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� ���� ����� ��� ��� � � ���� ���!����" # �� $%���� &'!� ( !) ������� * !+ ����) ,�) ���� ��� �!',-����,�� . /! 0 � * - -� �1���) � 23 # �$����� *�!�-�������! � ��� ��� �� 4  ���5 ��$�6 4  ���5 ��$�� �!',-���# �� ��!7 8 ��� #�� ,- -� �1�� �- $ !!�$� ) �-%�� ',��� 6
9:; <==> ? @AB>= CD>B>; ?EFC> GD=A H &)� !��!�� #�� ��� I�!+ ��!��) �� 6

J KLMNOL P Q RLSOTU
V;<G>F WD> DF X >C> Y>D=> Z X >C> W[<=A> EFC X >C>B \>AA E] ;<FC>A> ^>_D>A X >C>F C>; D] ` D<G;<]]
ab;G>G>_ >F>F cEdeBA<_ >F G>F<E >DF] <= >DF f
ghijk ihl m

R I O

I

O

R

O

R

I

R

I

O

n oNS J pqr Js P Q RLSOTU
V;<G>F WD> CD> Y<e=>F abF t _DB tu v X >C> G>F<E >DF] <= v DF CD> w;>DB> Bb >DF Z C<BB CD> Y<e=>F DFC>F 9>=C>;F CD> WE]]> C>; <F CD>B>B 9>=C <FG;>Fx>FC>F w;>DB> <FG>_ >F f
ghijk ihl yz i{ |h} ~��lh} ��} � � ij � �m

8 6

7
4 2

1

3

8 6

7

Q �U���NS��LSM�U� P Q RLSOTU
Y>DdeF>F WD> >DF>F G>Bde=bBB>F>F �>G DFB ` D<G;<]] Z �>=de>; CD> \b=G>FC>F c>CDFGEFG>F >;\:==A H

� ` >; �>G a>;_DFC>A X >�>D=B CD> � DAA>=[EF�A> _ >F<de_<;A>; Y>==>F ] DA>DF<FC>; f �B ]:BB>FFDdeA <==> Y>==>F CE;de=<E\>F �>;C>F f
� �B C<;\ �>DF> Y>==> ] >e;\<de CE;de=<E\>F �>;C>F � Y>==>F ] DA Y<e=>F C:;\>F :_ >;e<E[A FDdeACE;de=<E\>F �>;C>F f
� `>; �>G C<;\ FD;G>FCB DF >DF>] �u��� DF�>= <_�FDd�>F f
� ` D> Y<e=>F G>_ >F <F Z � D> aD>=> C>; _ >F<de_<;A>F Y>==>F CE;de=<E\>F �>;C>F f

ghijk ihl m

4

1

4

1



� ��p�� qST� P Q RLSOTU
9DFC>F WD> C>F �>G CE;de C<B �<_�;DFAe f �F �FG[@BB>F ��FF>F WD> FE; G>;<C><EB eDFCE;de�G>e>F f 	`D>B GD=A <Ede \:; �FG[@BB> Z �b C>; �>G >DF\<de FE; <_�FDd�A v Cb;A �b]]>F WD> <=BbG<;FDdeA eDFCE;de f
 w;>ExEFG>F ��FF>F ] >e;\<de CE;de=<E\>F �>;C>F f
ghijk ih lm

� � N
 qSN P Q RLSOTU
`D> <_G>_D=C>A>F `b] DFbBA>DF> �E;C>F xE >DF>; 9DGE; <F>DF<FC>;G>=>GA � <FBde=D>�>FC �E;C>FCD> V;>FF=DF D>F x� DBde>F C>F `b] DFbBA>DF>F >FA\>;FA f
?>�bFBA;ED>;>F WD> CD> \>e=>FC>F V;>FF=DF D>F Z Bb C<BB X >C>; `b] DFbBA>DF G>F<E >DF] <= D] `D<�G;<]] ab;�b]]A f
ghijk ih lm

1

3
3
2
2

1
3
1
3

1
2
2

1 1

1 2

1 3

2 2

2 3 3 3
1

3
3
2
2

1
3
1
3

1
2
2

� �LSM�U� 
 qT �U��U�S P Js RLSOTU
V;<G>F WD> >DF>F G>Bde=bBB>F>F �>G >FA=<FG C>; G>[EF�A>A>F � DF D>F >DF Z �b_ >D FDdeA <==> ^DAA>;�[EF�A> CE;de=<E\>F �>;C>F ]:BB>F f `>; �>G C<;\ BDde FDdeA B>=_BA �;>Ex>F bC>; _ >;:e;>F f
c>D C>F YD� >;F DF C>F 9>=C>;F DBA xE EFA>;Bde>DC>F Z b_ CD>B> BDde DF >DF>] G;<E>F bC>; >DF>]�>D�>F 9>=C _ >�FC>F f ` D> YD�>;F DF C>F G;<E>F 9>=C>;F G>_ >F <F Z � D> aD>=> C>; _ >F<de_<;A>Fw<FA>F \:; C>F �>G a>;�>FC>A �>;C>F f ` D> YD� >;F DF C>F �>D�>F 9>=C>;F eDFG>G>F G>_ >F >DF>\<=Bde> �Fx<e= <F f
ghijk ih lm

