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add(0,0,0).
add(0,1,1).
add(0,2,2).
add(0,3,3).
add(1,0,1).
add(1,1,2).
add(1,2,3).
add(1,3,4).
add(2,0,2).
add(2,1,3).
add(2,2,4).
add(2,3,5).
add(3,0,3).
add(3,1,4).
add(3,2,5).
add(3,3,6).

add(0,1,0).
add(1,1,1).
add(2,3,6).
add(0,2,3).
add(2,3,0).
add(1,0,5).
add(2,2,2).
add(3,0,1).
add(3,1,1).
add(2,3,1).

E+

E-

 1 0   0 0 0 0 0 0 1 1 1 0 0 0 1 1 1 1 1 1 1 X X 0   0 0
 1 0   1 1 0 0 0 0 1 1 1 0 1 1 1 0 0 0 0 1 1 X X 0   0 1
 1 0   0 0 0 0 0 0 1 1 1 0 1 1 1 0 0 0 0 1 1 X X 0   0 1
 1 0   0 0 0 0 0 0 1 1 1 0 1 1 1 0 0 0 0 1 1 X X 0   0 1
 1 0   0 0 1 1 0 0 1 1 1 1 0 1 0 1 0 0 1 0 1 X X 0   0 0
 1 0   0 1 1 0 0 0 1 1 1 1 1 1 0 0 0 1 0 0 1 X X 0   0 1
 1 0   1 0 1 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 1 X X 0   0 1
 1 0   0 0 1 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 1 X X 0   0 1
 1 0   0 0 0 0 0 0 1 1 1 1 0 1 0 1 0 0 1 0 1 X X 0   0 0
 1 0   0 1 0 1 0 0 1 1 1 1 1 1 0 0 0 0 0 0 1 X X 0   0 1
 1 0   0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 1 0 0 1 X X 0   0 1
 1 0   1 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 1 X X 0   0 1
 1 0   0 0 0 0 0 0 1 1 1 1 0 1 0 1 0 0 1 0 1 X X 0   0 0
 1 0   0 1 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 1 X X 0   0 1
 1 0   0 0 0 1 0 0 1 1 1 1 1 1 0 0 0 0 0 0 1 X X 0   0 1
 1 0   0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 1 0 0 1 X X 0   0 1

 1 0   1 0 0 0 0 1 1 1 1 0 1 0 1 0 1 0 1 0 1 X X 0   0 0
 1 0   0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 1 1 1 1 X X 1   0 0
 1 0   1 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 1 X X 0   0 0
 1 0   0 0 1 0 0 0 1 1 1 0 1 1 1 0 0 0 0 0 1 X X 0   0 0
 1 0   1 0 0 0 0 0 1 1 1 1 1 0 0 0 1 0 0 0 1 X X 0   0 0
 1 0   0 0 0 1 0 0 1 1 1 1 0 1 0 1 0 0 0 0 1 X X 0   0 0
 1 0   0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 1 1 1 1 X X 1   0 0
 1 0   0 0 1 0 0 0 1 1 1 1 0 1 0 1 0 0 0 0 1 X X 0   0 0
 1 0   0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 1 1 X X 1   0 0
 1 0   1 0 0 0 1 0 1 1 1 1 1 1 0 0 0 0 0 0 1 X X 0   0 0

  0  1  0  1  0  1  1  0  X  X  0  1  X  0  1  1  2  1  X  0  X  0  1  0
  1  1  1  2  2  2  0  0  0  0  0  0  0  0  0  2  2  2  0  0  0  1  1  1
  2  3  6  5  X  X  1  X  3  X  X  X  X  X  X  3  4  7  1  2  5  2  3  6
  0  2  3  2  3  5  2  3  1  X  X  X  X  X  X  1  3  4  X  1  2  0  2  3
  2  3  0  5  2  3  1  X  X  X  2  3  X  2  3  3  4  1  1  2  X  2  3  0
  1  0  5  1  X  X  X  X  X  1  X  X  1  X  X  2  1  6  0  X  4  1  0  5
  2  2  2  4  4  4  0  0  0  0  0  0  0  0  0  3  3  3  1  1  1  2  2  2
  3  0  1  3  4  1  X  X  1  3  2  X  3  2  X  4  1  2  2  X  0  3  0  1
  3  1  1  4  4  2  X  X  0  2  2  0  2  2  0  4  2  2  2  0  0  3  1  1
  2  3  1  5  3  4  1  X  X  X  1  2  X  1  2  3  4  2  1  2  0  2  3  1

 

  0  0  0  X  X  X  X  X  X  X  X  X  X  X  X  1  1  1  X  X  X  0  0  0
  0  1  1  X  X  2  1  1  X  X  X  X  X  X  0  1  2  2  X  0  0  0  1  1
  0  2  2  X  X  4  2  2  X  X  X  X  X  X  0  1  3  3  X  1  1  0  2  2
  0  3  3  X  X  6  3  3  X  X  X  X  X  X  0  1  4  4  X  2  2  0  3  3
  1  0  1  X  2  1  X  X  X  X  0  X  1  X  X  2  1  2  0  X  0  1  0  1
  1  1  2  X  3  3  0  X  X  0  X  X  0  X  X  2  2  3  0  0  1  1  1  2
  1  2  3  X  4  5  1  2  X  X  X  X  X  X  X  2  3  4  0  1  2  1  2  3
  1  3  4  X  X  X  2  3  X  X  X  X  X  X  X  2  4  5  0  2  3  1  3  4
  2  0  2  X  4  2  X  X  X  X  0  X  2  X  X  3  1  3  1  X  1  2  0  2
  2  1  3  X  5  4  X  X  X  1  X  X  1  X  X  3  2  4  1  0  2  2  1  3
  2  2  4  X  X  X  0  X  X  0  X  X  0  X  X  3  3  5  1  1  3  2  2  4
  2  3  5  X  X  X  1  3  X  X  X  X  X  X  X  3  4  6  1  2  4  2  3  5
  3  0  3  X  6  3  X  X  X  X  0  X  3  X  X  4  1  4  2  X  2  3  0  3
  3  1  4  X  X  X  X  X  X  2  X  X  2  X  X  4  2  5  2  0  3  3  1  4
  3  2  5  X  X  X  X  X  X  1  X  X  1  X  X  4  3  6  2  1  4  3  2  5
  3  3  6  X  X  X  0  X  X  0  X  X  0  X  X  4  4  7  2  2  5  3  3  6
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Variable Binding Table

Note, the varible numbers corospond
to the Variable Binding Table.
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Clause Table

Induced Hypothesis

add(V0,V1,V2):-zero(V1),equal(V0,V2).
add(V0,V1,V2):-inc(V19,V1),inc(V20,V2),add(V0,V19,V20).

