjumH]$hAjlbcy0hkf¤fcxwngmon�\|{DbctIjl\�n�j0¶
\ Y hkjE �n�hAfcf¤x ~ \^]¢hkbingt�jlmw¦3\ v mHn�\±bit�jlm�\|fcbc]sbin�hkju\±j Y \ � ( m ~ ( �íy^mod�rgf¤bcn��ot�bin � 8 ¶X m
tId�]U]¢h ~ b ��\k­7� Y \�n)��\+h ~ \<bcn«j Y \ey^\^f¤f�;<=?>�­¨��\+\|fcbc]sbin�hkju\shAjzj Y \+tIjIbc¥3n�\^tlt�fc\^¡H\^f
j Y \ ( �,y�mHd�rgf¤bin��phHn v ��\ v m
j Y \+tlhH]U\+�¬m ~ j Y \ � ( y�modgrgfcbcn��°bcn)j Y \+ng\|{Djwy�\|fcf9jum
j Y \ ~ bc� Y j1;<= � "'& >@¶�a?bin�y^\zj Y \zy^mod�rgf¤bcn���; �Lm ~ ��;Lh ~ \�hkdgjumo]¢hkjIbiy�hkf¤fcx¢n�mon$\|{DbctIju\^n�j0­j Y \ ~ bc� Y j'\ v �o\¹]¢mH]¢\^n�j�bcn ;<=?>��±b¤fcfwmon5fcx�¦�\¹y�modgrgfi\ v �±b¤j Y j Y \Cy^\^f¤fw]Umo]U\�n�jut
mH� ;<=?>¢hHn v ;<= � "'& >@¶ 4 j+y0hkn j Y d�ts¦�\©\|fcbc]sbin�hAju\ v bcn ju\ ~ ]Ut+mH�±j Y \�tI\
y�\|fcf�]Umo]U\�n�juthHn v ¦�x ~ \^r3\�hkjlbcn��«j Y \¢mor3\ ~ hkjIbimHn m�¡o\ ~ \0hHy Y \ v �o\k­9��\ � fcf� �n�hkf¤f¤xíy^mo]U\©d�rC�±bcj Y h
~ \^fihkjIbimongt Y bcr�¦�\^jº��\�\^n«j Y \�y^\^f¤f	]Umo]U\�n�jutzmH�#;<= >�hHn v b¤jut±�¬mod ~ n�\|bi� Y ¦�m ~ t^¶

\í\ Y h0¡o\w�¬m ~ bcn�tIjuhHn�y�\
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tlmwj Y hkj�h ª d�h v ~ hAjud ~ \ ~ dgfi\ bcn¢j Y \ Y m ~ b ��mon�juhkf v b ~ \�y|jlbcmon$��modgf v
v mwj Y \���mo¦Ubc�3bcj�d�tI\�t
hHt ª d�h v ~ hAjud ~ \�r�mHbcn�jutÃj Y \ ��\ ~ mot	mH� � �" V 1 X � � �� V 1 X¯¶ 4 � 1 =?bct�h ��\ ~ mqmH� � �" ��� �� ­FV � 1 = X¨bct
¦?xer�h ~ bcjºxey�mon�t�b v \ ~ hAjlbcmon�t�h ��\ ~ mwmH� � �" � � �� ¶ M \ ~ \ThHt � �" � � �� � � � � 1 �9" � �&� 1 1 ­
��\wt Y hkfcf Y h0¡H\
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j Y \wy�m ~l~ \^tlr�mon v bcn�� ª d�h v ~ hkjud ~ \ ~ dgfc\ Vå\|{ghHy|jq�¬m ~ fcbcn�\0h ~ r�mHf¤xDn�mo]sb�hAfit	X�¦�\^bcn��
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 mHju\^t�jºxDr3\k¶ �zn v \ ~ j Y \�tl\ ª d�h £
v ~ hkjld ~ \ tIy Y \�]U\�t�y�mo]<¦gbcngbing� � h v hHd VVm ~ bin v \�\ v > �;8 � 5 X ª d�h v ~ hkjud ~ \qbcnUj Y \±¡o\ ~ jIbiy�hkf
v b ~ \�y|jlbcmon�hHn v mor3\^n�·z\|�±jumon�% 
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4 j ~ \^]¢hkbingt�jum�r ~ m@¡H\zj Y hkj�j Y \^tl\�t�jlb¤¥7ng\�tlt�]$hAj ~ bcy�\^t�fc\0h v jumwj Y \zy�m ~I~ \^y^j 
$ju\ ~ ]Ut
bin«j Y \<  ~ tIj�jº��m©f¤bcn�\�t�mk� V �5¶¤� 1 Xu¶ XTY \<\ ª d�hkjIbimHn)�¬m ~ � � . � � = �

<@ & > y�mo]U\^t�� ~ mo] j Y \
hHtltI\�]e¦5fcxsmk��j Y \±\^fc\�]U\^n?juh ~ x � 8 ]¢hkj ~ biy^\�tEmH��y^\^f¤fit V @B� CFX²hHn v V @ �«� � CFX¯¶ XTY \ y�m ~I~ \�t £
r3mon v bing��\^fc\�]U\^n?juh ~ xe]¢hHtlt9]$hAj ~ bcy�\^t v mzn�mHj�bcn�ju\ ~ ¡o\^n�\±tIbcn�y^\T¦�x � h v hkd ª d�h v ~ hkjud ~ \
j Y \ ~ \sbit�ngmp]¢hHtIt�hHtltIm5y|b�hkjl\ v jum°j Y \¢\ v �o\Ur�h ~ hH]U\^jl\ ~ t^¶ 
 \�y�hHd�tI\¢mk��j Y \¢hHdgjumH]$h £
jlbcy
y0hHngy�\^f¤fihkjlbcmonQbin�\|bcj Y \ ~ y^\^f¤f mH�qhkf¤f±y�modgrgfcbcn��ot+�±b¤j Y � � 	 � hkn v � �� � ­�j Y \^tl\°ju\ ~ ]Ut
¦3\|bin�� ��\ ~ m VV¦�x'\|{ghHy|j�m ~ \ ª dgbc¡khkfc\�n�jIfcx � h v hHd ª d�h v ~ hkjud ~ \#Xu­3hkn v mk�9j Y \<y^mod�rgf¤bcn��ot
mH�<� = �

<@ & > �±bcj Y � =�� <@ & > V ~ \^tlr[¶ � = � �

@ & > X bcn y^\^f¤f VA@ � CFX V ~ \^tlr[¶ VA@-� � � CFX XOVV¦�xC·z\|�±jumon

 mHju\^t ª d�h v ~ hkjud ~ \#Xu­gj Y \z �n�hkf7\ ª d�hkjIbimon
bct±h ~ \^fihkjlbcmon�t Y bir°¦�\^jº��\�\^n��&=?> � � = �

<@ & > ­ghHn v
��= � "'& >zn�hH]U\|fcx


-, 0 � >021 = V=� �
�;:=<?> @+A �

�Q� �
� A �
X � 
-. 0 � >021 = � " V � �

�4:=<?>+@+A �
��� �

�;:=< A �
X � L �

VV_g¶c�?L X
� Y biy Y hkf¤fcm@� ted�t+jum)\|fcbc]sbin�hkju\+� = �

<@ & > bcn³ju\ ~ ]Ut+mH� �&=?>UhHn v �&= � "'& >�¶ XTY \ ~ \�tld5fcj+bctb v \^n�jlbcy0hkf	jum V=�5¶;3 X¯¶
XTY \s\ ª d�hkjIbimon)�¬m ~ � � �
 � �&=?>�bin v d�y�\ v ¦?x�j Y \e\^fc\�]U\�n�j¯h ~ x)]¢hHtItwhHn v t�jlb¤¥7n�\^tlt

mon'y�\^f¤f
VA@ � CFX ~ \0h v t


�, 0 � >021 = V ��� �
�
�

<?> @+A �
�O� �

�4:�<?> @+A �
�Q_ �

� �
X � 
-, 021 =0 � > V ��� �

� A �
�

<?> @
�O� �

� A � :=<?> @
�Q_ �

� �
X

�D� , 021 = 0 � >��
� �
� �=, 0�1 = 0 � > � VV_g¶c�o�#X
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� Y biy Y y0hHn ¦3\°j ~ hHn�t��¬m ~ ]U\ v bcn?jlm hkn \ä{gr ~ \�tItIbcmon ~ \^fihkjlbcn�� ��= >$jum¹bcjlt¢�¬mHd ~ y^fcmotl\^tIj
n�\^bc� Y ¦3m ~ t1�&=�� "'& > hHn v ��= & >�� "EdgtIbcn��RV �5¶43�XEhHn v t�bi]sb¤f�h ~ \|{5r ~ \^tlt�bimongt �¬m ~ j Y \�jumHr[­5fc\^��j�­
hHn v ¦�mHjljlmo]�\ v �o\�t^¶ 4 j�bit�h<t�bi]Urgfc\�]¢hkjljl\ ~ jum+y Y \^y¯®$j Y hkj�j Y \ ~ \�tIdgfcjIbing�s\|{5r ~ \^tlt�bimon
bit±bcn v \�\ v b v \�n�jIbiy�hkf	jum V �5¶¤� 1 Xu¶

J�n�y^\��&=?> � � � �
�
Y hHt�¦3\^\�n�mo¦gjuhkbcn�\ v �¬m ~ \0hHy Y y^\^f¤f�;<=?>w¦�x«tImHfc¡?bcn��°j Y \ey�m ~I~ \�t £

r3mon v bing�<t�x5t�ju\^]
mk�Ãhkfc�o\�¦ ~ hkbcyz\ ª d�hkjlbcmon�t^­Db¤j�bit�j ~ bc¡?bihkf¨jum ~ \^tIjum ~ \ j Y \ \ v �o\�h0¡H\ ~ hk�o\�t
¦?x d�tIbcn��¹\|{5r ~ \�tItIbcmon�tUfcbc®H\�VV_g¶c�?L X¯­E�Hb¤¡?bin�� � � � � �

�;:=<?> @+A �
�¬m ~ y^\^f¤f3@ C�¶C�z��jl\ ~ j Y hkj

r3mot�jur ~ m5y^\�tItIbcn��$mHr3\ ~ hkjIbimon7­�\0hHy Y y�\|fcfÃ�±b¤fcf	¦�\�\ ª dgbcr�r�\ v �±bcj Y h+�¬dgf¤f	tl\|jzmk��y^\^f¤f²hHn v
\ v �o\¢h0¡o\ ~ hH�H\�t�­	� Y bcy Y �±b¤fcf�hkf¤fcm@� d�t�jum'¦�dgb¤f v d�rCh'y�\^f¤f¤�±bitI\©y�mHn?jIbin?d�mHd�t�bcn�ju\ ~ r�m £
f�hkjIbimHnpmk�9j Y \�hHr�r ~ m�{Dbc]¢hkjlbcmon � 2 V 1 � � X�jum
�hV 1 � � X¯­5d�tIbcn��$j Y \w\|{5r ~ \�tlt�bimHn�t V 1 ¶;3 X��¬m ~
j Y \wy�\|fcf²¦�hktIbctq�¬d�ngy^jlbcmon�t^¶ XTY bct �±bcf¤f²r3\ ~ ]sbcjqd�t bcn)a5\^y^jIbimon)�ejum¢\^¡khkfcd�hkju\wj Y \�\ ~l~ m ~
mon«hs �n�\�]U\�t Y hHn v jum¢y�mH]¢\�d�r'�±bcj Y j Y \<n?d�]U\ ~ bcy0hkf9\ ª dgb¤¡khkfi\^n�j�mH��h¢y^mon�jlbcn?d�mod�t
� � \ ~l~ m ~ \�t�jlbc]¢hkju\k­?� Y biy Y ¦�x XTY \^m ~ \^] �Tt Y modgf v ¦3\�bcn �/V�� � XÃb¤� � Y hkt�hkfcf5j Y \ ~ \��Hd £
f�h ~ bcjºx ~ \ ª dgb ~ \ v ¶�·qmHjlbcy�\qj Y hAj�j Y bit�\ ~I~ m ~ bit��¬m ~ j Y \ztlmHfcdgjlbcmon°hAfimong\�hHt�mod ~ hHr�r ~ m�hHy Y
bit�j Y�~ mHd�� Y h
r ~ bi]¢hkf9�¬m ~ ]<dgfihkjlbcmon[¶ XTY bit�mon)j Y \+mHj Y \ ~zY hHn v fc\0h v t�jum
y^mon�jlbcn?d�mod�t
\ ~l~ m ~ \�tIjIbi]¢hkjl\�t^­[hHtqr ~ \ v bcy^ju\ v ¦�xpj Y \�y^fihHtlt�biy�hkf�j Y \�m ~ x v \^¡H\^fcmor3\ v �¬m ~ bingtIj¯hkn�y�\ebcn
N �5­�3 P ¶
aD\^¡o\ ~ hkf7hHdgj Y m ~ t�­�fcbc®H\ ! hHn�ju\^dg¥3\^f3hHn v \ Y bcjl\�Nû�o� P ­�`�m ~ t�x?j Y hkn v a5hH]U]¢mHn�Ná�@� P ­

