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`ba5l|ikr|i*eslm`Ya�q���xT^Yy�i§`Ylúx�y�esl|rzx�n§l*�5��r|c.y5^bikvÕ�

ÔWt�ika�¾Pià^_`bvh`bl3c�»�rzesi§^b~.i*eúluc[y5`Ya�x�ru{Ìnu^1x�e|e�`qº@nkxdlm`Yc�a×x�a�¼�x�e|es»�v�i x'¼5i§�
x�»5^Yl�nu^1x�e|e3²`� i��Y�)¾$i?x�r|i3r|i*xT^_^Y{�c�a5^Y{
l|r|{.`ba�q�l|c'`1¼5ika5lm`_��{=c.a�i[nu^1x�e|e§³§�P¾$i©xdr|i3^Yi§��l3¾P`Yl|t×xda=`Ya�emlzx�a�n§iÕc���l|t�i[emikl?n§c�~�ikrm`Ya�q���r|c.y5^bikvÕ� Ô�i[x�rui?l|r|{.`ba�qÅ
ÆT¡%ó;óGù� 7��	�óo£,÷qø\���7�¦¥a£�ø\ 7��öKù���¬Mø¤£�óÇ���Lö¤È1�7��É�ó/�\ÊGû"øBùzú9���'	�ó
¬�	�ó
��óGù� �óGúP��¯B§/§9Ë�Ë�Ë¦§9�
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= Coverage of Rule AA

= Positive Examples+
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= Members of  Class

####111111

0####11111

####10####

##001#00##

10001000##

00001000##
E

C

########## �`bq.»�r|ij�1y<Ì bhn�Zk\3o�^Gg|Zkj3j3b ~ ^BZV`3bh]%n�ZkjRZ?j,Y�`L^G]Vy%Y�\3bhn"r�["\,]zw"ghY�t0���;_"Y'`�ZVj,l�]km�`3_�Y5���;�2bqji`,] ~ n�a�^Gg|ZVj,j3b ~ Y�\,j;��\,f"ghY�j��%\3Y�[�\3Y�j,Y�n	`3Y�a
ZVjL^Gbh\G^GghY�j��°`3]�^�]VyzY�\'`3_"Y;Y�v�Zktu["ghY�j'��[�]%j3bh`3bhyzY;]%n"gho"��]km�`3_"Y;f�n"l	n"]V�;nu^G]zn�^GY�["`?��j,bqn�rzghY5^Gg|ZVj,j��	\3YB["\3Y�j,Y�n	`3Y�a>Zkj<j3_�Z%a	Y�aP\3Y�r%bq]%n"j��B�

l|c©n§c�~�ikrúl|t�ià��cGe�`Ylm`Y~�i3iKÊ�x�v��5^Yi*eN¾P`Yl|tÌx?esv�xT^_^�emiklNc��jx�nkn§»�rzx�lui�r|»5^Yi*ek�Í �`Yq�»�r|i�� ` ^_^Y»�eml|r§x�l|i*eNc�»�rú~.ikrze�`Yc�a�c���emikl
n§cÓ~.ikrm`Ya�q����Pt�ià^1x�r|q�iàr|i*n§lzx�a�q�^Yi�ruik��r|i*emika5lzeúxT^_^P��cGe|e�`by5^Yi©��Î�`Ya�emlzx�a�n§i*e��I¾�t�ikr|i�»±`1e�lut�i�aG»�v±y%ikr¹cd�$y5`YlzeN»�emi*¼ l|c
ika�n§c\¼5i±i*x�nut?`Ya�emlzxda�n§i��:]
aÏ �`Yq�»�r|i¹����¾Pi�»�emiÐ»VO �T��y5`Ylzek�:��t�iúika5lm`Yr|i�`Ya�emlzxda�n§ihes��x�n§i�`1e�l|t5»�e:¼5i*e|n§rm`Yy%i*¼'yG{?lut�i
r|»5^Yi?²\��������������������Â ��³:c�r�e�`Yv��5^Y{n���������������������ú�Pt�i�x�n§l|»�xÓ^·n§c�a�n§ik��lNl|c3y�i±^Yi*x�r|a�i*¼[`fe�est�cÓ¾�a
yG{�lut�i�emt�x.¼5i*¼3r|ikq�`Yc�a�ek����t�i�w)��½±`fe�q�`Y~�ika?c.a5^b{?xúes»�y�emikl:c��0l|t�i*emi�`Ya�eml§x�a�n§i*e:x�e�²
��cGe�`bls`b~.i�³�iKÊ�xdv��5^Yi*ek���Pt�iúw)��½
`fe�n§c�a�emlurzxT`Ya�i*¼Õl|c�xàr|»5^Yi*e�em{Ga5lzx%Ê?c��/´Ó�1[T��[���·	Ç
Ñk��Ô�iúr|ik��rui*emikaGl�l|t5`1e�n§c�a�emlurzxT`YaGl�yG{©x3nu`Yrznu^Yiú�#c�r:lut�i�Ëkn§c�~�ikrzxdq�izÌ
c��$x3r|»5^Yi��¹��»5^bi*ep¾P`Yl|t�v�c.r|i�� nut�x�rzx�n§luikrzejn§c�~�ikr�v�c�rui¹cd��l|t�iN`ba�eslzx�a�n§i�em��x.n§i��0x�a�¼'x�r|i±r|ik��r|i*emika5l|i*¼Õy5{?^1x�r|q�ikr
¼.`fxdv�ikl|ikrjnu`Yrznu^Yi*ek�Po�eZ �`Yq�»�r|iú�±emt�c�¾jek��r|»5^Yi*e:nkx�a?~Óxdr|{�`Ya'em��i*nu`hº@nu`Ylm{�²�n§c�~�ikrzxdq�ijcd�0`Ya�emlzx�a�n§i±em��x�n§i�³$x�e�¾$i§^_^¶x.eC`Ya
aG»�v±y�ikr�c��@iKÊ�x�v��5^Yi*e
Ò�n§cÓ~.ikr|i*¼��D �»�r|l|t�ikruv�c�r|i���r|»5^Yi*e�nkx�a�c�~�ikrm^1x��±l|cúxT^Yv�c5eml�x�a5{¹¼5ikq�r|iki�`ba?n§c�~�ikrzx�q.i�c��%`ba�eslzx�a�n§i*e
x�a�¼8Ð*c�r:iKÊ�x�v��5^Yi*ek�
]
a=q.ika�ikrzxT^
�Cl|t�i3y5`Ya�x�r|{=nu^fx.e|e�`hº@nkx�lm`Yc�aÉlzx�eG»�cd�jl|t�i?w)�:½'`1e±l|cÝº�a�¼=x ã ª±¤��K�Ies»�y�emikl±c��¹¤"ÖKÖ* 5¥m¤�¡�Ø�r|»5^Yi*e±lut�x�l

Öz���%Ø*¥�l|t�i�iKÊ�x�v��5^Yi*ek����t�i*emi�x�r|i±l|t�ruiki�emik��x�rzxdl|i±c�y�Ími*n§lm`Y~�i*ek��Ñ�cÓ¾Pik~�ikrT��l|t�i�emi*n§c�a�¼ c�y�Ími*n§lm`Y~�i��%`Ya�¼.`b~.`1¼5»�xT^jr|»5^Yi
x�nkn§»�rzx�n§{��·`1e±��r|c�y5^Yikv�x�ls`fn���Ñ:c�¾ú�CiKÊ�x�n§lm^Y{��P¼5c�¾Pi?v�i*x�em»�rui©x�nkn§»�rzx�n§{ÔÓ �C^Yi*x�rm^Y{�x�nkn§»�rzx.n§{�`Ya�n§r|i*x�esi*e�¾P`Yl|t=lut�i
aG»�v±y�ikr±c��:iKÊ�x�v��5^Yi*e�n§c�rur|i*n§lm^Y{�nu^1x�e|e�`hº�i*¼=x�a�¼�¼5i*n§r|i*x�esi*e±¾P`Yl|t�l|t�i�a5»�v¹y%ikr�nu^1x�e|e�`hº�i*¼ `Ya�n§c�r|rui*n§lm^Y{���º�»�l±l|t�i*esi
l�¾Pc�a5»�v±y�ikrze�r|ik��r|i*esikaGl�lm¾Pc�n§c�a�Õ�`1n§lm`Ya�q©c�y�Ími*n§lm`Y~�i*e�l|t�ikv�emi§^Y~�i*e��V.:a�i±r|»5^Yi±v±`Yq�t5ljt�xT~�i�y%c�l|t�xàt5`bq.t�ikr�aG»�v±y�ikr
c��¹n§c�r|r|i*n§l?nu^1x�e|e�`hº@nkx�ls`bc.a�e©x�a�¼Wx t5`bq.t�ikr?aG»�v±y�ikr?cd��`ba�n§c.r|r|i*n§l©nu^1x�e|e�`hº@nkx�ls`bc.a�e?l|t�x�aWx�a�c�l|t�ikr?ru»5^bi�� ÔWt5`1n|tÉ`1e
��r|i§��ikrur|i*¼ÔÓ?]
a?x�¼�¼.`Ylm`Yc�a0��¾Pijcd��l|ikaà¾�xdaGl�r|»5^Yi*eP¾P`Yl|t3q�r|i*x�l|ikr���r|i*¼.`1n§lm`Y~�iú�%c�¾$ikr�0�l|t�x�l�`1ek�5v�c�rui:q�ika�ikrzxT^_`Ylm{�y%i*nkx�»�emi
c��¶lut�i§`br�q.r|i*x�l|ikrjn§c�~�ikr§x�q�i�c��)`Ya�emlzx�a�n§i�em��x�n§i���Ô iúv±`Yq�t5lj��rui§��ikr�^Yi*e|ejx.nkn§»�rzx�l|iNy�»�ljv�c.r|i�q�ika�ikrzxT^Cr|»5^Yi*e�l|c�v�c�rui
x�nkn§»�rzx�l|i���v�c�r|iúem�%i*nu`hº@núru»5^bi*e��:½�c�lut�i�c�y�Ími*n§lm`Y~�iúc��)r|»5^Yihx.nkn§»�rzx�n§{à`fe�`Ylzemi§^_��v±»5^Ylm`Yc�y�Ími*n§lm`Y~�i���]�lP`1e:ls`bi*¼X»��?`Ya©lut�i
`feuem»�i*e:cd�¶q�ika�ikr§xT^_`blm{5�
em��i*nu`hº@nu`Ylm{©~�ikr§em»�e:x�nkn§»�rzx.n§{����Pt�i*emi±x�r|iún§rm`Ylm`1nkxT^0`1e|es»�i*ek��y�»�l�¾$i�y%i§^_`bik~.i¹lut�ik{ x�ruiúemik��x�rzx�y5^Yi
��r|c.v lut�i�`1e|em»�i*e�c��Cr|»5^Yi¹emiklje�`¬Ékià²�n§c�a�nu`1emika�i*e|e�c���n§c�a�n§ik��lj¼5i*e|n§rs`b��ls`bc.a�³jx�a�¼?n§c�~�ikrzx�q�i��
��c¹xT~�c�`1¼3n§c�a�e�`1¼5ikrzx�lm`Yc�a�e�c��0q�ika�ikrzxT^_`Ylm{�~�ikr§em»�ePem��i*nu`hº@nu`Ylm{��@x�a�¼àt�ika�n§i�r|i*¼5»�n§iúx�nkn§»�r§x�n§{�l|c±x¹e�`ba�qd^bi�c.y�Í�i*n§ls`b~.i

