
���������	��
���
���������
�����������
���
�������� �"!���
#����
%$

&('*),+ -�.0/2143	5768)89%:<;�.=3

>@?=ACBEDGFHDJI*K�LM?=N=I�OQP

RTSVU�WYX[Z,S]\_^`S,acbdS8ecRfS8e,gh\ighj_kl^`Smbd\ig"RTe,ghSM\_^`\fnMoEprq�^`S,^`s`stX�u#v�w�x�x�y�z{vm|4},~�S,a�ghs�q�^`S,^`s`stX�u�e,gh��ghstX[�8u�bdS�bdj_a�Z,k�ghSM\
\_�mbd\�\_�8ghjig��#bdS7��g�S8X@�#b[uig0u�Xd�Y���M�,s`^`\�RfS8e,gh\ighj_kl^`Smbd\ig(R�e,ghS]\_^`\Tn���p��8ghS8�0g{��X[j_\_��v��CRiR_z{},�MZ8�i��b"�#b[uig	��X[Z,ste7�%g
X[S8g@^`S����,^t�i��^`\���b[u�^`S8e,gh\ighj_kl^`Smbd\igl���8gh\_�8ghj

a = b
bdS8e�^`S8e,gh\ighj_kl^`Smbd\igE���8gh\_�8ghj

a = c
v��,Z,\(e,gh\ighj_kl^��

Smbd\ighs`nc\_j_Z8g(\_�mbd\
b 6= c

}��<S��,Z,\�bd\_^`��g4g{�8bdkl�,stg(�YX[Z,steH�%g(\_�8g4�M�,^`��Xd�����8g0u�ghZ8u#��Rf����g4e�Z,��\_�8g�X[j_^`a�^`Smbds
u_�,^`� �cbdS8e�\_�8g"u_�,^`�8u�\_�mbd\�jigh\_Z,j_S�\iX¡��X[j_\�¢"bdS8e¤£0v�\_�8ghjig"^tu�bd\�stg#b[u_\	uiX[k�g�jig#b[u�X[S�\iXE\_�,^`S,¥H��g4�mb0��glb
�#b[uig�Xd�J�CRiR{v]bdS8e¡uiX[k�g��,�,^`stX�uiX[�,�8ghjiu#v]��X[j�g{�8bdkl�,stg�vM�Jghj_jighS8�0g�q¦bdjiuiX[S8u#vM�mb0��g�e,g{�rghS8e,g0e(§�Z8ui\¨\_�,^tu¨�C^tgh�©pTªMz{}
q�^`S,^`s`stX�u#�«u�bdj_a�Z,k�ghSM\�^tu�b[u¬��X[s`stX#��u­}�pr®�nEg{���%X�u_^`\_^tX[ScXd���,^tu�bdj_a�Z,k�ghS]\�e�^�¯�ghjiuYu�X[k�gh���mbd\���jiX[k°�,^tuY�,jig0uighS��
\�bd\_^tX[S�Xd�¬^`\#v%�,Z,\	S8X[\�^`S��Yb#nCu	\_�mbd\(u_�8X[Z,ste�kEbd\_\ighj#}±z�²�glbdj_a�Z8g0u�³8jiu_\	\_�mbd\Y§�Z8ui\	X[S8g@u_�,^`��stg{�r\��%X[j_\(bdS8e
g{�8b[�h\_s`nc\f��X7u_�,^`�8u�jigh\_Z,j_S8g0e�}<Rf�¨uiX,v�\_�8ghS�gh^`\_�8ghj

a 6= b
X[j

a 6= c
}�²�g(\_�8ghS��,jig0uighS]\iu�b@��X[j_kEbds�bdj_a�Z,k�ghS]\

\_�mbd\l\_�,^tu@s�b[u_\l�hs�bd^`k"´G\_�mbd\Egh^`\_�8ghj
a 6= b

X[j
a 6= ć

G^tul^`S8�0X[S8ui^tu_\ighS]\l��^`\_� \_�8gcb[uiu_Z,kl�,\_^tX[S \_�mbd\l^`\@^tu
^`S8e,gh\ighj_kl^`Smbd\ig"���8gh\_�8ghj

