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jkTJX®Z\[�V_kZbsTWjajo¯qdGei]TWj?YCv�x�T®¯qd\ei]TWj<°gTW`ifr¢V_aT=m!`¦bsXaT=mCd\_kT�_aTWjk]�e�XajD[¬_kZy^±Xk`i^<T�bsZyfjk]�^<`ifr
e¦dG°gZq_sdGXkZy_kh�Ts§V4TW_a`i^<TWf!Xkj?Y�u6f«^<ZqjaX®²s³µ´¶²s³s·s·W¸¬¹Gº�^DZ�m�TWeij=Qpei`��yToXkxT�TW_k_aZq_D°4dqba�!V_kZyV4dGr!dGXa`�Zyf
fTWX6�pZq_a�RQXkx�T�Zq]XaV]X�`ijPd#_kT=d\e»¯qdGei]TU°]XU`�fDXkx`ij�^D`¼§Xa]_kTOm!TWfja`�X6hD^<Zm!TWeRXaxTOZq]XaV]XU`�j�dGf
dGV�V_kZ?§`i^®d\Xk`iZqf%ZG[KXkxT*m�TWfjk`iX6h2[¬]f4bsXa`iZqfD[¬Zq_�d%_kTJjkVgZqfjaT*¯qd\_k`¦dG°eiTObsZqf4m�`�Xa`iZqfT=m2°!h®dIbsTW_aX½d\`�f
Ts§Ve¦dGfgdGXkZy_khD¯qdG_k`¦d\°eiTP¯qdGei]TyQ`6Y TqYiQ¾?¿PÀ6Á4Â ÃÅÄ�Æ4ÇJYpv�x`ijPm!TWfja`�X6hD[¬]�f4bsXk`iZyf®ry`i¯qTWj�`if![¬Zy_k^odGXk`iZyf
dG°gZq]�XÈXaxTÉbsZyf!Ê|m!TJf4bsTO`if�XaTW_k¯qd\e[�Zq_AXaxTPV_aT=m!`¦bsXaT=mo¯qdGei]T�dGjp�pTWeie|d\jÈ^DZ�m�dGei`iX6hÉZ\[»XkxTOm!TWfja`iX6h�Y
� §Ve¦dGfgdGXkZy_khodGf4mo_aTWjkVgZqf�jkT%¯qdG_k`¦d\°eiTÉjaV4dqbËTWj�dG_kT#_kTWV_aTWjkTJf�XaT=m�°!h�Ì�dG]jajk`¦dGf t ¤È�p� j*ÍµÎlÏqÐ\¸¬ÏGÑ
Ò Ï?·W¸i·<ÓRÔ!º4ÕËÖ×¸¬¹\º!·�Ø®]ja`ifr@XaxT<jaXkZbax4dGjaXk`¦b �AÙ ÀkÚAÛsÜ³½ÕËÖkÏ?Ö6¸¬¹Gº Ý@Ï¶Û¶¸¦Þ%¸iß=Ï?Ö6¸¬¹\ºqÇ*d\eirqZq_a`iXkx^à[¬Zy_
bWd\ecbË]e¦dGXk`iZyf�ZG[AVgZqjk`iXa`�Zyfj�dGf4má¯qdG_k`¦d\f4bsTWj?YOv�xTWjkT t ¤p�p� jÉZy_âÍsÐq³Jº!·W¸iÖ6ãOäWÔ!º4ÕsÖ6¸¬¹\º!·�Ø*^<Zm!TWeEXkxT
ÏoÜg²W¸¬¹\²W¸�m!TWfja`�X6h�[¬Zy_IT=dqbax£¯qd\_k`¦dG°�e�TojaV4dqbsTyY�¤Èd?hyTWjk`¦d\fåd\jkjaZ�bË`cd\Xk`i¯qT�bsZqff�T=bsXk`iZyfj®d\_kT�]jaT=m
XkZ¢ryTWfTW_sdGXaT@XaxT�_kTJjkVgZqfjaT@¯qd\_k`¦dG°eiT¢ÏoÜ¹?·sÖµ³J²W¸¬¹\²W¸�m!TWfja`iX6h.��xTWf«`�XI`ij<bsZyf4m!`iXk`iZyfT=m�°!h¡dGf
Ts§Ve¦dGfgdGXkZy_kh¢¯qd\_k`¦dG°eiTD¯qdGei]TqY   TI[¬Zy]f4mæXkx4d\XIXkx`ijI^<TJXkxZm�[�Zq_#[¬]f4bsXa`iZqf¡d\VV_aZ?§�`i^odGXk`iZyf
VgTW_6[¬Zy_k^Dj<bsZq^DV4dG_sdG°eih��ÈTWeie���`iXkx XaxTo°4TWjaX<°4dyba��V�_kZqVgdGr�d\Xk`iZqf�fTWX6�pZq_a�.�pT@bsZq]�ecm¥Ê4f4m�Zqf
Xkx�T*jsdG^<TOV]�e�V�d\f4moV4d\V4TW_�md\X½d�Y�u6XP`ijÉd\eijkZIjkXa_½d\`�ryx!X�[¬Zy_k��dG_½mDXaZ<]jaT*��`iXkx�çs]�jkXOX6�ÈZ<m�TWjk`irqf
V4d\_½dG^DTWXkTJ_kj=QKXaxTof!]^I°4TJ_�ZG[P]f�`�Xaj���x`¦bax¡bsZm!TDXkxToTs§Ve¦d\f4dGXaZq_kh¢dGfgm�_kTWjaV4ZyfjkT�¯qd\_k`¦dG°�e�TJj
_kTJjkVgT=bsXk`i¯yTWeih�Y
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À��ÉÇodGfgm _kTWjaV4ZyfjkT ÀòñóÇ2¯qdG_k`¦d\°eiTWj=Y)v�x�T�V]_aV4ZyjkT�`�jDXkZ�^<Zm!TWePdæV_kZbsTWjaj=QO��x`¦bax£`ij®d\jkja]^<T=måXkZ¢°gT
m�TWXkTW_a^<`ifT=m�°!h¢Xkx�TWjkT�¯qd\_k`¦dG°�e�TJj=Y   T®m!Z�fZqXIxgdGf4m!eiTodGf!h Öµ³JÞUÜ�¹\²½ÏGÑE°gTWx4d?¯!`iZq]_IZ\[ÉXkx�T®V�_kZbsTWjaj<xTW_aTqY
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]�jkT=mD[�TWT=my[¬Zy_k��dG_sm<f�TWX6�ÈZy_k�!j�Xk_sdG`ifT=mD��`iXkxDXkxTOTW_a_kZy_P°4dybk�!V_aZqV4d\r�d\Xk`iZqföÀ×¤p÷AÇ�dGeirqZy_k`iXkx�^ùøúôOû»�yüJýkYKu6f<Xkx�T
bËZqf!Xk`if!]4dGXa`iZqf�Z\[9Xax`ijOV_kZ=çËT=bsX=Qþ��x`¦bkxö�ld\jÉm!ZyfT*`if@bËZ�ZyV4TJ_½dGXa`iZqf���`iXkx�L!vP�EuâÍµÿ��È³sÐG¸c·����ÈÔ!Ñ ÜæÏ\º4Ð��lÏËÜ�³J²
Î�³s·=³sÏG²sÕ��	�Wº!·sÖ6¸iÖ×ÔyÖk³�ØO�ÈT�m!TJ¯qTWeiZqVgT=m�d#^<`¨§Xk]�_kTÉm�TWfjk`iX6hD^<Zm!TWeg[¬Zy_A[�]f4bsXa`�Zyf�dGVV_aZ?§`�^odGXa`�Zyf®øúôOû»�\~?ýkY
Ù `¨§�Xa]_kTPm�TWfjk`iX6h�f�TWX6�ÈZy_k�!jpx4d?¯qTp°4TJTWf<]jaT=m#[¬Zy_=Q4³�
i´�
4bse¦dGjajk`¨Ê|bWd\Xk`iZqf%ZG[RjkVgTWT=baxDjkTWry^<TWf!XkjpdGf4m#j½d\XkTWeiei`iXkT

