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 `/h�hR_j\]qt`bac\ed-f�lrlcqt\eT9f-am\e���p^RTglgÉw\j_�¾Á`/^�a®v��9lmd-^ n vcT�l�^�qtqtTgl�lm\j�/T9SUT9f-a
n TglklmoRlcamQgSkT9l�_j\jf��9`b\]vmT9l n ^µa�oRhIT�¡�¢»£�¤²`J�/T9q n \e§��9vmT9fia�lUlcTgqtdif n lUSkTgSU��vcTglU¤²TtaU^IfRT�Sr`/acvc\jqtT
lcoRS��tacvc\]�-^�T n �t��fR\jT�h�dilc\eac\e�iT�¡�«¼{�d-vcl��p^ 
 dif¯`/hIhR_e\]�p^RT�_j` S��gacPRd n T n ^ ­ vc` n \jTgf-a²¬ d-fJxm^R�-^���`i^
hIvmT9SU\jTgv�lmoRlcamQ9SUTiÉJdif"���9fRQgvcTw^�f�lmd-^�lyªBTgl�h�`iq'T n T�³�vcop_ed����p^RTw_ 
 d-fWhIT9^Ra>vmT9q'oRq'_jTgvÎTt·®qt`/qtTgSkTgf-a n `/f�l
_jTgl�lmoRlcamQ9SUT9l�l�^R\j�J`if-aclÎ�-v��iq'T�� n T9l�h�vcdbxyT9q'ac\ed-f�lÎdivcacP�d/�/d-f�`b_jTglg«���fW`/hIhR_e\]�p^RTw`/_ed-vcl3^IfRTwS��ta�PRd n T n T
­ v�` n \eT9fia ¬ d-fJxm^R�-^���Skd n \¨���gT/É-d��rd-f n �'��fR\ja ^IfRT!lcd/_]^Ram\jdifkTta ^�fRT n \]vcTgq'ac\ed-f n T n T9lcqtTgf-amT�\]fR\jam\]`b_jTgl
l�h��gq'\e���p^RT9lÎTta3d���dif"Skd n \¨�ITw_j` n \]vcTgq'ac\ed-f n T n T9lcqtTgf-amT n ^Ivc`ifiaÎ_jTgl3\ea��gv�`bam\jdifIlt«�¬ T�v�`/hIhId-vma3h�v��glcTgf-acT
n T®fRdi^R�iTg`i^ps½v��gl�^R_jac`ba�l"acP��gdivc\j�p^RT9l�h�di^�v�qtTtacamT�S��ta�PRd n T®Tga�h�vmd-hId-lmT®^IfRT®fRdi^��/Tt_j_jT²�/Tgv�lc\ed-f �p^R\
lcTgSU�R_jT6vmd-��^�lcamT6hI`/v�v�`/hIhId-vma��¼_j` hIT9vmacT n�
 divcacPRdi�/difI`b_j\ea��/« {�T9l®T9lcl�`b\]l�fp^�S��gvc\]�-^�Tgl�Skd-fia�vmT9f-a
_ 
 T'·®qt`iq'\ja�� n T�fRdiacvcT"S��gacPRd n T�S��gSkTWh�di^�v n Tgl�lcTgq'd-f n l�SkTgSU��vcTglÀacvcQgl n \¨§��gvcTgf-aclg«
 �Ç �9� Å ��! � � ­ vc` n \jTgf-a!¬ difJxm^R�-^��/É�lcdi^IlyªBTgl�h�`/qtT n T�³�vcop_ed��©ÉRh�vcdbxyT9q'am\jdif�divcacPRdi�/d-f�`b_jT