a = b
bdS8eH^`S8e,gh\ighj_kl^`Smbd\ig@���8gh\_�8ghj

a = c
}<���8g�^`SM\ighjig0u_\�Xd�¨\_�8g@bdj_a�Z,k�ghS]\	s`^tg0u#v

^`Sµ�mbdj_\#v�^`S¶\_�8g"��b[�h\�\_�mbd\(^`\�bd�,�%g#bdjiu(\iXHbd�,�%g#bds¨\iX7S8X[S8g�Xd��\_�8gl�0X[S]\_jiX­��ghjiu_^�bds��hs�bd^`k�u�\iXc���,^t�i�·u_^`kl^`s�bdj
bdj_a�Z,k�ghS]\iu�e�Z8g�\iXE¸�bdjigh\_��¹��[bdS8u"pr¹���bdS8u#v�º#»�¼�½�z�bdS8eH|	bd\_�mbdS���bds`k�X[S·pTªMzlbd�,�%g#bds¾}
RTS�\_�,^tu�S8X[\ig�v R���^`s`sYbdj_a�Z8gl��X[j(\f�YX��0X[Z,S]\ighj��f�hs�bd^`k�u­}V¿ ^`jiu_\#vJ\_�8g@��X[j_kEbds�bdj_a�Z,k�ghS]\4�¾bd^`stu(\iXHg0u_\�bd�,s`^tui��^`\iu
�0X[S8�hs`Z8u_^tX[S�v��rX[j�g0uiuighSM\_^�bds`s`n�\_�8gluQbdk�g@jig#b[uiX[S�¹���bdS8u#�«u(bdS8e¶��bds`k�X[S��«u4bdj_a�Z,k�ghSM\iu��¾bd^`s�\iXVg0ui\�bd�,s`^tu_�µ\_�8gh^`j
�0X[S8�hs`Z8u_^tX[S8u#}Y�Cg0�0X[S8e�v�\_�8g	�,�8ghS8X[k�ghSmb"^`Sc���,^t�i�Hq�^`S,^`s`stX�u�^tuY^`SM\ighjig0u_\ig0e�v,���,^t�i���0X[S8�0ghj_Sc\_�8g��#bdjie�^`Smbds`^`\_^tg0u
Xd��uigh\iu"Xd����bda�Z8gEX[��§_g0�h\iu#v kEbdS,^���g0u_\�\_�8g¡g{�C^tu_\ighS8�0g¡Xd�����mbd\"À	^`\"¿J^`S8g¡�#bds`stg0eÁ�«�%ghS]Z,k4�,j�bds��0X[S,S8g0�h\_^tX[S8u­�`v
�,�8ghS8X[k�ghSmb¡\_�mbd\<\_�8g�stX[a�^t�0u�q�^`S,^`s`stX�u	�0X[S8u_^te,ghjiu	bdjig@bds`jig#b[e�nc¥MS8X­��S�S8X[\�\iX��mbdS8e�stg4��ghs`s¾}���\���g0u_\#vm\_�8ghS�v
�,^tu�bdj_a�Z,k�ghSM\�ui^`kl�,s`nV^`s`s`Z8ui\_j�bd\ig0u<\_�8X�uig�u�bdk�g	Â�b0��u�^`S�b�S8gh�Ã�Yb#n�}Y®�n7a�X�bds��8ghjig�^tu<\_�]Z8u�S8X[\�\iX�e,g{��ghS8e
q¦bdjiuiX[S8u#�«u�\_jig#bd\_k�ghSM\�Xd�J^`S8e,gh\ighj_kl^`Smbd\ig�^te,ghS]\_^`\_^tg0u<�,Z,\�\iXlu_�8X#�Ä\_�mbd\�q�^`S,^`s`stX�u­�«u�bdj_a�Z,k�ghS]\iu­v,^��J\_�8ghnV��X[j_¥
bd\4bds`s¾vJ��X[j_¥µX[S,s`n�bda]bd^`S8u_\4�0ghj_\�bd^`S��rX[j_k�u4Xd��\_�8g��M^tgh�Å\_�mbd\�\_�8ghjigE�#bdS��%g��#b[uig0u(Xd��u_�,s`^`\�^`S8e,gh\ighj_kl^`Smbd\ig
^te,ghS]\_^`\Tn�}

Æ ÇcÈ%ÉËÊ�ÌJÍ{Î�Ï Ð�Ñ¡Í�Ò�Ó ÎµÉ�Ô�Õ
���8g��rX[j_kEbds�bdj_a�Z,k�ghS]\<b[u�q�^`S,^`s`stX�u��,jig0u�ghS]\iu�^`\���gha�^`S8uY��^`\_�Hb4uigh\��¾\_�8g0X[jigh\_^t�(bdj_a�Z,k�ghS]\���X[j�\_�8g��hs�bd^`kÖ\_�mbd\
gh^`\_�8ghj

a 6= b
X[j

a 6= c
prq�^`S,^`s`stX�u#v w�x�x�y�v��,��}ly�×#ØC¼�z{}lR���^`s`s�S8X[\�j�bd^tuiglÙ]Z8g0ui\_^tX[S8u�bd��X[Z,\�\_�,^tu	�mbdj_\�Xd��\_�8g

bdj_a�Z,k�ghS]\#}�®�n¡^`S]\ighjig0u_\<^tu�^`SHq�^`S,^`s`stX�u#�«u��,Z,j_�%X[j_\ig0eHe,ghj_^`��bd\_^tX[S�Xd�¦b@�0X[SM\_j�b[e�^t�h\_^tX[SH�rjiX[kÚ\_�,^tu�e�^tur§�Z,S8�h\_^tX[S
º



Û7I*Ü[ÝJÞ,?=ßÃà�á�âcL]Üdã¦ä¦å%?Má æ0DJßJL]O#L]?[ç¶IrD�Þ�O#L�æhßJLCD�O­I*O�Pº ���8g(¿8X[j_kEbdsJ�<j_a�Z,k�ghSM\
bdS8e�\_�8g4�,jighkl^tu�g0u�\_�mbd\(bdjig"e�^tu_\_^`S8�h\_^`��g@Xd�Yb¡�#b[uig4Xd���CRiRQ�����mbd\	^`\�^tu�^`S8e,gh\ighj_kl^`Smbd\ig@���8gh\_�8ghj

