
���������	��
���������������������	����������� ����!

"$#&%('*),+.-�'0/213#&%

4.57698;:=<>:@?BA@CED,<GFHDJIK69:�L�8NMOC*<>CQPO5>:@RO?SC$F9<GD�<T6@:@UWV*DJI�XZY[C\V$C$5>8]DJ^SIO?B6`_	:@I�a 8bC(c	PdC*V(8GC$A@Ce576WD,POPf?S^gV*DJIK8G8;:h<>:@?BA@C
C$A@Ce576`PO5>:@Rf?SCeFi:@I`8;MOCkjKUf^SlQmon�Ck:�L28;C$I D�V$V$CeP	8bP3C$:@PO?SCQnpMf:9VeD,Iq_f:=:�IO?B6HrfAsC�tO:�5bC$A@CeIWL2C$nTC$5TmoROUf8GnTCk_f:hnGD,Is8
6s:�Uu8;:wv@^BA@CqDJ?S?�8;MfC`jsUOC*<78N^S:@Ix<y<N:�FoCo8;Mf:@Ufv@MK8eX[z{:�FoC9:@LG8NMOCeF|FHD$6[RdCH8N:@Ufv@MOC$5}8;MdDJIu6s:@U�a~5>CHUx<>Ce_u8N:OX��\C$CeP
8;Uf5NIf^SIOvh8;MfCeFi:0A@Ce5b^SIW6@:@UO5bMfC0D�_���:�L28;C$I`8;MfC}V(5NUOV$^�D,?�^SIx<>^Sv@Ms8�V$:@F=C*<�npMfCeIW6s:�Uq?SC*D�<78pC$c	PdC*V]8b^B8*�
� :�U�D,5NCknTC$?gV$:�FoC\8;:oUx<>C}:�Uf8;<N^g_	CE5NCe<>:@UO5NV$Ce<etd<>UxV;MwD�<pRd:{:@�{<p:@5b8;MfCEY[CeR�t3D�<p?S:�IOvHD�<b6@:@UwD�V��KIO:*np?SC*_	v@CyD,IO_

5NC$L�C$5NCeIOV$C�8;MfCeF X���L&V(:@UO5N<>C@txD,?S?�8NMOCED,V(8;UxD,?3nT:�5N�9F�UO<>8TR3CQ6s:�UO5G:0npI�X��GCeFoC$F�R3C$5�8NMdDJ8G6@:@Uf5G5NC0D,<>:@IO^SIfvhFHDJ8>8;C$5;<
Fo:�5NCH8;:�Ux<y8;MxD,I�6s:@Uf5=rfIdD,?bD,IO<7nTCe5N<$t�<>:H�>UO<78;^SL26�DJ?S?T6s:�UO5oD�<N<>Ce578;^S:�Ix<$tTDJIx_�_	:@I�a 8=MfC*<>^B8]D08;C`8N:�<NUfROFo^B8�PdD,578;^�DJ?
<>:@?SU	8;^S:@IO<$X
� :{:{_W?SUOV��3tdDJIx_WMxDeA@CEL2UOI��

�k)01d�����{�u%

� Xb��I�D`V$Ce578]DJ^SI�vsD,FoC�t�8NMOCe5>C=D,5>C�8;Mf5NCeCyPO^S?SC*<Q:@L�<78;:@IfC*<$��:@IfC�nb^B8;Mu���H<78;:�IOCe<et�:�IOCynp^B8NM �]� <>8N:@IfC*<$t�DJIx_w:@IfC
np^B8NM � �o<78;:�IOCe<eXQ��8\C0D,V�M 8;Uf5NI�td6s:@U�VeD,I�_f:�UORO?SC}8;MOCyIKUOF�RdCe5�:�L�<>8N:@IfC*<�^SI�DoPO^S?SC�RK6q8;5;D,IO<NL2Ce5>5N^SIOv`<78;:�IOCe<
8;:H^B8\L�5>:@F¡:@IOCy:�8;MfCe5QPf^S?SC@XH¢¤£x:�5QC$cfD,FoPf?SC@t36@:@Uf5QrO5N<>8QFo:0A@ChVeD,I�RdC�8N:H8;5;D,IO<NL2Ce5 � �o<>8N:@IfC*<�L�5N:�F¥8;MfC�rO5N<78
PO^S?SCQ8;:�8NMOCQ8;Mf^S5;_`PO^S?SC@X§¦�4TMOCkvsD,FoC�CeIx_f<G^SL�8;MOCQ8NMO5>CeC\PO^S?SCe<pD,5NC\CejKUxD,?�^SI <>^Sl$C@X�¨TD,I`6@:@UqrfIx_qD}nbDe698N:hCeIO_
8;MfCkvsD,FoCQ^SIq8;Mf5NC$CkFo:*AsC*<�©