���������	��
���
���� �

� � ��
�%��²�E���w
�&'���
}yf�acP�\jl�hI`/h�Tgv ¦ TW`ivmT"q'd-f�q'T9vcfRT n ¦ \jacP�acP�T�lmdi_j^Rac\ed-f®d/¾�lcTt�/T9vc`/_ÎlmoRSrSkTtacvc\]q!_j\jf�Tg`/v�lcoRlmacTgSrl�db¾>acPRT¾¿d-vcS
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¦ P�TgvcT�¡¸\]l�`������ lcoRSrSUTgacvc\jq�h�dilc\eac\e�iT n Tt��fR\jamT�Sr`ba�vm\esÎ«�}B¾©¡ \]l>fRd/a>acd-d�_]`/vc�/T/Éb` n \]vmT9q'a>SkTtacP�d n
\]l�q'diSrh�Ttac\eac\e�iT;lc\jf�qtT!\ja d-fR_jokvcTg�p^R\]vmT9l�d-fRT�¾Á`iq'amd-vm\� g`/am\jdifk¾¿d-v lcTt�iTgv�`b_�a�vm\]`/fR�-^R_]`/v�lcd/_j�/T9lt«"!!d ¦ Tt�iTgvgÉ\e¾w¡�\]l�_]`/vc�/TiÉI`/fE\jamT9vc`/am\j�/T�SkTgacPRd n l�^�q�PÞ`/l!acPRTkq'd-fJxm^R�i`/amTW�-vc` n \eT9f-a$#B¬ ­$% \jl;^�lc^I`b_j_eoEfRTgqtTgl�lc`ivmo
��Tgqg`/^�lcT�d/¾�SUT9Skdivcokqtdif�lcacv�`b\]f-aclg«'&�^Raw\jamT9vc`/am\j�/T!SkTgacPRd n l�vmT9�p^R\jvcT!�p^R\jamT;db¾¿amT9f®`�h�vcTgqtdif n \eac\ed-fR\jf��
acd qtdif-�/T9vm�iTÞ¾Á`/lca�T9fRdi^��iP)( �pÉ��b�+*B« ¬ _]`/l�lm\]qt`/_;h�vcTgqtdif n \jam\jdif�Tgv�l�l�^�q�P»`il�}yf�qtdiSrhR_jTtacT¯¬�PRdi_eT9lc¹-o
}c¬�#1¹ % `/vcTrlcam\j_j_ SkTgSkdivco6qtdif�l�^�Sk\jf��I« � d-vmTgd��/TgvgÉÎacP�Tto n d°fRd/aW�iTgq'acdivc\� gTrdivWh�`ivc`/_e_jTt_j\� gT ¦ Tt_j_�d-fl�^�h�Tgv�q'd-SkhI^RamT9vclW��Tgqg`/^�lcT²db¾�l�PRdivcaW_eT9fR�/a�P½�/Tgqtamd-vcl ¦ \jacP´\]f n \]vmT9q'a�` n�n vcTgl�lm\]fR��«�O�PRT�`/\jS db¾�acPRT
hI`/h�Tgv�\]l�amd®l�h�TtT n ªB^�hEa�PRT�qtdif-�/T9vm�iTgf�qtT!db¾ ¬ ­ \jfEd-v n TgvÀamd®vcT n ^�q'TWa�PRTk¬ u-,�qtdilcat«�O�PRT�SkTtacP�d n
l�PRd-^R_ n ¹bTgTghkSUT9Skdivco�vmT9�-^�\jvcTgSkTgf-a�l�_jd ¦ `/f n �iTgq'acdivc\� gT d-v�hI`/v�`b_j_eTg_e\� tT�Tg`ilm\j_eoi«�O�PRT�Sr`b\]fU\ n T9`!\]l>amdlcd/_j�/T�acP�T"��vclca�lmoRlcamT9S �-oE¬ ­ `if n amd²vcTgq'oRqt_eT"\]f�a�PRT�lc^I��lmT9�p^RTgf-a�lmoRlcamT9SklÀa�PRTW³�vco-_jd��®l�^���l�h�`/qtT
.�/10 ¡32�465+7"�iTgfRT9vc`/amT n \]f´acP�T²��v�lma�lcoRlmacTgS�«°Z-\jSk\j_j`iv�\ n Tg`il�P�`J�iT®�ITgTgf¯vcTgq'T9f-am_jo `/hIhR_e\jT n acd6fRd-f
lcoRSrSUTgacvc\jq"h�vcdi��_eT9Skl�^Ilm\]fR� ­ � �98�Z�`/_e�idivc\ea�P�S:(e�tV�É�;RÉ=<RÉ3�iÉ���É���*B«

>»PRT9f´acPRT n \¨§©TgvcTgf-a�vc\j�iP-ayª�P�`/f n lc\ n Tgl�`ivmT®¹pfRd ¦ f½`Þh�vc\ed-vm\1É�a�PRTgf¯�R_jdRq�¹iªBqtdifJxm^R�-`bacT'ªB�iv�` n \jTgf-aSkTgacPRd n l4`ivmT�T'·®q'\jTgf-a?(e��;�*B«�}yf�( V@*1Éi�R_edRq�¹iªm¬ ­ \jl4qtdiSU�R\jf�T n ¦ \ea�PU`�lmTgT n h�vcdbxyTgqtam\jdifUSUTgacPRd n ¦ PR\]q�P�iTgfRT9vc`/amT9l4`"³�vmop_jd���lc^��Ilch�`iq'TÀ¾¿d-v4acPRT�lcdbª�qt`/_e_jT n lcTtT n lcoRlmacTgS `/f n h�vcdbxyT9q'acl>a�PRT!vcTglc\ n ^�`b_]l>db¾Îd/a�PRTgv
lcoRlmacTgSrl�dif-amdkacP�\jlÀl�^���l�h�`/qtT/«wZ-\]SU\j_]`/v�\ n Tg`/lÀ`ivmT n Tt�iTt_jdih�T n \jfA(¨�J�pÉÎ�6<�ÉR�/�+*B«�O�PR\jl�SkTgacPRd n \jlÀ`b_]lcd
TtsRamTgf n T n amdr��`/vcop\jf��kSr`ba�vm\]q'T9l$( �B*1«

