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/1032,46587:9<;>=@?BA,CEDF03?GCE06HJILK8MN9<?<03O�P:?<DRQS03MTH�DU4�V
PXWZY<MND&[,\S0@I	]BD&[<[�W^5_P1`

a&b�ced6f8g$hjikcmlnfpoqcershjf8ced6fut$vwijxno8yzr6b6o{cjxn|Jb}vNl~x�cF��|wy-ced6f��_|�ijc���|��6r3l�vTh�vTh&cjx~g$o{x�v�l	b6fpr6hj|�b���ced6f
iefp��x~l�xnb6f�vTh<r6b"x�c����-vwi,x�b�cehj|3�6rso�fp���Z�-dEr6i��Jced6f�vTo{cjx~�TvNcjxn|�b1�-�-vwi<�6f{g$b6fp�*vwiGv�l�xnb6f�vwhZ�	f{xn�Jd�cefp�8ier6�
|wy$xnb6�6r3ceip�3�m�������Z�3vwb6��ced6f-|�r3ce�6r"cL �vTi¡ced6f^ijx�����|Txn��|wy$cedsf-vTo{cjx~�TvNcjxn|�b_¢��¤£¡¥F�3¦e�G§E|J��f��Tvwh&x�vTb�cei
|�bXced3x�i�d$vq�Jf�|3opopr6hjhjfp�:t6r3c�ced6f¨l�xnb6f�vTh&�©�	f{x���d�cef��"�Rier6���F|Ty��©x�b6�sr3cei�vwo{cjx��Tv�cjxn|Jb:d$vwiLtªfpfpb�op|����_|�b«ce|
ced6fp�¬vNl~lU�­akb�ced3xni,l�fpo{cer6hjfT��cF�	|�v�l�cefphjb$v�cjx~�Jf^yUvT��x~l�xnfpiZ|wy�b6|3�sfLvwhjf�x�b�cehj|3�6rso�fp���®d3x�o¯d��3v�c,g$hjijc�vT�6�ªf�vTh
�3xnieijxn��x�l�vwhq��tsr3c°�Ld3xno±d²�8vp�1t�f�ied6|��Lb1ce|«t�f�fpieiefpb�cjx�v�l~l��1fp³Er3x��Tv�lnf�b�c��_�-d6f{xnh��ª|Jieikx�t3lnf�o�|�b6b6fpo{cjxn|Jb
�^x�cedXt3xn|Tln|J�wxno�v�l@b6fpr6hj|Jbsi-xniLv�l�i´|_|�r3cjl~x�bsf��@�

µ�i,vLikcef���ce|®x�b�cehj|3�6rsoqxnb6��v�l�cefphjb$v�cjx~�Jf�cF�3��fpi�|wy�vwh&cjx�g}oqx�v�lsbsf�rshj|Jb��Tb6|Tcef<cedsf�yz|Tl~ln|��-xnb6�®yzf�vNcer6hjfpi
|wySced6f�iefp��x�l~x�bsf�vwh<b6|3�6fT�,�^d6f®x�b6�sr3cj�Z|�r3ce�6r3cGyzr6b6o{cjx�|�bu|wy@ced6f�r6b3x~c	x�i��sfqg}b6fp�8x�b_cR�	|�ijc±vw�Jfpi��,¶�x�hjijc��
ced6fphjf�xniZvwbmvwo{cjx��Tv�cjxn|Jb¨�Ld3xno±d�x�i,v	yzrsb6o{cjx�|�bm|wy3ced6f�xnb6�6r"cei�·6¸$vwb6��ie|J��f<xnb�cef�hjb}vNl6b6|3�sf��$vThevw��f{cef�hji¡¹kº
¥&»�hjfpfp¼�½¿¾�f{c±v3ÀÁ¦eÂNced$vNcSxni��w���>�6¥©·s¸&Ã¯¹&º�¦e�,¶6|�h�vNl~lEb6|3�6f,cR�3�ªfpi��3xnieopr6ieiefp��ie|GyUvTh@cedsf<x�b�cefphjb$v�l"�$vwhevw�_f{cefphji
vwhjf�Äjr6ijc¡ced6f��	f{xn�Jd�cei<vTb6��ced6f�cedshjf�i´d6|Tln���6Å�¹&ºNÆ��ÇÅ�ÈGÉ�Ã´Ê3ÆJ�,�^d6f	iefpop|�b6��ijc±vw��f�o�|�b6ijxnijcei¡|Tyª�_|3�"x�y��Exnb6�
ced6f�vwoqcjx~�Tv�cjx�|�b�tJ��ie|��_f^b6|�b3�Ul~x�bsf�vwh&x~cR��ce|��6hj|3�6r6opfGced6f	g$b}vNl$|�r3ce�6r"cL NÂ�ced$v�cZxni<¢���Ë$¥F�3¦e�	§E|�yUvwh�Ë$¥&¦
d$vwi®t�fpfpbÌf{x~ced6fph�v�ikcef��«yzr6b6o{cjxn|JbX|�hLv�ijxn�J��|wx��@���^d3x�i®�$vwh&cL�^x�l~l�tªf�hjf{c±vNxnb6fp�X�Íx~c®x�i^ced6f�vwo{cjx��Tv�cjx�|�b
�®d3x�o¯d*�^x�l~l�tªf���|3�3x�g}f���x�b«�Ld}vNc^yz|Tl~l�|��Li��
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Ú	ÛjÚ Ü�Ý6Þ´ß�àâá�ã	ä�å�æ°ç$è­éêä(è�ä(ã�é�Þ´è�Ý²ç$ãëà	è¡ß�è�é@ì<ç$èÇç$í¨èBì�áSç$ÞkîÍì<ç$Þ´ã	ß
§Ers�6��|�ief��	f8hjfpijceh&xnoqc�|Jr6hji´fql~�Jfpi°ce|:t3xnb$vwh&�1x�bs�6r3cei��®d3xno±d1c±vw¼Tf�ced6f��Tv�lnr6fpimï«|Jh�ðT�*ñÍ|Jbsijx��sf�h°bs|��
ced6f¨o�|����6r3cefph-��fp��|Jh&�«o�|�����|�b6fpb�cLieds|��Lb«t�f{ln|����
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§Jr6o±d���fp��|Jh&xnfpi�vThjf�r6i´r$vNl~l~��hjf{yzfphjhjfp�1ce|Ìvwi��Lvwb6�6|��(µ�opopfpiei��:fp�_|�h&xnf�i�|�h��-µ��:i����²�-d6f
xnb6�6r3cei�yz|Jhj� vwb����������! " 	�Ld3xno±d�x�i��sf�op|3�6fp�:ce|�l�|3o�v�cefm|�b6f�|Ty<ced6f���fp�_|�h&�1opfql~lni��Ld6|�ief�o�|�b�cefpbJceip�
f{x~ced6fph�vuï�|�hLvXðT�ªvwhjf�ced6fpb:hjf�vT�X|Jr"c��GaRy,ced6fphjfmvwhjf$#�x�bs�6r3cei®ced6fphjf��^x�l~l�tªf%�'&8�ª|Ji´ijx�t"l�f�vw�6�6hjfpieiefpi
ijxnb6opf-f�vwo±d�ln|3o�v�cjxn|Jb�x�b�ced6f®vT�s�6hjfpiei<��vq�mtªf-f{x�cedsf�h�v�ï�|�h<v�ð��¡�^d6fphjf	�^x�l~l$ced6fphjf{yz|�hjf-tªf(��&¨��fp��|Jh&�
opf{l�lni,�Ld6|�ief��Tv�lnr6fpi��wxnb_op|�hjhjfpie��|�b6�6fpb6opf��^x�ced�ced6f{xnh�vT�6�shjf�i´iefpi��w�8vp�mtªf	�6hevp�®b�r6��x�b8v�c±vwt3lnf	ijxn�mx~l�vTh
ce|�ced6f°|�b6fpi	r6iefp�u�shjfq�Exn|Jrsijl��8ce|��ª|Jh&cehevq�8ced6f�yzr6b6o{cjxn|Jb$v�l~x�cF�u|Ty����Uxnb6�6r"c	�()+*®i��,µ-,��Uxnb6�6r"c	f/.}vw���3l�f
xniLi´d6|��Lb«t�f{ln|����
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0�fu�8vp��ced3xnb6¼²|Ty	cedsfÌvw�6�6hjfpieiefpimvwi�ln|3o�vNcjxnb6�Xced6f8��fph&cjx�opfpi�|Jh1 �2�34�! �vNc�ced6f*op|�hjb6fphji�|wy-ced6f
#w�R�3xn��f�bsijx�|�b$v�l�d��s�ªfphjopr6t�fT�JÄjr6ijc°vTi^�	f��3xn�Xyz|Jh^ced6f��()+*®i��G�-d"x�i®xniLcedsf��6hjf{yzfphjhjfp�:�-vp�Ì|wy��Exnfq�^x�bs�
ced3xnb6��i�vwi	x~c�v�l~l�|��®i-v��Jfp|���fqceh&xno°xnb�cef�hj�shjfqc±v�cjxn|JbX|Ty¡�Jfpb6fphev�l�xni±v�cjx�|�b��	¥©b6f�."c®l�fpo{cer6hjfN¦e�
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(0 1 0)
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G®|��	f{��f�hq�$ced6f�¼Tf{�Ì�3xIH@f�hjfpb6opf�b6|��Çxni®ced$vNc®�	fmvwhjfJ#LK�3Shjfpijceh&xno{cefp�Ìce|_ced6|Ji´f�yzr6b6o{cjxn|JbsiL�®d3xno±d