`i^odGrqTUV`¨§TWeij�ø vK_�dq�q�Jýwd\f4mobse¦dGjajk`¨Ê|bWd\Xk`iZqf�Z\[wrye�Zy°`ifj�`ifoV_kZyXkTW`ifojkT=ªy]TJf4bsTWj<ø Ù dybW�G~?ýkYp�]fgbsXk`iZqf�d\VV_kZ?§`��
^odGXa`�ZyfOx4dGjK°gTWTWf<m!ZyfT�°!h<Q¦³�
i´�
yV_kT=m�`cbËXk`ifrOXkxT*ÏlÜ�¹¶·½Ök³J²W¸¬¹G²J¸qm!TWfja`iX6h<øú¤A`ij½�\~GýZq_K]ja`ifrOXkxT �AÙ �µd\e�ryZq_a`�Xax^
m�`�_aT=bsXae�h�øúÌOx4dq�\~WýkYEv�xTP^DTWXkx�Z�m%Z\[wV_aT=m!`¦bsXa`�f�r*XaxTâÏUÜ¹?·sÖk³W²W¸�¹G²W¸m!TJfjk`iX6hI]ja`�f�râd�¤pd?hqTJjk`¦dGfodGjkjaZbs`¦dGXkZy_ld\j
x�`cm�m!TWf�ecd?hyTW_PxgdGjOfZqXU°4TJTWf¢^I]4baxo]jkT=mþQwd\j�[×d\_ód\jP�pT*�!fZG��Qg°]�XÉxgdGjPT?dG_kei`iTW_O°gTWTWf¢jk]�rqrqTJjkXkT?m�°�h¢Q¦³�
i´�

ø��Uû»�q�ydJýldGfgm.ø Ù dybW�G~\ýµY#v�xTIV_aT=m!`¦bsXk`iZyf¢ZG[�XkxT�Ðq³Jº!·W¸iÖ6ã�äWÔ!º4ÕËÖ×¸¬¹\ºD[¬Zq_OXaxTI_kTWjaV4ZyfjkTD¯qdGei]T%rq`i¯qTJjódD��d?h
XaZ¥m�TWXkT=bËX<dG^I°`irq]�Zq]jU_kTWjaV4ZyfjkTo¯qdGei]TJj*dGj%�ÈTJe�epdGj%XkZ�ryTWXâdöªq]gdGei`iX6h�^<T=d\jk]_aTW^<TJf�XOZ\[PXkxTDV_kT=m�`cbËXk`iZqf»Y
u6f�Ê4ry]_kT¢{�döjk�yTWX½bax£Z\[ÉXkx�Tám�TWfjk`iX6h�^<TWXaxZm¢�pT®V�_kZqVgZqjaT�xTW_aT�`ij*V�_kTWjaTWf!XkT=mRY   TD]jkT@döjkXaZbkxgdGjkXa`¦b
� Ù �µd\eirqZq_a`iXkx^ ø vK_�dq�{aý�[¬Zq_AXaxT t ¤È���6]f`iXkj�dGfgmId�¤Èn�÷ NPN À×¤pd?hqTWja`cd\f<npZqf!ÊRm!TWf4bsT�÷K_aZqV4d\r�d\Xk`iZqfIN�TW]�_½dGe
N TWX6�pZq_k�ÇJQG��x`¦bax�x4d?¯qT T=dG_ae�`iTW_K°gTWTWf%jk]4bJbsTWjkjµ[¬]eieih�]jaT=mO[�Zq_»VgdGXkXaTW_kfIbsZy^<VeiTWXa`�Zyf*øúû � �q�?ýdGf4m#bse¦dGjkja`¨Ê|bWdGXa`iZqf
ø��Uû»�q�\°!ýkQqXaZ<dGjajkZbs`¦dGXaT*dGfDTs§Ve¦dGf4d\XkZq_ah®bsZyf4m!`iXk`iZyfT=mom!TWfja`iX6h<��`iXkxod%_kTWjaV4ZyfjkTIm!TWfja`iX6hI[¬]fgbsXk`iZqfEY
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v�x�TóÏpÜg²W¸¬¹\²W¸Gm!TWfja`�X6hó[¬]f4bsXa`iZqfjþ[¬Zq_P³ËÛ½ÜgÑ�ÏGºgÏ?Ök¹G²WãDÀ×¾��%À6Æ4ÇaÇwd\f4mI²s³s·6Ü¹Gº!·=³gÀ6¾?¿PÀ6ÁqÇaÇK¯qdG_a`cd\°eiTWjwd\_kTÈbËZq^<VgZqjaT=m
Z\[ÈbsZq^DV4ZyfTWf!Xlm�TWfjk`iXa`�TJj/���pÀs{=ÇWY

¾þÀ×ÆgÇAÄ �� ���j��� ÀH���¬Ça¾RÀ6ÆwÂ �e�×ÇAÄ �� �@�j��� �%� À×Æj�����×ÇKÄ'ø_��� �g�_�I�5���B���#�M��ý2�sÄ����@�j��� À@�e�¬Ç2�¥À×Æj�2�0�2�� 0¡� Ç À½{?Ç

� dqbax¥bËZq^<VgZqf�TWf!X!�A`ijÉbax4d\_½dybsXkTW_a`k¢WT=m�°!h�dIjkTJXÉZ\[AV4dG_sdG^<TJXkTW_aj=Qg��x`¦baxo[¬Zq_UXkxTIÌ�d\]jkja`cd\f�bWdGjaT*�pZq]e¦mD°gT
d Õs¹)£GÏG²W¸�ÏGº4Õs³öÞâÏ¶Ö×²W¸cÛN¤ Zy_<dK£GÏG²J¸¬ÏGº4Õs³�  ¡� [¬Zq_%Zqf�Tám�`�^DTWfja`�Zyf4dGe Zq_%jkh!^<^DTWXk_a`cbJdGeÈm!TJfjk`iXk`iTWj?Q�d¡Õs³Jº!Öµ³J²£GÏGÑ¨Ô³/�0�Èd\f4m�d%Üg²½¹�¥sÏ�¥W¸¦Ñ¨¸iÖ6ã � ÀH���¬ÇJYpv�xTWjkT%V4d\_½dG^DTWXkTJ_kjPdG_aT�xTW_aT*TJjkXk`i^odGXkT?m<°!hDXkxTIÚ Ý ÏGÑ ´\¹\²W¸iÖ ��Þ%Y   Txgd?¯qT�d%jkTWX�Z\[��©j½d\^<VeiTWj9¦¶Æ§�B���B�����½Æ ��¨ ��x`¦bax<`ijPm!_½d?��fD[¬_aZq^+d#^<`¨§Xk]�_kTqQ¾þÀ×ÆgÇWQ�ZG[=��m!TWf�jk`iX6hI[¬]�f4bsXk`iZyfjÀs{=ÇJY¡¤ h¡d\VVeih!`�f�r@¤Èd?hyTWjI_k]�e�TodG°gZq]X<bËZqf4m!`iXa`�ZyfT=mæV_kZy°4dG°`iei`iX6h@Zyf.XaxT�m!TWfja`�X6h�[�]f4bsXa`�ZyfjI�pT®ryTWXIdGf
TË§�V�_kTWjajk`iZqfo[�Zq_pXkxT�V�_kZq°gdG°`iei`iX6h*Xax4dGX�dIbsTW_aX½dG`ifoÃ��×¯qd\ei]TÉÆo��dGjprqTJfTW_½d\XkT=m®[¬_kZy^ XkxT�bsZy^<VgZqfTJf�XZ���pÀ6üqÇWY
v�x�TWf<jaT=dG_sbkxDXkxT�VgdG_½d\^<TWXaTW_kj � �KdGf4m����»��x�`cbaxI^od?§`i^I`�¢WTWjKXaxT�eiZqr��6ei`i�qTWei`ixZ!Zm�À6û»ÇKZ\[»XkxT�jsdG^DVeiTWjK]f4m!TW_XaxT®bËZqfjaXk_½d\`if�X%XkxgdGX�XaxT<V_aZq°4d\°`iei`�XaTWj � �Pja]^ XkZ.{yQK��x`¦bax.bWdGf�°4TIjaZqei¯qT=mæ°!h@]ja`ifr�Xkx�T®û»d\rq_sdGr�d\frqT^I]�e�Xa`iVei`�TJ_A^<TWXaxZmRY

