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Í L3[WLE?HJcIN?g ° na² � R3KDL�O � A*��E�H � RaHbH � L�Gf�?LE?HJGd¾.[$R*HJGIAFE�A*`�H � LLE?HJGIVXL�P�A~�~Lc:GIO�LE(OXZ(VJL3��G¯`7KDRaVJGfR*T(cILO�OJHWR*E\�?GIE(C�GIE4�~G�VXL�[WH[RaZ(O}Rac(VJLcfRaHJGIADE(O � GIY��,G_� LF��gaKDR*VJGfRaT(cILO7[WADE(EjL�[WHJL3��T?N¶RaVJVXA*��OGIE4H � L��?GfR*CDVWR*P����?A�E(ADH � R3KFL¶[WAFVJVXLcfR*HJL3��LVJVXADVJO3Î�E(A�VXLW�OJHXVJGf[WHXG�AFE(O�E(LL��0HXA�TULbGIP�Y\AFOJL���AFE�LVXVJADVXObR*OXOJA([WGfR*HXL�����G�H �GIE\�?GIVJL3[WH�[R*ZjOJLO3� ��� GIO�[WcfR*OJOBA*`�P�A(�?LcIO7��R*O�[Rac�cIL��¸½JTUA*�B�`eVXLLÀ\g�OJGIE\[WL�H � L$G�V�R*OXOJA([WGfR*HXL��µ[$R*Z(OWR*c��?GfR*CFV}RaP�O«RaVJLª`eVJLLA*`7R*E?Nµ½XT\A*�ÇY\R*HXHJLVXE(À ° ±�l$²7�,OJLL É GICFZ(VJL�±��$�
Ï AFOJH0LW�(G�OXHJGIE(C4[tADE\�?GIHXG�AFE(O�`eADV�¡J�~LE?HJGd¾.[RaHJGIADE G�E�CFLE(LVWR*cP�A(�?L$c�O7RaVJL�T\RaOJL��ªADE�H � L�[WADE\[tLY(HBA*`S¡_E(OXHJVJZjP�LE?H}Rac(¢bRaVJGd�R*Tjc�L$Ob�,¡_¢«� ° ±F±X²´g ° m$²J��¡_¢�P�LH � A(�?O�H}R*�FLÐRF�?KDR*E?HWR*CDL�A*`S[WADE?��?GIHJGIAFE\R*c�G�EU�?LYULE\�?LEU[WL�VXLcfR*HJGIAFE(O�GIP�Yjc�GIL���T?N�H � L0P�A(�?L$cHJAÇY(VJA*KFL4H � Lµ¡J�?L$E<HXGd¾.[R*HXGIADEÑA*`�OJYUL�[WGd¾.[�[R*ZjO}R*cd�_LW�:L�[WHJO3�� � L$E�H � L>P�A~�~Lc�GIO�E(ADH�VXG¬[ � GIE�[WADE\�~G�HXGIADE\Rac�G�EU�?LYULE?��?LEU[WLO�g�H � L$OJL�P�LH � A(�?O�R*VXL�E(AFH�P�Z\[ � GIE?`,ADVJP�R*HXG�KFLD�0¡_E° È$²Jg:�bL0Y(VXADYUADOJL3��R�EjL�ÒCDV}RaY � Gf[Racq[tVJGIHJLVXGIADE³`eADV�¡J�?LE?HXG¯�¾.[RaHJGIADE�� � Gf[ � �?A?LO�E(AFH�P#Ra�DL��?GIVJL�[WH�Z(OJL�Aa`	[WADE\�~G�HXGIADE\RacGIE\�?LYULE\�~LE\[WLDg:RaE\��H � Z(O�[RaE�TUL«OXZ\[[WL$OJO_`,Z(cIc�N>RaY(Y(cIGIL���HXAP�A(�?L$c�OBGIE�� � Gf[ � ¡_¢�P�LH � A(�?OB�bAFZ(cf�0`¼RaG�c_�
¡_E�H � GIO�Y\RaY\L$V�g(�BL�Y(VJA*K?Gf�?L�R*E�GIP�YUADVJHWR*E?HBCDLE(L$V}R*cIGI �RaHJGIADEA*`7H � L�P�LH � A~��Aa`q¡_EjOJHJVXZ(P�L$E<HWR*c�¢bR*VXG¬RaT(cILO�H � R*H�VXL��?Z\[tLOH � L#GIP�Y\RD[WH�Aa`«H � L�GIE\�?LYULE\�~LE\[WL�VJLcfRaHJGIADE(O�G�P�Y(cIGIL��>T?NH � L«P�A(�?Lc:ADE�H � L�Y\LV´`eADVXP#RaE\[WL�A*`�H � L�P�LH � A~�h�
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É GICDZ(VXLbm(�:i�OXG�P�Y(cILScIGIE(L�RaVSP�A(�?L$c<R*EU��GIHJO	[$R*Z(OWR*c(�?GfR*CFV}R*P