2

2 3

0 3

2

2 3

0 3
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�F CD>B>; ?EFC> DBA >DF G;b�>B ? @AB>= _ >BA>e>FC <EB � BDde A>D=�>DB> :_ >;=<[[ >FC>F � DFx>=;@AB>=FxE =�B>F f �B :_ >;=<[[ >F BDde C<_ >D ] <� D] <= x�>D � DFx>=;@AB>= G=>Ddex>DADG f ` D> 9>=C>; DF C>F�_ >;=<[[EFGB_ >;>Dde>F C:;\>F >FA�>C>; G>F<E >DF> YD�>; >FAe<=A>F Z bC>; Z �b CD>B _ >D _ >DC>F� DFx>=;@AB>=F >;=<E_A DBA Z G>Bde�@;xA �>;C>F f
` D> �DFx>=;@AB>= ��FF>F v ]:BB>F <_ >; FDdeA v ] >e;>;> ��BEFG>F e<_ >F f ` <B ?@AB>= <=B ^<Fx>Be<A <_ >; FE; G>F<E >DF> ��BEFG f ` <] DA >B \:; >DF �DFx>=;@AB>= 	EF�A> GD_A Z G>F:GA >B Z D;G>FC>DF>
��BEFG CD>B>B ? @AB>=B >DFxEA;<G>F Z B>=_BA �>FF CD>B> C<xE \:e;A Z C<BB _ >F<de_<;A> ?@AB>= F DdeA] >e; =�B_<; BDFC f 	�B DBA C<_ >D <Ede >;=<E_A Z Wde�<;x\>=C>; DF �_ >;=<[[EFGB_ >;>Dde> ] DA ?@AB>=FCD> �>DF> Wde�<;x\>=C>; >FAe<=A>F >DFxEx>DdeF>F f

� ���� ����� ��� ��� � 4  ���!����" 
 /! �� 
� � $ !!�$� ) �-%��� �1�� �- ) ��� �� �3� 23� �3 4  ���5 ��$ ���6
g hijk ihl m

4

2

1

4

1

3

2 11

2

5

9 1
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1
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2

1

3

2

2

2
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2

2

1

1
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14
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1

6 1
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9
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1
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1

Japanische
Summen

Domino
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F
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J �N ����LrU� P � RLSOTU
V;<G>F WD> DF X >C>B 9>=C >DF � bdee<EB C>; ��e> t _DB � Bb >DF Z C<BB DF X >C>; Y>D=> EFC X >C>; W[<=A>X >C> ] �G=Dde> � �e> G>F<E >DF] <= ab;�b]]A f ` D> Y<e=>F <] ?<FC G>_ >F X >�>D=B <F Z � D> aD>=>� @EB>; DF C>; >FAB[;>de>FC>F Y>D=> bC>; W[<=A> <EB C>; >FAB[;>de>FC> ?DdeAEFG G>B>e>F �>;C>F��FF>F � FD>C;DG>;> � bdee@EB>; �>;C>F C<_ >D abF e�e>;>F a>;C>d�A f��'���) " � �� �!� �� ,���!�� �1���-� +1'-�� ���'� ,-� � �� �!� ,� �,��6
ghijk ihl yz i{ |h} ���h} � � ij � �m

2

1
2

2

1
2

1
3
2

2
1
3

3
2
1



n � q�U�Sr� ��T P Js RLSOTU
V;<G>F WD> CD> YD� >;F abF t _DB � C>;<;A DFB ` D<G;<]] >DF Z C<BB DF X >C>; Y>D=> EFC X >C>; W[<=A>X >C> YD� >; G>F<E >DF] <= ab;�b]]A � DF X >C>; Y>D=> EFC X >C>; W[<=A> _=>D_A >DF 9>=C \;>D Z �>=de>BxE Bde�@;x>F DBA f
` D> YD� >;F <] ?<FC G>_ >F <F Z �>=de> YD� >; DF C>; >FAB[;>de>FC>F Y>D=> bC>; W[<=A> <EB C>;>FAB[;>de>FC>F ? DdeAEFG xE>;BA ab;�b]]A f
��'���) " � �� �!� �� ,���!�� �1���-� +1' -�� ���'� ,-� � �� �!� ,� �,��6
ghijk ih l yz i{ |h} ~i�h�} � �}| ��m

1

1

2

1

1

2

2

1

1

2

2

1

Q � q��N
 qSN P J� RLSOTU
�FA>;A>D=>F WD> C<B ` D<G;<]] DF ^>_D>A> EFC Bde;>D_ >F WD> DF X >C>B 9>=C >DF> Y<e= f ` D> Y<e=>F DF>DF>] ^>_D>A ]:BB>F <==> G=>Dde B>DF EFC CD> �Fx<e= C>; 9>=C>; CD>B>B ^>_D>AB <FG>_ >F f ^>_D>A>G=>Dde>; ^;��> C:;\>F BDde C<_ >D �<<G>;>deA bC>; B>F�;>deA FDdeA _ >;:e;>F Z �be= <_ >; CD<GbF<= f
�b;G>G>_ >F> Y<e=>F ��FF>F xE] G=>Dde>F ^>_D>A G>e�;>F EFC >B �<FF ^>_D>A> G>_ >F Z abF C>F>FFbde �>DF> Y<e= _ >�<FFA DBA � <Ede ] DA G;��>;>F <=B C>F ab;G>G>_ >F>F Y<e=>F f
ghijk ih lm

7

1

3

7

7 4

7

1

3

7

7 4

3

1

7

7

3

7

7

1

3

7

7

7

4

4

4

4

� � N
 qSN P ns RLSOTU
V;<G>F WD> CD> 	 t <_G>_D=C>A>F `b] DFbBA>DF> Bb DFB ` D<G;<]] >DF Z C<BB X >C>; `b] DFbBA>DF G>F<E>DF] <= a>;�>FC>A � D;C EFC DF X >C>; Y>D=> EFC X >C>; W[<=A> �>DF> YD� >; Cb[[ >=A ab;�b]]A f
ghijk ih lm