a = b
bdS8e

bdstuiX@���8gh\_�8ghj
a = c

}
���8ghjigY^tu¨bdS"XCe,e@�i�mbdS,a�g����8ghSlX[S8gYjig#b[�i�8g0u�\_�,^tu¦�mbdj_\�Xd��q¨^`S,^`s`stX�u#�«u¨bdj_a�Z,k�ghS]\#}¦èË�8ghjig#b[u#v�^`S"\_�8gY�,jig0�0g0e�^`S,a
�%X[j_\_^tX[S�v8X[S8g	�mb[eV�rX[j_k4Z,s�b[g(XC�0�hZ,j_j_^`S,a�^`Sc\_�8g�e,ghj_^`�[bd\_^tX[S�v8�8ghjig(X[S8g	^`S8u_\ig#b[eV³8S8e,u�k�gh\�b=�¾\_�8g0X[jigh\_^t�4�hs�bd^`k�u
bd�%X[Z,\����mbd\<ghS]\�bd^`stu<���mbd\#}¨���8g�jig#b[uiX[S�^tu�\_�mbd\<q�^`S,^`s`stX�u<S8g0g0e,u�\iXEbd�,�%g#bds¾v,^`Sc\_�,^tu��mbdj_\<Xd�¦�,^tu<bdj_a�Z,k�ghSM\#v
\iX¡\_�8g��hs�bd^`ké\_�mbd\<�rjiX[k�\_�8g4�hs�bd^`k�\_�mbd\(êëX[S8g�kEb#nH^`S��rghj�\_�mbd\�^`\�^tu<S8X[\�^`S8e,gh\ighj_kl^`Smbd\ig@���8gh\_�8ghj(ê�}���u
�8g�S8X[\ig0u#v�^`\�^tu�S8X#�Ä�Yghs`s�¥MS8X­��Sc\_�mbd\Y\_�8g	��bds`^te�^`\fnVXd�J\_�,^tu�^`S���ghjighS8�0g	S8g0g0e,u�\iX"��g	e�^tu_\_^`S,a�Z,^tu_�8g0eV�rjiX[kÖ\_�8g
��bds`^te�^`\fn�prX[j�gh��ghSV\_j_Z,\_��z¬Xd�J\_�8g�b[uiu�XM�h^�bd\ig0eV�0X[S8e�^`\_^tX[Smbds�UTR¾� ê�v]\_�8ghS7^`\Y^tu�S8X[\Y^`S8e,gh\ighj_kl^`Smbd\ig	���8gh\_�8ghj<ê<o�}
|	bd\_Z,j�bds�u_n�u_\ighk�u�\_�mbd\�bds`stX#�ì\_�8g�k�ghS]\_^tX[S8g0e�^`S��rghjighS8�0g(kEb0n7^`S]��bds`^te8bd\ig(\_�8g�b[u�uiXM�h^�bd\ig0ec�0X[S8e�^`\_^tX[Smbds¾}îí
W�bds`s¨\_�8glj_Z,stgE^`S�Ù]Z8g0ui\_^tX[S¶ï	¹¨�2bdS8eµ��j_^`\igH�

∇
�4�%\iXck�g#bdS���^`\(^tu�^`S8e,gh\ighj_kl^`Smbd\ig¡���8gh\_�8ghj4�"}����8ghS��Yg

kEb0n7jigh�,jig0uighSM\<\_�8g	jighstgh��bdS]\��mbdj_\<Xd�¦q¨^`S,^`s`stX�u#�«u�bdj_a�Z,k�ghSM\�b[u���X[s`stX#��u#�
p�º­z

a 6= b ` ¬∇a 6= b
ï	¹¨�

p�w�z
a 6= b ` ¬[∇(a 6= b)&∇(a 6= c)]

��¿Äp�º­z
p�y�z

a 6= c ` ¬∇a 6= c
ï	¹¨�

p�ðMz
a 6= c ` ¬[∇a 6= b&∇(a 6= c)]

��¿Äp�y�z
p�½�z

a 6= b ∨ a 6= c ` ¬[∇(a 6= b)&∇(a 6= c) ñ q�jiXCXd���]nHW�b[uig0u�p�w�v ðMz
���8g�bdj_a�Z,k�ghS]\�^tu�uiX[k�gh���mbd\�e�^�¯�ghjighS]\��rjiX[kÚq�^`S,^`s`stX�u#�«u(prq�^`S,^`s`stX�u­v8w�x�x�y�v���}¨y�»�z{v�\_�8X[Z,a��V^`\�^tu�\iX"\_�8g	u�bdk�g
g{¯�g0�h\#} ò�^`S8g0u<p�º­z¦bdS8eHp�y�z Xd��\_�,^tu¬bdj_a�Z,k�ghSM\¬�0X[j_jig0u_�%X[S8e@\iX	s`^`S8g0u<p�w�w�z¦bdS8eHp�w�y�z Xd���,^tu­} ��\¦s`^`S8g�p�wdðMz Xd���,^tu#v
�8g�uQb0n�u�\_�mbd\�g#b[����Xd�¨\_�8g0u�g��óghS]\�bd^`stu�uiX[k�gh\_�,^`S,aV\_�mbd\��0X[SM\_j�b[e�^t�h\iu#��\_�8g��hs�bd^`ké\_�mbd\

∇(a 6= b)&∇(a 6= c)
}

ò�^`S8g0u@p�w�z�bdS8e·p�ðMz�Xd�¦\_�8g��,jig0uighS]\	bdj_a�Z,k�ghS]\	�#bd�,\_Z,jig(\_�mbd\�uighS]\_^`k�ghSM\#}<ô�SHs`^`S8g0u"p�w�½�z�bdS8e·p�w�õ�z{vmq¨^`S,^`s`stX�u
�hs�bd^`k�u@\_�mbd\l��g7�mb#��gHb·�ó�0X[S]\_j�b[e�^t�h\_^tX[SG�Mn·�#b[uig0u­���rjiX[kö���,^t�i� ^`\@��X[s`stX#��u@\_�mbd\c�

∇(a 6= b)&∇(a 6= c)
�

�#bdS,S8X[\<�%g�\_j_Z8g�}����mbd\<�hs�bd^`ké�0X[j_jig0u_��X[S8e,u�\iXls`^`S8gVp�½�z�Xd��\_�8g(�,jig0uighSM\�bdj_a�Z,k�ghS]\#v�\_�8X[Z,a���^`\�kEb0ncS8X[\��%g
ÙMZ,^`\ig	���mbd\<q�^`S,^`s`stX�u�^`SM\ighS8e,u#}¬���8g�g{��\_jighk�ghs`n7^`S��rX[j_kEbds����mbdj�b[�h\ighj�Xd�¦�,^tu�bdj_a�Z,k�ghS]\<kEbd¥�g0u<^`\�e�^�÷E�hZ,s`\�\iX
�%g�u_Z,jig�}
���8gc�hj_Z8�h^�bds<u_\igh� ^`S \_�8gHbdj_a�Z,k�ghSM\Es`^tg0u@^`S \_�8gHbd�,�%g#bds�\iX��,jiXMXd�	�]nø�#b[uig0u�bd\ls`^`S8g�p�½�z{} |�X#�(vYb[u�u�bd^te
bd�%X#��g�v�^`\�^tu�g0uiu�ghS]\_^�bds�\iXce�^tu_\_^`S,a�Z,^tu_�µ\_�8g@�hs�bd^`kù\_�mbd\�\_�8g@^`S���ghjighS8�0glï	¹¨�ú^tu	�[bds`^te��rjiX[kû\_�8gl�hs�bd^`kù\_�mbd\
bds`sY^`S8u_\�bdS8�0g0u@Xd��\_�8g¡�0X[S8e�^`\_^tX[Smbds��

A → ¬∇A
� bdjigE\_j_Z8g�}���S8e¶\iX�ghS��rX[ji�0g¡\_�mbd\@e�^tu_\_^`S8�h\_^tX[S�v¨X[S8g¡k�Z8u_\

e�^tu�bds`stX­�úbd�,�%g#bdsJ\iX¡ï	¹¨�ü��^`\_�,^`S�\_�8g��0X[SM\ig{�C\�Xd�¨�0X[S8e�^`\_^tX[Smbds¦�,jiXMXd��u#}<ô�\_�8ghj_��^tuig�v%X[S8g"�0X[Z,ste�e,ghj_^`��g@bdS]n
^`S8u_\�bdS8�0g(Xd�¦\_�8g�k�ghSM\_^tX[S8g0e��0X[S8e�^`\_^tX[Smbds b[u��rX[s`stX­��u#�
p�º­z

A ` ¬∇A
ï	¹¨�

p�w�z
` A → ¬∇A

WYX[S8e�^`\_^tX[Smbds��,jiXCXd��p�º­z
ý8þ=ÿ���ÿ������	��

�����������������	����������
�� �"!$#�#�%'&�(

w



Û7I*Ü[ÝJÞ,?=ßÃà�á�âcL]Üdã¦ä¦å%?Má æ0DJßJL]O#L]?[ç¶IrD�Þ�O#L�æhßJLCD�O­I*O�Pw ���8g(RTS���X[j_kEbds��<j_a�Z,k�ghSM\

���8ghjig�bdjig�u_^`kl^`s�bdj�ÙMZ8g0u_\_^tX[S8u�\iX@�%g	j�bd^tuig0eHbd�%X[Z,\�q�^`S,^`s`stX�u#�«u�bd�,��g#bds�\iXlï	¹¨� ��^`\_�,^`S�b"�,jiXCXd�¦�]n7�#b[uig0u#}�Rf�
X[S8g�bds`stX­��u<u_Z8����bdS�bd�,��g#bds¾v8\_�8ghS�X[S8g(�#bdS�bdj_a�Z8g�b[u��rX[s`stX­��u#�
p�º­z

A ` ¬∇A
ï	¹¨�

p�w�z
¬A ` ¬∇¬A

ï	¹¨�
p�y�z

¬A ` ¬∇A
pru�g0g�\ig{�C\Qz

p�ðMz
A ∨ ¬A ` ¬∇A

q�jiXCXd���]n7�#b[uig0u
ò�^`S8gøp�y�zl�8ghjig�^tu�§�Z8u_\_^�³mg0eG�]nÁ\_�8gH��b[�h\V\_�mbd\V^`\iuE�%gh^`S,a¶^`S8e,gh\ighj_kl^`Smbd\ig����8gh\_�8ghj

¬
�°§�Z8ui\E^tu�^`\iuV�%gh^`S,a

^`S8e,gh\ighj_kl^`Smbd\ig	���8gh\_�8ghj��4}M|�X­�(vC^�����g�e,X�S8X[\Y�mb0��g�\_�8g�s�b0� Xd�Jg{���hs`Z8e,g0e¡kl^te,e�stg�vC��g	�#bdS,S8X[\Y�,jiX#��g�\_�mbd\
^`\Y^tu�S8X[\Y^`S8e,gh\ighj_kl^`Smbd\ig����8gh\_�8ghj��ÃX[Z,\_j_^`a��M\#}*)YZ,\YuiX[k�g�Xd��Z8u�e,X@b=÷�j_kÖg{�,�hs`Z8e,g0eVkl^te,e�stg�}¨®�X[jig0X#��ghj#v8b
e,g{��ghS8e,ghj�Xd�¦�CRiR����8X@e�^te7S8X[\���^tu_�7\iX@e,X"u�X4kl^`a��M\�n�gh\�X[��§�g0�h\�\_�mbd\�^`\�^tuYS8X[\�£,+.-0/�1_�"2.3�£4/�+.1�5E\iX"�8X[steV\_�mbd\
gh^`\_�8ghj�6üX[j�S8X[\���6Ã�,Z,\�^`\�^tu�^`S8e,gh\ighj_kl^`Smbd\ig4���,^t�i��}7)YZ,\�^`\���X[Z,ste���g�^���u_Z8����bd�,�,s`^t�#bd\_^tX[S8u�Xd��ï	¹¨�Ã�Yghjig
�%ghj_kl^`\_\ig0e�}¨��\�\_�8g<��ghj_n¡stg#b[u_\#vC\_�8ghS�vM^`\�^tu��¾bdj¬�rjiX[kÚ�hstg#bdjY\_�mbd\�q�^`S,^`s`stX�u��#bdS7stgha�^`\_^`kEbd\ighs`ncbd�,��g#bds%\iX"ï	¹¨�
���8ghjig��8g(e,XCg0u#}
®�X[jig0X#��ghj#vCX[S8g��#bdSEu_�8X#� \_�mbd\#v]^`SEb�stX[a�^t��\_�mbd\�bds`stX­��u¨\_�8g�bd�,�,s`^t�#bd\_^tX[S¡Xd��ï	¹¨� X[S,s`n@X[Z,\iu_^te,g�u_Z,�%X[jie�^`Smbd\ig
e,g0e�Z8�h\_^tX[S8u�p�^`S �mbdj_\_^t�hZ,s�bdj#v����,^t�i� e,XCg0ulS8X[\Ebds`stX­� ^`\���^`\_�,^`SG�0X[S8e�^`\_^tX[Smbds��,jiXMXd�_v��,jiXMXd�	�]n �#b[uig0u#vYbdS8e
1,8$2.9,£4/�3�+Cz{v]S8X�u_Z8�i�E�0X[S8�hs`Z8ui^tX[S¡b[u�\_�mbd\¬q�^`S,^`s`stX�u�uig0gh¥�u¨�#bdSl��g�jig#b[���8g0e:9;-=<>8�?@?�+ -A8<�.?@?�9;BC8�?D/FEC�"/"G4+.1�BH9;<��I8
3F-=J�+.<KJL3F-IM7�

∇
�m£i� -���N"NO8i�.1�3P-H��N"NA<Q3�£i� /�3	+.-O?�+$GSRT8'3�¢�-03�UWV ?SR��.X¨}Y)YZ,\¬\_�,^tu�b[u�u_Z,kl�,\_^tX[S¡^tu¬\_�8g<�hj_Z8�h^�bds%X[S8g���X[j

¹���bdS8u#�«u�bdS8e���bds`k�X[S��«u(bdj_a�Z,k�ghSM\iu#}�Rf�¨��glbds`stX#�ú^`\#v�\_�8ghS��Yglbds`jig#b[e�nH¥MS8X­�ú\_�mbd\"�
∇(a 6= b)

���#bdS,S8X[\	��g
\_j_Z8gY^���ï	¹¨�¤^tu�b��[bds`^te"j_Z,stg�}�)�Z,\¦^�����g�e�^tu�bds`stX#� \_�8g�b[uiuiZ,kl�,\_^tX[S�v�\_�8ghS7�

∇(a 6= b)
�[�#bdS@��g�\_j_Z8g�}¦q�^`S,^`s`stX�u#�«u

bdj_a�Z,k�ghS]\4^tu	\_�8ghjig{�rX[jig¡bdSµ^`kl�,jiX#��ghk�ghS]\@X#��ghj4¹��[bdS8u­�«u(bdS8e·��bds`k�X[S��«u(X[S,s`n�^��Y^`\(u_Z8�0�0g0g0e,u(��^`\_�8X[Z,\(\_�,^tu
b[uiu_Z,kl�,\_^tX[S�}Z)�Z,\�^`\�e,XCg0u�S8X[\#���úk�XCe,ghs���X[j�b�stX[a�^t��\_�mbd\��[bds`^te8bd\ig0u	ï	¹¨��vmuiZ8u_\�bd^`S8u��hs�b[u�u_^t�#bds�stX[a�^t��v%bdS8e
��ghj_^�³mg0u	�%X[\_�¤�

∇(a 6= b)&∇(a 6= c)
��bdS8e¤�

b 6= c
�`v%^tu�g#b[ui^`s`n��0X[S8u_\_j_Z8�h\ig0e��Mn�b[e8bd�,\_^`S,ac\_�8g@�0X[S8u_\_j_Z8�h\_^tX[S

^`S¶pr²�g0�i¥%v�º#»�»�¼�z{}

[ ÇcÈ%É]\rÔA^_Ì�Í{ÎµÏJÐ�Ñ¡Í�Ò¨ÓJÎµÉ�Ô�Õ
²�ghjig��«u����mbd\<R�\_�,^`S,¥¡^tu�jig#bds`s`nV�%X[\_�8ghj_^`S,a¡q�^`S,^`s`stX�u#}YW�bds`s�\_�8g�u_�,^`�H\_�mbd\�stg{�r\���X[j_\C_71�3�M�p�^`Smbds*z�bdS8ec\_�8g	\f�YX
\_�mbd\�jigh\_Z,j_S8g0ea`"N�� /0p�^�bds`s`n��0X[SM\_^`S]Z8X[Z8uQz�bdS8e¶ê��.1'/0pru�bdjig@\_�8glu�bdk�g­z{}@è�g@��X[Z,ste��mb0��gEb7�#b[uiglXd�<�CRiR�^���^`\
��ghjig�^`S8e,gh\ighj_kl^`Smbd\ig����8gh\_�8ghjb` N,� /<�Yghjigc_S1�3�M�bdS8e����8gh\_�8ghj"ê��.1'/���ghjigc_S1�3dM��,Z,\(e,g{³8S,^`\ighs`n�\_j_Z8g@\_�mbd\
` N��"/¨��ghjig�S8X[\�ê��.1'/�}�²�X­� kEbdSMn¡u_�,^`�8u­v]\_�8ghS�v�stg{�r\��%X[j_\�ec���8g	bdS8u_�YghjY�YX[Z,stecuig0ghk°\iX��%g��óX[S8g��`}�)YZ,\Y^���^`\
^tu�^`S8e,gh\ighj_kl^`Smbd\ig4���8gh\_�8ghjf` N��"/�^tug_71�3�M�v,\_�8ghSH^`\�^tu��,jig0uiZ,kEbd�,s`nV^`S8e,gh\ighj_kl^`Smbd\ig4���8gh\_�8ghjf` N,� /Ystg{��\��%X[j_\#v
X[S,s`n�s�bd\ighj�\iX"jigh\_Z,j_S�v,X[j�^`S8ui\ig#b[eV�#bdk�g�^`SM\iXlg{�C^tu_\ighS8�0g�bd\�uiX[k�g���X[^`SM\�bdstX[S,a"\_�8g���b0n�}¨��S8e¡q¨^`S,^`s`stX�u�³8S8e,u
\_�8g	��X[s`stX#��^`S,a��,j_^`S8�h^`�,stg
prq�WYR_z Rf��^`\�^tuY^`S8e,gh\ighj_kl^`Smbd\ig(���8gh\_�8ghjZhH�mb[u��,jiX[��ghj_\Tncê�vM\_�8ghSc\_�8ghjig�^tu�S8X@e,gh\ighj_kl^`Smbd\ig4bdS8ui��ghj�\iX