z h�`/vcam\]qt^�_j`iv!qt`ilmTk`/vc\jlcTgl ¦ PRTgf ^�lc\jfR� ­ TgfRT9vc`/_e\� tT n ªm¬�vmd-lcl?C�`/_e\ n `/am\jdifD# ­ ¬EC % amdEq'diSrh�^�amTU`vcTt�-^R_]`/vc\� g\jfR�°hI`/v�`/SkTtacTgv"¾¿d-v�\j_e_eª�hId-lmT n h�vcdi�R_jTgSrlg«6O�PR\]lUSkTta�PRd n \]f-�/d/_j�/T9l�`6lcTg�p^RT9f�q'T�db¾�_j\jf�Tg`/v
lcoRlmacTgSrl�d/¾�acPRT�¾¿div�S 0 ¡GFIH �����KJ 7�¢ ����� £ ¤ ¦ \jacP¼acPRT�lc`iSUT®vc\j�iP-ayª�P�`/f n lm\ n T/«Þ}yf¼acPR\]l�qg`/lcT/É>acPRT³�vcop_ed��¯l�^���l�h�`/qtT��iTgfRT9vc`/amT n �-oµ`½{�`if�q	 gdilkSUTgacPRd n \]lracPRT°l�`/SkT�¾¿div²`/f-o¼lcoRlmacTgS�`if n \ja²qt`if
��T�^�lcT n �iTgvco®T'·®q'\jTgf-ac_eoE`b_jdifR� ¦ \jacPÞvcTgqg^�vcvcTgfIq'Tgl�acd�q'd-SkhI^RamTWa�PRT��p^�`/f-ac\eac\eT9l�vmT9�p^R\jvcT n �-o ­ ¬EC
(e�/�/É��R�L*B«