1 2

3

1 1 2

1 3

1 4

2 3

2 4 3 4 1

4

2

2

1

3

4

3

1

3

2

4



� � �N�Oq P n� RLSOTU
V;<G>F WD> YD� >;F abF t _DB � Bb DF C<B ` D<G;<]] >DF Z C<BB X >C> YD�>; DF X >C>; Y>D=> EFC X >C>;W[<=A> G>F<E >DF] <= ab;�b]]A f
c>�FC>A BDde x� DBde>F x�>D YD� >;F >DF Bde�<;x>; w;>DB Z Bb ]EBB >DF> C>; _ >DC>F YD� >;F >�<�AC<B `b[[ >=A> C>; <FC>;>F B>DF f � DF �>D�>; w;>DB eDFG>G>F _ >C>EA>A Z C<BB >DF> C>; _ >DC>F YD�>;FE] t G;��>; B>DF ]EBB <=B CD> <FC>;> f c>�FC>A BDde �>DF w;>DB x� DBde>F x�>D YD� >;F Z Bb C<;\ <Ede�>DF> C>; _ >DC>F � DG>FBde<\A>F xEA;>� >F f
ghijk ihl yz i{ |h} ~i�h�} � � ij � �m

3

2

1

2

1

3

1

3

2

� KLMNOL P Qs RLSOTU
V;<G>F WD> CD> YD� >;F abF t _DB � Bb DF C<B ` D<G;<]] >DF Z C<BB DF X >C>; Y>D=> Z X >C>; W[<=A> EFCX >C>] \>AA E] ;<FC>A>F ^>_D>A X >C> YD� >; G>F<E >DF] <= ab;�b]]A f
ghijk ihl yz i{ |h} ~i�h�} � � ij � �m

2

1

2

13

2

1

2

1

3

1

3

2

� ����Sqr��U KL

 US P Q� RLSOTU
Wde�@;x>F WD> >DF DG> 9>=C>; D] ` D<G;<]] EFC A;<G>F WD> DF CD> ;>BA=Dde>F 9>=C>; YD� >;F abF t_DB � Bb >DF Z C<BB DF �>DF>; Y>D=> bC>; W[<=A> >DF> YD� >; ] >e;\<de ab;�b]]A f
` D> Y<e=>F <] ?<FC G>_ >F CD> WE]]>F abF c=� d�>F <E\>DF<FC>;\b=G>FC>; YD�>;F 	beF> Wde�<;x�\>=C C<x� DBde>F 
 <F Z DF C>; ;DdeADG>F ?>De>F\b=G> f �Ede >DFx>=F> YD� >;F �>;C>F eD>; <FG>G>_ >F f
ghijk ihl m

3 6

5 3

7

4 13

4

4 5

1

8 19

3 6

5 3

7

4 13

4

4 5

1

8 19

3

1

4

4

1

1

2

6

5

3

4

7
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J�n � r��U���p�� qST� P �� Js RLSOTU
9DFC>F WD> >DF>F �>G CE;de C<B �<_�;DFAe ab] WA<;A xE YD>= Z _ >D C>] WD> DFBG>B<]A G>F<EBbaD>=> V;>[[ >FBAE\>F eDF<E\G>e>F Z � D> WD> eDFEFA>;G>e>F f ` >; �>G C<;\ BDde <F C>F w;>ExEFG>F_ >=D>_DG b\A _ >;:e;>F bC>; <Ede �;>Ex>F Z X >Cbde C<;\ �>DF �>GBA:d� ] >e; <=B >DF] <= CE;de=<E\>F�>;C>F f
c><deA>F WD> C<_ >D H WD> C:;\>F EFA>; >DF>; c;:d�> FE; eDFCE;deG>e>F Z �>FF WD> xEab; BdebF>DF] <= C<;:_ >; G>G<FG>F BDFC f 	�>FF WD> :_ >; >DF> c;:d�> G>G<FG>F BDFC Z ]:BB>F WD> <_ >; FDdeAx� DFG>FC C<;EFA>; eDFCE;de G>e>F f


��	
�

� �
 �

��	
�

� �
 �

ghijk ih lm

Q �UMUr �U �M �US�L UqS
 � � P Js RLSOTU
9DFC>F WD> >DF>F �>G ab] WA<;A xE] YD>= CE;de C<B �<_�;DFAe Z C>; CE;de <==> ;EFC>F 9>=C>;G>F<E >DF] <= eDFCE;de G>eA EFC X >C> �>;_DFCEFG FE; ] <� D] <= >DF] <= a>;�>FC>A f
ghijk ih lm

� ����US ��p�� qST� P Js RLSOTU
9DFC>F WD> >DF>F �>G ab] WA<;A xE] YD>= CE;de C<B �<_�;DFAe Z C>; CD> Y<e=>F abF t _DB 	� DF<E\BA>DG>FC>; ?>De>F\b=G> X >�>D=B G>F<E >DF] <= CE;de=@E\A f ` >; �>G C<;\ BDde <F C>F w;>ExEFG>F_ >=D>_DG b\A _ >;:e;>F bC>; <Ede �;>Ex>F Z X >Cbde C<;\ �>DF �>GBA:d� ] >e; <=B >DF] <= CE;de=<E\>F�>;C>F f
ghijk ih l yz i{ |h} ~i�h�} � � ij ��m

