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^�_a`cbedgfUhjiPklbnmaoqp)rskutAv%d�rwtyxzrskubekq{|p}r|kltyv

~ d�{|�P{�r|`JbedJ{w��tAbexaoudc�zdJ{
�5�st}��d�r����3���"�

�GpyxaxLty�|r ~ dg�|d]��_adc����_ad�vL�4�y�y�E��h hj�E��xZp}�yd]{

���D�J�c�)�a�y�y  ^�_akq{��sdcxLty�|r�pykub�{�p)r�kuvEr|�st ~ m2�ckuva�Up�x2py��rsk¡rskutAvad ~�¢ dJ£�r|tyv�¤2py{|d ~ bedcr|_at ~�¥ tA��{|tyol¦Pkuv2�
v2tyvaolkuv2dJp}���ctymax2oud ~ {|�z{�rsdcb�{$p}�skl{|klva�%kuv§r|_2d�vEm2bUdJ�|kq�cpyo5p}xax2�|t¨�zklbep}r|kltyv©t ¥�ª mak ~z« {�r|�sm2�/rsma�sd�kuvEr|dJ� «
pA�/rskutAv§x2�|tA¤aoudJb�{c¬�©d�x2�|t)¦Pk ~ d�p%bUdcr|_at ~ £w_akq��_®��_2py�spA�/r|dJ�|kq{�r|kq�nolkud]{�klv¯r|_ad�mZ{�d�t ¥ dc�apy�/rn�c�|tE{|{
��pA��tA¤aklpyv2{"dJ¦)p}olm2p)rskutAv$kuvP¦ytAou¦Pklva�wrs_ad�{|_2pyxZd ~ dc�sku¦)p}r|kl¦yd5t ¥ r|_ad ª mak ~ {�rsp)rsd�£wkur|_°�|d]{�xLdJ��r,r|t�{�tAouk ~ bet «
rskutAv�xLdc�|r|ma�s¤2p}r|kltyv2{J¬ ¢ mabedc�skl�Jp}oZr|d]{�r�{7¤Zpy{|d ~ tAv�p}v�kubexaoldcbedJvAr�p)rskutAv�kuvZ{�k ~ dgp°�A± ª m2k ~P« {�r|�sm2�/rsma�|d
klvEr|dJ�spA�/r|kltyv²�ct ~ d°{|_at)£³_at)£Vr|_ad°d��apy��r|vad]{|{wt ¥ r|_adU���stA{s{4��py�cty¤akqp}vZ{´��tAbexamzrsp}r|kltyv²�Am2p}��p}vEr|dJdgr|_ad
t)¦Adc��p}oloL�ctyvP¦ydJ�|�Adcv2�cd´t ¥ rs_ad ¢ dJ£�r|tyv,µ {�oltPtyx"¬
¶²·E¸>¹sºn» �)¼D�y ¾½ oum2k ~P« iErs�|mzrsma�sd�kuvEr|dJ�spA�/rskutAv"¿ ¢ p¨¦Pkldc� « iPr|tyÀAdJ{�dJÁEm2p}r|kltyv2{J¿	���"� ¥ ty�sbnmaoqp)rskutAv"¿ ¥ maolo
�ctymax2oud ~ {s��_adcbed]{c¿ ¢ dc£�r|tAv%bUdcr|_at ~ {J¿a{|_2p}xLd�{�dJv2{|k¡rsku¦Pkur���p}v2pyou�z{|kl{J¿P_2p}dJbet ~ �EvZp}bekl�J{c¬