\_�8g�Ù]Z8g0u_\_^tX[S��8X#�ÃkEbdSMnV\_�,^`S,a�u<�mb0��g��,jiX[�%ghj_\fn�ê�}
y
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bd�,�%g#bds`^`S,a8}�RT\<^tu#v�^`S8e,g0g0e�v�b��,j_^`S8�h^`�,stg"�8g4\_�,^`S,¥Cu�Uf�mb[u�a�jig#bd\��,s�bdZ8ui^`�,^`s`^`\fn�jigha]bdjie�stg0u�u�Xd�¨���mbd\	u_\�bdS8�0g"X[S8g
\�bd¥�g0u�\iX­�Ybdjie,u���bda�Z8g	^te,ghS]\_^`\Tn7X[j��CR�R¾o4prq�^`S,^`s`stX�u­vmw�x�x�y�v���}¨y�»�z{}*)YZ,\�^��J^`\�^tu�^`S8e,gh\ighj_kl^`Smbd\ig����8gh\_�8ghjf`"N�� /
^tu:_S1�3dM�vJ\_�8ghS·^`\(^tu4^`S8e,gh\ighj_kl^`Smbd\igE���8gh\_�8ghji` N�� /	stg{�r\��%X[j_\#v¦bdS8e¶q�WYR�ghSM\�bd^`stu4\_�mbd\4^`\(^tu4^`S8e,gh\ighj_kl^`Smbd\ig
�8X#�ükEbdS]ncu_�,^`�8u�stg{�r\��%X[j_\#v����8ghS8�0g(^`\�^tuf-W+"/¬�%g��0X[j_jig0�h\<\iXlu�b#n¡\_�mbd\¨§�Z8u_\�X[S8g�u_�,^`�cstg{��\<��X[j_\#}
q�^`S,^`s`stX�uY^tu¨^`S8�hs`^`S8g0e¡\iX��,s�bdk�g�\_�8g��,jiX[�,stghk°�8ghjig<X[Sc�CRiRQv[�,Z,\�^`\¬^tu�q�WYR¦\_�mbd\¬^tu�bd\��¾bdZ,s`\#}�q�WYR¦^tu�bd�,�%g#bds`^`S,a
���8ghS�X[S8g��0X[S8u_^te,ghjiu�b�ui^`S,a�stg�X[��§_g0�h\<^`S�^tuiX[s�bd\_^tX[S���²�ghjig�^tuDj�X[S8g0u­v�bdS8e�^`\#�«u<^`S8e,gh\ighj_kl^`Smbd\ig@���8gh\_�8ghj��8g��«u
�mbdste�}@R¾��uiX,v%\_�8ghS�u_Z,jighs`n�^`\�^tu(bdstuiXV^`S8e,gh\ighj_kl^`Smbd\ig��8X­�ÅkEbdS]n��mbdste���g0X[�,stg�\_�8ghjig�bdjig�v�u_^`S8�0g@^��7j]X[S8g0u�^tu
�mbdste�v¦\_�mbd\#�«ulX[S8g¡k�X[jig�v¬bdS8e¶^����8g��«u"S8X[\#v�\_�mbd\#�«u@X[S8gE�rgh�Yghj#}��M^`kl^`s�bdj_s`n�v¬X[S8g¡kl^`a��]\@\_�,^`S,¥�\_�mbd\#v�^���^`\"^tu
^`S8e,gh\ighj_kl^`Smbd\igl���8gh\_�8ghjH` N,� /�stg{�r\��%X[j_\#v%\_�8ghS�^`\	k�Z8u_\	�%g�^`S8e,gh\ighj_kl^`Smbd\igl�8X­� kEbdS]n�u_�,^`�8u�stg{��\	�%X[j_\#�<Rf�
` N��"/�e�^te�vm\_�mbd\���X[Z,ste���g(X[S8g�k�X[jig km^���S8X[\#v�X[S8g(stg0uiu#}S)YZ,\�\_�mbd\#�«u���jiX[S,a8}����8g��#b[uig4Xd�S` N�� /�^tu�e�^�¯%ghjighSM\
�rjiX[k�\_�8g@�#b[uig"Xd�lj�X[S8g0u#}m_S1�3dMHstg{��\��%X[j_\#}�R¾��` N,� /<e�^te�v�\_�8ghS�\_�mbd\	^tu��%g0�#bdZ8uigC` N�� /<^tu�^te,ghS]\_^t�#bds�\iXn_S1�3�M�v
bdS8ec\_�8ghSc`"N�� /Y^tu�S8X[\�X[S8gbBg+.1,84u_�,^`�c\_�mbd\�stg{�r\��,Z,\�§�Z8ui\o/FEp8(ui�,^`�H\_�mbd\�stg{�r\#}����8g(u�bdk�g	a�XCg0u��rX[j�ê��.1�/�}
ô�S8g�kl^`a��M\¬�YX[j_j_n�vMu_^`kl^`s�bdj_s`n�vM\_�mbd\¬^��%^`\¨^tu¬^`S8e,gh\ighj_kl^`Smbd\ig<���8gh\_�8ghjZ` N�� /¦stg{�r\¨�%X[j_\�bdS8e¡bdstuiX(^`S8e,gh\ighj_kl^`Smbd\ig
���8gh\_�8ghj@ê��.1�/	e�^te�v�\_�8ghS¶kEb0nC�%gl��X[\_�q`"N�� /(bdS8e·ê�� 1�/�stg{�r\#v�^`Sµ���,^t�i�¤�#b[uigl\T��X�ui�,^`�8u���X[Z,ste¶�mb0��g�stg{�r\#}