vwhjf�l~xnb6f�vTh&l~��i´f��}vThevwt3lnf�Â�f�vTo¯dM�-µ�� l�|3o�v�cjx�|�bXx�i�vwt3lnf�ce|*tªf�ief{c�ce|«f{x�ced6fph®�Tv�l�r6f�xnb6�6fp�ªf�bs�6fpbJcjl~�1|Ty
ced6fX|wced6fphji�� �^d3x�i8f�."cehev:yzr6bsoqcjxn|�b$vNl~x~cR� �8vp� �shj|��JfXr6ief{yzr3l^x�b ie|wl��Exnb6��opfph&c±vNxnb��6hj|�t3lnf���i8vwb6���GvTi
�3xnieopr6iei´f��:l�v�cef�hq�¡v�c°l�f�vwijc�vuierst6ief{c�|Ty<x~c��8vp�1t�f�xnbJ��|Tl~�Jfp� x�b�t"x�|wl�|��wx�o�v�l�b6fpr6hev�lÍ�6hj|3opfpieijxnb6�6���-d6f
NPORQ�SUTWVYX�Z\[]SU^'_"`U_ba"c%SUTd^'_�ef`Ug/Z4a/XP`hcigj[]SUT\^'_/[AX�Z?gb^�klSUT(Z\_�_�VmX�k%SU^$VmQ'XnQ�SUT�Vm_bZoSUp�g�`Rk'XPq/XP`U_br�[AX�^/V]_�sCp�_b[dr't�VYX�Z

[dX�[A_/Z�SUX�Tvu/T\_b[dX+_"s8e+Q
SUpYQwQ'g/kAVm_�x�X+g/p�p�X�T4T\X�k]T4X�ZoSUg�`h`hcwZ4g"VYQ'X�ZyVYQ'g/^Ag"`h`U_�eRSU^'aWgbp�p�X�T\TzVm_{g/Z4x
ShVYZ4g/Z�c�`U_�p�g"V4SU_/^'T|g�VRg/^bc
V\SU[AX�}
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yzr6h&cedsf�h�vw�3�TvwbJc±vw��f<x�i��J|Ty}o�|�r6hjiefT�wcedsfLvwt3x�l~x~cR��ce|�x����3lnfp�_fpb�c�|Jrsh�b6fpr6hj|�b6i,f�vwijx~l��¨x�b�hjf�vT�"x�l~�_vp�Tv�x~l�vwt3lnf
�3xn�wx�c±v�l�d$vwhj�3�-vThjf°ikx�b6opf%�^µ��:i-vwhjf�v�o�|�����|Jb6�"l�vwopf�op|�����|�b6fpb�c-xnb�v�l�lSop|�bJ��fpbJcjxn|�b$vNl�op|����6r3cefphji��

a&b*|�hj�6fph<ce|�vTopop|J����|3�$v�cef	ced6f��^µ��X�Uln|3|J¼Er6��c±vwt3lnfLxnb�ce|�cedsf°�Jfpb6fphev�l$cF�	|mijc±vw��f��"vTo{cjx~�TvNcjxn|�b3�
|�r3ce�6r3c8ieo¯d6fp��f*�6fpieoph&xnt�fp��vTtª|���f���x�c�xni�r6ief{yzr3l�ce|1ced3xnb6¼�|Ty®ced6f«ijce|Jhevw��fuopfql~lni�vwi�o�|�b�c±vNxnb3xnb6�1ced6f
�ª|Tl�vwh&x�iefp�«t3x�b}vTh&�u�Tv�lnr6fpi�~mð�¥©i´f�f°bs|Tcefpi-|�b�GL|��3g$f{ln�*ijce|�hevw�Jf��6hjfpieoph&xn�3cjx�|�b�¦e�

y

a
-1.0 1.0

1.0

�­÷6ùNõ B özú�ö�@ > ùuüFû$ùu÷�ý«þ8ÿ
�^d6f�|���fphev�cjx�|�b*|wyZv$�^µ�� vTi®vTbXvTh&cjx~g$o{x�vNl�b6|3�sf�b6|�� �6hj|3opfpf��siLvwi	yz|wl�ln|��Li!�<µÇt3xnb$vwh&�ux�bs�6r3c

��f�o{ce|�h,x�i�vw�6�3l~x�fp��ce|°ced6fn�^µ���vTbs��x�i<r6iefp�8vwiZcedsf-��fp�_|�h&�8vT�6�shjf�i´i�Â�ced6f�¥©�ª|Tl�vTh&xniefp��¦­t3xnb$vTh&���Tv�l�r6f
vw�6�6hjfpieiefp��xniÍhjf�vw�8|Jr"cZyzhj|��BcedsfLijx~cef	ln|3o�vNcefp�8vwb6��ced3x�i<xni,ced6fpb*½ op|�b��Jfph&cefp��ÀEt$vwo±¼�ce|°x~cei�r6b6�ª|Tl�vwh&x�iefp�
yz|�hj� r6ijxnb6��v�ijcefp�1yzr6b6o{cjxn|Jb@�j0êx~ced3xnb�ced6f�yz|�hj�8vNl~x�i´� �wx���fpb�vTtª|���f���ced6f�xnb�cef�hjb}vNl��$vwhevT��f{cefphji�vThjf
b6|��âced6fÌd��3�ªf�hjopr6tªfXijx�cef��TvNlnr6fpi*¥©��f���|�h&� op|�b�cef�b�ceiq¦e�Gvwb6��ced6fÌvwo{cjx��Tv�cjx�|�b xnimcedsf*�ª|Tl�vTh&xniefp��ijx�cef
�Tv�l�rsf�vw�6�6hjfpieiefp��� �-d6f«ijx~cef�v�c�vw�6�6hjfpieil���-x~l�l®t�f«�6fpijx���b$v�cefp���|��i´|:ced$vNcu��� �6¥P�|�}Ã´·s¸©¦e� �-d6f
yzr6bsoqcjxn|�b*Ë$¥F�3¦�xni	ced6fpb�Äjr6ijc®ijcefp�*yzr6bsoqcjxn|�b��

�^µ��:i-g}�Jr6hjf¨ijcehj|Jbs�Tl~�uxnbÌcedsf�0êae§Eµ��w���8vTo¯d3xnb6f��®d3x�o¯d*�-vwi®�6f{�Jf{l�|��ªf��1v�c���hjrsb6f{lG¥©µ®l�fp¼��
i±vwb6�6fph�vwb6�*§�ce|�b6d$vw�X�$ð������"¦e�¡�^d6fA0�a¯§Jµ��w�¤r6iefpi,ced6fp� x�buv��Jfph&�8ie��fpo{x~g$oLvwhjo±d3x~cefpo{cer6hjf°vTb6�8�8vp�
tªf-ceds|Jr6��d�cÍ|wySvTi�v°d$vwhj�3�-vwhjf-xn���3lnf���fpb�c±vNcjxn|�b8|Tyªced6f�#T�Ucers�3l�fGcefpo±d6b3xn³Er6f®�6f{�Jf{l�|��ªf��8t��$�<lnf��sie|3f(�
��hj|��Lb3xnb6� ¥´ð������E¦e�wG®|��	f{�Jfphq�@|�r6h°vNxn�Ñdsf�hjf¨x�i�ce|�ied6|���d6|��Çced6f�t$vwijxno�b6|3�sf�ijcehjr6o{cer6hjf��6fpieoph&xnt�fp�
vwt�|��Jf®��vq��tªf®f/."cefpb6�6fp�*vwb6�8r6i´f���xnbuop|�bJ��fpbJcjxn|�b$vNlªb6f{cR�	|�hj¼8vThjo¯d3x~cef�o{cer6hjfpi-vwb6��cehev�x�bsf���r6ijxnb6��ced6f
�	f{l~l	¼"bs|��Lb vNln��|Jh&x~ced6��i���0�f8ied$v�l�l�hjf{yzfph�ce|1b6|3�6fpi�t$vTi´f��²|Jb ced6f��^µ��X�Uln|3|J¼Er6�1c±vwt3lnfu��|3�6f{l	vTi
�!�z� 2 � #LK����! 	xnb1|�hj�6fph�ce|*fp���6d$vwijx�i´f�ced6f���f�|���f{ceh&x�o��Ex�f{�B�®d3xno±d1ced3xnb6¼Ei�|wyZcedsf�� vwi°�6f{g$b6fp��t���v
�ª|J�sr3l�v�cjxn|Jb«|Ty��Tv�lnr6fpi�v�c	ced6f°��fph&cjx�opfpi�|Ty�cedsf$#T�Fo�rst�fT�

Ú	Ûv� � é@Þjç$Þ´ß�à¬ç$í�è ì�áSç$Þjî<ì<ç$Þeã	ß Þeß á=�eã	Ý6èC���qãÍé�ä
�^d6fm¼wf{�Ìced$v�c°fpb$vTt"l�fp�:r6i�ce|u�6f{��fqln|��:cehevNxnb3xnb6�*v�l���|Jh&x~ced6��i®yz|Jh�iefp��x~l�xnb6f�vTh®b6|3�6fpi®�-vwiLcedsf_vwt3x~l�x~cR�
ce|8�8vw¼Tf�f�.s�3l~x�o{x~c-ced6f°yz|�hj�ë|wy�ced6f�vwo{cjx��Tv�cjxn|Jb

�6¥©È�¸kÃ´·6¸U¦Z� &�
¸���� ÈÍ¸z·6¸ ¥´ðw¦

�^d$v�c_xni��Zx�c8xni8v�½ �	fql~l~�Rtªf�d}vp�Jfp��À�yzr6b6o{cjx�|�b�|wyLced6fX�	f{xn�Jd�cei8vTbs� ced6f*xnb6�6r"cei��Ld3xno±d��8vp� t�f
�8vwb3x��sr3l�v�cefp� vwopop|Jhj�3xnb6��ce|�b6|�hj�8vNl°�8vNcedsf��8v�cjx�o�v�l��6hj|3opfp�6r6hjfpi�� 0�f1op|Jr3ln��ced6fpb>f{�Tv�l�r$v�cef1ced6f
��hevT�"x�fpb�cei��wyz|�h�f�.}vT���3lnfT�w|Ty�vwb�fphjhj|�h��^x�ced�hjfpie��fpo{c�ce|�ced6fÍ�	fqxn��dJcei¢¡e�¡µ	c�cedsf��_|���fpbJc¡ced6f-vwo{cjx��Tv�cjx�|�b
yz|�h�opr6t3xno�bs|3�6fpi<x�iSÄjr6ikc-v°ln|3|J¼Er6�8c±vwt3lnf-�¡ced6fphjf®x�i	bs|�f�.s�6hjfpieijxn|Jb8op|�hjhjf�i´��|�b6�3xnb6��ce|�ced6f�h&xn�Jd�c	d$vwb6�
ijxn�6f°|wyÍ¥´ðw¦e�Zµ�i-v�ikcef���ce|��-vwhj�6i-ierso±d*v�o{l�|�iefp�uf�.s�6hjfpieijxn|Jb@�3op|�b6ijxn�6fph-v£���Uxnb6�6r"c-opr6t3xno°b6|3�6fT�,�-dsf�hjf
¤4¥ `hVYQ'_/t'a/QAe¦X�k�SUk'^�§ VCgbpPVmt'g�`h`hcnk'_WVYQ�SUTRSU^nVmQ'X¢`UX�pPVYt'Z\X�TL¨©_/^�`hcnr�`Ugbt�T�SUx�Sh`hShVDc�g/Z4a/t'[AX�^/VmTze¦X�Z4X?a"ShqbX�^�¨LVYQ�SUT©SUTRVYQ'X

Z\_bt�VmX+sI_bZRg]ZoSUab_/Z4_/t'T¦k'X�ZoShq�g�V\SU_b^w_"s«ª©¬1gb^'kwVmQ'X�k'XP`hVmg�Z4t�`UX
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vwhjf-yz|�r6h<ijx~cef®�TvNlnr6fpiLÅ��L®P®�Ã/�L®:�±Ã/�R�\®�Ã/�R�P�±ÆJ�svwb6��aÍbs|��êo{l�v�xn�Bced$v�c�ced6f^yz|Tl~ln|��-xnb6��xni	vwb8f/.s�6hjfpieikx�|�b�yz|Jh
ced6f�vTo{cjx~�TvNcjxn|Jb