l|t�x�lCnkx�a±y�iPv�i*x�em»�rui*¼úy5{úx�e|nkxT^1x�r*��¾Pi$n§c.a�e�`1¼5ikr�c�a5^Y{úru»5^bi*e)cd�@l|t�iPe|x�v�iPc�rz¼5ikr�²
a5»�v±y�ikr)c��U¼5c�a<Ò l¶nkx�rui*e§³z�0o�^_^@em»�nut
r|»5^Yi*e�t�xT~�iúlut�iheux�v�i¹es��i*nu`hº@nu`Yl�{��3½�`Ya�n§i�i*x.n|t'r|»5^Yi�t�x�e�lut�i¹e|x�vàihn§c�~�ikr§x�q�iúcd�C`ba�eslzx�a�n§i�em��x.n§i���l|t�i§`Yrúx�nkn§»�rzx�nu`Yi*e
nkx�a�y%iún§c�v���»�l|i*¼?x.e�e�`Yv��5^Y{?l|t�i�aG»�v±y%ikr$cd�IiKÊ�xdv��5^Yi*e:n§c�~�ikr|i*¼��C�'x%ÊG`Yv±`|É§`Ya�q3l|t�ija5»�v±y�ikr:cd�UiKÊ�x�v��5^Yi*e:n§c�~�ikrui*¼
v�x%Ê5`bvh`¬Éki*eàx�nkn§»�rzx�n§{��Õ]
a�l|ikr|v�eNc��B �`Yq�»�r|i?���)l|t�i?w)�:½Õ`1e��#»�r|l|t�ikr�n§c�a�esl|rzxT`Ya�i*¼ l|c'»�e�`Ya�q nu`Yrznu^Yi*eàc��jx©em�%i*nu`hº@n��
n§c�a�emlzx�a5l�e�`|Éki��C�Pt5`1eCc�y�esikr|~Óx�ls`bc.a���r|c�v���l§e)»�eCl|c�r|i*¼5iKº�a�i�c�»�rDsCika�a�¼.`1x�q�rzxdv,l|ikr|v�eCx�a�¼h»�emi:l|t�i:¼.`1x�v�ikl|ikr�c��@lut�i
nu`br§nu^bi*e�l|c�ruik��r|i*emika5ljx�nkn§»�rzx�n§{��·]
aq �`Yq�»�r|iuÎ��5l|t�i�^1x�ruq�i�r|i*n§lzx�a�qd^biNr|ik��r|i*emika5lze�l|t�iúem��x.n§i�c��·xÓ^ ^�ØVÚÓ¤.ª:«��qØ ã q�`Y~�ikaÕl|cÕ\Ö%ö�	T �¡zóD	�ó
�� <ö¤ÈI �¡����<¬Mø¤¬	ó?	<®ióLö�¢M�� ' �¡%óD®iö�	�ú�×�¬	ö��7�� 7��ª�ó
Ø%ûDøBùzúuø¤�����¢�ó5ø�÷³÷�ó?«zø¤¢/¬V÷�ó
�;ø\	�óD¬	ö��7�� 7��ª�ó�öKùzó
�
�

¸



Positive Examples

Rule B

##01011#0#
A B

Rule C

Rule A

###0100###

##0##11#0#

 ###1011###

 �`bq.»�r|ieÎ1y/Ì oeZVj,j3f"t{bhn"r�\,f"ghY�j5]km<Y�Ù%f�ZVg8j3[�Y�^Gb ~ ^Gbh`�oI��nMf�t�w�Y�\;]km�Ú>� j��B�"�'Y�^�Zknef�j3Y�a	b|ZVtuYB`3Y�\'bhne`,_"Yxj,[�Zz^GYE]Vm<YGv�Zktu["ghY�j'`3]
bqn�a	b|^�ZV`,Y±Z2\3f�gqY%� j5Z%^�^Gf"\GZz^Go�ZkjPÛ�^G]Vy%Y�\�ZkrzY�]Vm<YGv�ZVt{["ghY�j,Ü��
l|t�iúw)�:½N��c.r�^Yi*x�rua5`ba�q%�$�Pt�iúe�`¬Éki�cd�¶x±nu`br§nu^biNr|ik��r|i*emika5lze�l|t�i�a5»�v±y�ikr:c���ØVÚÓ¤.ª:«��qØ ã n§c�~�ikr|i*¼àyG{àl|t�iún§c�r|r|i*es��c�a�¼.`Ya�q
r|»5^Yi��@x�a�¼Xt�ika�n§iN`bl§ejx�nkn§»�r§x�n§{��:�Pt�iúc�~�ikrs^fxd��ePc���nu`br§nu^bi*epr|ik��r|i*emika5l:c�~�ikrm^1x���e�c���n§c�~�ikrzx�q�iúxdv�c�a�q�r|»5^Yi*ek��x�a�¼Xl|tG»�e
n§c�aGl§xT`Ya?l|t�iúiKÊ�x�v��5^Yi*e>Ëkemt�x�r|i*¼�ÌNy5{?lm¾$cNc�r:v�c.r|i�r|»5^Yi*ek�

�;/i� -Ù&C������	�� � ����ä�-��0� &C	����%���=&C����	��
]
l�`fe�`_^_^b»�esl|rzx�lm`Y~�i±l|càlzx	»�iúx�a�c.l|t�ikr:~.`bik¾,cd�¶l|t�i±nu^1x�e|e�`hº@nkx�lm`Yc�a'��r|c.y5^bikv x�l:t�xda�¼���Ô×t�xdl:v�x	»�i*e�l|t�i¹w)��½�~�ikrze�`bc.a
c��:l|t�i esikl¹n§c�~�ikrm`Ya�q©��ruc�y5^Yikv »�a5`�¼.»�i3`1eúlut�i�r|i*esl|rm`1n§lm`Yc�a�c�a�l|t�i?em{5aGlzxMÊ cd��lut�i�n§c�a�n§ik��l�¼5i*e|n§rm`Y��l|c�r§e�²�r|»5^Yi*e§³�l|c
l|t�iúl|ikrua�x�r|{�xT^Y��t�x�y%ikl�´Ó�1[T��[���·5�I�Pt5`1e�e|x�v�i�r|i*esl|rm`1n§lm`Yc�a[xÓ^ ^Yc�¾jeP»�e�l|c�rui*nkx�eml:l|t�iún§c�~�ikrs`ba�q3��r|c�y5^Yikv x�e:x�esi*x�rznut
l|t�r|c�»�q�t©xàe|n|t�ikv3x�em��x�n§i��;Ô i�a�c�l|i�l|t�x�l�c�»�rPr|»5^Yi*ejx�ruiúe|n|t�ikv3x�lzxN`Ya©lut�iúem��x�n§i�c��)`Ya�emlzx�a�n§i*ek�Pº�{ eun|t�ikv�xdlzx��5¾Pi
v�i*x�a�l|t�i�e�`Yv±`_^fxdrm`Yl�{àl|ikv��5^1x�l|i*eP¼5ika�c�lm`Ya�qNtG{5��ikr|�5^1x�a�i*e$`ba3l|t�i�²�»�em»�xT^_^Y{�³)y5`ba�xdr|{�emi*x�r§n|t�es��x�n§i*eCc��Cg�o�e�²�Ñ�c�^_^1x�a�¼��
�*�5¸MÓ����*�����5³§�$�Pt5»�e�r|»5^YiÍ���¹���¨����`ba�x{º�~�i±y5`Ylj��r|c.y5^bikv ¾Pc�»5^1¼'n§c�~�ikrjxT^_^�iKÊ�x�v��5^Yi*e�¾P`Yl|tÝÉkikr|cGi*e��#c�r:lut�iúl|t5`Yrz¼
x�a�¼3�#c�»�r|l|t'x�l|l|rs`by�»�lui*ejx�a�¼'xàc�a�i��#c�r�l|t�i�^1x�esl�x�lul|rm`Yy�»�l|i���Í�»�eml�x�e�l|t�i¹eun|t�ikv�xÝ���¹�.������Ëkn§c.aGlzxÓ`ba�eBÌ�xT^_^�eml|rm`Ya�qGe
¾P`Yl|t²Ékikr|c5i*e�`Ya�y5`Ylú�%cGe�`Ylm`Yc�a�eNl|t�r|iki�x�a�¼[��c�»�rT�0x�a�¼�x3c�a�i±`Ya��%cGe�`Ylm`Yc�aïº�~�i��>Ô�i�x�r|i3n|t�c5cGe�`Ya�q��U��r|c.v l|t�i3emikl�c��
Î Î �%cGe|e�`Yy5^Yi?e|n|t�ikv3x�lzx��0xXv±`Ya5`bv3xT^�emikl�cd�$t5`Yq�t5^Y{íº�l¹eun|t�ikv�xdlzx��� �`bq.»�r|i��?`_^_^Y»�eml|rzxdl|i*eúx3�%c�r|lm`Yc�a�cd��xda[iKÊ�x�v��5^Yi
emi*x�rznut©em��x�n§i��
]
aK �`Yq�»�r|i3���)l|t�i?emi*x�rznutÌes��x�n§i�`1e±ruik��r|i*emika5l|i*¼�x.eúxÕt5`Yikrzx�rznutG{��·¾P`Yl|t�i*x.n|t ^Yik~�i§^P^fxdy�i§^Yi*¼�x�nkn§c.rz¼.`Ya�q�l|c©lut�i