�{Xb��F9D,v@^SIfChDHV(:@5>5N^g_f:�5�np^B8NMu�,ª@ª@�o?S^Sv�MK8k<7np^B8�V;MOCe<eXQ��If^B8;^�DJ?S?B6st�D,?S?.8;MOCy?S^Sv@MK8;<kDJ5NC�:�«&Xk4TMOCeI���ª@ª@�=P3Ce:�PO?SCynGD,?S�
8;Mf5N:�UOv@MH8;MfCkV(:@5>5N^g_f:�5etf:�IOCkD,L28NCe5�8;MfC\:,8;MOC$5eX�4TMOC\rO5N<78bPdCe5;<>:�IW¬f^SPx<GC(AsC$5>6H<>nb^B8�V;M�t	8;MfCk<>CeV$:@IO_`PdCe5N<N:�IW¬f^SPx<
C$A@Ce576=:�8;MfCe5�<7np^B8;V�M�¢¤<>8�D,578;^SIOvEnb^B8;Mo8;MOC�<>CeV$:@IO_d¦�ts8;MOCp8NMO^S5N_9P3C$5;<>:@I9¬f^SPx<�C$A@Ce576h8;MO^S5N_H<7np^B8;V�M�¢<78]DJ5>8;^SIfvEnb^B8;M
8;MfC�8NMO^S5;_x¦]tODJIx_H<>:y:@I�X��pL28NCe5GD,?S?d8;MfC�P3Ce:�PO?SC�MdD$AsC�v@:�IOC�8;Mf5N:�UOv@M�tKnpMO^gV;M`?S^Sv@Ms8�<GD,5>CQ:�IWD,Ix_onbMO^gV�MWD,5NC�:�«�©

® X�z{Mf:0n¯8;MdD08b6@:@U V*DJIOIO:,8�V(:0AsC$5�D�V$^S5;V(UO?�DJ5�_f^g<>�9np^B8NMq8°nT:=V$^S5;V(UO?�DJ5�_f^g<>�	<G:�LZ<>FHDJ?S?SCe5b_	^�D,FoC(8;Ce5$X

� Xp4GMf5NC$CEROUfvs<�D,5>CyV(5�D$np?S^SIOvo:@Iq8;MfC}V$:K:@5N_f^SIdD08;CEPO?�DJIOC@XT4GMOC(6qF=:0AsCk:�IOCyD08QDh8N^SFoC@tdDJIx_qC0D�V;M ROUfvonb^S?S?.:@If?B6
V$5;Denb?�^SI Dh_	^S5NC*V]8;^S:�I PdDJ5�D,?S?SC$?�8;:h8NMOC\?S^SIOCT�>:�^SIO^SIOvh8NMOCk:,8;MfCe5G8�n�:OX

¢Ds¦H��L�8;MfCEROUfvs<p<78]DJ5>8p:@U	8�DJ8�¢ª	±;ªs¦�t.¢ ® ±;ª@¦]t3DJIx_[¢�ª{± ® ¦�tx^g<p^B8pP3:s<N<>^SRO?SC\8;MdD08�D,L28NCe5p<>:@FoCQ8N^SFoC\8NMOCErf5;<78pROUfv
np^S?S?�C$Ix_WUfPqRdD�V;�9nbMOCe5>Ck^B8�<78�D,5>8NC*_�t	npMO^S?SC\8;MOC\:�8NMOCe5T8�n�:oRfUOv@<p<7nb^B8�V�MWPO?�D,V$C*<�©