       :
add(V0,V1,V2):-zero(V1),equal(V0,V2).
       :
add(V0,V1,V2):-inc(V19,V1),inc(V20,V2),add(V0,V19,V20).
       :

��
�� ��

�E�w¡U��VgkRP|aeP]8\t|�XYW[sVe3X[R�uBbk\/X[pVRS|YbkZ TtgfR�ePgfU%sV|YR�|�XqU�l8Ry_5]�W,«�;;



1N:%Ú¢;�<N2¢ÑLC�ä=ÎS>H:S13:%;LDH:�1-Ïq>HÑtGHÚ5DBCHÑL<N:9<N>E;�<aDo25Ï J[GHCi4�<N2¢ÑLC/Ñ�âi<N>H:SùH2�<^ÙL:84�<NÑt13Ï�â¸ÑL1-<3>H:yÏq2¢M�ÐHÚ¢:
4.Ú5;�GEÏN::� 7 7 ÷ 2f<3>�<N>H:O4.ÑtCKJ[GHCE4.<N2¢ÑLC�Ñ�â9<N>H:�ùH2�<~ÙL:84�<NÑt13Ï+â¸ÑL1~ï�7²;LCED�ïLï�4.Ñ=ÙL:%13Ï,;�Ú¢Ú-<N>E:
ÐiÑVÏq2�<N2¢ÙL:®2¢CEÏ[<P;�CE4�:%Ïy;LCED�CHÑLCH:®ÑLâ­<3>H: CH:�ÒV;=<32�Ùt:�2¢CEÏq<3;�Ci4.:%Ï%ä
ÎS>H: Ïq2¢M�ÐHÚ�: 4�Ú¢;LGEÏq:�<3;LùHÚ¢:®;t4�<PÏ�;tÏS;�C�2�CV<N:%1NM�:8Do2¢;�<N:®Ï[<P;�Òt:�ù°:.< ÷ :�:%C�<3>H:®:�CH>E;LCE4.:8D

ùE;L4PçKÒL13ÑLGECED$çKCHÑ ÷ Ú¢:%DoÒt:/;LCEDJ<3>H:O4�;LCEDo25DH;=<3:�4�Ú¢;LGEÏN:%Ï%ä°ÜYC�MO;�CKàJ13:%ÏNÐi:84�<PÏ+<3>H25Ï 2�CV<3:�1Nõ
M/:8Do25;=<N:~Ïq<3;LÒL:®25Ïy1N:8DoGHCEDE;�CV<%èE;tÏ�<N>H:�ÏqàoÏq<N:�M 4.ÑLGEÚ¢D�ÒL:%CH:�1P;=<3:,<N>H:~4%;�CEDo25DH;�<N:~4.Ú5;�GiÏq:8Ï
Do2�13:%4.<NÚ¢à�â¸13ÑLM <N>H:JÐE1N:%ÐH1NÑo4�:%Ï3Ïq:8D ùE;t4PçKÒL13ÑLGHCED�çKCHÑ ÷ Ú¢:%DoÒt:Lä�I�Ñ ÷ :�Ùt:�18è�<N>H:%1N:
;L1N:$;�<
Ú�:8;LÏq<~â¸ÑLGH1�:��
4.2¢:�Ci4.à³1N:8;LÏNÑLCEÏ,â¸Ñt1/DHÑL2¢CHÒ
ÏNÑEú�13:�M�Ñ=Ù=;�Ú9Ñ�ây1N:8DoGHCEDE;�CE4�àLè�2¢CV<N13ÑoDoGE4�<32�ÑtC
Ñ�âaM�:�M�Ñt1N2��%;�<N2¢ÑLC�èi1N:%M/Ñ=Ù=;LÚ­ÑLâaÐE;=<3>EÏ+â¸1NÑtM Ïq:8;�1P4P>JÏqÐE;t4.:B<N>E;�<®;L1N:�CHÑ�<�â¸1NGH2�<qâ¸GEÚjè�;LCED
4.ÑLCiÏqÑtÚ�25DH;=<32�CEÒB<3>H:~4.ÑtCEÏ[<31NGi4�<N2¢ÑLC�Ñ�â-CH: ÷ Ù=;�132¢;LùHÚ¢:%ÏS2¢C�;O4�Ú¢;LGEÏq:®;=<+;LC²2¢CH2�<N25;�Ú�Ïq<3;LÒL:tä
ë­2¢1PÏ[<8è ÷ :ODo25Ï34.GEÏ3Ï®<N>E:O1N:8DoGE4�<32�ÑtC³Ñ�âS1N:8DoGHCEDH;LCE4.àtä�IKGHÐHÐ°ÑtÏN:
;$4.Ú5;�GiÏq: � å � 	 �

/ å =&/ � =&/ H =&/ � %i4.ÑLCiÏq25Ï[<PÏ�Ñ�â�<N>H13:�: ÏN2�M�ÐHÚ¢:~4.Ú5;�GEÏN:%Ï%ú
	 � / å =&/ � %	 � / H %	 � / � %

ö9à/4.ÑtCEÏ[<31NGi4�<N2¢CHÒ,<N>E:�Ïq2¢M�ÐHÚ�:�4�Ú¢;LGEÏN:%Ï �E1PÏq<^;LCED�<N>H:%C�â¸ÑL13M�2�CHÒ � å ùKà/4.ÑLM�ùH2¢CH2�CEÒ�<3>H:�M'è
� å 2¢Ï�ÑLCEÚ�à
4�ÑLCEÏN2¢DH:�13:%D
ÑtCHÚ¢àOÑLCE4�:Lä5I�Ñ ÷ :�Ùt:�18èL2�â�<N>E:®ÏNàoÏ[<3:�M 4�ÑLCEÏq<N13GE4.<N:%D�� å Ú�2�<N:%13;LÚ°ùKàÚ�2�<N:%13;LÚjèK<3>H:~ÏN;LM�:®4�Ú¢;LGEÏN: � å M�;LCKà
ùi:~4�ÑLCEÏN25Do:�13:%D²MO;�CKàO<N2¢M�:%Ïy;tÏSÑLGo<3Ú�2¢CH:%D�ù°:�Ú¢Ñ ÷ ä

	 � / å %�� 	 � / å =&/ � %�� 	 � / å =&/ � =&/ H %�� 	 � / å =&/ � =&/ H = / � %	 � / � %�� 	 � / � =&/ H %�� 	 � / � =&/ H =&/ å %�� 	 � / � =&/ H =&/ å = / � %	 � / � %�� 	 � / � =&/ H %�� 	 � / � =&/ H =&/ � %�� 	 � / � =&/ H =&/ � = / å %äää äää äää äää

I�Ñ ÷ :�ÙL:%1%è°<3>H:�;�ù°Ñ=ÙL:/13:%DoGHCiDH;�CE4�à»4�ÑLGHÚ5D�ùi:O:%Ú�2¢M�2�CE;�<N:8D ÷ 2�<N>EÑLGo<~<3>H:O2¢Ct<3:�13M�:%Do25;=<3:
Ï[<P;�ÒL:täoì�CE: ÷ ;{à/<NÑODoÑ�<N>H25Ï ÷ ÑtGHÚ¢D�ùi:,<3Ñ�ÐHÚ5;L4�:,;/ÏNàVCV<P;L4�<32¢4+ÑL1PDo:�132¢CHÒBÑtC
<N>E:,Ú¢2�<N:�1P;�Ú5Ï%è
;�CED ;tDo>H:�132¢CHÒ�<NÑ$<3>H2¢ÏBÑL1PDo:�132¢CHÒ'2�C�4�ÑLCEÏN2¢DH:�132�CHÒJ4�Ú¢;LGEÏN:%Ï%äFI�Ñ ÷ :�Ùt:�18è¡<N>H25Ï~2¢CV<N13ÑKDHGE4.:8Ï
2f<PÏ�Ñ ÷ C ÐE1NÑtùHÚ�:%M'ú�<3>H:�ÏNàKCV<3;L4.<N254
Ñt13Do:%1N2¢CHÒ$MO;{à³CHÑ�</ùi:²<N>E:²M�ÑtÏq<�ÒV;�2¢Coâ¸GHÚ�ÐE;=<3> 2¢C
4.ÑLCiÏ[<31NGE4.<N2¢CHÒ$;'4.Ú5;�GEÏN:/<N>H:%1N:%ùVà»MO;�çK2�CEÒ²<3>H:OGEÏN:OÑ�âS;'Òt;�2¢C�>H:�GH1325Ï[<32¢4/2¢C»<3>H:�ÏN:%;L134P>
Ú�:8ÏNÏS:�
°:84�<N2¢ÙL:tä
IK:%4�ÑLCED@è{<3>H:yÏq2¢M�ÐHÚ¢:�4.Ú5;�GEÏN:a<P;�ùHÚ¢:y2¢Ct<31NÑoDoGi4.:%Ï�M�:�M�Ñt1N2��%;�<N2¢ÑLCB2¢C/<N>H:�ÏNàoÏ[<3:�M'äLÓaÔÖÕ�×

1N:84.ÑL1PDHÏ�<N>H:O4.Ñ=Ùt:�1P;�Òt: Ñ�â9ÏN2�M�ÐHÚ¢:O4.Ú5;�GEÏN:%Ï%è°>H:�CE4�:�:8;L4P>$<32�M�:/<N>E:/Ú¢2�<N:�1P;�Ú5Ï�Ñ�â9;�Ïq2¢M�ÐHÚ¢:
4.Ú5;�GEÏN: ;�13:,4�ÑLCEÏN2¢DH:�13:%D ÷ 2�<N>E2�C$;/4.Ú5;�GEÏN:LèK<3>H: 4.Ñ=ÙL:%13;LÒL:,DoÑK:%Ï�CHÑ�<�CE:�:%D�<NÑ�ù°:®1N:84�;�Ú54.GHõ
Ú¢;�<N:%D�èH2f<�2¢ÏyÏN2�M�ÐHÚ¢à�Ú�ÑKÑLçt:%D²GHÐ'2�C�<3>H:BÏN2�M�ÐHÚ¢:~4.Ú5;�GEÏN:,<3;LùHÚ�:täEÎS>H25Ïy25Ï�;�Ú5ÏqÑ/<3>H:~4�;tÏq:®â¸Ñt1
<N>H: Ù=;�1325;�ùHÚ¢:®ùH2�CiDo2�CEÒtÏ%ä
ÎS>H2�1PD@è9<N>H:³ÏN2�M�ÐHÚ¢:»4�Ú¢;LGEÏq:
<3;LùHÚ�:»ÐH13Ñ=ÙV25Do:8Ï�;�M�:84P>E;�CH25ÏNM â¸Ñt1²13:�M�Ñ=ÙK2¢CHÒ :�CV<N2¢13:

ùH13;LCE4P>H:8ÏOÑ�â®<N>E:»ÏN:%;�1P4P>¶ÏqÐi;L4.:tä�Ó9ÔÖÕ+× ÑLCEÚ�à 1N:84.Ñt13DHÏ�Ïq2¢M�ÐHÚ�:�4.Ú5;�GEÏN:%ÏO<N>E;�<�;�13:$CHÑL<
Do:%;tDKõ :%CEDHÏ%èV<N>KGEÏS:�Ú¢2¢M/2¢CE;�<N2¢CHÒ/<N>H:~ÏN:%;L134P>
ÑLâ�4�Ú¢;LGEÏq:8Ï9<N>E;�<+;�13:�CHÑL<yÐiÑL<N:�CV<32¢;LÚ�Ú¢à
GEÏN:.â¸GHÚ
2�C»<N>H: �ECi;�Ú^>KàKÐiÑL<N>H:8Ïq25Ï�ä@ÎS>H25Ï,2¢Ï®ù°:%Ïq< 2�Ú¢Ú¢GEÏ[<313;�<N:8D ÷ 2�<N>³;�C�:��H;�M�ÐHÚ¢:Lä�79ÑLCiÏq25Do:�1,< ÷ Ñ
Ú�2�<N:%13;LÚ¢Ï1/ å ;LCED�/ � ä��¶>H:%C
<N>E:%ÏN:+Ú¢2f<3:�1P;�Ú5Ïa;�13:�4�ÑLM�ùH2�CE:%D�2¢C²;B4�Ú¢;LGEÏN:Lè�<3>H:®4.Ú5;�GEÏN:+4.Ñ=Ùt:�1PÏCHÑ�Ð°ÑtÏN2�<N2¢ÙL:®ÑL1�CH:�ÒV;=<32�Ùt:�:��o;LM�ÐHÚ�:8Ï��,F�CKà�4�Ú¢;LGEÏN:+<3>E;=<�4.ÑtCV<3;�2¢CH:8DO<N>E:%ÏN:�Ú¢2f<3:�1P;�Ú ÷ ÑLGHÚ5D
� w-pVR­ePgfU%st|YR�|YpV]%sVgfu+U%gk|Y]9e3]�z8R3W@\V]aR3µtU%Z TtgkRP|°st|YR�uybf\yX[ptR�X[ptR3XqUaR3|�X[bfZ~U.X[bk]8\B·Ö|YRPR^n�RPe3X[bk]8\+þ{ºN�
½9X[pVRNWY�"bf|YR%m=X[pVbk|�eP]%\V|�XYWqU�bf\=X-��]8stg�u®_5U%bkgK�"pVRP\ X[ptR9|�}L|�X[RPZ bk|-gkR�U�W[\tbf\tl+_�W[]8Z ]8\Vgd} \tRPl{U.X[bkz{R



ùi:S;�DH:%;LDoõ :%CED@ä I�:�Ci4.:Lè{ùKà®2¢DH:�CV<N2�â¸àK2�CHÒ4/ å ;�CED / � è=;�CED~CHÑ�<^4.ÑtCEÏq25Do:%1N2¢CHÒ�<3>H:�M'è=; ÷ >EÑLÚ¢:Ïq:%1N2¢:%ÏSÑLâ �dDo:%;tDKõ :%CEDHÏ%êH;�13:®1N:%M/Ñ=Ùt:%D@ä
ëHÑLGE1q<3>�è=ùKà~Ïq:%ÐE;�1P;=<32�CHÒ�<N>E:S4�Ú¢;LGEÏN:�Òt:�CH:%13;�<N2¢ÑLC�2�CV<NÑ�< ÷ Ñ®Ïq<3;LÒL:8Ï�è{2¢CEDoGE4.<N2¢ÑLC/Ñ�â°ÏN2¢M�õ

ÐHÚ�:�4.Ú5;�GEÏN:%ÏSâ¸ÑtÚ�Ú¢Ñ ÷ :%D�ùKà²2¢CEDoGE4.<N2¢ÑLC$ÑLâ^4%;�CEDH2¢DH;�<N:~4�Ú¢;LGEÏq:8Ï�èi;�Ú¢Ú­;LÏNÐ°:%4�<PÏ�ÑLâ�Òt:�CH:%13;�<N2¢CHÒ
CH: ÷ Ù{;L1N25;�ùEÚ�:8Ï+2¢C�;�4.Ú5;�GiÏq:�;�13:/;tÏNÏN2¢ÒLCH:8D'<NÑ�<N>E:2�i13Ïq<®Ïq<3;LÒL:tä¡ÎS>E2¢Ï®MO;�çt:%Ï+<N>H:�Ú5;=<N<N:�1
Ï[<P;�ÒL:�M�ÑL13:�:��O4�2�:%CV<O;tÏ/2f<O25Ï�CEÑ�<
4.ÑtCE4.:%1NCH:8D ÷ 2�<N> ÒL:�CE:�1P;=<N2¢CHÒ»CH: ÷ Ù{;L1N25;�ùEÚ�:8Ï�;LCED
M�;L2�CV<P;�2¢CH2�CEÒ�<3>H:�2¢1�ùH2¢CEDo2¢CHÒVÏ�ä

� ��� � �	� $1&�� �
� 
 � $
&�� � 
 � �����2���-� �/���2$��
��&4���
� � � � � � � �  �� ��&�� � � � �
� ���  � � ��� � � ���

�»:
CEÑ ÷ ÐH13:%ÏN:�CV<~<3>H:�;LÚ�ÒtÑL132f<3>HM�â¸ÑL1/4.ÑtCEÏ[<31NGi4�<N2¢CHÒ'<3>H:O< ÷ Ñ'<3;�ùEÚ�:8Ï�ä�ÎS>E:�;�Ú¢ÒLÑt1N2�<N>HM
M�;L2�CV<P;�2¢CEÏ�<N>E1N:%:JDH;=<P; Ï[<31NGE4.<NGH13:%Ï%ú";³Ú¢2¢Ïq<�Ñ�â ÏN2�M�ÐHÚ¢:
4.Ú5;�GiÏq:8Ï�è";³Ú¢2¢Ïq<
Ñ�â ùH2�<�Ùt:%4�<3ÑL1PÏ
1N:%ÐH1N:8Ïq:%CV<N2¢CHÒ�4.Ñ=Ùt:�1P;�ÒL:'ÑLâ,<3>H:»ÏN2¢M/ÐEÚ�:�4.Ú5;�GEÏN:%Ï%è9;LCED¶;³<3;LùHÚ¢:
Ñ�â Ù=;�1325;�ùHÚ¢:JùH2¢CEDo2¢CHÒtÏ
â¸ÑL1®<N>E:/Ù=;L1N25;�ùHÚ¢:%Ï,GEÏN:%D»2¢C
<3>H:
Ïq2¢M�ÐHÚ¢:�4�Ú¢;LGEÏN:%Ï%ä¡ÎS>E:%ÏN:�Ïq<N13GE4.<NGH13:%Ï ;L1N:/2�CE2f<32¢;LÚ�2���:8DJ<3Ñ
4.ÑLCV<P;�2¢C@J[GiÏ[<�<N>H:BÏN2¢M/ÐEÚ�:B4�Ú¢;LGEÏN: ÷ 2f<3>
;�C':�M�Ðo<[à�ù°ÑKDHàLäiÎS>E:�CJ4�;LCEDo25DH;=<3:~Ú¢2f<3:�1P;�Ú5Ï�;�13:
4.13:%;=<3:%D³ùKà³4.ÑLCiÏq25Do:�132¢CHÒ$:%;t4P> ÐH1N:8Do254�;=<3:�ÏNàVM�ùiÑtÚa2¢C <N>E:�ÐH13:�ÐH13Ño4.:8ÏNÏN:%D�ùE;t4PçVÒt1NÑtGHCED
çVCEÑ ÷ Ú�:8DoÒL: ÷ 2�<N>
;LÚ�ÚiÐiÑVÏNÏN2�ùEÚ�:yÙ=;�1325;�ùHÚ¢:yùH2¢CEDo2¢CHÒtÏaÒL:�CE:�1P;=<N:8D/GHCV<N2¢ÚECHÑ ÷ ;�CiDOÏqÑtM/:yCE: ÷
Ù{;L1N25;�ùEÚ�:OÐH13Ñ=ÙK2¢DH:%D�4.:�1N<3;L2�C 4�ÑLCEDo2�<N2¢ÑLCiÏ~;�13:
ÏN;�<N25Ï8�i:%D@ä�F ÏqàKCV<3;t4�<N254�ÑL1PDo:%1N2¢CHÒ'2¢Ï~GEÏq:8D
<NÑ�Ú5;�ù°:�Ú-Ù=;�1325;�ùHÚ¢:%Ï�<NÑ';{ÙLÑL25D$4.ÑtCEÏN2¢Do:%1N2¢CHÒ
Ú¢2�<N:�1P;�Ú5Ï ÷ >H2¢4P>»;�13:B:��VGH2¢Ù=;�Ú¢:�CV<+<3Ñ�<3>H:/ÑLCH:8Ï
;�Ú¢1N:8;LDoà'4.ÑtCEÏq25Do:%1N:8D@äiÜ�âa<N>H:/4.Ñ=ÙL:%13;LÒL: ÑLâa;²4�Ú¢;LGEÏq:B2¢Ï®Do2 
°:%1N:%CV<+â¸13ÑLM <N>E:/4�Ñ=ÙL:�1P;�Òt:®Ñ�â
4.Ú5;�GEÏN:%Ï®Òt:�CH:%13;�<N:%D»GHCV<N2¢Ú"CHÑ ÷ ÑL1 2�â�<N>H:�4�Ú¢;LGEÏN:/2¢CV<N13ÑoDoGE4.:8Ï ;'CH: ÷ Ù=;�132¢;LùHÚ¢:Lè¡<N>E:�C 2�<
2¢Ï�2¢CE4.Ñt1NÐ°ÑL1P;=<3:%D 2¢CV<NÑ»<N>H:$DH;�<3;�Ï[<31NGi4�<NGE1N:tä-Î­Ñ�:�CEÏNGH13:�<3>E;=<OCHÑ ÏN2�M�ÐHÚ¢:�4�Ú¢;LGEÏN:%Ï�;�13:
1N:%Ði:8;=<N:8D@è@<3>H:OCH: ÷ Ú¢2f<3:�1P;�Ú"M�GEÏ[<B4�ÑLCV<3;L2�C ;�<~Ú�:8;LÏq<®ÑtCH:OÙ=;�132¢;LùHÚ¢:�â¸13ÑLM <N>H:OÐE1N:%ÙV2¢ÑLGiÏ
4.ào4.Ú¢:+<3>H13ÑLGHÒt>O<N>H:,ùE;t4PçVÒt1NÑtGHCEDO13:�Ú5;=<32�ÑtCEÏ%ä�)�ÑL<N:tèHÏqÑtM/:,Ïq2¢M�ÐHÚ¢:,4�Ú¢;LGEÏq:8ÏaÐE1NÑoDoGE4�:�CE: ÷
Ù{;L1N25;�ùEÚ�:8Ï <N>i;=<O;�13:�Ñ�â�GiÏq:tè�ùEGo<�<3>H:�2¢1�2�CiÏ[<P;�CE4�:²4.Ñ=Ùt:�1P;�Òt:/25Ï/Ñ�â�CHÑ�Ù=;�Ú¢GH:Lè�2¢C ÷ >H254P>
4�;LÏN:S<N>E:�CH: ÷ Ù=;�1325;�ùHÚ¢:%Ï";L1N:S13:%4�ÑL1PDo:%D@èLùHGo<aCHÑL<"<N>E:�ùH2�<9ÙL:84�<3ÑL18ä�ÎS>H:�Ù=;�132¢;LùHÚ¢:yùH2�CiDo2�CEÒ
<3;�ùEÚ�:,CHÑ�<SÑLCEÚ�àOMO;�2¢CV<3;L2�CEÏ9<3>H:®Ù{;L1N25;�ùEÚ�:�ùH2�CiDo2�CEÒ�ÑLâ�:%;t4P>�Ù=;�132¢;LùHÚ¢:�â¸ÑL1S:8;L4P>
2¢CEÏq<3;�Ci4.:Lè
2f<a;LÚ¢ÏNÑ�MO;L2�CV<3;L2�CiÏ�;LC�2¢CEDo:���ÑLâE<N>E:�Ïq2¢M�ÐHÚ�:y4�Ú¢;LGEÏq:9<N>E:yÙ{;L1N25;�ùEÚ�: ÷ ;tÏ-ÒL:%CH:�1P;=<3:%D~2¢C�è�;LCED
;�Ú5ÏqÑ�M�;L2�CV<P;�2¢CEÏ"<3>H:®Ú�:%ÙL:%Ú¡;�< ÷ >H254P>²<N>H:,Ù=;�132¢;LùHÚ�: ÷ ;tÏ94�1N:8;=<3:%D@äKÎS>H:,<3;tÏqç�25Ï�4�ÑLM�ÐHÚ¢:.<3:
2fâ-CHÑ�CH: ÷ Ïq2¢M�ÐHÚ¢:®4�Ú¢;LGEÏN:%Ïy;�13:®;LDHDo:8D�2¢C$;BÒt2�Ùt:�C�2f<3:�1P;=<32�ÑtC�èKÑL1y2�â�ÑtCH:�ÑLâ­<3>H:,<3;LùHÚ�:8ÏS2¢Ï
â¸GHÚ�Ú äEÎS>H:~DH:.<3;L2�Ú¢:%D';LÚ�ÒtÑL132f<3>HM â¸ÑLÚ¢Ú�Ñ ÷ Ï%ú

� �	� $
&�� ����
 � � � �	� � :�� � ���
� : 0"� *�� : � 571�� � 8 ��2 �!�65�1��
ÜYCHÐHGo<~ú
%
	 �
ÐH13:�ÐH13Ño4.:8ÏNÏN:%D�ùE;L4PçKÒL13ÑLGECED
çKCHÑ ÷ Ú¢:%DoÒt:

ì�Go<NÐHGH<~ú
� ��F Ú�25Ï[<�ÑLâ-ÏN2¢M/ÐEÚ�: 4.Ú5;�GiÏq:8Ï
% � �
F ùE2f<�Ùt:%4�<3ÑL1�<3;LùHÚ¢:®<N>E;�<+Ï[<3ÑL13:%ÏS4.Ñ=Ùt:�1P;�ÒL:�2�CHâ¸ÑL13M�;�<N2¢ÑLC²â¸ÑL1�ÏN2�M�ÐHÚ¢:~4.Ú5;�GiÏq:8Ï
��� ��F Ù=;�132¢;LùHÚ¢:�ùH2¢CEDo2¢CHÒ�<P;�ùHÚ¢:®â¸ÑL1y:8;L4P>�Ù{;L1N25;�ùEÚ�:,GEÏN:%D�2�C$;�ÏN2�M�ÐHÚ¢:~4.Ú5;�GEÏN:

� ����� �
� ú � 	 � 1M42#�
@	'2¢Ï�<3>H: >H:8;LD�Ñ�â­<N>H:®<P;�13ÒL:.<yÐH13:%DH2¢4%;=<N:8Do:��iCH2f<32�ÑtC�
M#
R3µtU%Z TtgkRP|PmLU%|�X[ptR9XqU.W[l8R3X^p=}LTo]%X[ptRP|Ybk|��-]%sVgfu�bk\~l8R3\VR3WqU�gieP].z{RNW-\V]+\VR3l{U�X[bkz{R�R3µtU%Z TVgkRP|�U%\Vu
ePgkR�U.W[gk}�\V]�To]8|YbdX[bkz{R^R3µtU%Z TtgfR3|P���9RP\VePR%m�X[ptR^|�}L|�X[RPZ �-]%sVgfu,eP]%\V|YbfutRNW�X[ptR-XqU�W[l%R3X�p�}LTo]�X[pVRP|Ybk|
U®uLR�U8u��jR3\KuE�



F�DHD²<NÑ�% � <3>H: ùH2�<+ÙL:84�<NÑt1�â¸ÑL1S<N>E: :�M�Ðo<[à�ù°ÑoDoà�4�Ú¢;LGEÏq:
F�DHD²<NÑ � � <N>H: Ù=;L1N25;�ùHÚ¢:®ùH2¢CEDo2¢CHÒtÏ�â¸Ñt1S<N>H: :%M/ÐH<[à�ù°ÑKDHà²4.Ú5;�GiÏq:� ��� :$� ú � <N13GH:� : . : �oú � 7� � � � � � ��� :$�  $� ��� :$� ú � âÃ;LÚ¢ÏN:
� $1&4�!����� ÐH13:%Do254�;�<N: ÏqàKM�ùiÑtÚ3� 2¢C %
	  $

� $
&4�����
� � Ð°ÑtÏ3ÏN2�ùHÚ¢:®Ù=;�132¢;LùHÚ�: ;tÏNÏN2�ÒtCHM�:�CV< �Jâ¸Ñt1��
÷ 2�<N>$;�<�Ú�:8;LÏq<SÑtCH:®Ù=;�132¢;LùHÚ�:,â¸13ÑLM <3>H: ÐH13:�ÙK2¢ÑLGEÏ�Ú¢:�ÙL:%Ú��  $������ú �¹Ú�2�<N:%13;LÚ¡â¸ÑL13M/:8D�ùKà
� ;�CiD �2�� ���
� : ú �¶ÏN2¢M/ÐEÚ�:~4�Ú¢;LGEÏq:,â¸Ñt1NM�:%D²ùKà²;tDHDo2¢CHÒ0/ � �^<NÑ
ÏN2¢M/ÐEÚ�:~4�Ú¢;LGEÏq:8Ïâ¸1NÑtM � <3>E;=<�Ñt1N2¢ÒL2¢CE;�<N:,Ù{;L1N25;�ùEÚ�:8Ïaâ¸13ÑLM �

. : 2���5 8 ú �¶ÒL:%CH:�1P;=<3:,ùE2f<�Ùt:%4�<3ÑL1�â¸13ÑLM+2�� ���
� :
*���1 � ��1 , . : 2�� 5 8 �9ú �¹4�ÑLM�ÐHGo<3:®<N>H:®ùH2¢CEDo2¢CHÒOÙt:%4�<3ÑL1Sâ¸Ñt1:%;L4P>²CH: ÷ Ù=;�132¢;LùHÚ¢:,2¢C ����� :�8 �7�
��� . : 2�� 5 8 CEÑ�<y2�C % � ��� � �#�
�ÎS>H25ÏyÏq2¢M�ÐHÚ�:~4�Ú¢;LGEÏN:,25ÏyCHÑL<y:��VGH2¢Ù{;LÚ�:%CV<y<NÑO;/ÐH1N:%ÙK2�ÑtGEÏSÑLCH: 
M#
F+DHD 2�� ���
� : <3Ñ �F+DHD/. : 2���5 8 <NÑ 
 �F+DHD³Û
*���1 � ��1 , . : 2 ��5 8 � = � : . : � ß9<NÑ � 0� ��� :$� ú � <31NGH:

�!� �/� ��� *���1 � ��1 , . : 2 ��5 8 ��M�;{à�ùi: GEÏN:.â¸GEÚ �
� � �F+DHD 2�� ���
� : <3Ñ �F+DHD³Û
*���1 � ��1 , . : 2 ��5 8 � = � : . : � ß9<NÑ � 0� ��� :$� ú � <31NGH:
�
��� ;�CKàO<3;LùHÚ¢:®â¸GHÚ�Ú �
� � �
� &4�!��' � � � ���9� $ $��

�
$  

$  � : . : �oú � � : . : �  ó
$  
$ � ��� � � � = % ��=����

�$�  

� - ("*^Ë'!$# �+*�� ( # -»ÉaÆ'!tÇoÈEË�Ì°ÇoÍqÉaÆ
ÎS>H:BÏN2�M�ÐHÚ¢:B4.Ú5;�GiÏq:8ÏyMO;{à�CHÑ ÷ ù°:B4.ÑtMBùH2¢CH:%D�<3Ñ�â¸ÑL13M ;O<3;�ùEÚ�: ÑLâ^4%;�CEDH2¢DH;�<N:B4�Ú¢;LGEÏN:%Ï%ä
79Ú�:8;�13Ú�àtèK<N>H25Ï�>E;tÏ�<NÑOù°:BDoÑtCH: :��
4.2¢:�CV<3Ú�à�;LÏS<3>H:�13:~;�13:~î��/4�;LCEDo25DH;=<3:®4�Ú¢;LGEÏN:%ÏS<3Ñ
4.ÑLCHõ
Ïq25Do:�1�â¸Ñt1";�CKà >~ÏN2�M�ÐHÚ¢:y4.Ú5;�GEÏN:%Ï%ä=Î�Ñ,<3>H2¢Ï-:%CED�ÓaÔÖÕ+×~<3;LçL:8Ï�;tDoÙ=;�CV<3;LÒL:9Ñ�âE<3>H:�â¸ÑLÚ¢Ú�Ñ ÷ 2¢CHÒiä

û IK2¢M/ÐEÚ�:~4�Ú¢;LGEÏq:8ÏSMO;{à
ùi:~4�ÑLM�ùH2�CE:%D²:��
4.2¢:�CV<NÚ¢à�ùKà�4�ÑLCKJ[GECE4�<32�ÑtC�ÑLâ­ùH2�<�ÙL:84�<3ÑL1PÏ�ä
û �¶>H:�C�4.ÑLM�ùH2¢CH2�CEÒJÏq2¢M�ÐHÚ�:�4.Ú5;�GEÏN:%Ï%è�Ú5;�13ÒL:�ùH1P;�CE4P>E:%Ï ÑLâ�<3>H:²ÏN:%;L134P>»<N13:�:�M�;{à�ù°:
ÐH13GHCH:%D ÷ 2�<N>HÑtGo<�:��oÐHÚ¢254.2�<+Ïq:8;�1P4P>�ä



û ÎS>H:~ÏN:�Ú¢:%4�<32�ÑtC²>E:�GH132¢Ïq<N254�â¸:�:8DHÏyùE;t4Pç�4.Ú¢:%;L1�ù°ÑLGECEDHÏyÑtC�<3>H: 1N:/�VGH2�13:%D�ÏN:%;�1P4P>�ä
�»:~CE:��K<+Ïq>E:%D$ÏNÑLM�:®Ú�2¢ÒL>V<+ÑtC²<3>H:~4.13GE4�2¢;LÚ�;LÏNÐi:84�<PÏyÑ�â�<N>H:�4.Ú5;�GEÏN:®<3;LùHÚ�:~4�ÑLCEÏq<N13GE4.<N2¢ÑLC
;�Ú¢ÒLÑL132�<N>HM'èKâ¸ÑLÚ¢Ú¢Ñ ÷ :8D
ùKàO<N>E:~Do:.<P;�2¢Ú¢ÏyÑLâ�<3>H:~;L4.<NGE;LÚ�;�Ú¢ÒLÑL132�<N>HM'ä
ÎS>H:/;LÚ�ÒtÑL132f<3>HM 2¢Ï,:8ÏNÏN:�CV<N25;�Ú¢Ú¢à'DH:�Ðo<3>oõ��i13Ïq<®ÏN:%;L134P>$2¢C�CE;=<3GH1N:tä å�� F�<,:8;L4P>
CEÑKDH:�2¢C

<N>H:~ÏN:%;L134P>O<31N:%:,<N>H:~4�Ú¢;LGEÏq:®;LÏ3ÏNÑK4�2¢;�<N:8D ÷ 2�<N>�<N>H: CEÑKDH:,25Ïy4.ÑtCEÏN2¢Do:%1N:8D
2¢C$4.ÑLC#J[GHCE4�<32�ÑtC
÷ 2f<3>»:%ÙL:�13àJÏN2�M�ÐHÚ¢:O4.Ú5;�GEÏN:Lä@F Òt;L2�C»>H:�GH1325Ï[<32¢4�2¢Ï®:%M�ÐHÚ�Ñ=àt:%DJ<NÑ'Do2�13:%4.< ÷ >H2¢4P>»ÐiÑt1q<32�ÑtC
Ñ�â®<N>H:�Ïq:8;�1P4P>¶ÏqÐE;t4.:$<3Ñ 4.ÑtCEÏN2¢Do:%1%ä�ÎS>H:J13:%ÏNGHÚ�<N2¢CHÒ 4.Ú5;�GiÏq:8Ï�;�13:J;LDEDo:%D <3Ñ�<N>E:
ù°:%Ïq<
4�;�CiDo2¢DE;=<N:�4.Ú5;�GEÏN:~Ú¢2¢Ïq<%ä¡ÎS>H:�13:~25Ï+;O13:%Ïq<N13254�<N2¢ÑLC$ÑtC'<N>H:�CKGHMBù°:�1�Ñ�âa4�;LCEDo25DH;=<3:B4.Ú5;�GiÏq:8Ï
M�;L2�CV<P;�2¢CH:%D�;=<O;�CKà³ÒL2¢ÙL:�C�<N2¢M/: �^ÑLCHÚ¢à³<N>E:²ù°:%Ïq<
4�;�CiDo2¢DE;=<N:8Ï�;tDHDo:8D <NÑ»<N>E:�Ú¢25Ï[<O;�13:
ÏN;{Ùt:%D@ä�F+Ú¢ÏNÑEè�;=</:%;L4P> CEÑKDH:
2�C�<N>H:�Ïq:8;�1P4P>»<31N:%:�;$Ú¢2¢Ïq<�ÑLâS<N>H:²M/ÑVÏ[</Òt;L2�Coâ¸GEÚ94.Ú5;�GiÏq:8Ï
;�13:OÒL:�CE:�1P;=<N:8D@ä­IK2���:�Ñ�âS<N>H25Ï~Ú¢25Ï[</2¢Ï�;�Ú5ÏqÑ$13:%Ïq<N132¢4.<N:8D�;LCED³25ÏBDo:%Ði:%CEDo:�CV<BÑtC³<N>H:�Ú�:%ÙL:�Ú
2�C <3>H:²ÏN:%;L134P>�<31N:%:�Ø DH:�:�Ð°:�1/ÑLCE:
ÒLÑK:%ÏB2�C³<3>H:²ÏN:%;L134P>³<31N:%:Lè�ÏqMO;�Ú¢Ú¢:�1B25Ï <3>H:�Ú¢25Ï[</Ñ�â
Òt;�2¢Coâ¸GHÚ­4.Ú5;�GEÏN:%Ï%äHÎS>H25Ïy2¢Ï�ùi:84�;�GiÏq:®<3>H: >H:�GE1N25Ï[<32¢4®25ÏyÚ¢:%Ï3Ïy;L4%4.GH1P;=<3:,>E2�Òt>�GEÐ²<3>H:BÏN:%;L134P>
<N13:�:Lä­ì�Ùt:�13Ú¢;LÐ
25Ï®:�Ú¢2�M�2¢CE;=<3:%D�2¢C»<3>H:
ÏN:%;�1P4P>
ùKàJÐEÚ¢;t4.2¢CHÒ$;�C�ÑL1PDo:�132�CEÒ²ÑtC
<3>H:
Ïq2¢M�ÐHÚ¢:
4.Ú5;�GEÏN:%Ï%èi;LCED$13:��VGH2¢1N2¢CHÒO<3>E;=<�<N>H:%à$ùi:/4.ÑLCiÏq25Do:�13:%D'2¢C$<3>E;=<®ÑL1PDo:�18äEÎS>H25Ï,:�CEÏNGH13:%Ï�<N>E;�<
:%;L4P>'ÏN2�M�ÐHÚ¢:~4.Ú5;�GEÏN:®2¢ÏSÑtCHÚ¢à�4.ÑtCEÏq25Do:%1N:8D�ÑtCE4.:tä
ë­2¢ÒLGE1N:'	�Ïq>EÑ ÷ Ïa;BÏN:%;L134P>/<31N:%: ÷ 2�<N> , ����1 ���?� � � : 1 , ��
 � ó�7�7Hè ÷ >E2¢4P>
25Ïa<N>H:®Do:.âÃ;LGHÚ�<Ù{;LÚ�GE:Lä8Ü�<�ÏN>HÑLGHÚ5D®ù°:aCHÑL<N:%D~>HÑ ÷ <N>H:9ùH13;LCE4P>H2¢CHÒ�Do:84.13:%;LÏN:%Ï�;LÏ@<3>H:"<31N:%:aDo:%Ðo<N>~2¢CE4�1N:8;LÏN:%Ï%ä

IKGHÐHÐ°ÑtÏN:-<N>H:9Do:�Ðo<3> Ñ�âK<N>E:^<N13:�:^25Ï)�oè.<N>H:%C 2fâK<N>E:�13: ÷ ;tÏ@CHÑy13:%Ïq<N132¢4.<N2¢ÑLC,Ñ�âV<N>H:"ùE13;LCE4P>H2¢CHÒ
âÃ;L4�<3ÑL18èH<3>H:�13: ÷ 2¢Ú�Ú­ùi:²ó�7Hó/7Hó/7Hó�7Eó�7Eó�CHÑoDo:%Ï å3å ä�I+Ñ ÷ :%ÙL:%1%èHùKà�1N:8DoGE4�2�CHÒ
<N>H:~ùE13;LCE4P>H2¢CHÒ
âÃ;L4�<3ÑL1�;tÏ�<N>H:®<31N:%: 2¢ÏyDo:8ÏN4�:�CEDH:%D@èo<3>H: CKGHMBù°:�1+Ñ�â­CEÑKDH:%Ïy25Ïy13:%DoGE4�:%D�<NÑ$ó/7Hó�7Eó+CHÑoDo:8Ï�è
<N>H:%1N:%ùVà�MO;�çK2¢CHÒ�<N>H:/Ïq:8;�1P4P>�â¸:8;LÏN2�ùEÚ�: ÷ 2�<N>EÑLGo<®Ïq2¢ÒLCH2 �i4%;�CV<NÚ¢à²; 
°:84�<N2¢CHÒO<3>H:�4P>i;�CE4�: Ñ�â
�ECEDo2¢CHÒOÑLÐH<N2¢M�;LÚ�4.Ú5;�GEÏN:%Ï%ä
ÎS>H:�13:
;�13:O< ÷ ÑJÏ[<3ÑLÐHÐH2¢CHÒ
4�1N2�<N:%1N25;�â¸ÑL1B<N>H:²Ïq:8;�1P4P>»<3ÑJù°ÑLGHCED <N>H:�Do:�Ðo<3>�Ñ�ây:8;L4P>

ùH13;LCE4P>
2¢C
<3>H: Ïq:8;�1P4P>�<N13:�:LäoF�Ï�ÏN2¢M/ÐEÚ�:®4.Ú5;�GEÏN:%Ï�;�13:�4�ÑLM�ùH2�CE:%DO<3>H:,CH: ÷ 4�Ú¢;LGEÏN:%Ï�4.Ñ=ÙL:%1
â¸: ÷ :�1 :��H;LM/ÐEÚ�:8Ï�ä�ÎS>KGEÏ%è�;�C³ÑtùVÙK2¢ÑLGEÏ®Ïq<NÑtÐHÐH2¢CHÒ$4.132f<3:�132�ÑtC»25Ï ÷ >H:%C»<3>H:
4.Ú5;�GiÏq:O4.Ñ=Ùt:�1PÏ
CHÑ':��H;�M�ÐHÚ¢:Lä�ÎS>E:/ÑL<N>H:%1~Ï[<3ÑLÐHÐE2�CHÒJ4�1N2�<N:%1N2¢ÑLC»2¢Ï ÷ >H:�C ;�CHÑoDo:O25Ï®1N:8;L4P>H:8D
ÏNGE4P>�<N>E;�<
<N>H:�ù°:%Ïq<,Ð°ÑtÏ3Ïq2¢ùHÚ¢:/4�Ú¢;LGEÏN:B<3>E;=<~4�;LC
ù°:/DH:�132�Ùt:%D$â¸13ÑLM DH:%Ï34.:�CiDo:�CV<3Ï,ÑLâ"<N>H25Ï®CHÑoDo:�;�13:
CHÑ�<�ÒtÑVÑoD²:�CHÑtGHÒL>²<NÑ�MO;�çt:®2f<y<3Ñ�<3>H:~4�;LCEDo25DH;=<3: 4.Ú5;�GEÏN:®Ú�25Ï[<8ä
ë­2¢CE;LÚ�Ú¢àLè¡;
â¸: ÷ ÷ ÑL1PDHÏ�ÑtCJ<N>E:�ÒV;�2¢CJ>H:�GE1N25Ï[<32¢4�:�M�ÐHÚ¢Ñ=àL:8D'<NÑ²ÒLGH25Do:�<N>H:�ÏN:%;�1P4P>$â¸Ñt1

Ïq2¢M�ÐHÚ�:94.Ú5;�GEÏN:%Ï­;�CED,<3>H:aöS;{àL:8Ïq25;�C,>H:�GE1N25Ï[<32¢4":�M�ÐHÚ¢Ñ=àL:%D�<3Ñ+Do:.<3:�13M�2�CH:a<N>H:aM/ÑVÏ[<­Òt;�2¢Coâ¸GHÚ
4.Ú5;�GEÏN:%Ï%ä9IKGHÐEÐiÑVÏq:)5�� � 2 � ���
� : ;LCED 1 :�� 2�� ���
� : ;�13:'< ÷ Ñ�4.Ú5;�GEÏN:%Ï ÷ 2�<N>¹<N>H:JÑtùKÙV2¢ÑLGiÏM/:8;�CH2¢CHÒiäSÎS>E:�C¹<3>H:�Òt;�2¢C >E:�GH132¢Ïq<N254
â¸ÑL1�ÒLÑL2¢CHÒ â¸1NÑtM 5�� � 2 � ���
� : <NÑ 1 :�� 2 � ���
� : 2¢Ï4�;�Ú54.GEÚ¢;�<N:%DB;LÏ�Û 1 5�� � E 1 1 :�� ß��~ÛÃÚ�Ò¡Û � 1 :��  îLßNß�è ÷ >H:�13: 1 5�� � DH:�CHÑL<N:%Ï�<N>E:�ÏN2 �%:9ÑLâH<N>E:CH:�ÒV;=<N2¢ÙL: 4�Ñ=ÙL:�1P;�Òt:�Ñ�â 5�� � 2�� �7�
� : è 1 1 :�� Do:%CHÑ�<3:%ÏS<3>H:~ÏN2 �%:,ÑLâ­<3>H: CH:%Òt;=<32�Ùt: 4.Ñ=ÙL:%13;LÒL:Ñ�â 1 :�� 2 � ���
� : èi;�CED � 1 :�� 25ÏS<N>E:~Ïq2���: ÑLâ­<3>H: ÐiÑVÏq2�<N2¢ÙL:~4�Ñ=ÙL:%13;LÒL:+ÑLâ*1 :�� 2�� �7�
� : äEÎS>E:4�;�Ú54.GEÚ¢;�<N2¢ÑLC�Ñ�â�<N>H:~öS;{àL:8Ïq25;�C�>H:�GH1325Ï[<32¢4,â¸Ñt1S<N>H: M�ÑtÏq<�Òt;L2�CHâ¸GHÚ�4.Ú5;�GEÏN:®2¢Ï�ùE;LÏN:%D²ÑLC�<N>E:
2¢Do:8;/Ñ�â � õ >E:�GH132¢Ïq<N254�â¸1NÑtM IK:84�<N2¢ÑLC$îoä
ÎS>H: ;�Ú¢ÒLÑL132�<N>HM 25ÏSÒL2¢ÙL:%C�ù°:�Ú¢Ñ ÷ äoÜ�<�2¢Ïy;�Ïq<3;�CiDH;�1PD
2¢M�ÐHÚ�:%M�:�CV<3;�<N2¢ÑLC�Ñ�â�<3>H:~Do:%Ðo<N>oõ

�E13Ïq<�;�Ú¢ÒLÑt1N2�<N>EM¹GEÏN2�CHÒS<3>H:"ÐH13ÑLÒt13;LM¹Ï[<P;L4Pç�1N:84.GH1PÏq2¢ÙL:%Ú�à�4%;�Ú¢Ú�2¢CHÒ � &4$ � � �
�	
 � � � ��� �-� ��� ä
)�Ñ�<3:B<3>E;=< � �1�	� � �-� � � � ��� ����� � 4�;LÚ¢4�GHÚ¢;�<N:8Ï�<3>H:�CVGEMBù°:�1,Ñ�âaùH1P;�Ci4P>H:%Ï�2�C
<N>H:OÏN:%;L134P>
<N13:�:®;=<�;�4�:�1N<3;L2�C�Do:�Ðo<3>'2�C²<N>H:,<31N:%:LäoF�Ú5ÏqÑiè �
� ��� :%Ïq<N2¢MO;=<N:8Ï�<N>H:®ÒV;�2¢C ÷ >H:%C�;/Ïq2¢M�ÐHÚ¢:
�
	 v�U�W[gkbkR3W"bkZ TVgkRPZ RP\=XqU�X[bk]%\V|�pKU�z{Ragf]=]��{R�u~U�X-�oRP|�XY�¸cVW[|�X [ �=mN��ý _EU�\Ku~utR3TtX[pt�Ã�o]%sV\KuLR�u®uLbf|YeNW[RPTt�
U%\te3}B|YR�U�W[eqp9[ �8��_¸mo�VsLX"utRPTLX[pt�¸cVW[|�X^�-U%|^_5]%sV\Vu�X[],�oRSX[ptRSZ ]8|�X"R3¯HR3e3X[bkz{R8�

��� w-pVbk|"bk|aU®utRPe3bfZ~U�gi\�stZ,�oR3W



Each simple clause is combined
with an empty body clause. The 
100 most gainful clauses form
the branches at level 0.

Each node has a clause associated
with it. All possible simple clause
additions to this clause are considered
for the candidate clauses.

Only the 3 most
gainful clauses
make up the branches
at level 2. And
only 1 at lower
levels.

Only the 10 most gainful
clauses are considered
at level 1. These clauses
are formed by adding simple
clauses, with an index greater 
than the simple clause added at
the parent node, to the clause 
in that parent node.
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