c�rz¼5ikr±²
a5»�v±y�ikrúcd�5º�Ê�i*¼'y5`Ylze§³:c��Pl|t�i�e|nut�ikv�x�lzx?xdl�l|t�x�l�^bik~.i§^�ào ^ `Ya�ià��ruc�v c�a�i�e|nut�ikv�x?l|c?x�a�c�lut�ikr�`Ya�¼.`1nkx�l|i*e
n§c�aGl§xT`Ya�v�ikaGl�cd��l|t�iN^bc�¾Pikr�e|n|t�ikv3xÕ²
t5`Yq�t�ikr�c�rz¼5ikrk³:y5{?l|t�i±»�����ikr±e|nut�ikv�xÕ²#^Yc�¾$ikr�c�rz¼5ikr�³z���:c�luiút�c�¾,l|t�iN`YaGl|ikru�
emi*n§lm`Yc�a�²�cÓ~.ikrm^1x���³Cc��¶c.a�iúe|n|t�ikv3x±¾P`Yl|t[xda�c�l|t�ikr�`1eP`Ylzemi§^_�$x�a�c.l|t�ikrje|nut�ikv�x��Co�l$lut�iúy�c.l|l|c�v c��Cl|t�i�t5`Yikrzx�rznut5{ x�rui
l|t�i�t5`Yq�t�i*esl|�#c�rz¼5ikr�eun|t�ikv�xdlzx��)c�rz¼5ikr|�7»��C¾:t5`1nut�x�r|i3l|t�ià`ba�eslzx�a�n§i*e±l|t�ikv3emi§^Y~�i*ek�íÔ�i?nkx�a=~.`bik¾ l|t�i�y5`Ya�x�ru{Ìnu^1x�e|e
v�ikv±y�ikrzemt5`Y�X��»�a�n§lm`Yc�a'x�ePl|t�iEº�lua�i*e|e��#»�a�n§lm`Yc�a©c�~�ikrPl|t�ip`ba�eslzx�a�n§iúem��x�n§i��PµC~.ikr|{�c�rz¼5ikru�7»pe|nut�ikv�x3²`� i��Y�.`ba�eslzx�a�n§i�³
t�x�ejx¶º�l|a�i*e|e�`Ya�¼.`1nkx�lm`Ya�qÕl|c�¾�t�x�l�¼5ikq.r|ikiN`bl�`1e�xàv�ikv±y�ikr�c���l|t�i�nu^1x�e|e�l|c3y�iN^Yi*x�r|a�i*¼���]�a[c.»�rúnkx�emi��%¾$i±x�e|em»�vài
x�y5`Ya�x�r|{�nu^1x�e|e�vàikv¹y%ikrzemt5`Y�'�#»�a�n§lm`Yc�a0�±�PtG»�e�c�»�rEº�l|a�i*eue���»�a�n§lm`Yc�aÕ`1e�y5`Ya�x�ru{[x�e�¾Pi§^_^,yº8�²?>s³/O �h` ��`Ya�emlzx�a�n§i!>·`1e
a�c�ljx±v�ikv±y%ikrjc��Cl|t�i±nu^fx.e|ek��x�a�¼¼8�²?>m³DO �p`_�C`YlP`1ek�$�Õc�rui�q�ika�ikrzxT^_^Y{���¾Piún§c�»5^1¼?»�emi±xæËu�#»�ÉVÉk{DÌ3nu^1x�e|e�v�ikv±y�ikrzemt5`Y�
��»�a�n§lm`Yc�aÏ8�²?>m³o½Ï´�� �¾� �a·5��Pt�i>º�lua�i*e|eNc���x?ru»5^bi��·c�r¹e|nut�ikv�x���`1e±xX��»�a�n§lm`Yc�a�c��:l|t�i3aG»�v±y%ikr¹cd��iKÊ�x�v��5^Yi*e�n§c�~�ikrui*¼�²
c�r±n§c�aGl§xT`Ya�i*¼%³�y5{
l|t�i±r|»5^Yi��0x�a�¼Õl|t�iúa5»�v±y�ikr�c���a�c�a��#iKÊ�x�v��5^Yi*eh²
v±`1e|nu^1x�e|e�`hº@nkx�ls`bc.a�e§³jn§c�~�ikr|i*¼Õc�r�n§c�aGl§xT`Ya�i*¼�����t�i¹a5»�v±y�ikr�c���a�c.a��
iKÊ�x�và�5^bi*ePn§c�~�ikr|i*¼¹`fePe�`Yv��5^Y{�lut�i:l|c�lzxÓ^@n§cÓ~.ikrzx�q�iPc��0l|t�i:ru»5^bi�v±`Ya5»�e�lut�i:aG»�v±y%ikr�c��0iKÊ�x�v��5^Yi*ePn§cÓ~.ikr|i*¼��C�Pt�ijluc�lzxT^
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=  Winning rule(s) at order k
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 �`bq.»�r|i?�Iy �;_"Y����;�®w"bhn�ZV\,oæ^Gg|ZVj3j,b ~ ^�ZV`,bh]znæ[�\3]zw�gqYBt ZkjuZ�j,Y�ZV\G^,_è`,_"\3]%f"rz_Ýj�^,_"Y�t>Z�j,[�Zz^�Yz�ßÞ°Zz^,_æ\,f"ghYebhj�Z�jG^,_"Y�teZ��i]z\
_Mo	[�Y�\3[�g¬Zkn"Y�bhne`,_"Y�bhn"j3`GZVn�^GY2j3[�Z%^GYz�<¯�n�j3`�Zkn�^GY�jK��j3f�^,_�Zkj;YGv�ZVtu[�gqYBj��	ZV\3Y2j�^,_"Y�t>ZV`�Z2]Vmi]z\Ga	Y�\Dàz�Tá¢Y�\3Yz�WàSâµã��
n§cÓ~.ikrzx�q�i3²
c��P`Ya�emlzxda�n§i*e§³�c��:l|t�i�ru»5^bi?nkx�a�y�i?nkxT^1n§»5^1x�l|i*¼ �#r|c�v l|t�i3c�rz¼5ikr�ä?c��:l|t�i�ru»5^bi�y�� Î?åIæ �?]�a�g�o eun|t�ikv�x
x�a�xT^Y{\e�`fe��je|nut�ikv�x�x*~.ikrzx�q�i0º�l|a�i*eue 8 H,ç�J�èêékë `1e�¼5iKº�a�i*¼�x.e±l|t�i�xT~�ikrzx�q�i0º�lua�i*e|e�cd�¹xT^_^pemlurm`Ya�qGe?²`� i��Y��`Ya�emlzx�a�n§i*e§³
n§c�aGl§xT`Ya�i*¼?y5{©x�e|nut�ikv�x���]
a'l|t�i¹nkx.emi�c���c�»�r:y5`Ya�x�ru{©nu^fx.e|e�`hº@nkx�lm`Yc�a�w)�:½�� 8 H,ç�J�èêékë Oíì¦î�ïIð�L�ñIò�î�ó�ì©ôÓ� Î
åIæ �:�Pt�x�lP`1ek�
l|t�i�eun|t�ikv�xNxT~�ikrzx�q�i±º�l|a�i*e|e·��c.r$xúeun|t�ikv�xNn§c�r|r|i*es��c�a�¼.`Ya�q�l|c±x�r|»5^Yi�`1e�l|t�i�aG»�v±y�ikrPc��0iKÊ�x�v��5^Yi*ePn§c�~�ikr|i*¼3¼.`b~.`1¼5i*¼
yG{�lut�i n§c�~�ikrzxdq�i�c��jlut�i�r|»5^Yi��íÔ�i?nkx�a=iKÊ�l|rzx�n§lNl|t�i3aG»�v±y�ikr±c���n§cÓ~.ikr|i*¼�iKÊ�x�v��5^Yi*eN�#r|c�v l|t�i?e|n|t�ikv3x[xT~�ikr§x�q�i
º�l|a�i*e|e�e�`Ya�n§i�¾Pi>»Ga�c�¾�l|t�i±c�rz¼5ikr�c���lut�iheun|t�ikv�x���Ô�i�e�`Yv��5^Y{'v¹»5^Ylm`Y�5^Y{ 8 H,ç�J�èêékë yG{'� Î
å3æ ���Pt5`1e�` ^_^Y»�eml|r§x�l|i*e�lut�i
nu^bc5emi¹n§c�rur|i*em��c.a�¼5ika�n§i¹y%iklm¾$ikikaÕl|t�i¹w¶�:½ emi*xdrzn|t©es��x�n§i¹x�a�¼Xl|t�i¹eun|t�ikv�xdlzx±c��Cl|t�i¹nu^1x�eue:v�ikv±y%ikrzemt5`Y�Õ��»�a�n§lm`Yc�aIõ��
o gjo `feàl|t�c�»�q.tGl�luc�emi*x�rznut×x e|n|t�ikv3x�em��x�n§iX`bvà�5^ `1nu`Ylm^Y{G��¾:t5`_^Yi�x�a×w¶�:½Ìnu^Yi*x�rm^Y{Wemi*x�rznut�i*eN`Ylze3e|n|t�ikv3x�em��x.n§i
iKÊ\�5^_`1nu`Ylm^Y{���Ñ�cÓ¾Pik~�ikrT��l|t�i�q�c5xT^@c��)l|t�i±gjoW`1ePlucuº�a�¼Xl|t�i�y�i*emljesl|rm`Ya�q?²
c�r§¼5ikr|�7»�e|nut�ikv�x5³Cy5{±`Yv��5^_`fnu`Ylm^K{©��r|c�n§i*e|e�`Ya�q
e|n|t�ikv3x�lzx��5¾:t5`_^Yi±l|t�i�q�cGxT^0c��Cl|t�iúw)��½�`1ePl|c>º�a�¼Xl|t�i�Ë§y%i*eml�Ì�emikl�c��·eun|t�ikv�xdlzx��5yG{à`Yv��5^_`1nu`bls^b{'��r|c�n§i*e|e�`Ya�q?eml|rm`Ya�qGe
²
iKÊ�xdv��5^Yi*e§³z�.:»�r:e�`Yv��5^_`_��{.`Ya�q?r|i*eml|rm`1n§lm`Yc�a?luc¹ru»5^bi*e�c��¶x±e�`Ya�q�^Yi�c�rz¼5ikr:nkx�a?y%i�~�`Yik¾Pi*¼à`Ya?l|ikr|v�e�c��Ilut�i�e|nut�ikv�x±t5`Yikrzxdrzn|t5{�x�e
^ `Yv±`Ylm`Ya�q�emi*x�r§n|tÕl|c�c.a�i�^Yik~�i§^�c���l|t�i±t5`Yikrzx�r§n|t5{���o:^_^$e|nut�ikv�x�lzxà¾P`Yl|t5`Ya�xh^Yik~�i§^�t�xT~�iúl|t�i±e|x�v�i±c�r§¼5ikr*��t�ika�n§i�x�a5{
n§c�v���x�rm`1emc.a�c��$lut�i§`brPº�l|a�i*e|e�`fepi*e|emika5lm`1xT^_^Y{�x©n§c�và��x�rm`1emc�a'c��Pl|t�i�a5»�v¹y%ikrúc��PiKÊ�xdv��5^Yi*e¹n§c�~�ikrui*¼����PtG»�e�¾Pi�nkxda
^bi*xT~�i�x�e�`f¼5iàl|t�iN`feuem»�i�c���q�ika�ikr§xT^_`blm{�²�e|nut�ikv�xàc�rz¼5ikrk³:~.ikrzem»�e�x�nkn§»�rzx�n§{��)x�a�¼Õ»�a�x�v±y5`bq.»�c�»�e�^Y{'a�x�v�i±l|t�i±¾P`Ya�a�ikrze
¤�¡j¤h«\¤�¥§¡#¢�Ö* 5� ¤.¥���¥GÙ"Ø*¥)¹[x.e�l|t�cGemi�ru»5^bi*e ÐÓe|nut�ikv�x�lzx3¾P`Yl|t l|t�i±v�cGeml�iKÊ�x�v��5^Yi*ek�� �`Yq�»�r|ià�3`ba�¼.`1nkx�lui*e¹esc�v�i±c��$lut�i
¾P`Ya�a�ikrze±x�l�i*x�nut�c�r§¼5ikr�¾P`Yl|tÌnu`Yrznu^Yi*ek�Xo:l�c�rz¼5ikrNl�¾Pc��%�#c�rNiKÊ�x�và�5^bi��)l|t�iàl�¾Pc?r|»5^Yi*e3�a���3��x�a�¼n�¹���¶� l|c�q.ikl|t�ikr
n§cÓ~.ikr$xT^_^@lut�ijiKÊ�x�v��5^Yi*ePemt�c�¾:a�t�ikr|i�`Ya?c�»�r��.�#y5`blP��r|c.y5^bikv�ö����:c.l|i:l|t�x�l�l|t�i*emi:lm¾Pcú¾�`ba�a�ikr§e$xdl�c�rz¼5ikr�lm¾$c�c�~�ikrs^fxd�
`ba'n§c�~�ikrzx�q�i���n§c�và��iklm`Ya�qà��c�rPl|t�iNiKÊ�xdv��5^Yi��*���.���÷
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Positive Examples