i�EÇL��FZ\R*HXG�AFE à Ý<;>= ë!ì LEU[WA(�?LO>H_�BAµ�?GIOJHXG�EU[WH>R*O_�OJZjP�Y(HXG�AFE(O����W±���H � L�YUADOXOJGIT(cILBLW�(G�OXHJLEU[WL�Aa`S�¼�?GIVXL�[WH}��[R*Z(OWR*cGIE@?\Z(L$E\[WL�Aa`A= ADE à Î(RaE\�:gj�¼mF��H � L�R*T(OXLE\[WL�Aa`h[RaZ(O}Rac:GIE?�?\Z(L$E\[WL�ADE à A*`bR*E?N�KDR*VXGfR*T(cIL�H � RaH«�?A?LO�E(AFH«RaY(Y\L3R*V�AFEH � L�VJGIC � H´� � RaE\��OXGf�?L�A*`�H � L�L��FZ\R*HXG�AFES� ��� L�YUR*V}RaP�LHXLV#;�FZ\R*E?HXG¯¾ULO�H � L��_�?GIVJL�[WHW��[RaZ(O}Rac	Lt�.L�[tH�Aa`B= AFE à � ��� RaHGIO�g*H � L�L3�DZUR*HJGIAFE¶[WcfRaG�P�O:H � RaHbR�Z(E(GIH7GIE\[WVXL�R*OXL�GIEC=¹�BADZ(cf�VJL$OJZ(cIH�GIED;�ZjE(GIHJO�GIE\[WVXL�R*OXL�Aa` à g�R*OXOJZ(P�GIE(C�H � R*H�LKFLVJNF�H � G�EjC�LcIOJL�VXLP#RaGIE(O�H � L�OWR*P�LD� ��� L�KDR*VXGfR*T(cIL ì GIO«[$R*cIcIL��R*E³ÀDLVXVJADVXÀ�AFV�À<�?GIOJHXZ(VJTUR*E\[WL$À\Î:GIH�VJL$Y(VJLOXLE?HJO0Z(E(AFT(OJLVXKDL��T\RF[J�?CFVJADZjE\�³`¼RD[tHJADVXO�H � R*H�H � L�P�A~�~LcILV��?L�[WGf�?LO0HJA³�DLLYZ(E(Lt�~Yjc¬RaGIE(L��:�
��� LBL��FZ\R*HXGIADE(O�R*E\��H � L7Y\RaGIVJOSAa`\LVXVJADV´�¼HXLVJP�OB� ì$è â ì æ �h��G�H �E(AFE?�¼ $LVJA�[WADVXVJLcfRaHJGIADE��?Lt¾\E(L�H � L�OJHXVJZ\[WHXZ(VJL�Aa`SH � L�P�A(�?Lc_���� L�P�A(�?L$c\OXHJVJZU[WHJZ(VXL¶[$R*E�TUL�VXLY(VJL$OJLE?HJL3�>T?N�R��?GIVJL3[WHJL��CDVWR*Y � gD[R*cIcIL��0[R*ZjO}R*cU�?GfR*CDVWR*P�gGIE�� � G¬[ � H � LBOJL$HbAa`\E(A(�?LOGIO��?LW¾UE(L���T?N4H � L�KDR*VXGfR*T(cILO à�áâ3ã�ã3ã(âXà\ä g�R*E\��H � LVXL�GIO�R�?GIVJL3[WHJL��0L3�?CDL�`eVJAFP à è HJA à?æ Gd`\H � LÐ[tA<Ltº#[WGILE?H	Aa` à è GIE�H � LL��FZ\RaHJGIADE�`eAFV à æ GIO«�?Gd�:LVJL$E<H `eVJAFP¹ $LVJAU��i«�(�~G�HXGIADE\Rac�cIN?gDGd`LVXVJADV´�¼HXLVJP�O ì è RaE\� ì æ � R3KDL7EjADE?�_ LVXA«[WAFVJVJL$c¬RaHJGIADE�g��BLbRF�(�R��¼�jR*O � L��(�BT(Gf�?GIVJL3[WHJL��ÚL��?CDL�T\LH_�BLLE à è RaE\� à?æ � É GICDZ(VXLm0O � A*��O�R�P�A~�~Lc:��GIH � H � L�VXLOJYUL�[WHXG�KFL¶[$R*Z(OWR*c	�~G¬RaCDVWR*P4�
¡_E�H � GIO��BADVX�:g\�BL�[WADE(OXGf�?LV�AFE(cIN�VJL3[WZ(VJOXGIKDL�P�A(�?LcIO�gjH � RaHGIO�gUé æ è ÝÑl�`eADVFEHG í � ��� L�OJHXVJZ\[WHXZ(V}Rac7Y\RaV}R*P�LHJL$VJO�A*`�H � LP�A(�?L$c¼gU�?LE(AFHJL���T?N4I?g�R*VJL0H � L¶[WA?LWº#[tG�L$E<HXO�é è æ gSR*EU��H � LE(AFE?�¼ $LVJA�LE?HXVJGILO�Aa`7H � L�LVXVJADV�[WA*KDR*VXGfR*E\[WL�P�R*HJVXGd�ªð0�
É Gd�~GIE(C H � L�P�A(�?Lc�OJHXVJZ\[WHXZ(VJLÅRaE\�êRaOJOXG�CFE(GIE(C�KDR*cIZ(LO�HXAH � LêY\RaV}RaP�LHXLVJOJI?g�H � LÑP�A(�?Lc��?LHXLVJP�G�EjLO�R Z(E(Gf�FZ(L[WA*KDRaVJGfR*E\[tL¹P�R*HJVXGd�<K A*KDLV H � L AFT(OJLVXKDL�� KDR*VXG¬RaT(cILOß�à á â3ã�ã3ãUâJà ä å g?CDGIKFLE�T<N³�eOXLL ° ±X²Jg?Y\R*CFLML Ä �

K��/I*�7Ý��/NPO�ñ���Q á ðSR �TNMO ñ���Q á�UWV �}±3�
� � LVXL�ñËGIObH � L�P#RaHJVXG¯��A*`7[WA?LWº#[WGILE?HJO�é æ è �
@BADE?KFLVJOXLcIN<g:GIE>H � L0¡J�?LE?HJGd¾.[RaHJGIADE³Y(VJAFT(cILP4g:R3`,HJLV�¾(�(GIE(CH � L�OXHJVJZU[WHJZ(VXL�Aa`ÐH � L�P�A(�?Lc_g(AFE(L�R*HXHJLP�Y(HJO�HJA�OJAFc�KFL�`eAFVI�GIE4HXLVJP�O«Aa`ÐH � L�ADTjOJLVXKDL���[WA*KDRaVJGfR*EU[WL�K�� ��� GIO«GIO�E(AFHR*cI��R3N?ObYUADOXOJGIT(cILD�B¡_E>OJAFP�L�[R*OXLO�g:EjA�Y\R*VWR*P�L$HJVJGI �RaHJGIADE�A*`H � L>P�A(�?Lc�[WADZjc¬� TUL [tADP�YUR*HJGIT(cIL���G�H � R�CDGIKFLE�K���¡_EADH � LV�[R*OXLO�g�H � L�OJHXVJZ\[tHJZ(VXL4Aa`�H � L³P�A(�?Lc�P�R3N�Y\LVXP�GIHOJL$KDLVWR*c7�?GIOJHXG�EU[WH�OXADcIZ(HJGIAFE(O7`,ADV�H � L�Y\RaV}RaP�LHXLVJO3�7¡_E>H � LOJL[RaOJLO3g\H � L�P�A(�?Lc:GIO�[R*cIcIL��DX1YZX\[e{Dz]X@^/[ obzW{*�
_ A*�BLKFLV�g*L$KDLE0Gd`\H � LBP�A(�?L$cDGIOSE(AFE(Gf�?LE?HJGd¾.RaT(cILDg3OJAFP�L�Y\R3�V}RaP�LHXLVJO�P#R3N�TUL�ZjE(Gf�DZjLcIN#�?LHXLVJP�GIE(L��Ú`eVJAFP¹H � L�CDGIKFLE
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É GICDZ(VXL�È(� � N<YjG¬[$R*c:¡_E(OXHJVJZjP�LE?H}Rac:¢bR*VXGfR*T(cIL
R*OXOJZ(P�Y(HJGIAFE(OÐRaE\���(R*HWR(��� � LE(LKFLV�H � GIO�G�O�H � L�[RaOJLDgjH � LOJYUL�[WGd¾.[�Y\R*VWR*P�L$HJLVXO�R*VJL:[e{Dz]X@^/[ obzW{*�
É GIE\R*cIcIN<g3OXG�EU[WL�H � L«[WAFE\�?GIHJGIAFE(Ob�BL�OJL$L��GIE?KDAFc�KFLbH � L�OXHJVXZ\[X�HJZjVJL>Aa`«H � L>P�A(�?Lc�RacIADE(LDgBR*E\���?A�EjADH��?LYULE\� ADE�H � LE?Z(P�L$VJGf[R*c�KDRacIZ(LO�Aa`�Y\R*VWR*P�L$HJLVXO�I?g��BL>GIE(OJGIOXH�ADE(cINµAFE� R3K?GIE(C�Gf�?LE?HJGd¾.[$R*HJGIAFEÚRacIP�ADOXHbL$KDLVXN<� � LVJLDg�R*cIcIA*��GIE(C�`eL�Y\RaH � AFc�AFCDGf[Rac\LW�\[WL$Y(HJGIADEjO�� ��� L�[WAFE\[WLYjH«Aa`7G¬�~LE?HJGd¾.[RaHJGIADER*cIP�ADOJH�LKDLVXN?� � LVJL0GIOB`eADVXP#Rac�GI L3��GIE�OJL�[tHJGIADE Ä �
` a �(�cbedgf��	�ihkj7�(¦7¨ ¥ §
l�;nmq5�1,2�1,+(5Joqp Y\RaH � [rX�yesut}y�v(sw[¬pÐy�p�z�xw(z]X\rWzyY z�zW{WsDzWp{ {u[rtWzWr�^JzW{yYZtB|][e{u[rtWzWr�^JzW{�}�pw(rWs~^es(yW^	zWyDrts¶zW{WsDz�p�^´yZt�^ep#[rX�^,s~zX1Y3{Dz�z%X\{Z[rX@s�^,s~zev1tWzWr}zW{Z[rX@sÚzW{�saz$v p �?GIVJL�[tHJL���Y\RaH � [Ip�yv(yW^,s�r�YZ�Fv\Y3p�zW{SYuXjx���|]� {Z[rt}zWr�^´zW{�zW{WsDzWp���y*xfxkYut][ez%X�^´zW{�[rX^,s~zªp�yu��z�{u[�t}zWr�^/[�YZX(vD�MY3{Dz~=�[Ip�y��~LO}[WL$E\�?LE?H�Y z�X1Y3{Dzà [ zP^,s~z]t}zC[Ip�y�{u[rtWzWr�^JzW{Pv(yW^,sMz]t�Yu� à ^ Y~=�vC�MY3{DzP��[Ipy>r�Y*x x�[e{Fz%t�[�Xµy�v(yW^,sw�J[ z~^es(z%tWzC[Ip¶yCv(yu[�t�Y z¶r�YuX~p$zWr$wn^T[r�*zzW{WsDzWpC[rX�� pw~rts�^es(yW^y|�YW^,sÚzW{�saztp¶yutWzwYZt%[ez]X@^Jz}{�^�Yu�byZt}{~�{ zv�sv)� ã�ã3ã�� ��� ã�ã3ã }Dv
Q:L$HF��TUL#R�Y\R*H � T\L$H_�bLL$E�= R*EU� à g7R*E\�³cILHw� T\L�RaEGIE?HJLVXP�L��?GfRaHJL7KDRaVJGfR*T(cIL7GIEF���S��LB�?LE(AFHJL�H � L�OJZ(T(YUR*H � A*`@�[WAFE(OJGIOJHXGIE(C�A*`:H � L�L��~CDLOBT\L$H_�bLL$E�= R*E\�C��T?NF� ° =g�q�Ð²J�
l�;nmq5�1,2�1,+(5�� �/�\�_p�z v~yZt}y�^T[�YZXD�p p�z�^wY z�X�Y�{FzWp:���i�fOJLY\RaV}RaHJLO:= z%t�Yu� à [rXÅy�s�tWy�v(sn�[ z�� T(cIA([X�<O4z]�*z%t%�:v(yW^,s�|}z�^/�bzWz%XD= yuX\{ à v p v(yW^,s��[Ip�|$x¡Y3r�¢DzW{�|]�µy¸p�z�^C� { v�Yp}p%[�|$x��µz]�ev\^/��}�[ z4YuX\z�Y/z�^,s~zz�Yaxfx¡YZ�£[rX@s�s\Y*xI{3p%¤