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   ±�pyv2{	�cd5��p}xaxLty�|r ~ d5�sdJ��_2dc����_ady¿]vatymZ{"xa���J{|dcvEr|tAv2{3mav2d�b���rs_at ~ d ~ d ¢ dJ£�r|tyvnx2p}�|r|kur|kltyv «
v��cdGp��Zv ~ dw���]{�tAm ~ �sd�oldJ{H{|�z{�rs`cbedJ{���tym2xao��]{4vatyv2ouklv��Jpyku�sdJ{4kq{s{�m2{ ~ dwoÌµ p}x2xa�|t¨�zklb�p)r|kltyv°vPmab��c�sklÁEmad ~ d
x2�|tA¤aou`JbedJ{ ~ µ kuvErsdc��py�/rskutAv ª mak ~ d « {�rs�|m2��r|ma�sdy¬5�	pe�cp}��py��r��J�|kq{�rsklÁEmad�xa�skuvZ��klx2p}old ~ d$olpUb���rs_at ~ d����J{|k ~ d
~ p}v2{noÌµ �c¦)p}olm2p}r|kltyv d��apA�/r|d ~ dJ{´��py��tA¤akldcvavad]{����stykq{��cdJ{ ¥ p}kq{|pyvAr°kuvEr|dJ�|¦Adcvakl��oqp ~ �J�|kl¦��Jd ~ d ¥ tA�|bed ~ d
o<µ ��rsp}r ª mak ~ d°¦Pkq{ «��)« ¦Pkl{ ~ d°xLdc�|r|m2�|¤2p}r|kltyv2{ ~ d]{�betAma¦ydJbUdJvErs{ ~ m©{|tyolk ~ dy¬ ¢ tAm2{�bUtAvEr|�styv2{J¿Z�A���A��d �
~ dJ{�rsdJ{�rs{GvPmab��J�|kqÁEmadJ{ ¥ tAv ~ �J{�{�m2�wmavad�klbexao��JbedcvErsp}r|kltyv p}m²{|dcklv ~ µ m2v ��t ~ d ~ µ kuvErsdc��py�/rskutAv ª mak ~ d «
{�r|�sm2��r|ma�sdU�A±n¿3�ctybebedcvEr�o<µ d��apy��r|kur|m ~ d ~ dUo<µ �J¦¨pyoumZp)r|kltyv ~ dJ{���pA��tA¤akudJvavad]{��c�|tAkl{��cd]{´xLdc�sbed�r ~ dU�Ap «
��p}vErsku��oqpU�ctyvP¦ydJ�|�Adcv2�cd´�AoutA¤2p}old ~ dgolpe¤Ltym2�coud ~ d ¢ dc£�rstyv"¬
� » �]� ¹ ��� 
 �¯  � vArsdc��py��r|kltyv ª mak ~ d « {�r|�sm2�/rsma�|dA¿��]ÁEm2p)rskutAv2{ ~ d ¢ p¨¦PkudJ� « iEr|tAÀyd]{c¿ ¥ tA�|b°maolp}r|kltyv �´�,�G¿
{s��_��JbepA{Hrst}rspyoudJbedcvEr��ctymaxao��J{J¿Eb �cr|_at ~ d]{ ~ d ¢ dJ£�r|tAv"¿zp}v2pyou�z{|d ~ d�{|dcvZ{�kl¤akloukur�� ~ d ¥ tA�|bedy¿E_��JbUt ~ � «
vZp}beklÁEmadA¬
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¢ t)£�p ~ p¨�z{c¿�57tybexamarsp)rskutAv2p}o ½ oum2k ~P« iErs�|m2��r|ma�sdw±´�Pv2pybekl�J{76'5 ½ iz±!8D{|xa�sdJp ~ {,tAmzrHkuv°dc¦ydJ�|�gdJva�yklvadcdJ� «