Rule A

Rule B

f    = Area( A )

f    =  Area( B )

A

B

AB
f       =  Area( A      B )

 �`bq.»�r|iuÓ1y�� f"\5a	Y ~ n�bq`,bh]zn"j°m�]z\'`3_�Ys]%w��GY�^G`,bhyzY ~ `3n�Y�j3j?]Vm�\3f�gqYBj���Zkn�a�`,_"Y�Û ~ `,n"Y�j,j,Ü�]Vmi`3_"Y�]Vy%Y�\3g|ZV[�bhn{\3f"ghYx^G]VyzYB\�ZVr%Yz���8bh`3n"Y�j,j
tubhrz_	`<w�Y�tuY�Zkj3f"\,Y�a{bqn>n	f"t�w�Y�\']Vm@Y�v�Zktu["ghY�j;^G]Vy%Y�\3Y�a �'á;YB\3Y�Zk\3Y�ZEbhj;["\,]z[�]z\3`,bh]zn�Zk`3Y�`3] ~ `,n"Y�j,j��
�;/	� �j�%������������) ��
 �`ba�xÓ^ ^Y{���¾Pi[nkx�esl�l|t�i ½��
� w)�:½=y5`Ya�x�r|{�nu^1x�e|e�`qº@nkxdlm`Yc�a�lzx�e�»Ìx�e3x ¾$i§^_^Y��»5a�cÓ¾�a×��ruc�y5^Yikv `baWv�x.n|t5`Ya�iÕ^Yi*x�r|a5`Ya�qIy
e�`Yv±`_^fxdrm`Yl�{5�#y�x�emi*¼p^Yi*x�r|a5`Ya�q±²|½GºPw)³%c�r�^Yi*x�r|a5`Ya�q��#r|c�v�iKÊ�x�v��5^Yi*e·²��X`fnut�xT^1eG».`
�5�$x�r|y%c�a�i§^_^�"êÉ�X`bl§n|t�i§^_^
���*�.�"Î5³z�)�$xÓ^ ^_`Ya�q
l|t�iD»$n§c�a�¼.`Ylm`Yc�a±y5`Ylze�y5`Ya�x�r|{¹xdl|l|rm`Yy�»�l|i*eTðW:m����m>��n»��*lut�i�lzx�e�»�c��\c.»�r�½��
��w)�:½�`1e0lucP^Yi*x�r|a�x�²�n§c�a�nu`1emi�³0¼.`1e�Ím»�a�n§lm`Y~�i
a�c�r|v�xT^)�#c�r|v ²�´��G �³j¼5i*e|n§rm`Y��lm`Yc�a�c��$lut�i¹l§x�r|q�ikl�n§c�a�n§ik��l�²,Ô�`_^1emc�a0�P�*�.�5¸�³z�úµ�x�nut[ru»5^bi3r|ik��r|i*esikaGlze�x'ª±��£%��ª±¢1¤.� �
c�r n§c.a	Í�»�a�n§lm`Yc�aWc��¹xdl|l|rm`Yy�»�l|i'emikl|lm`Ya�qGeX²
i�� q��f���a���¹�'v3x���e�luc ð Ç ð Ò ³z���Pt�i'��c���»5^1x�lm`Yc�aWc��úru»5^bi*e3ruik��r|i*emika5lze�x¼.`fe�Í�»�a�n§lm`Yc�a c��$em»�nut n§c.a	Í�»�a�n§lm`Yc�a�eN²�i�� q��Y�Ið Ç ð Ò�� ð � ð Ã ð Ò�� ð Ã�� �¾�¾� ³z�:�Pt�i±lzx�r|q.ikljn§c�a�n§ik��l�`1ejxda xdr|y5`Yl|rzx�r|{©´��G ��c�ruv¹»5^1x��Cx�a�¼�lut�i w)��½'`feNq�`Y~�ika�x'emlur|i*x�v ² º�a5`blui?c�r�n§c�aGls`ba5»�c�»�e§³�c���iKÊ�x�và�5^bi*eàx�nkn§c�rz¼.`Ya�q'l|c�emc�v�i3»�a�»5a�cÓ¾�a
¼.`fesl|rm`Yy�»�lm`Yc�a0��]#�±l|t�i[¼.`1eml|rs`by�»�ls`bc.a�c��úl|t�iÕik~ÓxT^Y»�x�lm`Yc�a�²
c.r�l|i*emlk³�emikl3c���l|t�i�w)�:½�`1e3l|t�i'e|x�v�i'x�eàl|t�x�l�c��úlut�i
iKÊ�x�và�5^bi±eml|r|i*xdv©�5l|t�ika?¾Piúnkx�a>Í�»�¼5q.i�c�»�rjw)�:½�x.nkn§c�rz¼.`Ya�q�luc¹lut�iú¼.`fesl|rm`Yy�»�lm`Yc�a��K�#r|iki±c�rP��r|c�y�x�y5^Y{©x�����r|c%Ê5`Yv�x�l|i§^Y{
n§c�r|r|i*n§l�²?4%o��:³�^Yi*x�r|a5`Ya�q�v�c�¼5i§^1e�c��Ts�xT^_`fxdaGl�²z�*�.����³Ix�a�¼±c.l|t�ikrzek�C�Pt�i�e|nut�ikv�x�t5`Yikrzx�r§n|t5{±`Yar �`Yq�»�ruij�±nkx�a�y�i�emikika
x�e�x��%Ø*¥ ã ¢K��£ ã «\¤"ÖKØ±²
c.r�� ¤.¡#¡#¢�ÖKØ*�%`_�jl|t�i±ikv���lm{�emikl�`1eúx.¼�¼5i*¼�x�l�^Yik~�i§^M» � ��x�e�l|t�i3n§c�v�v�c�a�Ëknut5`_^1¼�Ì©cd��xT^_^�^Yik~�i§^»úa�c\¼5i*e§³§�V.:»�r�rui*eml|rm`1n§lm`Yc�a'l|c3r|»5^Yi*e�c��$x3e�`Ya�q�^Yi�c�rz¼5ikrP¹X`fe�iz¼.»5`Y~ÓxT^Yika5lúl|c?xàr|i*eml|rm`1n§lm`Yc�a'c��$n§c.a�n§ik��lú¼5i*e|n§rm`Y��lm`Yc�a�e
l|c!¹5�
´��G ��#c�r|v±»5^1x�i±²#`
� i��Y�%i*x�nut©¼.`fe�Í�»�a�n§l�t�x�e�iKÊ�x�n§lm^Y{q¹©x�lul|rm`Yy�»�l|i*e§³z�Pw�i*x�rua5`ba�qq¹5�
´��G �#c�r|v±»5^1x�i��#r|c�v �%cGe�`Ylm`Y~�i
iKÊ�x�và�5^bi*e�`1ejx¶»Ga�c�¾:a3t�x�rz¼X��r|c�y5^Yikv ²
4)`Yl|lxê²s�xT^_`1x�a5l*�0�*�.���5³z�
� �í�Z��$±ÀLÆ�ÂP¿�� ��Æ�� À<Â��ïÆ�ÀL¿�����������$xÁ£ÆV¿�(
Ô�iúa�c�¾,n§c�a�e�`1¼5ikr�l|t�iúrui§^fxdlm`Yc�a�emt5`Y�'y�iklm¾Pikika w¶�:½�`Yv��5^_`1nu`Yl¹a5`1nut5`Ya�q©x�a�¼ÕiKÊ\�5^_`1nu`Yl�º�l|a�i*e|e�emt�x�rs`ba�q%�xÔ�ip��c�n§»�e:c.a
l|t�i�iKÏ0i*n§lúlm¾Pc�ru»5^bi*eNt�xT~�i±c�a�i*x.n|t�c.l|t�ikr*��]�a�iKÊ��5^ `1nu`Yl>º�l|a�i*eueúemt�x�rs`ba�q%�Ilm¾Pc3a�i*x�r|y5{©`Ya�¼.`Y~.`f¼5»�xÓ^fe3¼5ikq�rzx.¼5i�i*x�nut
c�l|t�ikrzÒ e±º�l|a�i*e|eNx�nkn§c�rz¼.`Ya�q?l|c?lut�ih¼.`1eml§x�a�n§i�y�iklm¾Pikika'l|t�ikv©�)x�e:¾Pi�¼5i*e|n§rm`Yy%i*¼'`Ya�l|t�i±y�x�nB»5q�r|c�»�a�¼'emi*n§lm`Yc�a0��Ñ�c�¾
¼5c�lm¾$c�e�`Yv±`_^1x�r�r|»5^Yi*e�²`� i��Y��r|»5^Yi*e�¾P`Yl|t?c�~�ikrm^1x����5`Ya�q n§c�~�ikr§x�q�i�³�x%Ï0i*n§l:i*x�nut?c�l|t�ikrzÒ e;º�lua�i*e|eP`YaÕl|t�iúw)�:½1Ó
w�ikl�8��Wx�a�¼�8���y%i�l|t�i�c�y Í�i*n§lm`Y~�i¶º�l|a�i*e|emi*e���c�r�ru»5^bi*e! x�a�¼#"4r|i*em�%i*n§lm`Y~�i§^Y{��?�Pt�i�c�y�Ími*n§lm`Y~�i>º�lua�i*e|eún§c�»5^1¼

y�i3lzx	»�ika=x�e�lut�i�a5»�v±y�ikr±c��jiKÊ�x�v��5^Yi*e±n§c�~�ikr|i*¼ yG{'l|t�x�l±r|»5^Yi��)`Ya�l|t�i?nkx�emi3c��:y5`ba�xdr|{Ìnu^1x�eue�`hº@nkx�lm`Yc�a0��w�ikl�8 �$�
y�i±l|t�i�x�v�c�»�a5l�c���r|i*emc�»�r§n§i*e�`ba'l|t�i±c�~�ikrm^1x����5`Ya�q©n§c�~�ikrzxdq�i�c��$ru»5^bi*e x�a�¼#"3�@�Pt�xdl:`1ek�T8��$� `fe�lut�ihxdv�c�»�a5l:c��
r|i*emc�»�rzn§i*e�emt�x�rui*¼©y5{% xda�¼&" ²
i�� q��Y�%l|t�iNaG»�v±y�ikr�cd��iKÊ�x�và�5^bi*e�n§c�~�ikrui*¼?y5{©y�c.l|t�³z�xÔ i¹xT^1emc©¼5iKº�a�i±l|t�i{º�l|a�i*e|e
rzx�lm`Yc('�)); )+*)+, x�a�¼3l|t�iNrzx�lm`Yc±c��Cc�~�ikrm^1x��%' æ ; )+* ,) * �D �`bq.»�r|ieÓN`_^_^Y»�eml|rzxdl|i*ejesc�v�i�c��Cl|t�i*emiú¼5iKº�a5`Ylm`Yc�a�ek� �c.r¹lut�i?v�c�v�ika5l*�·^biklà»�e�x�e|em»�vài?l|t�x�l�y%c�l|t=r|»5^Yi*e3n§cÓ~.ikr¹lut�i[e|x�vài�a5»�v±y�ikr3c���iKÊ�x�v��5^Yi*ek�/8 � O 8 � xda�¼

�T�



l|t�ikr|i§�#c�r|i-'�))O������Pt�ikaÕl|t�iúrzxdlm`Yc(' æ nkx�a?~Óxdr|{�y%iklm¾$ikika'��x�a�¼ ����x�eP¾Pi�`Ya�n§r|i*x�emi±l|t�i�c�~�ikrm^1x��3`Ya'n§cÓ~.ikrzx�q�i��;Ô inkx�a�a�c�¾,^Yc5c"»�x�lNt�cÓ¾ l|t�i���r|i*esika�n§i�c��jx�¼�¼.`Ylm`Yc�a�xÓ^�n§c.�5`bi*eNc��." x%Ï0i*n§lze�l|t�iº�l|a�i*e|e�cd��ru»5^bi/ '�IwUikl�01�k[201��y�i
l|t�i�aG»�v±y%ikrjc��Cn§c��5`Yi*e:c��Cr|»5^Yi*e3 x�a�¼/"3��r|i*em�%i*n§lm`Y~�i§^Y{���`Ya©c.»�r:��c���»5^1x�ls`bc.a0�:�Pt�ika?¾Piúnkx�a©nkxT^1n§»5^1x�l|i±l|t�iúemt�x�rui*¼
²
iKÊ\�%i*n§l|i*¼%³?º�l|a�i*e|ePc��Cr|»5^Yi� Ïy 8 H�J X �nO 8��ß_�8��$�01� � 8��$�01� � 0$� � ²���³

]
a0º�l|a�i*e|e�emt�x�rm`Ya�q���lut�i�emt�xdr|i*¼º�l|a�i*e|ePcd�¶x�a3`Ya�¼.`Y~�`1¼5»�xT^� `1ePiz¼�»�xÓ^Ulucú`Ylze�c�y�Ími*n§lm`Y~�iEº�l|a�i*e|eP¼.`Y~�`1¼5i*¼Õy5{�`YlzePluc�lzxT^
a5`fnut�i¹n§c.»�aGlBL4�/y 8 H,J X �µO 8��L � � ²GÓ5³
Ô�iúnkx�a3�#c�rzn§i�c�»�r:iKÊ���r|i*e|e�`Yc�aX��c�r:emt�xdr|i*¼º�l|a�i*e|eP¾�`blut©w)�:½�emt�x�rs`ba�q%�5`Ya©µ5¼.»�x�lm`Yc�a?���.`YaGluc�xN�#c�r|v e�`Yv±`_^1x�rjluc¹lut�i
rm`Yq�tGl�t�x�a�¼©e�`1¼5iNc��·µ?¼�»�xdlm`Yc�aæÓ1y 8 H,J X �nO 8��) *657*18957*1:15 ,�;)+* 5 * : )+* 5 , å )+* , 5 , � ²m�5³

�:c�¾ ¾Pi�t�xT~�iàiKÊ\��r|i*euemi*¼�w¶�:½[a5`1nut5`Ya�q�x�e±x©¼5ikq�r§x�¼�x�lm`Yc�a�y5{�¼.`Y~.`fe�`bc.a=c��:l|t�i�c.y�Í�i*n§ls`b~.i>º�l|a�i*e|ek�Cx�e�`Ya=iKÊ\�5^_`1nu`Yl
º�l|a�i*e|e�est�x�rm`Ya�q��Cº�»�l)`bah`bl§e�n§»�r|r|ika5l)�#c�r|v©��l|t�i:¼5ika�c�vh`ba�xdl|c�rC`Ya�µ?¼�»�xdlm`Yc�a����GnkxT^_^�`Yl�<Õ�T`1e�¼.`hÈ n§»5^YlPl|c�r|i§^1x�l|iPl|c�lut�i
a5`fnut�i�n§c�»�a5lºL4��`Ya©iKÊ��5^_`1nu`bl{º�l|a�i*euejemt�xdrm`Ya�q��Po:l�l|t5`1e:�%c�`YaGl�`Ya'c�»�r�x�a�xT^Y{\e�`fe���t�c�¾Pik~�ikr*��¾Pi±x�r|iúvàc�r|i�`YaGluikr|i*eml|i*¼
`ba#"0Ò e:n§c�a5l|rm`Yy�»�lm`Yc�aÕl|c±l|t�i¹¼5ikq�r§x�¼�x�lm`Yc�a?c��o8�����l|t�xda?¾$iúxdr|i�`Ya©l|t�iúx�a�xÓ^bc.q�c��Cl|c�lzxT^0a5`1nut�i¹n§c�»�a5lP�#c�r. '�
]
a iKÊ\�5^_`1nu`Yl>º�l|a�i*e|e�emt�xdrm`Ya�q��="0Ò eNn§c�aGlurm`Yy�»�lm`Yc�a�l|c?l|t�i3¼5ika�c�v±`Ya�x�l|c�r±²`� i��Y�0l|c?a5`1nut�i n§c.»�aGlVL4�C³�`1e�l|t�i±l|ikr|vASC ²
E � X � ³P`ba l|t�i�em»�v�v3x�lm`Yc�a�L � O Q?>3@BA æDC ASC ²?E �TX > ³z����t�i¹luc�lzxT^�n§c�a5l|rm`Yy�»�lm`Yc�a ��c�r-0 � n§c.�5`bi*epc��E" `1epl|tG»�e0$�GF ASC ²
EH� X �P³z�,]#��¾Pi'lzx	»�iÕl|t�i���x�rulm`1xT^¹¼5ikrm`Y~Óx�ls`b~.i�c��¹lut�i ¼5ika�c.v±`Ya�x�l|c�rÕ¾P`Yl|tWr|i*em��i*n§lÕl|cI01�:��¾$i'q�ikl?lut�i

n§c�aGlurm`Yy�»�lm`Yc�a©l|càl|t�iú¼5ika�c�v±`Ya�x�l|c.r:��ikr�n§c��5{�c��J"NyK L4�K 01� O ASC ²
EH� X �P³ � ²u¸�³

�0»�r|a5`Ya�qÉl|c�w)�:½=`Yv��5^_`1nu`Yl�a5`1n|t5`Ya�q��p¾$i�nkx�a�xT^1emc�lzx�»�i©l|t�i ��x�r|lm`1xT^¹¼5ikrm`Y~�x�lm`Y~�i�c��±l|t�i�¼5ika�c�vh`ba�xdl|c�r%< ��ruc�v
µ5¼.»�x�lm`Yc�a©�±¾P`Yl|tÕr|i*em�%i*n§l:l|c(0 � y K <K 01� O 8��S8��$�L0 ��

²
8��1��01��_�8���01�ß_�8���0$��³ � � ²m�5³

´�`b~.`1¼.`Ya�q?aG»�v�ikr§x�l|c�r:x�a�¼Õ¼5ika�c�v±`Ya�x�l|c�r�yG{Í8}�� x�a�¼/0}�� ��¾Pi�q�iklK <K 01� O )+* ,) *
² ) * ,)+* 5 ,5 * _ 5 ,5 * _=��³ � � ²m�5³

½�»�y�emlm`Yl|»�lm`Ya�q/' æ O=8��$�9ô�8���x�a�¼©¼5iKº�a5`Ya�q/' 5 ; 5 ,5B* �5¾Pi�q�iklK <K 0$� O ' æ²M' æ ' 5 _N' 5 _=��³ � � ²z�T�5³

µ5¼.»�x�lm`Yc�a,�*��nkx�a�y%i�n§c�a�e�`1¼5ikr|i*¼Wlut�i[n§c�a5l|rm`Yy�»�lm`Yc�a�luc�l|t�i�Ë§a5`1n|t�i�n§c�»�aGlKÌ�c��� »�a�¼5ikr[w)��½Ìa5`1nut5`Ya�q�� �Pt5`1e
¼�»�x�a5lm`Ylm{©n§c�r|r|i*es��c�a�¼�e�l|c3l|t�i�emt�x�rs`ba�q3�#»�a�n§lm`Yc�a ASC ²?E�³�c���iKÊ��5^ `1nu`Yl{º�l|a�i*e|e�emt�xdrm`Ya�q��N��c�v���x�rs`ba�q3l|t�i±iKÊ���r|i*e|e�`Yc�a
`ba=µ5¼.»�x�lm`Yc�aÉ�*�?l|c?lut�x�l�`Ya=µ5¼.»�x�lm`Yc�a�����¾Pi�emiki�l|t�xdlúl|t�ièË�w)�:½©a5`1nut�i n§c�»�a5l¹n§c.aGl|rs`by�»�ls`bc.a�ÌPORQO 5 , ¼5ik��ika�¼�e±c.al|t�i�aG»�v±y%ikrzePc��Cr|»5^Yi*e� x�a�¼/" `Ya?l|t�i���c.��»5^fxdlm`Yc�a0�@es��i*nu`hº@nkxT^_^Y{[lut�i�rzx�lm`Yc±y�iklm¾Pikika©l|t�c5emija5»�v±y�ikrze��C]
aÕiKÊ\�5^_`1nu`Yl
º�l|a�i*e|e�emt�x�rm`Ya�q��%l|t�iún§c�a5l|rm`Yy�»�lm`Yc�a ASC ²?E �TX � ³�¼5ik�%ika�¼�e�c�a5^Y{?c�a©l|t�i±¼.`1emlzx�a�n§iNy�iklm¾Pikika©l|t�iNl�¾PcN`Ya�¼.`Y~�`1¼5»�xT^�e���Ô i
nkx�a?~�`Yik¾�l|t�i¹¼5ikq.r|iki�c��CcÓ~.ikrm^1x��0�$' æ ��x�ePl|t�iIËk¼.`1emlzx�a�n§izÌhy�iklm¾Pikika©lm¾Pc¹ru»5^bi*e�`Ya[x�a©w¶�:½���ÔWt�ika%' æ OW�±l|t�i�r|»5^Yi*ex�r|i:v�xMÊG`Yv�xT^_^Y{�¼.`1emlzx�a5l*��`Ya3l|t�x�lCl|t�ik{�x�rui$c.»�lze�`1¼5ijcd�@i*x�nut�c�l|t�ikr%Ò e)a5`1n|t�i*ek�·o:l�' æ O ����lut�i:r|»5^Yi*e�c\nkn§»��5{±l|t�ije|x�vàia5`fnut�i���o:^Yl|t�c�»�q.t&' æ `1ejnu^Yi*x�rs^b{?a�c.ljx±v�ikl|rs`fn���`Yljemikr|~.i*ePl|t�iúe|x�vài�r|c�^Yi¹x�e�l|t�i�v�ikl|rm`1n�`baÕiKÊ\�5^_`1nu`Yl�º�l|a�i*eue:emt�x�rm`Ya�q��a�x�v�i§^Y{©x�a3`Ya�¼.`1nkx�l|c�r�c���e�`Yv±`_^fxdrm`Yl�{?cd�¶��»�r|�%cGemip`ba'emc�^Y~.`ba�q3l|t�i���r|c.y5^bikv x�l:t�xda�¼��

�.�



n

r   = 0n

r   = 1n

fo
r   =         AB

A

f

r  = 4

B

0.8 0.6 0.4 0.2 0

0.2

0.4

0.6

0.8

1

r   = 2

r   = 8n

n

D

n

 �`bq.»�r|i��1y �;_�Yu���;�0ZVn�Zkgq]%ru]km£`,_"Y�j3_�Zk\3bhn"r{m�f"n�^G`3bh]zn%S�T � z	���iZVjxZPm�f"n�^G`3bh]zn0]VmPÛ�a�bqj,`�Zkn�^GY\Ü(U2VV� m�]z\xa	bXW�Y�\3YBnM`2[�]%["f"g|ZV`,bq]%n
\�ZV`,bh]zj.UZY!â Y7[Y7\ Xïbq`,_�t{]z\,Y�^G]%["bhY�jx]kmsN `3_�Zkn�]km�] ��j,teZVghghY�\�UZY��B��`,_"Ye�8�;�nÛ3j,_�ZV\,bqn�r�Ü{m�f"n�^�`3bh]zn0w�YK^G]zt{Y�jxbhn�^G\,Y�ZVj,bqn�rzgho
`3\3b|Zkn"rzf"g|Zk\��

]
aq �`Yq�»�rui����5¾Pi��5^bc.l^O_QO 5 , x�ePxp��»�a�n§ls`bc.a?c��±Ëk¼.`1emlzxda�n§izÌ`' æ �#c�r�~Óx�rm`Yc�»�e�~ÓxT^Y»�i*e�c��a' 5 �¶��t�iún§»�r|~�i*ePc��D �`bq.»�r|i��x�r|i?eml|rm`|».`ba�qd^b{�e�`bvh` ^1x�ràl|c'l|t�cGemi3c��jl|t�i©est�x�rm`Ya�qÕ��»�a�n§lm`Yc�aÛ`Yam �`bq.»�r|i����)¾P`Yl|t=l|t�i©emt�xdrm`Ya�q[iKÊ���c.a�ikaGl!p H,J � ���
½���i*nu`hº@nkxT^_^Y{���y%c�l|t ASC ²
E�³0x�a�¼bORQO 5 , x�r|i:v�c.a�c�l|c�a5`1nkxT^_^Y{�¼5i*n§r|i*x�e�`ba�qN�#»�a�n§lm`Yc�a�e�c��@a5`1nut�ijc�~�ikrs^fxd�?²
c�r�¼.`1emlzxda�n§i�³¶lut�x�lemlzx�r|l:x�l�c�a�i���c.rjn§c�v��5^Yikl|i�c�~�ikrm^1x��©xda�¼©¼5i*n§r|i*x�esi¹eml|i*x.¼.` ^Y{?l|c>Ékikr|cà�#c�rPa�c�c�~�ikrm^1x��'²#`
� i��Y��y�ik{�c�a�¼¼F H�J `Ya©l|t�iúnkx�esi
c��¶iKÊ��5^_`1nu`blEº�lua�i*e|ejest�x�rm`Ya�q�³z�
]
a'iKÊ��5^_`fnu`Yl>º�lua�i*e|e�emt�x�rm`Ya�q���t�c�¾$ik~.ikr*� ASC ²?E�³�`1e�`Ya�¼5ik��ika�¼5ika5l�c��E0 � x�a�¼#0 � ��¾:t5`_^Yi ORQO 5 , ~Óx�rm`Yi*ep¾P`Yl|t'y�c�l|t0�Ñ:c�^1¼.`Ya�q&01��n§c�a�eslzx�a5l�²
i�� q��f��x�l0$�¸O ��³z�I �`Yq�»�r|i��3emt�c�¾jePt�c�¾ O_QO 5 , n|t�x�a�q.i*e:¾P`Yl|tÕ`Ya�n§r|i*x�e�`ba�q%01���:o:l01�5O ���O_QO 5 , ^bc5c"»�e:iKÊ�x�n§lm^Y{X^ `|»�iàl|t�iúl|rs`fxda�q�»5^1x�rúemt�x�rm`Ya�qà��»�a�n§ls`bc.a0�0¾:t5`1nut©`1e ADC ²?E�³C�#c�rºp H,J O �����Pt5`1e�n§»�r|~�i±r|ik��r|i*esikaGlzel|t�ijn§c�a5l|rm`Yy�»�lm`Yc�a3l|cúlut�ij¼5ikq�rzx�¼�xdlm`Yc�a�c��'8 H,J X �'c��0l|t�i�º�r§eml$n§c��5{±c��="3��o�eJ01��`Ya�n§r|i*x.emi*e�l|t�ijn§c�a5l|rm`Yy�»�lm`Yc�a3c��0i*x�nut

a�ik¾ n§c��5{?c��J" ¼5i*n§r|i*x�esi*ek�@xda�¼cORQO 5 , x�ejx¹��»�a�n§lm`Yc�a'c��J' æ ^YcGc�»\e�^_`|»�i ADC ²?E�³�¾P`Yl|tX`Ya�n§r|i*x�e�`Ya�q�^Y{�emv�xT^_^Sp H,J ��¾:t�ikrui��lmp H�J l��.� �`Yq�»�r|iN¸ú�5^Yc�lzedORQO 5 , x�ePxp�#»�a�n§lm`Yc�a©c��)y�c�l|t/' 5 x�a�¼/' æ ��w%`|»�i�iKÊ\�5^_`1nu`YlEº�l|a�i*e|e:est�x�rm`Ya�q���w)�:½�emt�xdrm`Ya�q�¼5ikq�rzx�¼5i*ec�y�Ími*n§lm`Y~�i;º�l|a�i*eueCx�nkn§c�rz¼.`Ya�q�l|c:t�c�¾�v±»�n|t±r|i*emc.»�rzn§i�lm¾PcP`Ya�¼.`Y~�`1¼5»�xT^1ePt�xT~�i·`ba�n§c�vàv�c�a0�0]�a±y�c�l|tN�#c�r|v�eUc��@emt�x�rm`Ya�q��
l|t5`1e�¼5ikq�rzx�¼�x�ls`bc.a©~Óxdrm`Yi*e���r|c.v c�a�i3²�x�¼�¼5i*¼Xl|c�lut�i¹¼5ika�c�v±`Ya�x�luc�rk³P¾:t�ika'l�¾PcN`Ya�¼.`Y~�`1¼5»�xT^�e±x�rui�`1¼5ikaGls`fnkxÓ^:²#`Ya©l|t�i§`Yr
n§cÓ~.ikrzx�q�i�³z�)l|cÝÉkikr|c'¾:t�ika=y�c.l|t�`Ya�¼.`b~.`1¼5»�xT^1e?x�r|i?emc�¼.`hÏUikruikaGl�lut�x�lúl|t�ik{ t�x*~.i�a�c�rui*emc�»�rzn§i*ep`Ya�n§c�v�v�c.a0��º�»�l
`ba=w)�:½'emt�x�rm`Ya�q��)l|t�i�¼5ikq.rzx�¼�x�lm`Yc�a ��ikr¹n§c.�G{'c��." Ù"ØKÖ*¥GØ§¤ ã Ø ã x�e�lut�i�aG»�v±y%ikrúc��."±e�q�rucÓ¾�ek�0x�l�^Yi*x�emlN¾:t�ika�lut�i
cÓ~.ikrm^1x��3`1e:a�c�l:n§c�và�5^biklui�²#`
� i��Y�\^bi*eue:l|t�xda��*������³§�I�Pt�iNa�x�l|»�rzxT^0iKÊ��5^1x�a�x�lm`Yc�aÕc��¶¾�t�x�l�`fe�q�c�`Ya�q�c.a?t�ikr|i�`1ePl|t�xdl."
nkx�a�c.a5^b{?¼5ikq�rzx.¼5ijl|t�xdl$�%c�r|lm`Yc�a3c��a íÒ e'º�l|a�i*e|e�l|t�x�l$n§c.v�i*e·��r|c.v lut�i�emt�xdr|i*¼�rui*emc�»�rzn§i*ek���PtG»�e�¾:t�ika%" ¼5cGi*e�a�c�l
n§c�v��5^Yikl|i§^Y{?c�~�ikrm^1x��% l|t�ikr|i�`1e:xN^_`Yv±`Yljluc¹t�c�¾Wv±»�n|t3`Yljnkxda©¼5ikq�rzx�¼5i- íÒ ePemt�xdr|i*¼º�l|a�i*e|ek��µ�x�nut?a�ik¾ n§c��5{�c��J"
v�i*x�a�e�l|t�x�l 4q�iklze�x�a©ik~�ikr�¼5i*n§r|i*x�e�`ba�q©est�x�r|iúcd��l|t�iúc�~�ikrm^1x����%i*¼Õr|ikq�`Yc�a0�j��t5`fe�est�rm`Ya�»�`Ya�q[est�x�r|iúruik��r|i*emika5lzejxda
ik~�ikrú¼5i*n§r|i*x�e�`Ya�qÕ��c�r|ls`bc.a[cd�E íÒ e�l|c�lzxÓ^¶emt�x�r|i*¼®º�l|a�i*eueV8 H,J X �P�0x�em{5v���l|c�ls`fnkxÓ^ ^Y{�x�����r|c5x�n|t5`Ya�qIÉkikr|c%�V �c�r�^1x�ruq�i`0$�:�
l|t�x�l�`fe�¾�t�ika�' 5 O 5 ,5 *fee ����l|t�i±a5`1nut�i�r|ik��r|i*emika5l|i*¼Õy5{©l|t�i±c�~�ikrm^1x��# hgI" `1epi*e|emika5lm`1xT^_^b{Ýº�^_^Yi*¼'»��0�Ixdl:^Yi*x�eml
��r|c.vi íÒ eP��c�`Ya5l:c��C~�`Yik¾ú��x�a�¼/ 4l|t�ika?rui§^ `Yi*e�c�a?c.l|t�ikr:r|i*emc.»�rzn§i*e�²#`
� i��Y�j _ ²M cg�"à³:³§�
�Pt�i©x�y%c�~�i?iKÊ\�5^1x�a�xdlm`Yc�aÉ`feh`YaGlu»5`bls`b~.i xda�¼�a�x�l|»�rzxT^
�É]
l±^Yi*x�¼�e3»�ehl|c�em�%i*n§»5^fxdl|i'l|t�x�l±`_�ú¾Pi?¾:x�aGl±l|c y�ikl|l|ikr

��r|i*emikr|~�ià`Ya�¼.`Y~�`1¼5»�xT^1e3¾P`Yl|t=e�^_`Yq�tGls^b{�c�~�ikrm^1x����5`Ya�q'a5`1n|t�i*eN`Ya�iKÊ\�5^_`1nu`Yl�º�lua�i*e|e±emt�x�rm`Ya�q��C¾Pi�est�c�»5^1¼=xT^1emcÕ^ `Yv±`Yl�lut�i
x�v�c�»�a5lCc���º�lua�i*e|e�¼5ikq�r§x�¼�x�lm`Yc�a�nkxd»�emi*¼±y5{hxNe�`Ya�q�^Yijlm{5��i:cd��`Ya�¼.`Y~�`1¼5»�xT^¶x.e)l|t�x�l)`Ya�¼.`Y~�`1¼5»�xT^Irui*n§i§`b~.i*e�v3x�aG{±n§c��5`Yi*ek�
oja�¼p`Yl¶esikikv�e0lut�x�l¶x�a�x�l|»�r§xT^G¾:xT{jl|c�x�nkn§c�và�5^ `1emt±l|t5`1e�`1e)l|cj¼5i*n§rui*x�emiPl|t�i�iKÊ���c.a�ikaGlop<H,J�x�e�l|t�i�a�i*x�ruyG{ún§c�và��iklm`Yl|c�r