4

1

4

5

1

3

2

4

1

4

5

1

3

2



��� � N�� U ���p�� qST� P Js�ns RLSOTU
9DFC>F WD> DF _ >DC>F �<_�;DFAe>F >DF>F �>G ab] WA<;A xE] YD>= >FA=<FG C>; >DFG>x>DdeF>A>F
�>;_DFCEFG>F Z EFC x�<; Bb Z C<BB _ >DC> �>G> CD> G=>Dde> cEdeBA<_ >F\b=G> CE;de=<E\>F f WD> ]:BB>FC<_ >D ] �G=Dde>;�>DB> FDdeA <==> w;>ExEFG>F EFC �>;_DFCEFG>F _ >FEAx>F EFC C:;\>F w;>ExEFG>FEFC �>;_DFCEFG>F ] >e;\<de CE;de=<E\>F f
WD> C:;\>F <F >DF>; w;>ExEFG <Ede E]�>e;>F EFC CD> �>;_DFCEFG xE;:d�=<E\>F Z CD> WD> G>;<C>G>�b]]>F BDFC Z Bb\>;F WD> CD>B FDdeA G=>Ddex>DADG D] <FC>;>F �<_�;DFAe AEF f
^>_ >F WD> <=B ��BEFG CD> CE;de=<E\>F> cEdeBA<_ >F\b=G> DF C>F C<\:; ab;G>B>e>F>F 9>=C>;F <F f
ghijk ihl m

Start

C

A

B

A

D

C

Ziel

D

B

D

Start A

D

A

B

C

B

D

A

C

Ziel

Start

C

A

B

A

D

C

Ziel

D

B

D

StartStartStartStartStartStartStartStartStartStart

CCCCCCCCCC

AAAAAAAAAA

BBBBBBBBBB

AAAAAAAAAA

DDDDDDDDDD

CCCCCCCCCC

ZielZielZielZielZielZielZielZielZielZiel

DDDDDDDDDD

BBBBBBBBBB

DDDDDDDDDD

Start A

D

A

B

C

B

D

A

C

Ziel

StartStartStartStartStartStartStartStartStartStart AAAAAAAAAA

DDDDDDDDDD

AAAAAAAAAA

BBBBBBBBBB

CCCCCCCCCC

BBBBBBBBBB

DDDDDDDDDD

AAAAAAAAAA

CCCCCCCCCC

ZielZielZielZielZielZielZielZielZielZiel

� � � � � � � �

��� ��Uq �U�U P Js�n� RLSOTU
9DFC>F WD> x�>D �>G> CE;de C<B �<_�;DFAe H � DF>F <E\ �>D�>F �>;_DFCEFGB=DF D>F abF � F<de cEFC >DF>F <E\ G;<E>F �>;_DFCEFGB=DF D>F abF � F<de � f c><deA>F WD> C<_ >D Z C<BB �>DF> w;>ExEFG
	�w;>DB
 ]>e;\<de a>;�>FC>A �>;C>F C<;\ v <Ede FDdeA abF EFA>;BdeD>C=Dde>F �>G>F f
ghijk ihl m

A

X

Y

B

A

X

Y

B



����� � � � �� 
����� � �����

J R�RUSTN
 qSN��U��U�LS� P � RLSOTU
Y>;=>G>F WD> C<B F<de\b=G>FC> ` D<G;<]] Bb DF 	 �	>FAb] DFb 	BD>e> �EBA>;
 Z C<BB DF X >C>]	>FAb] DFb G>F<E >DF Bde�<;x>; w;>DB >FAe<=A>F DBA f ` <B 	>FAb] DFb C<;\ C<_ >D G>C;>eA EFC G>�B[D>G>=A �>;C>F f
� �j{h� � ghijk ihl m

n �L��rT�p USr� ��T P � RLSOTU
V;<G>F WD> CD> cEdeBA<_ >F abF � _DB � C>;<;A DFB ` D<G;<]] >DF Z C<BB DF X >C>; Y>D=> EFC X >C>;W[<=A> X >C>; cEdeBA<_ > G>F<E >DF] <= ab;�b]]A f ` D> cEdeBA<_ >F <] ?<FC G>_ >F <F Z �>=de>;cEdeBA<_ > DF C>; >FAB[;>de>FC>F Y>D=> bC>; W[<=A> <EB C>; >FAB[;>de>FC>F ?DdeAEFG xE>;BA ab;��b]]A f
ghijk ih l yz i{ |h} g���j{�� h} 	 �}| g �m

A

A

B

A

A

B

 

B

A

A

 

B

B

A

 

Q �U���NS� � � �N�Oq P � RLSOTU
V;<G>F WD> YD� >;F abF t _DB � Bb DF C<B ` D<G;<]] >DF Z C<BB X >C> YD�>; DF X >C>; ?>De> DF <==>FC;>D ? DdeAEFG>F ] <� D] <= >DF] <= ab;�b]]A f
c>�FC>A BDde x� DBde>F x�>D YD� >;F >DF Bde�<;x>; w;>DB Z Bb ]EBB >DF> C>; _ >DC>F YD� >;F >�<�AC<B `b[[ >=A> C>; <FC>;>F B>DF f � DF �>D�>; w;>DB eDFG>G>F _ >C>EA>A Z C<BB >DF> C>; _ >DC>F YD�>;FE] t G;��>; B>DF ]EBB <=B CD> <FC>;> f c>�FC>A BDde �>DF w;>DB x� DBde>F x�>D YD�>;F Z Bb C<;\ <Ede�>DF> C>; _ >DC>F �DG>FBde<\A>F xEA;>�>F f
ghijk ih l yz i{ |h} ~i�h�} ��} � �ij � �m
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V;<G>F WD> CD> F<de\b=G>FC>F � �;A>; DF C<B ` D<G;<]] >DF f ` D> � �;A>; C:;\>F BDde C<_ >D :_ >;�=<[[ >F EFC <E\>DF<FC>;\b=G>FC> cEdeBA<_ >F >DF>B �b;A>B ]:BB>F DF �<<G>;>deA bC>; B>F�;>deA_ >F<de_<;A>F 9>=C>;F BA>e>F f ` >; >;BA> cEdeBA<_ > X >C>B �b;A>B DBA ab;G>G>_ >F f
ghijk ihl yz i{ |h} � ��{h�} ��� �� ~��� �}| ���� �m