�_�¯�L®P®�¥´ðd° ·©�´¦e¥´ð(°�·|±q¦R²³�L®:�e¥´ðw°�·©�¯¦F·z±´²f�R�\®e·¦�±¥´ð(°²·z±�¦R²f�R�P�&·¦�&·z± ¥m�"¦
�^d6f8hjf�vTi´|Jb1yz|�h°ced3xni�x�i°ced}vNc�yz|Jh�vwb���x�bs�6r3c�¥Fvw�6�6hjfpieiq¦e��|Jb3l~��|�b6f�|Ty	cedsf8�6hj|3�6r6o{c�cefphj��i�xnb

ced6f«xnb6�6r3c8�Tvwh&x�vwt3lnfpimxni8b6|�b3�R¾pfphj|6� �-dEr6i�cedsfÌf�.s�6hjfpieijxn|Jb ½¿�3xno±¼Ei8|Jr"c�À,ced6fXhjf{l�f{�TvwbJcuikx�cef��TvNlnr6fX|Jh
vwo{cjx��Tv�cjx�|�b���ñÍ|Jbsijx��sf�h,yz|�h<f/.}vw���3l�f®ced6f^xnb6�6r3c�yUvwo{ce|Jhji<xnb�ced6f�iefpop|Jb6��cefphj�Ñ¥´ð´°X·©�e¦F·|±��,�^d3x�iÍx�i�¾pfphj|
r6b"l�fpiei�·©�^��ï3Ã´·z±��Bð��}ced}vNc�xniL�	f�d$vp��f�ced6f�x�bs�6r3cm¥Fïs��ðN¦e�@vTbs�Ìcedsf�b:x~c®x�i<Äjr6ijc�fp³Er$vNl­ce|1ð��	akb:ced3xni
o�vwiefT�@t��1ijx���x~l�vwh°vThj��r6��fpb�cei���v�l~l�ced6f�|Tcedsf�h®xnb6�6r3c��shj|3�6r6o{cei�x�b�ced6fm|wced6fph�cefphj��i�vThjf�¾pf�hj|6��§E|u�	f
op|��_�sr3cef����µ�L®:�Z�Ld3xno±d«x�i^�Ld}vNc	xni®hjf�³Er3xnhjfp���

�^d6f:f�.6�shjf�i´ijx�|�b xnb>¥m�"¦��8vp� t�fX�8vT�sf���|�hjfÌik�s����f{ceh&x�o�v�lLxnb ced6fXxnb6�6r3cei8x~y��	fÌrsiefXced6f{x�h
�ª|Tl�vwh&x�iefp�«yz|Jhj�*�Í��|8d3xn��d3l�xn��dJc^ced3xniL�	f¨�3l�vwopf�vu½¿t$vThqÀ}|��Jfph-cedsf��Tv�l�r6fpi®ie|�ced$v�cLced6f¨x�bs�6r3cei�vThjf�bs|��
�6fpb6|wcefp�Ìt�� ¥!¶·¦�qÃ�¶·z±{¦e�<�-dsf�hjf{l�v�cjx�|�bXt�f{cF�	f�fpb«ced6f°cF�	|�yz|Jhj��iGx�i
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�^d6f��$vNcjcefphjb�|wy<ijx���b6i®xnb1ced6f�t6hevTo¯¼Tf{cei�xni°oqlnf�vTh&l~�:�6f{cef�hj��xnb6fp��t��:ced6fm�}vNcjcefphjb�|wyLðpi°vTbs��ïTi
xnbuced6f�vw�6�6hjfpiei��1|wySced6f°ijx~cef°vTi´ie|3o{x�v�cefp�m�^x�ced�ced6fpief�cefphj��i��,�-dEr6ip�3x~y�ced6f°vw�6�6hjfpiei]�:xni��®h&x�cjcefpb*|�r3c
xnb*cefphj��i®|Ty�x~cei®��|wl�vwh&xniefp�*op|J���ª|Jbsf�b�cei®vTi$¶�C��¶�©±p�sced6fpb*ced6f¨�Jfpb6fphev�l�cefphj� x�b1¥\­s¦Zx�i®�Tx~�Jfpb«tJ�
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�^d6f�ik�s��t�|wl´» ¥©��hjfpfp¼*r6�6�ªfphLo�vwiefm½¿�3xUÀÁ¦^��f�vTb6i°½¿�6hj|3�6r6o{c�À@vwb6�:vNl~l�cefphj��i�rsb6�6fph-x~c°vThjf���r3l~�
cjxn�3l~x�fp�Xce|J��f{ced6fphq�

Ú	ÛY¼ ½8é@ì�Þeß�Þeß¨àâá�æ�¾�ÞeáÇß¨ã��¨è�Ý¦¿À�eãGÝ6Ýêã]�XÞeß��{ã�é@ä ì<ç}Þeã	ßÑì�ß�� Þjç$Ý Ýsã]�eæ°ç$Þ´ã	ß
ñÍr6t3xno	b6|3�6fpi���f{c�cehev�x�bsf���t��mo¯d$vTbs�Txnb6�®ced6f{x�h¡ijx~cef��TvNlnr6fpi��¢)Sf{c�½�²�À��6fpb6|wcef-vwb�xnb6ophjfp��f�b�c,|J�ªfphevNcjxn|Jb��
o¯d$vTbs�Jf�cedsf-ijx~cef��Tv�l�r6fGce|�ð��JvTb6�u½ �¯À�v��6fpophjfp��f�b�c<|J�ªfphevNcjxn|�b��So±d}vTb6��f�ced6f^ijx~cef��TvNlnr6fGce|��±ðT�<§Er6�6�ª|Ji´f
v:iefp³Er6fpb6opf8|wy	cehevNxnb3xnb6�1ijcefp�6i�|3o�opr6hji¨yz|Jh�vXijx�cef�|Ty	cedsf8yz|Jhj�Á²¯²·°Â²¯²¯²Â²¯²¯²j°��­ced}vNc�x�ilÃ
xnb6ophjfp�_fpb�cei<vTb6�j�-�sf�ophjfp��fpbJceip�,�-d6f<g}b$vNlE�Tv�l�rsf�|Ty3ced6fGijx�cef<xni��wx���fpb�t���ced6f<l�vTikc�cehevNxnb3xnb6��|J�ªfphevNcjxn|�b��
xnb�ced3xni	o�vTief^v°�±ðT�¢G®|��	f{�Jfphq�Jx�c<xni�oqlnf�vTh,ced$v�c<cehevNxnb3xnb6��xni,ceh&�Ex�b6�6�s|Jb8vp��fphevT��fT��ce|�xnb6ophjfp��f�b�c�ced6f®ijx~cefTÂ
�	f�vwhjf°ln|Jikx�b6��xnb3yz|�hj��v�cjxn|Jb��Z�-d6f¨ie|Tlnr3cjxn|Jb��	vTi^b6|Tcefp�XvTi^l�|�b6�8vw�J|�vTi¨ð���º���t��Ä�Zl�fp�6ie|3f��Å�<l~x�iei´|Jb
¥m�<lnfp�6ie|3f*vwb6�Æ�<l�xnieie|�b��^ð���º��E¦®�®x�i�ce|�vNl~ln|�� cedsf*ijx~cef8ce|:c±vw¼Tfu|�b ��|�hjf8ced$vwb�cF�	|:�Tv�l�r6fpi����-dEr6ip�
�	f�v�l~l�|��Çijx~cefpi	ce|�c±vw¼Tf°�Tv�lnr6fpi-xnb*cedsf�hevwb6�Jfm¥Ç°��|ÈLÃ�°��|ÈÉ²�ð�Ã!Ê!Ê!ÊpÃ�°�ð�Ã¯ï3Ã�ð�Ã!Ê!Ê!Ê��|Èf° ðTÃ/�|È-¦e�AË®|����
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vw�6�3l~�Ex�b6��cedsf�i±vw�_f®cehev�x�b"x�b6�8i´f�³Er6fpb6opf�ce|uv�ijx~cef��-x~cedÌ�|È � ð�ï3�sijc±vwh&cjx�b6���^x�cedM�|�m�¤ï��	f¨�Jf{c	ced6f
yz|wl�ln|��^x�b6���Tv�l�rsf�iGyz|JhGced6f�ijx~cef�vwi	x~c-xni-cehev�x�bsf��¦�®ðT�U�3�nðT�Í�s�Í,s�Î­6�U�3�Uº3�Ï�"�Íºs���-dsf°|Jr3ce�sr3c-yzr6bsoqcjxn|�bÌb6fpfp�6iGce|
hjf/Ð$fpo{c-ced3xnidÐ$f�.3xnt3x~l�x~cF��vwb6�*�	f¨b6|�� ��vw¼Tf¨r6ief°|wyZv�ijxn�J��|wx��uhev�ced6fph	ced}vTb«ced6f�d$vwhj�3�©l�xn��x�cefphq�
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Û-yZop|JrshjiefT�3ce|��	|�hj¼8�^x�cedXced6fpief�bs|3�6fpi-�8vNcedsf��8v�cjx�o�v�l�l~�ux~c-xniLbsf�opfpiei±vwh&�8ce|uvwieier6��f�ced$v�c-ced6f