�T�



r     

r
n

o

0

2

4

6

8

10 0

0.2

0.4

0.6

0.8

1

0

0.25

0.5

0.75

1

0

2

4

6

8

10

D

n
B

 �`bq.»�r|i©¸�y �;_"Y�w�Y�_�ZKy	bh]z\E]Vm;`3_"Y{bhtu["ghb|^Gbh`5j,_�ZV\,bqn�r>m�f"n�^�`3bh]znIbhjEj3f"t{tuY�a>f�[æbhn�`,_"bhj�[�gq]%`x]Vm5[�]z[�f"g|ZV`3bh]%n�\GZV`3bh](UZYÍâ Y [Y7\
yzY�\,j3f"j ~ `3n"YBj3j5]Vy%Y�\3g|Zk[e\GZV`,bq]U2VV�
v¹»5^Ylm`Y�5^_`Yi*e�`Ya©a5»�v±y�ikr*�

Ô�i©nkx�a=q.ika�ikrzxT^_`|Éki[c.»�r�r|i*em»5^Ylze3emcÕ�xdr*�m �c.r¹iKÊ�x�v��5^Yi��P¾:t�xdl�x�y�c.»�l�r|»5^Yi*e�cd��»�a�iz¼.»�xT^xº�l|a�i*euek�Z8��ckO 8��ZÓ
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-@7j¶�þ 71þH¶�	+³�þ ����	Z·�+·=��·)�=	+³�þ �Z3��

V�þH¶��8-�¸�W W X,3�µ�+·)5�	��j·Ki	�·)� 5,+��@$	���	�·�5�³�$	�¶ ³E�jµ'	 ³�þF�8	�þe�������2µ,����	�·C	��j·�·=G¼71·)�=	�·)5��6µ'&e�1·R¶Lþ��±�2þ 76³�·)JþO�q³���5�³���³j56µ��6�
mö��	!$	�·)� 5,+��@$	��O	�· �±V�·Q��þHµ'��5\	����O	!	��6³�±ÿ��F�³��r·=G½�F�=	4�B´H¶�·R·�&`·��,	±ÿL³�	��I	��j·L·)(Hµ6³*�9³��j¶+³�µ'&Ù7j¶�·)5�³��=	+³�þ �8Õ����Y��þH¶!71·R¶$��·)�=	
$���B¶+³��j´8-@�jþÑþ6��·R¶$����7Z3�A'����54³��8�H·R¶�+c����þp+·I�B´H¶�·R·�&Ñ·��p	Lÿ��j·��h�6³j���j·)P56þ`þ��H·R¶$����7?�!T©��	��jþHµj´ �¬ÿ�·C56þ��jþ 	P$�jþBÿr+µ����
�2þ &�7��B¶+³�+þF��:�j·R¶�· A1ÿ�·C�����H·P��þHµ'��5�	��j·I���&`·��ï´H¶�·R·�&`·��,	s³E�h	��j·e���F+·þ��4�������6³����6³��j´���N:�6³�L¶�·)+µ,��	QdMµ�i	+³*"$·)�þHµj¶µ�+·-þ���	��j·-·)(�µ6³*�É³��j¶+³�µ'& 7$þB³��,	�³��
	��j·C�j·=G¼	% ·)�=	+³�þ �?�
C DFEHGJIKE,LNM�O PRQTS�S°ÄNPRQVUTWYX[Z¶ÄKE,\,EH]KP^EVÄ`_
N:�j·
���$þ��H·/¶Z·)+µ,��	��56·�&`þ ��i	�¶���	�·�	��j·/·=G6³�$	�·����2·%þO�.�a$	�·)�F5,+��@$	=��	�·85�³ji	�¶+³��jµ'	+³�þ ���2·��p	Z·R¶�·)5Nþ �Ï	��j·/·)(�µ6³*�É³��j¶+³�µ'&
7$þB³��,	#7j¶Z·)5�³j�=	Z·)5��p+�	��j·.·)(�µ6³*�É³��j¶+³�µ'& �2þ ��5�³�	+³�þ �a-yÿ��j·R¶�·%���*�±$���B¶Z·)5I"�	��j·)�+·):�B¶�·3·)(Hµ����|3���À?·C�����4µ�+·CÕ����©����5�	��j·
56·R¶+³��6��	+³�þ �/þO�a�4(�µ���	+³�þ �8l l\	�þC��þ6þ �8��	4	��j·C������i���B¶+³��j´\��µ'���=	+³�þ �
�O	#	��j·K�2þH¶Z¶�·)$7$þF��5�³E�j´��6����µj·þ��Á/b;�-Ã¶�·�&`·�&I�$·R¶
	�����	±/ ; 2cB v z*B u 3�A)���O&r³��j´C	��6³�?7��B¶�	+³��2µ,�j�ï¶4/ ; 	��j·K�2·)(�µ6³*�9³E�j¶ ³�µ'&b¶��O	+³�þp�%/ ����È ; �t�B³E���2·dB u 2<Õ ��� ����5	B v 2<J��KÕ ��� A

/ ����È ; 2 B³vB³u 2 J��^Õ����
Õ���� 2 s�v

s�u 2 ¸
/)1 Ë -0lFX,3

ÀI³�	��a	��6³�\/'����È ;4³��^������5ZA�ÿL·������#´Hþ8��� ���
	Zþ(þHµj¶��Á���
$���B¶+³��j´8��µ'���=	+³�þ �[i�jþ7ÿ©�/³���²�³�´Hµj¶�·e��� C����µ'���=	+³�þ �#þ��
/)9P����58/,;�A'����5���þ6þ �
��	�w�9³��2·)�þO�Á	��j·� µj¶$���F�2·��2þH¶�¶�·)$71þ ��5�³��j´�	Zþ{/�����È ;I��þH¶:�6�B¶ ³�þ�µ�%/�1p�QN:�6³�L´B³��H·)�µ�:	��j·�$���B¶ ³E�j´
��µ'���=	+³�þ �¿	�����	3³���f$µj·����2·)\	��j·�7$þF7jµ,�j�O	+³�þ �[&Ñþp$	3þ��#	��j·�	+³�&`· A�þH¶���	P��·)� $	 ³��?·=G¼71·)�=	���	+³�þ �?A�y³����2·(ÿL·r·=G'7$·)�=	�	��j·
7$þ 7jµ,����	+³�þ �]5�³ji	�¶+³��jµ'	+³�þ �^	�þ8$	���+��j·)�B¶�/'����È ;��C�Hµ����^�8$���B¶+³��j´���µ'���=	+³�þ ��³jCM³E�j´O��·�5�³�&`·���y³�þ ���6��A!�{��µ'���=	 ³�þF�&þO�#/)9
-Ãþ��H·R¶$����7Z3�þ �,��+ AD�6�H��þBÿL³��j´4µ�:	�þ��2þ &�7��B¶�·C	��j·����©��	�þ�R%T "�	��j·)�P$���B¶ ³E�j´�&`þH¶�·�5�³�¶�·)�=	$��+ �
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²�³�´�µj¶�·�¸,@1¹%º�»H¼ÑÁÃ½Ã¼2¿�ÐBÜ�é�ÁÃ½M¿_½Ã¼`Å�¾ÃÄ�Æ6¿RÆHÂ9È9Â9½�Ü%ÐBÂ9ÁÃ½Ã¾yÂ9ÆHÏH½ÃÂ9Ä�À%ÄRÊ�½y»H¼�ê`¿_¾@ë�ÄRÒ%Ìy»Ç¿_Â9À&Ë!ÄHÐB¼�È�ÄRÊ�¹�º!»¬ÀHÂ�Ìy»HÂ9ÀHÍÇÙ?äå¼�¾Ã¼4Î±¼�Ï�ÁÃ¼ÅÇÄ�ÅHÏHÈ�¿R½yÂÉÄ�À(ÁyÂ*ì�¼�ícÖ àhgHÞj¼2Û�Ï6¿RÈ9È9ÜrÝÇ½�¾yÏHÈ9¼�Á¦ÔZß(Ö�à�Þ$¿_ÀÇÐ4Ò�¿R¾yÂ9Ä�ÏHÁ�ÐB¼�Í�¾Ã¼�¼ZÁÄRÊ�ÄRÒ�¼�¾yÈ�¿_Å%Ô�Õ3Öâ×�i�×�j+×�ilk�j+×�i m�j+×*ilnHÙpo�À%¿_È9È$ÊòÄ�ÏH¾Ì�¿RÁy¼�Á�Þ$¿!ÐBÂ9ÁÃ½y¾ÃÂ9ÆHÏH½yÂÉÄ�À`ÁÃÜBË!Ë-¼�½y¾ÃÂ�ÌL¿RÆ6Ä�ÏH½s½Ã»H¼3¼�Û�ÏHÂ9È9ÂÉÆ�¾ÃÂ9ÏHË Å6Ä�Â9ÀB½JÄ_Êaq�r%Ö n ÂÉÁsË�¿_ÂÉÀB½+¿RÂ9ÀH¼�ÐjÙ±º�»HÂ9ÁLÐBÂ9ÁÃ½Ã¾yÂ9ÆHÏH½ÃÂ9Ä�À(¿RÅHÅ6¼�¿_¾ÃÁL½ÃÄÍ�¾M¿�ÐBÏÇ¿_ÈÉÈ9ÜÐB¼�Í�¾M¿�Ðï¼�Î�Â9½Ã»rÄRÒ�¼�¾yÈ�¿RÅ$Ù
bs·=��þ�¶�·�	��O�H³��j´8+µ����aw�9³��2·)þ��4	��j·I�����
$���B¶ ³E�j´���µ'���=	+³�þ �?AZ�jþBÿ�·���·R¶)AjÿL·��jþ 	Z·�	�����	C/'����È ;`³�C�������2µ,����	�·)5a���1þ6��·µ'��56·R¶�	��j·a� �+µ'&�7'	+³�þ �Iþ��C7$·R¶i��·)�=	8$���B¶+³��j´��yN:����	 ³jkAPR.þ���5,�$·R¶Z´ ����5s��³j�����B¶�5' þ �U-�¸)W ¸��F3.�F�+µ'&`·)5]�jþ]�6³����j·þ6��·R¶$����7?�!V�þBÿL·��H·R¶)A,y³����2·K���©�-³�&�7,�9³��Z³�	%�6³����6³E�j´ ³j:5�³*g�·R¶�·��,	4��¶�þ & R%TG·=G'7,�É³��Z³�	:"�	��j·)�#i���B¶+³��j´rþ �,��+`ÿ��j·����6³j���j·)