 

 

D

 

Z

 

E

 

 

 

D

 

Z

 

E

 

S

N

 

D

I

Z

R

E

W

� 	UM�U�T P � RLSOTU
�FA>;A>D=>F WD> CD> F<de\b=G>FC> 9DGE; DF aD>; �bFG;E>FA> V>D=> f ` D> V>D=> C:;\>F C<_ >D FE; G>�C;>eA Z <_ >; FDdeA G>B[D>G>=A �>;C>F f
ghijk ihl m
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V;<G>F WD> YD�>;F Bb DF C<B ` D<G;<]] >DF Z C<BB DF X >C>; Y>D=> EFC X >C>; W[<=A> X >C> C>; YD�>;F
abF t _DB � G>F<E >DF] <= ab;�b]]A f ` D> �=>DF>F Y<e=>F DF C>F ^>_D>A>F G>_ >F CD> WE]]> C>;YD� >;F DF CD>B>] ^>_D>A <F f c DAA> _ ><deA>F WD> Z C<BB DFF>;e<=_ >DF>B ^>_D>AB <Ede G=>Dde> YD�>;F
ab;�b]]>F ��FF>F f
ghijk ihl yz i{ |h} ~i�h�} ��} � � ij � �m
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V;<G>F WD> CD> Y<e=>F abF t _DB 
� DF C<B ` D<G;<]] >DF Z EFC x�<; Bb Z C<BB C>; 	 \>D= DF X >C>]9>=C 	]DA �EBF<e] > C>; 
�
 DF CD> ? DdeAEFG C>; F@deBAG;��>;>F Y<e= x>DGA f
g hijk ihl yz i{ |h} ~��lh} ��} � � ij � �m
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Y>DdeF>F WD> >DF>F �<B>;BA;<e= DF C<B ` D<G;<]] f ` D> _ >DC>F 	 \>D=> G>_ >F <F Z �b C>; �<B>; C<B?@AB>= _ >A;DAA EFC �b >; >B a>;=@BBA f Y� DBde>FCE;de �<FF C>; �<B>; CE;de W[D>G>= E]G>=>DA>A�>;C>F f ` <_ >D DBA \b=G>FC>B xE _ ><deA>F H

� ` D> W[D>G>= C:;\>F FE; �<<G>;>deA bC>; B>F�;>deA <E\ w;>ExEFGB[EF�A> G>B>AxA �>;C>F EFCB[D>G>=F FE; <E\ >DF>; W>DA> f
� �>C>; W[D>G>= ]EBB ab] �<B>; G>A;b� >F �>;C>F f
� `>; �<B>;BA;<e= �;>ExA BDde <F C>F ab;G>G>_ >F>F WA>==>F EFC FE; Cb;A f

` D> Y<e=>F =DF�B EFC b_ >F G>_ >F <F Z CE;de � D> aD>=> 9>=C>; C>; �<B>; DF C>; >FAB[;>de>FC>F Y>D=>_ >xD>eEFGB�>DB> W[<=A> G>eA f ` D> Y<e=>F ;>deAB EFC EFA>F G>_ >F <F Z � D> aD>=> W[D>G>= <E\ C>F>FAB[;>de>FC>F � DF D>F xE [=<AxD>;>F BDFC f
ghijk ih lm

4

1

0

2

4

1

0

2
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V;<G>F WD> DF C<B ` D<G;<]] 	u WA>;F> Bb >DF Z C<BB BDde DF X >C>; Y>D=> Z X >C>; W[<=A> EFC X >C>]\>AAE] ;<FC>A>F ^>_D>A G>F<E x�>D WA>;F> _ >�FC>F f ` D> WA>;F> e<_ >F X >�>D=B CD> ^;��> >DF>Bw @BAde>FB EFC C:;\>F >DF<FC>; FDdeA _ >;:e;>F Z <Ede FDdeA CD<GbF<= f
ghijk ih l yz i{ � �{h�}h} �}| � h hi}hz �{h�} k�� ~hilh��k�l{h��h� ih{ �m

Js � �SUS��TrU � P J� RLSOTU
�>;A>D=>F WD> CD> cEdeBA<_ >F abF � _DB Y 	beF> � 
 Bb <E\ CD> \:F\ � ;F>F Z C<BB BDde DF X >C>; � ;F>G>F<E \:F\ cEdeBA<_ >F _ >�FC>F f ` D>B Bb== Bb G>Bde>e>F Z C<BB _ >D >DF>; �>;=bBEFG Z _ >D C>; <EBX >C>; � ;F> G>F<E >DF cEdeBA<_ > G>xbG>F � D;C Z X >C>B C>; \b=G>FC>F � �;A>; >FABA>e>F �<FF H
ghijk ih l yz i{ |h} g���j{�� h} 	 � g � � � � � � � � � � � � � � �}| |�hi � �}h} z i{ � h |�hig���j{�� h} �m
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Y>DdeF>F WD> ;>deA>d�DG> �b=�>F Bb DF C<B ` D<G;<]] >DF Z C<BB CD>B> >DF<FC>; FDdeA _ >;:e;>F Z<Ede FDdeA CD<GbF<= f ` D> �b=�>F ]:BB>F C<_ >D ] DFC>BA>FB x�>D 9>=C>; _;>DA EFC x�>D 9>=C>; eb deB>DF f
` D> Y<e=>F <] ?<FC G>_ >F <F Z � D> aD>=> C>; 9>=C>; DF C>; >FAB[;>de>FC>F Y>D=> bC>; W[<=A> abF�b=�>F _ >=>GA BDFC f
ghijk ihl m