ijx~cefpi�vThjf�op|Jb�cjxnbEr6|Jrsi��3Äjrsijc�vTi®ced6f��	f{xn�Jd�cei��	fphjf�yz|Jh�iefp��x�l~xnb6f�vTh�b6|3�6fpi��lÛLb3l��Xced6fpb��6|3fpi®x~c���vw¼Tf
iefpb6i´f�ce|�c±vT¼wf°�Jhevw�3xnf�b�cei��}f{ceoT�,�^x�cedXhjfpie�ªf�o{c	ce|�cedsf�ijx~cef��TvNlnr6fpi��,a&b:vTb��uxn���3l�fp��fpb�c±vNcjxn|Jb:d6|��	fq��fphq�
�	f^�	|Jr"l��uv�l�ln|�� |�b3l~�_�3xnieophjf{cefLikx�cefG�TvNlnr6fpi	vTi<�6fpieoph&xnt�fp�uvwt�|��JfT�Eie|�ced$vNc<�	f®�8vp�mc±vw¼Tf�vw�3�TvTb�c±vw�Jf^|Ty
�^µ�� cefpo±d6b6|wln|J�w�J�?*®ijx�bs�_ikx�cef°�Tv�lnr6fpi	ced$v�cL�8vp�*|�b3l~�uc±vw¼Tf�|�bÌv�ief{cL|wy��3xnieophjf{cef°�Tv�l�r6fpiGx�b�cehj|3�6r6opfpi
b6|wxnief�x�b�ce|�lnf�vThjb3xnb6��ijxnb6opf°ced6f�f�.}vwoqcjl~�*op|��_�sr3cefp�Ìijx~cef°o±d}vTb6��fpi-o�vwb6b6|wc-t�f°�8vw�6fT�

Ú	Û4Ü � ãÍé�Ý�Þeß�àßÞ�Þjç$í ì�ß�ì��´ã	à	æ�èÇÞeß�å�æ°ç$Ý
ñZl�f�vwh&l��:�	f�o�vwb�À c°ijx����3l~��vT�s�3l��1b6|�b3�Ft3x�b}vTh&�:bEr6��tªfphji°ce|uced6f�xnb6�6r3cei¨|Ty�vuopr6t3xno�b6|3�6fTÂ�ced6fphjf_d}vTi
ce|1tªf*v:t3xnb$vwh&� vw�6�6hjfpiei�xnb�|Jhj�6fph�ce|:l�|3o�v�cef8|Jbsf8|Ty^ced6f*ijx~cefpi�|�b�cedsf*opr6tªf����-dsf8�-vp��|�r3c�xni�ce|
op|��_��r6b3xno�vNcef8vwb$vNln|��Jr6f��TvNlnr6fpi�t��1ijce|3o±d$vwijcjxno�t3x~c�ijcehjf�vw�_im¥©hjfpo�v�l�l,ijce|3o±d$vwijcjxnomi´f���x~l�xnb6f�vwh�bs|3�6fpiq¦e�
�^d6f*hjfpier3l~c�x�i�ced$v�cmcedsfà¶·6¸^�Jf{c�hjfqxnb�cefphj�6hjf{cef�� vwi8½ �ª|Tl�vwh&x�iefp���6hj|�t$vTt"x�l~x�cjxnfpi�À	¥©ijxn���3l~� �6hj|�t$vwt3x�l~x~cjx�fpi
hjfpieo�v�l�fp��ce|�cedsfLxnb�cefph&�TvNl?á �¯ð��$ðbâz¦e�<¶sr3l�l@�6f{c±v�x�lni��8vp�_tªf®yz|Jrsb6��x�bÌ¥&»Lr6hjb6f{�J�Sð�������vsÂE»Lr6hjb6f{�J�Sð������wt�¦e�

ã ä�Ó
åJæ ç�è=éâÓfê�Ö�×1Ø�Ù

ñÍ|Jb6ikx��6fph®vi,�xnb6�6r3c®iefp��x�l~x�bsf�vwh-rsb3x�c���aRcei°vwo{cjx��Tv�cjx�|�buxni
����È(�j·¦�+²�È]±±·|±´²�È]ë¯·zë ¥P�J¦

�^d3xniÍi´r6�6�ª|Jiefpi­ced$vNc�f�vwo±d�x�b6�sr3c�o�|�b�ceh&x�tsr3cefpiZce|�ced6fLvwo{cjx��Tv�cjx�|�b�x�bs�6fp��fpb6�6fpb�cjl~�_|wy$ced6f^|Tcedsf�hjip�
�^d$vNc�xni���ced6fmop|�b�ceh&x�t6r"cjx�|�b:ce|uced6f8vwo{cjx��Tv�cjx�|�b:yzhj|��ëxnb6�6r3c8ð�i±vp�J�ªxni°vNl~�-vp�3i�v8op|Jbsijc±vTb�c°��r"l�cjxn�3l~x�fph
¥©È(�¯¦^cjx���fpi�·¦�±�u§Ers�6��|�ief�d6|��	f{�Jfphq��ced$v�c°ced6f�op|Jb�ceh&xnt6r3cjxn|Jb yzhj|J��x�bs�6r3cuð��6fp��fpb6�6i�vNlnie|u|�b:x�bs�6r3c
�²vTb6� ced$vNc��GcedsfÌl�vwhj�Jfph�x�bs�6r3cì�3�Íced6fXl�vwhj�Jfph�xni8x�bs�6r3c1ðTÀ i8op|�bJceh&xnt6r3cjxn|�b�� �^d6fÌikx����3lnfpijc8�-vp��|Ty
��|3�6f{l~l�xnb6� ced3xni*xni«ce| xnb6o{lnr6�6f v²cefphj� xnb�ced6f vwo{cjx��Tv�cjx�|�b�l�xn¼Tf�Èw�4±´·©�j·|±*�®d6fphjf�È(�\±³í ïê¥�yz|JhXv
�3xn��x�b"x�ied"x�b6�¨x�b8Ð$r6fpb6opfL|wyªx�b6�sr3c]�°�	f	�	|�r3ln���"|Ty@op|Jr6hji´f��Td$vp�Jf®È(�\±(î�ï"¦e��akb8��fpb6fphevNl6�	f®��x���d�c�d$vp�Jf
cefphj��iLop|�b�c±vNxnb3xnb6�8vNl~l���|�ieijxnt3lnf��$vNxnhji®|Ty�xnb6�6r"cei�vwb6�Ìv�lnie|8v�cefphj�âxnb«ced6f°ced6hjfpf°xnb6�6r3cei^ce|��Jf{ced6fph