)YZ,\¬uiX	\iX�jig#b[u�X[S���X[Z,steE��g�\iX�u_Z,�,��X�u�g�\_�mbd\¨^`\¨^tu�^`S8e,gh\ighj_kl^`Smbd\ig����8gh\_�8ghj¬�%X[\_�r` N��"/¦bdS8e7ê��.1'/ stg{��\¨�%X[j_\#v
bdS8ec^`\�^tu�S8X[\#�¬Rf\�^tu(pre,g{³8S,^`\ighs`n8z�\_j_Z8g�\_�mbd\�S8X[\<��X[\_�s` N,� /�bdS8e�ê��.1'/Ystg{��\��%X[j_\#}�ô�S,s`nn_71�3�M¡e�^te�v�bdS8ec^`\�^tu
e,g{³8S,^`\ighs`n7\_j_Z8g�\_�mbd\�S8X[\��%X[\_�s` N��"/�bdS8e�ê��.1'/�bdjig:_71�3�M�}
q�^`S,^`s`stX�u��,^`k�u�ghs��%bdj_a�Z8g0u�\_�mbd\#v�^����CRiR��8X[ste,u#v[\_�8ghSl^`\¦^tu¦S8X[\¦�¾bdstuigY\_�mbd\�p�bdS8eluiX�^`\ ^tu¦^`S8e,gh\ighj_kl^`Smbd\ig����8gh\_�8ghjQz
g{�8b[�h\_s`nEX[S8g<u_�,^`�t1,8'/�9I1�-A8$2V\iX���X[j_\�prq�^`S,^`s`stX�u#v,w�x�x�y�vC�,��}¦ð�ð[¯Yz{}¦¹¦�8b[�h\_s`nEX[S8g<u_�,^`�Vjigh\_Z,j_S8g0eV^��JbdS8e¡X[S,s`nl^��
\_�8ghjig	^tu<b"u_�,^`�c\_�mbd\�jigh\_Z,j_S8g0e�bdS8e7S8X[\_�,^`S,a¡ghstuig	e�^te�}*)YZ,\��0X[S8u_^te,ghjb_S1�3�M�}�WYghj_\�bd^`S,s`nn_S1�3�M¡jigh\_Z,j_S8g0e�}¬��\
\_�8g���ghj_nlstg#b[ui\#v]^`\�^tu¬S8X[\¬��bdstuig<\_�mbd\�^`\Ye�^te�}Y)�Z,\YS8X[j¬^tu�^`\¨�¾bdstuig�\_�mbd\YS8X[\_�,^`S,a@ghstuig<e�^te�}��<��\ighjYbds`s¾vM^`\�^tu��¾bdstuig
S8gh^`\_�8ghj�\_�mbd\o` N��"/�^tu�^te,ghS]\_^t�#bds¦\iXc_S1�3dMcS8X[j<\_�mbd\	ê��.1�/�^tu�^te,ghS]\_^t�#bds \iXu_S1�3dM�}��CXE��X[\_��\_�8g0uig(X[�,\_^tX[S8u	bdjig
X[�%ghS�v8���,^t�i��stg#b0��g0u�\_�8g(�%X�uiu_^`�,^`s`^`\Tn7X[�%ghSH\_�mbd\�ô�j_^`aEjigh\_Z,j_S8g0e�bdS8e�S8X[\_�,^`S,a¡ghstuig�e�^te�}7)YZ,\�\_�8g(�,jiX[�,stghkHv
�8ghjig¡bda]bd^`S�v¦^tu�\_�mbd\4\_�8gE^`S8e,gh\ighj_kl^`Smb[�h^tg0u�bd\�^tuiuiZ8g¡bdjig�S8X[\"^`S8e,gh�%ghS8e,ghS]\@Xd�<X[S8g¡bdS8X[\_�8ghj#}�RT\(^tu4^`S8e,g0g0e
�¾bdstuig<S8gh^`\_�8ghj�\_�mbd\�` N,� /¬^tuY^te,ghSM\_^t�#bds�\iXt_71�3�M�S8X[j�\_�mbd\<ê��.1'/¬^tu­}�)YZ,\�\_�8g0uig�^`S8e,gh\ighj_kl^`Smb[�h^tg0u<�#bdS,S8X[\��%X[\_�
�%gljig0uiX[s`��g0e�\_�8gEu�bdk�g���b0n�}7R¾��` N��"/	^tu(^te,ghS]\_^t�#bdsY\iXa_S1�3dM�vJ\_�8ghSøê��.1�/	^tu(S8X[\#v¦bdS8e�\_�8ghS¶\f�YX�ui�,^`�8u���^`s`s
�mb0��g�jigh\_Z,j_S8g0e��D` N�� /(p�\_�mbd\�^tu#v�_S1�3�M,z�bdS8e�ê��.1'/�}�Rf�l`"N�� /�^tu�S8X[\�^te,ghS]\_^t�#bds \iXu_S1�3dM�v8\_�8ghS�ê��.1'/�^tu#vmbdS8e�uiX
bda]bd^`Sc\f�YX�u_�,^`�8u���^`s`s��mb#��g�jigh\_Z,j_S8g0e���ê��.1'/�p�\_�mbd\�^tu#v�_S1�3�M,z�bdS8e��M�mbd\#}¨|�X@�0X[SM\_j�b[e�^t�h\_^tX[S�^tuY��X[j_\_�8�0X[kl^`S,a
��^`\_�8X[Z,\<u_\_jiX[S,a�ghj��,j_^`S8�h^`�,stg0u#}
q�^`S,^`s`stX�u�^`Sµ��b[�h\(ghkl�,stX­nCu4u_Z8�i�·u_\_jiX[S,a�ghj(�,j_^`S8�h^`�,stg0u#vJ^`Sµ\_�8g@��X[j_k�Xd��b[u�u_Z,kl�,\_^tX[S8u�bd�%X[Z,\(\_�8g�uighkEbdSM\_^t�0u
a�X#��ghj_S,^`S,a�\_�8gYX[�%ghj�bd\iX[j��

∇
�[bdS8e�v�^`S8e,g0g0e�v�\_�8gYstX[a�^t�#bds8�0X[S,S8g0�h\_^`��g0u#}����8g�b[uiu_Z,kl�,\_^tX[S�v�^`S@�,j_^tg{�_v�^tu \_�mbd\¦\_�8g

Z,S8e,ghj_s`nC^`S,a�uighkEbdSM\_^t�0u�^tu�kEbdSMn]�¾��bds`Z8g0e�} q bdjiuiX[S8u­v=���8X�^tu�q�^`S,^`s`stX�u#�«u�kEbd^`S�\�bdj_a�gh\#vde,XMg0u�Xd�8�0X[Z,jiuig¨kEbd¥�g�\_�,^tu
b[uiu_Z,kl�,\_^tX[S�}Y)YZ,\¦^��m\_�mbd\¦^tu ���mbd\¦�#bdZ8u�g0u¦\_�8g�\_jiX[Z,�,stg�v�\_�8ghS"\_�mbd\¦^tu ���mbd\��#bdZ8uig0u¦\_�8gY\_jiX[Z,�,stg�}¦RfS"\_�8g�uiX[j_\iu
Xd�JkEbdSMn]�¾��bds`Z8g0eHu_n�u_\ighk�uYZ,S8e,ghj<e�^tui�hZ8u�u_^tX[S�v�X[S8g�u_^`kl�,s`n¡�#bdS,S8X[\�kEbd¥�g	a�XCXCeVu�ghS8uig	Xd�J\_�8g@�óe,gh�%ghS8e,ghS8�h^tg0u
bdk�X[S,aV^`S8e,gh\ighj_kl^`Smb[�h^tg0u#�%��g4�mb0��g4��g0ghS�e�^tui�hZ8uiu_^`S,a8v%bdS]n�k�X[jig�\_�mbdS�X[S8g��#bdS�kEbd¥�g�a�XCXCe�uighS8uig�^`S�u_Z8���
u_n�u_\ighk�u�Xd��\_�8g7�¾b[�h\�\_�mbd\¡bdSMn�X[S8gH\�bds`stghjE\_�mbdS uiX[k�g0X[S8gH���8Xµ^tuE\�bds`s�k�Z8ui\E�%g7\�bds`s¾} �MZ8��� u_\�bd\ighk�ghSM\iu
Xd�4�«�%ghS]Z,k4�,j�bds<�0X[S,S8g0�h\_^tX[S8u#�`v�b[ulÀ	^`\�¿ ^`S8gV�#bds`stg0eø\_�8ghk pr¿ ^`S8g�v�º#»�×[½�z{vYbdjig7�0X[Z,S]\ig0eÁ^`S8e,gh\ighj_kl^`Smbd\igH�]n
kEbdS]nM�¾��bds`Z8g0e�u_n�u_\ighk�u#}

ð
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�MZ,�%ghj_�[bds`Zmbd\_^tX[Smbds�bd�,�,jiX�b[�i�8g0u#v¦X[S�\_�8g¡X[\_�8ghj(�mbdS8e�v�bdjig�e,g0u_^`a�S8g0e¶\iX�b[�0�0X[klk�XMe8bd\ig�§�Z8u_\(u_Z8�i�¤�0X[S,S8g0�{�
\_^tX[S8u	�%gh\f��g0ghSµ^`S8e,gh\ighj_kl^`Smb[�h^tg0u­v�bdS8eµbdSµbd�,�,jiX�b[���µ\iXV^`S8e,gh\ighj_kl^`Smbd\ig@^te,ghS]\_^`\_^tg0u��mb[uig0e�Z,�%X[S�b��,jiX�b[e�s`n
u_Z,�%ghj_�[bds`Zmbd\_^tX[SmbdsY�rj�bdk�gh��X[j_¥·�mbdS8e�stg0u"�#bdjie�^`Smbds`^`\TnH§�Z8e�a�ghk�ghS]\iulu_k�XCX[\_�,s`n�v¨b[ulbcs`^`\_\_stg7g{����ghj_^`k�ghSM\�bd\_^tX[S
��^`s`s�u_�8X­�(}�q�^`S,^`s`stX�u<g{���,s`^t�h^`\_s`nHe,g0�hs`^`S8g0u<\iXEXd¯%ghj�bdS�bdj_a�Z,k�ghS]\�bda]bd^`S8u_\�u_Z8����bd�,�,jiX�b[�i�8g0u­v�X[SH\_�8g�a�jiX[Z,S8e
\_�mbd\"U�}0}0}�\_�8gc^`S8e,gh\ighj_kl^`Smb[�hn ^`SÁÙ]Z8g0ui\_^tX[S ^tule�Z8gc\iX�\_�8g7��X[j_steGb[uEX[�,��X�uig0eø\iX�bdS ^`kl�,jig0�h^tui^tX[SÁ^`S \_�8g
s�bdS,a�Zmbda�g(Z8u�g0e7\iX�e,g0ui�hj_^`�%g	\_�8g(u_^`\_Zmbd\_^tX[S�}0}0}�o¶prq�^`S,^`s`stX�u#v�w�x�x�y�v,��}¨y�×�z{}
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