klva� �2dco ~ ¿ ¥ �styb pydc�stPdcoqpy{�r|kq��kur��°rst°¤2kut « bedJ��_Zp}vakq�c{7xa�sty¤aoldcb�{�6æ{|dcdA¿ ¥ ty��kuvZ{�r�p}v2�cdy¿:9È��;z¿a�z¿:<]�z¿2�y�z¿:<cfa¿
�A�P¿H�}�z¿4��=z¿7<�;z¿4�><�?�8�¬¯��vad�kq{s{�mad�p}�skl{|kuv2�²kuv rs_ad�vPmabedJ�|kq�cpyo7p}x2xa�|t¨�zklb�p)r|kltyv¯t ¥ rs_adJ{|d�v2tyvaolkuv2dJp}�
�ctymax2oud ~ {��z{�r|dJbe{J¿4kl{nr|_2d ~ d �2vakur|kltyv®t ¥ ��tym2xaouklva�§p}ol�yty�skur|_ab�{$¤2pA{�d ~ tyv®{|xLdJ��k��Z��{�tAou¦Adc��{$kuvP¦Atyol¦ «
klva� d�@���kldcvEr ~ kq{|�c�|dcr|kBAJp}r|kltyv ¥ ty��d]py��_¯t ¥ rs_ad�{|tyolk ~ pyv ~§ª mak ~ {�m2¤2{��z{�r|dJbe{J¿	r|_2p}r°b�p¨���Am2p}��p}vEr|dJd
pA�c�cma�sp}r|d�p}v ~�¥ pA{�rn�ctyvP¦ydJ�|�Adcv2�cdnt ¥ rs_ad�t)¦ydJ�spyouoH{|�z{�rsdcb%¬�^�_akq{�kq{|{|madekq{$x2p}�|r|kq��m2olpy�|ol� ~ kC@���maour�r|t
¥ pA��de£w_adJv©rs_ad�{�r|�sm2�/rsma�sdUkq{$olku�A_ErJ¿,vZp}bedcol�y¿	£w_adcv§r|_2d ª mak ~ p}v ~ r|_ad�{�tAouk ~©~ dcv2{|k¡rskud]{�p}�sdet ¥ r|_ad
{sp}bed�ty� ~ dc�]¿5py{°k¡r�_2pyxaxLdcv2{Uklv _2pydcbet ~ �Pv2p}bekq�c{ ¥ ty�ed��ap}bexaoldy¬ � v ~ dcd ~ ¿�klv®r|_2kl{e�cpA{�dA¿5vPmabedc�sk «
�Jp}o4d��zxLdc�skubedJvAr�{g{�_at)£³rs_2p)r$tAvaou� ¥ m2ouol����tAmaxaold ~ {|��_adJbedJ{g�cpyv�dcvZ{�ma�sd°{�rspy¤akloukur��²t ¥ r|_ade�sdJ{|mao¡rskuv2�
bedcr|_at ~ 6Ì{�dJdD9 �A�P¿L�y�z¿E;z¿F</;z¿L�y�z¿3�)f
?G8/¬G^�_Pm2{J¿Lp}r´dJpA��_&r|klbUdU{�rsdcx"¿Zr|_2dn�smaoudnkl{Gr|t�{|tyol¦yd�p��ctymax2oud ~
_2ku�A_aou�&vatAv « olklvadJpy�´{��z{�r|dJb m2{|klva��d�@��ckudJvAr�bUdcr|_at ~ {´r|_Zp)r´b�p¨�&xa�|d]{�dJ�|¦Ady¿aklv2{|k ~ d�kuv2vadc��outPtyxZ{c¿Zr|_ad
ª mak ~z« {�r|�sm2�/rsma�sdg{|ma¤2{|�z{�rsdcb {|xaolk¡r|r|klva�2¬