¢�R3¦q¨GDJIW8NMOC\8;Mf5NCeC\ROUfvs<GCeIO_WUOP D08y¢ � ±��@¦�t.¢��K±�²@¦�t3DJIx_�¢7³��K± ® ¦>©

²{X�z{UfPOPd:s<>C � ²yP3C$IOIf^SC*<�DJ5NC}DJ5N5;D,IOv�C*_W^SI Dy8N5N^�D,Ifv@?SC�t3D,<G^SIq8NMOCkL�:�?S?S:0nb^SIOvo_f^�DJv@5�DJF �

z{Mf:0n´8NMdD08Z^SIx<>^g_fC�8;Mf^g<&8N5N^�DJIOv@?SC�t�8NMOCe5>CT^g<�v@UxD,5;D,IK8NCeCe_}8N:QR3CbD,IyC*jKUf^S?�DJ8NCe5N^�DJ?	8N5N^�DJIOv@?SCT^SIynbMO^gV�M=D,?S?{8;MfC�AsC$5>8NC$c
P3C$IOIf^SC*<pD,5>CEL¤D�V(^SIOvh8NMOCk<�DJFoCQnbD$6�¢�Ce^B8;MfCe5�D,?S?�MOC*D�_O<GUfP :�5�D,?S?�8�D,^S?g<bUfP3¦�X

µ Xp4GMfC\_fCeV$^SFHDJ?3C$c	PxD,IO<N^S:�IW:�L�8;MfCQL�5;D�V]8;^S:@I �*¶f���p·¹¸ ª@º�ª@º�ª@º ¸$¸$¸ V(:@IO<N^g<78;<T:�L�8;MfCQ8°nT:h_	^Sv@^B8�<bª�ºy5>CePdC0DJ8N^SIOv�:*AsC$5
D,IO_ :0AsC$5e»�n�Ch<;De6q8;MxDJ8�8;Mf^g<\_	C*V$^SF9D,?.C$c{PdDJIx<>^S:@I�MxD�<�¼f½(¾(¿À0Á`ÂS½(Ã	Ä�Å�Æ��KX}zK^SFo^S?�D,5>?B6st38;MOC�_	C*V$^SF9D,?&C(c	PxD,Ix<>^S:�I
:@L �*¶�®@Ç9·�¸ ªs� Ç ªs� Ç ª@� Ç�¸$¸$¸ MxD�<QPdCe5N^S:{_�?SC$IOv�8NM ® Xh¨GDJI�6s:@U�rOIO_�:,8;MfCe5Q^SIK8;C$v@C$5;<\È´<>UxV;M�8NMdD08\8NMOCh_fC*V(^SFHD,?



C$c{PdDJIx<>^S:@I :�L �e¶ È�MdD,<pPdCe5>^S:	_ ?SCeIfv�8NM���©�P3C$5N^S:	_ ?SC$IOv,8;M ® ©[¨TD,I 6s:�U rOIO_wDJ?S?�8NMOCEPO5>^SFoCEI{UfF�R3C$5;<���<>UOV�M
8;MxDJ8�8;MOCQ_fC*V(^SFHD,?dC(c	PxD,Ix<>^S:�I`:@L �*¶ �WMdD,<�P3C$5N^S:{_H?SCeIfv�8;M µ :�5T?SC*<N<�© ¨GDJI96s:@UHrOIx_`DJIK69Pf5N^SFoC�I{UfF�R3C$5;<��q<>:
8;MxDJ8G8NMOCk:	V]8]D,?�¢�^X~C�XgtfRdD,<>C��s¦�C(c	PdDJIx<>^S:@IW:@L �*¶ � MxD�<GP3C$5N^S:	_W?SC$IOv�8NM ® ©