hHn v \ \|bitI\ ~ hHn v \ Y \^\^fc\ ~ N �k� P ­ Y h�¡H\zt Y m�� n[­?¦�xsd�tIbcn�� v b¤¥7\ ~ \�n�j�]U\^j Y m v t�� ~ mo] j Y \
mon�\�t�d�tl\ v bcn©j Y bct�r�hHr3\ ~ ­?j Y hAj�y^mon�¡o\ ~ �o\�ngy�\��¬m ~ j Y \zy^fihHtlt�biy�hkf[]U\^t Y5£ y�\�n�jl\ ~ \ v  �ngb¤ju\
v bc¥3\ ~ \�n�y^\em ~ ¡omkfid�]U\<]¢\|j Y m v bctzhkfitIm©mH� �/V�� � X¯¶ XTY \<]¢hkbin v b¤¥7\ ~ \�ngy�\ Y m@��\^¡H\ ~ bct
j Y hkjwj Y motl\$r�hHr�\ ~ t<mon5fcxCt Y m@� �E@.: � 6�>?5C> y�mon�¡o\ ~ �o\^n�y�\°m ~ v \ ~ t<hHn v ngmHj � GI9B5H@A9 � G � :
mon�\�t'hkt Y \ ~ \�¶ Nû�o�D­��@� P t�j ~ biy|jlf¤x-��m ~ ® bcn h  �ngb¤ju\ v b¤¥3\ ~ \^n�y�\¹m ~  �ngb¤ju\)¡omkfid�]U\
y�mon�ju\ä{Dj0­H� Y \ ~ \�j Y \�b v \�hzmH��hzrgbc\�y^\^�±bctl\±y^mon�jlbcnDdgmod�tEhHrgr ~ m0{Dbi]¢hkjIbimHnemH��j Y \�tlmHfcdgjlbcmon
bitzn�mHj�r ~ \�tI\�n�j0¶�\í\^bctl\ ~ hHn v \ Y \�\|fi\ ~ N �k� P dgtl\sh$ �ngbcjl\e\|fi\^]¢\^n�j�hHr�r ~ m�hHy Y ­�� Y biy Y
¦?x¹j Y \©��h�xír ~ m@¡?b v \�te]¢m ~ \$bcn�t�bi� Y j+bcn j Y \$j ~ \0hAju]U\�n�jsmH� ~ mod�� Y y�mD\db¢y^bc\�n�jltUhHn v
�o\�n�\ ~ hkf�¦�mod�n v h ~ x¹y�mHn v b¤jlbcmon�t�¶ XTY \|x d�tI\
hp]UbÍ{5\ v  �n5bcjl\©\^fc\�]U\^n?j+]¢\|j Y m v �±b¤j Y
hHr�r ~ m�{Dbc]¢hkju\�bin�ju\^� ~ hAjlbcmon��¬m ~ ]edgfihH\ehHtqbcnaNû�H� P ­3hHn v mHngfcxpr ~ m�¡o\ �)@A: � 6�>?5C> � � £ n�m ~ ]
\ ~l~ m ~ \�tIjIbi]¢hkjl\�t^¶E��{5jl\�n�t�bimHn+jum�y^mon�jlbcn?d�mod�t � � £ n�m ~ ]Ut²mH� v bctly ~ \|ju\"� � £ n�m ~ ]Ut ~ \^tldgf¤jut
mo¦gj¯hAbin�\ v binWNç�=Lg­@�o� P bit	h v b ~ \^y^j9hHr�rgf¤bcy0hkjIbimon�mH�g���±bin��g­oa Y \�n[­khHn v \ hHn�� Nç�H� P ­@� Y \ ~ \
hztldgr3\ ~ y�mHn?¡H\ ~ �o\�n�y^\zr ~ mor�\ ~ jºx+hkfcmon�� ��hkd�tlt�f¤bcn�\�t�bct9juhH®H\^n+bin�jlmwhHy�y^mod�n�j�jlm�r ~ mDy�\^\ v
jumsj Y bct \|{Dju\^n�tIbcmon[¶

� �¬\^� ��m ~ v t©t Y mod5f v t�jlb¤fcfz¦3\�tuhkb v hH¦�modgj¢j Y \«¦3modgn v h ~ x y^mon v b¤jlbcmon�t^­±� Y biy Y
Y h0¡o\+¦�\�\^n¹hHtltId�]U\ v j Y�~ mod�� Y modgj�jlm
¦�\ Y mo]Umo�H\�n�\^mod�t'c b¤�Ej Y \|x)h ~ \ Y mo]Umo�H\�n�\^mod�t
��b ~ biy Y fc\^jTmon°tlmo]U\�\ v �o\�mH�²y^\^f¤f ;<=?>@­5b¤j±tldYb$y^\�tTjlm+j¯hH®k\�j Y \�y^m ~l~ \�tIr3mon v bing��� =�� "+* � & >
ghg â�i^÷�j�ú	j
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m ~ � = & >�� "+* � \ ª d�hAfqjlm ��\ ~ m�¶ 4 nOj Y \'y0hHtI\�mk� Y mH]¢mH�o\�n�\^mod�t$·z\^d�]¢hHn�n y^mon v b¤jlbcmon�t^­�¬m ~ bingtIj¯hkn�y�\wmon°j Y \ ~ bi� Y jq\ v �o\�mH�9y�\|fcf*;<=?>��7
 � binp\ ª d�hkjIbimHn Vå_�¶c�=L�XEbct �^\ ~ m©hHn v j Y \
¦3modgn v h ~ xUy�mon v bcjIbimon$fi\�h v t�jlm �&= � "+* � & > � �&=?>�¶ 4 n©�o\^n�\ ~ hkf=­?��\�t Y hAfcf Y h0¡o\���=�� "+* � & >Tm ~� = & >�� "+* � � �&=?>�¶
 \^�¬m ~ \���\�fi\�h�¡H\�j Y bit	tI\�y^jIbimHn[­k��\�t Y modgf v ]U\^n?jIbimHn+hHnwbi]Ur�m ~ juhHn�j ~ \�tIdgf¤j0­Hn�hH]U\^f¤x
j Y hkj j Y \etIy Y \�]U\ v \ ~ b¤¡o\ v Y \ ~ \<tlhkjlbctI �\^t�j Y \<y^\^f¤f�¦�hAf�hHngy�\�\ ª d�hkjIbimon)hHtq��\^f¤f�hHtqj Y \
y�d ~I~ \�n�jUy^mon�jlbcnDd5bcjºx y�mon v bcjIbimon7¶ 4 n³j Y \
y�hHtl\
� Y \�nQmongf¤x � h v hkd ª d�h v ~ hkjud ~ \�tUh ~ \
d�tl\ v ­²j Y bctw��hHt�r ~ m�¡H\ v bcn Nç� 1IP �¬m ~ j Y \¢�H\�n�\ ~ hkf�y�hHtl\¢mH� QYSUT3¶ M \ ~ \sj Y \¢�åhky^j�j Y hkj
��\�h ~ \pd�tIbcn��Qhíy^mo]e¦5bin�hAjlbcmon�mH� � h v hHd-hHn v mor�\�n-·z\^�±jlmon 
 mHjl\�t ª d�h v ~ hkjld ~ \k­
v \�r�\�n v bin��Cmon³j Y \'\^fc\�]U\�n�j¯h ~ x�]¢hkj ~ bÍ{³��\�h ~ \°\^¡khkfcd�hkjIbing��­E�¬m ~ y^\�tUd�t+jum¹]Um v bc��x
j Y hkj v \^]Umon�tIj ~ hkjIbimHn[­5� Y bcy Y bct�j Y \zr�h ~ jIbiy^dgf�h ~ y0hktl\]T � LwmH�[j Y \q�o\�n�\ ~ hkf XTY \^m ~ \^]
1 �kbc¡H\�n�bcn«a5\�y|jlbcmon«�5¶

� � 
��¢� �¹*0"'� $ � 
C������� �����³���������q� �����)��# � ! ��"¢#
���)� " 	 2 �)"'�)(+* 
C������� ��*0��# ���
�

4 np¡?bc\^� mH�9� Y hkj Y hHtq¦�\�\�n v mong\�bcnpj Y \�r ~ \|¡Dbcmod�tqtl\^y^jIbimon7­¨b¤jqtl\^\�]Ut ~ \0hHtImon�hH¦gfc\wjum
fimDmo®phkj�j Y \+n�\ä{5j�QYS³tly Y \�]U\H­Ãj Y \�QYS��smHn�\H­Ãhkn v jum©j ~ xpjum v \|¡o\|fimorCh$ g¡o\s¦gfcm5y¯®?t
]¢\^t Y5£ y�\^n?jl\ ~ \ v  �ngbcjl\ v bc¥3\ ~ \�n�y^\Utly Y \^]¢\¢mH� Y bc� Y \ ~ m ~ v \ ~ V=hHy|jud�hAfcf¤x 1 XT� Y \ ~ \Uj Y \
¦�hHtIbcy¢d�n�®?n�m�� n�t<��modgf v ¦�\sj Y \U�¬mod ~ y�\|fcf�]Umo]U\�n�jltemH�8� 2 V 1 � � Xqm�¡o\ ~ hp�kbc¡H\�n y^\^f¤f
hHn v bcjlt±�¬mod ~ y^fcmotl\^tIjzn�\^bc� Y ¦�m ~ t^¶

�zt�bin)j Y \sr ~ \�y�\ v bcn���tI\�y|jlbcmon[­[��\¢]<d�tIj�  ~ tIj�fcd�]Ur�j Y \e]$hktltw]¢hkj ~ b¤{3¶ XTY bit�bct
v mon�\<hHt±bin)a5\�y|jlbcmon«_$¦�xph ´Ingmon�tIjuhHn v h ~ v � h v hkd ª d�h v ~ hkjld ~ \^µ©tly Y \�]U\shHt t Y m@� n
bin M \^n�n�h ~ j Ná� 1IP ¶ XTY bct¢jIbi]U\ph�j Y�~ \�\'r3mkbin�jut � h v hHd ª d�h v ~ hkjud ~ \°bitUd�tI\ v ­�j Y \^tl\
r3mHbcn�jut�¦�\^bcn���j Y \���\ ~ mot�mH� � � . ­ � ". m ~ � � � ­ � "� ¶ \í\±t Y hkf¤f¨n�mHj��kbc¡H\q]¢hHn�x v \^j¯hAbcfct�tIbcn�y�\j Y \qr ~ mDy�\ v d ~ \ Y hHt�¦�\�\�n¢bcf¤fcd�tIj ~ hkjl\ v bcn$j Y \�r ~ \�y^\ v bcn��+tI\�y^jIbimHn°hHn v �¬dgfcf¤x v \^tly ~ bi¦�\ v
bin Ná� 1#P ¶ �Ã\^j�b¤j�tIdFb¢y�\sjum
tlh0x«j Y hkj�j Y \e �n�hkf9fidg]¢r�\ v \|fi\^]U\�n�j¯h ~ x�]¢hHtlt�]¢hkj ~ bÍ{«bct
�Hbc¡H\�np¦�x

�
0
�

021 0 �
_ � @ ���.+#L ��L ��L ��L �u_ � _ 1 � _ 1 � _ � ��L ��L ��L ��L 7�/ V ^ ¶¤� X

XTY bit�]¢hkj ~ b¤{¢mH�7m ~ v \ ~ �@��bit v b�hk�omon�hkf�hkn v mHngfcx Y hkt�_<n�mon �^\ ~ me\^fc\�]U\^n?jlt�­g� Y bcfc\qj Y \
\|{ghHy^jqmong\wbct n�mHj v bihH�omon�hkf	hHn v Y hkt 1 �sngmon ��\ ~ m$\^fc\�]U\�n�jut^¶

ì�óhg	ì¬ï
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XTY \�j Y�~ \�\zr3mHbcn�j � h v hHd ~ dgfc\zbcn�� '
bct�\ä{ghHy^jT�¬m ~ ª d�h ~ jlbcy�r�mHfcxDn�mH]Ubihkfct�¶E�zn?x$mH�
j Y \e�¬mHd ~ r�motlt�bi¦5fi\+jl\�n�tIm ~ r ~ m v dgy^j�¡H\ ~ t�bimHn�t V�� �©­ � �w­ ( � m ~ ( ��XTbct�j Y d�t�\ä{�hky^j
�¬m ~ ) �wr�mHfcxDn�mH]Ubihkfct�¶ M \ ~ \ Y m@��\^¡H\ ~ VA� 2 8 X � �±bcf¤f Y h�¡H\sy�mo]Ur�mon�\^n?jlt�bin ) � � � ) ���
hHn v hHn�x 1 � 1$� h v hkd ~ dgfc\w�±b¤f¤f	n�mHj bin�jl\�� ~ hkju\w\|{ghHy|jlf¤x�VA� 2 8 X � VVhHn v VA� 2 � X � Xu¶X m�y�mH]¢\©d�r��±bcj Y h� �¡o\ £ ¦gfcmDy¯®³]U\�t Y y^\�n�ju\ ~ \ v  �ngb¤ju\ v bc¥3\ ~ \�n�y^\'tly Y \^]¢\k­���\
]ed�t�j�  ~ t�j�d�tl\ v bc¥3\ ~ \�n�j ª d�h v ~ hkjud ~ \stly Y \^]U\�t�jum°\|fcbc]sbin�hAju\+j Y \+d�n v \^tIb ~ hH¦5fi\Uy�mHd £
rgfcbcn��ot^¶ 4 n � 8 �¬m ~ bin�t�j¯hHngy�\H­���\ Y h�¡H\°jum¹\^f¤bi]sbcn�hkjl\'j Y \°y�mHd�rgf¤bin��Ht¢¦�\^jº��\�\^nOj Y \
mor�r�motIb¤ju\�¡H\ ~ jlbcy0hkf�fc\^��j�hkn v ~ bc� Y jEy�mH]¢r�mon�\^n�jut�­DhHn v hkfitIm�¦3\|jº��\^\�nUj Y \T¡H\ ~ jlbcy0hkf�y^mo] £
r3mong\�n�jut±hkn v j Y \ Y m ~ b �^mon�j¯hkf3mon�\^t�Vå¦3mHjIjumo]§hkn v jumHr,X�� Y bcy Y h ~ \H­�hkt���\ Y h0¡o\�tl\�\^n[­
y�mod�r5fi\ v j Y�~ mHd�� Y j Y \�y�\^f¤fÃ]Umo]U\�n�jlt�¶ XTY bit±]U\�hHn�tTj Y hkjTj Y \�¦gfimDy¯®?t � 8 & � � ­ � 8 & � � ­
hHtE��\|fcf3hHt � 8 & � � hHn v � 8 & � �+]ed�t�j�¦�\ y0hHn�y^\^f¤fi\ v mod5j0¶ 4 nUj Y \ 1°v b ~ \�y^jIbimHn[­�j Y \ ~ bc� Y j
y�mo]Ur�mon�\�n�jlt�mH��y�\|fcf9;<= >w�±b¤fcf9j Y d�t�mon5fcx�¦3\ey�mod�r5fi\ v �±bcj Y j Y \+y^\^f¤f�y�mH]¢r�mon�\^n�jut�mH�
y�\^f¤fct ;<= >�hHn v ;<= � "'& >�¶ 4 j �±bcf¤fÃj Y \^n�¦�\�r�motlt�bi¦gfc\wjumU\^f¤bi]sbcn�hkjl\wj Y \�] bcn°ju\ ~ ]Ut mH�9j Y \
y�\^f¤f�y�mo]Ur�mon�\�n�jltemH�Tj Y \�tI\$jº��m)y�\|fcfct+hkn v ¦�x ~ \�r�\0hAjlbcn���j Y hkj<mor3\ ~ hkjIbimHní�±b¤j Y j Y \
j Y�~ \�\ ~ \�]¢hkbcngbing�)n�\^bc� Y ¦�m ~ t�;<= & > � "ä­�;<=��&"'& >@­�hHn v ;<= & > �&"¯­���\©�±b¤fcf�\�n v dgr �±bcj Y hHnhkfi�H\�¦ ~ hkbiy ~ \^fihkjlbcmon�t Y bcr�¦�\^jº��\�\^n«j Y \��¬mHd ~ y�\|fcf	]Umo]U\�n�jltzmH�	j Y \w�Hbc¡H\�npy�\|fcf²hHn v j Y \
y�m ~I~ \�tIr3mHn v bcn��¢�¬mHd ~ y�\|fcf²]Umo]U\�n�jutqmH�²bcjlt±�¬mod ~ n�\|bi� Y ¦�m ~ t^¶

�zt±��\ Y h0¡o\

V � = � 8 � � > � 8 X �
� � "
�&" �*=�V � X�� >?V � X�� � � � "

�&" V � �� V 1 X � � � �
�
V 1 X � X�� 1 � @ � C � L �0� �

V ^ ¶á� X
h ª d�h v ~ hkjld ~ \ ~ d5fi\Ubin¹j Y \ Y m ~ b ��mon�juhkf v b ~ \�y|jlbcmonC��modgf v ¦�\¢h v \ ª d�hkju\Ubc��bcj�d�tI\�tehHt
ª d�h v ~ hAjud ~ \�r�mHbcn�jut±j Y \ �^\ ~ mHtqmk� � �� V 1 X � � �

�
V 1 X¯¶ 4 � 1 =	bitqh ��\ ~ m¢mH� � �� � � �

�
­ V � 1 = X

bitz¦?xpr�h ~ b¤jºx�y^mon�t�b v \ ~ hkjIbimHn�t�h �^\ ~ m
mH� � �� � � �
�
¶ XTY \���\|bi� Y jlt�h ~ \<j Y \�n)y Y mHtl\�n)bcn

m ~ v \ ~ jlm
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�zt+hkf¤f�j Y \$n?d�]U\ ~ bcy0hAf ª d�h v ~ hkjud ~ \�t<d�tl\ v h ~ \¢\|{ghHy|je�¬m ~ )
�
r�mHfcxDn�mH]Ubihkfct�­�j Y \

tly Y \^]¢\zmo¦gjuhkbing\ v bct�\|{5r�\�y^jl\ v jlm ~ \^juhkbinUj Y \qj Y b ~ v m ~ v \ ~ mk�7j Y \q\ä{ghHy^j QYS��qtly Y \�]U\H­
hHt±j Y \wn?d�]U\ ~ biy�hkf²\|{5r3\ ~ bc]U\�n�jutzmH�9j Y \wn�\|{Djqtl\^y^jIbimonp�±bcf¤f	t Y m@�w¶

�»�¬\^�§��m ~ v tst Y modgf v n�m�� ¦�\
tlhkb v hk¦3mod5j Y m��§jum)bc]Urgfi\^]U\�n�jsj Y \©¦3modgn v h ~ x
y�mon v bcjIbimongt�­?hHtItld�]U\ v hH��hAbin+jlm�¦3\ Y mo]Umo�o\�ng\�mod�t^¶ 4 �¨j Y \|xsh ~ \TmH�¨j Y \ ��b ~ biy Y fi\|jEjºx5r�\
mon°j Y \ ~ bc� Y jq\ v �o\wmH�9y�\|fcf
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� Y biy Y y^mo]U\�t�� ~ mH] \ ª d�hkjlbcmon�t�V ^ ¶ç� ^ X hHn v V ^ ¶á�H��X��±bcj Y n�m°y�mon�j ~ bc¦�dgjlbcmon)� ~ mo] y^\^f¤f
VA@ � � � CFX¯¶�aDbc]sbcfih ~ \|{5r ~ \�tlt�bimHn�tz��modgf v ¦�\wd�tl\ v �¬m ~ j Y \�j Y�~ \�\�mHj Y \ ~ \ v �o\�t^¶

\ Y \�nQ��\'mongf¤x Y h0¡H\«h)y^mo]e¦gbcn�hkjIbimHn mH� � h v hHd ª d�h v ~ hkjud ~ \°bin�j Y \ Y m ~ b ��mHn £
j¯hkf�hHn v ¡H\ ~ jIbiy�hkf v b ~ \�y|jlbcmon�t^­9��\©t Y m@��\ v bin Nç� 1 P j Y hAj��¬m ~ hHn�x QYSUT¹tly Y \^]¢\¢j Y mHtl\
ª d�h v ~ hAjud ~ \�t ~ dgfc\�t�\�n�tId ~ \ v ]¢hHtlt�¦�hkfihHn�y^\�t Vå��\^bc� Y ju\ v �±bcj Y ~ \�tlr�\�y|j<jlm )

� X�m�¡H\ ~h��Hb¤¡o\^n³y�\|fcf�hHn v y�d ~I~ \�n�jsy^mon�jlbcn?dgbcjºxíy�mHn v b¤jlbcmon�tfV¬��\|bi� Y jl\ v �±b¤j Y³~ \�tIr3\^y^jejlm �
� Xj Y�~ mod�� Y \^¡o\ ~ x<\ v �H\H¶ M \ ~ \�hHt	binej Y \�y0hHtI\ T � Lg­@j Y \�tIjlb¤¥3n�\�tIt�]¢hkj ~ biy^\�tEh ~ \�\|¡khkfid�h £

ju\ v �±bcj Y hUy�mo]<¦gbcn�hkjlbcmon)mk� � h v hHd ~ dgfc\�t bcn«mon�\ v b ~ \^y^jlbcmon«hHn v mk�EhUn�mon�t�j¯hHn v h ~ v
mor3\^n ~ dgfc\�bcn
j Y \�mHj Y \ ~ v b ~ \�y|jlbcmon[¶ \ Y \�n T!� LshHn v bin'r�h ~ jlbcy�dgfih ~ � Y \�n T � �whHt
bin
j Y bit±tI\�y|jlbcmon[­g��\�]ed�t�j ]Um ~ \^m@¡H\ ~ juhH®H\�bcn�jumUhHy^y�mod�n�j±j Y \�j ~ hHn�t�¡o\ ~ tl\�bcn?jl\�� ~ hkjlbcmon
r ~ mDy�\ v d ~ \k¶$�§�o\^n�\ ~ hkfEj Y \�m ~ \�] ¡khkf¤b v �¬m ~ hHn�x T � Lg­²hHn v bcnír�h ~ jlbcy�d5f�h ~ �¬m ~ j Y \
y0hHtI\ T � �wmH�²j Y bct tl\^y^jlbcmonp�±bcf¤f	¦3\w�Hb¤¡o\^n)hHn vpv \�]Umon�t�j ~ hAju\ v bin'j Y \�ng\|{Dj�tI\�y|jlbcmon[¶
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4 n)j Y bct�tl\^y^jlbcmon[­Ã��\st Y hAfcfEt Y m�� j Y hkj�j Y \+r ~ m5y^\ v d ~ \U�Hbc¡H\�n�bcn v \^j¯hAbcf9binía5\^y^jlbcmon ^
y0hHn«bcn«�åhHy|j�¦�\e\ä{Dju\�n v \ v jum©hHn�x T � �o¶ \ \<t Y hkf¤f²  ~ t�j�r ~ m�¡H\ej Y hAj�h¢�o\�n�\ ~ hkf¤b ��\ v
n�mon�t�j¯hHn v h ~ v mHr3\^n ª d�h v ~ hAjud ~ \�\|{DbctIjlt hHn v bct���\^f¤f v \| �n�\ v �¬m ~ hHn�xfT3¶ �zt�bing�stlmo]U\
�o\�n�\ ~ hkf3r ~ mor3\ ~ jIbi\^tTmH�[j Y \zj ~ hHn�t�¡o\ ~ tl\�bcn�ju\^� ~ hkjIbimHn
r ~ mDy�\ v d ~ \H­5��\�t Y hkf¤f3j Y \�n°r ~ m�¡o\

ì�óhg	ì¬ï



���������	�
����
�����������������
������ ��������������� �	��!#"%$&!'�)(+*,��������
���-
*.��"/����
0� 1 �

h'�H\�n�\ ~ hkf�j Y \�m ~ \�]'­Ã� Y bcy Y bctwhHr�rgf¤bcy0hH¦gfc\Ubin¹r�h ~ jlbcy�dgfih ~ jlm'j Y \ T � �Uy0hHtI\¢mk��j Y \
r ~ \|¡Dbcmod�tqtl\^y^jIbimon7¶
`²bin�hAfcf¤xo­���\wt Y hkf¤f	y�mkfcfc\�y|j ~ \�tIdgfcjltz�kbc¡H\�n Y \ ~ \�m ~ binpr ~ \|¡?bimodgtqr�h £
r3\ ~ t	j Y hkj²t Y m��Qtlmo]U\�bin�ju\ ~ \^tIjlbcn�� ~ \^fihkjlbcmon�t Y birgt�¦�\^jº��\�\�n v bc¥3\ ~ \�n�j�]U\|j Y m v t²r ~ bc]¢hkf
m ~ n�mHj0­	�±b¤j Y m ~ �±b¤j Y modgj�j ~ hkn�tI¡H\ ~ tI\$bcn�ju\�� ~ hkjIbimon hHn v �±bcj Y v b¤¥3\ ~ \^n�j ª d�h v ~ hkjud ~ \
~ dgfc\�t^¶

`�m ~ hHn�x T3­Hj Y \ ~ \�\|{Dbit�j � h v hHd ~ dgfi\^t�bcn
� � �±b¤j Y T-�©� ª d�h v ~ hkjld ~ \�r3mkbin�jut9� Y biy Y
h ~ \q\|{ghHy|j��¬m ~ � ���$��� ¶ `¨m ~ j Y \�]¢hHtIt�]¢hkj ~ bcy�\�t^­�hHn�xsjl\�n�tIm ~ r ~ m v d�y^j�mH�hT1�¹� � h v hHd�¬m ~ ]<dgf�hk\Ubct�\|{ghHy|j<�¬m ~ )