!;TgvcT ¦ T�`ilcl�^�SkT"acP�`/a�acP�T n \e§*T9vmT9fia;vm\j�iP-ayª�P�`if n lc\ n Tgl!¤ ����� `ivmTWq'd-Srh�^RamT n lmT9�p^RTgf-am\]`b_j_jo/« O�P�\jllc\jac^�`/am\jdif6`ivm\]lcTgl!¾¿div�\jfIlma�`/f�qtT ¦ P�Tgf½`�fRT ¦ vc\e�-PiamªBPI`/f n lm\ n T n Tgh�Tgf n lW^�hId-f hIvmTg�-\jdi^Il�lcd/_]^Rac\ed-f�lt«
z���v�lma;\ n T9`²\]l!acd�^�lcTUh�vcTt�p\jdi^�l;lmoRlcamTgSrl!amd n Tgvc\e�iT�`/fE\]fR\jam\]`b_��i^RT9lcl�¾¿div�a�PRTrqt^�v�vmT9f-a�lmoRlcamTgS�«;}yf
(e�g�@*1É acPRTEqt^�v�vcTgf-akvc\j�iP-ayª�P�`/f n lm\ n T�\jlrz�ªBh�vcdbxyT9q'acT n d-f-amd½acPRTElc^I��lchI`/q'TEl�h�`/f�f�T n �-o¯a�PRTNM;h�vcT'ª
�p\jdi^�l `/h�hIvmdJsR\]Sk`/amT!lcd/_]^Rac\ed-f�ltÉ ¦ PRT9vmTOM�\jl�`�^IlmT9vyª�q�PRdilcTgfrh�`ivc`iSkTtamT9vt«">»PRT9f�¡»\]l�lmoRSrSkTtacvc\]q!`/f nh�dil�lc\j�R_jo½\jf n T'��fR\jamTiÉ�`°lc\jSk\j_j`iv�\ n Tg`Þacd°acP�T�lcTtT n hIvmd/xyTgq'ac\ed-f´\jl�\jf-a�vmd n ^�qtT n \]fI(e�J�6*�`/f n ¾Á^Ivma�PRTgv
`if�`b_joP tT n \jfA(e�g�+*�`if n ( ��;+*1«>}yf�`���v�lcaÀlcamT9hÎÉRacP�\jl�SkTta�PRd n qtdiSrh�^RacTglÀ`/f�\]fR\eac\j`/_3`/h�hIvmdJsR\]Sk`/am\jdif²�-o
^Ilm\]fR�²`rh�vmd/xyTgqtam\jdif�dif-amdkacPRTW³�vcop_ed��®l�^���l�h�`iq'T .Q/10 ¡R2S465@7�« Zp`i` n (¨�9�+*�lcP�d ¦ lÀacP�`/a�acPR\]l�lmd/ªBqg`b_j_eT nvcTglcac`ivmacT n {�`/fIq	 td-lyª ­ `b_jTgv�¹-\jf�SUTgacPRd n \]l�\jfElcdiSkTWlmT9f�lcT�T9�p^R\e��`/_eT9fiaÀacd®`k��_edRq�¹iª1{�`/f�qT td-l SkTta�PRd n «
}yf6`®lmT9q'd-f n lcamTgh3É�a�PRTkSkd n \e�IT n {�`/fIq	 td-l�SkTta�PRd n lcac`/vcacl ¦ \ea�PÞacP�Tkl�`/SkT�\]fR\jam\]`b_>`/h�h�vcdJsR\jSr`/am\jdif`if n ^�lcTglÀ`/_jlcd . / 0 ¡32�4 5 7 \jf�acPRT�\eacTgv�`bac\ed-f�lt« � d-vmT�h�vmT9q'\]lmTg_eoiÉia�PRTWq'_]`/l�lm\]qt`/_I{�`/f�qT tdil h�vcdpqtT n ^IvmT;\jl
Skd n \e�IT n lmdUacP�`/a a�PRT�qg^�v�vmT9fiaw{�`/fIq	 td-l��iTgq'acdivw\jl divcacPRdi�/d-f�`b_�acd . / 0 ¡32�4 5 7 `/f n \jaÀ`/h�h�Tg`ivcl lc^p·rª
qt\eT9f-a�amdrdivcacPRdi�/d-f�`b_j\� gT!\ja!`b�-`b\]f�lca a�PRTW_j`ilma��iTgqtamdiv�\]f . / 0 ¡R2S4 5 7'«�}yfU(¨�9�RÉI�B*1ÉI`rlc\jSk\j_j`iv�`/h�hIvmd-`/q�P
\]l�`ih�hR_j\eT n amd°a�PRT�¬ d-fJxm^R�i`/amT ­ v�` n \jTgf-a�SkTgacPRd n «°z n diSr`b\]f n TgqtdiSrh�dilc\eac\ed-f½SkTgacPRd n _jTg` n lWamd
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`�l�Sk`/_e_4\]f-amT9vy¾Á`iq'Trh�vmd-�R_jTgS ¦ PR\]q�P6\]l"lmdi_e�iT n �io ¬ ­ «�O�PRTklcdbª�qt`/_e_jT n ³�vmop_jd���qtdiv�vmT9q'ac\ed-f°SkTtacP�d n`/_jlcd"vmT9q'oRq'_jTgl�acP�T �*vclca>³�vmop_jd���lc^��Ilch�`iq'T .Q/10 ¡R2S465@7>�ioUq'diSrh�^�am\]fR�W`/f�\]fR\jam\]`b_I`ih�h�vcdJsR\jSr`bac\ed-f�`/f n
�-oÞ¾¿d-vcqt\jf���d-vma�PRd/�idif�`/_e\ja�o°`b�-`b\]f�lca .�/10 ¡32�465+7'« &�^Ra�PRTgvcT/É�acPRT®qg^�v�vmT9fia n \]vcTgq'ac\ed-f½\jlWd-vma�PRd/�idif�`bª
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l�q�PRT9SUT!d��/Tgvw`�l��-^I`/vcT��ivc\ n Ép��Tgqt`i^�lcT�acPR\]l�Sk`/acvc\¨s²\]l��iTgvcoUd/¾¿amTgf�^�lmT n «�(Id-v�acP�T�vc\e�-P-ayª�P�`/f n lc\ n T:M�É
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>½TÀ\jSrhR_jTgSkTgf-acT n ���/T n \¨§©TgvcTgf-a��/T9vclc\ed-f�l3d/¾I}yfR\jaä¬ ­ `if n z;^R�p¬ ­ \jf�div n Tgv�amd"lma�^ n o�fp^�SkTgvc\]qt`b_
lcac`i�R\j_e\ja�o/«�O�PRTto½`/vcT n Tgl�qtvc\j��T n \]f¯O�`i�R_jT�� ¦ PR\jq�P½\]f�q'_]^ n T9l�`/_jlcdÞq'_]`/l�lm\]qt`/_ ¬ ­ ¾¿d-v�q'd-Srh�`/vc\jlcdif3«
,�f�lcac`/��_eT  % � ���²`if n1 �T5�vmTt¾¿Tgv�lWamd acPRT�lcacv�`b\j�iP-am¾¿div ¦ `iv n \jSrhR_jTgSkTgf-a�`bam\jdif¯¾¿div�qtdiSrh�^Rac\jfR� acPRT\]fR\jam\]`b_�vcTglc\ n ^I`b_ �T5Þ`/f n acPRTE\]fR\eac\j`/_ n Tgl�q'T9fia n \]vmT9q'ac\ed-f?4=5E`/l ¦ vm\jamacTgfµ\jf¸`b_j�/d-vm\jacP�S �R« ��fµacPRT
qtdif-acv�`/vco/É�lcac`i�R_eT  �% � ����`/f n  �T5�vcT'¾¿T9vcl�amdWa�PRTÀ\jSrhR_jTgSkT9fia�`bac\ed-fU�i\e�iTgf�\jfr`b_j�/d-vm\jacPIS VI«>Zp\jSk\j_j`ivm_jo/É
�*vclca  � �  �'F � �  � 45�W`/f n Skd n \¨�IT n  ���  �'F � �  � 45�WvcT'¾¿Tgv vmT9lch�Tgqtam\j�/Tg_eokamdUacPRT�\jSrhR_jTgSkT9fia�`bac\ed-f
d/¾�\jamTgv�`bac\e�iT qtdiv�vmT9q'am\jdifH\]f¥`/_e�idivc\ea�P�Srl�� `/f n VI« (>\jfI`b_j_eoiÉ!amdiac`/_  � �  �$F � �  � 4��µSkTg`/fIl�`if
\]SrhR_jTgSkTgf-ac`/am\jdif�^�lc\jfR�®f�d/aÀdifR_jo � / ��^�a!`b_]lmdr`b_j_ÎacP�TW�/Tgqtamd-vcl � @W`il�^�lcT n \jfU( �+*3¾¿d-vÀT's�`/SrhR_jT/«
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(>\j�i^�vcT"� &4��Tgl�^R_jaclÀ¾¿d-vÀT's�`/SrhR_jT��R«

O�`/�R_jTr��&>|�Tgl�qtvc\jhRac\ed-f�db¾�Tts�`/SrhR_jTglÀamT9lmacT n

Tts�`/SrhR_jT ~ Sr`ba�vm\es�z �/T9q'acdiv�q �iTgqtamdivÀ� S
� ;b�i� , 0 ; � � ��� �E� � � � � � > 2�; � � � � ��> 7 v�`/f n d-S �E� �E���'M Vi�
� ;b�i�/� |1#ìv�`/f n d-S % v�`/f n d-S ¤�£ M F��"2 ��� � ��£ � � �*� � ;b�
� ;b�i�/� |1#ìv�`/f n d-S % v�`/f n d-S v�`/f n diS ;b�
V �/�i� {�`/hR_]`/qt\j`if v�`/f n d-S v�`/f n diS �/�
; ;b�i�/� |1#ìv�`/f n d-S % v�`/f n d-S ¤�£ M F��"2 ��� � � £ � � �*� � ��`ivm\]`/�R_jT

z!_e_©�I�-^�vcTgl�hR_ediawa�PRTWfRdiv�Srlwd/¾�acPRT"vcTglc\ n ^I`b_]lw�iTgv�lc^�lwacPRT"fp^�S���Tgv�d/¾�\eacTgv�`bac\ed-f�lO# ¦ PR\]q�P®\]l PRT9vmTT9�p^�`b_Îacdka�PRT�fp^�S���TgvÀd/¾>Sr`/acvc\¨spªB�/Tgqtamd-v h�vcd n ^�qtacl % «
>½TW��v�lma�lcac^ n o�a�PRT�fp^�SkTgvc\jqg`b_3lcac`i�R\e_j\ja�o�db¾4a�PRTW\jf�\eac\j`/_��/T9q'acdiv�l�q'diSrh�^�ac`bac\ed-fÎ« (>\j�i^�vcT²��q'd-S�ª

hI`/vcTgl�acPRT�q'd-f-�/Tgvc�/T9f�q'Twdb¾�}yf�\ea�¬ ­ ª��À`/f n }yfR\jaä¬ ­ ¾¿div�T's�`/SrhR_jT��/«'!;TgvcTÀacPRTÀ�i`/\jf n ^RTÀamd"acP�T�\]fR\jam\]`b_
�-^RTgl�l�\]l��iTgvco�PR\j�iPÞ��Tgqg`/^�lcTU¤"`/f n MW`/vcTW�/Tgvco�qt_ed-lmTi«�z!l!qg`/fÞ��TUlcTtT9f�¾Ávmd-S (>\j�i^�vcT²�/É�acPRT9vmT�\]l!`
lc_j\e�-Pia n \e§*T9vmT9f�q'T�\]f®acP�T�\]fR\jam\]`b_j\jl�`bac\ed-f®��Tta ¦ TtTgf�}yfR\jaä¬ ­ `if n }yf�\ea�¬ ­ ª��iÉ ¦ PR\jq�P�\jfIqtvcTg`/lcTgl �IT9qt`i^�lmT
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← Cg

← AugCg ← InitCg

(>\j�i^�vcT�� &4��Tgl�^R_jaclÀ¾¿d-vÀT's�`/SrhR_jTW��«

O�`/��_eT���&>|�\¨§©TgvcTgf-a�}yfR\jaä¬ ­ `/f n z;^R�p¬ ­ �/T9vclc\ed-f�l
�iTgv�lm\jdif \]fR\eac\j`/_�vcTglc\ n ^I`b_ \eacTgv�`bam\j�/TWqtdiv�vmT9q'am\jdif
¬ ­ � �$� f�difRT

}yfR\jaä¬ ­ ªä� ^�fIlma�`/�R_jT  �% ���$��`/f n' �65 f�difRT
}yfR\jaä¬ ­ lcac`i�R_jT  �% � ����`/f n  �65 f�difRT
z;^R�p¬ ­ ªä� lcac`i�R_jT  % � ����`/f n  �65 ��v�lma  � �  � F � �  � 45�
z;^R�p¬ ­ lcac`i�R_jT  �% � ����`/f n  �65 Skd n \e�IT n  ���  �-F � �  � 4��

z!^R�R¬ ­ ª1acd/ac`/_ lcac`i�R_jT  �% � ����`/f n  �65 acd/ac`/_  ���  �� F � �  � 4��

d/¾�f-^ISUT9vm\]qt`/_3\]f�lma�`/�R\j_j\ea�oE\]fE}yfR\ea�¬ ­ ª��iÉ*`il�T's�h�TgqtamT n ¾Ávmd-S lcTgqtam\jdifEVI«�!;Tgf�qtT�}yfR\jaä¬ ­ ¦ \j_e_>�ITUacPRTvcT'¾¿T9vmT9f�q'T;¾¿div�¾Á^Ivma�PRTgv�qtdiSrh�`ivm\]lmd-f�lg«
>½T!a�PRTgf®lcac^ n oracPRT�f-^ISUT9vm\]qt`/_�lcac`i�R\e_j\ja�oUd/¾3acPRT;\eacTgv�`bam\j�/T�qtdiv�vmT9q'ac\ed-fÎ«�}yf®`/_e_*di^Iv4T's�h�Tgvc\jSkTgf-a�ltÉ

¦ T n d�fRd/a;di��lcTgvc�/TW`/f-o n \e§*T9vmT9f�q'Tk�ITga ¦ TgTgfÞz!^��p¬ ­ ªä�/É z!^R�R¬ ­ `if n z!^��p¬ ­ ª�`b_j_ì«�O�PRT9vmTt¾¿divcT ¦ Tqtdif�qt_j^ n T;a�P�`ba�acP�T�a�P�vcTtT"lcq�PRT9SkTgl�`/vcT;�p^R\jamTWvmd-��^�lcaw\]f�Sr`ifio²qg`/lcTgl�`/f n ¦ T"¹bTgTgh�z;^R�p¬ ­ `/l�di^�v�*f�`b_3`/_e�idivc\ea�P�S�«
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A=laplacian(900);b and c random;m=80
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(>\j�i^�vcT;V7&4��Tgl�^R_jaclÀ¾¿d-vÀT's�`/SrhR_jT"VI«

~;d ¦ ¦ T®q'd-SkhI`/vcTk}yf�\ea�¬ ­ ¦ \jacPµ¬ ­ «�O�PRT�Sr`b\]f n \¨§©TgvcTgfIq'T®q'd-SkTgl"¾ÁvcdiS acPRT²\]fR\jam\]`b_ q�P�d/\]q'T/«
z;l�_jdifR� `/l ��� $ ����É�a�PRTgvcT�\]l�lcdiSkT���TgfRTt�Ia�\]f¯}yfR\jaä¬ ­ ¦ P�\jq�P´\]l�a�PRTgf¼lc\]SU\j_]`/v�acd°acP�T��R_jdRq�¹/ª¬ ­ #�4 5 2�� 5 % `b_j�/d-vm\jacPIS�É�`ilUhIvmd��iT n \]fµO�PRTgdivcTgS �R«j�/«µZ-d }yfR\ea�¬ ­ \]lkT'·®q'\jTgf-a ¦ P�Tgf¼a�PRTÞlmT9q'd-f nvc\j�iP-ayª�P�`/f n lc\ n T�¤�\]l�qt_ed-lmTrTgf�di^R�-P6acdÞacPRT²�*vclcaWdifRT Mb«�O�PR\]lW\jl�q'_jTg`/vco°\j_e_]^�lcacv�`bacT n dif (>\e�-^�vcT²�
¦ P�\jq�P�q'd-SkhI`/vcTgl�}yfR\jaä¬ ­ ÉIz;^R�p¬ ­ `/f n ¬ ­ ¾¿divÀT's�`iSkh�_eT��R«

(>\j�i^�vcTglk�6`if n V l�PRd ¦ acP�T�qtdif-�/T9vm�iTgf�qtT®qt^�vc�/T9lW¾¿divUT's�`iSkh�_eT9lU� `/f n V�«½O�P�T���TgP�`J�p\jdiv�d/¾
z;^R�p¬ ­ `if n }yfR\jaä¬ ­ `ivmT;lm\]Sk\e_]`/v n ^�vc\jfR��acPRT!��vclcaw\jamT9vc`/am\jdif�lgÉplc`Jok`/��di^Raw¾¿div � � $ ���R«"!!d ¦ Tt�iTgvgÉa�PRT´`/lcopSrhRacd/ac\jq°��TgPI`J�-\jdiv�db¾�}yf�\ea�¬ ­ `/f n ¬ ­ `/vcT6�p^R\eacT½lc\]SU\j_]`/vg« ��f»a�PRT6diacPRT9v�PI`/f n É;acPRT
`ilmoRSrhRacd/am\]q���TgP�`J�p\jdiv�d/¾wz!^R�R¬ ­ \jl�S�^Iq�PÞ�ITgamamT9vtÉÎ`il�T's�h�TgqtamT n ¾Ávmd-S�¬ d-vmdi_e_]`/vco��I«e�i«9>»PRTgf6acPRT
vc\j�iP-ayª�P�`/f n lc\ n Tglw¤�`/f n M�`ivmT�f�d/a�q'_jdilcT/É-z!^R�R¬ ­ hIvmd��p\ n Tgl4`ifU\]Srh�vcTgl�lm\j�/T�`iqtq'Tg_eT9vc`/am\jdifUq'diSrh�`ivmT n
acdr}yfR\ea�¬ ­ `if n ¬ ­ «