Ç X � :�U D,5>C�Du<>C*V$5>C$8qD,v�CeIs8 D�<N<>^Sv@IfC*_�8;:�VeD,5>5>6 :�Uf8qV(?�D�<N<>^SrOC*_ 5NC*<>C*D,5;V;M:@I���IOC$Fy6 � :*AsC$5NIOF=CeIK8 � D�_fv�C$8;<
¢�� �E� <�¦�X � :@UO5EFo^g<N<>^S:@I��E8N: _fC(8;Ce5>Fo^SIOC�8;MfCoMO^Sv�MOC*<78}¬f:{:�5}:�LbD,I[:	�oV$C=ROUf^S?g_f^SIOv L25N:�F nbMO^gV�M�Dq_	5N:@PfP3Ce_
� �E� np^S?S?.<>UO57A	^BAsCkL¤D,?S?S^SIOv=8;:h8NMOCkv@5>:@UOIO_�X � :@UO5bFoC(8;Mf:	_���_	5N:@P DJI
� �k� L25N:@F _	^S«3Ce5>CeIs8�¬O:K:@5;<pD,Ix_q<NC$Ck^SL
^B8pRf5NC*D,�	<$X

¢Ds¦`4GMfCkROUx_	v@C(8�^g<T8;^Sv@Ms8�DJ8b8;MfCyDJv@C$IxV(6@tx<>:h6s:�U�a~?S?�:@If?B6WMdD$AsCk:@IfC�� �E� 8N:hnT:@5>�9np^B8;M�XG��IOV$C\8NMdD08�� �E�
RO5>C0DJ�	<$tf8NMdDJ8ea <T^B8*X�p:0n V*DJIq6@:@U _fC(8;C$5NFo^SIfCQ8;MOCkMf^Sv@MOCe<78p¬O:K:@5G8;MxDJ8p^g<p<;D,L2CkL2:@5�� �E� _	5N:�POPO^SIfv{© ��5>C
8;MfCe5>C}D,Is6`:,8;MOC$5p<78;5;DJ8NCev@^SCe<�©

¢�R3¦ � :�UO5p_fC$PdDJ5>8;F=CeIK8GMdD,<G5NC0DJ?S^SleCe_W8;MfCk^SFoPd:@5>8�D,IOV$C\:@L�6s:�UO5bFo^g<N<>^S:@I�txDJIx_WMdD,<b<>8N5NC(8�V�MfC*_H8;MOC\ROUO_fv@C(8b8N:
D,?S?S:*n�L�:�5}��� �E� <eX���:*nTC(AsCe5$t�8;^SFoC�^g<Q:@L�8NMOC�C*<N<>CeIxV(C=<>:H6s:�U�F�Ux<78Qv@UxD,5�DJIK8NCeCy8;MdD08\6s:�U�VeD,I�rOIf^g<>M
6s:�UO5�Fo^g<N<>^S:@I�np^B8;Mf^SI � ª�_f5N:�Px<$XuY MxDJ8h^g<h8NMOCH8]DJ?S?SC*<78=ROUf^S?g_f^SIOv�L�:�5�npMO^gV;M´6s:�U V*D,I´R3C D,<N<NUf5NCe_´:@L
v@C(8N8N^SIOv9DyPO5>C*V$^g<>C}D,IO<7nTCe5$tOC(AsCeI`np^B8NMq8NMOCQnT:@5N<78�Pd:s<N<>^SRO?SC\?SUxV��f©

¢¤V0¦ � C$IOCe5;D,?S^Sl$CE8NMOCEPO5N:�RO?SC$F ��^SL�8NMOCyD,v�CeIxV]6qv�^BAsCe<b6s:@U���� �E� <etdD,Ix_q6@:@UwD,5>C�DJ?S?S:0nTCe_��`8N5N^�DJ?g<etxnbMdD08�^g<
8;MfCp8�D,?S?SCe<>8�ROUf^S?g_f^SIfv}8;MxDJ8�6s:�UHV*D,IHD,IxD,?B6{leCJ©HY MdD08�^SL�6@:@UHD,5NCQDJ?S?S:0n�C*_��y8;5>^�D,?g<�np^B8;M ® � �E� <�©`Y MxDJ8
D,Rd:@U	8��98N5N^�DJ?g<Gnp^B8NM È�� �E� <�©

�	X}¢��Z5N:�P3:@<NCe_�Rs6�4�DJ�K8N^SI´��C$6st�<>8NUx_	CeIK8et��wDJ8NMxV*DJFoP[��ª@ª � X§¦�� V(:@FoPfUf8;C$5\^g<kPO5>:@v�5�D,F=FoC*_w^SI�8;MOC=L2:@?S?S:0nb^SIOv
nbD$6sXk£&^S5;<78\^B8\PO5>^SIK8�<\D95;D,Ix_	:@F _f^Sv�^B8\R3C(8�nTC$CeI�ªHD,Ix_�º�¢�nb^B8;M�CejKUdDJ?�?S^S�@C$?S^SMO:K:	_wL�:@5�C0D�V;M�P3:@<N<N^SRf?SCh_f^Sv�^B8(¦�X
4GMfCeI�^B8�PO^gV��{<�RdC$8°nTCeC$I}8;MOCTV$:@F=FHD,IO_O<��7Rf5NC*D,���QD,Ix_��>V$:�IK8N^SI{UOC��ft@D,vsD,^SI�5�D,IO_f:�Fo?B6knp^B8;MyC*jKUxD,?{PO5>:@RxD,RO^S?S^B8°6sX
��L&^B8�Pf^gV��	<��>V(:@Is8;^SI{UfC��	tx8NMOCEPf5N:	V(C*<N<b5NCePdC0D08�<$»d^SL&^B8�Pf^gV��	<���RO5>C0D,� �ftO8;MfCEPO5>:@v@5;D,Fi8;C$5NFo^SIxDJ8;Ce<$X�Y MdD08�^g<b8;MfC
PO5>:@RxD,RO^S?S^B8°6=8NMdDJ8�8NMOC�rOIdDJ?d:@U	8;POU	8�^g<TDkPdD,?S^SIO_f5>:@FoC0©[¢¤£x:�5�C$cODJFoPO?SC�tK^SL�8NMOC�PO5>:@v�5�D,F 5>UOIx<�D�<!�Nª{t	V(:@IK8N^SI{UfC@t
� t3V(:@Is8;^SI{UfC@t ® t3V$:@Is8;^SIKUOC@t ® t�V(:@IK8N^SI{UfC@t � t3V(:@Is8;^SI{UfC@t�ª{tdRO5NC*D,� �ftd8NMOC$I 8NMOC}:@U	8;PfUf8�^g<Qª �$®@®f� ª	XG�°8�5>C0D�_f<b8;MfC
<;D,FoCQL�:�5>nGD,5;_ DJIx_WRxD�V;�KnbDJ5;_�tdD,IO_W^g<G8;MKUx<pD�PxD,?S^SIx_	5N:�FoC@X§¦

º	Xp4GMfC9zKC$A@CeI�"pnbDJ5NL¤<\D,5>ChMxDeA{^SIOv`RO5NC*D,�KLD�<78et�DJIx_�z{IO:*n�Y Mf^B8;C�MdD�<��>UO<78\P3:�UO5NCe_w8NMOC$F <>:@F=CyFo^S?S�dX$#�C$L�:�5NC
_f5>^SIO�K^SIOvOt	8NMOC\_{nbDJ5NL¤<TMxDeA@CkDy5>^B8;UxD,?X�£&^S5;<78et%"pnbDJ5NL'& � <NPf?S^B8�<TMf^g<TFo^S?S�oC*jsUdDJ?S?B6WD,Fo:�IOvyMO^g<TRf5N:�8NMOC$5;<$a	F�Ufvs<
¢¤?SC*DeA{^SIOvuMO^SFo<NC$?SL�np^B8NM IO:,8;MO^SIfv{¦�X 4GMfCeI("pnbDJ5NL)&o��_	:{Ce<=8;MOC <;D,FoCWnp^B8;M Mf^g<9Fo^S?S�dtGC$8;V�X 4GMfC PO5>:	V$Ce<N<
V$:�IK8N^SI{UOCe<EDJ5N:@UfIx_w8;MOC�8�D,Rf?SC@t�UOIs8;^S?"pnbDJ5NL*& Ç MxD�<\_f^g<78;5>^SROUf8NC*_�MO^g<\Fo^S?S� ^SI�8;Mf^g<QnbD$6sXh�T8\8;MOChC$Ix_�t�C0D,V�M
_	nGD,5>L�MdD,<�C$cfD�V(8N?B6 8;MfCh<;D,FoC�D,Fo:�UOIs8Q:@L�Fo^S?S� D�<�MOCh<78]DJ5>8NC*_ np^B8NM��k�°LZ8;MOC}8;:�8�D,?ZD,F=:@UOIs8Q:�L�Fo^S?S�WnbD,< � �
:@UfIxV(C*<$tOMO:0n F�UOV�MqFo^S?S�W_	^g_ C*D�V�M _	nbDJ5NL�MxDeA@CyDJ8p8NMOCERdCev�^SIOIO^SIfv{©���<b8NMO^g<b8NMOCE:�IO?B6WPd:s<N<>^SRO?SC}_f^g<78;5>^SROUf8N^S:@I
:@L.Fo^S?S�3tf:�5p_f:{Ce<T8;MOC\PO5>:@RO?SC$F¥D�_	Fo^B8bF�Uf?B8;^SPO?SCk<>:@?SUf8N^S:@IO<]©u¢�#�Ck<NUf5NCQ8;:Q�7Ux<78;^SL�6H6@:@UO5�DJIx<7nTC$5eX ¦

� ª	Xp�i<>^SIfv@?SCHP3C$vw^g<}PO?�D,V$C*_´D08y8;MfC9R3:,8N8;:�F|?SC$L28,+�MdDJIx_�V(:@5>IOCe5}:@LpD v@5>^g_[8;MdD08yC$cK8;CeIO_O<}^SIOrfIO^B8NCe?B6[LDJ5yUOP´D,IO_
8;: 8NMOC`5>^Sv@MK8eX � :�U´PO?�D$6´D vKDJFoCH^SI�npMf^gV�M�6@:@U DJ5NCqDJ?S?S:0n�C*_u8N:�FHD,��C98NMOCHL�:�?S?S:0np^SIfv�F=:0AsC��=^SLb8;MfC`MO:�?SC
^SFoFoCe_f^�D08;Ce?B6qD,R3:*AsC�D,Ix_q8;MfC}MO:@?SC}^SFoFoCe_f^�DJ8NCe?B6`8;:o8;MOC}5>^Sv@Ms8Q:@L�DoPdCev`D,5>CyRd:�8;M CeFoP	8�6@tx6@:@U�VeD,I 5NCeF=:0AsC
8;MfCkC(c	^g<78;^SIfv=P3C$v9D,Ix_`PO?�D,V$CkP3C$vs<G^SIW8;MO:@<>C\8�n�:=Mf:@?SC*<G^SIx<78;C*D�_�X-#�C$?S:0n¹D,5>CE<>:@F=Ck<�DJFoPO?SC\F=:0AsCe<$X



starting
position

after one
move

after two
moves

after three
moves

¢Ds¦qz{Mf:0n 8;MxDJ8*t{IO:hFHD08N8;C$5�MO:0n 6s:�UWF=:0AsC�tK6s:@UWV*DJIWIfC$A@Ce5T5NCeF=:0AsC\D,?S?38;MOC�P3Cev@<TL�5>:@F 8;MfC ® +�RK6 + ® <NjKUxD,5>C
DJ8G8;MfCkR3:,8N8N:@Fi?SC$L28 +�MdDJIx_WV$:@5>IOC$5p:�L.8NMOCkv�5N^g_�X

¢�R3¦H�7<�^B8GP3:s<N<>^SRO?SCQ8N:�5NC$Fo:0A@C\D,?S?38;MOCQP3C$vs<TL25N:@F 8;MfCk<>^Bc9MO:�?SC*<GV$?S:@<>C*<78T8;:y8;MfCQR3:,8N8N:@F ?SCeL28 +�MxD,Ix_HV$:@5>IOC$5G:@L
8;MfCkv�5N^g_[¢�8NMOCk5>Cev�^S:@Iq^SIx_	^gV*DJ8NC*_W^SIW8;MfCkPO^gV]8;Uf5NCkR3C$?S:0nQ¦>©