4 4 0 3 3
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2

2

4

4

4 4 0 3 3
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2

2

4

4
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Y>DdeF>F WD> >DF> `b] DFb�Wde=<FG> Bb DF C<B ? @AB>= >DF Z C<BB CD>B> BDde FD;G>FCB B>=_BA _ >;:e;A Z<Ede FDdeA CD<GbF<= f ` D> Wde=<FG> _ >GDFFA DF >DF>] C>; _ >DC>F CE;de >DF>F w;>DB ] <;�D>;A>F9>=C>; EFC >FC>A D] <FC>;>F f
` D> Wde=<FG> _ >BA>eA <EB C>F `b] DFbBA>DF>F abF t� t _DB ��� Z CD> Bb <F>DF<FC>; G>B>AxA �>;�C>F ]:BB>F Z C<BB _ >F<de_<;A> `b] DFbBA>DF> BDde FE; ] DA � @=\A>F G=>Dde>; Y<e= _ >;:e;>F f �>C>;`b] DFbBA>DF � D;C G>F<E >DF] <= a>;�>FC>A f
ghijk ihl z i{ |h} � �z i}�j{hi}h} ��} ��� �ij ��� m
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2

1
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1
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V;<G>F WD> >DF>F G>Bde=bBB>F>F �>G >FA=<FG C>; G>[EF�A>A>F � DF D>F >DF Z �b_ >D FDdeA <==> ^DAA>;�[EF�A> CE;de=<E\>F �>;C>F ]:BB>F f ` D> YD� >;F DF C>F 9>=C>;F G>_ >F <F Z � D> aD>=> C>; _ >F<de�_<;A>F w<FA>F \:; C>F �>G a>;�>FC>A �>;C>F f
` >; �>G C<;\ BDde FDdeA B>=_BA �;>Ex>F bC>; _ >;:e;>F f
ghijk ihl m
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V;<G>F WD> tt C>; F<de\b=G>FC>F t	 	>FAb] DFb Bb DF CD> �>D�>F 9>=C>; C>B ` D<G;<]] B >DF Z C<BBCD>B> >DF<FC>; FDdeA _ >;:e;>F Z <Ede FDdeA CD<GbF<= f ` D> 	>FAb] DFb C:;\>F G>C;>eA Z <_ >; FDdeAG>B[D>G>=A �>;C>F f
` D> Y<e=>F <] ?<FC G>_ >F <F Z � D> aD>=> 9>=C>; DF C>; >FAB[;>de>FC>F Y>D=> bC>; W[<=A> CE;de	>FAb] DFb _ >=>GA BDFC f
ghijk ih l yz i{ � ��} � �h�h� h}h} �h}{�z i}� �m

2 2 1 1 4

2

3

2

1

2

2 2 1 1 4

2

3

2

1

2
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�F CD>B>; ?EFC> BDFC <==> DF C>F ?@AB>=F ab;�b]]>FC>F YD�>;F CE;de cEdeBA<_ >F >;B>AxA �b;C>F f�FF>;e<=_ >DF>B ? @AB>=B GD=A H ^ =>Dde> YD� >;F �E;C>F CE;de G=>Dde> cEdeBA<_ >F EFC a>;BdeD>C>F>YD�>;F CE;de a>;BdeD>C>F> cEdeBA<_ >F >;B>AxA f �F a>;BdeD>C>F>F ?@AB>=F ��FF>F CD> �;B>AxEFG>FeDFG>G>F EFA>;BdeD>C=Dde B>DF f
` D> �FG<_ > � D> CD> cEdeBA<_ >F xE >;B>Ax>F BDFC Z DBA \:; CD> �_G<_ > C>; ��BEFG ���'� FbA�>FCDGv >B G>F:G>F CD> ��BEFG>F Z � D> BD> _ >D C>F Fb;] <=>F ?@AB>=F :_=Dde BDFC f
J � ����S P J� RLSOTU
Y>DdeF>F WD> DF C<B ^DAA>; C>F � �c <eF�� DF D>F[=<F 	_ >BA>e>FC <EB �<<G>;>deA>F EFC B>F�;>deA>F
� DF D>F abF 9>=C] DAA>=[EF�A xE 9>=C] DAA>=[EF�A
 >DF>; WA<CA >DF f `<_ >D DBA \b=G>FC>B xE _ ><deA>F H