>½TW��f�`/_e_joElma�^ n o�a�PRT�\]Srh�`/qta�db¾4acP�TW³�vmop_jd���lc^I��lchI`/q'T�lc\� tT $ d-f�acPRT�Tt·®q'\jTgf�qto�db¾�z;^R�p¬ ­ «
¬ _jTg`ivm_jo/É�$$SU^�lma���T�_]`/vc�/TrT9fRdi^R�-P½\jf´d-v n T9v"amd6qg`/hRa�^�vcT²acPRT�l�Sr`b_j_eT9lmaWTg\e�iTgf-��`b_]^RTgl"d/¾�¡ ¦ PR\]q�PSkd-lmac_eo�`b§*T9q'a�acPRT�q'd-f-�/Tgvc�/T9f�q'Twdb¾©¬ ­ ( �bV�Éb�/��*B«�~;Tt�iTgvcacPRTg_eT9lclgÉbSkTgSkdivcoWq'difIlma�vc`/\jf-acl�_j\jSk\ja4acPRTÀlm\� tT
$ &3\]f n TgT n Éba�PRT�\jfR\jam\]`b_p�-^RTgl�l�qtdiSrh�^Ra�`bac\ed-f�vmT9�p^R\jvcTgl�acPRT�lcamd-vc`/�/T4db¾ $ ¾Á^�_e_p�/T9q'acdiv�l�d/¾�_eT9fR�/a�PR�¯«�}B¾
lcTgqtdif n `/vco�lmacdiv�`b�iT�\]lw^IlmT n Éia�PRT��-`b\]fr\jfr\jamT9vc`/am\jdif�l�SU^�lcaw��`b_]`/fIq'T�acP�T!d��/T9vcP�Tg` nkn ^RT!amd�} � �U«/z�_]lmd
a�PRT!¬ u-,»q'd-lma>\]f�qtvcTg`ilmT9l ¦ \ea�P $ ¾¿d-v>acPRTÀ\]fR\jam\]`b_��-^RTgl�l>q'diSrh�^�ac`bac\ed-fÎ« � divcTtd��iTgvgÉga�PRT�lm\� tT"$ F �Wd/¾
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← Cg