� � È(�k·©�+²�ÈW±±·z±¢²�È]ë±·|ë´²
È(�\±e·¦�j·|±´²�È�ð�,N·¦�j·|ë´²�È]±Pëe·z±´·zë´²
È(�\±Pëe·¦�&·z±e·|ë ¥mÃ"¦
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a&b:�Jfpb6fphev�l@yz|Jh�#w�Uxnb6�6r3cei

�_� ï�É:�L� È	É
¹
¸�ð�ñóò ·s¸ ¥m�"¦

�®d6fphjf£ô{É°xni-cedsf1õ´cedXx�b1v�iefph&xnfpi�|wy�xnb6�6f�.Ìief{cei��}f�vTo¯d�|wy��®d3xno±d:op|Jb�c±v�x�b6i®|�b6f�|wy�ced6f���|�ieijxnt3lnf
� & ief{lnf�o{cjxn|Jbsi�|Ty@ced6f®g$hjijc�#�x�b�cefp��f�hjip�,�-d6fphjf°vwhjf-ced6fphjf{yz|�hjf�� & ½ �	f{x���d�cei�ÀExnb8ced3xni�cF�3��f�|wy­bs|3�6fT�,�-d6f
�6hjfpiefpb6opf�|Ty,ced6f8½ ikx����8vsÀ@vwb6��½¿�3xUÀ@ij�3��tª|wl�i®ce|��Jf{ced6fph�d6fphjfm�wx~�Jfpi°h&x�i´f�ce|8cedsf�cefphj�ö �2�÷�ø���ùIúL2­rsb3x�ceip�
¥mû?��û��J|wl-ð��$vT��f$�����Ç��­s¦e��Ë®|�����vNl~ced6|�r6��d:ced6f�cef�hj��i°op|�bJc±v�xnb1�6hj|3�6r6o{cei°|wyÍxnb6�6r"cei���ced6fphjf_vwhjf�b6|
�ª|��	fphji	|wy­f�vwo±d�xnb6�6r3c	��hjf�vNcefph<ced$vwb8|�b6fTÂEced3xni	�wx���fpi�h&x�ief®ce|¨ced6f�b$vT��fjø �«ü 3�2 ü 2D#��¯���Syz|�h,ced6f®cef�hj��i�xnb
ced3xni®¼Jxnb6�:|wy�f�.6�shjf�i´ijx�|�b��?Ë®|3�6fpiG�-x~cedÌ��r3l�cjx~lnb6f�vTh^cefphj�_i�vwhjf�vNlnie|�ie|��_f{cjxn��f�i^o�vNl~l�fp�Mý�2�÷'ý8�!��ùwK������!�
b6|3�sf�ip�Eijxnb6opf-cedsfqxnh�vTo{cjx~�TvNcjxn|�b8�6fp��fpb6�6i�|�b�cefphj�_iÍ�Ld6|�ief-��r3l~cjx��3l~xno�v�cjx~�Jf�|Jhj�sf�h,xni��Jhjf�v�cefphZced}vTb8|�b6fT�

ñÍ|J���$vwh&xnie|Jb�|wy�¥m�E¦�vwb6�ê¥mº"¦�ied6|��®i�ced$v�c�ced6f{� vwhjfuier6�ªfph&g$o{x�v�l�l~� ikx���x~l�vwhq��akb yUvwo{c��<vNy�cefph�v
l~x�cjcjlnf��8vTb3xn�6r3l�v�cjx�|�b���ced6f�l�v�cjcefph°f/.s�6hjfpieikx�|�b1�8vp�1t�f�o�vTijc�xnb�f�.}vTo{cjl~�Ìced6f�i±vw��f�yz|�hj� vTi�ced6f�g$hjikc��
�^d"rsi��}opr6t3xno�b6|3�6fpi-�8vp�«t�f�ced6|�r6��d�cL|wyZvTi®v�¼Jxnb6�X|Ty¡ijx����8vN�F�3xSb6|3�6fm¥&»�rshjb6f{�E��ð������wt�¦e�

þ ÿ(Ó�Ö���Ö$åuÓNÔwç�� ê1Ø�Ð���ÖJê�Ù çlê�× Ù,Ó�åJæ ç�è���Ó�Ð ê Ó��GÙ

�^d6f�ijcefphjfp|wcR�3�3xno�vNl,ij�3b$vT�sief�ied6|��Lb:t�f{ln|�� x�i®ced6f�xnb6ie�3xnhevNcjxn|�bÌyz|�h-��|�ijc�b6fpr6hevNl¡b6f{c¨��|3�6f{l~l�xnb6�uvwb6�
�-vwi°xnbJcehj|3�sr6opf�� x�b l�fpo{cer6hjf:ðT�_aRc�op|�b6ijxnijcei�|wy-vTb fqlnfpo{cehj|T�Fo±d6fp��x�o�v�lÍop|�b6b6fpo{cjx�|�b�tªf{cR�	fpfpb vwb v�.s|Jb
vwb6�:vm�sf�bs�6h&x�cef��Gdsf�bso�f�x~c-xni�vTb²�
	�K�ùv���!#�����2�3o2 � ij�3b$vw�6ief

dendrite
�

axon

� ÷ � û 7 õ >FØ õ�ùNö�@�ö 9 Ù�
 Ø ÷«Ú�Ù >��
G®|��	f{��f�h�cedsf�hjf«xniuv1l�vThj��fu�Tvwh&x�f{cF��|Ty°ij�3b$vw�3cjxno*cF�3��fpiuvwb6��op|Jb6bsf�o{cjxn|Jb���hj|�r6�3xnb6� ¥&§EfpfXyz|Jh

f�.}vT���3lnfT���°vp�3d6|�HÇo¯d�� Ã�yz|JhXv hjf{�"xnf{�¨¦e� Û®y�ie�ªf�o{x�vNl�xn����|�h&c±vTbso�f²d6fphjf�vwhjf1ced6f��shjfq�Fij�3b$vw�3cjx�o
xnb6d3xnt3x~ce|Jh&��ij�3b$vw�6iefpi�|wy$ced6f^iefph&x�v�l6�Tvwh&x�f{cF�_vwb6��o{l�r6ikcef�hji,|wy��6fpb6ief{l~�m�$vwo±¼wfp��v�.s|T�S�6fpb6�sh&x�cjxno-ij�3b$vw�6iefpi