iEr�p}v ~ p}� ~ pyv ~ {�klbexaold�{�rs�sp}r|dc�Akud]{�r|t�{|tyol¦yd�r|_2dJ{|d�vatyv « olkuv2dJp}�wx2�|tA¤aoudJb�{wp}�sd �2�Pd ~P« xZtAkuvEr´¤2pA{�d ~
bedcr|_at ~ {H9 �a¿I<�?Î¬KJGv ¥ ty�|r|mav2p}r|dJou�A¿>r|_ad]{�dUbed�r|_2t ~ {$p}�sdn¦ydJ�|�%dc�PxLdcvZ{�kl¦ydL6ðdJ¦ydcv©k ¥ {�dJ¦ydJ�spyo	py�J��dJoudJ�sp «
rskutAv²r|d]��_avakqÁEmadJ{´bep¨�%klbexa�|t)¦Adgr|_adJku��d�@��ckudJv2���M9È�y�P¿E;N?G8´pyv ~ b�p¨� ¥ pykuo	r|t���tyvP¦Adc�s�ydO9B<�;N?Î¬��wd]��dJvAr
p ~ ¦)p}v2�cdJ{wklv²rs_akl{´r|tAxakq�n{|ma�y�AdJ{�rwr|_ad°m2{�d°t ¥�¢ dc£�r|tAv²¤2py{|d ~ bedcr|_at ~ { ¥ ty��p ¥ py{�r��ctyvP¦ydJ�|�Adcv2�cd�rst «
£�p}� ~ {�rs_ad°{|tyolmzrskutAv t ¥ rs_adnvatAv « ouklvadJpy�´��tAmaxaold ~ {|�z{�rsdcbP9B<}¿>�y�z¿3�)fa¿>�><}¿Q<�;a¿F</=N?<¬�^�_adJ{|dnbedcr|_at ~ {
�sdcol��tyv�r|_adgdJ¦¨pyoumZp)r|kltyv�t ¥ r|_ad���py�cty¤akqp}vZ{�pA{|{|tz��kqp)rsd ~ rstnrs_ad ª mak ~P« {�tAouk ~ �ctymaxaold ~ {�r�p)rsd�d]ÁEm2p)rskutAv2{c¬
R ty�sd�xa�|d]��kq{�dJou�A¿"rs_ad����skur|kq�cp}o7{�rsdcx®��tAv2{|kl{�rs{$klv¯r|_2d�dc¦)p}olm2p}r|kltyv¯t ¥ r|_ad����stA{s{���py��tA¤akqp}v2{O9 �><�?<¿Ddy¬ �2¬
rs_ade{�dJv2{�kur|kl¦Pk¡r��²t ¥ r|_2d ª m2k ~ {�r�p)rsdn£wkur|_§�|d]{�xLdJ��r�rst�{|tyolk ~ bUtyr|kltyv2{J¬,JGx�r|t&vat)£$¿Lr|_akq{ ~ kC@���maour|kldJ{
_Zp¨¦ydn¤LdcdJv�t)¦Adc����tybed�dJk¡rs_adc�g¤P�%m2{|kuva���2vakur|d ~ kCS>dc�sdcv2�cdUpyxaxa�st¨�Pklb�p)rskutAv2{T9È�}�z¿,�}fa¿3�><}¿I<�=
?<¿3tA��¤P�
�sdcx2olpA��klva��r|_ad´rsp}v2�ydcvEr5tAxZdJ�sp}r|ty�Ht ¥ r|_ad´�ctymax2oud ~ {��z{�r|dcb ¤P�Up${|kubexaoldc�7tyxLdc��p)rsty�U9 �><}¿V<�;z¿P�P¿�Wz¿�<NW/?<¬
� ve¤Lt}rs_��cpy{|dJ{J¿y{|m2��_�p}xax2�|t¨�zklbep}r|kltyv2{Db�p¨� ~ d�r|dJ�|klty��p)rsd�ty�5p¨¦ytAk ~ r|_2dGt)¦ydJ�spyouoz��tAvP¦ydc�s�ydJv2��d!9 �><(?Î¬ � v
rs_akq{5x2pyxZdJ�J¿}£�dGxa�st)¦Pk ~ d�pyved��zxaolkl�ck¡r�dc�zxa�|d]{|{|kltyvUt ¥ r|_ad]{�d´�c�|tE{|{L��pA��tA¤aklpyv2{J¿}m2{|kuva��{|_2pyxZdG{|dcv2{|kur|kl¦Ekur��
�Jp}oq��maolm2{X9 �y�N?Î¿7klv r|_ad²�Jpy{|d&t ¥ pyv klv2��tAbexa�|d]{|{|kl¤aoud ¢ dJ£�r|tAvaklpyv ª mak ~ �ctymaxaold ~ £wkur|_ p©v2tyvaolkuv2dJp}�
dJolpA{�rskl�w{|tyolk ~ mav ~ dJ�5olpy�|�Ad ~ kq{�xaoqpy�cdcbedcvEr�{c¬4^�_adJ{|dwd��zxa�sdJ{s{|kutAv2{Hp}�sd�r|_adJv�kubexaoldcbedJvArsd ~ klv2{|k ~ d´p$�y±
�Zvak¡rsdgdcoldcbedcvErT6 ½ �#8�olku¤a��p}�s��p}v ~ £7d${|_at)£ tyv&{�tAbed�bet ~ dco"�Jpy{|dJ{�r|_ad${|maxLdc�skutA�|kur��et ¥ m2{|klva�°dc�apy�/r
��pA��tA¤aklpyv2{�p}�Ep}klv2{�rGpyxaxa�st¨�Pklb�p)rsd ~ ¦Adc��{�kltyv2{�t ¥ rs_ad ¢ dJ£�r|tyv,µ {�bed�rs_at ~ ¬