(>\j�i^�vcT�; &4��Tgl�^R_jaclÀ¾¿d-vÀT's�`/SrhR_jT3;R«

a�PRT�lcd/_]^Ram\jdif�lchI`/q'T�� / L �US�^�lca�lcac`Jo�l�Sr`b_j_eT9vÀacP�`if��¼«��;acPRT9v ¦ \]lcT/ÉR_jdil�lÀdb¾>divcacPRdi�/difI`b_j\ea�ordRqtqg^�vcllc\]f�q'T 0 & / 2 4=5 2 4$��2�������2H4��@7U\jlrfRd½_jdifR�iTgvk` ��`ilm\]lr`/f n acPRTESkTta�PRd n ¾Á`/\e_]lt« (�\j�i^IvmTN;°l�PRd ¦ lkacPRT\]f���^�Tgf�qtT�db¾ $ ¾¿d-v�T's�`/SrhR_jTR;R«Àz!l!T's�h�Tgq'acT n É�acPRTUf-^IS���Tgv�d/¾�\jamT9vc`/am\jdif�l n TgqgvmT9`/lcTgl�lc\e�-fR\¨�*qt`/f-ac_eo
¦ P�Tgf�$ \]f�qtvcTg`ilmT9lt« &À^�a4acPRT�d-hRam\]Sr`b_Iq�PRdi\jqtTÀdb¾ $ op\eTg_ n \]fR�W`WSk\jf�\jSr`b_©¬ u-,»am\]SkT�\jlwlmac\e_j_I`/fkd-hIT9f
�p^RT9lmac\ed-fÎ«
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O�P�\jl�h�`/h�Tgv�l�q'difIlm\ n Tgv�l3a�PRTÀh�vmd-�R_jTgSNdb¾�lcd/_j�p\jf��!¡�¢�£ ¤>d-f�q'T�`/fRdiacPRT9v�lcoRlmacTgS ¡,*²£NM�PI`/l�`b_]vmT9` n o
��TtT9f¼lcd/_j�/T n É ¦ P�TgvcT�¡ \]lUlcoRSrSUTgacvc\jq�hId-lm\jam\j�/T n T'��f�\eacT/« O�P�TE¬ dif�xm^R�i`/amT ­ v�` n \jTgf-a�`ih�hR_j\eT n amd
¡ *½£ Mk�iTgfRT9vc`/amTglW`�³�vcop_ed��°l�^���l�h�`/qtT � /R0 ¡32�4T5@7 ¦ PR\]q�P½\jl�^IlmT n \]f´acP�T®lmT9q'dif n lcoRlmacTgS�«�O�PRTSkTgacPRd n }yf�\ea�¬ ­ q'd-SkhI^RamT9lU`if¯\jf�\eac\j`/_ �-^RTgl�l�¢�5/ÉwvcTglc\ n ^�`b_ �T5Þ`/f n `/f¯\]fR\jam\]`b_ n Tgl�q'T9f-a n \]vmT9q'ac\ed-f
4�5²^�lm\]fR�Þ`Elma�`/�R_jTk¾¿div�S�^R_]`bac\ed-f°d/¾ acP�Tr¡�ª1d-vma�PRd/�idif�`/_�hIvmd/xyTgq'ac\ed-f�l  `if nO % dif-amdEvmT9lch�Tgqtam\j�/Tg_eo
.�/10 ¡32�465+7�" # `/f n .Q/ 0 ¡R2S465�7�"À«¸O�PRT�SkTgacPRd n z!^R�R¬ ­ fRdiakd-fR_jo¼lma�`/vcacl ¦ \ea�Pµ¢�5Þ`/f n 4=5E��^Ra`/_jlcd�Skd n \e�ITgl;acPRT n T9lcqtTgf-a n \]vcTgq'ac\ed-f�4��  �U^�lm\]fR��`�q�PRT9`/hÞ`/f n lcac`/��_eT�¾¿div�S�^R_]`bac\ed-fÎ«;O�PR\]l�h�`/h�Tgv
l�PRd ¦ l²a�P�`ba n ^�vc\jf��¼acPRT°��vclca $ ���´\jamT9vc`/am\jdif�lgÉÀ}yfR\jaä¬ ­ \]l�T9�-^�\e��`b_jTgf-a®acdµ`¼�R_jdRq�¹iªy¬ ­ SkTtacP�d n
lcac`ivmacT n ¦ \jacP6acPRT²�Jª��R_jdpq�¹ 0 4 5 2�� 5 7�«�}�a;`/_jlcd�l�PRd ¦ l�a�P�`ba"q'd-f-�/Tgvc�/T9f�q'TWd/¾wz!^R�R¬ ­ \jl;�/d��iTgv�fRT n �-o
a�PRTrq'dif n \eac\ed-f°fp^�S���Tgv;db¾  �% ¡  É©lcd�a�P�`ba"z!^��p¬ ­ qtdif-�/T9vm�iTgl�`ilmoRSrhRamdiam\]qt`/_e_jo�¾Á`ilmacTgv;acP�`if½¬ ­ «
~�^�SkTgvc\jqg`b_ÎTtsRh�Tgvc\]SUT9f-acl n T9SUd-f�lcacv�`bamT"a�PRTWT'·®q'\jTgfIq'o®d/¾�a�PRT�SkTtacP�d n «�}yf�hI`/vcam\]qt^R_]`/vgÉ ¦ T n \ n fRd/ad-��lcTgvc�/T"vmTg_eTg�J`if-a _jdil�lÀdb¾>divcacPRdi�/d-f�`b_j\ea�ok¾¿d-vÀdi^�v�lcac`i�R_eT"��`/vc\]`/f-at«

O�PRd-^R�iP�acPR\]lÀSkTtacP�d n \]l n Tgl�qtvc\j��T n PRTgvcT�¾¿d-v d-fR_joka ¦ drlmoRlcamTgSrlgÉp\eaÀqt`if���T�T9`/lc\e_jorT'sRamT9f n T n amdSkd-vmTiÉp�-o²\]f-�/d/_j�p\jf��k`/_e_Îh�vcTt�p\jdi^�l ³�vmop_jd��²lc^��Ilch�`iq'T9l \]f�acPRTWqt^IvcvcTgf-aÀlmoRlcamTgS�« !!d ¦ Tt�iTgvgÉia�PRTWSr`b\]fn vc` ¦ ��`iq�¹Þdb¾�a�PR\jlU`/h�hIvmd-`/q�P½\jl�acPRT�vc`ihR\ n _eo½\jfIqtvcTg`/lc\]fR�ÞSUT9Skdivco½vcTg�p^R\]vmT9SkTgf-at«�&�^RaUlcTgqtdif n `ivmolcamd-vc`/�/T;\jl�P�TgvcT�h�dil�lm\]�R_jT�¾¿divÀ_]`/vc�/T"lmoRlcamTgSrl���Tgqg`/^�lcT"\ea ¦ di^R_ n �IT�^�lcT n dif�_eo®\]f�acPRTW\]fR\jam\]`b_j\jl�`bac\ed-fhI`/vcaÎdb¾Rz!^R�R¬ ­ «T>½Tw`/vcT�hR_]`/f�fR\]fR�À¾Á^�vcacP�Tgv3Tts�hIT9vm\]SkTgf-aclÎd-f�_j`ivm�iT>`if n vcTg`b_j\]lmac\jq>l�q'\jTgf-am\e��q�h�vcdi��_eT9Skl
\]f�div n Tgv�acdrSkT9`/l�^�vmTWh�Tgvm¾¿div�Sr`/f�qtTglg«
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