� �F >DF>] 9>=C] DAA>=[EF�A ��FF>F CD> � DF D>F a>;x�>DG>F bC>; <__D>G>F f
� ` <B � DF D>FF>Ax DBA xEB<]]>Fe@FG>FC f
� �B GD_A �>DF> W<d�G<BB>F f
� ` D> � �c<eF �<FF C<B ^DAA>; FDdeA a>;=<BB>F f
� ` D> Y<e=>F <] ?<FC G>_ >F <F Z � D> aD>=> C>; ab;G>G>_ >F>F � DF D>F\:e;EFG>F DF C>; >FA�B[;>de>FC>F Y>D=> bC>; W[<=A> ab;�b]]>F f ` D> � DF D>F\:e;EFG>F C:;\>F C<_ >D <Ede G>C;>eA�>;C>F f
� �B ��FF>F 9>=C>; =>>; _=>D_ >F f

ghijk ih lm
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D
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B
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D D E B

D

B

D

D
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E
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E
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E D B C

0
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0
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1 1 2 0
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0

1
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Wde;>D_ >F WD> DF CD> 9>=C>; YD� >;F abF t _DB � f ` D> c>Bde;>D_EFG >DF>B ��b;A>B� GD_A CD> WE]]>C>; YD�>;F DF CD>B>] ��b;A� <F f �F X >C>] ��b;A� C<;\ X >C> YD� >; <_ >; FE; >DF] <= ab;�b]]>F f
ghijk ihl m
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F
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24
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4
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2

9
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5

8

1
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3
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Q K����S�U P n� RLSOTU
Y>DdeF>F WD> >DF> Wde=<FG> Bb DF C<B ?@AB>= >DF Z C<BB CD>B> BDde FD;G>FCB B>=_BA _ >;:e;A Z <Ede FDdeACD<GbF<= f ` D> Y<e=>F <] ?<FC G>_ >F C<_ >D <F Z � D> aD>=> 9>=C>; DF C>; >FAB[;>de>FC>F Y>D=> bC>;W[<=A> abF C>; Wde=<FG> _ >=>GA BDFC f ` D> abF C>; Wde=<G> _ >=>GA>F 9>=C>; BDFC CE;deFE]]>;D>;A v_ >GDFF>FC _ >D] wb[\ ] DA C>; Y<e= tf
` >; wb[\ Z C>; Wde�<Fx Z Bb� D> x�>D �>DA>;> 9>=C>; C>; Wde=<FG> BDFC _ >;>DAB ab;G>G>_ >F f
ghijk ihl yz i{ }�� hi}hz ��j�{� li�� ����h�h� h}h} �hl| �m
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C

D

E

B

D
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2

1

10

2

8

9

3

7

4

5

6

� R �Uq�U P Qs RLSOTU
Y>DdeF>F WD> DF CD> 9>=C>; <] ?<FC 	 \>D=> >DF Z CD> �<<G>;>deA Z B>F�;>deA bC>; CD<GbF<= 	D] ��� �� DF�>=
 DF C<B ^DAA>; x>DG>F f �>C>; 	 \>D= ]EBB C<_ >D <E\ ] DFC>BA>FB >DF 9>=C ] DA >DF>; YD�>;x>DG>F f
` D> Y<e=>F DF C>F 9>=C>;F G>_ >F <F Z � D> aD>=> 	 \>D=> <E\ CD>B>B 9>=C x>DG>F f
ghijk ihl m

C

B

D

H

H

F

E

D

G

1

2

4

0

0

5

3

4
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9:==>F WD> C<B ` D<G;<]] ] DA F>EA;<=>F 	Bde�<;x>F 
 EFC ] <GF>ADBde>F 	 =<AA>F f
�>C> � <GF>A[=<AA> e<A x�>D 	b=> 	� EFC � 
 f Y�>D � @=\A>F ] DA G=>Dde>F 	b=>F C:;\>F FDdeA�<<G>;>deA bC>; B>F�;>deA _ >F<de_<;A B>DF f ` D> Y<e=>F <F C>F ?@FC>;F G>_ >F <F Z � D> aD>=> 	 =EB�EFC � DFEB[ b=> DF C>; >FAB[;>de>FC>F Y>D=> bC>; W[<=A> ab;�b]]>F f
ghijk ih lm

C

C

B

B

A

A

C

C

C C

C A

C C

C B

1

1

2

2

0

0

1

1

1 1

1 0

1 1

1 2
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`D> tu BdeF>==BA>F ��B>; >;e<=A>F >DF>F cbFEB abF �u � 
� � 
	 � 	� � 	� � 	u � t� � t	 � � � �	EF�A>F f

J � ��TU� 
 qT � LSM 	 P �s RLSOTU
V;<G>F WD> CD> � �;A>; <EB C>; � DBA> � D> _ >D >DF>] w;>Ex�b;A;@AB>= 	�<<G>;>deA abF =DF�B F<de;>deAB bC>; B>F�;>deA abF b_ >F F<de EFA>F =>B_<;
 DF C<B ^DAA>; >DF f Y�>D DF C>;B>=_ >F Y>D=>
bC>; C>;B>=_ >F W[<=A> BA>e>FC> � �;A>; ]:BB>F C<_ >D D]] >; CE;de ] DFC>BA>FB >DF Wde�<;x\>=CG>A;>FFA �>;C>F f � ==> Wde�<;x\>=C>; BDFC _ >;>DAB ab;G>G>_ >F f
�FC>;B <=B _ >D >DF>] G>��eF=Dde>F w;>Ex�b;A;@AB>= C:;\>F eD>; X >Cb de ] >e;>;> cEdeBA<_ >F DF>DF>] 9>=C BA>e>F Z EFC x�<; Bb Z C<BB DF X >C>] 9>=C G>F<E >DF 
 bC>; V ab;�b]]A f ` D> � �;A>;BDFC F<de �Fx<e= C>; 
 EFC V Bb;AD>;A f
ghijk ih lm
� ��{h� zi{ � � �|h� � m
�
��
� � ���
��
 � �
��
�
� ��{h� zi{ � � �|h� � m
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c>DB[D>= xE CD>B>; ?EFC> GD_A >B DF C>; 9;<G>BAEFC> f
J 	�S���
 P Js RLSOTU
� >G>F WD> <==> � bbBGE]] D�V>D=> <EB C>] �]Bde=<G V Bb xEB<]]>F Z C<BB CD> F<de\b=G>FC> 9DGE;C<_ >D >FABA>eA f
n �� �T��TrU � P ns RLSOTU
9<=A>F WD> C<B 	<[D>;A>D= <EB �]Bde=<G 9 Bb >FA=<FG C>; G>BA;Dde>=A>F 	EFC ab;G>\<=xA>F 
 � DF D>F ZC<BB >DF 
�
��E<C;<A >FABA>eA EFC <E\ C>; �b;C>;B>DA> DF X >C>; Y>D=> EFC X >C>; W[<=A> X >C>B C>;F<de\b=G>FC>F C;>D W�]_b=> G>F<E >DF] <= ab;�b]]A H