^�_ad°�|dJbekuv ~ dc�´t ¥ r|_ad°x2p}xLdc��kl{�ty�s�ApyvakCAJd ~ py{ ¥ tyolout)£G{J¬ � v�{|dJ�/rskutAv��z¿L£7dnkuvEr|�st ~ m2�cdnp��ydJvadc��p}o
ª mak ~z« {|tyolk ~ �ctymax2oud ~ {��z{�r|dcb p}v ~�~ dJ{s���sku¤LdGkurs{�py{s{�tz��kqp)rsd ~ b�p)r|_2dcb�p)rskl�Jp}o2bet ~ dJoÌ¬ � v�{|dJ�/rskutAv��a¿Ar|_ad
�sdJ{|maour|klva���ctymax2oud ~ {�dcr�t ¥ dJÁEm2p}r|kltyv2{�kq{´m2{|d ~ r|t&¤amaklo ~ p��ctymax2oud ~ £7d]p}À%¦)p}�sklp}r|kltyv2pyo ¥ tA�|b°maolp}r|kltyv"¬
^�_2d�oqp)r�rsdc�	kl{ ~ kq{|�c�|dcr|kBAcd ~ klv$rskubed�m2{�klva�´p ¥ maolou�$��tAmaxaold ~ {s��_adJbUd�kuvn{|dJ��r|kltyv$fZ¿]£w_2dc�sdy¿]r|_ad��sdJ{|mao¡rskuv2�
v2tyvaolkuv2dJp}���ctymax2oud ~ {|�z{�rsdcb kl{�r|ma�svad ~ klvEr|t p}v py¤2{�rs�spA�/r ¥ tA�|b%¬ � v tA� ~ dJ�gr|t {|tyol¦ydUr|_2kl{°p}¤2{�r|��py��r
�ctymax2oud ~ {|�P{�r|dJb%¿3kuv§{�d]�/r|kltyv¯��£�d ~ dJ{s���sku¤Ld°r|_adeb�p}klv©{�r|dJx2{�t ¥ rs_ad ¢ dc£�rstyv"µ {�bed�r|_2t ~ klv r|dJ�|b�{
t ¥gª mak ~ p}v ~ {|tyolk ~ tAxZdJ�sp}r|ty��{ep}v ~ kurs{ ~ dc�skl¦¨p}r|kl¦yd]{c¬V^�_ad d��zxa�sdJ{s{|kutAv2{et ¥ {|m2��_ ~ dc�sku¦)p}r|kl¦ydJ{�p}�sd
tA¤zrspykuv2d ~ ¿Dkuv {�d]�/r|kltyvY;2¿DmZ{�klva� �AdcvadJ�spyo5{�_2pyxZd ~ dc�sku¦)p}r|kl¦yd��Jp}oq��maolm2{$�sdJ{|maours{$rs_2p)rUp}�sd��|d]�cpyouold ~ klv
pyxaxLdcv ~ ku����¬"^�_2dJ{|d°dc�Px2�|d]{|{|kutAv2{G_Zp¨¦ydn¤LdcdJv§pyou�sdJp ~ �²p}vav2tymav2�cd ~ kuvZ9C<¨�P¿�<J�N?5pA{�¤2�|kld ¥ v2t}r|d]{c¬ � v
{|dJ��r|kltyv[WP¿P£7d ~ dcrsp}klo>r|_2d�b�p}��ty��{�rsdcx2{�t ¥ r|_ad ¢ dc£�r|tAv"µ {�pyou�Aty�sk¡rs_ab(p}x2xaoukld ~ r|tUr|_2d��ctymaxaold ~�ª mak ~P«
{|tyolk ~ xa�sty¤aoldcb%¬n^�_2dU�sdJ{|maour|klva�%p}ol�yty�skur|_ab _2pA{�¤LdcdJv©klbexaoldcbedcvEr|d ~ klv¯p��A± ª mak ~P« {|tyolk ~ �sdJ{|dJp}����_
�ct ~ dy¬,^�_2d5vPmabedc�skl�Jp}o)�sdJ{|mao¡r�{"p}�sd4xa�sdJ{|dcvEr|d ~ klv�{|dJ�/rskutAv$�a¿¨{�_at)£wklva��r|_2d5�|dJoudJ¦)p}v2�cdDt ¥ tAma�,pyxaxa�stApy��_,¬
½ klv2p}olol�y¿z£�d$�ykl¦ydg{�tAbUd$�ctyv2�coum2{|kltyv2{wpyv ~�~ �sp¨£!{|tybedgolkuvad]{ ¥ ty� ¥ mar|ma�sd$£7tA�|Àz{J¬
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rskutAvet ¥ pg{�_2pyxZd ~ dc�sku¦)p}r|kl¦yd�£w_akq��_Ukq{5�sdJÁEmakl�sd ~ ¤E�nr|_ad ª mak ~ rsp}v2�ydcvEr5xa�sty¤2oudJb 6Ì�y� 8/¬�@Gt)£�dc¦Adc�]¿)r|_2kl{
kq{$m2{|m2pyouol�©�ctybexZdJv2{sp)r|d ~ ¤E�§p%�|d ~ m2�cd ~ vPmabn¤Ldc��t ¥�¢ dc£�rstyv¯k¡rsdc��p)rskutAv2{c¬ ½ tA�$kuv2{�rspyv2��dA¿ ½ kl�yma�sdJ{
W&pyv ~ �%p}v ~ r�p}¤aoldJ{<�pyv ~ �%{�_at)£ r|_Zp)rJ¿ ¥ ty� � $ �3 � � � {|dJ�ctyv ~ {c¿,r|_ad]{�d�pyou�Aty�sk¡rs_ab�{gd��z_akl¤ak¡rnp�ctybex2py�spy¤aoud�¤Ldc_2p¨¦Pklty�]¬