{ [ }���r�YuX@^Jyu[�X?p�yW^�x�zWy3p�^FYuX\z~X1YuX��}r�Yaxfx�[,{Dz]tP^es(yW^k[Ipy[�X��B¥
{ [�[ }�� r�YZX@^´yZ[rX?p¶y�^ÐxIzWy3p�^¦YZX\z�r�Y*xfx§[e{Dz]tP^,s~y�^¨[IpwYaw�^,p%[e{Dz~�yuX\{ªs~yp�X1Y�{Dztp$rWz]X\{DyZX@^F[rX���v

© ¤<¥ �F�(�(¨eª ÕS¥ �(� ×M« ���(©X��� ×JÕ Ö Õ �\d�¦�§��
��� L�HXV}RF�?GIHJGIADE\RacS�?LW¾\EjG�HXGIADE>�FZ\R*cIGd¾\LO�R0KDRaVJGfR*T(cILP�!R*O�GIE?�OJHXVJZ(P�LE?H}Rac¼g?VXLcfR*HXG�KFL�HXA�R�[R*Z(OXL�= RaE\��LW�:L�[WH à Gd` ° ±�l$²J�
±D�k�ËGIO�G�EU�?LYULE\�?LE?H�Aa`ÐR*cIc�LVXVJADV�HJLVXP�O�H � RaH � R3KFL¶RaEGIE@?\ZjLE\[WL�AFE à H � R*H�GIOBE(ADH�P�L��?GfR*HXL���T?N:= Î
m(�k�ÑGIO�E(AFH�G�EU�?LYULE\�?LE?H�A*`¬=��
��� L�G�E?HXZ(GIHJGIADE�TUL � GIE\�ªH � GIO��?LW¾\E(GIHXG�AFE�GIObH � R*H�R*cIc:[WADVXVJLcfR3�HJGIAFE4TULH_�BLLE�� R*E\� à P�Z(OXH�T\L�GIE?HJLVXP�L��~G¬RaHJL��³T?N�=��¡,`S�BL�[R*Eª¾\E\������GIH � H � LOXL«YjVJADYULVXHJGILO�g?H � LE�H � L�[R*Z(OWR*cLW�:L�[WH�A*`¬= ADE à g(�?LE(AFHJL���T?N#éag?G�OBGf�?LE?HJGd¾\L3��R*EU��CDGIKFLET?N#éBÝq�®�¯B°n1®�±0�



W

XZ Y

É GICFZ(VJL�n\��¡_¢��	�jRaP�Y(cILO
Z1

Y

X2X1

(a)

Z2 Z1

Y

X2X1

(b)

Z2

a

bb’

a’