� À@� � Â ÆgÇKÄ � À@����Ç � À6ÆwÂ ����Ç� À×ÆgÇ Ä � �©� À6Æ�������Çª �« �j� � �©� À6Æ�������Ç � e�Zyr\¬¢Ä®�¯ �j� eiZqrÈ¾þÀ×Æ
¯
Ç�� À×üyÇ

u�[4�ÈT�dGjajk]^DTlÌ#dG]jajk`¦dGf*bËZq^<VgZqf�TWf!X9m�TWfjk`iXa`�TJjA�ÈTprqTJXwTË§�V�_kTWjajk`iZqfj9[¬Zq_KTWjaXk`i^®d\XkTWjKZG[gXkxTPbsTJf�XaTW_A¯qd\e�]�TWj�0�pdGf4mDbsZG¯qdG_a`cd\f4bsTU^®dGXa_k`¦bsTWj/¤��pÀ×�yÇÈd\jPd�jaTWX�ZG[KfZqfDe�`ifT?dG_pT=ªy]4dGXa`�Zyfjp��x`¦bkx�bWd\f<°gTOjkZqei¯yT=mIf!]^DTW_k`¦dGeieih!Y
À
¤��A`ij�XkxT�bsZG¯qd\_k`¦dGfgbsTO^®dGXa_k`¨§%[¬Zq_�bsZq^DV4ZyfTWf!X!�Ad\f4m7°2`�j�XaxTOf!]^I°4TJ_ÈZ\[ m�`�^DTWfja`�ZyfjK[¬Zy_�XkxTO¯qd\_k`¦dG°eiT=Ç

±� � Ä ª  ¯ �j� ±� À@�e�½Â Æ
¯
ÇaÆ
¯

ª  ¯ �j� ±� À@�e�ËÂ Æ
¯
Ç � ±¤ � Ä ª  ¯ �j� ±� À@�e�ËÂ Æ

¯
ÇsÀ×Æ
¯ ² �0�6ÇsÀ6Æ ¯ ² �0�×Ç©³ª  ¯ �j� ±� ÀH���WÂ Æ

¯
Ç � À×�yÇ



M�jkXaZbkxgdGjkXa`¦b�¯qd\_k`¦dGf!X�ZG[AXaxT � Ù �µd\eirqZq_a`iXkx^ ø vw_�dq��{6ýkQxgdGjO°4TJTWf@]�jkT=möxTW_aTqY�¤AZyXkxX�0��dGfgmX  ¡� [¬Zy_[�
jsdG^DVeiTWjÈZ\[ÈdO[¬Zy_k^ ��x�`cbax�bWd\f®°gT�_aTW��_k`iXkXaTWf�`if!XkZId%_kT=bË]_kja`�¯yT�Ts§V_aTWjkja`�Zyf¢À¬~!Ç

�  Ä
ª  ¯ �j� � ÀH�UÂ Æ

¯
ÇJ�yÀ×Æ ¯ Çª  ¯ �j� � ÀH�ÉÂ Æ
¯
Ç

� �� � Ä ª �� �¯ �j� � ÀH�ÉÂ Æ
¯
Ç2�yÀ×Æ ¯ Çª �� �¯ �j� � À@�ÉÂ Æ
¯
Ç À¬~�Ç

Ä � ÀH�ÉÂ Æ �� � ÇJ�yÀ×Æ �� � ÇR� ª 
¯ �j� � ÀH�ÉÂ Æ

¯
Ç2�yÀ6Æ ¯ Çª �� �¯ �j� � À@�ÉÂ Æ

¯
Ç

Ä � ÀH�ÉÂ Æ �� � ÇJ�yÀ×Æ �� � ÇR� ª �� �
¯ �j� � À@�ÉÂ Æ

¯
ÇJ�  ² � À@�ÉÂ Æ �� � Çª �� �¯ �j� � ÀH�UÂ Æ

¯
Ç

d\f4möjk`i^<Vei`¨Ê4T=m¥À��qÇJQR��xTW_aT<XaxT*jaXkTWV�jk`k¢WT���bWd\]jkTWj%d®bËZq^<VgTWXa`�Xa`i¯qT�]VRmd\XkT<dG^DZqfrIXaxTI]f`iXaj=Y%vKZ®ryTWX�d
ja^<Z!ZqXax<jaX½dG_aXP�pTOj½bWd\e�T�m!ZG��foXaxTOjkXkTJVo[¬]_aXkxTW_U°!h��!Y