���$��� ¶ `�m ~ j Y \¢t�jlb¤¥7ng\�tlt�]¢hkj ~ biy^\�t^­9tId�y Y h ~ dgfi\s��modgf v ¦�\d�tl\ v bin
mHn�\ v b ~ \^y^jIbimon7­g�¬m ~ bin�t�j¯hHngy�\�j Y \z¡o\ ~ jIbiy�hkf[mong\H­�hkn v he�o\^n�\ ~ hkf¤b ��hkjlbcmon°mH�[j Y \
n�mon�t�j¯hHn v h ~ v mor3\^n ª d�h v ~ hkjld ~ \q�Hb¤¡o\^n
¦�x V ^ ¶ 1 X¯­BV ^ ¶ _�X¯­DhHn v V ^ ¶ ^ X²��modgf v ¦�\zd�tI\ v bcn
j Y \ ~ \^]¢hkbin5bin�� v b ~ \�y|jlbcmon[­ Y \ ~ \¢j Y \ Y m ~ b �^mon�j¯hkf�mong\H¶ X mp\^f¤bi]sbcn�hkjl\¢j Y \$y^mod�rgf¤bcn��ot
¦3\|jº��\^\�n«mHr�r3mHtIb¤ju\wd�n�®?n�m�� n�tqbin'j Y hAj v b ~ \�y|jlbcmon[­���\�]edgtIj   ~ t�j ~ \�]U\^]e¦�\ ~ j Y hkj
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� Y \ ~ \�j Y \�  ~ tIjqhHn v j Y b ~ v jl\ ~ ]UtTbcn°j Y \�fc\^��j Y hHn v t�b v \w�Hb¤¡o\�y^mon�j ~ bi¦�d5jlbcmon�tTjum � �$���hHn v � �$� "ä­�� Y bcy Y y�mo]<¦gbcn�\ v h ~ \<r ~ mor�m ~ jIbimHn�hkfÃjum � �$��� � � �$� "±hHtq\|{5r3\^y^jl\ v ¶ 4 jzbctj Y \^n�h©tIbc]Urgfc\+]¢hkjljl\ ~ jlm©t Y m�� j Y hkjqj Y \ ~ \�]¢hkbcngbcn��©jl\ ~ ]Ut�� ~ mo] � � jum � � y�hHn�y�\|fmodgj0¶ 
 mon�tl\ ª d�\�n�jlf¤xo­�j Y \ V T3�Q� X�bin�jl\ ~ bcm ~�~ bc� Y j � h v hHd ª d�h v ~ hAjud ~ \�r3mkbin�jut�h ~ \�hkfctlm
j Y \ ��\ ~ mot mH� ��� �$� " � ��� �$��� ¶ �

a?bin�y^\�j Y \ ��\ ~ motqmH� ��� �$� " � ��� �$��� h ~ \�tIxD]U]¢\|j ~ biy�hkf9bcn V ��� � �+� X��±b¤j Y«~ \�tIr3\^y^jjum<j Y \ �^\ ~ mHt�mH� ��� �$� " � ��� ����� ­gh<�o\�n�\ ~ hkf¤b ��\ v ngmon�tIjuhHn v h ~ v mor�\�n ª d�h v ~ hkjld ~ \ ~ dgfc\\|{Dbit�jutT�¬m ~ hHn�xWT�¶ XTY bit ª d�h v ~ hAjud ~ \ ~ dgfc\H­5� Y biy Y ��\�t Y hkfcf7y0hkf¤f[t�xD]¢]U\|j ~ bcy0hAf � h v hHd
~ dgfc\H­ Y hHtp�YV T ��� Xsbcn�ju\�� ~ hkjIbimon�r�mHbcn�jut©bcn V ��� � �+� XshHn v bct°\|{ghHy^j©�¬m ~ � ����� "$bcn� '«¶ 
 mo]e¦5bin�\ v �±b¤j Y h � h v hkd ~ dgfc\+�±bcj Y T �,� ª d�h v ~ hkjud ~ \sr3mkbin�jut�bcn)j Y \smHj Y \ ~
v b ~ \�y|jlbcmon[­?mon�\±�o\|jutEtIy Y \�]U\�t�\|{ghHy|j��¬m ~ ) ���$� "'& ���$��� m ~ ) ���$��� & ���$� "²� Y bcy Y hkfcf�y�mon�j¯hAbin)
����� "ä­Etlm)j Y hkj % bin XTY \^m ~ \^] �©bcteb v \�n�jIbiy�hkfTjum T3¶ XTY \
tIy Y \�]U\�t¢mo¦gjuhkbcn�\ v h ~ \

j Y d�t y�mo]Ur�hAjlbc¦gfi\w�±b¤j Y \ ~l~ m ~ t±bcnpj Y \wn�m ~ ] � � mH� �/V�� �$��� Xu¶
\�b¤j Y & � )
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V=�5¶c�@�)X
�zt t Y m�� n)hk¦3m�¡o\wbcn«aD\�y^jIbimHn 1 ­g��\w�ThHn�j jums �n v � 2 ���#2 tldgy Y j Y hkj

� 
2 VA� 2 � � 2 X � � 
 V
� 2 X�� ��� 2����(2 / V=�5¶c� 1 X

h5¶ �Ã\^j'dgt
j¯hH®k\¹hHt � 2 mong\�mH�wj Y \�y^\^f¤fw¦�hHtIbct
�¬d�n�y|jlbcmon�t.� =?>
�
� @B�7C � L � / /�/ �	T

hHtltIm5y|b�hkjl\ v jumUhsy�\|fcf*;U¶�aDbcn�y�\�j Y hkj±�¬d�n�y|jlbcmon°bit n�mHn ��\ ~ mUmongf¤x°mon!;U­gj Y \�\ ª d�hkjlbcmon
V=�g¶¤� 1 X�¦�\�y^mo]U\�tOVV¦�\^�¬m ~ \ ª d�h v ~ hAjud ~ \wbctqd�tl\ v X

���
V 
�� � 2 � � � =?>
 ����� 2 � = >
 � � � =?>
 X�� � � L � @B� C � L � / /�/ �	T �

V=�5¶c�0_�X
m ~ \ ª dgb¤¡khkfi\^n�jlf¤x

�
�

� � = >
 V 
�� � 2 � � � X'���
� � � � =?>
 + � �	��
��
� 2 � � � 2 � � 7 � � � L � @ � C � L � / / / ��T / V=�5¶c� ^ X

�	\|jqd�t±  ~ t�jzt Y m��/j Y hkj±j Y \w¦�mod�n v h ~ x
jl\ ~ ] �
�

�
bct���\ ~ m�¶ J�n°j Y \w¦3modgn v h ~ x

$ ;U­�� =?>
 ~ \ v d�y�\^tUjlm � ��� "wm ~ jlm � �$��� hkfimHn��)j Y \©\ v �o\©y�mon�t�b v \ ~ \ v hktebcj<bits\�hHtIb¤f¤xtl\�\^n-� ~ mo] V 1 ¶;3 X¯¶ 
 \�y�hHd�tl\�mk��j Y \pj ~ hkn�tI¡H\ ~ tI\)bin�jl\�� ~ hkjlbcmon-� Y bcy Y r ~ mk��\�y^jlt!� � 2
mon�jum°j Y \ � h0¡?b�h ~ j £ºXTY mo]¢hHtwtlr�hky�\UmH��bin v \|{ T�­ 
&� � 2 � � � � �

� mon¹hHn�x�\ v �o\¢hHn v¦?x�m ~ j Y mo�Hmon�hkf¤bcjºx'j Y \+¦�mod�n v h ~ x'ju\ ~ ] bit ��\ ~ m�¶ �Ã\^j�d�t�n�m��Lj ~ \0hkjzj Y \ey�\^f¤f�jl\ ~ ]¢t^¶�ztIbcn��Uj Y \��åhHy|j v \�]UmongtIj ~ hkju\ v bcn Ná� 1 P j Y hkj
�-=?> V 1 � � X � � =?>
 V 1 � � X � V �<� X = � > � V 1 � � X � � > . V 1 � � X

� V �<� X > � = 	 V 1 � � X � � = � V 1 � � X�� V=�5¶c��� X
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bcj$bit
\�hHtIx jum ~ \^� ~ bcjl\ � 2�� �(2 hHt � � �
 ��� 4 � � 
� � � � �±b¤j Y � � 
� � � � � � � � �
 ¶
��twj Y \¢tIjIbc¥3n�\�tIt+hHn v ]¢hHtlt�ju\ ~ ]Uteh ~ \Uj ~ \�hkju\ v �±b¤j Y v bc¥3\ ~ \�n�j ª d�h v ~ hkjld ~ \^t�­²j Y \|x
]ed�t�jw¦3\+y^mon�t�b v \ ~ \ v tI\�r�h ~ hkju\|fcxH¶ 4 n�j Y \+]¢hHtlt�jl\ ~ ]¢t^­	hkf¤f�j Y \s\ v �o\ey�mon�j ~ bi¦gdgjlbcmon�t
jum � =?>
 h ~ \�y0hkn�y�\|fcfc\ v ¦�x-j Y \ � h v hkd ª d�h v ~ hAjud ~ \¹bcn 1 hkn v � ­ tlm�j Y hkj.� =?>
 y�hHn
¦3\ ~ \�rgfihHy^\ v ¦?x �*=?>�¶ J�n³j Y \°mHj Y \ ~eY hHn v ­E�¬m ~ j Y \°t�jlb¤¥7n�\^tltsju\ ~ ]Ut�­�mongf¤xCjº��m¹mH�
j Y \+\ v �o\+y^mon�j ~ bi¦�d5jlbcmon�t�h ~ \+\^f¤bc]Ubcn�hkjl\ v ¦�x � h v hkd ª d�h v ~ hkjud ~ \WVVtlh0x«j Y \<jumHr¹hHn v
¦3mHjIjumo] mon�\�t	X±tIm$j Y hkj � = >
 y0hHn�¦3\ ~ \^rgf�hky�\ v ¦?x �-=?><� V ��� X = � > � � � > . � Y bcy Y  �n�hkf¤f¤x~ \ v d�y�\^t+jum �*= >$hHt � > � hHn v � > . h ~ \
m ~ j Y mo�omHn�hkf�jum ��� � 
&� � 2 � Y bcy Y ¦�\^fcmon��ot<jum
)
� ¦?x©j ~ hkn�tI¡H\ ~ tI\�bin�ju\^� ~ hAjlbcmon[¶ V=�g¶¤� ^ X ~ \ v d�y�\^tqj Y d�tTjum+j Y \���\|bi� Y jl\ v y�\^f¤fÃ¦�hAf�hHngy�\\ ª d�hkjIbimon V=�5¶c�o�#X¯¶
¦7¶ �Ã\^j�d�twn�m�� juhH®H\$hHt � 2 j Y \$¦�mod�n v h ~ x)¦�hHtIbctw�¬d�n�y^jIbimHn ~ \ v d�y|bing��jum!� = � mon; " hHn v jum � = � �±b¤j Y @ � L � / /�/ �	TpmHn ; � ­ ; " hkn v ; � ¦3\|bin��¢jº��m©n�\^bc� Y ¦3m ~ bcn��©y^\^f¤fitbin'j Y \ Y m ~ b ��mon�j¯hAf v b ~ \�y|jlbcmonp�±b¤j Y  (" � � �; "*,��; � ¶ 4 npj Y hkj y0hktl\H­hVV�g¶c� 1 X�¦�\�y�mH]¢\^t� � <

V 
��
� 2 � �
� = . ����� 2 � = . � � � � . X�� �
� ��� @

V 
��
� 2 � �
� = � ����� 2 � = � � � � � � X�� � � L � V=�5¶c�@�)X

� Y biy Y hk��ju\ ~$� h v hkd ª d�h v ~ hkjld ~ \'�¬m ~ j Y \p]¢hHtltUju\ ~ ]Ut
hkn v bcn�ju\^� ~ hkjIbimHn ¦�xOr�h ~ jlt
fi\�h v t±jum
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&� � 2 � = . � � � ��� @ � �B
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� 2 � � � < ���<� �
�

� @ � = � 
��
� 2 � � � @ ��� � L�/ V=�5¶c� 3 X
XTY \z  ~ tIj�jº��mejl\ ~ ]¢tTh ~ \ ��\ ~ m+¦�x$m ~ j Y mo�omon�hkfcb¤jºxo­D¦�\�y0hkd�tl\D� �7
�� � 2 ¦3\|fimong�ot�jlm )

�v d�\wjumUj Y \wj ~ hHn�tI¡H\ ~ tl\ebcn�ju\�� ~ hkjIbimon«hHn v bit j Y d�tzm ~ j Y mo�omon�hkf[jum©hHn�x'\ v �H\��¬d�ngy^jlbcmon
�Hbc¡H\�n°bcn V 1 ¶43�X¯¶�a?bin�y^\ � = bit �^\ ~ m V � = . mHn
j Y \�fc\^��j \ v �o\�mH�*; "¯­ � = � mon
j Y \ ~ bc� Y j±\ v �o\
mH� ; � Xwm ~ ¦�x m ~ j Y mo�omon�hkfcb¤jºx³mHn³j Y \°¦�mHjljlmo]�hHn v jumHr�\ v �o\^t+�±bcj Y h)r3mHf¤xDn�mo]sbihkf
mH� v \^� ~ \^\ T�­�n�hH]U\|fcx 
��
� 2 � � � ¦�\�y�hHd�tl\�mH�qj Y \'j ~ hHn�tI¡H\ ~ tl\�bcn�ju\^� ~ hkjIbimHn[­ V=�5¶c� 3 X~ \ v d�y�\^tqjlm
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&� � 2 � � < � 
�� � 2 � � @ P � � � � � � L � @ � L � / / / ��T �
V=�5¶c��� X

� Y biy Y bit±j Y \���\|bi� Y jl\ v y^d ~l~ \�n�jzy�mon�jlbcn?dgb¤jºx�y^mon v b¤jlbcmonpmon! (" � ¶ �

 \^�¬m ~ \Tfi\�h�¡?bcn��<j Y bctEtl\�y|jlbcmon[­?��\±��hHn�j�jumwr�dgjEjlmo�o\^j Y \ ~E~ \�tIdgfcjlt�mH¦gj¯hkbcn�\ v \�h ~ f¤bc\ ~

m ~ bcnsj Y bct�r�hHr�\ ~ � Y biy Y t Y m@�Obcn?jl\ ~ \�tIjIbing��y^mon�n�\^y^jIbimongt�¦�\^jº��\�\^n v bc¥3\ ~ \�n�j�]U\^j Y m v t^¶
4 n Nç� 1 P ­9��\ v \ ~ b¤¡o\ v j Y \$�o\�n�\ ~ hkf��åhH]sbcf¤xCmH� n�m v hkf�tly Y \�]U\�t QYS T hHn v bcn�j ~ m v d�y^\ v
j Y \Ty^mon�y^\�rgj�mH� � 8F5 � > � 8F50@ � 8 ��9,G0�Y8 � �W>?5 � G0� : V�� 
���X	� Y \�nsj Y \�tI\±n�mon�y^mong�¬m ~ ]Ubcn��
n�m v hkf�\|fi\^]¢\^n�jut�h ~ \ed�tl\ v �±b¤j Y modgj�hHn�x�hAjlju\^]Urgj�mH��tuhAjlbctI��x?bing�p]¢hHtIt�¦�hkfihHn�y^\UhHn v
��d5{sy^mon�jlbcn?dgbcjºxH¶ �w\^n�\ ~ hkf�\ ~l~ m ~ \�t�jlbc]$hAju\�t��¬m ~ j Y \^tl\ n�mongy�mong�¬m ~ ]sbing��]¢\|j Y m v t��±b¤j Y
\|{ghHy^j ª d�h v ~ hkjld ~ \ Y h0¡o\¢¦�\�\�nCr ~ m@¡H\ v binC��r�r�\�n v b¤{ 
 mH��Nç��� P ¶ 4 n Ná� 1 P hH�ohkbin7­	��\
t Y m���\ v j Y hkj�j Y \�r Y xDtIbcy0hAf�n�m v hkfD]U\^j Y m v t V�� 
���X v \ ~ bc¡H\ v � ~ mo]/j Y \�tI\�� 
��zt�bc]Urgf¤x
j Y \qd�tl\qj Y \ � h v hHd ~ dgfc\�t�bin©hkf¤f�j Y \ v b ~ \�y|jlbcmon�t�­D� Y bcy Y bin¢jud ~ n$bct�\ ª dgbc¡khkfc\�n�jTjlm�j Y \
Vå��\^bc� Y ju\ v Xe¦�hkf�hkn�y�\'hHn v ��d5{�y^mon�jlbcnDd5bcjºxQy^mon v b¤jlbcmon�ts�Hb¤¡o\^n ¦�x³� ª t^¶ V=�g¶¤�o� XwhHn v
V=�g¶¤�@� Xu¶ 4 n Nç�0� P ­�h+]$hAj Y \^]$hAjlbcy0hkf3bin�ju\ ~ r ~ \^juhkjlbcmonpmH�Ãj Y bct±r ~ m5y^\ v d ~ \�bin
jl\ ~ ]¢t±mk� � �
r ~ mH��\^y^jIbimongt Y hktzhAfitIm¢¦�\�\^n v \|¡o\|fimor�\ v ¶

4 n°j Y \�tuhk]¢\�r�hHr3\ ~ ­gb¤jTbct hkfctlms¦�\�\�n't Y m�� npj Y hkjTj Y \ � h v hHd
r ~ m5y^\ v d ~ \��¬m ~ j Y \
]$hktlt�ju\ ~ ]Ut<mHngfcxH­	y�mo]<¦gbing\ v @�� T � L
�±b¤j Y j Y \sj ~ hHn�t�¡o\ ~ tl\¢bin�ju\^� ~ hAjlbcmon[­Ãx?bi\|f v t<h
r ~ bc]¢hkf�ngmon�y�mHng�¬m ~ ]sbcn��°n�m v hkf�hHr�r ~ m0{5bc]¢hkjlbcmon � 2 � Y bcy Y bit�\ ª dgb¤¡HhAfi\^n?j�jlm°h©r�motIj £
r ~ mDy�\^tltl\ v � h0¡?bih ~ j £�XTY mo]¢hHtz]sb¤{5\ v £ºY xD¦ ~ b v hHr�r ~ m�{Dbc]¢hkjlbcmon��� 2 ¶ XTY bit�hHr�r ~ m�{Dbc]¢h £
jlbcmon)bit v \ v dgy�\ v � ~ mH]¸h©t�j¯hHn v h ~ v � h0¡Dbih ~ j £�XTY mo]¢hHt v d�hAfE]sb¤{5\ v hHrgr ~ m0{Dbi]¢hkjIbimHn[­
� Y \ ~ \wj Y \�n�m ~ ]¢hkf ��dD{'y�mon�jIbin?dgb¤jºx°y�mHn v b¤jlbcmon�tqh ~ \ Y xD¦ ~ b v b �^\ v ­¨j Y hAjTbit ~ \^fihA{5\ v ¦�x
j Y \�bcn�j ~ m v d�y|jlbcmonpmH� �²hk� ~ hHng�o\�]edgf¤jlbcrgf¤bi\ ~ tqmon
j Y \�\ v �o\^t�¶ XTY \�tI\ �	hH� ~ hHn��H\�]edgf¤jlb £
rgfcbc\ ~ t±jud ~ npmHdgj±jums¦�\w\ v �o\�]Umo]U\^n?jltzmk�²j Y \wtly�hkf�h ~ ¡Hh ~ bihH¦gfc\+cEbinph+r�motIjlr ~ mDy�\^tlt�bin��
mor3\ ~ hkjIbimHn v \^¡o\|fimHr3\ v ¦�x¹� ~ ngmHf v hHn v 
�~ \
���|b�Nû� P ­Ãj Y bct<\ v �o\Ubin5�¬m ~ ]¢hkjIbimon�bct<y^mo] £
¦gbing\ v �±b¤j Y j Y \Uy^\^f¤f�bcng�¬m ~ ]¢hkjlbcmon¹bin )

� jlmpr ~ m v d�y�\��� 2 bcnCj Y \¢tuhH]U\¢tlr�hHy^\�& hHt
� 2 ¶ `�m ~ v \|j¯hkb¤fit^­�j Y \ ~ \�h v \ ~ t¢h ~ \ ~ \^�¬\ ~l~ \ v jlm Nç��� P � Y \ ~ \°bcjsbctsr ~ m�¡H\ v j Y hkj+j Y \
j ~ hkn�tI¡H\ ~ tI\°bin�ju\^� ~ hAjlbcmon³bit<bin³�åhHy|j+\ ª d5bc¡khkfc\�n�jUjum�h�r ~ mH��\^y^jIbimonQmH� �
� 2 � & mon�jum
j Y \ � h0¡?b�h ~ j £ºXTY mo]¢hHt�tlr�hHy^\ )

�$� "'& � � )
� & ��� "ä¶���tTh ~ \^tldgf¤j0­5j Y \ � h v hHd ~ dgfi\z��mod5f v�Hbc¡H\�j Y \w\|{ghHy|j�t�jlb¤¥7ng\�tltzhHn v bctqmHngfcx
n�\�\ v \ v �¬m ~ j Y \w]¢hHtIt�¶

`²bin�hAfcf¤xo­Ej Y \°¦gfimDy¯® tIy Y \�]U\^t v \|¡o\|fimor�\ v bcn³j Y bctsr�hHr�\ ~ d�tI\'h)y�mo]<¦gbcn�hkjlbcmonQmH�
tIj¯hkn v h ~ v hHn v t�xD]¢]U\|j ~ bcy0hAf � h v hHd ~ dgfc\�t�jlme �n�hkf¤f¤x$y^mo]U\�d�r©�±b¤j Y tIy Y \�]U\^tT� Y biy Y
h ~ \Tmk��j Y \T �ngb¤ju\ v b¤¥3\ ~ \^n�y�\±jºxDr�\zhkn v j Y \ ~ \|�¬m ~ \±]Um ~ \ hkjlj ~ hHy|jlb¤¡o\±� ~ mo] hHnUhkfc�o\^¦ ~ hkbcy
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r3mHbcn�j�mH��¡?bc\^�w¶�·qmHjlbcy�\�j Y hkj Y \ ~ \±hH��hkbcnej Y \�j ~ hHn�t�¡o\ ~ tl\Tbcn�ju\�� ~ hkjIbimon+bct�n�\^\ v \ v � Y \�n
T � Lg¶9�ztÃ�¬m ~ j Y \�r ~ \�y^\ v bcn���tIy Y \�]U\^t VV\ä{5y�\�r5j9j Y \ � 
��zt�Xu­kj Y \^xwtuhAjlbctI��x�V¬��\|bi� Y jl\ v X
¦�hkfihHn�y�\¢hHn v ��dD{¹y�mon�jIbin?dgb¤jºxCy�mon v bcjIbimongt�­	� Y biy Y bi]Urgf¤x�j Y hkj�j Y \|xCh ~ \s¡H\ ~ x¹y|fimHtl\
jumUr3mHtIjur ~ mDy�\�tItl\ v ]sb¤{5\ v £ºY xD¦ ~ b v hHrgr ~ m0{Dbi]¢hkjIbimHn�t�¶

� % ��# ������� (+*O� 
 �³������# ���
���

4 n$j Y bit�tl\�y|jlbcmon[­?��\z\|{ Y bc¦gb¤j±tlmo]U\qn?d�]U\ ~ bcy0hAf ~ \^tldgf¤jut�mo¦gjuhkbing\ v �±b¤j Y jº��m+y^mo]Ur�dgjl\ ~
y�m v \�t^­on�hH]U\^f¤x�����TYL�hHn v ����T��o­k� Y bcy Y bc]¢r5fi\^]¢\^n�j�j Y \�]U\^j Y m v t9mH��bcn v \ä{ LzhHn v
�zmH�Ãa5\�y|jlbcmon�t�_ehHn vf^ ¶ XTY \�tI\�y�mo]Ur�d5ju\ ~ y�m v \^t���\ ~ \�d�tI\ v jlm<tImHfc¡H\�h�ju\^tIj�r ~ mo¦5fi\^]
y Y motl\^n Y h0¡o\�hetI]Um5mHj Y hHn�hkf¤x?jlbcy0hkf3tlmkfidgjIbimHn[¶ XTY bitThkfcfcm�� tTd�t�jlm+n?d�]U\ ~ biy�hkfcf¤x°y Y \^y¯®
j Y \wy�mHn?¡H\ ~ �o\�n�y^\ ~ hkju\^tqr ~ \ v biy|ju\ v ¦�x°j Y \�j Y \�m ~ xo¶ XTY \w\ ª d�hkjIbimHn�y^mon�tIb v \ ~ \ v �ThHt

� 0 �
� � � ��mon �'� N �<� ���s� P �_N �<� ���s� P � VV��/¤� X
�±bcj Y�Y mH]¢mH�o\�n�\^mod�t ��b ~ biy Y fi\|jz¦�mod�n v h ~ x
y�mon v bcjIbimongtzmon! E¶

XTY \<\ä{�hky^jqtlmHfcdgjIbimon'�¬m ~ j Y \�ju\�t�jqr ~ mo¦5fi\^] bitqhHt±�¬mHf¤fim�� t

�hV 1 � � X � V�� � 1 � X	VI� � � � X � VV��/á� X
� ~ mo]
� Y biy Y � V 1 � � X�bct \0hHt�bcf¤x v \ ~ b¤¡o\ v ¶

\í\©  ~ tIjstImHf¤¡o\°j Y bctejl\�tIj+r ~ mo¦5fi\^]&m�¡o\ ~ j Y \©� Y mHfi\ v mo]¢hkbcn � �±b¤j Y ��b ~ bcy Y fc\^j
¦3modgn v h ~ x
y�mHn v b¤jlbcmon�t&VVtI\�\&`9bc�od ~ \��D¶áh�X�hHn v j Y \^n�m�¡H\ ~ j Y \ ~ \ v dgy�\ v�v mo]¢hkbcn ��� �
N L ���s� P � N L � �+� P � Y bcy Y y^m ~l~ \�tlr�mon v t9jum j Y \�  ~ tIj ª d�h v ~ hkn?j9mH� � ¦�dgj²�±bcj Y ·z\^d�]¢hHn�n
¦3modgn v h ~ x¹y�mon v bcjIbimongt+hkj 1 �%L V � � N L � �+� P X�hHn v hkfitIm)hkj � �%L V 1�� N L � �+� P X¯­
®H\�\^rgbcn�� j Y \ ��b ~ bcy Y fc\^j
¦�mod�n v h ~ xQy^mon v b¤jlbcmon�t©hkj 1 � � V � � N L ���s� P X<hHn v � �
� V 1�� N L � �+� P X VVtI\�\O`9bc�od ~ \��D¶ ¦,Xu¶

 \�tIb v \^t�­���\�y�mon�t�b v \ ~ \ v d�ngb¤�¬m ~ ] hHn v hAfitIm�n�mon %?d�ngb¤�¬m ~ ]L]U\�t Y \�t^¶ XTY \±d�ngb¤�¬m ~ ]

]¢\^t Y \^t±��\ ~ \��o\^n�\ ~ hkju\ v hHtTd�tId�hkf	hHn v j Y \�ngmon %Dd�n5bc�¬m ~ ]»]U\^t Y \^tq¦�x$  ~ t�j±tlrgf¤b¤jljlbcn��
j Y \ v mo]¢hkbcn�t � hHn v���� hktÃt Y m�� n<bcnO`9bi�Hd ~ \^t 1 ¶áh hHn v 1 ¶ ¦[¶9��hHy Y y^\^f¤f?mH�Dj Y \^tl\� ��od ~ \�t
�ThHt$j Y \^n�tlr�hkjIb�hAfcf¤x v bitIy ~ \|jlb ��\ v ¦�x d�tIbcn���d�ngb¤�¬m ~ ] ]U\�t Y \�tphHt¢bin v biy�hkju\ v bin j Y \
j¯hH¦gfc\�tE�kbc¡H\�nsbinsj Y bitEtI\�y|jlbcmon[¶ `�mHf¤fim��±bcn���j Y bct�r ~ m5y^\ v d ~ \H­�j Y \±tlr�hAjlbihkf v bctly ~ \|jlb �0hkjIbimon
mH�5j Y \ v mo]¢hkbcn�t	t Y m�� nebcn `²bi�od ~ \�t9��V ~ \�tlr7¶ `9bc�od ~ \�t 1 X¨�±bcf¤f?fi\�h v jumzhqd�n5bc�¬m ~ ] V ~ \�tIr[¶
n�mon %Ddgngbc�¬m ~ ]fX�]U\�t Y ¶

ghg â�i^÷�j�ú	j
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`�m ~ j Y \$tlhH®H\$mH�±t�bi]Urgf¤biy|bcjºxH­���\©t Y hkfcf ~ \^�¬\ ~ jumpj Y \ v b¤¥7\ ~ \^n?jey0hHtI\�t<]¢\^n�jlbcmon�\ v
hH¦3m�¡H\�hHt�y�hHtl\^t�� ��­�����­����¢hHn v ���$y�m ~I~ \�tIr3mHn v bcn���jlm `²bi�od ~ \�t��5¶ hg­D�5¶ ¦[­ 1 ¶ hg­DhHn v
1 ¶ ¦ ~ \�tlr�\�y|jlb¤¡o\|fcxH¶

XTY d�t��¬m ~ \�hHy Y y�mH]¢rgdgju\ ~ y�m v \H­D��\ Y h0¡o\��¬mod ~ y0hktl\�t�jume¦�\�y^mon�t�b v \ ~ \ v ¶ 4 n©\0hHy Y
mon�\pmH��j Y \�juhH¦gfc\�t�­���\��Hbc¡H\«\ ~l~ m ~ t�	Ubcn � � n�m ~ ] hHn v y0hkfcy�dgfihkjl\�j Y \�n?d�]U\ ~ biy�hkf
\|{5r3mHn�\�n�j 1�mH�
	 � � - ¦�x�y^mo]Ur�h ~ bin��$jº��m
tId�y�y^\�tItIb¤¡o\Uy0hkfcy�d5f�hkjIbimHn�t�¶ XTY \^tl\+\ ~l~ m ~ t
h ~ \¢bin �åhky^j � GI9B5H@A9 � G � :/>�6�6�G?6�: ­�hHr�r ~ m�{Dbc]¢hkju\ v ¦?xí\^¡khkfcd�hkjIbing�«j Y \©r3mot�jur ~ m5y^\�tItl\ v
rgbi\^y�\|�±bitI\³r3mkfcxDn�mo]sbihkfct�mon h� g{5\ v  �ng\í]U\�t Y hHn v y�mH]¢r�h ~ bcn��Q�±bcj Y j Y \í\ä{�hky^j
¡HhAfid�\^t�mon+j Y \Ttuhk]¢\�]¢\^t Y ¶ 4 n+j Y \ X hH¦gfc\�t^­o��\ hAfitIm��Hb¤¡o\ �)@A: � 6�>I5�> >��)DY> GI6 � > � �,>�6�6�G?6�:
mo¦gj¯hAbin�\ v ¦�x�y�mo]Ur�h ~ bing��j Y \�hHr�r ~ m0{5bc]¢hkju\�\ v �H\�m ~ y�\|fcfg]¢mH]¢\^n�jut�jlmzj Y \�\|{ghHy|j�mong\�t
bin'� £ n�m ~ ]Rc�¦3\^y0hHdgtl\�mH�Ãj Y \zj ~ hHn�¡o\ ~ tI\wbcn�ju\^� ~ hkjIbimHn Vå� Y bcy Y bit�bi]Urgf¤biy|bcj�bin
j Y \�T � L
y0hHtI\#X¯­���\�hHy^jld�hkf¤fcx
tlmHf¤¡o\¢� ' y�modgrgfi\ v \ ª d�hkjlbcmon�tzhHn v j Y \w\ v �o\�hHn v y^\^f¤f	]Umo]U\�n�jut
h ~ \�¡khkfcd�\�tzhkj±j Y \<\ v �o\^tqm ~ y^\^f¤f	]Umo]U\�n�jutzmH�9�¬m ~ bin�t�j¯hHngy�\<hs�¬dgn�y^jIbimon��hV 1 X¯­5� Y biy Y
hk��ju\ ~ j ~ hkn�tI¡H\ ~ tI\�bcn�ju\^� ~ hkjIbimHnpbcn°j Y \ � v b ~ \�y^jIbimHnpbctqhsj ~ hHngtI¡o\ ~ tI\e]Umo]U\�n�jqmH�9m ~ v \ ~
L+m ~ �wmH�*� V 1 � � X�hHtTbcn�� ª ¶ V ^ ¶ ��X¯¶ XTY \wd�n v \ ~ f¤xDbcn���� ' hHr�r ~ m0{5bc]¢hkjlbcmon'bitTbcn � �$���¦�dgj�j Y \stIxD]U]¢\|j ~ biy�hkf � h v hHd ~ dgfc\+bin¹j Y \ v b ~ \�y|jlbcmoníy^mon�t�b v \ ~ \ v bct�mongf¤x�\|{ghHy|j��¬m ~�
���$� " hkn v j Y \ ~ \|�¬m ~ \�bin�j ~ m v d�y�\^t�n?d�]U\ ~ biy�hkf ª d�h v ~ hkjld ~ \<\ ~I~ m ~ tz� Y bcy Y�Y h0¡o\ejlm©¦�\j¯hH®k\�n'bin�jum$hHy^y�mod�n�j�¶
4 n X hH¦5fi\ 4 ­���\)�Hb¤¡o\pj Y \�n?d�]U\ ~ bcy0hAf ~ \�tld5fcjlt
d�tIbcn�� � ��TFL¹�¬m ~ j Y \py0hHtI\�� ��¶

XTY \�]¢hkbcn ~ \^tldgf¤jTbcn$j Y bit�j¯hH¦gfc\ bit�j Y hkj�j Y \zy�mon�jIbin?d�modgtTy�mon�¡H\ ~ �H\�n�y^\�m ~ v \ ~ bct�\ ª d�hkf
jum��5­²h ª dgb¤ju\¢n�hkjld ~ hAf ~ \^tldgf¤jet�bingy�\Uj Y \¢hHr�r ~ m0{Dbi]¢hkjIbimon � 2 bct�hkj�]¢mHtIjwbin � "�hHn v
j Y \Ur�m5m ~ \�t�j ª d�h v ~ hAjud ~ \¢dgtl\ v jumphHr�r ~ m0{Dbi]¢hkjl\Uj Y \UtIjIbc¥3n�\�tIt<]¢hkj ~ bcy�\^t�bcn�ju\�� ~ hkjl\�t
\|{ghHy^jIfcx¢hkn?x+]¢\^]e¦�\ ~ mH� ) "|¶ \ \ Y h0¡o\ y Y \^y¯®H\ v j Y hkjEj Y \ tuhH]U\ bitEj ~ d�\±�¬m ~ j Y \ n�\|{Dj
j Y�~ \�\�y0hHtI\�t�­¨n�hk]¢\|fcx�����­
���7­�hHn v ���[¶ XTY \ v bctly ~ \^jl\e\ v �o\ehkn v y^\^f¤f²y�mon�¡o\ ~ �o\^n�y�\
m ~ v \ ~ t9h ~ \�hkfctlmq\ ª d�hAfDjlm��D­@bcnetIrgb¤ju\�mH�gj Y \E�åhHy^j	j Y hkj	j Y \�d�n v \ ~ f¤x?bing��hHr�r ~ m0{5bc]¢hkjlbcmon
bit ª d�h v ~ hkjlbcy+c�j Y bct bit v d�\wjumUj Y \�t�xD]¢]U\|j ~ bcy0hAf � h v hHd ~ d5fi\k­¨� Y biy Y bctqmongf¤x°y�m ~I~ \^y^j
�¬m ~ � "|¶�qtIbcn�� ! 
 T3�H­�j Y \
n?d�]U\ ~ biy�hkf ~ \^tldgf¤jut+�¬m ~ j Y \
y0hHtI\�� �Ch ~ \
t Y m�� nQbcn X hH¦gfc\�t
4�4 hHn v 4�4�4 ¶ XTY \+y^mon�jlbcnDdgmod�t�y�mHn?¡H\ ~ �o\�n�y^\Um ~ v \ ~ bct 1 hHt�r ~ \ v biy|ju\ v ¦?x�j Y \�j Y \^m ~ xH­
tIbcn�y�\Uhkf¤f�j Y \ ª d�h v ~ hkjld ~ \ ~ dgfi\^t�d�tl\ v h ~ \+y^m ~l~ \�y|j��¬m ~ )

�
hHn v jº��m'\ v �H\+]Umo]U\�n�jut

mongf¤x'h ~ \�y^mon�tI\ ~ ¡H\ v j Y�~ mHd�� Y j Y \w\ v �o\�t^¶
4 n X hH¦5fi\ 4�4 ­Amon�\ ~ \0hkf¤b ��\�t9j Y hkj²j Y \�y�mHn?¡H\ ~ �o\�n�y^\±m ~ v \ ~ t9�¬m ~ j Y \ �^\ ~ mHj Y �Ã\^�o\�n v ~ \

]¢mH]¢\^n�jutThAj�\ v �o\�t�h ~ \ �/V�� � X�� Y bcfc\zj Y \z  ~ tIj �	\^�o\�n v ~ \z]¢mH]¢\^n�jutTh ~ \qmongf¤x � V#� � Xu¶
�	mDmo®�bcn��°hkj X hH¦gfc\ 4 4�4 ­3b¤j�bct��¬mod�n v j Y hkj�LEL°hHn v �o�ey�\^f¤f �Ã\��H\�n v ~ \s]Umo]U\�n�jut�jl\�n v
jum!� V#� � XT� Y bcfc\s]Umo]U\�n�juts�?L©hHn v Lg�+h ~ \ � V#� � Xu¶waDbc]Ub¤fih ~�~ \^tldgf¤jut���\ ~ \+�¬mod�n v �¬m ~

ì�óhg	ì¬ï
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y0hHtI\�t�����jlm<�z_ed�t�bing� ! 
 T3��hHn v j Y \|x¢h ~ \q�Hb¤¡o\�n Vå�¬m ~ j Y \z\ v �o\z]¢mH]¢\^n�jutThkn v j Y \
y�mon�jlbcn?d�mod�tq\ ~I~ m ~ mon5fcx�X�bin X hH¦gfc\�t 4#� jum ��4 ¶

� ª d�hkfcb¤j¯hAjlb¤¡o\±bin�jl\ ~ r ~ \^juhkjlbcmonUmH��j Y \ ~ \^tldgf¤jutEmo¦5j¯hkbcn�\ v bct�hHt��¬mHf¤fcm@� t^¶ XTY \Tj ~ hHn�t £
¡o\ ~ tl\
]Umo]U\^n?jlt+mH�±m ~ v \ ~ 5 � L�hHn v �$mH�1�hV 1 � � Xqbcn j Y \ � v b ~ \�y|jlbcmon�h ~ \¢bcn �åhHy|j
hHr�r ~ m�{Dbc]¢hkju\ v ¦?x«y�d�¦5biye�¬dgn�y^jIbimongt v \^ �n�\ v ¦�x�j Y \^b ~ ¡khkfcd�\�t�hkj�j Y \efc\^��j�hkn v ~ bc� Y j
mH��\�hHy Y y^\^f¤f V � * � hHn v � * . X�hHt ��\^f¤f�hktz¦�x°jº��m©y�\|fcf9]Umo]U\�n�jut V � � *
 hHn v � " *
 X¯¶ XTY \
nDdg]¢\ ~ bcy0hkf7bin�ju\^� ~ hAjlbcmon°d�tl\ v bin
j Y \ Y m ~ b �^mon�j¯hkf v b ~ \�y|jlbcmon
bct±y�m ~I~ \�y|jT�¬m ~ �

�
­g¦�d5j±n�m

]¢m ~ \H¶ XTY bit�r ~ \^¡H\�n�jut�dgt�� ~ mo] mo¦gjuhkbcngbing�©j Y \ed�tld�hAf�tldgr3\ ~ y�mHn?¡H\ ~ �o\�n�y^\�t�mH� �/V�� � X
V ~ \^tlr[¶ � V#� � X X��¬m ~ � � � ­ � � . ­ � � �
 V ~ \�tIr[¶ � " �
 X�\|{5rgfihkbcn�\ v �¬m ~ bin�t�j¯hHngy�\
bcn 
 h ~ \|x
hHn v J v \�n N � P ¶f`�m ~ j Y \$y^m ~l~ \�tlr�mon v bin���]Umo]U\�n�jut<mH�Tm ~ v \ ~ 5 � �o­²j Y \U\|{5r�mon�\�n�j
mH� � v \�y ~ \�hHtl\^t+¦�x mong\©¦�\�y0hkd�tl\
mk�Tj Y \$r ~ \^tl\^n�y�\°mH� 0 �

�
hAj<j Y \ v \^n�mo]sbcn�hkjum ~ mH�



� <
V � X±bcn_V ^ ¶á� Xu¶ \�bcj Y j Y \Un?d�]U\ ~ bcy0hAf�bcn�ju\^� ~ hkjIbimHnCdgtl\ v ­²j Y bitw¦�\�y^mo]U\�t �/V�� � X �¬m ~

� � � ­ � � . ­ � � �
 ­ � V#���dXz�¬m ~ � "� ­ � ". ­ � " �
 hHn v �/V�� � X��¬m ~ � " "
 ¶ XTY \^tl\©j Y \�m ~ \^jIbiy�hkf
r ~ \ v biy|jlbcmon�t�h ~ \���\|fcf¨mH¦�tl\ ~ ¡o\ v ­D\|{5y�\^rgj��¬m ~ � " "
 � Y \ ~ \ d�n�\|{5r�\�y|ju\ v fcxsj Y \±\|{5r�mon�\�n�j
jº��m«bct ~ \�r5f�hHy^\ v ¦�x¹�¬mod ~ VVm ~ hkj�fi\�hHtIje]Um ~ \Uj Y hkn 1 Xu­�h�tId�r�\ ~ y^mon�¡o\ ~ �o\^n�y�\ ~ \^tldgf¤j
� Y biy Y bit n�mkj \|{5rgfihkbing\ v hkj±j Y \�jlbc]U\�mk�9j Y bit±� ~ bcjIbin��g¶

" � ! ��������� ���

Nç� P �zf¤jlbcr�h ~ ]¢hH®km�¡3­��+¶ � ¶�hkn v X mH]$h �tl\^¡?b �y�VI���o�+L�X � h ~ b�hAjlbcmon�hkf��¬m ~ ]<dgfihkjlbcmonQmH�qh
Y bi� Y \ ~ m ~ v \ ~ n�m v hkf v bc¥3d�tIbcmon�]¢\|j Y m v ­�� � � ����� � @���� 9FD)9FD ���	� ­�� ^ � %g�o� Lg¶

N � P � ~ ngmHf v ­ �+¶á·�¶7hkn v 
�~ \����|b=­ `�¶ V�����3 ^ X ! bÍ{5\ v hHn v n�mHn�y�mon5�¬m ~ ]sbcn��© �ngb¤ju\s\|fi\ £
]¢\^n�j�]U\^j Y m v t'cEbc]¢r5fi\^]¢\^n�j¯hkjIbimon7­�r�mot�jur ~ m5y^\�tlt�bing�
hHn v \ ~l~ m ~ \�tIjIbi]¢hkjl\�t^­	
 8 �
5 � > �/8Y5H@ � 8 � 
 G0�;> � � @.9FDf8 9 � � � �W>�6 @ � 8 ��� 9[8 � � : @A: ��
 ­�� % 1 ^ ¶

N 1#P 
 hH¦�d �tI®Ahg­ 4 ¶ÃhHn v � \^f¤fimH�o��­ � ¶ 
 ¶ VI���o�o� Xq·qd�]U\ ~ bcy0hAf�tlmHfcdgjlbcmonCmH��j Y \sng\�dgj ~ mon
v bc¥3d�t�bimonp\ ª d�hAjlbcmonpbcn°j Y \�r ~ \�tI\�n�y^\<mk��y^m ~ n�\ ~ tqhHn v bcn�ju\ ~ �åhHy�\^t�­�bcn�� � �f>�6 @ � 8 �
� >	8 � 5�GI6�� 8 � � � � 8F5H@0GI9;: ­�r�r[¶5_?� 1 %D_�3o�g­ 4 n�jl\ ~ n�hkjlbcmon�hkf[�Tjumo]sbcyw��ng\ ~ �kx°���o\^n�y^xH­
� bc\�n�n�h5¶

N _ P 
�~ \
���^bV­ `�¶¤­ ��modg�Hf�hkt�­ �g¶¤­ � ~ ¶c­�hkn v ! h ~ bin5b=­ �E¶ �+¶�VI����3 ^ X X ��m��åhH]sb¤fcbc\�t�mk��]sb¤{5\ v
 �ngb¤ju\�\|fi\^]U\�n�jutT�¬m ~ tl\^y�mon v m ~ v \ ~ \|fcf¤bcrgjlbcy�r ~ mo¦gfc\�]Ut�­�� � �f>�6�� 
 8F5 � ����� ­��5��� %
� 1 ^ ¶
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N ^ P 
�~ \
���^bV­ `�¶¤­���modg�Hf�hkt�­��g¶¤­ � ~ ¶c­U`�m ~ jlbcn[­ ! ¶[hHn v ! h ~ bcngbV­ �E¶ �+¶ VI����3�� X � b¢y^bc\�n�j
~ \�y|j¯hHng�odgfih ~ ]sbÍ{g\ v  �ngb¤ju\z\^fc\�]U\�n�jltTbin¢jº��mshkn v j Yg~ \�\qtlr�hHy�\�¡kh ~ b�hk¦gfi\^t�­ 
 8F5 � �

 G ��� � � �f>�6����]9[8 � � � � ­ ^ 3g� %D�ELH_�¶

Nû� P 
 h ~ \|xo­ �s¶ `�¶9hHn v J v \�n[­ �g¶ X ¶ V�����3 1 X � @A9F@ 5C> � �0> �f>�9B5H:�� � �[> � GI9 � �KG �#6�:�> ­
}�~ \�n�jlbcy�\ £CM hkfcfV­��En��Hfc\^��m5m v 
 f¤bc¥3t�­¨·q\^���H\ ~ tI\^xo¶

N � P 
 b�h ~ fi\|j0­ } ¶ �s¶ VI���o��3�X�� � > � @.9Y@ 5�> � �H> �W>�9B5 
 >I5 � G � � GI6 � � �A@ 
 50@ ��� 6�G�� �H> ��: ­
·zm ~ j Y M mHf¤f�hkn v ­���]Ut�ju\ ~ v hH]'¶

N 3 P 
 b�h ~ fi\|j0­ } ¶ �U¶hV����o�g� X 
 hHtIbcye\ ~l~ m ~ \^tIjIbi]¢hkjl\�t��¬m ~ \|fcf¤bir5jlbcyer ~ mo¦gfc\�]Ut�­¨bin	� 8 9 � �
�YG�G � G � � � �f>�6 @ � 8 � � 9[8 � � : @.:�

��G ����� ­ } ¶ �s¶ 
 bih ~ fc\^j hkn v �g¶ �E¶��[bcmon�t^­�� v t�­�rgr[¶
��� % 1 ^ �o­�·zm ~ j Y M mHfcfihHn v ­���]UtIjl\ ~ v hH]'¶

Nû� P ��h�¡?bct�­ } ¶ �g¶ghHn v � hH¦gbcn�m��±bcj��H­ } ¶�V�����3H_�X 
 >?5 � G0� : G � � � �f>�6 @ � 8 ����9B5C>�D)6�8F50@HG?9 ­
�kn v \ v b¤jlbcmon[­��zy0h v \^]sbiy }E~ \�tIt�­�J ~ fihHn v m�­;`9fim ~ b v hg¶

Nç�?L P �E�±bcn���­ � ¶ �±¶�hHn v a Y \�n[­ �g¶hVI���o� 1 X 
 mon�¡o\ ~ �o\�ngy�\smH��hU¦gfcm5y¯®° �n5bcjl\ v b¤¥7\ ~ \^n�y�\
tly Y \^]¢\��¬m ~ tl\^y�mon v £ m ~ v \ ~ \|fcf¤bir5jlbcy�r ~ mo¦gfc\�]Ut �±bcj Y v bitIy�mon�jlbcn?d�mod�tzy�mD\db¢y^bc\�n�jlt�­
X \ä{�hktz��� ! �zn5bc¡H\ ~ t�bcjºxH­ ! hHn?d�tly ~ bcrgj0­²���sr[¶¤¶

Nç�o� P �E�±bcn���­ � ¶ � ¶¤­wa Y \�n[­ �g¶¤­�hHn v \ hHn���­ �g¶�VI���H�g� XU�zr�rgf¤biy�hkjlbcmon mk�etId�r3\ ~ y^mon £
¡o\ ~ �o\�ngy�\Ujum'r ~ mH¦gfi\^]Utwbcn�j Y \st�bi]<dgfihkjlbcmonCmH��]sbctly|bi¦gfc\ v bctlrgfihHy�\^]U\�n�j0­ �KG � 
 �

 >I5 � � ��
 
.��� 
 > �%� ����9YD���� 
 ­�� 1 %�3H_�¶

Nç�@� P `¨m ~ tIx?j Y ­ } ¶ �e¶¤­ � ~ ¶�hHn v a5hH]U]¢mHn[­ } ¶ M ¶
VI����3�3�X���d�h v ~ hAjlbcy
y�mon�¡H\ ~ �H\�n�y^\
�¬m ~
y�\^f¤f £ y�\^n�ju\ ~ \ v � ~ b v t ��
 
.� @0>�� � � �f>�6 @ � 8 � 
 8F5 � > � 8F5H@ � : � ­ 1 �o� % 1 �H_�¶

Nç� 1#P&M \�ngn�h ~ j�­ �g¶ } ¶]V�����3o� Xe� �o\^n�\ ~ hkfz�åhk]Ub¤f¤x mk��n�m v hkfqtly Y \^]U\�t�­ ��� � 
 � � � � @��
��5 8F5 ���KG � 
 �F5 � � ­��k�H_ %g��3o�5¶

Nç�0_ P&M \�ngn�h ~ j�­ �g¶ } ¶
VI����3�3�X�J�níj Y \$nDdg]¢\ ~ bcy0hkfThHn�hkf¤xDtIbct+mH� hkn�hkf¤xDjIbiy�hkf�n�m v hkf�]¢\ £
j Y m v t�­�� � �f>�6�� 
 >I5 � G � : � 8 6=50@�8 ���]@��U>�6�>�9 � � � � � � ­�� 1E1 %g� ^ _�¶

Nç� ^ P&M \�ngn�h ~ j�­ �g¶ } ¶ VI���o�o� X³�  �ngb¤ju\ \^fc\�]U\�n�j,hHrgr ~ m�hky Y jum r�mHbcn�j £ hkn v ]U\�t Y5£
y�\�n�jl\ ~ \ v  �ngb¤ju\ v b¤¥3\ ~ \^n�y�\ tly Y \�]U\�t m@¡H\ ~O~ \^y^j¯hkn��odgfih ~ � ~ b v t^­ � 9;9 � � � � ���
��9B>�6 D � � 
 ­¨�o� 1 %5����35¶
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Nç��� P&M \�ngn�h ~ j�­��g¶ } ¶¤­��ohk¥ ~��\k­��g¶¤­ghkn v � mo¦3\ ~ jlt�­��g¶á�±¶ V�����3�3 X�� y�mongtIj ~ d�y^jIbc¡H\�]U\^j Y m v
�¬m ~ v \ ~ bc¡?bcn��$ �ngbcjl\w\^fc\�]U\�n�jutzmH�9n�m v hkfÃjºxDr3\k­�� � �f>�6�� 
 8F5 � � � � ­¨� Lg� %g� 1 3g¶

Nç�@� P&M \�ngn�h ~ j�­ �g¶ } ¶¤­ ! hkfihH]e¦�d7­T�±¶c­ ! d�n v ­��±¶ M ¶¤­�hkn vQv \^f � hkf¤fc\H­�� ¶ VI���o�H��X���� £
 �y^bc\�n�j Y bi� Y \ ~ m ~ v \ ~ n�m v hkfE �ngb¤ju\$\^fc\�]U\�n�je�¬m ~ ]ed5f�hkjIbimHn�t��¬m ~ ng\�dgj ~ monC]edgf¤jlb £
� ~ modgr v b¤¥7d�t�bimHn°\ ª d�hkjIbimongt�­ � � � ����� � @ ��� 9FD)9FD ­ X ms�zr�r�\0h ~ bin©j Y \wa5\^rgju\^]e¦�\ ~
4 tltldg\H¶

Nç� 3 P&M \�ngn�h ~ j�­ �g¶ } ¶	hkn v ! d�n v ­9�±¶ M ¶�VI�����H� X�aDbcn��odgfih ~ b¤jlbc\�twbcn¹j Y \U �ngb¤ju\U\^fc\�]U\�n�j
hHr�r ~ m�{Dbc]¢hkjlbcmon°mH�3jº��m £ v bc]¢\^n�tIbcmon�hAf v b¤¥7d�t�bimHn
r ~ mH¦gfi\^]Ut�­�� � � ����� � @���� 9FD���� � ­
^E^ %5��35¶

Nç��� P&M \�ngn�h ~ j�­��g¶ } ¶�hkn v°v \^f � hkf¤fi\k­��±¶ VI�0�o� 1 X�J�n$j Y \ ~ \^fihkjlbcmon�t Y bcrp¦�\^jº��\�\^n�ngm v hAf
tly Y \^]¢\^tThHn v ]sbÍ{g\ v £ºY xD¦ ~ b v  �ngbcjl\ \^fc\�]U\�n�jut^­�� � �f>�6 @ � 8 � 
 >I5 � G �): � GI6 � 8 6=50@�8 �
�]@��U>�6	>�9B5H@ 8 � � � �E8F5H@0GI9;: 
 ­�_��o� %?_ 1 Lg¶

N �+L P �	\^tuhkbcn�j0­ } ¶�V������H� X J�nUj Y \±y�mHn?¡H\ ~ �o\�n�y^\�mH�[\�b¤fitImon � t�ngmon�y�mHng�¬m ~ ]sbcn��w\^fc\�]U\�n�j
�¬m ~ tImHfc¡?bcn��)j Y \
\^fihHtIjIbiy°r ~ mo¦gfc\�]'­ �KG � 
 �Y5 � 
 >I5 � G � : � 
 
.��� 
 > �%� � � 9FD�� � ­
� %����g¶

N �5� P �²h0� ~ \�n�y^\H­ � ¶ �+¶ VI����3H��X }E~ mo� ~ \�tItqbcn«n�m v hkf	]U\|j Y m v tz�¬m ~ j Y \wtlmHfcdgjIbimon�mH��j Y \
n�\�dgj ~ mon v b¤¥7dgtIbcmon hkn v j ~ hHngtlr�m ~ jw\ ª d�hkjlbcmon�t^­ � 6�G=D�� � � � ��� ��9B>�6 D � � � ­9�o�D� %
1 Lg�o¶

N �o� P ! hHn�ju\^dg¥7\|f=­ X ¶ �e¶zhHn v \ Y bcjl\H­w�e¶ 
 ¶¤­ � ~ ¶&VI����3H��X XTY \ n?d�]U\ ~ biy�hkf<tlmHfcdgjlbcmon
mH�TtI\�y�mHn v £ m ~ v \ ~ ¦�mod�n v h ~ x)¡khkfcd�\¢r ~ mH¦gfi\^]Ut<monCn�mon?d�n5bc�¬m ~ ] ]U\�t Y \�t�­ 
 8F5 � �
�KG � 
 � � � ­ ^ �o� % ^ 1 ^ ¶

N � 1#P ·qb¤jutly Y \H­ �g¶ �<¶ VI���o�k_YX 
 mon�¡H\ ~ �H\�n�y^\©mH��n�mongy�mong�¬m ~ ]sbing��]U\^j Y m v t�­Ãbcn 
 8F5 � > �
�/8Y5H@ � 8 � � :�
 > � 5H:�G � � @A9F@ 5C> � �H> �f>�9B57:&@.9 � 8 6'5H@ 8 � �]@�� >�6�>�9B50@�8 � � � �E8F50@HG?9;: ­ 
 ¶
v \ 
 m5m ~ ­�� v ¶¤­¨r�r[¶Ã� ^ % ^ 1 ­g�zy0h v \�]sbiy }E~ \^tlt�­�·q\^����m ~ ®¨¶

N �k_ P J�dg�omod�hH�g­��<¶ ! ¶�hHn v � hk�ºbcyH­ M ¶ �E¶ V�����3�3�X©�&tI\^f¤� £ y^mon�tIbctIjl\�n�j Y bc� Y \ ~ m ~ v \ ~
y�m�h ~ tl\ £ ]U\�t Y n�m v hkf	]U\^j Y m v ­�� � � � ��� � @�� ��9YD)9FD ����� ­ 1E1 � % 1 _��o¶

N � ^ P�� h0¡?b�h ~ j0­ } ¶ �e¶²hHn v XTY mH]$hkt�­ �g¶ ! ¶KVI�0���o� Xq�§]sb¤{5\ v  �ngb¤ju\¢\^fc\�]U\^n?je]U\^j Y m v
�¬m ~ tl\^y�mon v m ~ v \ ~ \|fcf¤bir5jlbcy�r ~ mo¦gfc\�]Ut^­�bin 
 8F5 � > � 8F50@ � 8 ���]: 
 > � 5H: G �
5 � > � @A9F@ 5�>
� �0> �f>�9,5 
 >?5 � G0� 
�� > � 5 � 6	> � G�5�>�: @.9 
 8Y5 � > �/8Y5H@ � :�� � � ­��H�o� % 1 � ^ ­�a5r ~ bcn��o\ ~ ­

 \ ~ fcbcn[¶
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N �H� P�� d�tItl\|fcfV­ X ¶ `�¶�hHn v \ Y \^\^fc\ ~ ­ ! ¶ `�¶ VI����3 1 X�`9bin5bcjl\
\^fc\�]U\�n�j$hHn v  �ngb¤ju\ v b¤¥7\ £
~ \�ngy�\�]U\^j Y m v t��¬m ~ y�mHn?jIbin?d�mHd�t ��m�� t�bcn©r�m ~ mHd�t�]U\ v b�hg­?bcn � � > 
 8F5 � > � 8F5H@ � :
G � � >�:�>�6=<IG=@.6 ��@�� � ��8F50@HG?9 ­ � ¶ �±¶����±bcn���­�� v ¶¤­�r�r[¶ 1 ^ %��?LH�g­Ea 4 � ! ­ }EY b¤fih v \^f £
r Y bihg­ } hg¶

N �o� P a Y \�n7­ �g¶ VI���H�o��X � ¦5fimDy¯®� �n5bcjl\ v bc¥3\ ~ \�n�y^\$tIy Y \�]U\s�¬m ~ tI\�y^mon v £ m ~ v \ ~ \^f¤fcbcrgjlbcy
r ~ mo¦5fi\^]¢t��±bcj Y v bctly^mon�jlbcn?d�mod�tTy^m5\�b¢y^bc\�n�jut^­ ��� � 
 � � � � �f>�6 ���]9[8 ��� � � ­g��3H� %
�+Lo�g¶

N ��3 P aDj ~ hHn���­ �U¶@hkn v `²b¤{3­ �U¶ �OV������ 1 X � 9 � 9[8 � � : @.:�G �,5 � > � @A9F@ 5�> � �0> �f>�9,5 
 >I5 � G0� ­
}�~ \�n�jlbcy�\ £CM hkfcfV­��En��Hfc\^��m5m v 
 f¤bc¥3t�¶¨·q\^���H\ ~ tI\^xo¶

N �H� P \ \|bitI\ ~ ­E�<¶²hHn v \ Y \^\^fc\ ~ ­ ! ¶ `�¶ V�����3�3 X J�n³y^mon�¡o\ ~ �o\^n�y�\°mH��¦gfcm5y¯® £ y^\�n�ju\ ~ \ v
 �ngb¤ju\ v bc¥3\ ~ \�n�y^\��¬m ~ \^f¤f¤birgjIbiyqr ~ mo¦gfc\�]Ut�­ ��� � 
 � � � � �f>�6���� 9[8 ��� � � ­ 1 ^ � % 1 � ^ ¶
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X hH¦5fi\ 4 ¶ ��bctly ~ \^jl\ehHn v y^mon�jlbcnDdgmod�tq\ ~l~ m ~ tqhHn v y^mon�¡o\ ~ �o\^n�y�\+m ~ v \ ~ t
�¬m ~ y0hktl\��e�wd�tIbcn�� ! 
 TFL

! \^t Y 	 � � ­ 	 � � 1 �� ­.1 � � 	 � �
�

1 � �
�

	 1
� �¹� 1 / ^ �?L �³�?L �&" ` % ��/ ��3EL � �=L �&" ` % 3�/ç� L�� � �?L �&" ` %
_ �)_ ��/ 1 �o� �³�?L �&" �o¶ 1 �g� ��/ ^E^ _ � �=L �&" �o¶ ^ 3�3 ��/ç�=3�� � �?L �&" �H¶á�H_ ^3 � 3 _�/ç�k�o� �³�?L � � �o¶á��3EL ��/¤��� ^ � �=L � � �o¶43 1 _ ��/ç�H�o� � �?L � � �H¶;3H_EL
��� �³��� ��/c� ^E^ �³�?L � � �o¶;3�3 ^ ��/43 ^E^ � �=L � � �o¶ � ^ L ��/ L+L 1 � �?L � � �H¶á� ^ �
X hH¦5fi\ 4�4 ¶ ��bctly ~ \|ju\�\ v �o\�hHn v y^mon�jlbcnDdgmod�tq\ ~l~ m ~ tqhHn v y^mon�¡o\ ~ �o\�ngy�\em ~ v \ ~ t

�¬m ~ y0hktl\��e�wd�tIbcn�� ! 
 T3�

! \^t Y 	 � � ­ 	 � � 1 �� ­ 1 �� 	
"� ­ 	 "� 1 "� ­ 1 "� 	 1

� ��� _�/ ��3o� � �?L � � ` % ��/ 1 �H� �³�?L �&" ` % ��/¤�o� 1 �³�?L �&" ` %
_ �«_ 1 / 1 � 1 � �?L � � 1 ¶43o�g� ��/ç�o� ^ �³�?L � � �5¶ 1 �H� ��/ � ^ _ �³�?L � � �5¶ç� ^ �
� �)� ��/á�+Lo� � �?L � � 1 ¶ ���H� ��/c�o��_ �³�?L � � �5¶á�+Lg� _�/ �o� ^ �³�?L � � �5¶á� ^ 13 � 3 ��/¤� 1 � � �?L � � 1 ¶ ��3 ^ _�/ Lo� 1 �³�?L � � �5¶43EL�3 ��/¤�o�0_ �³�?L � � �5¶á��3o�

X hH¦5fi\ 4�4 4 ¶ ��bitIy ~ \^ju\wy^\^f¤f	\ ~l~ m ~ tqhHn v y^mon�¡o\ ~ �o\�ngy�\em ~ v \ ~ t
�¬m ~ y0hktl\��e�wd�tIbcn�� ! 
 T3�

! \�t Y 	 � �
�

1 � �
�

	
" �
�
­ 	 � "

�
1 " �
�
­ 1 � "

�
	
" "
�

1 " "
�

� ��� _�/á� ^+^ �³�?L � � ` % ��/ �H_�� �³�?L � � ` % ��/á� ^ � � �?L �&" ` %
_ �«_ ^ /c����3 �³�?L � � 1 ¶á� ^ 1 ��/ ^ ��� �³�?L � � �H¶á� 1 � ��/ _ 3o� � �?L � � �5¶ 1+1 3
� �)� ��/ Lo�H� �³�?L � � 1 ¶ �ELg� 3�/ �g� 1 �³�?L � � �D¶á�EL�3 ��/¤� 3�� � �?L � � 1 ¶ LH� 13 � 3 1 / _�� ^ �³�?L � � 1 ¶ �o�o� _�/ Lg�0_ �³�?L � � �D¶ç�o� 1 ��/á� 1 � � �?L � � 1 ¶ 1 ^ �
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X hH¦gfc\ 4#� ¶ ��bitIy ~ \^ju\w\ v �o\<hHn v y�mon�jIbin?d�modgt�\ ~I~ m ~ t hHn v y�mon�¡H\ ~ �H\�n�y^\em ~ v \ ~ t
�¬m ~ y0hktl\����+d�tIbcn�� ! 
 T3�

! \^t Y 	 � � ­ 	 � � 1 �� ­ 1 �� 	
"� ­ 	 "� 1 "� ­ 1 "� 	 1

� ��� 1 / 1 � 1 � �?L � � ` % ��/ç�o� ^ �³�?L � � ` % ��/ �o� 1 �³�?L � � ` %
_ �«_ ��/¤� 1 � � �?L � � 1 ¶ ��3EL _�/ Lo� 1 �³�?L � � �5¶á�k_ ^ ��/¤� ^ 3 �³�?L � � �5¶á�k_?�
� �)� _�/á�o� ^ � �?L � � 1 ¶ �o��� ��/ç�H��3 �³�?L � � �5¶43�� 1 ��/ _���� �³�?L � � �5¶á�H���3 � 3 ��/ 1E1 � � �?L � � 1 ¶ �o�o� ^ / _?�k� �³�?L � � �5¶ �g� ^ ��/á�5�@� �³�?L � � �5¶á�H� 1

X hH¦5fi\ � ¶ ��bctly ~ \|ju\�\ v �o\�hHn v y^mon�jlbcnDdgmod�tq\ ~l~ m ~ tqhHn v y^mon�¡o\ ~ �o\�ngy�\em ~ v \ ~ t
�¬m ~ y0hktl\�� 1 d�tIbcn�� ! 
 T3�

! \^t Y 	 � � ­ 	 � � 1 �� ­ 1 �� 	
"� ­ 	 "� 1 "� ­ 1 "� 	 1

� ��� ��/43�3 1 � �?L � � ` % ��/á�ELo� �³�?L �&" ` % ��/ 1 � ^ �³�?L �&" ` %
_ �«_ ��/ _ ^E^ � �?L � � 1 ¶ _�� ^ _�/;3EL 1 �³�?L � � �o¶ ��3o� ��/á�H�EL �³�?L � � �5¶ ^ � ^
� �)� ��/ 1 L�3 � �?L � � 1 ¶ � 1 3 ��/á��3 ^ �³�?L � � �5¶ ^ 3H_ ��/ L�� ^ �³�?L � � �5¶;3�3��3 � 3 _�/ 1 ��� � �?L � � 1 ¶43 ^ 1 ��/á� ^ � �³�?L � � �5¶á�k_ 1 1 / LELEL �³�?L � � �5¶á� ^ 3
X hH¦gfc\ �]4 ¶ ��bitIy ~ \^ju\w\ v �o\<hHn v y�mon�jIbin?d�modgt�\ ~I~ m ~ t hHn v y�mon�¡H\ ~ �H\�n�y^\em ~ v \ ~ t

�¬m ~ y0hktl\���_Ud�tIbcn�� ! 
 T3�

! \^t Y 	 � � ­ 	 � � 1 �� ­ 1 �� 	
"� ­ 	 "� 1 "� ­ 1 "� 	 1

� ��� ��/43��5� � �?L � � ` % ��/ Lo�H� �³�?L � � ` % ^ /á� 1 � �³�?L � � ` %
_ �«_ ��/ 1 ^ � � �?L � � 1 ¶á�k_?� ��/ç�k_o� �³�?L � � �5¶ ^ Lo� ��/¤�@�o� �³�?L � � �5¶;3o�H�
� �)� ��/á� 1 � � �?L � � 1 ¶ �H_�� _�/ LH_�3 �³�?L � � �5¶á�o�H� ��/¤�0_?� �³�?L � � �5¶á�H�H_3 � 3 3�/á� 1 � � �?L � � 1 ¶ ���o� ��/ç�o�k� �³�?L � � �5¶43 ^ _ ��/ L�3g� �³�?L � � �5¶á��3g�
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`9bi�Hd ~ \U�o¶ � \^�¬\ ~ \�ngy�\�y�\^f¤f ;<=?>�hkn v b¤jut y|fimotI\�t�j�n�\|bi� Y ¦�m ~ t�¶
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V �'X
`9bc�od ~ \��D¶ V=h�Xu¶ XTY \ ��mH]$hAbin � �±b¤j Y ��b ~ bcy Y fi\|j 
 mod�n v h ~ x 
 mon v bcjIbimHn�t

VV¦,Xu¶ XTY \ ��mH]$hAbin ��� �±bcj Y ·q\�d�]¢hHngn)hHn v ��b ~ bcy Y fc\^j 
 mod�n v h ~ x 
 mHn v b¤jlbcmon�t
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`9bc�od ~ \ 1 ¶ V=h X¯¶ XTY \ ��mo]¢hkbcn � �±bcj Y t�j¯h ~ jlbcn��¢� ~ b v hkn v ��b ~ biy Y fc\^j 
 modgn v h ~ x 
 mon v b¤jlbcmon�t
VV¦BX¯¶ XTY \ ��mo]¢hkbcn ��� �±b¤j Y tIjuh ~ jIbin��¢� ~ b v hHn v ·z\^d�]¢hHn�n«hHn v ��b ~ biy Y fi\|j 
 mHd�n v h ~ x 
 mon v bcjIbimongt
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