Q �ST�U�SU MqU K��Uqp U P Qs RLSOTU
�FA\>;F>F WD> CD> Wde>D_ > 	BD>e> �__D=CEFG 
 ab] ?>BA C>B ^>_D=C>B <EB �]Bde=<G W f
� 
�� ��

�] 9DF<=> F>e] >F CD> _ >BA>F aD>; V>D=F>e] >; C>B 
 <de] DAA<GB A>D= f Wb==A> x� DBde>F 	 =<Ax �EFC 	 =<Ax � ^=>DdeBA<FC e>;;Bde>F Z Bb � D;C >B >DF �E;x>B WA>de>F ab; C>] 9DF<=> G>_ >F Z E] xE>;] DAA>=F Z �>; <] 9DF<=> A>D=F>e] >F � D;C f ` D> V>D=F>e] >; <] 9DF<=> _D=C>F C<B ���V><] f
`<B 9DF<=> _ >BA>eA <EB � ?@AB>=F Z CD> DF C>; ab;G>G>_ >F>F ?>De>F\b=G> G>=�BA �>;C>F ]:BB>F fY� DBde>F x�>D ?@AB>=F GD_A >B 	\:; X >C>F V>D=F>e] >; DFCDaDCE>==
 x�>D � DFEA>F 	<EB> Z DF C>F>FCD> ��BEFG :_ >;[;:\A � D;C f �BA CD>B> �b;;>�A Z Bb C<;\ C>; V>D=F>e] >; C<B F@deBA> ? @AB>= =�B>F f �BACD>B> \<=Bde Z Bb ]EBB >; 	F<de �_=<E\ C>; 	 �DFEA>F 	<EB>
 >;F>EA C<B ? @AB>= ] DA C>; \>e=>;e<\�A>F ��BEFG _ ><;_ >DA>F f �] 9>e=>;\<==> � D;C C>] V>D=F>e] >; ab] c>A;>E>; >DF _ >=D>_DG>; 9>e=>;G>x>DGA f
Wb_<=C C>; >;BA> V>D=F>e] >; <==> ?@AB>= G>=�BA e<A Z >FC>A C<B 9DF<=> f ` D>B>; V>D=F>e] >; DBA C<FFC>EABde>; � >DBA>; f �_ >; CD> �>DA>;>F 	 =@Ax> >FABde>DC>A CD> �Fx<e= C>; D] 9DF<=> G>=�BA>F ?@AB>= fWb==A> CD>B> G=>Dde B>DF Z Bb >FABde>DC>A C>; Y>DA[EF�A C>; �_G<_ > C>B =>AxA>F ?@AB>=B D] 9DF<=> f�BA <Ede CD>B> �FG<_ > G=>Dde Z Bb >FABde>DC>A CD> ?>De>F\b=G> ab] 
 <de] DAA<G f
` <B 9DF<=> >FC>A B[@A>BA>FB �u � DFEA>F F<deC>] C>; >;BA> V>D=F>e] >; ] DA C>] ��B>F _ >GbFF>Fe<A f �F CD>B>] 9<==> �>;C>F <==> 	 =@Ax> � D> D] ab;DG>F �_BdeFDAA _ >Bde;D>_ >F >;] DAA>=A f
cbFEBx>DA>F H ` D> V>D=F>e] >; >FAe<=A>F G>] @� C>; 	 =<AxD>;EFG ab] 
 <de] DAA<G F<de \b=G>FC>;V<_ >==> Y>DA_ bFD 	C f e f BD> C:;\>F >FAB[;>de>FC \;:e>; _ >GDFF>F 
 H

tf 	 =<Ax 
 �DFEA>F
	 f 	 =<Ax 	 �DFEA>F

 f 	 =<Ax t � DFEA>
� f 	 =<Ax u � DFEA>F

c>D ^=>DdeBA<FC �>;C>F CD> Y>DA_ bFD G>A>D=A f
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V;<G>F WD> CD> cEdeBA<_ >F abF � _DB ` C>;<;A DFB ` D<G;<]] >DF Z C<BB DF X >C>; Y>D=> EFC X >C>;W[<=A> X >C>; cEdeBA<_ > G>F<E >DF] <= ab;�b]]A f ` D> cEdeBA<_ >F <] ?<FC G>_ >F <F Z �>=de>;cEdeBA<_ > DF C>; >FAB[;>de>FC>F Y>D=> bC>; W[<=A> <EB C>; >FAB[;>de>FC>F ?DdeAEFG xE>;BA ab;��b]]A f
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