� �� � Ä �  �	� �� � À©�yÀ×Æ �� � Ç ² �  Ç �
� �� � Ä � ÀH�UÂ Æ �� �sÇª �� �¯ �j� � ÀH�ÉÂ Æ
¯
Ç � À��yÇ

v�x�Tâm!TJfZq^D`�fgdGXkZy_p[¬Zq_��¥À��qÇUbWdGfö°4T%_kTWV�ecdybsT=mö��`iXkx@d2^<ZG¯!`ifr*d?¯qTJ_½dGryTqQRbWdG_a`ifr<^DZqjkXaeih%[¬Zq_UXkxT�¬ ^<ZyjkX
_aT=bsTWf!XIjsdG^<V�e�TJj� �� � Ä À½{ ² {���¬ Ç��  � � ÀH�UÂ Æ �� � ÇWYDvwZ2[¬]_aXkxTW_%jk`i^DVei`¼[�h<Xkx�`�f�rqjO�ÈTI^od?h®d\jkjk]�^<Tjah!^<^<TJXk_k`¦bOm!TWf�jk`iX6ho[¬]fgbsXk`iZqf�j=QRXaxTWf��ÈT*m�Zqf�� XPf�TWT=m�Xkx�TâbsZG¯qd\_k`¦dGfgbsT�^®d\Xk_a`¼§»Y�u6f�Xkx�T�Ê4fgdGeK`if4bs_kTJ^<TWf!X½d\e
]�V|md\XkTDTs§V_kTWjajk`iZqf�j�[¬Zy_�bsTWf!XkTW_%¯qdGei]TDÀ×�yÇ�dGfgm�¯qdG_k`¦d\f4bsTDÀ×�qÇó�ÈTI]jaT<dGf�`if�XaTW_k^DT=m!`¦dGXaT*TJjkXk`i^odGXkT%ZG[�Xkx�T
f�Ts§XÉ¯qd\ei]TqYÈ��Zq_�XaxTIbsTWf!XkTW_O¯qd\e�]�T*À6�qÇ Xkx`ij�`ijwçs]�jkXPXaxT�fTË§�XUj½d\^<VeiT�dGf4m2[¬Zy_�XkxT%¯qdG_a`¦dGf4bsT%À6�qÇ�`iX�`ij�Xkx�T
jsªy]4dG_aT=m�m!`ijkXsdGf4bËT�ZG¯qTW_�XaxTOf!]^I°4TJ_ÈZ\[ m�`�^DTWfja`�Zyfj=Y

� �� � Ä �  ��� �� � À×Æ �� � ² �  Ç À×�yÇ± 0¡�� � Ä À6Æ �� � ² �  Ç ³ À6Æ �� � ² �  Ç���° À×�yÇ 0¡�� � Ä  0¡ ��� �� � À ± 0¡�� � ²  0¡ Ç À×�yÇ
v�x�`�j%`ij*dGf��½d\e�^DZqjaX��<VgdG_½d\^<TWXaTW_6[�_kTWTodGeirqZy_k`iXkx^�Y<u6X#fTWT=m!j<d\f.`if`iXk`¦d\ewV�ecdybsTW^DTWf!XI�0�Éd\f4m¢¯qd\_k`¦dGf4bËT7  ¡�
[�Zq_PXaxT%]f`iXkjO°]XUfZqf�T*`ij��sbs_k`iXa`cbJdGe��4YUu6XP`ij�dIryZ�ZmojaXk_sdGXkTJrqh�XaZ<jkXsdG_aXÉ]�V|md\XkT%XkxT%¯qdG_a`¦dGf4bsTJjÉ��x�TWf�Xkx�T
VgZqja`iXk`iZqfjUx4d?¯qT%jkZy^<TW��xgdGX�°gTWrq]f�XkZDjkXsdG°`iei`k¢WTqYUMPj�dGf�TË§�d\^<VeiTO�pT*bWdGfEQ4`ifoÊgrq]_aTâü�Q4jaTWTIxZG�)dIjaTWX�ZG[
~!} t ¤È�p� jPx4d?¯yTâdymdGV�XkT=moXaZ®�y�q�<m�dGX½d2V4Zy`if�Xaj�[¬Zy_k^D`�f�râd2j½ªy]4dG_aTqYOv�xTW_aTI`ijÉdGeijaZ<dGf�Ts§4d\^<VeiT���`iXkxoX6�pZ
¯qd\_k`¦dG°�e�TpZG[RV]eiV<md\X½dU`ifIXkxT�jsdG^DTAÊ4ry]_kTyYKu6fIXkxTPd\jkVgT=bsXpZG[g[¬]f4bsXa`iZqf<dGV�V_kZ?§`i^®d\Xk`iZqfO�pT���`�eie!rqTJXÈdOx`irqx
_aTWjkZyei]Xk`iZqf���xTW_aTIXkxTJ_kT<`ij�dIeiZyXÉZ\[Èj½d\^<VeiTWj?Y�v�xT%Ve¦dqbËTW^<TWf!XOZG[pXkxTIVRmy[½� jO`ijPfZyXÉf�T=bsTWjaj½dG_a`ie�h�]f`¦ªy]TqQ
XaxTW_aT*^od?h*Ts§`ijkX�jaTW¯qTJ_½dGeEjkZye�]�Xk`iZqfj���x�`cbaxD^®d?§`i^<` ¢WT�Xkx�T�ei`��yTWei`ixZ!Z�mDÀ6üqÇJY

−u 41 −i 600 −pc 100 −d sq41 −D 0.3 square.dat 
Iter=600

b
−i 200 −pc 2 fib−free.dat −vs 30 −l fv40.1.70 −d fv40.1.300 −D 0.2 
Iter=270a

−i 1 −pc 1 fib−free.dat −D 0.0 +r −d fv40.1.0 
Iter=1
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v wCì�|Eê\zÉëlð=ì*ëpðyx{z#éV| ðWê0}���z#éVzOë\�Oêpð=ì2é
M [¬XkTJ_<x4d?¯!`ifro[¬Zy]f4m dö^<Zm!TWepZG[OXkxT.ÏoÜg²W¸¬¹\²W¸Am!TWfja`iX6h¢[¬]fgbsXk`iZqf Z\[ódö¯qdG_k`¦d\°eiT<�pT®��dGf!X%XkZ�Ê4fgm¢Xkx�T
ÏáÜ�¹¶·sÖµ³J²W¸¬¹\²W¸Am!TWfja`iX6h¢[¬]fgbsXk`iZqfEQÈ¾?¿UÀ×Á)ÂKÃ Ä ÆgÇWQ [¬Zy_âdö_kTJjkVgZqfjaT@¯qd\_k`¦dG°eiT<bsZyf4m!`iXk`iZyfT=m�°!h.d@bsTJ_kX½d\`if
TË§�V�ecd\f4dGXaZq_ah¢¯qdG_k`¦d\°eiT*¯qd\e�]�TqY   T<`if4m!TË§¥XaxT<Ts§Ve¦d\f4dGXaZq_kh.m�TWfjk`iX6h¢bsZq^DV4ZyfTWf!Xkj%��`iXkxK�OdGfgm�_kTWjaV4ZyfjkT
m�TWfjk`iX6h�bsZy^<VgZqfTWf!XajÈ��`iXkx��!Y

¾ � À×ÆgÇAÄ �� �@�j� � ÀH� � Çk¾þÀ×ÆKÂ � � Ç��½¾ ¿ À×ÁqÇpÄ���
� �j� � À@� � Ça¾RÀ6Á4Â � � Ç À×�yÇ

¤AhodGVVeih!`ifrI¤Èd?hyTWjP_a]eiT<ø �RÀ��Â ��ÇKÄ	�RÀ��GÇ
�RÀ
�½Â �GÇ����RÀ
�¬Ç×ýwXkZ<dIbËZq^<VgZqf�TWf!XPm!TWfja`�X6ho�pTOrqTWXOdGfoTs§V_kTJjkjk`iZyf
[�Zq_IXkx�T�V_kZy°4dG°�`�ei`iX6h�ZG[*dGf Ã��×¯qd\ei]To°4TW`ifr¢ryTWfTW_sdGXaT=m�[¬_aZq^±XaxT@bsZy^<VgZqfTWf!X�� � Qp��xTW_kTö�ÈT@bJdGf eiZ�Zy�
]�V4Zyf.¾RÀ6Æ4ÇOdGj%dIV_aZqVgZq_kXa`iZqf4d\e�`iX6hD[×dybsXkZy_P[�Zq_�dobsTW_kXsdG`if�Ã �6¯qdGei]TIdGfgm�Xax�]�j=QE]jkTIfZy_k^odGei`k¢=dGXa`�Zyf<ZG¯yTW_�dGeie
bËZq^<VgZqf�TWf!X�V_kZy°4dG°`iei`iXk`iTWjK[�Zq_PdIbsTW_aX½d\`�foÃ À½{?}qÇJY

� À@� � Â Æ4ÇKÄ � À@�e�¬Çk¾þÀ×ÆKÂ ���6Ç¾��%À×ÆgÇ � � À@� � Çk¾þÀ×ÆKÂ � � Ç����� ���j� � À@� � Â Ã<ÄoÆgÇwÄ'{ À½{=}yÇ

v�xTWf.�pT<��dGf!X�XaZ@XaZ@TË§�V�_kTWjajIXkxTo_kTJjkVgZqfjaT®¯qd\_k`¦dG°�e�T<m�TWfjk`iX6h.bsZyf4m!`iXk`iZyfT=m¢°!h¢d@bËTW_kXsdG`if.Ã��6¯qdGei]T
À6¾?¿OÀ×ÁgÂ Ã<ÄoÆgÇkÇAd\jAdP_aTWe¦dGXa`�Zyf�°gTWX6�ÈTJTWf®bsZy^<VgZqfTJf�XKm!TWfja`iXk`iTWjAZ\[|Ts§Ve¦d\f4dGXaZq_kh#¯qdG_k`¦d\°eiTWjAÀH���6Çwd\f4m#_kTWjaV4ZyfjkT
¯qd\_k`¦dG°�e�TJjPÀH� � Ç À×�yÇWY   TPjaX½d\_kXp°�hI_aTW��_k`iXa`�f�r*XaxTOV_kZy°4dG°`iei`iX6h�ZG[AdO_kTJjkVgZqfjaT�¯qdG_a`cd\°eiTPbsZq^DV4ZyfTWf!X�m!TWfja`�X6hÀ6�qÇp°gTW`ifr<bsZyf4m!`iXk`iZqf�T=mD°�h<d\foTs§Ve¦dGf4d\XkZq_ah<¯qd\_k`¦dG°eiT�¯qd\e�]�TqY

¾ ¿ À×ÁgÂ Ã<ÄoÆgÇAÄ �
�
¾ ¿ À×ÁgÂ � � Ç � ÀH� � Â Ã<ÄoÆ4Ç À½{q{?Ç

  TIXkxTWf ��_a`�XaT<XaxT<V_aZq°4d\°`iei`�X6há[¬Zq_Ido_kTJjkVgZqfjaT�¯qdG_a`cd\°eiT<m!TWfja`iX6h.bsZq^DV4ZyfTWf!X*bsZyf4m!`iXk`iZqf�T=m¢°!h¢dGf
TË§�V�ecd\f4dGXaZq_ah*¯qd\_k`¦dG°eiTp¯qdGei]T�dGjÈdUV_aZq°4d\°`iei`�X6h#_kTWe¦dGXa`iZqf%°4TWX6�pTWTWfDTs§Ve¦dGf4d\XkZy_khIdGf4m%_aTWjkVgZqfjaTÉbsZy^<VgZqfTJf�Xaj
d\f4mDTs§Ve¦dGf4d\XkZy_kh®bËZq^<VgZqf�TWf!XÈV_aZq°4d\°`iei`�Xa`iTWjlbËZqf4m!`iXa`�ZyfT=m2°�hDXkxTOjsdG^<TUTs§Ve¦dGf4d\XkZy_kh<¯qd\ei]TqY
v�xTÈV�_kZq°gdG°`iei`iXk`iTWjR[�Zq_0� � ��`ieie!Zqfeih�m!TWVgTWf4m%Zyf�Xkx�T�Ã �6¯qdGei]TpXkx�_kZq]�rqx�XaxT�V_kZy°4dG°�`�ei`iXk`iTWjþ[¬Zq_§���sY   xTWfXaxT � ÀH���½Â Ã<ÄoÆ4ÇKd\_kT �½d\ei^<ZqjaX��p^I]Xk]gdGeieihPTs§4bsei]ja`�¯yTÈ�pTPbWd\f*]jaT �kXaxTWZq_aTW^ dG°gZq]XKXaZqX½d\e!V_kZy°4dG°`iei`iX6h �OÀ½{=üyÇd\f4möXkxTW_aT=d?[�XkTW_*¤pd?hqTJjÉ_a]eiT<Às{=�yÇWYOv�xTIm!TsÊ4f�`�Xa`iZqf�Z\[lbsZqfgm!`iXk`iZqfT?m�V_aZq°4d\°`iei`�X6h�ø �RÀ�yÂ �!ÇpÄ��RÀ©����JÇ����þÀ©�!ÇkÇ×ý

]�f4m!TW_UXkxT*d\jkja]^<VXa`iZqfIXkxgdGX�� � d\f4mN���AdG_aT�`if4m!TWVgTWf4m!TJf�XUrq`i¯qTJj�XkxTOTs§V_aTWjkja`�Zyf¢À½{J~�ÇJY
� À@� � Â Ã£Ä£Æ4Ç � � � � ÀH� � Â ���6Ç � ÀH���½Â Ã£Ä�Æ4Ç À½{=üyÇ

� � � � ÀH� � Ç � À@� � Â � � Ç� À@� � Ç � À@�e�½Â Ã£Ä£Æ4Ç À½{=�yÇ

� � À@� � Ç � � � ÀH� ��� ���6Ç� ÀH� � Ç � À@�e�×Ç � À@� � Â Ã£ÄCÆgÇ À½{W~!Ç

  TPbWdGfIfZG�£bsZy^I°`ifTUÀ½{q{?ÇAdGfgmDÀ½{W~!ÇKXkZ#rqTWXAXaxTPTË§�V�_kTWjajk`iZqfD[¬Zy_9¾ ¿ À6Á4Â Ã<ÄoÆ4ÇlÀ½{��yÇWYKMUjA�ld\jAjkXsdGXaT=mI`if
Às{=}yÇAXaxT � ÀH� � Â Ã<ÄoÆgÇK`ij4çs]jaXldO¯yTW_kja`iZqfIZG[ � À@� � Çk¾þÀ¬Ã<ÄoÆwÂ � � ÇKj½bWd\eiT=mIjaZ�Xkx4d\XÈXaxTW`i_pjk]^õ`ijAfZy_k^®d\ei`>¢JT=m�XaZ{yYKv�xT�bsZq^DV4ZyfTWf!XPm!TWf�jk`iX6h®¾þÀ×ÆKÂ � � Çp^®d?h%°4TOXkx�T�fZq_a^®d\e4m!`ijkXa_k`i°]Xa`�Zyf�m!TWfja`�X6h2[¬]f4bËXk`iZqfX��À6Æ��J� � ��  ¡� ÇWY