c1 c2

É GICFZ(VJL Ä �7M~G�P�Zjc�HWR*E(L$ADZ(O7ZjOJL�Aa`	H_�BA�¡_¢�O
É GICDZ(VXL�È�O � A*��O�R�H_N?Y(Gf[Rac�LW�\R*P�Yjc�L0A*`�R*E�GIE(OJHXVJZ(P�LE?H}RacKDR*VXGfR*T(cILD��¡_H�GIO0L�R*OXNµHXA�KDLVXG¯`,N�H � RaH�KDR*VJGfRaT(cIL�� O}R*HXGIO_`eNY(VXADYULVJHXG�L$O��}±3��R*E\�³�_mD�BGIE�H � GIO�P�A(�?Lc_�
iÒCDLEjLV}Rac�GI �RaHJGIADE³A*`bH � L�¡_¢!P�LH � A(��GIO�A*�:LVXL���H � VXADZ(C �H � L�Z(OXL«Aa`	[WADEU�?GIHJGIADE\Rac(¡_¢�� O3��iê[WADEU�?GIHJGIADE\Rac(¡_¢ÑG�O�R�KDRaVJGd�R*Tjc�LC��H � R*H�P#R3N�EjADH � R3KDL�Y(VXADYULVJHXGILO0�}±���R*E\�³�_mD�gUT(ZjHH � LVJL�G�OBR«[tADE\�?GIHXG�AFE(GIE(C�OJLH��Þ� � G¬[ � P�R*�DL$OSGIH � R*Y(YULE(O3�� � L$E4OXZ\[ � Y\RaG�V��T� â ����GIO�`eAFZ(E\�:ghH � L�[R*ZjO}R*cBLW�:L�[WH0A*`=�AFE à GIObGf�?L$E<HXGd¾\L���R*E\�ªCDGIKDL$E�T?N�ébÝ �®�¯�� ��°n1®�±	� �Å�
° ±D±X²bYjVJA*K?Gf�?LO�H � L0`,ADcIcIA*��G�EjC�L��FZ(GIKDR*cILE?H�CFV}R*Y � Gf[R*c7[WVXG�HXLW�VJGIAFE�`eADV�[tADE\�?GIHXG�AFE\R*c�¡_¢�� O�g�T\R*OXL���AFE�H � L�[WADEU[WLY(H0A*`«�F�OJL$Y\R*VWR*HJGIAFES�
±D�	� [WADE?HWR*GIE(O�ADEjc�N�EjADE?�J�?LOW[WLE\�?L$E<HXO�A*` à Îm(�	� �F�_OJLYUR*V}RaHJLO���`eVJAFP à GIE�H � L�OJZ(TjCDV}RaY ��
� ADT?�HWR*GIE(L���T?N�VXLP�A*K?GIE(C�L��~CDLP= � à `,VJADP 
 ÎÈ(�	� �?A?LO�EjADH��F�¼OXLY\RaV}R*HXLw�Ç`eVXADP�=�GIE 
 � �
i�O�R*E�Lt�jRaP�Y(cIL�A*`�H � L�RaY(Y(cIGf[R*HXG�AFEêAa`�H � GIO4[tVJGIHJLVXGIADESgÉ GICDZ(VXL�n>O � A*�ÒH � L�CDV}RaY � ADTjH}R*GIE(L3��T?N4VXLP�A*K?GIE(C�L��?CDL= � à `eVJAFP¹H � L�P�A(�?L$c:A*` É GICDZ(VXL�m(�Bi `eHJLV�[WAFE\�?GIHJGIAFE?�GIE(C�ADE0KDR*VXG¬RaT(cIL��!gn��T\L3[WADP�LOb�F�_OJLYUR*V}RaHJL��¶`eVJAFP à T(ZjHE(AFHB`eVJAFP�=�� ��� Z(O�g?YUR*V}RaP�LHXLV�é�GIObGf�?LE?HXG¯¾UL��:�
_ A*�BLKFLV�g7Rac�H � ADZjC � H � L�P�LH � A(�>Aa` [WAFE\�?GIHJGIAFE\R*c7¡_¢�� O�GIOKDL$VJN0Z(OJLW`,Z(c_g*GIHq[$R*E(E(AFH�T\L�RaY(Y(cIGIL���HJA�R�OJGIP�Y(cIL7P�A(�?Lc?cIGI�DLH � L�ADE(L�G�E É GICFZ(VJL�� Ä Ê?��B¡_E>H � GIO«[RaOJLDgUKDRaVJGfR*T(cILOF� á RaE\����0�?A�EjADH«�FZ\RacIG¯`,N#R*O�¡_¢�� O���GIH � VJLOXY\L3[WH�HJA�LGIH � L$V�é á AFVé��F��i�c�OXA\g:H � LVXL�G�O�E(A>[WAFE\�?GIHJGIAFE(GIE(C�OXLH�� � Gf[ � P#Ra�DLO�GIH� RaY(Y\L$E(O�� ��� LVJLt`eADVXLDgSH � L�[WAFE\�?GIHJGIADEUR*cS¡_¢ÒP�LH � A(��`_R*GIcIO�g�?LOXY(GIHJLBH � Lq`¼RD[WH�H � RaHSH � L7P�A(�?L$c*G�O�[WADP�Y(cILHJL$c�N�Gf�?L$E<HXGd¾\L��:�
É GICDZ(VXL�� Ä Ì$��O � A*��O³H � L CDV}RaY � ADT(HWR*GIE(L��ÑT?NÑVJLP�A*K<GIE(CL��?CFLO�= á���à RaE\�D=�� � à `,VJADPÙH � L�P�A~�~Lc_����ADHXLH � R*H�GIEÅH � GIO�CFV}R*Y � gF� á R*E\� � � O}RaHJGIO_`,N�H � L�CDV}RaY � Gf[Rac[WAFE\�?GIHJGIADEjO�`eADVBR«[tADE\�?GIHXG�AFE\R*cj¡_¢��F¡_E<HXZ(GIHJGIKDL$c�N?g3Gd`S�bL�[WAFZ(cf�Z(OXLbTUADH � ��±BR*E\�����7HXADCDL$H � LV7RaOSGIE(OJHXVJZ(P�LE?H}RacDKDR*VXGfR*T(cILO3g�BL«�BADZjc¬�ªT\L0R*T(cIL�HXA�Gf�?LE?HJGd`eN�Y\RaV}RaP�LHXLVJO�é á RaE\��é � �
��Lt�~H³H � LAFVJLP OXH}R*HXLO�H � L�P�R*GIE�VJLOXZ(cIH>A*`�H � GIO>YUR*YULV�g� � Gf[ � LW�(HJLEU�?O�H � L�P�LH � A(�0A*`	[WAFE\�?GIHJGIAFE\R*c(¡_¢�� O7HJA�R*cIcIA*�

Z1

X1

Z2

X2

Y

Y

X2X1

(a)

Z

(b)

c1 c2
c1 c2

Y

X3X1

(c)

c1 c2

Z

X2

É GICDZjVJL Á � Ï AFVJL�LW�\R*P�Y(cILOBA*`	EjL�![WVJGIHXLVJGIADE
H � LbZ(OXL7A*`UP�Z(cIHJGIY(cIL:GIE(OJHXVJZ(P�LE?H}R*cFKDR*VXG¬RaT(cILO:HJA�ADT(HWR*GIE�H � LOJGIP�Z(cIHWR*E(LAFZ(O�Gf�?LE?HJGd¾.[RaHJGIADE�A*`�R�OXZ(T(OJL$H�Aa`�Y\R*VWR*P�L$HJLVXOA*`�H � L�P�A(�?Lc_�
����;?+\'*;�� o�� [��¶y��*yut][ey�|$x�z à ��yZX\{�r�YuX?p%[e{Fz%tM^es(z�zW{WsDzWp= á � àbâ3ã3ã�ãUâ = ä � à ��[rX»y r}yawFp$yaxDs�tWy�vjs 
 vp pWpw@�¶z�^es(yW^4�bzÅrWyuX�o£XU{ ^Tt%[ v\x�ztp��T� áâ � á*â � á ��� ã3ã�ã ��T� äSâ � ä:â � ä ���7pw(rWs�^,s~y�^T¤

{ [ } � YZt�E�Ý ± â3ã3ã�ã(âWî �w� è yZX\{�^,s~z�z$x�z]�¶z]X@^,p�Y/z � èyut}z¦X1YuX��}{Dztp$rWz]X\{Dz]X@^,pwY/z à ¥qyuXU{£� è [Ip�yuX�w'X�|x)Y�r�¢azW{v~y�^es4|}z�^/�bzWz%X�� è yZX\{ à [rX\r$x¯w({u[�X@sªzW{�saz¦= è �Ùà v
{ [�[ }"!hz�^ 
 |Wz�^,s~z�rWyawDp�yaxksut}y�vjsqY�|�^´yZ[rX\zW{:z%t�YZ� 
 |]�{Dz$x�z�^T[rX�sªzW{WsDztp¨= á � àbâ3ã�ã3ã\â = ä �Ùà v$#�s(z%X��%� è{W�_p�z/v(yutWyW^JzWpF� è z%t�Yu� à [�X 
 ¥{ [r[�[ }�� è {�Y3zWpPX1YW^F|$x¡Y3r�¢Fv(yW^,sy� è [rX 
 �c^,s~yW^#[Ip��HX�Y��*yut%[)�y�|$x�z~[rX�� è |Wzx)YuX@s3pP^ Y&� è v
{ [r� } � YZt�±('�E*) í ' î �F�*yut][ey�|$x�zP� æ {�Y3ztp�X1Y�^�y�v�v(z}yZt[rX�v(yW^,s¨� è �7yuX\{C[ zcv~y�^esFpA� è yuX\{#� æ s~yZ�z�y0r�YZ�w��YuX�yZt%[ey�|$x�z&+C�£^es(z%XS|�YW^,sy� è ° +�� à ²�yZX\{e� æ?° � æ �,+�²v�YZ[rX@^#^ Y$+¶v
#�s~z]X@�k^,s~zev(yutWyu��z�^Jz%ttp�Y/z�zW{WsDzWpP= áP� àbâ3ã�ã3ã\â = ä	� àyutWze[e{Dz]X@^/[ obzW{�yax���Y3p�^bz%�*z%t]�u��s~z]t}z��qyZX\{�rWyuX�|Wz�r�Yu�ev\wn^´zW{|]�0p]Yax��W[rX@s�y0p%�3p�^´z]�gY/z�x§[rX\zWyut�z�xw(y�^T[�YZX?pv
É GICDZ(VXL Á O � A*��OBP�AFVJLBLW�\R*P�Y(cILO�G�E�� � G¬[ � H � L�P�LH � A(�0A*`[WAFE\�?GIHJGIADEUR*cS¡_¢�� O�`¼RaG�cIO�R*E\��AFZ(V�EjL��[WVXGIHJLVXG�AFE4GIO�R*T(cIL�HXAY(VXA*KDL0H � L0Gf�?LE?HJGd¾.[RaHJGIADE�A*`BY\R*VWR*P�L$HJLVXO�é è � O���¡_E�Y\RaVJHJGf[X�Z(cfR*V3g(P�A~�~Lc��¼Ê?�BGIO«R0TUA*�B�e`,VJLL�P�A(�?Lc_g(R*E\��H � ZjO�GIO�[WADPª�Y(cILHXLcIN«Gf�?L$E<HXGd¾.R*T(cILD� Ï A(�?LcU�¼Ì�hGIc�cIZ(OXHJVWR*HJL$OqRaE�G�E?HXLVJLOXHJGIE(C[RaOJL>GIEµ� � G¬[ � KDR*VJGfRaT(cIL�=$��GIO0Z(OJL3�ÅR*O0H � L³G�EjOJHJVXZ(P�L$E?�H}Rac�KDR*VJGfRaT(cIL�`eADVe= áP� à g\� � G�cILw�ËGIO�H � L0GIE(OJHXVJZ(P�LE?H}RacKDR*VXGfR*T(cIL�`eADV�= � � à � É GIE\RacIc�N?gUGIE�P�A(�?Lc��_é���bL � R3KFLR*E�LW�\R*P�Y(cIL�GIE>� � Gf[ � H � L�Y\RaV}R*P�LHJL$V«Aa`bL��?CFL�=�- � àGIO�E(AFE(Gf�?LE?HJGd¾.RaT(cILDg:R*E\�ÚOJHJGIcIcSH � L0P�LH � A(�#[$R*E�Y(VJA*KFL�H � LGf�?LE?HJGd¾.[$R*HJGIAFE�A*`7é á RaE\��é��*�
. / � ÕS× ©�ª®© ¥ ����021 Õ �?¨ × �(�
354 o 6�6�;<5�2�1�m87*&(231f+U5:9ª);��+:-$2$<*=\;?'?>A@��	;?'*;
Q:L$HCB��?LE(AFHJL�H � L�HJAFH}R*cjE<ZjP�T\LV�A*`SY\RaV}R*P�LHJL$VJO7GIE�P�A(�?L$c

 � ��� LESg�L�RF[ � KFL�[WHXADVwIEDGFIH4�?Lt¾\E(LO�R�Y\R*VWR*P�L$HJVJGI �R�HJGIAFE#Aa`7H � L�P�A(�?Lc_� É AFV�L�RD[ � YUR*V}RaP�LHXVJGI �RaHJGIADE�I?g(P�A(�?L$c

 CDLE(L$V}R*HXLO�RµZjE(Gf�DZjL [WA*KDRaVJGfR*EU[WL�P#RaHJVJGd��K��TI*�� Q:LHIF�KJ á â3ã�ã3ã(â J ä ���?LE(AFHJL0H � L0KDL3[WHJAFV�A*`7KDR*cIZ(L$O«R*OXOJGICDEjL��>T?NI�HJA�Y\RaV}R*P�LHJL$VJO�J áâ3ã�ã3ãUâ J ä �



¿�R*VWR*P�L$HJLVXO:J áâ3ã3ã�ãUâ J ä g�R*VJL Gf�?LE?HJGd¾\L��ËR*cIP�AFOJH�LKFLVJNF�� � LVXL�G¯`�K��TI*�ÇÝ K��/I��¬� GIP�Yjc�GILO IF�KJ á â3ã�ã3ã(â J ä ��ÝI��,�KJ áâ3ã3ã�ãUâ J ä �µg0LW�\[WL$Y(Hµ� � L$E�IÇVJLOXG¬�~LO�ADEÒRÅOXLH�A*`Q:L$T\LOXCDZ(L0P�L3R*OJZjVJL� $LVJAU�
354 � � '*1�� �S2���-��Ñ;?2 �	+S6 +	�«=�&(2 �Ç%«+:;�
�7a1e;?5S2*-
_ L$VJLDg��bL��?L$O}[WVXG�TUL>R*E�GIP�YUADVJHWR*E?H�VJLOXZ(cIH�GIE?HJVJA(�?ZU[WL���T?NM?L��R*cIcF��VJGIC � H ° ±�m$²Jg3� � Gf[ � GIOSLW�(HJL$E(OJGIKDL$c�N�LW�(Y(cIADVJL3��GIE�H � LY(VXA<Aa`}�
��GIKDL$E#KDRaVJGfR*Tjc�L$OF=»R*E\� à GIE4R�VXL�[WZ(VXOJGIKDL0cIG�EjL�R*V�P�A(�?Lc_gH � L¶[WAFVJVXLcfR*HJGIAFE [WA?LWº#[tG�L$E<H�A*`B= RaE\� à gS�?LEjADHJL3����±#¯«g[RaE�T\L�LW�(Y(VJLOXOJL��ÇR*O�R�YUADcIN?E(AFP�GfR*c:AFE�H � L�Y\R*VWR*P�L$HJLVXOA*`�H � L�P�A(�?Lc_� Ï AFVJL�YjVJL�[WGIOXLcIN<g

 ®� ¯ Ý ç������������� � �¡��� � �¼mF�
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{ [r[�[ } #�s~z r�Y�z76År%[,z%X@^,p Y z � á � â � -�� â3ã�ã3ã\â � ä � � [rX1 �}± â m â3ã3ã�ã(âWî ��yZt}z v�Yax��uX1YZ�w[,y*xÂp YZX ^,s~zÙr�Yut%tWz��x�yW^/[�YZX?p yu��YuX�s ^es(z �yZt%[ey�|$x�ztp à�á�âXà - â3ã3ã�ãUâJàUä v

8 YZt}z�Yu�*z]t���^,s~zÑr�Y�z76År%[ez]X@^�Y z9� á � s~y3p ^es(z�r�YZX@�p�^JyuX�^4^´z]t%� z�xw(yaxC^ Y;:Z�¸yZX\{ ^,s~z�r�Y�z76År%[,z%X@^,p Y z� -�� â3ã3ã�ãUâ � ä �W� yZt}z x�[rX\zWyZt YZX�^,s~z r�Yut%tWzxIyW^/[�YuX~p� á - â � á�<Dâ3ã3ã�ãUâ � á_ä �£�£[�^es�X1Y�r�YuX~p�^JyuX�^B^Jz%t]��v
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=�'*+:+	�AF i�OJOXZ(P�L�H � RaH�Y\R*H � OB� è R*E\��� æ � R3KDL�OXADP�L�KDRaVJGd�R*Tjc�L$O	GIE�[tADP�P�ADE��?GIOXHJGIE\[WH�`eVXADP � è �	QhLH	+�TULBH � L�[WcIADOXLOJHKDR*VXGfR*T(cIL0HJA�= è GIE4Y\RaH � � è � � Gf[ � RacIOJA�T\L$c�AFE(CDO�HXA>Y\R*H �� æ �
��L�O � A*� H � R*H�R3`eHXLV>VJL$Y(cfRD[WGIE(CÅHXVJGIY(cIL��T� è â � è â � è ��T?NHJVXGIY(cIL�� + â � è â � è ° + � = è ²e�gjH � L�[tADE\�?GIHXG�AFE(O�A*` ��� L$ADVJL$P±�OJHXGIc�c � ADcf�:�
¡_H�`eADcIcIA*��O0`eVXADPÛ[WAFE\�?GIHJGIADE �TE,óD��H � RaH�OJZ(T(YUR*H � � è ° + �à ²�P�Z(OJH�Y\AFG�E?H�HXA"+���M?GIE\[WLw� è GIO0Z(E?T(cIA~[X�FL��:g�OJZ(T(YUR*H �� è ° � è � +�²	P�Z(OXH7TUL�R��~G�VXL�[WHXL��>YUR*H � `eVXADP +�HXA�� è �
��A*��gaKDR*VJGfRaT(cIL�+ê[RaE(E(AFH7T\L�R��?LO}[tLE\�?LE?H�Aa` à g*TUL�[R*ZjOJL� è ° � è �,+�²	GIO�R��?GIVJL�[WHXL��³Y\R*H � `eVJAFP +ËHJA�� è g:R*E\��� è GIOR�E(AFE?�J�?LO}[tLE\�?LE?H�A*` à � ��� Z(O3g([WADE\�~G�HXGIADE��TE,��OJHJGIcIc � ADcf�?O3�
@BADEjOJGf�?LV�H � LÐ[RaZ(O}Rac?CDV}RaY � 
 ��i�OXOJZ(P�L7H � R*H�H � L$VJLBLW�(G�OXHJOR�Y\R*H � ��T\LH_�BLLE +¹R*E\� à ��G�HXE(LOXOJGIE(C>H � R*H � è �?A?LOE(AFH«�F�_OJLYUR*V}RaHJL +Ë`eVJAFP à GIE 
 ��M?GIE\[WLP� è ° � è � + ²qGIO�R�?GIVJL3[WHJL��0YUR*H � `eVJAFP�+�HJAP� è g3�BLÐ[$R*E�Rac���R3N?OU¾\E\�0R*E(AFH � L$VY\RaH � ��GIHJE(LOXOJGIE(C�H � R*HI� è �~A<L$O�E(ADH��F�_OJL$Y\R*VWR*HJL�� è `,VJADPà GIE 
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É Gd�ªR�KDRaVJGfR*Tjc�L à GIE�H � L�P�A~�~Lc_�SQ:LH�¹Ý ß = á*â3ã�ã3ã\â =�� åTUL�H � L�OJL$H«Aa`bR*cIcSE(AFE?�J�?LO}[tLE\�?LE?HXO�A*` à � � Gf[ � R*VJL0[WADE?�E(L�[tHJL��ªHJA à T?N�RaE�L��?CDL��_�?GIVJL�[tHJL��:g?TjG¬�~G�VXL�[WHXL��:g?ADV�TUADH � ��]�LW¾\E(L�H � L�`eAFc�cIA*��GIE(C�OJL$H�A*`�L��?CFLO�GIE\[WAFP�GIE(C à �

N î é3� à �7Ý ß ��= è âJà ���u= è D�� å
��AFHJL�H � R*H�`eAFV«OXADP�L�= è D�� H � LVXL�P#R3N�T\L�P�ADVXL�H � RaEADEjL4L��~CDL�T\LH_�BLLE = è R*EU� à �,ADE(L��?GIVJL3[WHJL��ÑR*EU�ÅAFE(LT(Gf�?GIVJL3[WHJL��j�� ��� ZjO�g�� N î é3� à ��� G�� ���d��Q:LH J á â�ã3ã�ãjâ J���g
� G��:g(�?LEjADHJL�H � L�Y\R*VWR*P�L$HJLVXObAa`	H � L�L��?CFLO�GIE�N î é3� à ��
¡_H³`eADcIcIA*��O>H � R*H�L��?CFLOS= á�� àbâ3ã�ã3ã\â = ä � à g0TULW�cIADE(C�HXA�N î é3� à �gUTUL�[R*ZjOJLC= á*â�ã3ã3ã\â = ä g:R*VXL�[WcIL�RaVJcIN�E(ADE?��?LOW[WLE\�~LE?HJO�A*` à ���!� c_� A\� C\�dg*cILHIJ è TUL�H � L�Y\RaV}RaP�LHXLV�A*`L��?CFL�= è �Ùà g:±&'�E ' î g(R*E\��cILH�J ä���á*â�ã3ã3ã\â J � TUL�H � LY\RaV}R*P�LHJL$VJO�A*`�H � L�VJLP�R*GIE(GIE(C�L��~CDLO�GIE4N î é3� à �$�
Q:L$HF�ÅTUL�R*E?N�E(ADE~�´�?L$O}[WLEU�?LE?H�Aa` à ����VJGIC � H � O�L��FZ\R*HXG�AFE`eAFV�H � L�Y\RaG�V��T� âXà �gjG�O�CFGIKDLE�T<N
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��� Z(O�g�H � L¹[WAFVJVXLcfR*HJGIAFE TULH_�BLLE � R*E\� à [$R*EÙT\LLW�(Y(VXLOJOXL�� RaO!R cIG�EjL�R*VÇ`eZ(E\[tHJGIADEÙA*`�H � L Y\R*VWR*P�L$HJLVXO
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@BADEjOJGf�?LV»R HJVXG�Yjc�L �T� è â � è â � è �$g�R*E\� c�L$H � è Ýß � è � â3ã�ã3ã\â � è 6 å á � É VJADP c�L$P�P#R0±Fg(�BL�[$R*E�LW�(Y(VJL$OJO�H � LY\RaVJHJGfRacS[WADVXVJLcfR*HXGIADE�A*`£� è R*EU� à CFG�KFLE � è RaO��

�'®87�¯ � �97.Ý : 7<;�®=7  ¯� >?7 �  � � �� >@7 6BAC 7<;r®=7  >@7 �  � � �� >?7 6DAFE C 7<;)¯� >?7 �  � � �� >?7 6DA � Á �
� � LVXL�`eZ(E\[WHXGIADE 1 è GIO�cIGIE(L�RaV�ADE H � L�[WADVXVJLcfR*HXGIADE(O�� ® 7 ¯ g��>@7 � ¯«g ã�ã3ã g ��>@7 6 ¯�gSRaE\�N2 è GIO�R0`eZjE\[WHJGIAFE4Aa`bH � L�[tADVJVXLW�cfR*HXG�AFE(O�R*P�ADE(C�H � L�KDR*VJGfRaT(cILO�CDGIKDLEµRaO�R*VXCDZ(P�LE?HJO3����LR*TjT(VJLK?GfR*HXL 1 è �T� è âXàbâ � è � â3ã�ã3ã\â � è 6 7 ��T?N 1 è �/� è âXàbâ � è �gR*EU� 2 è � + â � è � â�ã3ã3ã\â � è 6 �BT?N 2 è � + â � è ����L � R3KDL�OXLLE H � RaH«H � L�[WADVXVJLcfR*HXGIADE(O � ® 7 ¯ g � > 7 � ¯ g ã3ã�ã g��>@7 6 ¯«g([RaE�TUL�LW�(Y(VXLOJOXL��>R*O�cIGIE(L�RaV7`,Z(E\[WHXG�AFE(OBA*`	H � L�Y\R3�V}RaP�LHXLVJO�J á�â3ã3ã�ãUâ J � ��M?GIE\[WL 1 è GIO�c�GIE(L3R*V�ADE�H � L$OJL#[tADV_�VJL$c¬RaHJGIADEjO�g(GIHB`eAFcIc�A*��OBH � R*H��BL�[R*E³LW�(Y(VJLOXO 1 è R*O�R0cIGIE(L�RaV`eZ(EU[WHJGIADE�Aa`	H � L«YUR*V}RaP�LHXLVJO�J á*â�ã3ã�ãUâ J � �
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