56þ(þ��H·R¶$����7?AZ����5h�$·)���ïµ�+·rÿ�·I�B¶�· ³E�,	�·R¶�·)i	�·)5 ³E�^���  ·)�ÿ��j·R¶Z·e	+ÿLþ`¶�µ,��·)3þ��H·R¶$����7a����&`þp$	C�2þ &�7,��·�	�·=��+ A�ÿL·�&Ñþ¼5�³*�|+
	��j··)(Hµ6³*�9³��j¶+³�µ'& �2þ ��5�³�	+³�þ �#¶�·) µ,�E	=:	�þ�� ���2þHµ'�,	%�2þ &�7,��·�	�·=��+a����54·=G½�F�=	$��+���þH¶�þ��H·R¶$����7t��4N:�j·´�·��j·R¶����=·)(�µ6³*�É³��j¶+³�µ'&
�2þ ��5�³�	+³�þ �/³�R¹

s6ÄwÅ�È u]2<s�Ä@Å�È v%Ë -0lu@'3
�Hµ'��$	+³�	�µ'	+³��j´�	��j·C��þH¶�&rµ,���B·P��þH¶�$���B¶�·)5c"�	��j·)�s³��x�O�
������A��Q(Hµ���	 ³�þF��¸)l'A

s u �^s u�vB³u Ö s u�v
J 2 s v �^s u�vB³v Ö s u�v

J Ë -0lFM,3

�Hþ����H³��j´���þH¶ ;wv;wx A B vB³u 2 s v �]s u³v
s�uy�[s�u�v 2

1/v1 x � 1/x�v1 x¸p� 1/x�v1 x Ë -0lz8,3
�Hµ'��$	+³�	�µ'	+³��j´4þHµj¶�¶���	 ³�þ,�/)1I����5h/)9�Aj¶Z·)�B¶�¶����j´ï³E�j´³A�����5�����&r³��j´�	��j·¶�·)+µ,��	%/�{����È ; A

/ {����È ; 2 ÜÓ Ý �^/)9¸T�[/�9 Ë -0l|� 3
ý�þ 	Z·�	�����	�/ {����È ; 2ö/ ����È ; ÿ©�j·��[/ 9 2 ;'��>w� ²�³�´Hµj¶Z·%¸)M'A�ÿ�·�7,��þF	e/ {����È ; � \����µ'���=	+³�þ ��þO��þ��H·R¶$����7[/ 9 A���þ�¶e+·��H·R¶=���
5�³Hg�·R¶�·��,	�������µj·)3þ��Á/)1,�!À�·�+·R·�	����O	#	��j··)(Hµ6³*�9³��j¶+³�µ'& 7$þï³E�,	C�������j´�·)LÿL³�	��/þ��H·R¶$����7?A�5�³���O7'7$·)�B¶+³��j´/ÿ��j·��/þ��H·R¶i�j�O7³jP�2þ &�7,��·�	�·�-0/�9©2 ¸�z6/)1O3���²jþ�¶%/)1�2 ¸ A'	��j·R¶�· ³�P�jþc+·=��·)�=	+³��H·I7j¶�·)�+µj¶�·e�O��58�j·����2·��jþ�7j¶Z·=��·R¶�·����2· �CN:�j·) ·e�2µj¶��H·)}�~ �$¬�¨2���H�h�b�O¡��)�P�Z���|�<�������¬6�$�|ª������H�h�=«Z°)�|�$�P�|�)�!ª=�0���$�@¡$'�$´�°��®®��¬)�~��°�§y $���������~���=��¨6�½´�°6¡��~�����:����«³�|�#�|�����
�|��¡��³���� 0�|��¡��~���)ªC�k�� @�)�
�����$�~H¡�¦ � �Z���|��¡t��¥��0�P¦���¦�°�H¡��~�����I�~���$�=�����¡����±�|�:���� w������ª�¤�¡i�®�°)�|�=¢
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²�³�´Hµj¶Z·(¸)Mj¹���Û�ÏHÂ9È9Â9ÆH¾ÃÂ9ÏHËGÅH¾yÄ�Å6Ä�¾y½ÃÂ9Ä�ÀHÁJÌy»Ç¿_ÀHÍ�¼�Î�ÂÉ½y»-Ò�¿_¾ÃÜBÂ9ÀHÍ.ÄRÒ�¼�¾ÃÈ�¿_Å�Ô Õ ¿_ÀÇÐ ÝÇ½ÃÀ�¼�ÁÃÁs¾M¿R½yÂ9Ä�ÁJÔ ß Ù
�É³�·r³��h	��j·�-0/ 9 Ì=/ ; 3:7,�j�O�j· A?����5
�����h�$·rµ�+·)5h	�þ�	=���H·e0�É³��2·)3þ��4	��j·e�����
$���ï¶+³��j´���µ'���=	+³�þ �¬³���²�³�´Hµj¶Z·7�,�:À?·��j·R·)5þ �,��+
+µ'��$	+³�	�µ'	�·�/ {����È ; ��þH¶�/b;r³����4(�µ���	+³�þ �N¸);'A'����58y³�&�7,�9³*�|+q¹

�^���� B³vd� ��� 2 /)9
-$/)9�� ÜÓ0Ý �I¸O3 � Ë -0lF¸,3

À?·K���O��	��j·��87,��þ 	����,�� ; v�� ��� � :�P��µ'���=	+³�þ �/þ��!/)9Lþ �,��+�¹�²�³�´�µj¶�·`¸'83³���.7,��þ 	�þ��±+µ����
w�9³��2·)P->�4(�µ���	+³�þ �8l ¸,3�	��j¶�þHµj´F�
	��j·´H·��j·R¶����±$���ï¶+³��j´I��µ'���=	 ³�þF���,�� ;*v �4N�����	s³jkA$²�³�´Hµj¶�·`¸'8r´ï³E��·):	��j·3þ �j·,�@5�³�&`·���y³�þ �����#���©��$���B¶+³��j´I��µ'���=	+³�þ �
	�����	³j��B¶�´Hµ����,��+Nþ��.´H¶Z·)��	�·)$	!³��p	Z·R¶�·)$	)�]>|�ÿL·c�F�+µ'&`·8	����O	e	��j·
�����?ÿL³*�*�%&���³��,	���³��<�h71þ 7jµ,����	+³�þ �<5�³�$	Z¶+³��jµ'	+³�þ ����	þH¶��j·)�B¶�/ {����È ; ³E� �Q(Hµ��O	+³�þ � l|�pA�	��j·���·)�F���Ï�2þ 7,+?þ���¶�µ,��·
ocÿL³*�*�L³����2¶�·)� +·8	��j·856·��jþ &r³�����	ZþH¶!³E�Ï	��j·¾��5�³���³�y³�þ �����
56·R´H¶�� 5'��	 ³�þF���`þ��J¶Zµ,��·�my���þF�'dM·)�=	 ³E��·C"�	��j·)�P�,+
���^��&`þ�µ'�p	P	�����	P�6�B¶ ³�·)3ÿE³E	��x	��j·{56·R´�¶�·R·rþ��Jþ��H·R¶$����7?AZ� %i�jþ7ÿ©�³E�#²�³�´Hµj¶�·`¸'8'�
� � E,_�E�WRUTW^EH��LNS
bJ·=��þH¶�·C5�³���2µ��y³��j´�	��j·�³E&�7,�É³�����	 ³�þF���þ��?	��j·C���1þ6��·.¶�·) µ,�E	=�A6ÿ�·C� 5'56¶�·)�4	��j·��9³�&r³�	���	+³�þ ��Eþ �(þ�µj¶��O������+¼y³�s³�&�71þp+·)5
�p+4þHµj¶%y³�&�7,�9³*"D����	+³�þ ��\����58� � µ'&�7'	+³�þ ��P56·)��2¶+³��$·)5 ³��^�H·)�=	+³�þ �aX'��¸ ��T3´p��³��?A'�j¶+³�·hf�+ AZ	��jþ,+·�� �+µ'&�7'	+³�þ ����B¶�·I-2¸�3
�C	�·R¶����ï¶�+�����7'�����$·�	d�6;'Ì�¸ Ì, `¡pA�-0l,3!$	+³�&rµ,��µ�/��¶�·)$71þ ��+·\-������P3�¶�µ,��·)�A³-0X,3?�6³����B¶�+����j�F�y³*"D����	+³�þ �8	��F$�DA �O��58-�@½3�·)(Hµ����
$7$·)�Z³*"D�Z³�	$+%þ��4���*�=¶�µ,��·)��

N�·R¶����B¶�+�����7'�����1·�	�:�B¶�·%�2þ &�&`þ �r³����$þ 	���7j¶�� �=	+³������?����5�	��j·RþH¶�·�	+³������?�����-ÿLþH¶��ZAp�O��5��B¶�·�·)(�µ����1³E�4·=G'7j¶�·)�y³��H·
7$þBÿL·R¶#	Zþ��6³�´ �j·R¶%���B¶=5�³E���6�É³�	$+8����7'�����$·�	�k���HþI	��j·C� �+µ'&�7'	+³�þ �(þO�Á�\	�·R¶����B¶�+�����7'�����1·�	L³�:�jþ 	���M³E&�7,�É³*"D����	 ³�þF�¾�O��5
�j·����2·e56þ6·)��jþ 	��É³�&r³�	P	��j·���7'7,�9³������6³*�9³�	$+&þO�=þHµj¶�¶�·) µ,�E	=��

N:�j·`¶Z·)$	�¶+³��=	+³�þ �^	Zþ^�����n����� �y³*"$·R¶� ³�I�4¶�·)����M³E&�7,�É³*"D����	 ³�þF�?A!�jþBÿ�·���·R¶)A±����5¿56þÇ·)\7,��� �2·8+þ &`·\�9³�&r³�	�rþ �^	��j··=G¼	�·���M³�þF�%þ��=þ�µj¶�¶�·)+µ,��	����� 	+³*�H�@A³	��j·I�����U�����`³��(�µ6³�	�·�71þBÿ�·R¶i��µ,�@A'����58���F4�1·R·��%µ�+·)5S	�þ�+þ����H·�+þF&`·C���B¶�5�7j¶�þF��
��·�&���:À?·e�2þ�µ,�j5h�B¶�´Hµj·\	�����	��1·=��þ�¶�·e� 5'5�³��j´�	��j·e�2þF&�7,��·=GÇ³�	+³�·)3þ��4&`·)���B´H·,�|7�� �y³��j´�AjÿL·�$�jþHµ,��5S"$¶�$	�µ'��56·R¶=$	�����5
����5�&�� $	�·R¶:	��j·P7$þBÿL·R¶Lþ��±	��j·\�������������½À?·K�2þ�µ,�j58�6�j þI��þÇþ ����	:	��j·K�F5'5�³E	 ³�þF�����=¶�µ,��·3³��p	Z·R¶�� �=	+³�þ ��:71þp�y³��,��·-ÿE³E	��
&`·)���B´�·,�|7�� �y³��j´4³��a	�·R¶�&��þ��4	��j·2³�¶·=g�·)�=	�3þ �h	��j·�$	�·)� 5,+��@$	���	Z·)Lþ��#	��j·������ö�Á����A�	��Çµ�3·=G'	�·���5�³��j´/þHµj¶¶�·)+µ,��	�
	�þr³�������µ�56·e�jþF��$���������j�F�y³*"$·R¶�P����58$	�¶�þF�j´��2þÇþF7$·R¶���	 ³�þF�?�
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