0

5

10

15

20

25

30

35

40

45

50

0 0.005 0.01 0.015 0.02 0.025 0.03

nu
m

be
r 

of
 it

er
at

io
ns

time

Newton
quasi-Newton

FP-Aitken

½ kl�yma�sdKW��5iEr|��p}kl�y_ErG���Polkuv ~ dc� � $� 3 � � � {

ÛðïDñ"ÛÝÜ



���������
	���������������
������������	��! #"$�%��&'�(�)�("�*��)"$�+�,*-�
"/.0�1��	2� �y�

0

10

20

30

40

50

60

0 0.005 0.01 0.015 0.02 0.025 0.03

nu
m

be
r 

of
 it

er
at

io
ns

time

Newton
quasi-Newton

FP-Aitken

½ kl�yma�sd$��� 57ma�s¦yd ~ ���Polkuv ~ dc� � $� 3 � � � {
�´ou�Aty�sk¡rs_ab 57� JVr|klbed
½ � « �Gkur|ÀAdcv <y¬ �y�

� m2py{|k «Î¢ dc£�r|tAv �a¬È��;
¢ dc£�rstyv �a¬È�y�

^Dp}¤aold<��5±�kubedcvZ{�kltyvaoldJ{s{ 57� JVrskubedD6æ{�r|��p}kl�y_ErG���Polkuv ~ dc�(8
�´ou�Aty�sk¡rs_ab 57� JVr|klbed
½ � « �Gkur|ÀAdcv <y¬ �y�

� m2py{|k «Î¢ dc£�r|tAv �a¬È�y�
¢ dc£�rstyv �a¬ ;y�

^Dp}¤aold��3�5±�kubedcvZ{�kltyvaoldJ{s{ 57� JVrskubedD6æ�cma�s¦yd ~ ���Polkuv ~ dc�(8
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oltPtyx"¿Dkq{�¤2pA{�d ~ tyv®p²dc�Ers�spyxZtAolp}r|kltyv¯t ¥ rs_ad ~ kq{�x2olpA��dcbedJvAr°t ¥ r|_ad�xa�sdc¦PkutAm2{grskubed�{�r|dJx2{ 6Ì{�dJdy¿ ¥ ty�
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J�{�klva� ¢ dc£�rstyv²¤2pA{�d ~ bUdcr|_at ~ { ¥ ty��{�tAou¦Pklva�er|_ad°vatyv « olkuv2dJp}����tym2xaoud ~ {��z{�r|dJbe{´p}�skl{|kuv2��kuv²rs_ad�vPm «
bedJ�|kq�cpyo7p}x2xa�|t¨�zklb�p)r|kltyv t ¥wª mak ~P« {�rs�|m2��r|ma�sd�klvEr|dJ�spA�/r|kltyv xa�|tA¤aoldcb�{c¿H�sdJÁEmakl�sdJ{�dJ¦)p}olm2p)rskutAv2{�t ¥ r|_ad
��pA��tA¤aklpyvSpA{|{|tz��kqp)r|d ~ r|t �ctymaxaold ~ vatyv « olkuv2dJp}�&xa�sty¤aoldcb%¬ JGxSr|t vat)£$¿Grs_adJ{|d¯dc¦)p}olm2p}r|kltyv2{&£�dc�sd
pyxaxa�st¨�zkub�p)rsd ~ dckur|_adJ��m2{|kuva� �2v2k¡rsd ~ k1S>dc�sdcvZ��dJ{ 9 �y�z¿7�)f2¿��><}¿ <�=N?Î¿7tA��¤P�®kuvErs�|t ~ m2�ckuv2�®{�klbexaouk��2d ~
dc�zxa�|d]{|{|kltyv2{K9 ��<}¿�<�;z¿,�z¿FWE¿�<NW�?Î¬ � v§p}vP� �cpA{�dA¿3£wk¡rs_©p&oltA{s{´t ¥ {|tybednt ¥ r|_2de�ctyvP¦ydJ�|�Adcv2�cd ¥ dJp}r|ma�sdJ{
t ¥ rs_ad ¢ dc£�rstyv"µ {Ubed�r|_2t ~ ¬ � v r|_akq{�p}�|r|kq��oldy¿7£7d&_2p¨¦Ad�xa�styxLtA{|d ~ p©v2dc£ {�r|��p)rsdc�y�®�ctyv2{|kq{�rskuva�§klv
klbexaoldcbedcvEr|klva��olkuv2dJp}�skBAcd ~ {|tyol¦ydc��{7kuv%ty� ~ dJ��r|tedc¦)p}olm2p}r|dy¿2kuv²pe��tAv2{�kq{�r|dcvErw£�p¨�y¿Pr|_2d ~ k1S>dc�sdcvErH��pA��t «
¤2klpyv2{GklvP¦ytyol¦yd ~ kuv r|_ad ¢ dJ£�r|tyv,µ {�p}ol�yty�skur|_ab%¬´^�_ad°b�p}klv���tAvArs�|kl¤amzrskutAv t ¥ rs_akq{´x2pyxZdJ���ctyv2{|kq{�r�{Gklv
d]{�r�p}¤aolkq{�_aklva�&r|_2d�d��zxa�sdJ{s{�kltyv2{�t ¥ rs_adJ{|dg��py�cty¤akqp}v2{J¿"klv¯r|_ad��Jpy{|det ¥ p²��tym2xaoud ~ {|�z{�rsdcb���tyvZ{�kq{�rskuv2�
t ¥ pyv%kuv2�ctybexa�sdJ{s{�kl¤aold ¢ dc£�rstyvakqp}v ª mak ~ klvEr|dc��py��r|klva��£wkur|_ pUvatyv « olkuv2dJp}�wdJolpA{�rskl�${|tyolk ~ m2v ~ dc�´olpy�|�Ad
~ kl{|xaoqpy��dJbedcvErs{J¬$��v r|_adUvPmabedc�skl�Jp}o,¦Pkldc£ xLtyklvErJ¿>r|_2d ¢ dJ£�r|tAv"µ {�bed�rs_at ~ _2pA{´¤LdcdJv klbUx2oudJbUdJvEr|d ~
klv²p��y± �|d]{�d]p}����_���t ~ d$klv&r|_ad°�cpy{|dgt ¥ peolkuvad]p}�wdJolpA{�rskl�${|tyolk ~ ¬5�4dc� ¥ ty�sbUklva��{|dc¦Adc��p}o>vPmabedc�skl�Jp}o3d�� «
xLdc�sklbUdJvErs{wp}ololt)£7d ~ m2{�r|t�{|_at)£ _at)£!r|_adgdc�zpA�/rsvadJ{s{�oudJ¦ydco>t ¥ r|_2d���py��tA¤akqp}v�dJ¦)p}olm2p)rskutAv2{�kuv ª madcv2�cdJ{
~ �spA{�rskl�Jp}olou�ers_ad���tAvE¦Adc�s�ydJv2��d�xa�|tAxZdJ��rskud]{�t ¥ r|_ad ¢ dc£�r|tAv"µ {�outPtyx,¬

^�_adJ�|dgdc�Pkq{�r�{|dc¦Adc��p}o>£�p¨�z{7t ¥ kubexa�st)¦Pkuva�nr|_ad$�sdJ{|maours{�xa�sdJ{|dcvEr|d ~ klv&r|_akq{�x2p}xLdc�]¬ ½ ku��{�rw£�d�{|_2pyouo
bet)¦Ad ¥ �styb p%olklvadJpy�gr|t²p&vatyvaolklvadJpy�$dcoqpy{�r|kq�U{|tyolk ~ ¬�^�_adcv¯£�dUb�p¨��p ~a~ �sdJ{s{�r|_adersdJ��_av2kl�Jp}oHxLtyklvAr
�ctyv2{|kq{�rskuva��kuv©xa�sdJ��tAv ~ kur|kltyvaklva��rs_ad 5�R �w�7i�k¡rsdc��p)rskutAv2{ ~ ma�|klva��r|_ad ¢ dJ£�r|tyv,µ {�outPtAx 9B<�=z¿ W�?Î¬$©d
{|_2pyouo,pyol{|t�klvE¦AdJ{�r|kl�Ap}r|dgr|_2d°p}x2xaoukq�cp}r|kltyv%t ¥ tAma�´p}x2xa�|tEpy��_%klv%r|_adn�Jpy{|d�t ¥5~ kq{|�|dcr|kq{|p}r|kltyv2{�klvP¦ytyol¦Pkuv2�
{|x2pA��d « r|klbed �2v2k¡rsd�dJoudJbUdJvErs{ 9 ��<(?<¬ ��ma�Umav ~ dc�sou�Pklva��bet}rsku¦)p}r|kltyv®kq{c¿�kuv p}vP� �cpy{|dy¿Drst©¤Ld&py¤aold�r|t
x2�|t)¦Pk ~ d ¥ pA{�r�pyv ~ �sdcolkqp}¤aoldU{|klbnmaoqp)rskutAv2{�t ¥ rs_ad�bedJ��_2pyvakq�cp}o4klvEr|dc��py��r|kltyv©¤Zdcr�£7dJdcv©r|_ade¤aoltPt ~ p}v ~
rs_ad�p}�|r|dJ�|kqp}o>£�p}olo�9C<Jfa¿2�}�a¿�;a¿2�a¿ <�;z¿:<
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� ����
&�G�(-��w�&�n���w
°�	�
½ kl�s{�r7pymzr|_atA��£�py{7{�max2xZtA��rsd ~ ¤P�°r|_ad$iP£wkq{|{ ¢ p)rskutAv2p}o>iz��kldcvZ��d ½ tymav ~ p)rskutAv�6æ�ctyvEr|��py��r�vPmabn¤Ldc���}� «
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