¾?¿UÀ×ÁgÂ Ã<ÄoÆgÇ Ä �
�
¾?¿��¶À×Á4Â � � Ç � À@� � Ç � � � ÀH� ��� �e�¬Ç� À@� � Ç � ÀH���6Ç� ��� ���� �

� ÀH���½Â Ã<ÄoÆ4Ç À½{��yÇ

v�xT�Ts§V_aTWjkja`�Zyf@��x�`cbax�`ijU^®dG_a�qT=m �?� � `ijPjk`i^D`�e¦d\_AXkZDXkxT%Ts§V_kTJjkjk`iZyf@��x`¦bax�`ij�]jaT=mo[�Zq_P�pTW`irqx!XPbWd\e��bË]e¦dGXk`iZyf�`if@dIZyfT*e¦d?hyTW_É¤pd?hqTWja`¦dGf�fTWX6�pZq_k�D[¬Zy_O°`if4dG_ah®VgdGXkXaTW_kf�_kT?bsZqryf`iXk`iZqf.øúû � �q�JýkY��E`if4dGeieih<�pT���dGf!X



d2V_kT?m!`¦bsXkT=mö¯qdGei]T�d\jPZq]�XkV]X?Y�vKZIrqTWXUXkx`ijU�ÈT*bJdGe¦bs]e¦dGXaT�Xkx�T*Ts§VgT=bsXsdGXk`iZyf�¯qdGei]TOZG[pXkxT�_aTWjkVgZqf�jkTI¯qdGei]T
m�TWfjk`iX6ho[�]f4bsXa`�Zyf»Qg��x`¦bax@bWdGfö°4TIm!Zqf�T*°!ho`if�XaTWrq_sdGXa`�f�rIXkxTIm!TWfja`iX6h<[�]f4bsXa`�Zyf¢À½{?�qÇ XkZ<ry`i¯qT �sd<bsTWf!XaTW_�ZG[
^odGjaj��4YEu6fIXkx�TPbWdGjaTÉ��`iXax»Q?[¬Zy_A`ifjkXsdGf4bsTyQÌ�dG]jajk`¦dGfIbsZy^<VgZqfTWf!XÈm�TWfjk`iXa`�TJjÈ�pT�fTWT=m2fZqXpm!Z*dGfI`if!XkTJrq_½d\Xk`iZqf
[�Zq_AXax`ij=YKu6XA`ijATWf�Zq]ryx<XkZpçs]jkX jk]^õXkx�TÉbsTWf!XaTW_�¯qdGei]TWjZ� � �ÈTW`iryx�XaT=mI°!h%XkxTJ`�_ V_kZy°4dG°`iei`iXk`iTWj�Às{=�yÇWY   TPdGeijkZ��dGf!XpjkZy^<T�^<T?dGjk]�_kT�ZG[»XaxTOV_kT?m!`¦bsXk`iZqf��WÔÏ\Ñ¼¸iÖ6ãGYw¤ hI`if!XkTWry_½dGXa`ifrIÀ½{?�qÇ XkxTOm!TWfja`iX6h%[¬]f4bsXa`iZqf<�pTPTJjkXk`i^odGXkT
dIbËZqf!Ê|m�TWf4bsT%`if�XaTW_k¯qd\eKÀ½{?�qÇ9[¬Zq_�XaxTOV_kT=m�`cbËXk`iZqf»Y� À6Á4Â Ã<ÄoÆ4ÇAÄ�� ¾ ¿ À6Á4Â Ã<ÄoÆ4ÇÁ�°!Á Às{=�qÇ

� À6Á4Â Ã<ÄoÆ4Ç Ä �
� � À@� � Â Ã<Ä®ÆgÇ5� � Às{=�qÇ �

¿�À��4ÇpÄ �	�
�� � �#¿�À×ÁgÂ Ã<Ä®ÆgÇ+°!Á Às{=�qÇ
}+�ú}yü ��

�
¿�À×Á��WÇ

}+�ú�y� ���
�
¿�À×Á ¡ Ç���� Á ������������� Á ¡ Às{=�qÇ

� z(|e�¢ìIé?|�z�� ���GîVz w�ë\zOí�ð=ï�êpð=ì2é
��Zq_O_aTWjkVgZqfjaT<¯qd\e�]�T�TW_k_aZq_*bJdGe¦bs]e¦dGXa`iZqfjU�ÈT%]jkTIXaxT%jkX½d\f4md\_½m�m!TW¯!`¦dGXk`iZyf
[�Zq_�Xkx�Tóm�`! RTW_aTWf4bsT�°gTWX6�pTWTWf@dybsXk]gdGewd\f4m<m�TWjk`i_kT?moZq]XaV]XPd\jld%VgTW_½bËTWf!X½dGryT
Z\[AXkxTO]jaT=mo¯qdGei]TU_½d\frqT%À×}i�B���s{=ÇWY �^�wÄ�Á#"%$#& ² Á#'�(*)
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