dendrite

axon1 axon2

� Ú�ù > Ù�
 Ø ÷«Ú=@�ö 9 ö Ø �­ö < ö�@�ö�û Ø��
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G®fphjf	cedsf	f���o�vwo{�m|wy6ced6fLv�.s|T�F�6fpb6�6h&x~cjx�o^ij�3b$vw�6ief�tªfqcF�	fpfpb�v�.s|Jb«ð-vwb6��cedsf-�6fpb6�6h&x~cef^x�i,��|3�6r3�
l�vNcefp��¥�xnb6d3xnt3x~cefp��¦,t��8ced6f�vwo{cjx��Ex~cR�8xnbuv�.6|�bJ�°�Ex�v°ced6f°v�.s|T�&v�.s|�b3x�o^ij�3b$vw�6ief®t�f{cF�	f�fpb8cedsf-cF�	|_v�.s|Jbsi��
�^d3x�i®��x���d�c-ced6fphjf{yz|�hjf�t�f°��|3�6f{l~l�fp�Xt��Ìv�³"r}vT�6hev�cjxno°cefphj�âl�xn¼Tf¨È(�\±±·©�R·z±

dendrite
�

axon�

axon�
axon�

axon�

� Ù�
 Ø ÷«Ú�Ù >�9�B�; Ù/@ > ù �
G®fphjf®ced6f�f/H�fpo{c	|TyScedsfLxnb6�3x~�Ex��sr$vNlSij�3b$vw�6iefpi<�^x�l~l�i´r6hjf{l��8b6|wc	t�f®xnb6�6fp�ªf�bs�6fpbJc®vTb6�_�	f�i´d6|Jr"l��

ln|3|J¼�ce|8��|3�6f{l@ced3xni-�^x�ced:v���r3l~cjx~l�xnb6f�vTh^cefphj�âxnb�v�l�l@ced6f�x�b6�sr3cei��

� é��	Ð ê Ó'êMå Ù,Ó�åJæ ç�è���Ó�Ð ê Ó��GÙ������1Ø æ Ð����GÓ�è­Ô�Ð1Ò Ø ê�Ö�×1Ø

ñÍ|Jb6ikx��6fph�v1opr6t3xnoÌbs|3�6fu�^x�ced #T�©x�bs�6r3cei�� �-d6fphjf:vThjf �'&1ijx~cefpi���¶s|Jh���� Ã:ced3xni8�Tx~�Jfpi$����º:ijx~cefpi��
¶s|Jh��ê� ,���ced3xnim�wx~�Jfpi%� ëv±�� ð�ï! �ijx~cef�ip�:ñ<lnf�vwh&l~��ced6fphjf�x�i�vTb²f�.6�"l�|�ijxn|Jb²|Ty�ced6f�b"rs��tªf�h�|Ty^ijx�cefpi
vwi #��Jhj|��Li��Ld3xno±d xni8b6|wc8|Jb3l~��x����6hevwo{cjx�o�v�l-yzhj|�� vwb x����3lnfp��f�b�c±v�cjx�|�b��ª|Txnb�c�|wy��Ex�f{���Gt6r"c«v�lnie|
iersie��fpo{c�yzhj|J� v:ced6fp|�hjfqcjxno�vNlG�"xnf{�L�ª|Txnb�c
�X�6|1�	fXhjf�vNl~l~� b6fpfp� ce|��8vT¼wfÌrsief*|wy¨v�l~l	ced6f«yzr6b6o{cjx�|�b$v�l
�ª|Ji´ijx�t"x�l~x�cjxnfpi_vq�TvNx~l�vwt3lnf8xnb ierso±d�b6|3�6fpi�"Ñ¥©hjfp��fp��tªf�h��6hj|�t3lnfp� ied6fpf{ci�3��vwb6��d6|��¬ced6f*bEr6��t�fph�|Ty
yzr6bsoqcjxn|�b6i-xnb6ophjf�vTi´f�i^vTiGced6f�bEr6��tªfphL|wy�xnb6�6r3cei{¦e�

ÛLb6f��-vp��|wy$|���fphjo�|���x�bs��ced3x�i¡xniZ�6f{��fqln|���fp��x�b�ced6f$# �«ü 3o2Dù �!�z� � � #|2�3J|�h´��ñW*ê¥&»�r6hjb6f{�J�ªð�������vsÂ
»�rshjb6f{�E�­ð������wt�¦,�®d6fphjf°ief{�JfphevNl�i´��v�l~l­opr6tªfpi-iers�âced6f{x�h^|Jr"ce�6r3cei^ce|�yz|Jhj�¬ced6f�vTo{cjx~�TvNcjxn|Jb@�

Σ

sigmoid

Individual
cubes

� ÿ&%(' �



���������
	�����
������ Ã

�^d3xniLv�l�ie|�d$vwi-v�t"x�|wl�|��wx�o�v�l�vwb$vNln|��Jr6f^xnb*hjf{l�v�cjxn|Jb8ce|�ced6f°ik�sb}vT�3cjxno�o{l�r6ikcef�hji^�6fpieoph&x�tªfp�Ìvwt�|��JfT�
�^d6f8ie�8vNl~l<o�rst�fpi�vwhjf�ier6�6�ª|Ji´f��:ce|Xop|Jhjhjfpie�ª|�b6�1ce|«ced6fpief8o{l�r6ikcef�hji��Ld3xno±d ced6fpb�ier6�(ced6f{xnh�op|Jb�ceh&x~�
t6r"cjx�|�b6i®l�xnb6f�vwh&l��J�W�1vNced6fp�8v�cjx�o�v�l�l~�J�sx�bXcefphj��iL|wy�ced6f�ijxn�J�8v��R�3x@yz|�hj�X�s�	f�vThjf�l�xn��x�cjxnb6�8ced6f¨|Jhj�6fph®|Ty
cefphj��i�ced$v�cmvwhjf�r6iefp���«§E|*yz|�h°f�.}vT���3lnfT�­x�y�ced6f8opr6tªfpi�v�l�l<d$vp��f°Äjr6ijc�­«x�b6�sr3cei��­ced6fphjf8o�vTb |Jb3l~�1t�f
cefphj��iLop|�b�c±vNxnb3xnb6�}�}v�c-ced6f¨�_|�ijc��s�6hj|3�6rsoqcei®|wy�­�x�b6�sr3cei��

) *+�1Ø �<Ø,�]æ Ó'ê1Ö���Ö$åuÓNÔwç��-*êÖ/.ÑØ,� Ö10 ÿ ç�Ò Ø��324242

a®d$vp�Jf�r6iefp�Xced6f¨cef�hj� ½¿o�rst3x�o�b6|3�6fTÀ}ce|��6fpb6|Tcef�|Jbsf�xnbÌ�®d3xno±d:ced6f�vTo{cjx~�TvNcjxn|�bÌxni®yz|Jrsb6�:tJ�Xln|3|J¼�xnb6�
r6�_ced6f®�TvNlnr6f°vNc<ced6f�op|�hjb6fphÍ|wy�v�d��3��fphjopr6tªfT�,a<�6|�ced3xni�ce|��Tx~�Jf°vwb�x����3lnfp�_fpb�c±v�cjx�|�b3�Uyzhjfpf®�Ex�f{�®��|wx�b�c
v�l�ceds|Jr6��d��"vTi,�	f®d$vp�Jf®iefpfpb���cedsf�bs|3�6fpiGvwhjf-fp³Er3x~�TvNlnfpb�c	ce|�v%�^µ��ëln|3|�¼"rs�m�^x�ced�ief{�JfphevNl}t3x�cei�ikce|Jhjfp�
v�c_f�vwo±d ��fp�_|�h&��l�|3o�v�cjx�|�b�� ��fpo�vwr6iefu|wy�µ®lnfp¼"i¯vTb6�sf�hqÀ i�fp�_�sd$vTikx�i�|Jb�ced6fXd$vwhj�3�-vwhjf��Íd6fXvTb6� d3xni
��hj|Jrs� vwopopf�b�c^ced6f£�^µ��X�Rt$vwiefp�Ìvw�6�6hj|EvTo¯d�vwb6�«c±vNln¼*|wy{�^µ��X�Rb6f{cei��^¶sr6h&ced6fphq�ª�®d6fpbÌc±v�ln¼Jxnb6�*vwtª|Jr3c
ced6f���r3l�cjx~�Tv�l�r6fp��ikx�cef�b6|3�6fpi®�-x~ced�ijxn�J��|wx��}vNl�|�r3ce�6r"c��@ced6f{�:c±v�l�¼X|Ty]û,hj|�t$vTt"x�l~x�ikcjx�ol)S|��Txno£Ë®|3�6fpi®|Jh
û?)+Ë®i��¡µ®lnf�¼Ei±vwb6�6fph�d}vTi,vNlnie|^ceh&x�fp��hjf�opfpb�cjl��¨ce|°f����6d}vTijxnief,ced6f	�"x�ijcjxnb6o{cjxn|Jb�ce|�t�f��8vw�6f��-x~ced�bs|Jhj�8v�l
�	f{xn�Jd�cefp�Ìrsb3x�cei^t��*hjf{yzf�hjh&xnb6��ce|�ced6fp�ÑvwiL½ �	fqxn��dJcjlnfpiei�Àsb6|3�6fpi��´GL|��	fq��fphq�sced6f�ijxn�J�8v��R�3x@fp³Er3x��Tv�lnf�bso�f
ced$v�c-a^d$vp�Jf¨b6|Tcefp�«�	|Jr"l��«l�f�vw�*��f°ce|8op|�r6b�cef�hGced3xniLt��Ìi¯vp�Ex�b6��ced$v�c-cedsfq�:vThjf�yUvwh	yzhj|��â�	f{xn�Jd�cjlnf�i´i65
7w|Jdsb��Zvp�Eln|Jh�d$vwi°d3xni°|��Lb1i´fqc�|wy	vTophj|�b��s��i��®d3x�o¯d1xni°o�fpb�cefphjfp��|Jb�ced$vNc�yz|�h�½ �shj|Jt$vwt3x~l�xnijcjxnoi�^µ���À
|�h-�z�^µ���À��

�^d6fphjfu�-vwimv�l���|�ijc_vXop|�b6iefpb6ier6i�vTtª|�r3ci,«�Jf�vwhji8vT��|*�®d6fpb fq��fph&�J|�b6f*vw�Jhjfpfp��ce|1o�v�l�l�cedsf��
��fpb6fph&x�o�v�l�l~��½¿�3x��wx~c±vNlSb6|3�6fpi�Àsijxnb6opf�ced6f{�*op|�r3l��Xtªf�x����3lnfp�_fpb�cefp�:r6ijxnb6���3x��wx~c±vNlSd$vwhj�3�-vwhjf��Z�-d3xni^�-vTi
�6hjf{cjcF�Ìiefpb6ikx�t3lnf�vwb6�ucedsf�hjf{yz|�hjf�iefpfp��i	ce|�d$vp��f�t�fpfpb:vTt$vwb6�6|�b6fp��5

µÇ��|�hjf�op|J���3lnf{cef°f�.6�ª|�ijx�cjxn|�b*|wy�ced6f�opr6tªf°t$vwiefp� ¥�xn�_�"l�fp��fpbJc±v�cjxn|Jb3�©yzhjfpfw¦GvT�s�6hj|"vwo±d«�8vp�ut�f
yz|�r6b6��xnbX¥&»Lr6hjb6f{�J�ªð���Ã��"¦��Ld3xno±d�xni�vp�TvNx~l�vTt3lnf�xnb8vm¥©�6d��3ijx�o�v�l�l~�$¦���|�hjf-op|��_�}vTo{c,yz|Jhj�Bvwi<v°��fpo±dsb3x�o�v�l
�:fp��|}�
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µ®lnf�¼Ei±vwb6�6fphq��a{�­vwb6��§�ce|�b6d$vw�X���¨�¡¥´ð������"¦e��»�r3xn�6f�ce|*�$v�cjcefphjb�hjfpop|J��b3xnijcjx�|�b:r6ijxnb6�*hevwb6�6|����kvwopo�fpiei
��fp��|Jh&xnfpi��:9¢K�øwú � 3\�!�� ���#��J��2�÷�2�3U� ü 34� � ý�#|2<; � �! ¯�y�y�Í���,=1­"ï3�

�<lnfp�6ie|3fT�d0��-vwb6� �Zl�xnieie|�b��°ñ®��¥´ð���º��E¦e� ak���6hj|���fp�>��fp��|Jh&� �8v�ceh&x�opfpiuyz|�h8ced6f1b3�©cer6�ªfql��}vNcjcefphjb
hjfpop|J��b3x~cjx�|�b*��f{ced6|3���?>A@CBEDF�j��#| q� � 3�2�K�#z �K�#FB ü � � 3o�ÇK�#z2 � 9¢K�ø(ú � 34�!�" ¯�HG�ñ�ð�ð��Î­}ð
­,=J­}ð��s�

�<lnfp�6ie|3fT�W0 �^vwb6�Â�Íhj|��Lb3xnb6�6�^a±��¥´ð������E¦e�-û¡vNcjcefphjb�hjf�op|��Jb"x�cjxn|Jb�vTb6��hjf�vT�3xnb6��t��ê�8vTo¯d3x�bsf�ip�Ça&b
IW��K � �"����2D#y÷� nKKJ�3oý8�,B-�� b3\�!��#ML�K�2D#L3$9¢K�ø(ú � 34�!�N9�K�#OJ/�!�Ç�!# � �q�s�$vw�JfpiA�����/=���,��3�

»�rshjb6f{�E�QPm�¡¥´ð���Ã��"¦e��R=�±����#|2D#y÷12D#É#L��3<S?K��:õ� £KAJj b3o� �«� 3 � �Ç�"��ýJ �ú«�!� �!�z� �! ¯��û,dz� ced6fpijxni��+��fp�3c���G¡l�fpo{�
ceh&xno�vNl:G,b6�wx�bsf�fph&xnb6�6�n��hjr6b6f{l%*®b3x~�Jfphjijx~cR�J��*d.st6h&xn�6��fT���Xxn�6�8.@�n*TPm� µ®�TvNx~l�vTt3lnf�vwiu��fpo±dsb3x�o�v�l
�:fp��|Jhevwb6�6rs� ñ]Ë,U��VU"ð
­�­6�

»�rshjb6f{�E�WP��Z¥´ð�������v"¦e���¡hevNxnb3xnb6�Ìbsfqcei¨|Ty	d$vwhj�3�-vwhjf�hjf�v�l~x�i±vwt3lnfmikx����8vN�F�3xZr6b"x�cei��YX�� � �´� ü X���3ZS{K��"õ� e�
�F�U��Ã��/=�,�ï�,3�

»�rshjb6f{�E�3Pm�3¥´ð������Ttª¦e��0�fqxn��dJcefp��b6|3�6fpiZvwb6��hevT���Fb6f{cei
�¡µ r6b3x~g$fp��vT�6�shj|"vwo±d��[L�K � ��#�� ü KAJ�>"#�3\� üDü 2�÷��!#�3
\$ � b3\�!ø£ e�«�F��ð����/=�ð�Ã�º3�


