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nopqr FLD cM JCBkC@KKF GF t Fc G Hno~r��� ^ WF JCBkC@KKF @ QFD QF G QFVFOBJJ QF S@C OFLt Fch d@ GFch t BcFcCL @�@MD GFL BAt FSDEmL @MD@kBMELDFL CFJC QFLFMDFMD cM DFCC@EM GF JC QFGEOFSDEBMJ BcC O@ K ELF FM @JJOES@DEBM GF MBKACFcLFL DFSuMEgcFL G H�MDFOOEkFMSF UCDE�SEFOOF ^nopqr mBMSDEBMMF LcEV@MD cM JCEMSEJ F GF CFSuFCSuF J@C � ����� FD cDEOELF @cLLE O@ MBDEBMGF � �������^ nopqr FLD G QFt d@ cM ABM JCBkC@KKF K@EL MBcL MBcL JCBJ BLBML ESE G H@K QFOEBCFCJ OcL FMSBCF LFL J FCmBCK @MSFL ^�BcC SF m@ECF s MBcL @VBML EKJO@MD QF GEVFCLFL K QFDuBGFL @�M gcF OF MBKACF GF mFcEOOFL GFO H@CACF GF CFSuFCSuF J@CSBcCcFL @c SBcCL G HcMF @M@O�LF LBED KBEML kC@MG � D@A OFL GF C QFmcD@eDEBM s C QFBCGBMM@MSFK FMD GF O HBCGCF GFL SBcJL ^ TBcL @VBML @cLLE @K QFOEBC QF OF mBMSDEBMMFKFMDGFL �������� FM OFL CFMG@MD LFMLEA OFL d@ O@ SBc OFcC Gc t BcFcC gcE V@ t BcFC ^ RM�M s MBcL MBcLLBKKFL J FMSu QFL LcC OFL BcVFCDcCFL GF nopqr gcE GBEVFMD iFDCF FMDEdFCFKFMD CFVcFL ^UJCdFL EKJO@MD@DEBM s MBcL SBMLD@DBML cM QFO@k@kF VC@EKFMD A F@cSBcJ JOcL EKJBCD@MD @cMEVF@c GF O H@CACF GF CFSuFCSuF � nopqr t BcF K EFch FD J OcL V EDF ^ ?FL KBGE�S@DEBML GFL�������� J BCDFMD OFcC mCc ED FD MBcL @VBML DCBcV QF cMF @cDCF @JJCB SuF J OcL F� S@SF J BcC OFLBcVFCDcCFL ^
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� ¡z {|¢ z� £ nopqr ¤� ^v lJ QFSE�S@DEBML ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¥� ^w ¦ FLSCEJDEBM GF nopqr ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¥� ^w ^v ?F G QFAcD GF J@CDEF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¥� ^w ^w ?F K EOEFc GF J@CDEF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¥� ^w ^§ ?@ �M GF J@CDEF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ v¥
�� ¨�©ª«{z z� ����z¬���� ®�� ^v ¯MF A@LF GF GBMM QFFL LcJJO QFK FMD@ECF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ v°� � ^w f BGE�S@DEBM GFL �������� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ v±� � ^§ IJDEK EL@DEBM GF O H� ����� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ v±�� ^§ ^v ² QFScJ QFC@DEBM GF O@ ³ �´µ µ�¶�� ·���¸¹� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ wº�� ^§ ^w »@AOFL GF C QFmcD@DEBM ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w¼�� ^§ ^§ Wu@MkFKFMD GF O HBCGCF GFL SBcJL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w½� � ^¼ ?FL BcVFCDcCFL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w°�� ^¼ ^v TBcVFOOF @JJCB SuF GFL BcVFCDcCFL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w°�� ^¼ ^w �KJO@MD@DEBM GFL ¸¾¶� � ´� ���¿´�� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w±� � ^À U LJ FSDL DFSuMEgcFL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w±�� ^À ^v f ELF FM JO@SF GF O H@cDBJ O@� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w±�� ^À ^w Wu@CkFKFMD @cDBK@DEL QF G@ML O@ A@LF GF GBMM QFFL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §º
��� x yz©ª�{©���� Á��� ^v RhJOBED@DEBM GF O@ A@LF GF GBMM QFFL GFL J@CDEFL t Bc QFFL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ § v� �� ^w ?FL �������� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ § v�� � ^w ^v ÂBCK@D GFL �������� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ § v�� � ^w ^w � CELF FM SBKJDF GF O@ SBcOFcC gcE V@ t BcFC ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §¼�� � ^w ^§ f BGE�S@DEBM GFL �������� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §¼� �� ^§ ² QFScJ QFCFC OFL Ã��´����� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §À�� � ^§ ^v ¦ E� ScOD QF Gc JCBAOdFKF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §À�� � ^§ ^w ?@ LBOcDEBM ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §½�� � ^§ ^§ ?FL Ã��´����� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §°�� � ^§ ^¼ ?F C@JJBCD SB icDÄk@EM BADFMc ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §±�� � ^§ ^À ¯M FMMcE K@t FcC ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §±�� � ^§ ^¥ ² FK@CgcF EKJBCD@MDF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼w�� � ^§ ^½ ? EA QFCFC GF O@ J O@SF K QFKBECF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼¼� �� ^¼ ¯ DEOELFC OFL Ã��´����� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼À
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� � � ^¼ ^v ÂBMSDEBMMFK FMD GF O H�� G Hnopqr ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼À�� � ^¼ ^w ² @t BcD GFL Ã��´����� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼À�� � ^¼ ^§ � C QFS@cDEBML G HFKJOBE GFL Ã��´����� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼¥� �� ^À Wu@MkFKFMD GF O HBCGCF GFL SBcJL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼½� �� ^¥ ?FL BcVFCDcCFL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼°�� � ^¥ ^v ?@ A@LF GF GBMM QFFL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼±�� � ^¥ ^w ¯MF MBcVFOOF @JJCB SuF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼±�� � ^¥ ^§ ?F JCEMSEJ F ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼±�� � ^¥ ^¼ UV@MD@kF GFL ¸¾¶� � ´� ���¿´�� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ À¥�� � ^¥ ^À ¯M K QFS@MELKF MBM OEK ED QF @ch BcVFCDcCFL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ À¥�� � ^¥ ^¥ ?FL GE� ScOD QFL CFMSBMDC QFFL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ À¥
�Å Æ|zªÇ|z{ � yz{|ª�©�{ ¤�È ^v UK QFOEBC@DEBM GF O H�� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¥ v�È ^w ¯M SBcJ G HBFEO LcC OFL V@CE@MDFL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¥§�È ^§ Wu@MkFKFMD GF O HBCGCF GFL SBcJL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¥À
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�e v UCACF GF CFSuFCSuF J BcC OFL DCB EL JCFK EFCL SBcJL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ °�ew RhFKJOF GF GFkC QFL GF OEA FCD QF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ±�e§ RhFKJOF GF �������� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ vº�e¼ ³ ´�´³ �Ù � @CACF GF CFSuFCSuF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ vº�eÀ ³ ´�´³ �Ù � C QFLc OD@D Gc DC@EDFKFMD ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ vv�e¥ �� � cMF SBcJcCF �� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ vw�e½ �� � C QFLcOD@D GF O@ JCFK EdFCF SBcJcCF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ vw�e° �� � @cDCF SBcJcCF �� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ v§�e± �� � @JC dFL O@ GFch EdFKF SBcJcCF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ v§�e vº �� � C QFLcOD@D �M@O @JC dFL J@LL@kF GF O H@OkBCEDuKF �� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ v§
� �e v U LJ FSD GF O@ A@LF GF GBMM QFFL LcJJO QFK FMD@ECF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ v°� �ew RhFKJOF GF ������� G QFJ FMG@MD GF O@ SBc OFcC ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ v±� �e§ ² QFScJ QFC@DEBM GF O@ ³ �´µ µ�¶�� ·���¸¹ � � O H@CACF FM JCBmBMGFcC w ^ ^ ^ ^ ^ ^ wº� �e¼ ² QFScJ QFC@DEBM GF O@ ³ �´µ µ�¶�� ·���¸¹ � � O H@CACF @JCdFL J@LL@kF GF O H�� ^ ^ ^ w v� �eÀ ² QFScJ QFC@DEBM GF O@ ³ �´µ µ�¶�� ·���¸¹ � � O H@CACF GF JCBmBMGFcC § ^ ^ ^ ^ ^ ^ w v� �e¥ Ú �´µ µ�¶� ¸¾¶� � JCFK EdFCF mFcEOOF QFDcGE QFF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w v� �e½ Ú �´µ µ�¶� ¸¾¶� � FM SBcCL GF DC@EDFKFMD ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ww� �e° Ú �´µ µ�¶� ¸¾¶� � @JC dFL DC@EDFKFMD ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ww� �e± Ú �´µ µ�¶�� ·���¸¹� � JCFK EdFCF mFcEOOF QFDcGE QFF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w§� �e vº Ú �´µ µ�¶�� ·���¸¹� � FM SBcCL GF DC@EDFKFMD ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w§� �e vv Ú �´µ µ�¶�� ·���¸¹� � FM SBcCL GF DC@EDFKFMD ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w§� �e vw Ú �´µ µ�¶�� ·���¸¹� � @JC dFL DC@EDFK FMD ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w¼� �e v§ Û�·µ�� ¿� � Ü�Ý ¶ ���´¾� � JCBmBMGFcC w s @V@MD DC@EDFKFMD ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ wÀ� �e v¼ Û�·µ�� ¿� � Ü�Ý ¶ ���´¾� � JCBmBMGFcC w s @JCdFL DC@EDFK FMD ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ wÀ� �e vÀ Û�·µ�� ¿� � Ü�Ý ¶ ���´¾� � JCBmBMGFcC § s @V@MD DC@EDFKFMD ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w¥� �e v¥ Û�·µ�� ¿� � Ü�Ý ¶ ���´¾� � Ã��´���� � �´� ¸´� �µ� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w¥� �e v½ Û�·µ�� ¿� � Ü�Ý ¶ ���´¾� � JCFK EdFCF V@CE@MDF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w¥� �e v° Û�·µ�� ¿� � Ü�Ý ¶ ���´¾� � GFch EdFKF V@CE@MDF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w¥� �e v± Û�·µ�� ¿� � Ü�Ý ¶ ���´¾� � C QFLcOD@D ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w½� �ewº ICGCF G HFh@K EM@DEBM GFL � OL G HcM MÞcG ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w½� �ew v TBKFMSO@DcCF GFL S@LFL d@ no~r��� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ w°
� ��e v ß�� ·¾�¿� � EK @kF Gc ������� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ § v� ��ew ß�� ·¾�¿� � @cDCFL �������� G QFLEkM QFL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §w� ��e§ ß�� ¸¾´�� � EK @kF Gc ������� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §w� ��e¼ ß�� ¸¾´�� � EK @kF LcC OFL gc@DCF SBEML ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §§� ��eÀ ß�� ¸¾´�� � @cDCFL �������� G QFLEkM QFL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §§� ��e¥ Ã��´����� � FhFKJOF G HcM @CACF DC@ED QF J@C �� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §¥
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� � �e½ Ã��´����� � CFJ QFC@kF GF O@ ³ �´µ µ�¶�� ·���¸¹� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §¥� ��e° Ã��´����� � cM @cDCF FhFKJOF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §½� ��e± Ã��´����� � O@ LBOcDEBM ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ §°� ��e vº Ã��´����� � OF JCB SFLLcL s vdFCF QFD@J F ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼º� ��e vv Ã��´����� � OF JCB SFLLcL s QFD@J F LcEV@MDF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼º� ��e vw Ã��´����� � OF JCB SFLLcL s GFCMEdFCF QFD@J F ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼ v� ��e v§ Ã��´����� � OF JCB SFLLcL s LDCcSDcCF CFKBMD QFF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼ v� ��e v¼ Ã��´����� � FLJ@SF K QFKBECF s G QFAcD Gc DC@EDFKFMD FM JCBmBMGFcC § ^ ^ ^ ^ ¼§� ��e vÀ Ã��´����� � FLJ@SF K QFKBECF s J BcCLcEDF Gc DC@EDFK FMD FM JCBmBMGFcC w ^ ^ ¼¼� ��e v¥ Ã��´����� � cDEOEL@DEBM s O H@CACF FM JCBmBMGFcC ¼ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¼¥� ��e v½ ¾¶Ã���¶��� � SBKJ@C@ELBM L�K QFDCEL QFF Ä MBM L�K QFDCEL QFF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ Àº� ��e v° ¾¶Ã���¶��� � A@LF GF GBMM QFFL L�K QFDCEL QFF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ À v� ��e v± ¾¶Ã���¶��� � cM FhFKJOF G H@CACF GFL J@CDEFL t Bc QFFL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ Àw� ��ewº ¾¶Ã���¶��� � Fh@KFM G HcM MÞcG GF O H@CACF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ Àw� ��ew v ¾¶Ã���¶��� � Fh@KFM G HcM MÞcG GF O H@CACF Ü�Ã�µ¶ Ü� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ À§� ��eww ¾¶Ã���¶��� � cM FhFKJOF G HcDEOEL@DEBM GFL ¸¾¶� � ´� ���¿´�� ^ ^ ^ ^ ^ ^ ^ ^ ^ ÀÀ
Ue v ?F J O@DF@c GF t Fc � J BLEDEBM GF G QFJ@CD ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¥°Uew ?FL CdFkOFL Gc t Fc � OFL uc ED GECFSDEBML JBLLEA OFL ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¥±Ue§ ²FDBcCMFKFMD XvFC FhFKJOF ] � J BLEDEBM GF G QFJ@CD ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ¥±Ue¼ ²FDBcCMFKFMD XvFC FhFKJOF ] � J BLEDEBM EMDFCK QFGE@ECF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ½ºUeÀ ²FDBcCMFKFMD XvFC FhFKJOF ] � J BLEDEBM �M@OF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ½ºUe¥ ²FDBcCMFKFMD XwEdFKF FhFKJOF ] � J BLEDEBM GF G QFJ@CD ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ½ vUe½ ²FDBcCMFKFMD XwEdFKF FhFKJOF ] � J BLEDEBM EMDFCK QFGE@ECF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ½ vUe° ²FDBcCMFKFMD XwEdFKF FhFKJOF ] � J BLEDEBM �M@OF ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ½w
àe v �� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ½§àew �� @VFS ³ �´µ µ�¶� ¸¾¶� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ½§àe§ �� @VFS ³ �´µ µ�¶�� ·���¸¹ � ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ½¼àe¼ �� @VFS ��·µ�� ¿� � Ü�Ý ¶ ���´¾� ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ½¼
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TBcL DC@V@EOOFCBML LcC OF JCBkC@KKF nopqr gcE @ QFD QF G QFVFOBJJ QF J@C bF@Mef @CS U OOEBD ^nopqr FLD cM JCBkC@KKF GF t Fc G Hno~r��� s GBMD OFL J FCmBCK@MSFL MF LBMD J OcL d@ G QFKBMeDCFC ^ �O SBMSBcCD G H@EOOFcCL LcC OF LFCVFcC Ì Í� ÍÎ Í SBMDCF G H@cDCFL JCBkC@KKFL s FD FLD A EFMSO@LL QF ^ �@CK E OFL MBKACFch JCBkC@KKFL JC QFLFMDL LcC SF LFCVFcC s MBcL J BcVBML MBDFC O@JC QFLFMSF s GF DFKJL FM DFKJL s Gc Su@KJEBM Gc KBMGF � â�qÌÎor��� ^?F AcD GF SF ã Ír Íp Í FLD G H@K QFOEBCFC FMSBCF J OcL OFL J FCmBCK@MSFL GF nopqr ^ nopqrt BcF FM FhJOBC@MD cM @CACF GF CFSuFCSuF XBc @CACF GFL SBcJL] @c KB�FM G HcM @OkBCEDuKFGF D�J F � ����� ^ l@ mBMSDEBM G H QFV@Oc@DEBM cDEOELF J OcLEFcCL DFSuMEgcFL SBKKF OFL GFkC QFL GFOEA FCD QF s cMF V@Oc@DEBM GFL S@LFL Gc JO@DF@c GF t Fc FD @cLLE O HcDEOEL@DEBM GF ��������^ WFCD@EMLJ@C@K dFDCFL EMu QFCFMDL d@ SFL DFSuMEgcFL BMD G H@EOOFcCL QFD QF BADFMcL @c KB�FM G H@OkBCEDuKFLk QFM QFDEgcFL ^TBcL MBcL JCBJ BLBML G H@K QFOEBCFC O H� ����� FM EKJO@MD@MD GFL ��·µ�� ¿� � Ü�Ý ¶ ���´¾�s FMJ FCmFSDEBMM@MD OFL �������� FD FM CFVB�@MD O HBCGCF G@ML OFgcFO OFL SBcJL LBMD k QFM QFC QFL ^ ¦ FJOcL s nopqr JBLLdFGF GEVFCLFL A@LFL GF GBMM QFFL GBMD O@ K ELF d@ t BcC LF m@ED JBcC O HEMLD@MDGF K@MEdFCF K@McFOOF s J@C OF JCBkC@KKFcC ^ TBcL VFEOOFCBML d@ @cDBK @DELFC SFL JCB SFLLcL ^TBcL J BcCCBML FMLcEDF @K QFOEBCFC OFL BcVFCDcCFL s GBK@EMF G@ML OFgcFO nopqr M HFLD J@L DCdFLJ FCmBCK@MD ^ TBcL @A@MGBMMFCBML O@ DFSuMEgcF Gc LEKJOF �Su EFC G HBcVFCDcCFL s gcE JC QFLFMDFGF MBKACFch G QFm@cDL s FD cDEOELFCBML OFL A@LFL GF GBMM QFFL GF nopqr @�M gc HEO @JJCFMMFGF OcEeK iFKF s äJ@C FhJ QFCEFMSFå s gcFOOFL LBMD OFL BcVFCDcCFL EMD QFCFLL@MDFL s FD gc HEO G QFVFOBJJ F@EMLE L@ JCBJCF A EA OEBDu dFgcF ^ �BcC SFD @JJCFMDELL@kF s MBcL @cCBML A FLBEM GF KFDDCF FM JO@SFcM �¶�¾� µ�æs S HFLD d@ G ECF cM KBGF B dc nopqr t BcF SBMDCF OcEeK iFKF ^¦ @ML SF C@JJBCD s MBcL JC QFLFMDFCBML G@ML cM JCFK EFC DFKJL OFL C dFkOFL Gc t Fc G Hno~r���FD OFL JCEMSEJ FL GF A@LF Gc mBMSDEBMMFKFMD GF nopqr ^ RMLcEDF s MBcL FçFSDcFCBML O H@M@O�LFFD O@ SBMSFJDEBM GFL GEVFCLFL DFSuMEgcFL V EL@MD d@ @K QFOEBCFC nopqr � O@ KBGE�S@DEBM GFL��������s O@ K ELF FM JO@SF GFL D@A OFL GF C QFmcD@DEBM s OF Su@MkFKFMD GF O HBCGCF GFL SBcJL sO H@cDBK @DEL@DEBM Gc LDB Sè@kF GFL A@LFL GF GBMM QFFL FD FM�M O H@K QFOEBC@DEBM GFL BcVFCDcCFL FDLFL SBCBOO@ECFL s OFL SBcJL EMDFCGEDL FD OF KBGF @cDBJ O@�^ TBcL G QFD@EOOFCBML J@C O@ LcEDF OFcCC QF@OEL@DEBM FD KBMDCFCBML OFL C QFLc OD@DL BADFMcL ^
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TBcL G QFSCEVBML FM @MMFhF U OFL CdFkOFL Gc t Fc G Hno~r��� ^ ?F Lct FD GF SF ã Ír Íp Í SBMLELDFd@ SBMDEMcFC d@ G QFVFOBJJ FC nopqr s cM JCBkC@KKF GF t Fc G Hno~r��� C QF@OEL QF J@C bF@Mef @CS[��Ì�o s FD G H@K QFOEBCFC LFL J FCmBCK@MSFL ^TBcL @OOBML GBMS CFSuFCSuFC gcFOOFL J@CDEFL Gc JCBkC@KKF JBcCC@EFMD iFDCF @K QFOEBC QFFL sFD J@C gcFOOFL LBCDFL G H@OkBCEDuKFL MBcL @OOBML C QF@OELFC SF DC@V@EO ^ �O LFC@ EMD QFCFLL@MD GFSBMDEMcFC d@ DFLDFC nopqr LcC OF LFCVFcC Ì Í� ÍÎ Í @�M GF J BcCLcEVCF LBM @JJCFMDELL@kF FDG HBALFCVFC LBM QFVBOcDEBM FM mBMSDEBM GFL @K QFOEBC@DEBML LcSSFLLEVFL gcE Oc E LFCBMD @JJBCD QFFL ^
ö ÷� � ü�ý� þú� þ�� �ü 	
��
� �� �� �� � ����� �� ������
RM G QFAcD GF J@CDEF s nopqr cDEOELF cMF A EA OEBDu dFgcF G HBcVFCDcCFL gcE FLD SBMLDEDc QFF G HcM LFcO�SuEFC ^ WF �SuEFC QFMcK dFCF DBcD LEKJOFK FMD O@ LcEDF GFL SBcJL GF Su@ScMF GFL BcVFCDcCFLSBMDFMcF G@ML SFDDF A@LF GF GBMM QFFL ^
� �� �� �� � ����� �� ������
?BCLgcF nopqr gcEDDF O@ Ju@LF GFL BcVFCDcCFL s OF JCBkC@KKF LF KFD d@ CFSuFCSuFC OF K FEOOFcCSBcJ d@ t BcFC d@ O H@EGF G HcM @OkBCEDuKF GF D�J F � ����� ^ WFD @OkBCEDuKF FLD cMF V@CE@MDF GFO H@OkBCEDuKF �� X³ ´�´³ �Ù ]^TBcL @OOBML FhJOEgcFC SFL GEVFCL @OkBCEDuKFL G HÌ Íp Í gc E CFV iFDFMD cMF EKJBCD@MSF JCEKBCeGE@OF J BcC DBcL OFL JCBkC@KKFL GF t Fch d@ GFch t BcFcCL s d@ EMmBCK@DEBM DBD@OF FD B dc OFL GFcht BcFcCL J BcCLcEVFMD GFL BAt FSDEmL @MD@kBMELDFL ^
¡ Ê©�Õ�z �z �z�Óz��Óz
»BcD G H@A BCG s JC QFSELBML gcF G@ML O@ LcEDF GF SF C@JJBCD s MBcL LcJJBLFCBML s L@cm @VEL SBMeDC@ECF s gcF O HBCGEM@DFcC t BcF OFL TBECL ^UJCdFL cM SBcJ t Bc QF J@C OFL à O@MSL s O HBCGEM@DFcC @ OF SuBEh FMDCF J OcLEFcCL SBcJL J BLLEA OFL �EO L H@kED GF DCBcVFC OF KFEOOFcC ^ �BcC SF m@ECF s MBcL @OOBML cDEOELFC O@ JcELL@MSF GF O HBCG EM@DFcC@�M GF S@OScOFC J OcLEFcCL SBcJL d@ O H@V@MSF FD GF G QFDFCK EMFC @EMLE gcFO SBcJ OcE @LLcCF O@KFEOOFcCF GFL LEDc@DEBML J BLLEA OFL d@ VFMEC ^

¥



?@ K QFDuBGF k QFM QFC@OF FLD O@ LcEV@MDF � d@ J@CDEC G HcMF J BLEDEBM XBc QFD@D ] GBMM QFF s BM k QFM dFCFO HFMLFKAOF GFL JBLEDEBML XBc QFD@DL ] gcF O HBCGEM@DFcC J FcD @DDFEMGCF FM t Bc@MD cM SBcJ XM EVF@cv GF JCBmBMGFcC ]^ U J@CDEC GF Su@ScMF GF SFL JBLEDEBML Gc MEVF@c vs BM k QFM dFCF O HFMLFKAOF GFLJ BLEDEBML gcF O H@GVFCL@ECF J FcD d@ LBM DBcC @DDFEMGCF XMEVF@c w]^ IM JFcD @OBCL CFSBKKFMSFCO HBJ QFC@DEBM @cLLE OBMkDFKJL gcF OF J FCKFD O@ JcELL@MSF GF S@OScO GF O HBCGEM@DFcC FD k QFM QFCFCOFL M EVF@ch § s ¼ s^^^s � ^ IM SBMLDCc ED @EMLE cM ��·�� ¿� µ �����¸� ¿ � Ü����� ¿¶ � �¾·µ  �³ � Bc ��·��¿� ��¸¹ ��¸¹ � ^à EFM QFV EGFKKFMD s J OcL O HBCGEM@DFcC FhJOBCF GF SBcJL d@ O H@V@MSF s J OcL OF MBKACF GFJ BLEDEBML d@ QFDcGEFC FhJ OBLF ^ �O FLD SO@EC gc HEO FLD EMEK @kEM@AOF GF k QFM QFCFC O HFMLFKAOF GFO HFLJ@SF G H QFD@DL Gc JCBAOdFKF SBKJOFD XS HFLD d@ GECF GFL ¥º SBcJL gcF SBKJBCDF cMF J@CDEFG Hno~r���]^ ¯MF CFSuFCSuF Fhu@cLDEVF FLD GBMS EKJBLLEA OF d@ KFDDCF FM ÞcVCF ^ �BcCJCFcVF s MBcL L@VBML gc Hd@ no~r��� s OF Ý �¸��¶� ¿� ·���¸¹�³ ��� ! FLD FMV ECBM GF ± d@ Su@gcFMEVF@c GF JCBmBMGFcC ^ ¯MF J@CDEF G Hno~r��� SBMDFM@MD k QFM QFC@OFKFMD LBEh@MDF SBcJL X¥¼S@LFL KBEML OFL gc@DCF J EBML GF G QFJ@CD ]s @chgcFOL BM J FcD FM OFVFC vº SBcJL G HBcVFCDcCFFD vº SBcJL GF �M GF J@CDEF s OF MBKACF G H QFD@DL GF O HFLJ@SF G H QFD@DL FLD @OBCL GF O HBCGCF GF±"# $ vÀº ººº ººº ººº ººº ººº ººº ººº ººº ººº ººº ººº ººº% � K iFKF O HBCG EM@DFcC OF J OcLJcELL@MD Gc KBMGF MF J BcCC@ED OF k QFM QFCFC FM cM DFKJL C@ELBMM@AOF XEMm QFCEFcC d@ O Hi@kF GFO HcM EVFCL J@C FhFKJOF ]^ IM GBED GBMS OEK EDFC O HFhJ OBC@DEBM d@ cMF � �¾Ý ¾�¿�¶� ³ �Ù´³ �µ� ¿�� Ü��¾µ¶ �´¾�^TBcL KBMDCBML d@ DEDCF G HFhFKJOF LcC O@ �kcCF �e v O H@CACF k QFM QFC QF J BcC O@ CFSuFCSuF GcJCFK EFC SBcJ d@ t BcFC G HcMF J@CDEF @VFS cMF � �¾Ý ¾�¿�¶� GF § SBcJL XA EFM gc HFM m@ED nopqrcDEOELF JBcC OFL JCFK EFCL SBcJL LFL A EA OEBDu dFgcFL G HBcVFCDcCFL ]^
¡ Ê yzÒ©ª|©���� �z{ ¬�{�����{
WBKKF MBcL MF J BcVBML MBcL J FCK FDDCF GF m@ECF cMF CFSuFCSuF Fhu@cLDEVF LcC DBcL OFLQFD@DL J BLLEA OFL d@ J@CDEC G HcMF J BLEDEBM s MBcL G ELJ BLBML G HcM @CACF GF CFSuFCSuF µ´³ ´� Ü�  � ¶� �¸����´� � � �¾Ý ¾�¿�¶�^ U MBcL G HFM G QFGcECF OF K FEOOFcC SBcJ d@ t BcFC XG@ML O@ �kcCF �e v W¼ s¦ § s Â À Bc R¥]^?BCLgc H@c SBcCL GF O HFhJ OBC@DEBM GF O H@CACF s MBcL @DDFEkMBML SFDDF � �¾Ý ¾�¿�¶�s MBcL MFJ BcVBML L@VBEC d@ JCEBCE LE OFL J BLEDEBML QFDcGE QFFL XS HFLD d@ G ECF OFL mFcEOOFL GF O H@CACF ] LBMDk@kM@MDFL Bc J FCG@MDFL ^ W HFLD J BcCgcBE O HBCG EM@DFcC @DDCEAcF d@ Su@ScMF GF SFL mFcEOOFL cMFSFCD@EMF V@OFcC J@C O HEMDFCK QFGE@ECF G HcMF Ý ¾�¸�´¾� ¿ � Ü�Ã�µ¶��´¾�^
¡© &������� � Ê yzÒ©ª|©���� ?@ mBMSDEBM G H QFV@Oc@DEBM DFMDF G H@LLB SEFC d@ cMF J BLEDEBM cMFV@OFcC ���´³ ��� O@ gc@OED QF GF SFDDF GFCMEdFCF JBcC O HcM GFL GFch t BcFcCL ^ � OcL SFDDF V@OFcC LFC@QFOFV QFF s J OcL O@ J BLEDEBM LFC@ SBMLEG QFC QFF SBKKF äm@VBC@A OFå JBcC O HBCGEM@DFcC XOFL TBECL' ]^WFDDF ���´³ ��´¾� J FcD LF m@ECF Gc JBEMD GF VcF G HcM t BcFcC �hF XSBMVFMDEBM ³ ´�´³ �Ù ] Bc Gct BcFcC gcE @ OF DC@ED d@ SFDDF JCBmBMGFcC XSBMVFMDEBM M QFk@K @h � VBEC J OcL A@L ? H@OkBCEDuKFU OJu@à iFD@ ]^?FL mBMSDEBML G H QFV@Oc@DEBM mcCFMD QFDcGE QFFL DC dFL D iBD ^ ?FL JCFK EdFCFL JCBJ BL QFFL mcCFMDQFVEGFKKFMD OFL J OcL LEKJOFL ^ Uch G@KFL J@C FhFKJOF s BM J FcD FçFSDcFC O@ GEç QFCFMSF FMDCFOF MBKACF GF LFL J EBML FD OF MBKACF GF J EBML GF O H@GVFCL@ECF ^ �O FLD SO@EC gc HcMF mBMSDEBMuFcCELDEgcF QFO@ABC QFF J FCKFD GF K EFch t BcFC � LE BM EMSOcD G@ML O@ mBMSDEBM G H QFV@Oc@DEBM GFLMBDEBML G H@DD@gcF FD GF G QFmFMLF GF J EBML s BM @K QFOEBCF OF MEVF@c GF t Fc ^ RM CFV@MSuF s J OcL
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profondeur = 3 coups

c4

c3 e3 c5

c2e6f5d3 f2 f3 f4 f5 f6 f6e6d6c6b6

d3

c3 e3 c5

b3 c4 f5 e6 f2 f3 f4 f5 f6 b6 c6 d6 e6 f6

f5

f6 f4 d6

d3 c4 e6 f7 c3 d3 e3 f3 g3 c3c6 c4 c5 c7

e6

f6 f4 d6

d3 c4 f5 g6 c3 d3 e3 f3 g3 c3 c4 c5 c6 c7

c’est aux Noirs de jouer

les Noirs jouent C4

les Blancs
repondent E3

les Noirs répondent F5

1

2

3

Â EkcCF�ev �UCACFGFCFSuFCSuFJBcCOFLDCBELJCFKEFCLSBcJL
°



O@ mBMSDEBM FLD QFO@A BC QFF FD J OcL EO m@cD GF DFKJL J BcC O@ S@OSc OFC s SF gcE OEK EDF O@ JCBmBMGFcCG HFhJ OBC@DEBM GF O H@CACF ^?@ mBMSDEBM G H QFV@Oc@DEBM G Hnopqr JCFMG FM FMDC QFF O@ J BLEDEBM QFDcGE QFF FD CFDBcCMF cMFV@OFcC gcE G QFJ FMG GF MBKACFch SCED dFCFL ^ R OOF FLD O@ LBKKF GF mBMSDEBM EMG QFJ FMG@MDFL gcESu@ScMF FLD KcODEJ OE QFF J@C cM m@SDFcC � V W � !V! X � % V% X Y Y Y X �Z VZ ^ TBcL MF J@COFCBML d@DEDCF G HEMmBCK@DEBM gcF GFL ¿�[ � Ü�� ¿� µ´·��� Ü� GFL J EBML FD GFL �������� ^
¡z �zÑ� yz �z ª�Õ z�� yz ?F GFkC QF GF OEA FCD QF G HcM JEBM FLD cM J@C@K dFDCF gcE J FCKFD G HFLDEKFCO@ V@OFcC LDC@D QFkEgcF Gc JEBM G@ML OF LSu QFK @ kOBA@O GF O@ J BLEDEBM ^ WF SCED dFCF G QFJ FMG GFJOcLEFcCL m@SDFcCL OE QFL @ch JEBML gcE O HFMDBcCFMD ^ f @EL JBcC GBMMFC cM @J FC \Sc s MBcL J BcVBML@LLEK EOFC OF GFkC QF GF OEA FCD QF @c MBKACF GF S@LFL OEACFL @cDBcC GF SF J EBM XA EFM gcF SF MF LBEDJ@L Fh@SD ]^ RM FçFD s J BcC GFL SBMLEG QFC@DEBML LDC@D QFkEgcFL gcF MBcL MF G QFVFOBJJ FCBML J@LESE s MBcL J BcVBML GECF G HcMF K@MEdFCF k QFM QFC@OF gcF J OcL cM JEBM FLD FMDBcC QF s KFEOOFcCF FLD O@J BLEDEBM GF SF J EBM XVBEC �kcCF �ew ]^

5 degrés de liberté
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1

2

3

4

5

6

7

8

3 degrés de liberté

0 degré de liberté

Â EkcCF �ew � RhFKJOF GF GFkC QFL GF OEA FCD QF
¡z{ ]^__`abc ?@ JBLLFLLEBM GFL S@LFL @c ABCG Gc JO@DF@c FD GF SFOOFL G@ML OFL SBEML FLDJCEKBCGE@OF FD SBMLDEDcF cMF BJDEBM LEkM E�S@DEVF JBcC O@ V ESDB ECF ^ W HFLD J BcCgcBE MBDCFmBMSDEBM G H QFV@Oc@DEBM L HEMD QFCFLLF DBcD J@CDESc OEdFCFKFMD d@ SFL GFch D�J FL GF dBMF Gc J O@DF@c ^nopqr JBLLdFGF cMF A@LF GF GBMM QFFL B dc LBMD C QFJ FCDBCE QFFL DBcDFL OFL SBM�kcC@DEBML XBc�������� ] JBLLEA OFL @cDBcC GFL SBEML X± S@LFL � VBEC �kcCF �e§ ] FD LcC OFL A BCGL Gc JO@DF@c X°S@LFL � VBEC �kcCF �e§ ]^U Su@ScM GF SFL �������� FLD @LLB SE QFF cMF V@OFcC G@ML O@ A@LF ^ � OcL SFDDF V@OFcC FLDQFOFV QFF s J OcL O@ SBM�kcC@DEBM FLD EMD QFCFLL@MDF JBcC OFL TBECL ^¦BMS s @c KBKFMD G H QFV@OcFC O@ J BLEDEBM s nopqr JCFMG @cLLE FM SBKJDF OFL SBM�kcC@DEBMLgc HEO DCBcVF @ch gc@DCF SBEML FD @ch gc@DCF A BCGL Gc JO@DF@c GF t Fc XVBEC �kcCF �e§ ]^
¨¬¬�z���{{©Ñz �z{ ¬©�©} ez��z{ à EFM QFVEGFKKFMD s EO @ m@OOc �hFC GFL V@OFcCL ��µ��´Ã�� d@DBcL SFL J@C@K dFDCFL ^ �BcC SF m@ECF s BM @ cDEOEL QF GFL C QFLF@ch GF MFcCBMFL FD GFL @OkBCEDuKFLk QFM QFDEgcFL ^ WFcheSE BMD k QFM QFC QF GFL J BJcO@DEBML Gno~r���L" t Bc@MD OFL cML SBMDCF OFL @cDCFL sFD BMD J FCK EL GF G QFDFCK EMFC FD G H@t cLDFC DBcDFL SFL V@OFcCL ^
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A B C D E F G H

1
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Â EkcCF �e§ � RhFKJOF GF ��������
¡ Ê© ªÑ����Ó}z o pbpo ^q
U SF LD@GF s MBcL @VBML s SBKKF OF KBMDCF O@ �kcCF �e¼ s cM @CACF GF CFSuFCSuF GBMD OFL mFc EOOFLXOFL J BLEDEBML QFDcGE QFFL ] LBMD QFV@Oc QFFL ^

7 3 -3 1 -7 4 -8 14 0 -6 -10 22 16 9 14 -1 2 4 10 914 17 11 12 -5 0

Coup No 1
Coup No 2 Coup No 3

9

Â EkcCF �e¼ � ³ ´�´³ �Ù � @CACF GF CFSuFCSuF
? HBCGEM@DFcC GBED @OBCL s d@ J@CDEC Gc MEVF@c º XO@ C@SEMF ]s t BcFC OF SBcJ GF MEVF@c v gcE OcEk@C@MDED OF k@EM K@h EK@O ¸¾���� �¾¶�� ¿ Ü�Ý ���� ¿� �¾� �¿Ã����´��s FM LcJJBL@MD gcF SFOcEeSEcDEOELF QFk@OFKFMD cMF LDC@D QFkEF BJDEK @OF s S HFLD d@ GECF gc HEO t BcF OcEeK iFKF d@ Su@gcF SBcJ OFk@EM gcE Oc E k@C@MDED OF k@EM K @hEK @O SBMDCF DBcDF G QFmFMLF ^ WF K QFS@MELKF FLD @JJ FO QF � �´�¸´� �³ ´�´³ �Ù XJ BcC cMF JC QFLFMD@DEBM SBKJOdFDF GF SFD @OkBCEDuKF VBEC rUÈU¦Àw s ]^? H@OkBCEDuK F ³ ´�´³ �Ù t FLD cM @OkBCEDuKF GF D�J F �Ù� µ¾���´¾� �� � �¾Ý ¾�¿�¶� ¿ ��·¾�¿^ �O
u)*7 E>*< JH*>*7 ?*7U>JE8J;:7 ?* U*8 I9F;>J8m< * >*<;:8*:8 HI 9I v: ?*7 I:: G**7 wP K M* 7;:8 xA>J:F *8 ymI::;:CAJ z 9*7 E>*< J*>7 z ;:8 *:TJ7IF G* U* < G*UI:J7< * ?* >*Um*>Um* E;A> 9*7 ;>?J:I8*A>7

vº



EKJ O@MDF OF � �´�¸´� � ³ ´�´³ �Ù gcF MBcL @VBML QFVBgc QF ^ ?F t Fc SBKJBCDF GFch t BcFcCL � IXO HBCG EM@DFcC ] FD { XLBM @GVFCL@ECF ]^ ¯MF mBMSDEBM G H QFV@Oc@DEBM ¹ FLD Su@Ck QFF G H QFV@OcFC O@gc@OED QF G HcMF J BLEDEBM GF t Fc DFCK EM@OF XJ BLEDEBM GF JCBmBMGFcC K@h EK@OF Bc L@ML GFLSFMeG@MSF ] Gc JBEMD GF VcF GF I XJ@C FhFKJOF ]^ U Su@gcF MEVF@c B dc I @ OF DC@ED s EO J FcD SuBELECLBM SBcJ FD SuBELEC@ GBMS SFOc E GF V@OFcC K@h EK@OF J BcC OcE � BM J@COF GF MÞcG GF D�J FfU| ^ U Su@gcF MEVF@c B dc { @ OF DC@ED s I V@ LcJJBLFC gcF O H@GVFCL@ECF FLL@EF GF OF K FDDCFFM K@cV@ELF J BLDcCF XK EM EK ELFC LFL k@EML] FD SuBELEC@ GBMS OF SBcJ GF V@OFcC K EM EK@OF J BcCI XMÞcG GF D�J F f �T ]^ WF M HFLD gcF LcC OFL mFc EOOFL gcF O HBM J FcD GECFSDFKFMD @JJOEgcFCO@ mBMSDEBM G H QFV@Oc@DEBM ¹^ lEMBM s BM L H@JJcEF LcC cMF QFSCEDcCF C QFScCLEVF ^ ? H@OkBCEDuKF sgcE DC@V@EOOF FM JCBmBMGFcC G H@A BCG FD t cLgc Hd@ O@ JCBmBMGFcC �s MF LDB SèF t @K@EL J OcL GF �JBLEDEBML d@ O@ mB EL ^ RM FçFD s EO SBKKFMSF J@C k QFM QFCFC cMF AC@MSuF SBKJOdFDF ^ �O QFV@OcF @OBCLO@ mFcEOOF DFCK EM@OF FD K@CgcF OF LBKKFD � e v @VFS SFDDF V@OFcC ^ �O CFJ@CD @OBCL GF O@ J BLEDEBMGF MEVF@c � e v FD k QFM dFCF O@ mFcEOOF LcEV@MDF XMEVF@c � ]^ �O cDEOELF O H QFV@Oc@DEBM GF SFDDF mFcEOOFJ BcC KBGE�FC OF K@Cgc@kF Gc MEVF@c � e vs FD C QFJ dFDF O HBJ QFC@DEBM t cLgc Hd@ SF gc HEO @ED k QFM QFC QFDBcDFL OFL mFcEOOFL GF MEVF@c � ELLcFL GF SFDDF J BLEDEBM GF MEVF@c �e v^ �O cDEOELF @OBCL O@ V@OFcCGF SF M EVF@c �e v J BcC K @CgcFC OF MEVF@c � ew s CFKBMDF d@ O@ J BLEDEBM GF MEVF@c � ew FD k QFM dFCFO@ JBLEDEBM GF MEVF@c � e v LcEV@MDF s FD SBMDEMcF OF JCB SFLLcL t cLgc Hd@ SF gcF DBcDFL OFL mFc EOOFLFD DBcL OFL MEVF@ch @EFMD QFD QF k QFM QFC QFL ^
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UJCdFL @VBEC A EFM @M@O�L QF FD SBKJCEL OF mBMSDEBMMFKFMD GF nopqr s MBcL MBcL EMDFCCBkFBMLG@ML SF Su@J EDCF LcC OFL @K QFOEBC@DEBML gcF MBcL J BcVBML @JJBCDFC d@ SF OBkESEFO ^
ö ö ÷ø º�ü »��ü �ü ���� ûüü� �¼úú ½ ûü¾ ü��� þ�ü
Uc LD@GF B dc MBcL SBKKFM \SBML SFDDF @M@O�LF s nopqr @ G QFt d@ t Bc QF cM J Fc JOcL GF §ºº J@CDEFL ^�O LFC@ED GBMS EMD QFCFLL@MD GF C QF@OELFC cMF A@LF GF GBMM QFFL GF SFL J@CDEFL ^ WFDDF A@LF GFGBMM QFFL JCFMGC@ED O@ mBCKF G HcM @CACF GFL SBcJL t Bc QFL @c SBcCL GFL GEVFCLFL J@CDEFL XVBEC�kcCF ��e v]^

2) C4 E3 F6 E6 F5 ...

3) C4 E3 F5 B4 C3 ...

1) C4 E3 F4 C5 D6 ...

Exemple trivial du l’aspect général du stockage dans la base du début de 5 parties jouées

4) E6 F4 C3 C4 D3 ...

5) C4 E3 F5 B4 F3 ...
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Â EkcCF � �e v � U LJ FSD GF O@ A@LF GF GBMM QFFL LcJJO QFKFMD@ECF
TBcL @cCEBML @OBCL cMF EK@kF kOBA@OF GF O@ m@ \SBM GBMD nopqr t BcF ^ TBcL L@cCEBMLgcFOOFL BcVFCDcCFL EO cDEOELF s OF J BcCSFMD@kF GF J@CDEFL k@kM QFFL Bc JFCGcFL FM mBMSDEBM GFSu@gcF BcVFCDcCF ^ RM�M s MBcL J BcCCEBML @JJC QFSEFC OF D@ch GF C QFcLLEDF kOBA@O GF nopqr ^
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WFD uELDBCEgcF s LDB Sè QF LBcL O@ mBCK F G HcMF A@LF GF GBMM QFFL s GFVC@ J BcVBEC iFDCF SBMLcOD QFJ@C cM ucK@EM ^
ö ö ÷� ¿ �� þÿý�� þ�� �ü� À ÁÂÂÃÄÅÆ
?FL � ������� GBMD MBcL @VBML J@CO QF @c � ^w ^w Ä ? H QFV@Oc@DEBM GFL JBLEDEBML Ä ?FL ��������s BMDQFD QF EKJO@MD QFL EMG QFJ FMG@KKFMD GF O@ SBcOFcC GF SFOcE gcE @ OF DC@ED ^ IC s SFDDF EMmBCK@DEBMFLD V ED@OF ^ WFCD@EML � ������� LBMD DC dFL EMD QFCFLL@MDL LE S HFLD @ch TBECL GF t BcFC s FD DCdFLG QFm@VBC@A OFL LE S HFLD @ch à O@MSL GF t BcFC ^ ¦@ML O H QFD@D @SDcFO GFL SuBLFL s O@ V@OFcC G HcM DFO� ������ FLD KB�FMM QFF G@ML O@ A@LF GF GBMM QFFL ^ W@C s SFDDF V@OFcC gcE OcE FLD @DDCEAc QFF C QFLcODFGFL u@cDFL V@OFcCL gc E OcE BMD QFD QF @LLEkM QFFL OBCLgcF OFL TBECL BMD CFMSBMDC QF SFDDF ������� FDGFL m@EA OFL V@OFcCL @çFSD QFFL J@C OFL à O@MSL gc@MG EOL BMD CFMSBMDC QF SFOcEeSE ^
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Â EkcCF ��ew � RhFKJOF GF ������� G QFJ FMG@MD GF O@ SBcOFcC
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?F AcD GF SFDDF J@CDEF FLD GF DCBcVFC gcFOOFL MBcVFOOFL DFSuMEgcFL JBcCC@EFMD iFDCF K ELFL FMÞcVCF @�M GF GEK EMcFC FMSBCF J OcL OF MBKACF GF mFc EOOFL J@CSBcCcFL @c SBcCL GF O@ CFSuFCSuFGc KFEOOFcC SBcJ d@ t BcFC ^ WFSE FLD JCEKBCG E@O J BcC GFch C@ELBML JCEMSEJ@OFL �

¡ O@ K@t FcCF J BCDEBM G HcMF J@CDEF G Hno~r��� FLD SBMSFCM QFF J@C SFDDF CFSuFCSuF J@C �� ^
¡ lE O HBM FhJOBCF KBEML GF mFc EOOFL J BcC cM K iFKF C QFLcOD@D s BM G QFJ FMLF GBMS KBEML GFDFKJL ^ IC S HFLD A EFM SF SCED dFCF gcE FLD OEK ED@DEm ^ N@kMFC Gc DFKJL J FCKFDDC@ d@ �opqrG HcDEOELFC SF LcCJ OcL J BcC O@MSFC cMF CFSuFCSuF d@ cMF JCBmBMGFcC J OcL kC@MGF XSm ^ � ^w ^wÄ UJJCBmBMGELLFKFMD ED QFC@DEm ] Bc GF OF K FDDCF d@ JCB�D J BcC O@ CFSuFCSuF Fhu@cLDEVF GF�M GF J@CDEF XSm ^ � ^w ^§ ]^
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?FL C QFLc OD@DL GF O H QFDcGF KFM QFF kC i@SF d@ O@ A@LF GF GBMM QFFL GFL J@CDEFL t Bc QFFL XSm ^ � � ^v]KBMDCFCBMD gcF O@ kFLDEBM GFL BcVFCDcCFL M HFLD J@L A BMMF ^ nopqr LF m@ED DCdFL VEDF LBCDEC GFL@ A EA OEBDu dFgcF G HBcVFCDcCFL J@C OFL mBCDL JCBkC@KKFL ^ ¦F JOcL s BM J FcD SBMLD@DFC LcC OFLFCVFcC Ì Í� ÍÎ gcF OFL @cDCFL JCBkC@KKFL SBMDEMcFMD d@ cDEOELFC OFcC A EA OEBDu dFgcFL G HBcVFCDcCFL@OBCL gcF nopqr FLD G QFt d@ FM KBGF äK EOEFc GF J@CDEFå GFJcEL OBMkDFKJL ^�O m@cD GBMS Su@MkFC MBDCF @JJCB SuF GFL BcVFCDcCFL ^ WFSE FLD JCEKBCGE@O � ?BCLgcFnopqr LBCD VEDF G HcMF BcVFCDcCF s S HFLD @cD@MD GF DFKJL k@LJ EOO QF J BcC O@ CFSuFCSuF ^ �OV@ G QFJ FMLFC Gc DFKJL J BcC C QFJ BMGCF @ch SBcJL GF LBM @GVFCL@ECF J@C �� @OBCL gcF SFGFCM EFC MF G QFJ FMLF CEFM FD SBMDEMcF d@ C QFJ BMGCF EMLD@MD@M QFKFMD JcELgc HEO FLD DBct BcCL G@MLLFL BcVFCDcCFL ^?@ gc@OED QF GFL BcVFCDcCFL LDB Sè QFFL G@ML OF � SuEFC C QFScJ QFC QF LcC üýorþýro XVBEC �� ^v] FLDd@ KFDDCF FM GBcDF ^ ?F m@ED GF LBCDEC VEDF GFL BcVFCDcCFL KBMDCF gcF OF � SuEFC FLD L icCFKFMD
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EMSBKJOFD ^ ¦ F JOcL s K iFKF LE �opqr MF LBCD J@L DBcD GF LcEDF GFL BcVFCDcCFL s O@ gc@OED QF GFJ OcLEFcCL GF SFL BcVFCDcCFL FLD d@ KFDDCF FM GBcDF JcELgcF nopqr LF CFDCBcVF LBcVFMD FMK@cV@ELF JBLDcCF t cLDF @JC dFL O@ Ju@LF G HBcVFCDcCF GF O@ J@CDEF ^ WFSE FLD GC@K@DEgcF s S@CK@OkC QF DBcDFL OFL @K QFOEBC@DEBML @JJBCD QFFL d@ O H�� XVBEC �� ^§ ]s OF K@O FLD G QFt d@ m@ED FD FLD LBcVFMDECC QFScJ QFC@A OF ^ RM�M s SFCD@EMFL BcVFCDcCFL LDB Sè QFFL G@ML SF �Su EFC LBMD SBMMcFL JBcC iFDCFJ FCG@MDFL Bc K@cV@ELFL ^
TBcL JFMLBML GBMS cDEOELFC JBcC OFL BcVFCDcCFL s O@ A@LF GF GBMM QFFL GFL J@CDEFL G QFt d@t Bc QFFL ^ RM FçFD s SFDDF A@LF gcE CFSFMLF OFL J@CDEFL G QFt d@ t Bc QFFL FD OFcC C QFLc OD@D CFLJ FSDEmJ FcD SBMLDEDcFC cMF QFMBCKF LBcCSF GF L@VBEC FD G HFhJ QFCEFMSF J BcC nopqr ^ lE SFDDF A@LF FLDLc� L@KKFMD EKJBCD@MDF s nopqr JBcCC@ L HFM LFCV EC JBcC BcVCEC GF O@ KFEOOFcCF m@ \SBM gcELBED ^

�� �ù �� �����·����Ó· ��é ÝÿØ� � ÖÜ �ÕÙ�Ö��
TBcL J BcCCEBML @cLLE cDEOELFC GF SBMSFCD @VFS SFDDF MBcVFOOF @JJCB SuF GFL BcVFCDcCFL s O@DFSuMEgcF GFL ¸¾¶� � ´� ���¿´�� rlSu°±@ s lSu°±A s lSu± vs ^ ?F JCEMSEJ F FLD OF LcEV@MD � LE MBcLMBcL DCBcVBML G@ML cMF J BLEDEBM gcF MBcL @VBML G QFt d@ CFMSBMDC QF G@ML OFL J@CDEFL JC QFS QFGFMDFL sMBcL Fh@K EMBML gcFOL SBcJL BMD G QFt d@ QFD QF C QFJ BMGcL J@C nopqr G@ML SFDDF LEDc@DEBM ^ WFCeD@EMFL GF SFL C QFJ BMLFL BMD J FcDe iFDCF @KFM QF cMF G QFm@EDF � @OBCL s @V@MD GF O@MSFC O H� ����� sMBcL LJ QFSE�BML @c JCBkC@KKF O@ OELDF GF SFL K@cV@EL SBcJL @�M gc HEO MF OFL SuBELELLF J@L @cDFCKF GF L@ CFSuFCSuF ^ lE OF SBcJ SuBELE J@C O H� ����� XgcE FLD GBMS LcJJBL QF iFDCF OF K FEOOFcCSBcJ d@ t BcFC ] m@ED J@CDEF GF SFDDF OELDF GF SBcJL EMDFCGEDL s nopqr GFVC@ FM SuBELEC cM @cDCF sgcEDDF d@ SF gc HEO LB ED FLDEK QF KBEML A BM ^ WFO@ MBcL J FCKFD G HFhJ OBCFC OFL @cDCFL SBcJL s K iFKFL HEOL LBMD G HcMF V@Oc@DEBM KBEML A BMMF FD G HFLL@�FC G H@cDCFL V@CE@MDFL JBcC SFDDF J BLEDEBM sG@ML O HBJDEgcF GF DCBcVFC cMF J@C@GF d@ O@ K@cV@ELF LEDc@DEBM B dc MBcL MBcL DCBcVBML � MBcLL@VBML GF DBcDF m@ \SBM gcF OFL SBcJL G QFt d@ FMDCFVcL XOFL ¸¾¶� � ´� ���¿´�� ] MBcL K dFMFMD VFCLcMF G QFm@EDF JCBA@AOF ^
ö ö ÷� � �úüý�� �üý�� þ�¼ü�
�� �� �� 	 �é� �· ���Ò� �� � ó���Ó���

TBcL MBcL BCEFMDBML K@MEmFLDFKFMD VFCL cMF cDEOEL@DEBM A F@cSBcJ JOcL EMDFMLEVF GFL A@LFLGF GBMM QFFL FD MBD@KKFMD GF SFOOF GFL J@CDEFL G QFt d@ t Bc QFFL ^ f @EL s J BcC gcF O HcDEOEL@DEBM GFSFDDF GFCM EdFCF LBED F� S@SF FD BJDEK @OF s EO m@cD gcF SFDDF A@LF LBED DC dFL mBcCM EF FD SBMDEFMMFGBMS cM DC dFL kC@MG MBKACF GF J@CDEFL t Bc QFFL ^ lEMBM s OFL EMmBCK@DEBML gcF MBcL JBcCCEBMLFM DECFC MF LFC@EFMD J@L J FCDEMFMDFL ^f @EL @ckKFMDFC SFDDF A@LF M HFLD J@L QFVEGFMD ^ Wu@gcF J@CDEF t Bc QFF LcC OF LFCVFcC Ì Í� ÍÎ ÍGcCF FMDCF §º K EMcDFL FD v uFcCF � Su@ScM GFL @GVFCL@ECFL GELJ BL@MD GF §º K EMcDFL J BcCt BcFC DBcL LFL SBcJL ^ f iFKF LE OFL JCBkC@KKFL CFMSBMDC QFL M HcDEOELFMD J@L DBcL O@ DBD@OED QF GcDFKJL gcE OFcC FLD EKJ@CDE s MBcL J BcVBML FLJ QFCFC m@ECF d@ JFc JCdFL LFcOFKFMD w¼ J@CDEFL J@Ct BcCM QFF ^ ¦ F JOcL s DBcDFL SFL J@CDEFL MF LFC@EFMD J@L EMD QFCFLL@MDFL � SFO@ G QFJ FMG GF O@ V@OFcCGF O H@GVFCL@ECF FD Gc C QFLcOD@D GF O@ J@CDEF ^�O LFC@ED GBMS DCdFL cDEOF GF J BcVBEC m@ECF t BcFC nopqr SBMDCF OcEeK iFKF XE ^F ^^ EKJO@MDFCcM �¶�¾� µ�æ ]^ TBcL @cCEBML cM @GVFCL@ECF G HcMF V@OFcC C@ELBMM@AOF Xnopqr OcEeK iFKF �] FDMBcL LFCEBML FM KFLcCF GF t BcFC GFL J@CDEFL GF § K EMcDFL J@C t BcFcC J@C FhFKJOF s @c OEFc GFL§º K EMcDFL C QFkOFKFMD@ECFL ^ TBcL J BcCCEBML GBMS t BcFC QFMBCK QFKFMD GF J@CDEFL! ^ T BcL @OOBML

(IEE>;� K �w � �P �  � N wwP �  � w�P EI>8J*7 EI> �w m*A>*7
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@cLLE JBcVBEC cDEOELFC O H�¶ �¾� µ�æ @�M G H@K QFOEBCFC OFL BcVFCDcCFL FM FhJ OBC@MD Fhu@cLDEVFKFMDDBcDFL OFL BcVFCDcCFL J BLLEA OFL FD G HcMF K@MEdFCF C QFJ@CDEF s SBKKF MBcL OF VFCCBML G@ML OFSu@JEDCF Lc EV@MD ^
RM CFV@MSuF s O HcDEOEL@DEBM GF O H�¶�¾� µ�æ JC QFLFMDF @cLLE gcFOgcFL G QFL@V@MD@kFL GBMD EOm@cGC@ L H@SSBKBGFC �
¡ OF m@ED GF t BcFC OFL J@CDEFL FM § K EMcDFL @c OEFc GF §º M H@JJBCDF J@L O@ K iFKF gc@OED QFG H@M@O�LF ^ ?@ VFCLEBM FM § K EMcDFL M HFhJ OBCF J@L OFL SBcJL @cLLE JCBmBMG QFKFMD gcFLE O HBM t Bc@ED FM §º K EMcDFL � OFL SBcJL t Bc QFL LBMD GBMS KBEML A BML ^ { FcCFcLFKFMD snopqr FLD SO@LL QF JCFK EFC LcC OF LFCVFcC Ì Í� ÍÎ Í J BcC SF gcE SBMSFCMF OFL J@CDEFL FM� µ´�� s S HFLD d@ GECF J BcC OFL J@CDEFL C@J EGFL ^ ?F G QFL@V@MD@kF FLD GBMS @DD QFMc QF ^
¡ ? H@cDCF G QFL@V@MD@kF V EFMD Gc m@ED gcF nopqr t BcF SBMDCF OcEeK iFKF ^ WFO@ EMDCB GcEDcM AE@EL ^ lE nopqr JBcCLcED cMF L QFgcFMSF G HBcVFCDcCF K@cV@ELF s Bc AEFM FMSBCF J@CFhFKJOF s L HEO C QFJBMG cM K@cV@EL SBcJ s cM SBcJ J FCG@MD s FD LE J@C @EOOFcCL EO MF VBEDJ@L gc HEO @ DCdFL K @O t Bc QF s nopqr MF LF SBCCEkFC@ J@L FD SBMDEMcFC@ G HFhJ OBCFC FD GFt BcFC SFL L QFgcFMSFL O d@ ^ ^ ^ �O � @ GBMS cM CELgcF GF VBEC nopqr L HBALDEMFC d@ t BcFC FDd@ G QFVFOBJJFC J OcLEFcCL J@CDEFL EM EMD QFCFLL@MDFL ^ UçCBMDFC G H@cDCFL JCBkC@KKFL mBCDLCFLDF GBMS DBct BcCL cMF K QFDuBGF DC dFL EMLDCcSDEVF ^
f @OkC QF SFL GFch JBEMDL s EO m@cD DBcD GF K iFKF cDEOELFC O H�¶ �¾� µ�æ S@C OFL @V@MD@kFL @JJBCD QFLO HFKJBCDFMD LcC OFL G QFL@V@MD@kFL gcE J BcCC@EFMD LF K@MEmFLDFC s gcF MBcL J BcVBML K@ijDCELFCFM JCFM@MD OFL KFLcCFL @G QFgc@DFL ^

�� �� �� ðñ��ò���·� ���Ó����é �� ��·é �� ��é� �� �Ó·· ���é
USDcFOOFKFMD s BM MF C@t BcDF GFL QFO QFKFMDL G@ML O@ A@LF GF GBMM QFFL GFL J@CDEFL t Bc QFFL gcFOBCLgcF nopqr t BcF LcC OF LFCVFcC Ì Í� ÍÎ Í � SFDDF K@EMDFM@MSF FLD @SDcFOOFKFMD C QF@OEL QFF J@COF JCBkC@KKFcC ^ ?F LFCVFcC Ì Í� ÍÎ Í BçCF FMDCF @cDCFL OF LFCVESF LcEV@MD � C QFkcOEdFCFKFMD s EOFMVBEF d@ DBcL OFL t BcFcCL cM K@EO GFL J@CDEFL t Bc QFFL ^ TBcL C QFScJ QFCBML SF K@EO FD FMDCBML OFLJ@CDEFL EMD QFCFLL@MDFL G@ML O@ A@LF GF GBMM QFFL FM DC@ED@MD SFL �SuEFCL ^�O FLD GBMS EMD QFCFLL@MD G H@cDBK @DELFC SF JCB SFLLcL FM J FCK FDD@MD d@ nopqr GF LDB SèFCcMF J@CDEF G@ML O@ A@LF GF GBMM QFFL G dFL O@ �M GF SFOOFeSE ^ IM MF C@t BcDFC@ gcF OFL J@CDEFLJ FCGcFL Bc gcF O HBM @cC@ED G ic J FCGCF LE O H@GVFCL@ECF M H@V@ED J@L m@ED cMF QFMBCKF A iFDELF s FD OFLJ@CDEFL k@kM QFFL SBMDCF GF mBCDL @GVFCL@ECFL XEO M HFLD J@L EMD QFCFLL@MD GF k@CGFC O@ DC@SF G HcMFJ@CDEF gcF O HBM @ k@kM QF m@SF d@ cM @GVFCL@ECF L@ML V@OFcC ]^¦ F JOcL s O H@t BcD GF SF K QFS@MELKF GF LDB Sè@kF J FCK FD G HFMCFkELDCFC @cLLE OFL J@CDEFL gcEMF LBMD J@L t Bc QFFL LcC OF LFCVFcC Ì Í� ÍÎ FD MBD@KKFMD OFL J@CDEFL t Bc QFFL SBMDCF OcEeK iFKF FMKBGF �¶�¾� µ�æ XVBEC J OcL A@L FM �� ^À ^v]^
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ööö ÷ø ��ú ½� þ��� þ�� �ü ½� »��ü �ü ���� ûüü� �ü� ú��� þü� � �¼ ûüü�
TBcL @VBML FM FçFD G QFVFOBJJ QF s SBKKF JC QFVc s cM J FDED OBkESEFO J BcC K@MEJcOFC FD EMDFCCBkFCO@ A@LF GF GBMM QFFL GFL J@CDEFL t Bc QFFL ^ f @EL SBKKF FMLcEDF SF KBGcOF @ QFD QF SBKJOdFDFKFMDEMD QFkC QF d@ nopqr JcEL @K QFOEBC QF s MBcL FM CFJ@COFCBML G@ML O@ J@CDEF �� � ^¥ ^
ö ö ö ÷� ÷ü� À ÁÂÂÃÄÅÆ
��� �� �� �Ó�� �� ��é �Û��ÕÙÜ�
nopqr mBMSDEBMMF @VFS GFL �������� gcE LBMD LDB Sè QFL G@ML GFL �SuEFCL ^ ¯M �SuEFC A EM@ECFCFSFMLF O HFMLFKAOF GFL EMmBCK@DEBML FD S HFLD SFOcEeSE gcE FLD cDEOEL QF J@C OF JCBkC@KKF ^ ?FL@cDCFL �SuEFCL XpÎ� ÌÌ] J FCK FDDFMD GF VBEC OFL V@OFcCL @DDCEAc QFFL CFLJ FSDEVFKFMD d@ Su@gcF������� SBMSFCM@MD cM ABCG s FD d@ Su@gcF ������� SBMSFCM@MD cM SBEM ^ TBcL JC QFLFMDBML ESEOF mBCK@D FD O@ LEkME�S@DEBM GF SFL GBMM QFFL ^
~�|� ªz{ Õ���{
ÈBEO d@ SBKKFMD LF JC QFLFMDF cMF OEkMF Gc �SuEFC SBMSFCM@MD cMF � ������ G HcM ABCG �
� � � � � �� � �� � � � � � � �������

?@ LEkME� S@DEBM GF SFDDF OEkMF FLD O@ LcEV@MDF ^ ?@ LcSSFLLEBM GF vs GF º FD GF e v G QFSCED OF� ������ CFMSBMDC QF ^ �SE SFO@ SBCCFLJBMG @c ABCG GF JO@DF@c LcEV@MD �

Â EkcCF �� �e v � ß�� ·¾�¿� � EK @kF Gc �������
f @EL OFL � ������� LBMD L�K QFDCEL QFL XFM J BLEDEBM FD FM SBcOFcC ] FD SF K iFKF ������� LDB Sè QFG@ML O@ A@LF SBCCFLJ BMG FM m@ED @cLLE d@ DBcL OFL @cDCFL �������� Lc EV@MDL �?F SuEçCF ¼ LEkME�F gc H@c SBcCL GF DBcDFL OFL J@CDEFL G QFt d@ t Bc QFFL MBcL @VBML CFMSBMDC QFgc@DCF mB EL O HcMF Bc O H@cDCF GF SFL ��������^ ?F SuEçCF w MBcL EMGEgcF gcF LcC SFL gc@DCF
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ÂEkcCF ���ew � ß�� ·¾�¿� � @cDCFL � ������� G QFLEkM QFL
J@CDEFL B dc MBcL @VBML CFMSBMDC QF SF ������� s O@ GEç QFCFMSF J BcC OFL TBECL GFL J@CDEFL k@kM QFFLFD GFL J@CDEFL J FCGcFL ^ RM�M s OF GFCMEFC MBKACF C QFFO FLD DBcD LEKJOFKFMD OF C@JJBCD GF SFLGFch Su EçCFL ^
~�|� ªz{ �� ��{
? H@LJ FSD G HcM KBCSF@c Gc �SuEFC SBMSFCM@MD cM SBEM FLD OF LcEV@MD �
�� � �
�� � � ��
�� � � ��
� ����  �� �� ���!"� �

?F S@CC QF DCBEL LcC DCBEL GF v FD GF e v MBcL G QFSCED OF � ������^ �BcC MBDCF FhFKJOF s SFO@SBCCFLJBMG @c SBEM Lc EV@MD �

Â EkcCF � ��e§ � ß�� ¸¾´�� � EK @kF Gc �������
WF J@DDFCM FLD LDB Sè QF G@ML OF �Su EFC Gc JBEMD GF VcF Gc SBEM FM u@cD d@ k@cSuF Gc J O@DF@cGF t Fc ^ WF J@DDFCM SBCCFLJBMG GBMS @ch SBM�kcC@DEBML LcEV@MDFL LcC OFL gc@DCF SBEML �¦ F JOcL s SBKKF JC QFS QFGFKKFMD s OFL �������� LBMD LDB Sè QFL L�K QFDCEL QFL Gc JBEMD GF VcF GFO@ SBcOFcC FD GF O@ J BLEDEBM ^ ¦BMS SF K iFKF ������� FM G QFLEkMF A F@cSBcJ G H@cDCFL FD OFcCLSBCBOO@ECFL LcC OFL gc@DCF SBEML Gc JO@DF@c GF t Fc ^ TBcL KBMDCBML G@ML OF LSu QFK@ LcEV@MD
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Â EkcCF � ��e¼ � ß�� ¸¾´�� � EK @kF LcC OFL gc@DCF SBEML

Â EkcCF �� �eÀ � ß�� ¸¾´�� � @cDCFL � ������� G QFLEkM QFL

§§



gcFOL LBMD OFL @cDCFL � ������� L�K QFDCEgcFL GF SFOcE LDB Sè QF G@ML OF � SuEFC s J BcC OF LFcO SBEMFM u@cD d@ k@cSuF XGF LEKJOFL CBD@DEBML MBcL GBMMFMD OFL �������� J BcC OFL @cDCFL SBEML ] �RM�M s OFL SuEçCFL G QFLEkMFMD DBct BcCL O@ K iFKF SuBLF s OF MBKACF DBD@O GF J@CDEFL B dc O HBM@ CFMSBMDC QF SFL �������� FD J@CK E SFcheSE s O@ GEç QFCFMSF GFL J@CDEFL k@kM QFFL FD J FCGcFL J@COFL TBECL ^ ?F GFCM EFC MBKACF CFLD@MD DBct BcCL OF C@JJBCD GF SFL GFch V@OFcCL ^
��� �� �� # ��é� �· ÒÓ���� �� �� ÒÓ����� $�� û� % Ó���
TBcL @VBML CFMGc LFMLEA OFL SFL �������� d@ O@ SBc OFcC GF SFOcE gcE V@ t BcFC XSBMmBCK QFKFMD @chCFK@CgcFL m@EDFL FM ��ew ] � d@ SFDDF �M s MBcL @VBML GcJOEgc QF DBcL OFL �SuEFCL ^ �@C FhFKJOF sFM OEFc FD J O@SF Gc �SuEFC JBcC OFL SBEML LF DCBcVFMD K@EMDFM@MD cM �SuEFC J BcC SFL ��������sOBCLgcF OFL TBECL BMD OF DC@ED s FD cM �SuEFC GF SFL K iFKFL �������� OBCLgcF S HFLD OFL à O@MSLgcE VBMD t BcFC ^Uc G QFAcD s @JC dFL GcJOES@DEBM s SFL GFch �SuEFCL t cKF@ch LBMD EGFMDEgcFL FD CFMmFCKFMD O@K iFKF EMmBCK @DEBM ^ ¦ @ML OF DC@EDFKFMD J BcC O H QFV@Oc@DEBM G HcMF J BLEDEBM s MBcL JCFMBML K@EMeDFM@MD FM SBKJDF O@ SBcOFcC GF SFOc E gcE V@ t BcFC FD OF KBGcOF gcE LF Su@CkF GF O H QFV@Oc@DEBMG HcMF J BLEDEBM @ QFD QF KBGE� QF FM SBML QFgcFMSF ^ U O HEM EDE@OEL@DEBM Gc JCBkC@KKF nopqr s OFL�SuEFCL LBMD Su@Ck QFL FM K QFKBECF s FD OBCL GF O H QFV@Oc@DEBM G HcMF JBLEDEBM s nopqr cDEOELF J BcCcM ������� s O@ V@OFcC SBCCFLJ BMG@MDF d@ SF GFCM EFC FD SBCCFLJ BMG@MD d@ O@ SBcOFcC GF SFOcE gcEV@ t BcFC ^
��� �� �µ 	 Ó��¶Ò���Ó· ��é �Û��ÕÙÜ�
¡ Ê©¬�ez{ }©��Ó
?BCLgc HcMF J@CDEF LF DFCK EMF s nopqr SBKKFMSF DBcD G H@ABCG J@C KBGE�FC J OcLEFcCL GFLFL J@C@K dFDCFL XOFL � ! � � % � Y Y Y � �Z ] FM mBMSDEBM Gc C QFLc OD@D GF O@ J@CDEF ^ ¦@ML cM GFch EdFKFDFKJL s nopqr L H@DD@SuF d@ @t cLDFC FD GBMS d@ KBGE�FC OFL V@OFcCL GF DBcL OFL �������� gc HEO@ CFMSBMDC QFL GcC@MD O@ J@CDEF ^ TBcL LBKKFL @OBCL FM KBGF ��� µ�æ^ nopqr JCB SdFGF SBKKFLcED ^ ^ ^
�O J@LLF FM CFVcF Su@gcF ������� CFMSBMDC QF ^ �BcC Su@ScM GF SFcheSE s EO K QFKBCELF @cLLEO@ SBc OFcC GF SFOcE gcE GFV@ED t BcFC @c KBKFMD B dc SF ������� L HFLD JC QFLFMD QF ^ ¦ Fch S@L LBMD@OBCL JBLLEA OFL ^ Ic A EFM nopqr @ k@kM QF O@ J@CDEF s @OBCL EO V@ EMSC QFKFMDFC O@ V@OFcC GF SF������� L HEO t BcF OFL TBECL s O@ G QFSC QFKFMDFC L HEO t BcF OF S@KJ à O@MS! ^ �MVFCLFKFMD s LE nopqr@ J FCGc O@ J@CDEF s EO G QFSC QFKFMDFC@ O@ V@OFcC Gc ������� L HEO @ t Bc QF OFL TBECL s FD O HEMSC QFKFMDFC@L HEO @ t Bc QF OFL à O@MSL ^
RMLcEDF s @JCdFL @VBEC J@LL QF FM CFVcF DBcL OFL �������� Gc K@DSu FD L HEO @ k@kM QF O@ J@CDEF snopqr FM CFLDF O d@ � O H@M@O�LF G H@JC dFL K@DSu FLD DFCK EM QFF ^ W HFLD O@ �M Gc KBGF ��� µ�æ �nopqr FLD JCiFD d@ t BcFC cM MBcVF@c K@DSu ^RM CFV@MSuF s LE nopqr @V@ED J FCGc O@ J@CDEF s SF DC@EDFKFMD M HFLD J@L Lc� L@MD � EO L H@kED GFVBEC LE @VFS OFL V@OFcCL KBGE� QFFL GFL ��������s nopqr t BcFC@ED @cDCFKFMD O@ K iFKF J@CDEF ^lEMBM s OFL KBGE�S@DEBML @JJBCD QFFL M H@cC@EFMD QFD QF G H@cScMF cDEOED QF ^ lcJJBLBML GBMS gcFnopqr @ J FCGc O@ J@CDEF ^ �O CFt BcF @OBCL DBcDF O@ J@CDEF XK@EL @VFS OFL MBcVFOOFL V@OFcCL GFL�������� ] � gc@MG S HFLD d@ OcE GF t BcFC s nopqr CFSuFCSuF L@ C QFJ BMLF GF O@ K@MEdFCF u@A EDcFOOFX� ����� ]s FD gc@MG S HFLD d@ LBM @GVFCL@ECF GF t BcFC s nopqr t BcF OF SBcJ gcF LBM BJJBL@MD
(S;A7 >IEE*9;:7 CA* 8;A8*7 9*7 TI9*A>7 *8 8;A7 9*7 EI>I< H*8>*7 ?A E>;F>I<<* 7;:8 78;U& G*7 EI> >IEE;>8 IAUI<E S;J> K ';:U 7J hijkl *78 S;J> *78 CA DJ9 I FIF: G* z J9 gIA8 = *9 *8 = J*: J:U> G*< *:8*> 9* (,../14 E;A> 7JF:Jv*>CA DJ9 *78 gIT;>I=9* IA� S;J>7 K �8 TJU* T*>7I 7J hijkl ) ;A* 9*7 * 9I:U7 *8 CA DJ9 I FIF: G* 9I EI>8J* K

§¼



@V@ED C QFJ BMGc% ^ WF m@EL@MD s nopqr CFk@CGF LE s d@ cM gcFOSBMgcF KBKFMD s EO MF C QFJ BMG J@LcM SBcJ GEç QFCFMD GF SFOcE gc HEO @V@ED t Bc QF @c SBcCL GF O@ J@CDEF BCEk EMFOOF ^ lE S HFLD OF S@L s @OBCLOFL KBGE� S@DEBML BMD JBCD QF OFcCL mCcEDL s FD nopqr MF DBKAFC@ J OcL G@ML OF K iFKF DC@VFCL LESFDDF K iFKF J@CDEF Bc SFDDF K iFKF JBLEDEBM LF JC QFLFMDF d@ MBcVF@c ^ W HFLD GBMS O@ �M Gc KBGF��� µ�æs nopqr FLD �M JCiFD JBcC t BcFC d@ MBcVF@c ^f @EL LE O@ J@CDEF LF G QFCBcOF GF K@MEdFCF EGFMDEgcF s @OBCL EO m@cD KBGE�FC FMSBCF OFLJ@C@K dFDCFL ^ nopqr Fh QFScDF @OBCL cMF MBcVFOOF mB EL DBcDF O@ JCB S QFGcCF G H@JC dFL K@DSu ^ �OKBGE�F LFL J@C@K dFDCFL s JcEL KBGE�F FMSBCF GF K iFKF OFL ��������^ WFL GFCMEFCL @cCBMD GBMSQFD QF EMSC QFKFMD QFL Bc G QFSC QFK FMD QFL GFch mBEL ^ R D O HBM J BcCLcED @EMLE � nopqr CFt BcF FMSBCF O@J@CDEF s LE FOOF GEç dFCF s OF DC@EDFKFMD FLD �ME s LEMBM s BM KBGE�F FMSBCF cMF mB EL OFL J@C@K dFDCFLFD OFL � �������^ WFSE s @cD@MD GF mB EL M QFSFLL@ECFL J BcC gcF nopqr MF t BcF J OcL O@ K iFKF LcEDFGF SBcJL J FCG@MDF ^
x yz{|ª�©�{
nopqr SuFCSuFC@ SBKKF DBct BcCL d@ BADFMEC J BcC OFL dBMFL SBMSFCM QFFL Gc JO@DF@c XOFL A BCGLFD OFL SBEML ]s OFL � ������� gc HEO SBMM@ijD iFDCF OFL K FEOOFcCL � K@EL kC i@SF d@ SFL KBGE�S@DEBML s O@LDC@D QFkEF G Hnopqr FM SF gcE SBMSFCMF O@ JCELF GFL A BCGL FD GFL SBEML L HFLD KBGE� QFF FD L HFLD@� M QFF K@EMDFM@MD ^TBcL J BcVBML CFK@CgcFC gcF OFL �SuEFCL t cK F@ch @VFS FhDFMLEBM XGBMD MBcL @V EBML GEDgc HEOL QFD@EFMD EGFMDEgcFL @c G QFAcD ] GEç dFCFMD DCdFL VEDF @JC dFL gcFOgcFL J@CDEFL s @c MEVF@c GFL�������� gcE LBMD LFMLEA OFL d@ O@ SBc OFcC GF SFOcE gcE V@ t BcFC ^ TBcL SBMLD@DBML gcF OFL V@OFcCLGF vº �������� SBMSFCM@MD OFL SBEML FD GF ± �������� SBMSFCM@MD OFL ABCGL LBMD GEç QFCFMDFLG@ML OFL �Su EFCL ^ �O QFD@ED GBMS t cGESEFch G HEMDCBGcECF SFDDF Mc@MSF' ^
ö ö ö ÷Ç + ûüý¼ú ûü�ü� ½ü� ,ÁÄ-ÁÅÂÃÆ
lcEDF d@ O H QFDcGF m@EDF G@ML OFL J@CDEFL �� ^§ ^v FD �� ^§ ^w s MBcL L@VBML gcF kC i@SF @ch Ã��´�����sEO FLD JBLLEA OF G H@K QFOEBCFC O H@OkBCEDuKF �� s FM OcE J FCKFDD@MD GF J@CSBcCEC A F@cSBcJ KBEMLGF mFc EOOFL JBcC cM K iFKF C QFLcOD@D FD SFSE FM KBEML GF DFKJL ^ �BcC SF m@ECF s MBcL @OOBMLFhJOEgcFC DBcD G H@A BCG SBKKFMD MBcL C@KFMBML O@ ³ �´µ µ�¶�� ·���¸¹� G HcM @CACF J@CSBcCcJ@C �� ^ ? HEKJO@MD@DEBM GFL ��·µ�� ¿� � Ü�Ý ¶ ���´¾� XS HFLD d@ GECF GFL Ã��´����� ] C QFLcOD@MD GcK iFKF JCEMSEJ F XJcELgcF s MBcL OF C@JJ FOBML s O@ ³ �´µ µ�¶�� ·���¸¹� M HFLD @cDCF gcF O@ Ã��´����� �´� ¸´� �µ� ]s DBcDFL OFL LDCcSDcCFL GF GBMM QFFL FD OFL BcDEOL M QFSFLL@ECFL d@ OFcC EKJO@MD@DEBMLFCBMD JC iFDL ^
��� �µ �� . �/ Ò��� �� �� ��Ó��0���
²@KFMFC O@ ³ �´µ µ�¶�� ·���¸¹� J BcCC@ED LFKAOFC @LLFd @EL QF ^ ¯MF mBEL O H@CACF J@CSBcCc s XVBEC�kcCF �� �e¥ ]s EO LFKAOF m@SEOF GF J BcVBEC ELB OFC O@ ³ �´µ µ�¶�� ·���¸¹� � �́ µ �¶1 � ¿� ��[ ��¿�� �^?@ ³ �´µ µ�¶�� ·���¸¹� FLD äQFV EGFKKFMDå JBcC SFD FhFKJOF � R ¥î Â¼î¦§ XVBEC �kcCF ���e½]^
f @EL OF JCFK EFC JCBA OdFK F FLD gc HcM @OkBCEDuKF GF D�J F �� MF k@CGF J@L O@ DC@SF GFO H@CACF ^ �O MF m@ED gcF OF J@CSBcCEC s FD S HFLD uFcCFch S@C OFL @CACFL GF t Fch J FcVFMD iFDCF
Lhijkl FI>?* =J*: 7 2A> 9I 8>IU* ?* UmICA* EI>8J* z *8 I ?;:U 9 Dm J78;>JCA* ?*7 U;AE7 ?* 9I ?*>:JH*>* EI>8J*) ;A G** KR32*< * 7J 9* :;<=>* ?* U*7 (,../144 7*<=9* gIJ= 9* >IEE;>8 G* IA :;<=>* 8;8I9 ?* (,../144z U*7 (,../144 g;:8EI>8J* ?* U*A� 9*7 E 9A7 g> G*CA*<<*:8 >*:U;:8> G**7 ?A>I:8 9*7 EI>8J*7 z *8 9*A> J<EIU8 7A> 9* ) *A : D*78 ?;:U EI7: G*F9JF*I=9* K

§À



7 3 -3 1 -7 4 -8 14 -6 -10 22 16 9 14 -1 2 4 1014 17 11 12 -5 0

1

0 9

1

0 17 10

10

10

Noeud MINMIN MIN

MAX

MAX MAX MAX MAX MAX MAX MAX MAX

racine

C4 D3 E6

C3 E3 C5 C3 E3
C5 F6 F4 D6

F4F3F2E6F5D3 B6 C6 D6 B3 C4 F5 F2 F3 F4 B6 C6 D6 D3 C4 F5 C3 D3 E3 C3 C4 C5

12

0

49

9

Â EkcCF ���e¥ � Ã��´����� � FhFKJOF G HcM @CACF DC@ED QF J@C ��

7 3 -3 1 -7 4 -8 14 -6 -10 22 16 9 14 -1 2 4 1014 17 11 12 -5 0

1

0 9

1

0 17 10

10

10

Noeud MINMIN MIN

MAX

MAX MAX MAX MAX MAX MAX MAX MAX

racine

C4 D3 E6

C3 E3 C5 C3 E3
C5 F6 F4 D6

D3 F5 E6 F2 F3 F4 B6 C6 D6 F5C4B3 F2 F3 F4 D6C6B6 F5C4D3 E3D3C3 C3 C4 C5

4

0

129

9

Â EkcCF ���e½ � Ã��´����� � CFJ QFC@kF GF O@ ³ �´µ µ�¶�� ·���¸¹ �
G HcMF D@EOOF QFMBCK F" s VBECF LBcVFMD DCBJ EKJBCD@MDF J BcC O@ K QFKBECF GF O HBCG EM@DFcC ^ �@CSBML QFgcFMD s MBcL MF L@VBML J@L d@ gcBE CFLLFKAOF O H@CACF s @JCdFL OF DC@EDFKFMD ^ TBcL MFSBMM@ELLBML J@L MBM JOcL O H@LJ FSD GF O H@CACF @V@MD OF DC@EDFKFMD s JcELgcF OFL AC@MSuFL GFO H@CACF LBMD k QFM QFC QFFL @c mcC FD d@ KFLcCF gc H@V@MSF O H�� XVBEC � ^w ^w Ä �CEMSEJ FL GF O H@OkBCEDuKF�� FD � ^w ^w Ä ? H@OkBCEDuKF �� ]^ W HFLD GBMS @c SBcCL Gc DC@EDFKFMD gc HEO m@cD C QFScJ QFCFC O@³ �´µ µ�¶�� ·���¸¹�^? H@cDCF GE� ScOD QF C QFLEGF G@ML OF m@ED gcF O H�� J@CSBcCD O H@CACF GFL mFcEOOFL VFCL O@ C@SEMF ^IC O@ ³ �´µ µ�¶�� ·���¸¹� LF SBMLDCc ED G@ML O H@cDCF LFML � GF O@ C@SEMF VFCL OFL mFcEOOFL Xd@ DEDCFGF C@JJFO s J BcC MBDCF FhFKJOF s S HFLD R¥îÂ¼î¦§]^
?BCLgc Hd@ cMF SFCD@EMF JCBmBMGFcC s O H�� L QFOFSDEBMMF cM SBcJ s S HFLD gc HEO @ DCBcV QF s J BcCSFDDF dBMFeSE GF O H@CACF s OF KFEOOFcC � OL J BcC SFDDF JCBmBMGFcCt ^ ^ ^ Wu@gcF mB EL gcF SFO@LcCVEFMD s MBcL J BcVBML FLL@�FC GF k@CGFC G@ML cM D@A OF@c XVBEC SEeGFLLcL ] O HEGFMDED QF Gc SBcJ ^f @EL MBcL MF k@CGFCBML J@L cM MÞcG QFOc LcEDF d@ cMF SBcJcCF �� s JcELgc HEO MF J FcD m@ECFJ@CDEF G HcMF V@CE@MDF} ^ U OBCL s MBcL @cCBML t cLDF cM D@A OF@c QFD@A OELL@MD cMF SBCCFLJBMG@MSF� �¾Ý ¾�¿�¶� 5 ³�´µ µ�¶� ¸¾¶� SBKKF SFOcEeSE �
fS;A7 >IEE*9;:7 CA* 9I E>;F>*77J;: ?A :;<=>* ?* g*A J99*7 IT*U 9I E>;g;:?*A> ?* 9 DI>=>* *78 *�E;:*:8J*99* KuT;J> 9 D G*:;:U G* ?* 9 DI9F;>J8m< * *: 6 K� K� � ) DI9F;>J8m< * ���y DJ9 B I *A U;AEA>* U D*78 CA* 9I TI9*A> ?A :@A? z ?* 7*7 g> H*>*7 *8 ?*7 7;A77I>=>*7 U;>>*7E;:?I:87 :*<;?Jv*>I EI7 9*7 =;>:*7 � *8 � ?* 9 DI9F;>J8m< *

§¥



�CBmBMGFcC f FEOOFcC SBcJº O@ C@SEMFv ^ ^ ^^ ^ ^ ^ ^ ^
f @EL s MBcL JBcVBML CFK @CgcFC gc HFM m@ED s J BcC Su@gcF JCBmBMGFcC s Su@gcF mB EL gc HcMMÞcG FLD QFOc s EO QFSC@LF OF SBcJ JC QFS QFGFKKFMD LDB Sè QF G@ML OF D@A OF@c JBcC SFDDF JCBmBMGFcC ^TBcL M HBADEFMGCBML OF A BM C QFLcOD@D gcF LE O@ ³ �´µ µ�¶�� ·���¸¹� gcF MBcL CFSuFCSuBML LFDCBcVF FM ä�Må G H@CACF s S HFLD d@ G ECF äd@ GCBEDFå GF O H@CACF s FM �M GF DC@EDFK FMD ^ ?BCLgc HcMSBcJ FLD QFOc d@ cMF SFCD@EMF JCBmBMGFcC s EO MF m@cD GBMS J@L QFSC@LFC G@ML OF D@A OF@c O HFMDC QFFJC QFS QFGFMDF s K @EL J OcD iBD SBMLFCVFC DBcL OFL MÞcGL gcE BMD QFD QF QFOcL LcSSFLLEVFKFMD J BcC cMFJCBmBMGFcC ^ lE O HBM JCB S dFGF @EMLE LcC O H@CACF GF O@ �kcCF ���e° s

7 3 -3 1 -7 4 -8 14 -10 22 16 9 14 -1 2 14 17 11 12 -5 00 9

Noeud MINMIN MIN

MAX

MAX MAX MAX MAX MAX MAX MAX MAX

racine

C4 D3 E6

C3 E3 C5

E6F5D3

C3 E3
C5 F6 F4 D6

1

1

17 1011

11

11

11

410
F4F3F2 D6C6B6 F5C4B3 F4F3F2 D6C6B6 F5C4D3 E3D3C3 C5C4C3

4 22 14

10

9

9

Â EkcCF ���e° � Ã��´����� � cM @cDCF FhFKJOF
BM BADEFMD @OBCL OF D@A OF@c LcEV@MD �

�CBmBMGFcC fFEOOFcCL SBcJLº O@ C@SEMFv Ð Áw R§ ÉÁ§ ÂÀ Â§ Éæ W¼ W§
WFDDF mB EL MBcL @VBML DBcDF O HEMmBCK@DEBM M QFSFLL@ECF ^ ^ ^ lE SF M HFLD gcF MBcL MF LBKKFLJOcL FM KFLcCF G HFhDC@ECF O@ ³ �´µ µ�¶�� ·���¸¹�^ TBcL SBMM@ELLBML DBct BcCL OF ³ �´µ µ�¶� ¸¾¶�XESE ¦ §]s GBMS MBcL L@VBML gcF O@ ³ �´µ µ�¶�� ·���¸¹ � SBKKFMSF @EMLE � ¦ § î �� î �� ^IcE K @EL ^ ^ ^çcFO FLD OF SBcJ LcEV@MD � R§ Bc W§ � RD S HFLD O@ K iFKF EMDFCCBk@DEBM J BcCO@ JCBmBMGFcC § ^ ^ ^

��� �µ �� �� éÓ����Ó·
?@ LBOcDEBM @c JCBAOdFKF gcE SBMLELDF d@ C@K FMFC O@ ³ �´µ µ�¶�� ·���¸¹�s C QFLcODF GFL GEVFCLFLSBMLD@D@DEBML GF O@ J@CDEF JC QFS QFGFMDF ��� ^§ ^v^
?@ GFCM EdFCF LBOcDEBM JCBJ BL QFF @JJ@C@ijD EMD QFCFLL@MDF ^ �O Lc� C@ED t cLDF G H QFD@A OEC cM OEFMFMDCF cM MÞcG J dFCF FD LFL � OL ^ RM m@ED s SF gc HEO MBcL K@MgcF DBct BcCL s S HFLD O@ LDCcSDcCFGF O H@CACF s SBKKF MBcL O H@V EBML CFK@Cgc QF @c G QFAcD GF O@ J@CDEF JC QFS QFGFMDF ^ �BcC SF m@ECF sMBcL @OOBML K @CgcFC Su@ScM GFL MÞcG gcF O H�� k QFM dFCF FD SFSE GF K@MEdFCF ¶�´�¶�^ TBcLJ BcCCBML cDEOELFC J@C FhFKJOF cM K@Cgc@kF d@ O H@EGF GF MBKACFL DBct BcCL SCBELL@MDL s º QFD@MDOF McK QFCB GF O@ C@SEMF ^ ¦ F JOcL s Su@gcF MÞcG k QFM QFC QF CFSFVC@ O HEGFMDE�S@DFcC GF LBM J dFCF ^ ß�

§½



µ´�� ���� �´��´ ¸� Ü� Ü�^ ¦ @ML OF D@A OF@c s MBcL LDB SèFCBML J BcC Su@gcF SBcJ s MBM LFc OFKFMD OFSBcJ OcEeK iFKF s ³ �´� �¶��´ µ� �¶³ Ü��¾ ¿� �¾� �  ��� �� �¾� �¶³ Ü��¾ � ���¾���µ^ �O LFC@ FMLcEDFDC dFL @EL QF s @JC dFL OF J@LL@kF GF O H�� s GF CFDCBcVFC O@ ³ �´µ µ�¶�� ·���¸¹�^¦ @ML OF D@A OF@c s MBcL cDEOELFCBML O@ MBD@DEBM LcEV@MDF !%8 %"9 ¼ J BcC G QFLEkMFC OF SBcJ W¼ sGBMD OF J dFCF @ OF McK QFCB vw s FD gcE OcEeK iFKF JBLLdFGF OF McK QFCB w¼ ^
lE O HBM FM CFVEFMD d@ O H@CACF GF O@ �kcCF �� �e° s FD gcF O HBM McK QFCBDF SBKKF G QFSCED J OcLu@cD DBcL OFL � OL @c mcC FD d@ KFLcCF gc HEOL LBMD k QFM QFC QFL XVBEC �kcCF � ��e± ]s OF D@A OF@c C QFLcOD@MD

7 3 -3 1 -7 -8 14 -10 22 16 9 14 -1 2 14 17 11 12 -5 00 9

Noeud MINMIN MIN

MAX

MAX MAX MAX MAX MAX MAX MAX MAX

racine

C4 D3 E6

C3 E3 C5

E6F5D3

C3 E3
C5 F6 F4 D6

1

1

17 1011

11

11

11

410
F4F3F2 D6C6B6 F5C4B3 F4F3F2 D6C6B6 F5C4D3 E3D3C3 C5C4C3

7 8 93 4 5 11 14 15 16 18 20 23 24 25 27 28 29

2 6 10 13 17 19 22 26

1 12

0

21

4

4 22 14

10

9

9
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�O M HFM FLD CEFM ^ �O @JJ@C@ijD A F@cSBcJ JOcL @V@MD@kFch GF J FCGCF cM J Fc GF DFKJL J BcCC QFScJ QFCFC OFL Ã��´�����s FD OFL cDEOELFC FMLcEDF s J OcD iBD gcF G HFKJOB�FC cMF VFCLEBM GF nopqrL@ML O@ DFSuMEgcF GFL Ã��´�����^ ?@ J FCDF GF DFKJL GcF d@ O@ SBOOFSDF GFL Ã��´�� ��� FLDO@CkFK FMD SBKJFML QFF J@C OFL k@EML GF DFKJL C QF@OEL QFL OBCL O HED QFC@DEBM LcEV@MDF GF O H�� ^

��� �µ �� G· �··�� � �% ���
WFJ FMG@MD s EO LcALELDF cM JCBAOdFK F EKJBCD@MD ^ WBKKF MBcL O H@VEBML m@ED CFK@CgcFC s O H��MF SBMLFCVF J@L O@ LDCcSDcCF GF O H@CACF s SF gcE FLD uFcCFch S@C O@ D@EOOF GF O H@CACF J FcD iFDCFDC dFL kC@MGF ^ f @EL S HFLD @cLLE SFO@ gcE CFMG@ED GE� SEOF O@ C QFScJ QFC@DEBM GFL Ã��´�����^ ¦c SBcJ sMBcL @VBML cDEOEL QF OFL JCB S QFG QFL G QFSCEDL J OcL u@cD X��� ^§ ^v FD ��� ^§ ^w ] FD d@ A EFM � CFk@CGFC s SFLDFSuMEgcFL CFSC QFFMD gcFOgcF J Fc O@ LDCcSDcCF GF O H@CACF s FD S HFLD G H@EOOFcCL A EFM SF gcF MBcLVBcOEBML ^
RM m@ED s J BcC iFDCF J OcL JC QFSEL s MBcL CFSC QFBML OFL J@CDEFL GF O H@CACF gcE CFJC QFLFMDFMD OFLKFEOOFcCFL Lc EDFL GF SBcJL ELLcFL GF Su@gcF MÞcG ^ TBcL J BcVBML @LLEK EOFC SF JCB SFLLcL @c

§±



DC@EDFK FMD LcEV@MD � MBcL SBKKFM \SBML J@C k@CGFC J BcC Su@gcF FMLFKAOF GF mFcEOOFL ELLcFLGc K iFKF J dFCF s O@ KFEOOFcCF GF SFL mFcEOOFL ^ �cEL s J@LL@MD d@ O@ JCBmBMGFcC EMm QFCEFcCF s MBcLk@CGBML J@CK E OFL AC@MSuFL G QFt d@ QFOcFL s O@ KFEOOFcCF J BcC Su@gcF FMLFKAOF GF AC@MSuFL ELLcFLGc K iFKF J dFCF ^ TBcL JCB S QFGBML GF SFDDF K@MEdFCF @EMLE GF LcEDF s J BcC @CCEVFC FM�M t cLgc Hd@O@ C@SEMF ^
TBcL @OOBML KBMDCFC SF JCB SFLLcL LcC cM FhFKJOF s DBct BcCL d@ J@CDEC Gc K iFKF @CACF XSFOcEGF O@ �kcCF �� �e± ]^ ?BCLgcF MBcL @VBML C@KFM QF LFL Ã��´�� ���s OF DC@EDFK FMD CFVFM@ED GBMS FMm@ED d@ m@ECF OFL BJ QFC@DEBML LcEV@MDFL �

¡ k@CGFC OFL K FEOOFcCFL mFcEOOFL X�kcCF � ��e vº ]
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ÂEkcCF ���e vº � Ã��´����� � OF JCB SFLLcL s vdFCF QFD@J F

¡ JcEL k@CGFC OFL KFEOOFcCL AC@MSuFL GF SFL mFcEOOFLeSE s J BcC O@ JCBmBMGFcC w X�kcCF ���e vv]
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Â EkcCF ���e vv � Ã��´����� � OF JCB SFLLcL s QFD@J F LcEV@MDF

¼º



¡ FD FM�M k@CGFC J@CK E OFL AC@MSuFL CFLD@MDFL s O@ KFEOOFcCF AC@MSuF X�kcCF ���e vw ]
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Â EkcCF � ��e vw � Ã��´�� ��� � OF JCB SFLLcL s GFCMEdFCF QFD@J F
RM G QF�MEDEVF s MBcL @VBML CFKBMD QF O@ LDCcSDcCF gcF O HBM JC QFLFMDF LcC O@ �kcCF ���e v§SEe@JC dFL ^
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Â EkcCF ���e v§ � Ã��´����� � OF JCB SFLLcL s LDCcSDcCF CFKBMD QFF
?F JCBA OdFKF @JJ@C@ijD @OBCL � MBcL k@CGBML FM m@ED FM K QFKBECF O@ LDCcSDcCF GF O H@CACF @cÝ �¸��¶� ¿� ·���¸¹�³ ��� JC dFL ^ RM FçFD s J BcC DBcL OFL � OL G HcM MÞcG s MBcL k@CGBML d@ Su@gcFmB EL OF KFEOOFcC ^
¦ F K@MEdFCF J OcL Fh@SDF s MBcL k@CGBML DBcDF O@ LDCcSDcCF GF O H@CACF @c Ý �¸��¶� ¿� ·���¸¹�ë³ ��� JCdFL s LE O H@CACF FLD FMDEdFCFK FMD J@CSBcCc XJ@C cM ³ ´�´³ �Ù J@C FhFKJOF ]^ lE DFO FLDOF S@L XDC@EDFKFMD J@C ³ ´�´³ �Ù ]s OF MBKACF GF mFcEOOFL G HcM @CACF GF JCBmBMGFcC H FLD ±IJcELgcF OF Ý �¸��¶� ¿� ·���¸¹ �³ ��� d@ no~r��� FLD GF ± ^ ¦BMS s OF MBKACF DBD@O GF MÞcGLFLD �

v X ±! X ±% X J J J X ±I K! X ±I W IL
MN#
±M W v ¤ ±I O !v ¤ ± W ±I O ! ¤ v°

?F MBKACF GF MÞcGL LDB Sè QFL @OBCL G@ML OF D@A OF@c FLD �
±I O ! ¤ v° P ± W ±I O ! ¤ v½w

¼ v



lE O HBM @JJOEgcF SFL mBCKcOFL d@ cMF JCBmBMGFcC GF vw s BM BADEFMD cM BCGCF GF kC@MGFcC GF§À K EOOE@CGL � � TBcL JBcVBML @cLLE s J BcC LFcOFKFMD GBMMFC cM BCGCF G HEG QFF s LEKJ OE�FC O@mBCKcOF JC QFS QFGFMDF � ±I O ! ¤ v° P ± Q
±I O ! ¤ v± P ± $ ±I O !±% W ±I K!

WF gcE J BcC MBDCF FhFKJOF GBMMF ±!! � � �O m@cD FM JOcL s Gc JBEMD GF VcF EMmBCK@DEgcF sKcODEJ OEFC SFDDF gc@MDED QF J@C O@ D@EOOF GFL GBMM QFFL � OF SBcJ X OF McK QFCB Gc J dFCF X OFMcK QFCB Gc SBcJ ^»BcDFmB EL s J BcC cM @CACF J@CSBcCc SBCCFSDFKFMD J@C cM �� s MBcL L@VBML gcF LFcOFKFMDw²³ mFc EOOFL LBMD J@CSBcCcFL s B dc ³ G QFLEkMF OF MBKACF GF mFcEOOFL DBD@O GF O H@CACF ^ ¦BMS s OFMBKACF GF MÞcGL LDB Sè QFL G@ML OF D@A OF@c LFC@ s LE O HBM MBDF R W w²³ s GF O HBCGCF GF �
R±I X

R±I K! X J J J X
R±% X

R± W R X v± X
v±% X J J J X

v±I K! X
v±I ]

LB ED �
R IL

MN !
v±M W R v± v ¤ !ASv ¤ !A

W R v ¤ !AS°SF gcE GBMMF �
W w² ±I v ¤ !AS° W w ±I T% ¤ !AS UL°TBcL J BcVBML m@ECF O H@JJCBh EK @DEBM LcEV@MDF XJBcC OFL kC@MGFL JCBmBMGFcCL] �

$ w ±I T%° W ±I T%¼
»Bct BcCL JBcC cMF JCBmBMGFcC GF vw s SFO@ GBMMF A�" SF gcE FLD GF O HBCGCF GF v§§ ººº MÞcGL ^à EFM L icC s OF k@EM J@C C@JJBCD @c ³ ´�´³ �Ù FLD QFMBCKF s JcELgcF MBcL @VBML cM m@SDFcC GF �

±I K!
AS UL"

W ¼ ±I K!±I T% W ¼ Y±I T%K!
�O M HFM CFLDF J@L KBEML gcF OF MBKACF GF MÞcGL LDB Sè QFL CFLDF kC@MG X AS UL" ] FD J FcD @DDFEMeGCF OF K EOOEBM J BcC cMF JCBmBMGFcC GF v¼ s JCBmBMGFcC gcE M HFLD @DDFEMDF gcF DC dFL C@CFKFMDEO FLD VC@E s SBKJDF DFMc Gc DFKJL EKJ@CDE J BcC t BcFC ^ »BcD SFD FLJ@SF K QFKBECF @SS@J@C QFJ FcD FMSBKACFC G@MkFCFcLFK FMD O@ K@SuEMF ^ �O V@ GBMS m@OOB EC � CFK QFGEFC ^

��� �µ �V Ñ����$�� ���Ó���·��
?@ CFSuFCSuF GFL V@CE@MDFL JCFMG AF@cSBcJ GF JO@SF � K@EL FM �M GF SBKJDF s @JCdFL DC@EDFeKFMD s OFL EMmBCK @DEBML J FCDEMFMDFL LF C QFLcKFMD @ch LFcOFL ± Ã��´�����s LE OF Ý �¸��¶� ¿�·���¸¹�³ ��� FLD GF ± SBKKF MBcL OF LcJJBLBML DBct BcCL ^ WFL ± Ã��´����� CFJC QFLFMDFMD@c JOcL ± YH MÞcGL ^ ¦BMS s O@ gc@LE DBD@OED QF GFL MÞcGL LDB Sè QFL MF LFCVFMD d@ CEFM @ ^ f @OkC QFDBcD s EOL BMD JBcCD@MD QFD QF EMGELJ FML@A OFL d@ O@ k QFM QFC@DEBM GF SFL Ã��´�����^

WX>IU8J;: ?*7 :@A?7 A8J9*7 Y w Z [ \S[ ]̂ � w Z S[ ]̂ _` K aT*U b � N� ;: I Y w Z (L[c � � ZN d

¼w



? HFhJOES@DEBM V EFMD Gc m@ED gc Hd@ Su@ScMF GFL JCBmBMGFcCL s MBcL LDB SèBML DBcL OFL KFEOOFcCLSBcJL ^ WFcheSE MBcL J FCKFDDCBML s d@ O@ JCBmBMGFcC EMm QFCEFcCF s GF J BcCLcEVCF OF DC@S QF GFSFL V@CE@MDFL ^ f @EL LFc OL gcFOgcFLecML G HFMDCF Fch LF C QFV QFOFCBMD m@EL@MD J@CDEF G HcMF GFLV@CE@MDFL ^ »BcL OFL @cDCFL MÞcGL gcF MBcL @cCBML LDB Sè QFL d@ SFDDF JCBmBMGFcC LFCBMD EMcDEOFL ^f @EL A EFM L icC s MBcL MF OF L@cCBML gcF OBCLgcF MBcL @cCBML DC@ED QF O@ JCBmBMGFcC EMm QFCEFcCF ^TBcL LBKKFL GBMS FM KFLcCF s cMF mB EL O@ JCBmBMGFcC EMm QFCEFcCF DC@ED QFF s GF G QFDFCK EMFC OFLMÞcGL EMcDEOFL s FD GF OFL Fç@SFC Gc D@A OF@c � S HFLD SF gcF MBcL MBcL JCBJ BLBML GF m@ECF ^
² FVFMBML LcC MBDCF FhFKJOF GF O@ �kcCF ���e± J BcC QFD@�FC MBL GECFL ^ TBcL SBMLD@DBML FMFçFD gcF G@ML OF D@A OF@c C QFLcOD@D s gcF O HBM C@JJ FOOF SEeGFLLBcL s J OcLEFcCL MÞcGL MF LFCVFMDd@ CEFM ^

� CBmBMGFcC fFEOOFcCL SBcJL
º 8 #:� ��£���
v #8 !9 ¼ #8 !%; § #8 %!< ¥
w !8 }< § !%8 !'9 § %!8 %}= ¼
§ %8 "= À }8>= § !#8 !!? ¥ !'8 !t9 ¼ !@8 !>= w !A8 %#? ¥ %%8 %"9 ¼ %}8 %@9 §

WF LBMD s J BcC O@ OEkMF SBMSFCM@MD O@ JCBmBMGFcC § s OFL MÞcGL � %8 "= À s !#8 !!? ¥ s !@8 !>= w s !A8 %#? ¥
FD %%8 %"9 ¼ ^TBcL @OOBML KBMDCFC K @EMDFM@MD SBKKFMD BM FM @CCEVF d@ LDB SèFC GFL MÞcGL @JJ@CFKeKFMD EMcDEOFL ^ ?BCLgcF O HBM SBKKFMSF OF DC@EDFK FMD J@C �� s SFCD@EMFL mFcEOOFL LBMD GBMSLDB Sè QFFL G@ML OF D@A OF@c S@C FOOFL CFJC QFLFMDFMD J BDFMDEFOOFK FMD GFL �ML GF L QFgcFMSF GF Ã��´ë����� XVBEC � � �e v¼ ]^ lcC OF LSu QFK@ GF O@ �kcCF � ��e v¼ s MBcL @VBML GBMS § mFcEOOFL gcE V EFMMFMD

7 3 -3 1 -7 -8 14 -10 22 16 9 14 -1 2 14 17 11 12 -5 00 9

Noeud MINMIN MIN

MAX

MAX MAX MAX MAX MAX MAX MAX MAX

racine

C4 D3 E6

C3 E3 C5

E6F5D3

C3 E3
C5 F6 F4 D6

1

11 410
F4F3F2 D6C6B6 F5C4B3 F4F3F2 D6C6B6 F5C4D3 E3D3C3 C5C4C3

7 8 93 4 5 11

2 6 10

0

4

49

9

Â EkcCF ���e v¼ � Ã��´����� � FLJ@SF K QFKBECF s G QFAcD Gc DC@EDFKFMD FM JCBmBMGFcC §
G HiFDCF QFOcFL � OFL MÞcGL McK QFCB ¼ s ° FD vv^ ?F DC@EDFK FMD J@C �� V@ LF J BcCLcEVCF s FDCFKBMDFC d@ O@ JCBmBMGFcC w s B dc OF MÞcG McK QFCB ¥ V@ iFDCF QFOc XVBEC �kcCF ���e vÀ ]^ RD S HFLDO d@ gcF MBcL J BcVBML EMDFCVFMEC � W@C OF m@ED G H@VBEC QFOc OF MÞcG McK QFCB ¥ LEkME�F gcF O@L QFgcFMSF XMÞcG TB ¥] î XMÞcG TB °] @ cMF Su@MSF GF m@ECF J@CDEF G HcMF V@CE@MDF � K@ELLcCDBcD s SFO@ SBMG@KMF G QF�MEDEVFK FMD OFL MÞcGL ¼ FD vv � EOL MBcL LFCBMD G H@cScMF cDEOED QF FDMF mFCBMD J@CDEF G H@cScMF Ã��´����^ ² EFM MF LFCD GBMS GF OFL k@CGFC G@ML OF D@A OF@c ^ �OL SBCe
CFLJ BMGFMD G H@EOOFcCL s A EFM QFV EGFKKFMD s @ch MÞcGL %8 "= À FD !#8 !!? ¥ gcF MBcL @VEBML CFK@Cgc QFSBKKF QFD@MD JC QFLFMDL G@ML OF D@A OF@c s K @EL J BcCD@MD mBCD EMEMD QFCFLL@MDL �

¼§
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Â EkcCF � ��e vÀ � Ã��´����� � FLJ@SF K QFKBECF s J BcCLc EDF Gc DC@EDFKFMD FM JCBmBMGFcC w
¦ HcMF K@MEdFCF J OcL k QFM QFC@OF s Su@gcF mB EL gc Hd@ cMF JCBmBMGFcC MBcL QFOELBML cM MÞcG sMBcL JBcVBML CFDECFC Gc D@A OF@c GFL MÞcGL GF O@ JCBmBMGFcC LcJ QFCEFcCF gcE K@EMDFM@MD MFLFCVFMD d@ CEFM ^ TBcL @VBML GBMS cM KB�FM GF MFDDB�FC OF D@A OF@c ^

��� �µ �e ��� ����� �� �� � ��Ò� � ���Ó���
TBcL LBKKFL GBMS FM KFLcCF GF OEA QFCFC GF O@ J O@SF K QFKBECF s kC i@SF d@ O@ CFK@CgcF mBCKcO QFF SEGFLLcL FM ��� ^§ ^¥ ^ lE O HBM LF C@JJFOOF GF O@ JCBJ BCDEBM GFL MÞcGL cDEOFL @JC dFL DC@EDFKFMD s J@CC@JJBCD @c MBKACF GF MÞcGL gcF MBcL LDB SèBML s MBcL VB�BML gc HcM MFDDB�@kF Gc D@A OF@cOEA dFCF gc@LEK FMD DBcDF O@ J O@SF B SScJ QFF J@C SFOcEeSE ^ ¦Fch JBOEDEgcFL BMD QFD QF FMVEL@k QFFL J BcCFçFSDcFC SF MFDDB�@kF ^
à z���«z� z� ������|
lcEDFL @ch @M@O�LFL m@EDFL JC QFS QFGFKKFMD s BM J FcD J FMLFC MFDDB�FC OF D@A OF@c Su@gcF mB EL gcFSFO@ FLD J BLLEA OF s S HFLD d@ GECF Su@gcF mB EL gc HcM MÞcG FLD QFOc FD LDB Sè QF G@ML OF D@A OF@c XL@cmLE S HFLD cMF mFcEOOF ]^ TBcL MFDDB�BML @OBCL OFL GBMM QFFL Gc D@A OF@c SBMSFCM@MD O@ JCBmBMGFcCLcJ QFCEFcCF ^ ¦ @ML cM JCFK EFC DFKJL s MBcL @VBML GBMS EKJO@MD QF FD DFLD QF SFDDF LBOcDEBM ^ ^ ^U DBcD EMLD@MD Gc DC@EDFKFMD GF O H@CACF GF CFSuFCSuF J@C �� s O HFLJ@SF K QFKBECF B SScJ QFQFD@ED @OBCL CEG EScOF s FD LF C QFLcK@ED @ch LFcOFL EMmBCK @DEBML M QFSFLL@ECFL d@ O@ k QFM QFC@DEBM GFLÃ��´�����^ f @EL Gc SBcJ s nopqr J@LL@ED cMF K@t FcCF J@CDEF GF LBM DFKJL d@ MFDDB�FC OFD@A OF@c @c SBcCL Gc DC@EDFKFMD J@C �� ^ �@C VBEF GF SBML QFgcFMSF s nopqr J FCG@ED QFMBCK QFeKFMD GF DFKJL J BcC SF MFDDB�@kF s FD EO MF GFVFM@ED J OcL @V@MD@kFch G HcDEOELFC OFL Ã��´�����^nopqr JFCG@ED DCBJ GF DFKJL d@ OEA QFCFC GF O@ K QFKBECF s J BcC gcF O HcDEOEL@DEBM GFL Ã��´�����d@ O HED QFC@DEBM LcEV@MDF OcE LB ED A QFM QF�gcF ^ ?F C@JJBCD DFKJL k@kM QF kC i@SF @ch Ã��´����� ÄDFKJLJ FCGc JBcC O@ CFSuFCSuF GFL Ã��´����� OcE QFD@ED G QFm@VBC@A OF ^
à z���«z� {� � yz�z{{©��z
»BcD G H@A BCG s EO m@cD CFK @CgcFC gcF OF D@A OF@c s FD DBcDFL OFL @cDCFL GBMM QFFL cDEOFL @cmBMSDEBMMFK FMD GF nopqr LDB Sè QFFL FM K QFKBECF s MF k QFM QFC@EFMD gcF DCdFL C@CFKFMD GFL C@OFMeDELLFKFMDL GcL @c äLf@JJ EMkå ^RM m@ED s EO Lc� D GF MFDDB�FC OF D@A OF@c LFcOFKFMD OBCLgcF O@ J O@SF B SScJ QFF FM K QFKBECF J@CSF GFCMEFC @DDFEMD cMF SFCD@EMF OEK EDF SCEDEgcF ^ WFDDF OEK EDF FLD cM J@C@K dFDCF Gc JCBkC@KKFnopqr s FD J FcD GBMS iFDCF �h QFF d@ DBcDF V@OFcC G QFLEC QFF ^ WF m@EL@MD s nopqr MF J FCG SFDDFmB EL J OcL GF DFKJL d@ S@cLF Gc MFDDB�@kF � S@C SBKKF MBcL O H@VBML CFK@Cgc QF s SF MFDDB�@kFM HFLD gcF C@CFKFMD M QFSFLL@ECF ^ ?BCLgc HEO EMDFCVEFMD gc@MG K iFKF s EO B SS@LEBMMF AEFM L icC cM

¼¼



LcCJ OcL GF DFKJL s K@EL SF M HFLD GBMS J@L LBcVFMD FD J@L L�LD QFK@DEgcFKFMD SBKKF S H QFD@EDOF S@L @VFS O HBJDEBM ����¾æ�[ � �� ¸¾��´�¶^
ö ö ö ÷ö º� þ½þ�ü� ½ü� ,ÁÄ-ÁÅÂÃÆ
��� �ù �� �Ó·Ò��Ó··���·� �� � ógh � óijklm
nopqr GELJ BLF G HcM D@A OF@c CFJC QFLFMD@MD OF J O@DF@c GF t Fc FD G HcMF OELDF GF SBcJL CFSFML@MDOFL ¥º S@LFL Gc JO@DF@c GF t Fc XDBcDFL OFL S@LFL KBEML OFL ¼ JCFK EdFCFL S@LFL Gc SFMDCF ]^ WFLGFch V@CE@A OFL LBMD kOBA@OFL d@ DBcD OF JCBkC@KKF s J BcC GFL C@ELBML G HBJDEK EL@DEBM ^?BCLgcF O HBM @JJFOOF O@ JCB S QFGcCF �� s nopqr J@CSBcCD SFDDF OELDF GFL SBcJL ^ �BcCSu@ScMF GFL S@LFL s EO V QFCE�F DBcD G H@A BCG LE FOOF M HFLD J@L B SScJ QFF FD L HEO J FcD t BcFC cM JEBMLcC SFDDF S@LF XSBMmBCK QFKFMD d@ O@ SBcOFcC GF SFOcE gcE GBED t BcFC ]s LEMBM EO J@LLF d@ O H QFO QFKFMDLcEV@MD GF O@ OELDF ^ nopqr t BcF OF SBcJ FD J O@SF GBMS LcC O@ S@LF SBCCFLJBMG@MDF cM JEBM FDCFDBcCMF DBcL OFL @cDCFL J EBML gcE GBEVFMD O HiFDCF ^ RMLcEDF s EO J BcCLcED OF DC@EDFKFMD J@C @JJ FOC QFScCLEm d@ O@ JCB S QFGcCF �� ^ ?BCLgcF OF DC@EDFKFMD @LLB SE QF d@ SF SBcJ FLD DFCK EM QF s nopqr@MMcOF OF SBcJ � EO FM OdFVF OF J EBM GF O@ S@LF FD CFKFD OFL J EBML gcE @V@EFMD QFD QF CFDBcCM QFLG@ML OFcC J BLEDEBM EMEDE@OF ^ WFSE FLD M QFSFLL@ECF s S@C OF J O@DF@c GF t Fc FLD cMF V@CE@A OF kOBA@OF@c JCBkC@KKF � DBcDF KBGE�S@DEBM FLD kOBA@OF @c JCBkC@KKF ^ �O M H� @ J@L GF CFSBJ EFGc JO@DF@c GF t Fc Su@gcF mB EL gcF O HBM C@JJ FOOF O H�� ^ UJCdFL @VBEC @MMcO QF OF SBcJ s nopqrSBMDEMcF d@ QFDcGEFC OFL @cDCFL S@LFL CFLD@MDFL GF O@ OELDF GFL SBcJL ^W HFLD @EMLE gcF nopqr JCB SdFGF J BcC FçFSDcFC LBM DC@EDFKFMD ^ �O k QFM dFCF GBMS OFL SBcJLG@ML O HBCGCF G@ML OFgcFO EOL LBMD LDB Sè QFL G@ML O@ OELDF GFL SBcJL ^
��� �ù �� Ñ�% Ó�� ��é BÛÙÖÛÜ �Õ�
?@ OELDF GFL SBcJL GBMD MBcL VFMBML GF J@COFC SEeGFLLcL XSm ^ � � � ^¼ ^v]s FLD G QFt d@ DCE QFF LcEV@MDcM SFCD@EM BCGCF ^ �O � @ KB�FM GF mBCSFC nopqr d@ FhJOBCFC FM JCFK EFC OEFc O@ Ã��´����� �´� ¸´� �µ� JcEL FMLc EDF OFL @cDCFL Ã��´�� ���s t cLDF FM DBcSu@MD d@ SFDDF OELDF ^ RM FçFD s LE O@OELDF SBKKFMSF J@C FhFKJOF J@C OFL S@LFL LcEV@MDFL � W¼ R§ ÂÀ N¥ ^ ^ ^ WFO@ LEkM E�F gc Hd@O H@JJ FO GF O H�� s nopqr V@ FLL@�FC FM JCFK EFC JBcC O@ JCBmBMGFcC vs OF SBcJ W¼ ^ lE SF SBcJFLD V@OEGF s nopqr V@ C@JJ FOFC O@ JCB S QFGcCF �� d@ O@ JCBmBMGFcC w � d@ SF LD@GF s O@ JCFK EdFCFS@LF GF O@ OELDF FLD B SScJ QFF s GBMS nopqr V@ t BcFC OF GFch EdFKF SBcJ LE SFOcEeSE FLD V@OEGF sS HFLD d@ GECF R§ ^ U O@ JCBmBMGFcC § s MBcL t BcFCBML @OBCL Â À XDBct BcCL LE SF SBcJ FLD V@OEGF ]^�BcC cMF OELDF LF JC QFLFMD@MD LBcL O@ mBCKF � r S@LF vs S@LFw s S@LF§ s S@LF¼ s S@LFÀ s ^ ^ ^ s snopqr V@ FLL@�FC FM JCFK EFC O@ L QFgcFMSF S@LF vî S@LFwî S@LF§ s LE J@C FhFKJOF nopqrDC@V@EOOF @VFS cMF JCBmBMGFcC GF § ^ U EMLE GBMS s MBcL LBKKFL FM KFLcCF G H@K FMFC nopqrd@ EMLJ FSDFC FM JCFK EFC OFL AC@MSuFL gcF MBcL VBcOBML ^ Wu@gcF mBEL gcF O@ JCB S QFGcCF ��@M@O�LF cM SBcJ t Bc@AOF  � µ� � �¾Ý ¾�¿�¶� �s SFO@ LEkME�F gcF MBcL @OOBML QFDcGEFC DBcDF O@GFLSFMG@MSF GF O H@CACF ELLcF G HcM GFL JCFK EFCL SBcJL t Bc@A OFL GF nopqr s G HcMF GF LFLC QFJ BMLFL JBLLEA OFL d@ O H@GVFCL@ECF ^ f @EL s J BcC Su@ScM GF SFL SBcJLeC QFJ BMLF s MBcL J BLL QFGBMLcMF Ã��´�� �� gc HEO SBMV EFMD G HFhJ OBCFC FM JCFK EFC ^¦BMS s @c JCFK EFC @JJ FO GF O@ JCB S QFGcCF ��  � µ� � �¾Ý ¾�¿�¶� �s MBcL DCEFCBML O@ OELDF GFLS@LFL GF LBCDF d@ JC QFLFMDFC FM G QFAcD GF SFDDF OELDF s O@ Ã��´�� �� � �´�¸´� �µ� ^ ?BCLgc Hnopqr@cC@ �ME OF DC@EDFK FMD @LLB SE QF @c ³ �´µ µ�¶� ¸¾¶� s FD @V@MD gc HEO MF J@LLF @c SBcJ LcEV@MD d@O@ JCBmBMGFcC vs MBcL DCEFCBML d@ MBcVF@c O@ OELDF @�M GF OcE JC QFLFMDFC O@ � ��³ ´  ��� Ã��´����^RD @EMLE GF Lc EDF t cLgc Hd@ QFJcELFKFMD GF DBcDFL OFL V@CE@MDFL J BLLEA OFL ^lE O HBM FM CFV EFMD d@ O HFhFKJOF GF O@ �kcCF ���e± s MBcL @V EBML BADFMc OFL V@CE@MDFL LcEV@MDFL �
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¡ V@CE@MDF JCEMSEJ@OF � ¦ §îW§îW¼ �
¡ JCFK EdFCF V@CE@MDF � W¼îR§îÂ§ �
¡ GFchEdFK F V@CE@MDF � R ¥îÂ¼îW§ ^lE MBcL SBMLEG QFCBML K @EMDFM@MD O HED QFC@DEBM LcEV@MDF GF O H�� ^ ? H@CACF gcE QFD@ED GF JCBmBMGFcC§ V@ iFDCF K@EMDFM@MD FhJOBC QF d@ O@ JCBmBMGFcC ¼ ^ �O GFV EFMD @OBCL SBKKF OF KBMDCF O@ �kcCF���e v¥ LcC O@gcFOOF MF �kcCFC J@L DBcL OFL MÞcGL GF O@ JCBmBMGFcC ¼ ^ lcJJBLBML gcF O@ OELDF
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ÂEkcCF ���e v¥ � Ã��´����� � cDEOEL@DEBM s O H@CACF FM JCBmBMGFcC ¼
GFL S@LFL LBED EM EDE@OFKFMD SBKKF LcED �

r U vs Uw s U§ s U¼ s U À s U ¥ s U ½ s U° s à vs àw s ^ ^ ^ s ^
nopqr s KcME GF SFDDF OELDF s SBKKFMSFC@ J@C QFDcGEFC OF SBcJ W¼ s OF JCFK EFC G@ML O HBCGCF @OeJu@McK QFCEgcF d@ iFDCF V@OEGF ^ RM JCB S QFG@MD @EMLE s O@ JCFK EdFCF AC@MSuF gcF nopqr V@ BALFCVFCLFC@ � W¼îW§î¦§îJCFK EFC � OL GF ¦ § J@C BCGCF @OJu@McK QFCEgcF ^ �cEL EO SBMDEMcFC@ @EMLEFD J@CSBcCC@ DBcDF O@ J@CDEF GF O H@CACF @LLB SE QFF @c JCFK EFC SBcJ W¼ ^ �cEL s nopqr J@LLFC@ @cSBcJ ¦ § s gcE FLD OF ³ �´µ µ�¶� ¸¾¶� DCBcV QF d@ O HED QFC@DEBM JC QFS QFGFMDF s JcELgcF ¦ § FLD J O@S QF @V@MDR¥ G@ML O@ OELDF GFL S@LFL ^ ?@ AC@MSuF ELLcF GF ¦ § gc HEO QFDcGEFC@ MF LFC@ J@L O@ ³ �´µ µ�¶��·���¸¹� K@EL J OcD iBD � ¦ §îW§îà§î JCFK EFC � OL GF à§ J@C BCGCF @OJu@McK QFCEgcF ^lE O HBM DCEF O@ OELDF GFL SBcJL s OF DC@EDFKFMD Su@MkF FD GFV EFMD J OcL J FCmBCK @MD ^ U O H@JJ FOGF O H�� s BM DCEF O@ OELDF LcEV@MD O@ Ã��´���� � �´� ¸´� �µ� FD FOOF GFV EFMD �
r Ð Á s ÉÁ s Éæ s U vs U w s ^ ^ ^ s U ° s à vs ^ ^ ^ s à° s W vs Éã s É  s ^ ^ ^ s W° s ¦ vs Ðã s Ðæ s ^ ^ ^ s { ° s ^
nopqr V@ GBMS FhJOBCFC FM JCFK EFC O@ Ã��´���� � �´� ¸´� �µ� LcEV EF G HcM GFL � OL GF W¼ s OFJCFK EFC i@ iFDCF CFMSBMDC QF G@ML O@ OELDF ^ nopqr JBcCLc EVC@ LBM DC@EDFKFMD FD cMF mB EL O@J@CDEF GF O H@CACF ELLcF GF ¦ § DC@ED QFF s @V@MD GF J BcCLcEVCF s MBcL DCEFCBML d@ MBcVF@c O@ OELDFJ BcC gc HEO FhJ OBCF O@ � ��³ ´  ��� Ã��´����^ ?@ OELDF @cC@ @OBCL O H@LJ FSD LcEV@MD �
rÉæ s ìÁ s ÐÁ s U vs Uw s ^ ^ ^ s U ° s à vs ^ ^ ^ s à ° s W vs Ww s ÉÁ s É  s ^ ^ ^ s W° s ¦ vs ^ ^ ^ s ¦ ° s R vs ìã s
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R D @EMLE GF Lc EDF ^ ^ ^
��� �ù �µ # � ��Ò����Ó·é � ó����Ó� ��é BÛÙÖÛÜ �Õ�
�O m@cD m@ECF @DDFMDEBM d@ GFch JBEMDL @V@MD GF G QFSEGFC GF DCEFC O@ OELDF GFL S@LFL @�M G HcDEOELFCOFL Ã��´�� ���^
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~ �z} �z� ¬����
?BCLgcF O HBM C QF@OELF O@ � ��³ ´  ��� ED QFC@DEBM GF O H�� s S HFLD d@ GECF OBCLgcF O HBM DC@EDF O H@CACF J BcCO@ � ��³ ´  ��� mB EL s d@ O@ J OcL J FDEDF JCBmBMGFcC s MBcL MF GELJ BLBML J@L GF Ã��´����� JcELgc HEOM H� @ J@L Fc G HED QFC@DEBM JC QFS QFGFMDF ^ W HFLD SFDDF ED QFC@DEBM gcF MBcL LBKKFL FM DC@EM GF m@ECFgcE V@ k QFM QFCFC OFL JCFK EdFCFL Ã��´����� gcE LFCBMD cDEOEL QFFL OBCL GF O HED QFC@DEBM LcEV@MDF ^
¦ @ML SF S@L s MBcL cDEOELBML O@ OELDF GFL S@LFL DFOOF gc HFOOF FLD EM EDE@OFKFMD s L@ML O@ DCEFC ^

Ð z|í �ez}z ¬����
TBcL C@JJ FOBML gcF MBDCF �� XFM m@ED � ����� ] mBMSDEBMMF d@ O H@EGF GF Ý �� ������ ��� ´������GBMD MBcL @VEBML J@CO QF FM � ^w ^wÄ ÂFM iFDCFL @LJ EC@MDFL ^ ¦ F SF m@ED s O H�� FLD LcLSFJDEA OF s @cSBcCL G HcMF ED QFC@DEBM d@ cMF SFCD@EMF JCBmBMGFcC s GF L H@CCiFDFC FD GF LF C@JJ FOFC d@ O@ K iFKFJCBmBMGFcC XK@EL @VFS cMF mFM iFDCF GEç QFCFMDF ]^WFSE @ cMF EMSEGFMSF LcC O@ k QFM QFC@DEBM GFL Ã��´�����^ lE cM G QFJ@LLFKFMD GF mFM iFDCFLF JCBGcED s SFO@ EMDFCCBKJD O H�� FM SBcCL GF mBMSDEBMMFKFMD s K @EL LcCDBcD FM SF gcE MBcLSBMSFCMF s SFO@ EMDFCCBKJD O@ k QFM QFC@DEBM GFL Ã��´�� ���^ �O MF m@cGC@ED J@L gc H@c SBcCL GFO HED QFC@DEBM Lc EV@MDF XgcE J BcCD@MD M HFLD @cDCF gcF O@ K iFKF ED QFC@DEBM K@EL @VFS GFL GBMM QFFLGEç QFCFMDFL J BcC O H�� ] MBcL FLL@�EBML G HcDEOELFC OFL V@CE@MDFL GF O HED QFC@DEBM JC QFS QFGFMDF JcELgcFSFOOFeSE @ QFD QF EMDFCCBKJcF � OFL V@CE@MDFL MF LFC@EFMD J@L SBKJOdFDFL s FD MF SBMSFCMFC@EFMD J@LSFDDF ED QFC@DEBMeSE GF DBcDF m@ \SBM ^ R OOFL LFC@EFMD GFLDEM QFFL FM m@ED d@ O HED QFC@DEBM GF JCBmBMGFcCLcEV@MDF LE SFDDF GFCMEdFCF @ OEFc ^�BcC CFK QFGEFC d@ SF JCBA OdFKF s MBcL BJ QFCBML SBKKF LcED ^ ?BCLgc HcMF ED QFC@DEBM d@ cMFJCBmBMGFcC H VEFMD GF LF DFCK EMFC s OF D@A OF@c cDEOEL QF J BcC O@ C QFScJ QFC@DEBM GFL Ã��´�����V EFMD G HiFDCF CFKJOE ^ UGKFDDBML gcF nopqr GELJ BLF GF Lc� L@KKFMD GF DFKJL J BcC O@MSFCO HED QFC@DEBM LcEV@MDF d@ O@ JCBmBMGFcC H X v^ UV@MD G HFçFSDcFC d@ JCBJCFKFMD J@COFC SFDDFED QFC@DEBM d@ O@ JCBmBMGFcC H X vs MBcL k QFM QFCBML s d@ O H@EGF Gc D@A OF@c JC QFS QFGFMD s OFL V@CE@MDFL´ SBCCFLJ BMG@MDFL FD O@ MBcVFOOF ED QFC@DEBM XH X v] LF J BcCLcED FM cDEOEL@MD SFL Ã��´����� ´ ^lcJJBLBML K@EMDFM@MD gcF LcCVEFMMF cM ¿ Ü������³ ���^ TBDCF ED QFC@DEBM d@ O@ JCBmBMGFcC H X vLF DFCK EMF GBMS FM J OFEM K EOEFc GF LBM DC@EDFKFMD FD O@ D@A OF@c gcE LDB SèF OFL MÞcGL J BcCOFL Ã��´����� FLD GBMS EMSBKJOFD ^ TBcL FçFSDcBML SBKKF EO LF GBED cMF MBcVFOOF ED QFC@DEBM d@O@ JCBmBMGFcC H X v^ f @EL @V@MD gc HFOOF MF SBKKFMSF s MBcL GFVCEBML J@LLFC d@ O@ k QFM QFC@DEBMGFL MBcVFOOFL Ã��´�����^ lE MBcL m@ELBML SFO@ s OFL Ã��´����� ´ X v BADFMcFL LFC@EFMD m@cLLFLFD FCCBM QFFL Xd@ S@cLF GF O HEKJ FCmFSDEBM Gc D@A OF@c ]s FD gcE J OcL FLD s SFL V@CE@MDFL MF LBMD J@LGFLDEM QFFL d@ SFDDF ED QFC@DEBM K @EL d@ O@ JCB Su@EMF ED QFC@DEBM GF JCBmBMGFcC H X w ^�BcC QFV EDFC SFL FMMcEL s MBcL G QFDFSDBML LE EO � @ Fc cM ¿ Ü������³ ��� FM SBKJ@C@MD DBcDLEKJOFKFMD O@ JCBmBMGFcC @SDcFOOF GF O HED QFC@DEBM s @VFS O@ JCBmBMGFcC GF O HED QFC@DEBM JC QFS QFGFMDF ^lE FOOFL LBMD DBcDFL GFch EGFMDEgcFL s S HFLD gc HEO � @ Fc ¿ Ü������³ ��� FD MBcL MF k QFM QFCBML J@LGF MBcVFOOFL Ã��´�����s MBcL cDEOELBML @OBCL DBcD LEKJOFKFMD s OFL @MSEFMMFL V@CE@MDFL ´ ^?F G QFCBcOFKFMD Gc JCBkC@KKF LF J BcCLcEVC@ @EMLE L@ML @SSCB S ^ ? HED QFC@DEBM GF JCBmBMGFcCH X v LF DFCK EM@MD L@ML JCBA OdFKF s BM FçFSDcF @OBCL O HED QFC@DEBM GF JCBmBMGFcC H X w L@ML BcAOEFCGF k QFM QFCFC OFL MBcVFOOFL Ã��´�� ��� ´ X v kC i@SF @c D@A OF@c gcE SFDDF mB EL FLD A EFM mBCK QF FDA EFM SBKJOFD ^
ö ö ö ÷� n���oü¾ ü�� �ü ½ É����ü �ü� ý�¼ú�
WBKKF MBcL O H@VBML Vc @c Su@JEDCF �� ^§ ^§ s EO FLD JC QFm QFC@A OF GF Su@MkFC O HBCGCF GFL SBcJL ^TBcL @VBML Vc @cLLE G@ML O@ J@CDEF JC QFS QFGFMDF ��� ^¼ ^w SBKKFMD LF m@EL@ED Fh@SDFKFMD OF
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SuBEh GFL SBcJL d@ DC@EDFC FM JCFK EFC ^ RM m@ED s OF JCBkC@KKF LF A@LF LcC cMF OELDF GF S@LFL ^ �ODC@EDF GBMS OFL SBcJL t Bc@AOFL G@ML O HBCGCF GF SFDDF OELDF ^ f @EL MBcL @VBML Vc @cLLE gcF MBcLCFDCEEBML MBcLeK iFKFL SFDDF OELDF @�M GF J BLEDEBMMFC FM DiFDF GF OELDF OFL Ã��´�����^ R LDeEO GBMSFMSBCF EMD QFCFLL@MD GF VBcOBEC EKJBLFC d@ SFDDF OELDF cM BCGCF J@CDEScOEFC s LE GF DBcDF m@ \SBM FOOFGBED iFDCF CFDCE QFF J BcC OFL Ã��´����� �TBcL C QFJ BMGBML J@C O H@� CK@DEVF d@ S@cLF GF GFch C@ELBML JCEMSEJ@OFL ^
~ �z} �ez�z �©�{�� ?BCL GF O HFh QFScDEBM GF O@ � ��³ ´  ��� ED QFC@DEBM GF O H�� s MBcL MF G ELJ BLBMLJ@L GF Ã��´�����^ ¦BMS s O@ OELDF GFL S@LFL MF LFC@ J@L CFDCE QFF � EO FLD GBMS JC QFm QFC@A OF G H@VBECcMF OELDF @VFS cM BCGCF J FCDEMFMD s J OcD iBD gc HcM BCGCF gcFOSBMgcF ^
Ð z|í �ez}z �©�{�� lE O HED QFC@DEBM GF O H�� SBcC@MDF cDEOELF OFL Ã��´�� ���s FOOF @ GBMS DCE QF O@OELDF @�M GF J BLEDEBMMFC FM DiFDF GF OELDF O@ L QFgcFMSF GF SBcJL GF O@ Ã��´���� SBCCFLJ BMG@MDF ^lE O HBM CFV EFMD FMSBCF LcC OF K iFKF FhFKJOF s SFOcE GF O@ �kcCF ���e± ^ TBcL @V EBML DCBcV QFSBKKF V@CE@MDF JCEMSEJ@OF ¦ §îW§îW¼ ^ IALFCVBML O HED QFC@DEBM Lc EV@MDF s LcC O H@CACF GFJCBmBMGFcC ¼ KBMDC QF LcC O@ �kcCF � ��e v¥ ^ Uc G QFAcD Gc DC@EDFKFMD s MBcL @VBML GBMS DCE QFO@ OELDF GFL S@LFL GF O@ LBCDF � r Ð Á s ÉÁ s Éæ s ^ ^ ^ s ^ ?@ Ã��´�� �� � �´�¸´� �µ� FLD FM DiFDF ^TBcL mBC \SBML GBMS EMG ECFSDFKFMD OFL § JCFK EFCL MÞcGL GF O@ AC@MSuF gcE V@ iFDCF QFDcGE QFFFM JCFK EFC ^ f @EL MBcL LBKKFL FM JCBmBMGFcC ¼ � �O m@cD GBMS FMSBCF SuBELEC cM MÞcGJ@CK E OFL � OL Gc MÞcG W¼ � ¦ §îW§îÉæî X�]^ lE MBcL O@ELLBML OFL SuBLFL DFOOFL gc HFOOFLLBMD s nopqr SuBELEC@ J@CK E OFL � OL GF W¼ OF JCFK EFC LF JC QFLFMD@MD G@ML O@ OELDF GFL S@LFL ^UcD@MD m@ECF LF J FcD s EO V@cGC@ED K EFch gcF s J@CK E OFL � OL s SF LBED SFOc E gcE @ O@ J OcL kC@MGFJCBA@AEOED QF d@ EMGcECF GFL JBLEDEBML GF mBCDF V@OFcC s SBKKF MBcL O H@V EBML Vc FM �� ^§ ^§ ^ TBcLVB�BML gc HEO CFLDF DBct BcCL EMD QFCFLL@MD GF DCEFC O@ OELDF ^ f @EL O@ CFK@CgcF FLD G H@cD@MD J OcLV@O@A OF OBCLgcF nopqr FLD LBCDE GF O@ ³ �´µ µ�¶�� ·���¸¹�^ f iFKF L HEO FhJ OBCF FM JCFK EFC O@³ �´µ µ�¶�� ·���¸¹� FD LE SFO@ FMkFMGCF GFL SBcJcCFL s nopqr GBED gc@MG K iFKF VELEDFC DBcDFLOFL @cDCFL AC@MSuFL MBM SBcJ QFFL ELLcFL Gc SBcJ W¼ ^ RD O d@ s MBcL MF mBC \SBML J OcL @cScM SBcJ ^lE O@ OELDF GFL S@LFL FLD DCE QFF GF K@MEdFCF J FCDEMFMDF s nopqr VELEDFC@ @OBCL FM JCFK EFC OFLKFEOOFcCL MÞcGL ^
TBcL DCEBML GBMS J@C G QFm@cD O@ OELDF G@ML O HBCGCF LcEV@MD gcF MBcL @VEBML QFMBMS QF FM�� ^§ ^§ �
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WBKKF MBcL O H@V EBML GE@kMBLDEgc QF s nopqr JBLLdFGF cMF K @cV@ELF A EA OEBDu dFgcF G HBcVFCDcCFL sFD M HFLD J@L DCdFL ABM G@ML SFDDF JCFK EdFCF Ju@LF G HcMF J@CDEF G Hno~r��� ^ TBcL @OOBML G QFSCECFOFL @K QFOEBC@DEBML GF SFDDF J@CDEF Gc t Fc gcF MBcL @VBML DFMD QF GF KFDDCF FM JO@SF ^
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TBcL GELJ BLBML G HcMF A@LF GF GBMM QFFL GFL J@CDEFL G QFt d@ t Bc QFFL J@C nopqr ^ WFDDF A@LFSBMDEFMD FMVECBM §ºº J@CDEFL ^ TBcL @VBML G QFVFOBJJ QF G@ML cM JCFK EFC DFKJL s cM JCBkC@KKFGFLDEM QF d@ MBcL JC QFLFMDFC OFL LD@DELDEgcFL GF SFL J@CDEFL ^ WF JCBkC@KKF SO@LLE�F OFL J@CDEFLFM cM @CACF GFL SBcJL t Bc QFL SBKKF OF KBMDCF O@ �kcCF ��e v^ f @EL FM m@ED s Su@gcF MÞcG FLDcMF LDCcSDcCF SBOOFSD@MD OFL EMmBCK@DEBML LcEV@MDFL �

¡ EGFMDED QF Gc SBcJ
¡ MBKACF GF J@CDEFL t Bc QFFL @�@MD Lc EVEFL SFDDF L QFgcFMSF
¡ MBKACF GF J@CDEFL k@kM QFFL
¡ MBKACF GF J@CDEFL J FCGcFL
¡ LBKKF @Ok QFACEgcF GFL J EBML k@kM QFL FD J FCGcL
TBcL @VBML SBMLD@D QF OFL JCBA OdFKFL LcEV@MDL �
¡ nopqr t BcF LFcOFKFMD OFL BcVFCDcCFL SBMDFMcFL G@ML OF �Su EFC K@EL Gc SBcJ EO M HFheJ OB EDF J@L G H@cDCFL BcVFCDcCFL gcF O HBM L@ED iFDCF äA BMMFLå � OF �SuEFC GFL BcVFCDcCFLFLD EMSBKJOFD
¡ nopqr cDEOELF SFCD@EMFL BcVFCDcCFL gcE LBMD äK@cV@ELFLå
¡ nopqr J FCG AF@cSBcJ GF J@CDEFL SBMDCF GF mBCDL JCBkC@KKFL d@ S@cLF GF SFDDF m@EA OFLLFSuCBMEgcF G@ML OFL BcVFCDcCFL

��� �V �� G·� ·Ó�û���� ����Ó Òñ�
TBcL @VBML DBcD G H@A BCG FLL@� QF GF DCBcVFC cM @cDCF � SuEFC LcC OFL BcVFCDcCFL d@ no~r���FD GF KFEOOFcCF gc@OED QF ^ ?F JCBA OdFKF s S HFLD gcF GF DFOL CFMLFEkMFKFMDL MF LBMD J@L GEVcOkc QFLFD MBcL M H@VBML Jc BADFMEC SFL EMmBCK @DEBML ^ RM FçFD s OFL GEVFCL @cDFcCL SBMMcL GFL DCdFLA BML JCBkC@KKFL G Hno~r��� k@CGFMD Su@ScM t @OBcLFKFMD OFcCL DFSuMEgcFL G HBcVFCDcCFL sJcELgc HEO � @ SBKJ QFDEDEBM FMDCF OFL GEVFCL JCBkC@KKFL s FD K@ mBE ^TBcL @VBML @OBCL G QFSEG QF G HcDEOELFC O HFMLFKAOF GFL J@CDEFL t Bc QFFL J@C nopqr SBKKF cMFAEA OEBDu dFgcF G HBcVFCDcCFL ^ RM FçFD s SFL J@CDEFL G QFt d@ t Bc QFFL CFMmFCK FMD G EVFCL FMLFEkMFKFMDLFD DBcDF O HFhJ QFCEFMSF G Hnopqr s FD EO LFC@ED CFkCFDD@A OF GF MF J@L FhJOBEDFC SFL EMmBCK@DEBMLgcE J BcC O HEMLD@MD MF LFCV@EFMD gc Hd@ MBcL mBcCMEC GFL LD@DELDEgcFL LcC OFL J@CDEFL t Bc QFFL ^
��� �V �µ �� ���·Ò�� �
q yz� yz�©���� �z ªÊ©�Õ�z
ÈBESE SBKKFMD MBcL @OOBML JCB S QFGFC ^ ^ ^ U O HEM EDE@OEL@DEBM GF nopqr s OF �Su EFC GFL J@CDEFL G QFt d@t Bc QFFL FLD J@CSBcCc s FD O HBM SBMLDCcED cM @CACF GFL L QFgcFMSFL GF SBcJL GF SFL J@CDEFL XLcCOF K iFKF JCEMSEJ F gcF SFOcE GF O@ �kcCF ��e v]^ TBcL JBLL QFGBML @OBCL cM @CACF GFL J@CDEFLG QFt d@ t Bc QFFL s G@ML OFgcFO DBcDF CFGBMG@MSF FLD LcJJCEK QFF � GFch J@CDEFL SBKKFM \S@MD J@C OFLK iFKFL SBcJL LBMD LDB Sè QFFL ELLcFL GF O@ K iFKF AC@MSuF ^ IM MF C QFJ dFDF GBMS J@L OFL K iFKFLL QFgcFMSFL GF SBcJL � LFcOFL OFL GEVFCkFMSFL LBMD LDB Sè QFFL ^ IM LF SBMDFMDF t cLDF G HEMSC QFKFMDFCJ BcC OFL MÞcGL SBMSFCM QFL J@C SFDDF CFGBMG@MSF OF SBKJDFcC GF J@CDEFL t Bc QFFL FD LcEV@MD OF

¼±



S@L SFOcE GFL J@CDEFL k@kM QFFL Bc J FCGcFL s @EMLE gcF O@ LBKKF @Ok QFACEgcF GFL J EBML k@kM QFLFDÄBc J FCGcL ^¦ F JOcL s MBcL C@JJFOBML gcF OF J O@DF@c GF t Fc JC QFLFMDF GEVFCLFL L�K QFDCEFL ^ ¦ dFL OBCL sSFCD@EMFL L QFgcFMSFL GF SBcJL gcE J BcCC@EFMD @JJ@C@ijDCF GEç QFCFMDFL FMDCF FOOFL s SBMSFCMFMDFM m@ED OFL K iFKFL BcVFCDcCFL Xd@ cMF L�K QFDCEF JCdFL]^ TBcL @OOBML GBMS L�K QFDCELFC O H@CACF@�M G HFhJ OBEDFC d@ LBM JOcL u@cD CFMGFKFMD OFL EMmBCK@DEBML SBMDFMcFL G@ML OF �SuEFC GFLJ@CDEFL G QFt d@ t Bc QFFL ^ »BcL OFL JCFK EFCL SBcJL GFL J@CDEFL LFCBMD J@C SBMVFMDEBM W¼ ^ U DEDCFG HFhFKJOF s BALFCVBML O@ �kcCF ��e v gcE MBcL KBMDCF cM @CACF �¾� �æ³ Ü���´� Ü� GFL SBcJL GFLJ@CDEFL t Bc QFFL ^ ?@ gc@DCEdFK F J@CDEF XR ¥ Â¼ W§ W¼ ¦§ ^ ^ ^ ] MF SBKKFMSF J@L J@C W¼ � J BcCO@ LDB SèFC G@ML MBDCF ��·�� �æ³ Ü���´� Ü�s MBcL @OOBML O@ äL�K QFDCELFCå J@C C@JJBCD d@ O@ GE@kBM@OFGc J O@DF@c GF t Fc XVBEC D@A OF@c SEeGFLLBcL]^ lcC SFDDF K iFKF �kcCF s MBcL CFK@CgcBML d@O HB SS@LEBM gcF SFDDF L QFgcFMSF GF G QFAcD GF J@CDEF XO@ gc@DCEdFK F ]s cMF mB EL L�K QFDCEL QFF s M HFLD@cDCF gcF O@ GFch EdFKF L QFgcFMSF LDB Sè QFF G@ML O H@CACF � G HB dc O HEMD QFC iFD GF L�K QFDCELFC ^
T @DcCF GF O@ J@CDEF vFC SBcJ wEdFKF SBcJ §EdFK F SBcJ ¼EdFKF SBcJ ÀEdFKF SBcJ ^ ^ ^�@CDEF G HBCEk EMF R ¥ Â¼ W§ W¼ ¦ § ^ ^ ^�@CDEF L�K QFDCEL QFF W¼ R§ Â¥ R¥ ÂÀ ^ ^ ^
lE O HBM CFJC QFLFMDF LcC cM J O@DF@c GF t Fc OFL GFch LcEDFL GF SBcJL JC QFS QFGFMDFL s MBcLBALFCVFCBML A FO FD A EFM O@ K iFKF JBLEDEBM LcC OF J O@DF@c GF t Fc s K@EL d@ cMF L�K QFDCEF JCdFLXVBEC �kcCF ���e v½]^
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ÂEkcCF ���e v½ � ¾¶Ã���¶��� � SBKJ@C@ELBM L�K QFDCEL QFF Ä MBM L�K QFDCEL QFF
? H@CACF L HFM VBED FMSBCF LEKJOE� QF s FD SFOcE GF O@ �kcCF ��e v JCFMG @OBCL O@ mBCKF G QF�MEDEVFLBcL O@gcFOOF MBcL @OOBML O HFhJ OB EDFC X �kcCF ���e v° ]^RM�M s J BcC SFDDF @CACF gcF MBcL @OOBML cDEOELFC s MBcL M H@VBML J@L A FLBEM GFL LD@DELDEgcFL@�@MD DC@ED @c MBKACF GF J@CDEFL t Bc QFFL ME @c MBKACF GF J@CDEFL k@kM QFFL Bc JFCGcFL ^ TBcLLDB SèBML LFcOFKFMD @c MEVF@c GFL mFcEOOFL GF O H@CACF X gcE LBMD GBMS OFL GFCMEFCL SBcJL GFSu@gcF J@CDEF t Bc QFF ] OF GEç QFCFMSF GF J EBML GF SFDDF J@CDEF ^ ¯M MBKACF J BLEDEm LEkME�F cMFV ESDBECF s cM MBKACF M QFk@DEm cMF G QFm@EDF s FD d QFCB cM K@DSu McO s J BcC OFL TBECL ^

���z�¬� yz�©���� �z ªÊ©�Õ�z
TBcL @VBML GBMS cM @CACF GF SBcJL L�K QFDCEL QF GBMD OFL mFcEOOFL LBMD QFV@Oc QFFL FD gcE @ GBMSO H@LJ FSD KBMDC QF LcC O@ �kcCF �� �e v± ^ TBcL C@JJ FOBML gcF OFL QFV@Oc@DEBML LBMD DBct BcCL m@EDFL
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2) C4 E3 F6 E6 F5 ...

3) C4 E3 F5 B4 C3 ...

1) C4 E3 F4 C5 D6 ...

Exemple trivial du l’aspect général du stockage dans la base du début de 5 parties jouées

4) E6 F4 C3 C4 D3 ...

5) C4 E3 F5 B4 F3 ...

4) C4 E3 F6 E6 F5 ...

C4

E3

F4 F6 F5

C5 E6 B4

D6 F5 F3 C3

Â EkcCF � ��e v° � ¾¶Ã���¶��� � A@LF GF GBMM QFFL L�K QFDCEL QFF
J@C C@JJBCD @ch TBECL ^ lcC cM DFO @CACF s MBcL J BcVBML G ECF gcF nopqr @ t Bc QF v¼ J@CDEFLJ BcC O HEMLD@MD XS HFLD d@ GECF OF MBKACF GF mFcEOOFL s d@ KBEML gcF nopqr @ED Fc d@ t BcFC GFchmBEL O@ ³ ��³ � J@CDEF ]^ TBcL L@VBML gcF LcC DBcDFL SFL J@CDEFL s OFL TBECL BMD d@ O@ mB EL J FCGcFD k@kM QF ^ �O � @ K iFKF Fc cM K@DSu McO s GBMD OF GFCMEFC SBcJ mcD U v^ ?FL J@CDEFL t Bc QFFLBMD SBKKFMS QF LBED J@C W¼ W§ s W¼ R§ Bc W¼ WÀ ^ ¯MF AC@MSuF ¸¾³� µ  ��� GF O H@CACF s d@ J@CDECGF W¼ FD t cLgc Hd@ cMF mFcEOOF s SBCCFLJ BMG d@ DBcL OFL SBcJL G HcMF LFc OF FD K iFKF J@CDEF ^ TBcLJ BcVBML CFK@CgcFC gcF Su@gcF MÞcG G HcM DFO @CACF M H@ gc HcM J dFCF FD cM LFc O ^
¦ F J OcL s LE O HBM SBMLEG dFCF cM MÞcG J@CDEScOEFC GF O H@CACF XJCFMBML d@ DEDCF G HFhFKJOF SFOcEGF O@ �kcCF ���ewº ]s MBcL JBcVBML FM DECFC OFL EMmBCK@DEBML LcEV@MDFL �
¡ OF MÞcG R¥ CFJC QFLFMDF DBcDFL OFL J@CDEFL t Bc QFFL @�@MD LcEV E O@ K iFKF L QFgcFMSF GFJcELOF JCFK EFC SBcJ W¼ JBcC @A BcDEC d@ SF SBcJ ^ RM O HB SScCCFMSF ESE s S HFLD O@ L QFgcFMSF � W¼W§ Ww WÀ R¥ ^
¡ UJCdFL SFDDF L QFgcFMSF GF SBcJL s MBcL L@VBML gc H@c KBEML DCBEL V@CE@MDFL BMD QFD QF t Bc QFFL �
v^ W¼ W§ Ww WÀ R¥ Ð¤w ^ W¼ W§ Ww WÀ R¥ Ð ¤§ ^ W¼ W§ Ww WÀ R¥ Ï ã

¡ U DEDCF GF CFK@CgcF s MBcL J BcVBML K iFKF MBDFC gc H@c KBEML ¥ J@CDEFL BMD Lc EVE O@L QFgcFMSF W¼ W§ Ww WÀ R¥ LE O HBM CFk@CGF OFL AC@MSuFL gcE J@CDFMD GFL � OL Â ¥ s ¦ ¥ FDàw ^
x z}©�Ç|z ��ez{ �}¬���©��z ?BCLgcF O HBM BALFCVF OF MÞcG R¥ s BM LFC@ED DFMD QF GF J FMLFCgc HEO � @ § C QFJ BMLFL J BLLEA OFL d@ O@ L QFgcFMSF W¼ W§ Ww WÀ R¥ XOFL C QFJ BMLFL Â¥ s ¦ ¥ FD àw]^
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Â EkcCF �� �e v± � ¾¶Ã���¶��� � cM FhFKJOF G H@CACF GFL J@CDEFL t Bc QFFL

E6

C5

F6 D6 B2

Â EkcCF � ��ewº � ¾¶Ã���¶��� � Fh@KFM G HcM MÞcG GF O H@CACF

Àw



r µ � ��� ��� �´�� s TBcL OF C@JJ FOBML s SF M HFLD J@L cM @CACF Fhu@cLDEm GF DBcDFL OFL L QFgcFMSFLJ BLLEA OFL d@ no~r��� � SFDDF @CACF MF CFSFMLF gcF OFL L QFgcFMSFL gcF nopqr @ �t �¸�´Ã�³ ���t Bc QFFL ^ ¦ H@EOOFcCL s LcEDF d@ O@ L QFgcFMSF GF SBcJL W¼ W§ Ww WÀ R¥ s EO Fh ELDF Ë C QFJBMLFLJ BLLEA OFL XW vs Â¥ s Â¼ s Â À s ¦ ¥ s à¼ FD àw] J@CK E OFLgcFOOFL BM DCBcVF A EFM L icC Â¥ s ¦ ¥ FD àw ^
yìÒ©ª|©���� ¬� yzª�} ��©��z �z ªÊ©�Õ�z
UV@MD gcF nopqr MF SBKKFMSF d@ t BcFC s EO @JJ OEgcF d@ SFD @CACF cM ³ ´�´³ �Ù � MBcL C@JJ FOBMLgcF OFL mFc EOOFL BMD Su@ScMF cMF V@OFcC ^ WFSE m@ED s Su@gcF MÞcG GF O H@CACF FLD K@EMDFM@MDOEA FOO QF J@C cMF V@OFcC gcE CFJC QFLFMDF O@ V@OFcC ³ ´�´³ �Ù Gc LBcLe@CACF GBMD EO FLD O@ C@SEMF ^TBcL K@hEK ELBML OFL JCBmBMGFcCL SBCCFLJBMG@MD @c SuBEh G HcM SBcJ GFL TBECL s FD MBcLK EM EK ELBML J BcC OFL à O@MSL s SBKKF GF SBcDcKF s S@C OFL mFcEOOFL LBMD QFV@Oc QFFL Gc JBEMD GFVcF GFL TBECL ^NC i@SF d@ O H@JJOES@DEBM GF SF ³ ´�´³ �Ù s O@ V@OFcC GF Su@ScM GFL MÞcGL GF O H@CACF MBcLEMG EgcF gcFOOF gc@MDED QF GF J EBML MBcL JBcVBML FLJ QFCFC k@kMFC XBc J FCGCF ^ ^ ^ ] d@ J@CDEC GFSFDDF L QFgcFMSF ^ WFO@ MBcL @EGFC@ JBcC OF SuBEh GF O@ C QFJ BMLF d@ t BcFC s JcELgcF MBcL @VBMLO H QFV@Oc@DEBM GFL � OL GF Su@gcF MÞcG ^ ² FVFMBML d@ O HFhFKJOF GF O@ �kcCF � ��ewº FD QFV@OcBMLO H@CACF � MBcL BADFMBML O@ �kcCF ���ew v XB dc OFL V@OFcCL BMD QFD QF K ELFL @c u@L@CG � FOOFL MF LBMDJ@L C QFFOOFL ]^ nopqr t BcF OFL à O@MSL s FD MBcL @VBML @LLELD QF d@ O@ L QFgcFMSF GF SBcJL LcEV@MDF �
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Â EkcCF � ��ew v � ¾¶Ã���¶��� � Fh@KFM G HcM MÞcG GF O H@CACF Ü�Ã�µ¶ Ü�
W¼ W§ Ww WÀ R¥ ^ W HFLD K@EMDFM@MD @ch à O@MSL GBMS d@ nopqr GF t BcFC ^ ?@ V@OFcC e§ gcE@ QFD QF CFKBMD QFF @c MÞcG R¥ MBcL EMGEgcF gc Hd@ SF LD@GF s OFL TBECL VBMD J FCGCF @c KBEML §J EBML s GBMS nopqr FM k@kMFC § ^ �O äLc� Då JBcC SFO@ d@ nopqr GF C QFJ BMGCF ¦ ¥ ^
x z}©�Ç|z ��ez{ �}¬���©��z f@EL SFDDF V@OFcC GF e§ CF± dFDFeDeFOOF VC@EK FMD O@ C QF@OED QF �RMSBCF cMF mB EL s SFDDF V@OFcC FLD OF mCcED G HcM ³ ´�´³ �Ù @JJOEgc QF d@ cM @CACF EMSBKJOFD ^?@ V@OFcC e§ LEkME�F J OcD iBD � äLcC DBcDFL OFL J@CDEFL G QFt d@ t Bc QFFL FD SBKKFM \S@MD J@C SFDDFL QFgcFMSF s MBcL J BcVBML GECF gc Hd@ SF LD@GF s OFL TBECL J FCGCBMD @c KBEML § J EBMLå ^ lE DFOOFFLD VC@EK FMD O@ LEkME� S@DEBM GF SFDDF V@OFcC s @OBCL FOOF J FcD MBcL J@C@ijDCF L@ML EMD QFC iFD � gcEMBcL GED gcF OFL mcDcCL SBcJL GF O@ J@CDEF SBcC@MDF VBMD LcEVCF O@ K iFKF L QFgcFMSF gc HcMFGFL J@CDEFL G QFt d@ t Bc QFFL � çcE MBcL GED gcF O H@GVFCL@ECF MF V@ J@L C QFJ BMGCF GEç QFCFKKFMD FDFKJCcMDFC cMF AC@MSuF FMSBCF EMSBMMcF GF O H@CACF �

À§



u � � ¾¶�����s EO MF m@cD J@L BcAOEFC gcF MBcL MF LDB SèBML gcF OFL J@CDEFL t Bc QFFL SBMDCF GFL@GVFCL@ECFL GF DC dFL u@cD M EVF@c ^ ?FL C QFJ BMLFL FMCFkELDC QFFL G@ML O@ A@LF GF GBMM QFFL LBMD OFLKFEOOFcCL SBcJL C QFJ BMGcL J@C GFL JCBkC@KKFL DCdFL mBCDL ^ ¦BMS s EO � @ GF mBCDFL Su@MSFL J BcCgcF LE nopqr C QFJ BMGF ¦ § XJ BcC MBDCF FhFKJOF ]s O H@GVFCL@ECF M H@ED SBKKF KFEOOFcCF C QFJ BMLFgc HcMF GF SFOOFL LDB Sè QFFL G@ML O H@CACF � SFOOF gcE K EM EK ELF LFL J FCDFL d@ äLFcOFKFMDå § J EBML ^¦ HcM @cDCF S iBD QF s EO J FcD @CCEVFC @cLLE gc HcMF C QFJ BMLF @cDCF gcF SFOOFL JC QFVcFL LBED KFEOOFcCFJ BcC O H@GVFCL@ECF s FD gc HEO O@ t BcF � J FcDeiFDCF J@CSF gcF SFD @GVFCL@ECF @cC@ FhJOBC QF J OcLJCBmBMG QFKFMD gcF MF O H@V@EFMD m@ED t cLgcF O d@ OFL JCBkC@KKFL CFMSBMDC QFL s Bc AEFM J@CSF gcFL@ mBMSDEBM G H QFV@Oc@DEBM FLDEKF GEç QFCFKKFMD GF SFOOFL GFL @cDCFL JCBkC@KKFL O@ J BLEDEBMBc JBcC A EFM G H@cDCFL C@ELBML BALScCFL FMSBCF ^ ^ ^WFDDF V@OFcC ³ ´�´³ �Ù MF CF± dFDF GBMS J@L VC@EKFMD O@ LEDc@DEBM Fh@SDF GF O@ J@CDEF s K @EL�� ��Ã��¸¹ �s MBcL JBcVBML GECF gcF SFDDF V@OFcC FLD cMF A BMMF FLDEK @DEBM GF O HELLcF VFCLO@gcFOOF LF G ECEkF O@ J@CDEF ^ RM m@ED s SFDDF FLDEK @DEBM FLD G H@cD@MD J OcL K FEOOFcCF gcF OF LBcLe@CACF ELLc Gc MÞcG gcF O HBM BALFCVF FLD SBKJOFD s QFDBç QF s S HFLD d@ GECF gcF A F@cSBcJ GF J@CDEFLELLcFL GF SFDDF L QFgcFMSF GF SBcJL BMD QFD QF t Bc QFFL ^ W@C s J OcL GF MBcVFOOFL J@CDEFL LF kCFçFMDLcC O H@CACF s J OcL SF GFCMEFC LF C@JJCB SuF GF O H@CACF SBKJOFD GF DBcDFL OFL J@CDEFL JBLLEA OFLd@ no~r��� ^ à EFM QFV EGFKKFMD s OF AcD M HFLD J@L G H@DDFEMGCF SF LD@GF cODEKF s FD SFO@ LFC@EDG H@EOOFcCL A EFM EKJBLLEA OF XSm ^ � ^w ^wÄ ? H@CACF GF CFSuFCSuF ]^ ¯M ³ ´�´³ �Ù @JJOEgc QF d@ SFD @CACFSBKJOFD GBMMFC@E JBcC Su@gcF MÞcG O HFLDEK @DEBM Fh@SDF GF O@ LEDc@DEBM ^ v ¾�¸w � µ¶� �¾�����·�� � � Ü��¾t ��� �� � � ¸¾³� µ Ü�����w ¦�� � ¶´��¶� µ�� ����´�� ��¾¸ª Ü��� ¿��� µ ���·�� ¸¾�¸������ ¿��
© ¾¶�¶�� ¿� ¹�¶� �´Ã��¶§ w ] xyc x^ D^ x`ya } ���}©í c` a^]] az{|`a^ }` x^ D^x`ya a ~̀̀ x x` �f@EL EO m@cD @OBCL gcF nopqr t BcF A F@cSBcJ JOcL GF J@CDEFL SBMDCF GF mBCDL JCBkC@KKFL s S@C§ºº J@CDEFL CFJC QFLFMDFMD cM @SgcEL A EFM K@EkCF � S HFLD cM JCBAOdFKF GBMD MBcL CFJ@COFCBMLG@ML O@ J@CDEF ��� ^¥ ^¥ ^ TBcL LcJJBLFCBML J BcC O@ LcEDF gcF O@ A@LF GF GBMM QFFL GF nopqrFLD Lc� L@KKFMD mBcCMEF FD MBcL @OOBML VBEC SBKKFMD MBcL cDEOELBML MBDCF @CACF GFL J@CDEFLG QFt d@ t Bc QFFL J BcC BcVCEC ^
� ��ª�{©���� �z ªÊ©�Õ�z £ ªz{ �|Òz��|�z{
TBcL LBKKFL G@ML O@ JCFK EdFCF Ju@LF G HcMF J@CDEF G Hno~r��� � OFL BcVFCDcCFL ^ lcJJBLBMLGBMS gc HcMF L QFgcFMSF GF SBcJL G HBcVFCDcCF BMD G QFt d@ QFD QF t Bc QFL s FD S HFLD K@EMDFM@MD d@ nopqrGF C QFJ BMGCF ^ ?@ L QFgcFMSF GF SBcJL MBcL @K dFMF d@ cM SFCD@EM MÞcG G@ML O H@CACF ^ ¦Fch S@LLF JC QFLFMDFMD �
v^ DBcL OFL SBcJL t Bc@AOFL d@ J@CDEC GF SFDDF J BLEDEBM LBMD JC QFLFMDL G@ML O H@CACF � SF LBMDOFL � OL Gc MÞcG QFDcGE QF ^ nopqr @ GBMS G QFt d@ t Bc QF @c KBEML cMF J@CDEF J BcC Su@ScMFGFL V@CE@MDFL J BLLEA OFL GF SFDDF BcVFCDcCF ^ �O Lc� D GBMS JBcC nopqr GF C QFJ BMGCF OFSBcJ GBMD O@ V@OFcC ³ ´�´³ �Ù OcE FLD O@ J OcL m@VBC@A OF XOF fU| L HEO FLD TBEC s OF f �TLEMBM ]^
w ^ nopqr M H@ J@L t Bc QF @c KBEML cMF mB EL DBcDFL OFL V@CE@MDFL J BLLEA OFL GF SFDDF BcVFCDcCF ^?F MÞcG QFDcGE QF @ J OcLEFcCL � OL s K @EL M H@ J@L DBcL OFL � OL J BLLEA OFL XS H QFD@ED OF S@L GF O@�kcCF ���ewº ]^ ÈBESE SBKKFMD nopqr JCB SdFGF ^ ^ ^lcJJBLBML gcF nopqr t BcF OFL TBECL XCFLJ ^ OFL à O@MSL]^

¡ LE J@CK E OFL � OL SBMMcL G@ML O H@CACF s SFCD@EML BMD cMF V@OFcC J BLEDEVF XCFLJ ^ M QFk@eDEVF ]s SFO@ LEkME�F cMF J@CDEF k@kM QFF FD EO m@cD t BcFC OF SBcJ SBCCFLJ BMG@MD d@ O@J OcL kC@MGF V@OFcC J BLEDEVF XCFLJ ^ J OcL m@EA OF V@OFcC M QFk@DEVF ]s @�M GF k@kMFC@VFS OF J OcL GF J EBML G H QFS@CD ^

À¼
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¥�� �¬��¥�� ¢ � � �����¡ ��¡�� ��� ��£¬ V��� ��� � �  �£� ��¡�� ��� ��£¥� T � ÄÅ �¡ T � ÄÉ ® é�£�°
¡��¡ ¢ ¥�£� ��� ��£¥�°�  ¢ §¨©ª« �� ��� �� �� �¬¥ ���� �� �� �� À�£ ���� ÷ ø � �  � À�£¡ �� ��¥¥ ����
¦£� � �£¡ � ��¡ �� ��� V�� ��¡�� ��¡��·ù�� £� �� ·£¡ �� ¡��¥� ����¡ À ±� �� ¹ ��� ����¡ �� �� ��� V�� °
��¡�� ® é�£� ��� ��£¥� T� ÄÅ ±� T� ÄÉ ¢ �� ¡��¥� ¹�¹� �� ¹� ·��� ±� � ��¬¥ ����¡ �� �� �� �� �� À�£  ������ ���¥���� ¥�� �� ¡��¥� ¥ ���£ ±� ¹ ��� ����� ��� V�� ��¡�� ® T ������ �� ¢  � ��¡ ¡� ±��  �¥��¡��¡�� ��¡�� ¦£� �  ¥��À�  �  � ��� V� ±� �� V��� �� �� ��� �� ��� �� ¥ ����� �£ ¡��¥� ¥�� ��¥¥��¡ ±� ��V��� �� �� ���� ¢ ��¡¡� ¥ ��¡� � ���¡ ¤ �� � � ������� ë �� ��V���µ� ¢ ����¦£� �� V��� �� �� ��� �� ���¹�¹�� �£ ¡��¥� ¢ ���� �� ¹�¹�� ���£��£¥ ÷ ¯� �  ��� �£� £�� ¥��¡ � ��¡ ���� ���¹����¡ ¥ �� ¡ À ®Î �� ���£�� ¢ � ��¹� �� ��� ¥ ��¡�� ��� ��£¥� ÄÅ ¢ ÄÊ ¢ ÄÃ �¡ ÄÉ ¢ �� V��� �� �� ��� �� ��� � �¥��� �������� Ä�¼ÍÌÃ¼ � ��V���� ¾V� �� �� » �Æ¼ÌÃ Ä �  � ��� ���¥��� ±� ¥��À����£� ��¹��� ¿ �£� �� V��� �� ��
���� ®
ú×ññ×ä ûüÓü Òäæ T�£� �V��� ¥ ���£ ��� ��£¬ ¥��¡ �� �£ ¡�� ���£ � °����£� ¾����� �� ���°
¡ �£��¡ ¥�� ´Æ �¡ � ��£¡�� ¥�� ´É¿ �£� �� � ·��� ����� µ��¡�£¬ �� ÃÅ ±� ¼ ® ® ®
ý� þÿ � � ���� � �� � �� 	�
 ��	 ��
����	
T �£� ������ ¤ �¡�� £� �� � �£� ��� V�� ��¡�� ¥���£ ¡�� �£ ��£�� �� �� ���µ���µ� � �£� ��� ��£¥��£ � ���£¡ �� �� ¥��¡ � � °����£� ® é �� í����°��£� �£ �����¡ � ±£ �� � � ��¤ ±� �� � ��¦£���� �£ V��¡� ½
´Å ¶» ÇÅ È» ¶Ã ÎÃ ÇÊ ÇÃ ® ´ ���¡ ���� ±� §¨©ª« �� ¤ �£�� � � �¡����¡ �¡  � � �� �µ� ¬ ��¡��ÄÄ ��£¥� ½ ¶ Æ ÇÆ ÈÅ ÈÊ ÈÃ ´É Î É ¶ É ÇÉ ÂÆ ÈÉ ®

¯� ¥���  ±��� ����¸�� ±� �� ¥��À����£� Ê ¥���£ ¡ ��� ÄÄ V�� ��¡�� �£  V��¡�� � ±£ é � ��� ¹��
�� V�� ��¡� ¥� �� ¥��� ½

é ÈÊ ÂÅ Â Ê ÈÅ Â» Ä ÇÆ ´Ê ´Ã Ð» Î É Æ ÈÅ Ç» ÈÊ ´» Î » » ¶Æ ´Ê ÈÅ Î » ´»
Å ÈÃ ´» Ê ´É ´Ã Ã Î É ´» É ¶ É ´Ê
Í Ç É ´» Ï Â Æ ´» Ä¼ ÈÉ Î »

¯� �� ���£�� � ��¦£���� ��¡ ���� ÈÊ ÂÅ ÂÊ ÈÅ Â » �� ¦£  � ¹� �� ¦£� §¨©ª« ���¥¡�
¤ �£�� ÈÊ ® ¯ ���V���� �� ��¡��¡ �£¥¥�� �� À��¡ ¢ �� ��¡ �� ¦£ � � ¤ �£��� ¡�£¡ �� ¡��¥� �� � � ���£�
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��£¥ ±� �� � �¥ �� ¡ �� ® ì� ��V�� ¡ ���� � ��¥ ����� ÂÅ ¢ §¨©ª« �£ V�� ����� ¥�� Â Ê ¢ ¥£ � � �� �� �£  ¡� ¢ ÈÅ ¥£ � Â » ®
¯�� �£¡��� ��£¥� ¥ ��� � ��� ¥ �£� §¨©ª« ���¡ �� �� � ��� ����� ��£� �� ���¡���¡ ���

�£¡��� V�� ��¡�� ¦£  �� ���¡ �£¡��� ¢ ¥�� � ���� ¡ �� ¢ ¦£� ��� ��£¥� �� � ��À£¡�¡ �� ® õ  §¨©ª«
¤ �£� ¶ É ¢ �� ��£ �� � ��¥ ���� ´Ê �� ��� ��V���� �� �� ±����� §¨©ª« ���� £�� ¥ �� ¡ �� � ��£��£¥
�� �� � ���� ¦£� �  §¨©ª« �V� ¡ ¤ �£ �� ÈÊ� ® ¯�� ��£¥� ���� �  ��� �£¬ V�� ��¡�� Å ¢ Ê ¢ Ã ¢ É ¢ Í ¢Ï �¡ Ä¼ ���¡ ���� ��£V� � ¥£ �¦£ �£�� ��£�� � ��¥ ���� �� � ���V���� �� ��¡��·ù�� £�� ¥ �� ¡ ���� V���£� ��¡¡����¡ �� �� � ���� ¦£� �  §¨©ª« � ��¥ ��� ¥�� ÈÊ ® ´�¥ �����¡ ¢ ��£� ¥ �£V���
�����¦£�� ¦£� ��� ��£¥� ÇÆ ¢ ÈÅ �¡ ¶ Æ ���� �  ��� �£¬ V�� ��¡�� Ä¢ Æ �¡ » ���¡ ¥ �£¡ ·�¡ ��� � ���
��£¥� ¢ � ¥� ��  ¢ ¥£  �¦£ � � À�£¡ ¡�£¡� £�� � ��¦£���� �� Ê ��£¥� ¥ �£� ¦£� � ���V���� �� �� ±��� ��
¥ �� ¡ �� ���� £�� � ¡£�¡ �� ¥�£� � ��À�V���� �� ¦£� �����  ��£ ¡� ¥�� �� ��£¥ ÈÊ ®

§¨©ª« ¥���� �� �¡����¡ ±� £�� ����¸�� �� ¥��À����£� Ã ¾�� £¡ � ���¡ ��� V�� ��¡�� � °����£�¿® ¯�� V�� ��¡�� ¥���£ ¡�� ¥�� ��¡¡� ����¸�� ���¡ �� �¡����¡ ½
é ÈÊ ´» ÈÅ ÐÅ Î» ´Ê Ä ÇÆ ´Ê Æ ÈÅ Ç» » ¶ Æ ´Ê
Å ÈÃ ´» Ê ´É ´Ã Ã Î É ´» É ¶ É ´Ê
Í Ç É ´» Ï ÂÆ ´» Ä¼ ÈÉ Î »

¯� � ��¥���� ÈÊ � ��º ���  �  ����� �� �� ���£� ��£¥ ±� ¤ �£�� ® ¯� �� ���£�� �����µ� ��¡��V��£� ½ ÈÊ ´» ÈÅ ÐÅ Î » ´Ê �¡ ��£� ��£� �¥ ����V��� ¦£� ��¡¡� �£ ¡� �� �� ���£�� ��£¥�
��¹����� £�� � ¡£�¡ �� ¦£  ��¡ ���¹����¡ �� ���£�� ¦£� ������ ¦£� ¥ �£��� ��¡ ��¹������� � �¥��¡� ¦£�� �£¡�� ��£¥ �� §¨©ª« �£¡�� ¦£� ÈÊ ® ø ·��� ��� ��£¥� ÇÆ ¢ ÈÅ �¡ ¶Æ ¦£ ��£� �V� ��¡ �¥¥��£� � ��� ���¡ � ��À£¡ ��� ¥�� £� ��£ � ��£¥ �� � ���V���� �� ® T�£� V�¸���  � 
� � �¥��¡���� � �����¸��� �� ¥ �£� ¥��À��� ��� ��¡ ¥ ��� � �� ½ �� � £�� � �� �� ���£�� V£� �� ��
� ¡£�¡ �� ¾����� ��£� �� V������ ������ ¥ �£� �� ¥��À����£� Í ¿®

¯ �����¸�� ±� �� ¥��À����£� É ���À��¡� ������ �� ��£¥ ÈÊ ½
é ÈÊ ÂÃ ÈÅ ´Ê ´É ´Ã ´» Ä ÇÆ ´Ê Æ ÈÅ Ç» » ¶ Æ ´Ê
Å ÈÃ ´» Ê ´É ´Ã Ã Î É ´» É ¶ É ´Ê
Í Ç É ´» Ï Â Æ ´» Ä¼ ÈÉ Î »

¯� ¥��À����£� Í ��¡ ¡�±��  ��¡�£�¡ V� ��� ���� �µ����£�� �� � ¡£�¡ �� ½
é ÈÃ ´» ¶ É ´Ê ÇÉ ÈÊ Ç» ÇÍ Ä ÇÆ ´Ê Æ ÈÅ Ç» » ¶Æ ´Ê
Å ÈÊ Â Ã Ç» ´» ¶Æ ÈÅ ´Ê ÇÆ Ê ´É ´Ã Ã Î É ´» É ¶É ´Ê
Í Ç É ´» Ï Â Æ ´» Ä¼ ÈÉ Î »

�£  ÷ ¯� V�� ��¡� ¥� �� ¥��� � �µ��¹ �� ÷ ¯� �� ���£� ��£¥ ±� ¤ �£�� � ���¡ ¥ �£� �� �¡����¡
ÈÊ �� � ÈÃ ÷ õ�£�� £�� ����¸�� ±� �� ¥��À����£� Í � ¥£ ��£� ���¡��� ���� ® U ���� ¦£�
�� ��£¥ ÈÃ �¥¥��� ��� ¡ ¤ £�¦£ �±� �� �¡����¡ �����  � �¡ ��������¡ ¾ � �£º �� ¡ ±� � ���V���� ���� � ��¥ ����� ´» ¥�£� ¦£� �� ��£¥ ÈÃ �� ¡ �� �� � �� ¿¢ ��£� ��£� �¥ ����V��� ¦£� � ���¡ ±�
�� ¥��À����£� Í ¦£� �� �� ���£�� � ��¦£����  ��£� �� ÈÊ ��V  ��¡ �� À� ¡ �� �� � ���� ¦£� ��
�� ���£�� � ��¦£����  ��£� �� ÈÃ ® T �£� ¥ �£V��� ����¸��� �� À� ¡ ����� £�� � ��¹����¡ ���� �� ¥ �� ¡ �� ��¹���� ��� ¥�� �� ��£¥ ÈÊ ¢ � ��¹����¡ �� ¦£� ��£� �� ����¡�¡��� ¦£� Í ��£¥�
¥ �£� ¡��� ë �� ���¡� ¦£� �� � ¡£�¡ �� ��¹���� ��� ¥�� �� ��£¥ ÈÃ ��V  ��¡ ��������¡ �� ���£�� ®Î �� ���£�� ¢ ±� ��¡¡� ¥��À����£� ¢ ��� ��£¬ ��£¥� ���¡ ����� ¥�� �µ�� ¢ ¥£ �¦£ � � À�£¡ ¦£��� � ·���
£�� � ��¦£���� �� Í ��£¥� ¥�£� ��� � ��¥��¡�¹�� ®

¯� ���� ±��� ����¸�� ±� �� ¥��À����£� Ï �������� �� ��£¥ ÈÃ ½
�� ��� �� � ����� ��� ������ ��� ��� � ! �� "�� � # ��� $% & ��  ������� ��#� �� ����� '� (��� )���� �*����+����
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é ÈÃ ÂÃ Ç» ´» ¶Æ ÐÅ ¶ É ÇÍ Î » Ä ÇÆ ´Ê Æ ÈÅ Ç» » ¶ Æ ´Ê
Å ÈÊ Â Ã Ê ´É ´Ã Ã Î É ´» É ¶ É ´Ê
Í Ç É ´» Ï ÂÆ ´» Ä¼ ÈÉ Î »

´�¡¡� À�  � ¢ �� ¥��À����£� � �����¸�� �£¥¥ � �����¡� �� ��£� ���¡�� ¦£� ÈÃ ��¡ �  �� ��
�� ���£� ��£¥ ë �� V���£� �� �� ¥�� ¡ �� ¹ ��� ��� ��� ¥�� �� �£ ¡� ��� Ï ��£¥�  ��£� �� ÈÃ ��¡
�� ¥ �£� À��¡� ® õ  � ��� ¤ �£� £�� ¦£�����¦£� ��� �£¡��� � ��¥����� ¥ ��� � ��� ¢ £� ��£ � ��£¥ ��
� ���V���� �� ¥ ����¡ �� � ��À£¡�� ��¡¡� � ��¥ ���� �¡ ��£� �� ±��� ���� £�� ¥ �� ¡ �� �� �� � ����
¦£� ����� ��¡��£� ¥�� ÈÃ ® T�£� �����¦£��� ¦£� � ·��� �� � ��¥ ���� ÈÊ ��¡ � ��À£¡ ��� ¥�� £�
��£� ��£¥ ¾Â Ã¿®

´���� ��£� �� V�¸��� ¢  � ��¡ V  ¡�� �� ¥ �£V� � ����¸��� £�� ¥ �� ¡ �� �� ¥ �£� ¥��À��� �����¡
¥ ��� � �� ® õ  ��£� � � ��¡ ��� ¥�� ��� �� ±� �� ¥��À����£� Í ¾¥£ � Ï ¿¢ §¨©ª« �£�� ¡ ¤ �£ �� ÈÊ �£ � �£�� ÈÃ ¢ �¡ �� ���� ¡ �¬¥ �� �� ±� V� � � ���V���� �� ¢ � � � ¤ �£� �  �� ¢ � ��¥ ����� Â Ã �¡ ������ �� ¤ �£���� £�� ¥�� ¡ �� �� �� � ���� ¦£� �� ¦£ ����� �£�� ¡ ¥£ ·�¡�� ® ´ ���¡ ���� ¡�£¡ ±� � ��V��¡�¹�� �§¨©ª« � ��V� � �� �¡����¡ ��� ¡��µ� ¦£�� �£   ¥ ����¡¡��¡ � �����¸��� ��� ¥ �� ¡ ��� ¥ �£� V  ¡�
�¡ �� �� �� � ����¡ ½  � ¥ �£¡ � ��  ��¥��¸�� �� ¡��¥� ¹�¹� �� ±� ����¸��� ¥ �£� ¥��À��� �����¡ ¢
�¡ �£ ��£¥ ¢ §¨©ª« ¤ �£� � ��£��£¥ �  �£¬ ®
ý� þ, -.��/�0 �� �� � ��
�
� ��	 ����	
T �£� ����¡�¡��� ¦£� �� ��£V�� ����� ��� ��£¥� ¦£� ��£� �V��� �  � �� ¥���� ��¡��·ù�� � �� �¡
�  �� �� ��£V��£¬ ����¹�¹�� ½ �� ������ �� À�£ ���� ¥����£�£�� ��¡ ������ �� �� ¹���� ® Ð  ��
� ·£� ¢ ��� ��£¥£���  ��£ ¡�� �� À��¡ ���� £�� ¥��¥ ��¡ �� � ��£��£¥ �� �� ¹����� ¦£� ������
� ���� ��� ��� ¥�� ��� ¡��µ� ¦£�� � ��¥¡ �  ��¡ ��  �¥���¡ ���� �£ � V��£ �� � �²³ ® ´��� ��¥� �����¡�
¡�£¡ �� � ·��� £� ¹� � �£¥¥� �����¡� �� ���¡  � ���� ¡ ��¹��¡¡�� �� �� �� ¥����� ¢ � ��£¡��¡ ¦£ � ��� �� ·£¡� � �� �£ � V��£ �£ ¡��¥� ® ´�¡ ����� ¢ ¡�£¡ ����� � ���� �� ¢ ��¡ �µ��¹ �� �� � ���£¡� ��¬ ���£¡ �� ¢ ±� � � �  ¡ �� ��¡ �� ¢ �¡ ���¡� ���£  ¡� V���� �� �¡ ��¡ À ¥ �£� ¡�£¡�� ��� ¥��¡ �� ±� V�� �
�¡ �� ¹ ��� ±��� �£�£� ¡�� ¡����¡ �£¥¥� �����¡� �� ®
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T �£� �V��� �� ��� �� �� ¥ �£� �£�� ¥��¡ �� �� §¨©ª« ® ¯� ¥��¹����� ¥����£�¡ �� �¡����¡ � �£��
��� ±��� ¡� ±�� �¥¡ �  � ��� � ������ �� ���µ���µ� ® ì� ¤ �£� � ��  ¥ �£� V  ¡� �¡ � ���� �� ��� ����¸���
¥ �£� ¥��À����� ® T �£� �V��� � ��V���¥¥ �� £�� �¥¥�� �µ� ��� �£V��¡£��� �  �����¡� �¡ �� �� ���£��
¦£�� ¡ �� ® ¯�� ¥ ��À�������� �� §¨©ª« ��V�� ��¡ � ��� ��� ���� �£ À£� �¡ ±� ���£�� ¦£ � � ��¦£������ � ��¬¥ ��� ���� ®U£ �¡��� ��¡£�� ¢  � ���¡� ±� ¡���  ��� � ��¥¥���¡ ���¹� �� �� �  � � �¡µ ±�¦£� � ��£V��¡£��� �¡��£� ¥ ������ � ��¤ ±� �£¬ �£¡��� �� ��� ���¡ ��� ¦£ � � ��¡ ������ ¥ ��� � �� � ��¥¥ ��¡�� ±� §¨©ª« ®
õ�� ¥ ��À�������� ¥�£��� ��¡ ·�¡�� ����£�� � � � ¥ �£V� ¡ £¡ � ��� �� ¡��¥� �� � ��A�¬  �� �� ���
��V���� �� ¥ �£� ����¸��� �� ¥ �� ¡ �� ® ì� ���� ¡ �£��   �¡ ��������¡ �� ¥����� ��� ��� � ��¬¥ ����¡ ���� � ������ �� ���µ���µ� ®

¯� ¥��¹����� §¨©ª« � ��� ��¡ ���� ¥�� ±� �� V��� �� � ���� ¡ V� ¢ �¡ ��£� ¥ �£V��� ��¥ �����
�� V� � ¥��¹������ ��V��¡�¹� ® ® ®
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§¨S«TTU ��¡ £� ¤ �£ ±� ��£¬ ¤ �£�£�� ¢ ¦£  � �����¡��¡ �£� £� ¥��¡��£ �� �� ¬��¡� ¦£�¡�� ����� ®V� ¤ �£�£� ¥ ���±��� ��� ¥  ��� � ����� ¢ � ��£¡�� ��� ¥  ��� �� �� ® ¯� ¹�¹���¡ ��¡ ���£  ¦£   ¢ ±� �� ��
�� �� ¥��¡ � ¢ � ��¡ ��¡ �� ¥ �£� ¹���� ������ �� ¥  ��� ®

¯�� ¤ �£¬ �� ¥��¡��£ ±� ��£¬ ¤ �£�£�� ���¡ � �£�� ��� ±��� ¹ ��� ������ £� ¡���� � ¥��¥  �� ¥ �£�
�� �  �� �� W£V�� ��� ¡��µ� ¦£�� �� � �ì�¡��� ¹���� U �¡ �� ���� ® é���   ¡�£� ��� ¤ �£¬ �� ��
¡¸¥ � ¢ ¦£��¦£�� £�� �� � �¡ �¹£��¡ ¥��¡ �£� ±������¡ �¡ ���¡ ��V��£� ��� X����� ¦£��Ì ¢ ¥ �£�
�� � ��V���¥¥����¡ ¢ �� ���µ���µ� �¡ �� �  �� �� �¥¥� ��¡ �� ��� ¡��µ� ¦£�� �� � �ì�¡��� ¹����U �¡ �� ���� ® ´� ���¡ ��� ���µ��� ¢ ��� ����� �¡ ��¡�����¡ §¨S«TTU ¢ ¡� ±�� ��¡£�  �� ¥ �£� ���
�¥ ��� � � ¡ ��� ¦£� ��£� � ��¡� ������� ¥ �£� ��  � ½ ������ �� ��£¥� ��  ¢ ¥�� �� �¸��� ���� ���
¥ �� ¡ ��� �£����� V�� �£ ¥��¡��£ �� ¤ �£ ¢ �¡� ®
� þÿ Y� Z ��
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¯� ¥��¡��£ �� ¤ �£ ��¡ ����¡ ¡£ �� �� �� ¬��¡� ¦£�¡�� ����� ¢ ���� �£�£�� � �¡ ��¡ �� �� ��£ ��£�
¾�� ��£��£� ��� ����� ��¡ ¹ ��� ���������¡ V��¡� ¿® ¯�� ¥  ��� ���¡ ��� � �¦£�� ���¡ � �£�� ���
À���� ��¡ � ����µ� ¢ � ��£¡�� �� �� ® V� ¤ �£�£� ��¥� �����¡� �� ���¥ ����� ¢ � ��£¡�� ��� ¥  ��� �� �� ®
¯� ¤ �£�£� h � � ¥ ����� ��� ¥  ��� À��� �� �� V��� �� µ�£¡ ¢ �¡ V  �� V���� ¥ �£� ��� Ð ����� ® ¯�
¥ �� ¡ �� �� � ��¥��¡ ��¡ ���¡� ��� �£� �� �¹£�� U ° Ä®
[ \] \] _`i j k̀lb`i fe g `e
´� ���¡ ��� h � �� ¦£  ¤ �£��¡ �� ¥���  �� ® ¶��£  ¡� ¢ �µ�¦£� ¤ �£�£� ¤ �£� � �£� �¥�±�� � ��£¡�� ® ¯�
¥��¡ � �� ¡���  �� �  ¡�£¡�� ��� ����� �£ ¥��¡��£ �� ¤ �£ ��¡ ��¡ �� ���¥� �� ¢ �£ �  �� �  �£�£���� ��£¬ ¤ �£�£�� �� ¥ �£¡ ¤ �£�� ® �� ���¥¡� ����� �� ������ �� ¥  ��� �� �µ��£� �¡ � ���� ��¡���  �� �� V� �¦£�£� ®
müäÒÕ ×ã n áüã
é�£� ¥ �£V� � ¥ ���� £� ¥ �� �£� £�� ���� ¢ ��£¬ ���� ¡ ��� �� V��¡ ·�¡�� ���¥� �� ½

Ä® �� �� ¥ �£¡ ¥ ���� £� ¥  �� ¦£� �£� £�� ���� V  �� ®

ÃÉ
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UN PION

A B C D E F G H

1

2

3

4

5

6

7

Ç  ¹£�� U ° Ä ½ ¯� ¥ ��¡��£ �� ¤ �£ ½ ¥ �� ¡ �� �� � ��¥��¡

ÃÍ



Æ ® �� �� ¥ �£¡ ¥ ���� £� ¥ �� �£� £�� ���� ¦£� �  ���� ¥ ����¡ �£ ¤ �£�£� ¦£  ¥ ��� �� ¥  ���� X��¡�£����Ì ��� ¥  ��� ��V����� ®
õ  �£�£�� �� ��� ��£¬ ���� ¡ ��� � ���¡ ���¥� � ¢ �� ¤ �£�£� �� ¡ ¥����� ��� ¡�£� ® õ  �� ¤ �£�£��� ¥ �£¡ ¥ ���� £� ¥ �� ¦£� �£� £�� ��£�� ���� �¡ ¦£� ���� �� � �¡¡� ���� £�� ��£V� �� ¥ ��¡£�� ¢
 � opïÚ ¤ �£�� ¦£��� � ·��� �� ��£¥ ® q r s Ù ptrïu ÙÚïpÝ oÛ v pw ÛÜ x q r Ý yÛÞÚ Ø ÙÞ Ø ÛÜz ïÞ oÛ Ø ÙÞÞÛÜ
ÞÙÝÞ s {ÛÚÜÛ ptrïu |Ûx
ÑÒæü×ÕãÒÕ óÒä n áüãä Ôó}ÒÕäÒä
õ  �� À� ¡ �� ¥ ���� £� ¥  �� �£� �� ¥ ��¡��£ ¥ ����¡ � ��������� ���� �£ �� �� £�� ��� µ£ ¡� ���¡ ��� ¥��� � ��� ¾�À ® �¹£�� U °Æ ¿¢ £�� �£ ¡� ���¡ �£� �� ¥  ��� ��V����� ¢ ��£¬°�  ���¡
��¡�£�� ��� ¢ �µ��¹��¡ ���� �� ��£ ��£� ¢ �¡ V�£� �¥¥��¡ �����¡ �� �¡����¡ ®
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A B C D E F G H

1
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7

8

1 2

3

456

7

Ç  ¹£�� U °Æ ½ ¯�� �±�¹��� �£ ¤ �£ ½ ��� µ£ ¡ � ���¡ ��� ¥ ��� � ���
U  ��  ¢ ���� �� ¥ �� ¡ �� �� � ��¥��¡ ¢ ��� h � �� �� ¥ �£V��¡ ¤ �£�� ¦£ ��£¬ ��£�� ����� ¡�

���¦£ ��� � �£�� ��� ¬ �£� �� �¹£�� U °» ® õ  ¥�� �¬��¥�� h � � � ��� �� �� ¤ �£�� �� ´Å ¾�À ® �¹£��U °Å ¿¢ �� ¥  �� � ���� �� ÎÅ ��¡ ��¡�£�� �� �¡ �� ¥ �� ¡ �� ����� ��V  ��¡ ����� ���¡� �� �£� ���¹£�� U °Ê ë �� ���� �£¬ Ð ����� �� ¤ �£�� ���£ ¡� ®
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1
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Ç  ¹£�� U °» ½ ~ �¡�£������¡ ¾Ä�� �¬��¥�� ¿ ½ ¥ �� ¡ �� �� � ��¥��¡

ÃÏ
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Ç  ¹£�� U °Å ½ ~ �¡�£������¡ ¾Ä�� �¬��¥�� ¿ ½ ¥ �� ¡ ��  �¡��� ��� � ��
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Ç  ¹£�� U °Ê ½ ~ �¡�£���� ��¡ ¾Ä�� �¬��¥�� ¿ ½ ¥ �� ¡ �� �����

É¼



V� ����  �� �¬��¥�� ¥ �£� �  �� V  �£�� ��� �� ��¡�£���� ��¡ �� ¥  ��� ½ ���� �� ¥ �� ¡ �� ��
�� �¹£�� U °Ã ¢ �£¥¥����� ¦£� � ���¡ �£¬ h� �� �� ¤ �£�� ® õ � �� � ��� ���¡ �� ¤ �£�� �� ¶» ¢ ��� ¥  ���
� ����� ���¦£ ��� � �£�� ��� ¬ �£� �� �¹£�� U °É V��¡ ·�¡�� ��¡�£�� ��� ® �� ��¡ ����� �� ¥ �� ¡ ���� �� �¹£�� U °Í ®
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1
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Ç  ¹£�� U °Ã ½ ~ �¡�£������¡ ¾Æ ±��� �¬��¥�� ¿ ½ ¥ �� ¡ �� �� � ��¥��¡
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A B C D E F G H

1
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Ç  ¹£�� U °É ½ ~ �¡�£������¡ ¾Æ ±��� �¬��¥�� ¿ ½ ¥ �� ¡ ��  �¡��� ��� � ��

àÒ æÒÓnä áÓnÔÕæá
´µ�¦£� ¤ �£�£� �  �¥ ��� �� ¡���¡� �  �£¡�� ¥�£� ¤ �£�� ¡�£� ��� ��£¥� ® õ � � � �¸ ¥��V  ��¡ ¥�� ¢
 � ��¡ � ������ �� ¥ �����¡ �£ ¡��¥� ® ´�¡¡� �£� ��� �� ¡���¡� �  �£¡�� ����¡ ¡£� �� �£� ��� �º � ���� ¢
� � � �  �� � ·£� ¢ ����� �£¬ ���µ��� ¢ ��� ��£¬ ¤ �£�£�� ¥ �£V��¡ � ���¡����� ¥ �£� À� �� £�� ¥��¡ �
��  ���� ���� ���¡�� �¡� �� ¡��¥� ® Î � ¥�£� ¢  � ��¡ ±� ��¡�� ¦£ � � �¬  �¡� �£��  ��� ¥��¡ �� ��
Ð � ¡�� ���¡ �� �£� ��� ¥ �£¡ V�� �� �� � �¦ ±� ¦£ ��� �  �£¡�� ¥�� ¤ �£�£� ®

����  �#���� � "�����#�

ÉÄ
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7

Ç  ¹£�� U °Í ½ ~ �¡�£������¡ ¾Æ ±��� �¬��¥�� ¿ ½ ¥ �� ¡ �� �����
� þ, Y� 	�
���
 � �� �� �
� �U �� � ��¡ £� ���V�£� � ���¨«��«¨ �£� ��¦£�� �� ��¡��£V��¡ ¡�£� ��� ¹����� ���¡�£�� �£ ¤ �£� �§¨S«TTU ¢ �¡ ��� ¥��¹������ ����� §¨©ª« ® ¯ � �¡ ���·�¡ �� �� ���V�£� ��¡ ¦£ � � ��¹��  ����� ������¡��� ��¡�� ¡�£� ��� ¤ �£�£�� ¥� �����¡� ¾µ£�� �� �£ ���µ ��� ¿ �¡ ��£� ������ ¥ �£V� �
���À���¡�� ��¡�� ¥��¹����� ±� � ��£¡��� ��V���� ��� ® ¯� ���������¡ �� À� ¡ ±� � �� �� �� ¥ � �¡�
����£� ��� ����� £� ���±��� � �  �� �� �£¬ ¥� �¡� «TU ��� �¶ �µ��� ® Î�£¬ ¡¸¥ �� �� ��¡�µ�� ���¡
¥��¥ �� ��� ¢ �� Ð � ¡� �£ ¥��¡ � ������� ¢ �¡  � ¸ � ���� ��£¬ ���������¡� �  �����¡� ®

¯� ���V�£� � �U �� � ��¡ � �£�� ¹����� £¡ � ¡ �� �� ¥�� �� ¦£�� ¡ �� ��� ¤ �£�£�� ¥� �����¡� ½ ¡�£�
��� �� ���£�� ¥��¹������ �¬  �¡��¡� �� ��¡��£V��¡ �£� � �U �� �¢ V� �� � ·��� ¥��À�  � �� ¥��°¹����� �µ��¥ �� �£ ����� �Uª ��¨«TTU ® ì� ��¡ À�������¡�� �� ¥ ����¡¡�� �£¬ ���µ ��� ��
� �����¡�� ¢ ��� ���� �£ � ��V���¥¥ ����¡ � �£� ¤ �£ � �§¨S«TTU ¢ �� �� �  �¥ ��� ¥�� � ���V���� ��
�£º ������¡ À��¡ ¾�  �� � ���¡ �£ °� ·��� ¿ ¥ �£� ��V��£�� �� ¥��¹����� �¡ ¥ �£� �£  À� �� ��¦£ ��� ��� � ��¬¥ ��� ���� ®

ÉÆ
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� @� ? �F � H F � � �F �? >��� � H F H @�F ��
� >� ; �@� � � F � �? � >F � �F � F � �� �F
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Ç  ¹£�� Ð° Ä ½ ²³

14 -1 2 4 1014 17 11 12 -5 0922 16 9 0 -6
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MAX MAX MAX MAX MAX MAX MAX MAX
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Ç  ¹£�� Ð°Æ ½ ²³ �V�� z Ûïr rÛwÜ �pwØ
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Ç  ¹£�� Ð°� ½ ²³ �V�� z Ûïr rÛwÜÛ tÜÙÝ �� Û

14 -1 2 4 1014 17 11 12 -5 0922 16 9 0 -6

MAX

MIN MIN MIN

MAX MAX MAX MAX MAX MAX MAX MAX

1

1.1 1.2 1.3

2
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3

3.1 3.2 3.3

4 -8 14

1014 12

10

7 3 -3 1 -7

1

1
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9

Ç  ¹£�� Ð°� ½ ²³ �V�� ÚÙtrÛÞ oÛ Ü |Û  w ÚÙÚïpÝ

É�



B C C8D 8 1

¡� �? =� ? �F � ; H ? >¢ @�F H ?
£ �; � �¢ � � F J K¤ ¥ M

¦§¨©ª �«¬ �®¯��°° ±� �² ³�²¯�¯� ´ �¬ µ ¶« ®«� µ� ²®°·��¸¹ °®µ¸³�« �º��¯ ±�« �º��¸² µ�� ±��³¶«�� µ�« »®²�¬¶®²²�³¶¬ ±�« ��¯�®¸ ±��« �¸¬®¸� µ ¼¸² ° ½�°� «�²« ¾ ¿² V®¶�¶ ³ ¼ ±�²¸° ±���¬¶®² À
ö Á ÂÃÄ ÅÆ À �®²«¬¶¬¸� ³� �®�« �¶²�¶�³ µ� ¦§¨©ª ¾

Ç «�¶«¶� µ� ³� ³¶¯²� µ� �®°°�²µ�
Ç ¶²¶¬¶�³¶«�¬¶®²
Ç « ¼¶³ È � ³¶�¸ É �®²²�¹ ¶®² �¸ «��V�¸� � �U �� �
Ç « ¼¶³ È � ³¶�¸ É µ¸ ³¶��¬¶®² µ¸ �® ��««¸« Ê°®µ� �¸¬® ³�È Ë
Ç ³�²��°�²¬ µ¸ Ì �¸

ö ÂÍÎÏÂ ÅÆ À « ¼® ��¸ � µ� ¬®¸¬ �� Ð¸¶ � ¬��¶¬ Ñ� ³� ���º���º� �� ÒÓ
Ç �® � ±�µ¸�� ÒÓ
Ç � ±��¸ ±���¬¶®² µ�« îÙÜïÙÝÚÛÞ

ö ÔÕÕÖ ÅÆ À « ¼® ��¸ � µ� ¬®¸« �� Ð¸¶ �®²���²� ³�« ®¸V��¬¸��«
Ç ¶²¶¬¶�³¶«�¬¶®² µ� ³ ¼��·�� µ�« ��¬¶�« µ ±�Ì Ñ� Ì ®¸ ±��«
Ç ���º���º� µ ¼¸²� � ±� ®²«� µ ¼®¸V��¬¸��
Ç �pwØ Þ ïÝ ÚÛÜoïÚÞ
Ç ��Ì ®¸¬ µ�²« ³� ·�«� µ ¼¸²� ²®¸V�³³� ®¸V��¬¸�� �² ×² µ� ��¬¶�

ö ÆÍÃØÄÙ ÅÆ À °®µ¸³� µ ¼¶²¬��»� í��¯� �V�� ³� «��V�¸� � �U �� �
ö ØÄÚÛÂÁ Ø ÅÆ À ¶°³�²¬� ¬®¸¬ �� Ð¸¶ �«¬ ��³�¬¶» Ñ� ³� «¬��¬ ±�¯¶� µ� ×² µ� ��¬¶�
ö ØÜÂÍÝ ÅÆ À °®µ¸³� « ¼® ��¸�²¬ µ� ³� »®²�¬¶®² µ ¼ ±�V�³¸�¬¶®² °�¶« �¸««¶ µ¸ °®µ� �� ³�È�¬ µ� ³� � ±� ±�V�³¸�¬¶®² µ�« �¬¬��²« �² ×² µ� ��¬¶� ¾ ´ ¼�«¬ �� °®µ¸³� Ð¸¶ °®µ¶×� ³�«���° Ñ�¬��« µ¸ �®¯��°°� ��Ñ�« ¸²� ��¬¶� ¾
ö ÕÞÆ ÅÆ À °®µ¸³� Ð¸¶ »�¶¬ �µ° ¶²¶«¬�� ³� ��¬¶� ¾ ì³ �®²¬¶�²¬ ³ ¼�³¯®�¶¬º°� �¶²�¶�³ µ� Ì �¸ É�¬ ¶³ « ¼�µ�¬� �¸¹ µ¶V��« °®µ�«  ®««¶· ³�« ¾

ÉÊ



ö ÞØÂß ÆÏ ÅÆ À �� °®µ¸³� ¯ Ñ��� ¬®¸¬ �� Ð¸¶ �®²���²� ³� ���º���º� ¾ ´ ¼�«¬ ³¸¶ Ð¸ ¶ »��� � �³�¸¹ »®²�¬¶®²« � ±�«�²¬�« µ�²« ³� °®µ¸³� ÂÍÎÏÂ ÅÆ ¾ ì ³ ¶°³�²¬� ³� �®¸�º� �¸àµ�««¸« µ�³� «¶°³� ���º���º� �� ÒÓ
ö ÜÂÍÃÚ ÅÆ À °®µ¸³� �®²¬�²�²¬ «�¸³�°�²¬ µ�¸¹ »®²�¬¶®²« �¬ «��V�²¬ Ñ� µ ±�¬��° ¶²�� «¶ ¸²�®¸ �«¬ V�³¶µ� ®¸ ²®²

ÉÃ



á @� >@; � �¢ £ � @F

âU·�Ï Äã U·��° «®² ÊÐ �¸�� Ë¾ ä Áº� �¹ ��¬�µà®¸¬�®° � °®µ�³ ®» ¬å®à ³�È�� ¯�° �« ÉÄÏÏ Ä ¾
âU ³¬Ï Äã U ³¬º®»�� Êì ¾Ë¾ ä õ�³��¬¶V� ¬���« �²µ °�Ì ®�¶¬È «È«¬�° « À Áå® �¹ ��¶° �²¬« å ¶¬º�®°°���¶�³ �º�«« �®°¸¬��« ¾É ÄÏÏ Ä ¾
âUh ÉÉã Uæ³ Êõ ¾È ¾Ë �¬ h �å·®�² Êø ¾ø ¾Ë¾ ä Áº� �¶²�¶ ³� �®²¬¶²¸�¬¶®² �²µ ¬º� æ ¶³³��º�¸�¶«¬¶� ¾ qÝ ç è éê èÝÝwÙ r épÝ  ÛÜÛÝ�ÛÉ  ¾ �ÃÃä�É� ¾
âU õÏ�ã U ³³¶®¬ Êë ¾àø ¾Ë �¬ õ�º ¶�¹ ÊÁ ¾Ë¾ ä ì²¬�³³¶¯�²�� ��¬¶×�¶�³³� �¬ ¶²»®�°�¬¶Ð¸�¬º ±�®�¶Ð¸� É ø ��« ÄÏÏ� ¾
âUêUÎÊÆã Uµ�³«®²àê�³«æÈÉ U �³��®�®V �¬ Î ®²«æ®È¾ ä è ru pÜïÚ�z Þ   pÜ u Ùz ÛÞ ¾ ä õ�¶²¯��à

ê��³�¯ É ÄÏÊÆ ¾
âUVµø VµÂÏÄã U ³³¶« Êì ¾ê ¾ËÉ V�² µ�� ø �¸³�² Êø ¾Ë �¬ V�² µ�² Â ��¶æ ÊÂ ¾Ë¾ ä U ³º�à· �¬��®²« ¶���Èà²¸°·�� «����º É ÄÏÏ Ä ¾
âÐõÏíã Ð ¶³³° �² ÊÎ ®��¶¬ Ë �¬ õº�°�² ÊÎ �V ¶µ Ë¾ ä õ¬��¬�¯È æ²®å ³�µ¯� �²µ «¬��¬�¯È�º�²¯� ¶² «æ ¶³³�µ  ��»®�°�²�� À U «¬¸µÈ ®» ¬º� ¯�°� ®¬º�³³® É õ¸°°�� ÄÏÏí ¾
âÐ¸�ã Ð¸�® Êø ¶�º��³Ë¾ ä é �®· �¸¬ À U ®å��»¸³ «�³��¬¶V� �¹¬�²«¶®² ®» ¬º� �³º�· �¬��³¯®�¶¬º° ¾ ä »¬ Àîî»¬ ¾¸²¶à�µ��·®�² ¾µ�î¸²¶¹î®¬º�³³®î«à× ³�«î ¾
âÐ¸�Ï�ã Ð¸�® Êø ¶�º��³Ë¾ ä ïÛ��Ýïðw ÛÞ   pÜ Ú� Û ñ îÙ rwÙÚïpÝ p  òÙz Û ó pÞïÚïpÝÞ ôÞïÝuñõ ÙzØ rÛÞ x ä Áº Ñ�«� µ� Î ® �¬®��¬ É V²¶V��«¶¬È ®» é�µ��·®�² É È��°�²ÈÉ ÄÏÏ� ¾
âÐ¸�ÏÊã Ð¸�® Êø ¶�º��³Ë¾ ä õ¬�¬¶«¬¶��³ »��¬¸�� �®°·¶²�¬¶®² »®� ¬º� �V�³¸�¬¶®²®» ¯�°� ®«¬¶®²« ¾ öpwÜÝÙ r p  è q ÷ ÛÞÛÙÜ��É ÄÏÏÊ ¾ ä »¬ Àîî»¬ ¾¸²¶à�µ��· ®�² ¾µ�î¸²¶¹ î®¬º�³³®î«à× ³�«î�®°·¶ ¾« ¾¯� ¾
â´º¶ÍÍã ´º¶ Êé ¶²¯à´º¸²¯ Ë¾ ä qÝ ÞÛÙÜ�� p  ø ÛÚÚÛÜ ù Û�ïÞïpÝ úê Ùû ïÝu ïÝ épzØ w ÚÛÜòÙz Û ó rÙs ïÝu ¾ ä Áº Ñ�«� µ� Î ® �¬®��¬ É V²¶V��«¶¬È ®» ø ��È ³�²µ ´®³³�¯� é��æ ÉÄÏÍÍ ¾
â´øÍ�ã ´�°·�³³ Êø ¸���È Ë �¬ ø ��«³�²µ ÊÁ ¾U ¾Ë¾ ä U �®°��¶«®² ®» ° ¶²¶°�¹ ¬���«����º �³¯®�¶¬º° « É ÄÏÍ� ¾
âÇ��Ííã Ç��È Êé ¾ü ¾Ë¾ ä ø ��º¶²� ®¬º�³³® ¾ ó ÛÜÞpÝÙ r épzØ w ÚïÝu É V®³ ¾ � É ²ý É É ÄÏÍí É  ¾ÍÏäÏí ¾
âÈ¸ÍÏã È¸¬®² ÊÈ ��¯ Ë¾ ä È�²�¬¶� ³���²¶²¯ �³¯®�¶¬º° É �³¶�µ ¬® ¬º� ¯�°� ®» ®¬ºà�³³® ¾ qÝ ç þ ÛwÜïÞÚï� ó Üpu ÜÙzz ïÝu ïÝ è ÜÚïÿ �ïÙ r qÝÚÛr rïu ÛÝ �Û� Ú� Û ÿ ÜÞÚ �pzØ w ÚÛÜ

� rszØ ïÙoÉ ±�µ ¾ �� ì�VÈ ÊÎ �V ¶µ Ë �¬ Ð��³ ÊÎ ¾Ç ¾ËÉ  ¾ Æ� ÄäÆÊ� ¾

ÉÉ



âÂ�éÏÆã Â ��¬� Êë®º² ËÉ � �®¯º ÊU²µ��«Ë �¬ é�³°�� Ê~ ¶�º��µ Ë¾ ä ì²¬�® µ¸�¬¶®² ¬® ¬º�¬º�®�È ®» ²�¸��³ �®°¸¬�¬¶®² ¾ ä Uµµ¶«®² ü�«³�ÈÉ ø ��« ÄÏÏÆ ¾
â� �¶Ï Äã � �¶²µ ³ ÊÂ ¾Ë¾ ä Á��� «����º ¶²¯ �³¯®�¶¬º° « ¾ qÝ ç épzØ w ÚÛÜ� é� ÛÞÞ� ÙÝo épu ú

ÝïÚïpÝ É ±�µ ¾ �� ø ��«³�²µ ÊÁ ¾U ¾Ë �¬ õ�º����� Êë ¾ËÉ  ¾ Ä��ä ÄÊÍ ¾
â� ¶�Í�ã � ¶��¸ ³» ÊU ¾Ë¾ ä Ð ��²µ à �² ®¬º�³³® �®¯��° ¾ qÝ ç épzØ w ÚÛÜ òÙz Ûúó rÙs ïÝu É±�µ ¾ �� Ð~Uø¿~ Êø ¾U ¾ËÉ  ¾ ÄÏÉäÆíÍ ¾ ä Â �³³¶« Â®�å®®µ É ÄÏÍ� ¾
â� ¶�ÍÏã � ¶��¸ ³» ÊU²µ��«Ë¾ ä h�å �®²��¬« ¶² �®°¸¬�� ®¬º�³³® �®�²�� V�³¸� É �µ¯��V®¶µ�²�� É ����«« É �²µ ��¶¬È¾ qÝ ç þ ÛwÜïÞÚï� ó Üpu ÜÙzz ïÝu ïÝ è ÜÚïÿ �ïÙ r qÝÚÛrúrïu ÛÝ�Û� Ú� Û ÿ ÜÞÚ �pzØ w ÚÛÜ � rszØ ïÙoÉ ±�µ ¾ �� ì�VÈ ÊÎ �V ¶µ Ë �¬ Ð��³ ÊÎ ¾Ç ¾ËÉ ¾ ÆÆÊäÆ�í ¾
âì�®ÏÊã ì�®¸«æ¶ ÊU²¬®² Ë¾ ä ì���²¶²¯ ®»  ®«¶¬¶®² �V�³¸�¬¶®² ¶² ¬º� ¯�°� ®»®¬º�³³® É ÄÏÏÊ ¾ »¬ Àîî»¬ ¾�« ¾¸°�«« ¾�µ¸î¸·î¬��º��¬îUÐõÁ~U´Á îVø à´õàÄÏÏÊàíÆ� ¾UÐõ ¾
âìøÍÍã ì�� Ê� �¶àÇ¸ Ë �¬ ø �º�Ì �² Êõ�²Ì ®È Ë¾ ä U �¬¬��² �³�««¶×��¬¶®² ��®��º ¬®�V�³¸�¬¶®² »¸²�¬¶®² ³���²¶²¯ É ÄÏÍÍ ¾
âõU ÉÉã õ ³�¬� ÊÎ ¾ë ¾Ë �¬ U¬æ ¶² Êì ¾~ ¾Ë¾ ä ´º�«« � ¾Ê à ¬º� ²®�¬ºå�«¬��² ¸²¶V��«¶¬È �º�««�®¯��° ¾ qÝ ç é� ÛÞÞ �û ïr r ïÝ ê ÙÝ ÙÝo ê Ù�� ïÝ ÛÉ ±�µ ¾ �� Ç��È Êé ¾ËÉ  ¾ ÍÆä ÄÄÍ ¾ä õ�¶²¯��àê��³�¯ É ÄÏÉÉ ¾
âõ�ºÍÏ�ã õ�º����� Êë®²�¬º�² Ë¾ ä Î ¶«¬�¶·¸¬�µ ¯�°� ¬��� «����º ¶²¯ ¾ öpwÜÝÙ r p  ØÙÜÙ r rÛr

ÙÝo oïÞÚÜïtw ÚÛo �pzØ w ÚïÝu É V®³ ¾ Æ É ²ý Ã É ÄÏÍÏ É  ¾ Ïíä ÄÄ� ¾
âõ�ºÍÏ·ã õ�º����� Êë®²�¬º�² Ë¾ ä Áº� º¶«¬®�È º�¸�¶«¬¶�« �²µ �³º�à· �¬� «����º �²àº�²��°�²¬« ¶² ���¬¶�� ¾ qñññ ÚÜÙÝÞÙ�ÚïpÝÞ pÝ ØÙÚÚÛÜÝ ÙÝÙ rsÞïÞ ÙÝo z Ù�� ïÝ Û

ïÝ ÚÛr rïu ÛÝ�ÛÉ V®³ ¾ ÄÄ É ²ý ÄÄ É ÄÏÍÏ É  ¾ ÄÆí�ä ÄÆ ÄÆ ¾
âõ�ºÏ Äã õ�º����� Êë®²�¬º�² Ë¾ ä ´º��æ��« À � ��V ¶�å ®» åº�¬ å ¶³³ º� �² ¶² �º�«« �öpwÜÝÙ r p  Ú� Û qÝÚÛÜÝÙÚïpÝÙ r épzØ w ÚÛÜ é� ÛÞÞ è ÞÞp�ïÙÚïpÝ É V®³ ¾ Æ É ²ý Ä� ÉÄÏÏ Ä É  ¾ ÉÄä ÉÍ ¾
âõ�®ÃÏã õ�®¬¬ Êë ¾ë ¾Ë¾ ä U �º�««à ³�È¶²¯ �®¯��° ¾ qÝ ç ê Ù�� ïÝ Û qÝÚÛr rïu ÛÝ �Û � É ±�µ ¾ ���¬ Î ¾ø ¶�º¶� ÊÐ ¾ø �³¬��� ËÉ  ¾ ÆÊÊäÆÃÊ ¾ ä ¿µ¶²·¸�¯º V²¶V��«¶¬È é ��«« É ÄÏÃÏ ¾
âü�¶ÍÏã ü�¶³³ Êë ¾à´ Ë¾ ä épÝÚÜïtw ÚïpÝ �Ù rÙ Ø Üpu ÜÙzz ÙÚïpÝ oÛÞ v Ûwõ oÛ Ü |Û� Ûõ ïpÝ ¾ ä

Áº Ñ�«� µ� Î® �¬®��¬ É V²¶V��«¶¬ ±� é��¶« Í à ê ¶²��²²�« É ® �¬®·�� ÄÏÍÏ ¾
âü�¶Ï Äã ü�¶³³ Êë��²à´º�¶«¬®º� Ë¾ ä ¿¹��¶°�²¬« å ¶¬º ¬º� ²�¯��	 «����º É �² �³¬��à²�¬¶V� »®� ®¬º�³³® �²µ¯�°� «����º ¾ qÝ ç þ ÛwÜïÞ Úï� ó Üpu ÜÙzz ïÝu ïÝ è ÜÚïÿ �ïÙ rqÝÚÛr rïu ÛÝ�Û� Ú� Û ÞÛ�pÝo �pzØ w ÚÛÜ prszØ ïÙoÉ ±�µ ¾ �� ì�VÈ ÊÎ �V ¶µ Ë �¬ Ð��³ÊÎ ¾Ç ¾ËÉ  ¾ ÄÉ�ä ÄÍÍ ¾
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