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J"\]J/Q"H�Z^J_Q"N`J"A5a*aN�B"QbG�B"CFQ"CFG.IcMdCFE]X4BeI�J/Q"B"A5G�Q"A*B/H�J`f1H;g K(h
Q"H�MWH�G�N;Z^ZiA*E*CFG.I�Q/CFN;E	h5G�N;Z^ZjH�B/G�HkIcE*UmlIcE*T]CWE5Kh�a(N�R�H�B
U*CFJ"Q/B"CFl*A*Q/CFN;E	h�I�E5UOQ"BeI�E*J/aN�B"QnIcQ"CFN;E(o�pIcJqa5B"N;Z^a*Q"H�UOCFE]r
Q"H�B"H�J/QsCFEtZ[IcTuCFE*K�Q"p5H�CFE]X4N�B"ZDI�Q"CFN�E�J"\]J"Q/H�ZjJ�v�w]x�y.z{y.|�}�~F���
J"N&Q/pI�Q�Q"p*H�\�G�N;E]Q"CFE]A*H�Q"N�aH�B�X4N;B/Z�Q/p*H�CFB�a*B"CFZ[IcB"\�X4A*E*Ger
Q"CFN�E*J�H��;H�EDCFEiQ"p*H�X�IcG�H!NcX�G�N]N�B"U*CFEIcQ"H�UDI�Q"QeI�GeT]J.g��SE^N;BSr
U*H�BiQ/N�l5A*CFMWUmJ/A*B"�]CF�;I�l5MWH^J"\]J"Q/H�ZjJ�hsCFQ�CWJ�E*H�G�H�J"JeI�B"\�Q/N
U*H�Q/H�G�QDI�E*U�CFJ"N�M�IcQ"HDI�Q"QeI�GeT]JO}e�4����x"��Q"p5H�\dCFZja(I�G�Q�J"\]JSr
Q"H�Z�aH�BSX4N�B"Z[IcE*G�HmN�BOX4A5E*G�Q"CFN�EI�MFCFQS\ug���p]A*J�IPE]A*Zir
l(H�B�NcX�B/H�G�H�E]QiB/H�J"H.IcB"Gep�He��N;B"Q/J�p(I��;H�X4N]G�A*J"J/H�U�N;E�Q"p*H
a*B/N;l*MFH�Z�NcX�z1�5�4x�w�v�z1������x/�.y��.�5�4z1���D� �������� �¡;h*¢Y��¢* � *h
£�¤s¥D�P�����&�#¦� �§*h*¥O¨�@q �©*h*ª���ª� � c«�g
¥OIcEu\PTuE5N�R�E�I�a*a*B/NuIcGnp5H�JOX�N;BDCFEuQ/B"A*J/CFN;E_a*B/H��;H�E]Q/CWN�E
f1CFE*G�MWA5U*CFE*K�Q/p*H_N;E*HVU*H�J/G�B"CFl(H�U¬CFEQ"p*CFJ�aIcaH�Beo�I�B/H
lIcJ"H�U�N�EdQ/p*HDX4N�MWMFN�R�CFE*KDN;l5J"H�B/�;I�Q"CFN�E®I�l(N;A5QjI�Q"QeI�GeT]J.¯
B"H�KuI�B/U*MFH�J"JiNcX!Q"p*H^EI�Q/A*B"H^N�XqIcEdI�Q"QeI�GeT�h�UI�ZDI�K�H�G.IcE
A*MFQ"CFZDI�Q"H�MW\LlHmG�I�A*J/H�U�N�E*MF\��]C�ILJ/\uJ/Q"H�Z°G.IcMFMWJDZDI�U*H
l]\�a*B"N]G�H�J/J"H�J�B"A5E*E*CFE*KdN�E�Q"p5H�I�Q/QnI�GeT�H�U#p5N;J"Q�g��SQ^CFJ
p*H�E5G�HiaN�J"J/CWl5MWH�Q"Nja5B"H���H�E]QqU(I�Z[IcK;H&U*A*H�Q"N[IcQ"QeI�GeT]JqC±X
R�HOG.I�EPZjN;E5CWQ/N;B�H��;H�B"\�J/\uJ/Q"H�Z²G.I�MFM�Z[I�U5Hjl]\�H��;H�B/\
a*B/NuG�H�J"J�hdI�E*U`a5B"H���H�E]Q#UIcZ[IcK;HerSG.I�A5J"CFE*K_G.IcMWMFJ�X�B"N;Z
l(H�CFE*K�H�³]H�G�A*Q"H�U�gµ´!G�Q/CWN�E*J�Q"N_G�N�E]QnI�CFE�N�BdB/H�J"a(N;E*U
Q"N¶Q/p*H·IcQ"QnIcGeT�G�N;A5MWU`l(H_M1I�A*E5Gnp5H�U¬I�Q�Q"p5CWJPaN�CWE]Q�h
H;g KgFh�Q"H�B/ZjCFEI�Q/CFE*KdQ/p*H�a*B"N]G�H�J/J.g¸¢YN;ZjH�N�XjQ/p*HdG�H�E]r
Q"BeI�M]a*B/N;l*MFH�Z^J�CWE�Q"p*H�G�N;E]Q/H�³]Q�NcXQ"p5H�J"H!Ica*a*B"N]I�Gep*H�JsIcB"H;¯
¹ HeºjG�CFH�E]Q!CFE]Q"H�B"G�H�a5Q"CFN;EDN�X�J"\]J"Q/H�Z`G.IcMWMFJ
¹ aI�Q/Q"H�B/E M�IcE*K;A(I�K;H�J Q"N GepI�BeI�G�Q/H�B"CF»�H E5N;BSr
Z[IcM�¼�I�l*E5N;B"ZjIcM�J"\]J/Q"H�Z G.I�MFM½J/H�¾]A*H�E*G�H�J X4N�B
I�E]\jK�CF�;H�E^a*B"N�K;BnIcZ[¼ca*B"N]G�H�J/J

¹ HeºjG�CFH�E]QjZDI�Q/Gnp5CWE5K�NcX�IcG�Q"A(I�M!J/\]J"Q"H�Z¸G.IcMWMFJiZDI�U*H
l]\[I�a*B/NuG�H�J"J&I�KuIcCFE*J"Q�J"A*GepOa(I�Q"Q/H�B"E5J

¢]H���H�BnIcM#Q/H�Gep*E*CF¾]A*H�JX4N�B¶J"\]J"Q/H�Z G.IcMWMPCWE]Q/H�B"G�H�a*Q"CFN;E
pI���H�IcMFB"H.IcU*\jl(H�H�EOa5B"N;a(N;J/H�UOCFEm�$�&������ ;¡]h¥¿¨	@& ;©]h
�t¤sÀ�´q �§]h!ª���ª� ; Á«"gÂ��p5CWJDaIcaH�B�I�U*U5B"H�J/J"H�JmQ/p*H�B/Her
Z[IcCFE*CFE*KtQSR�NjCFJ"J/A*H�J.h�X4N]G�A*J"CFE*K^aI�B/Q"CFG�A*M1IcB"MF\jN�E�I�EOH�³;r
a*B/H�J"J/CW��HtI�E*UiH.IcJ"\�rSQ"N�rSA*J/H!J"a(H�G�C±ÃG�I�Q"CFN�EjM1I�E*K�AI�K�H;h;IcE*U
aIcQ"Q"H�B"E]rSZ[IcQ"Gep*CFE*KmI�MFK;N�B"CFQ"p*Z^JtQ"p(I�Q[IcB"HDXSI�J"QiH�E*N;A*K�p
Q"Nil(H&CFEu��N;T�H�UjN�E[H��;H�B/\[J/\]J"Q"H�ZÂG.IcMFM�g
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¹ �SE¬¢]H�G�Q/CFN;E �bR�H_a5B"H�J/H�E]Q IbE*H�R�IcE*U`H�³]a*B"H�JSr
J"CF�;H^M1I�E*K�AI�K�HiX4N�BtG.I�a5Q"A*B/CWE5K�aIcQ"Q/H�B"E*J^N�X!E*N�B"ZDI�M
N;B�I�l5E*N;B/Z[I�Mil(H�pI��]CFN;B/JdNcX�a*B"N]G�H�J"J"H�J#CFE�Q/H�B"Z^J
N�X�J/H�¾]A*H�E*G�H�J#NcXOJ"\]J"Q/H�ZµG.I�MFMFJdI�E*UQ"p5H�CFB®I�B/K;A]r
ZjH�E]Q/J.g&´!J&G�N�ZjaIcB"H�U¿Q"NDQ"p*H�M1I�E*K�AI�K�HtU*H�J/G�B"CFl(H�U
CFE �$¢*£�¢5 ;§*h(¢]��¢* ; Á«�h5Q"p*CFJ�aIcaH�B!X�NuG�A*J"H�J�N;E�I�G�N;B"H
M1I�E*K�AI�K�HdQ"p(I�QmR�H�G.I�MFMiB/H�K;A*M1IcBmH�³]a*B"H�J/J"CFN;E5JmX4N�B
H��;H�EuQ/J�f�À"!�!so�gÀ#!�!�J!H�³uQ/H�E*UOB/H�K;A5M�IcB�H�³]a*B"H�J"J"CFN�E*J
Q"N^ZjN]U*H�M�J"\]J"Q/H�Z`G.I�MFMFJ!Q/pI�Q&I�B/HtGepI�BeI�G�Q/H�B"CF»�H�Uml]\
I�EI�Z^H IcJ�R�H�MFM]I�JsI�B/K;A*Z^H�E]Q	�;I�MFA*H�J.g	À�H�J"a(N;E*J/H!I�Ger
Q"CFN;E5J�G.IcEjl(HqIcJ"J"N]G�C1IcQ"H�UDR�CFQ"piaIcQ"Q/H�B"E*J�hIcE*UjQ/p*H�J"H
R�CFMWM5lH�M�IcA*E*Gep*H�UDI�A*Q/N;ZDI�Q"CFG.IcMFMW\�R�p*H�E^N;A*BsJ/\]J"Q"H�Z
N;l*J/H�B"��H�JtItZDI�Q/Gnp X4N;B�Q"p5HtaI�Q/Q"H�B/E	g

¹ �SE[¢]H�G�Q"CFN;E%$�R�H�CWMFMFA*J/Q"BnIcQ"H�N�A*BsM1I�E*K�AI�K�H�R�CFQ/piJ"H���r
H�BnIcM*J"CFZ^a*MFH�H�³YIcZja*MFH�J�g��mHsQ/p*H�E�U*H�QnIcCFMuQ/p*H�a*B"N]G�H�J/J
N�XiU*H���H�MFN;a*CFE*K#ILG�N�Zja*MFH�Q/H�J/aH�G�C±ÃG.I�Q/CFN;E_X�N;BDQ"p*H
&�')(�* J"H�B"�;H�B.g���p*CFJ&H�³*I�Zja5MWH�h*Q"N�K;H�Q/p*H�BtR�CFQ/pOJ"CFZjC±r
M1I�BtJ/aH�G�C Ã(G.I�Q/CWN�E*J�X4N;B,+ '�')(�* IcE*U '.-�/�0.-�'�* X4N;B/ZjJ
Q"p*H�l(I�J"CFJsNcX�N�A*B�H�³]aH�B"CFZjH�E]QeI�M*B/H�J"A*MFQ/JsCFE�M1I�Q/H�BsJ/H�Ger
Q"CFN;E5J.g

¹ À"!�! pI��;HDZiA*Gepdp5CWK�p*H�B^H�³]a*B"H�J/J"CF�;H�a(N�R�H�B^Q"pIcE
B"H�K�A*M1I�BiH�³]a*B/H�J"J/CFN;E*J�g_��p*HDa*B"H�J"H�E*G�HmN�Xt�;I�B/C�Icl*MFH�J
Z[IcT;H�J�Q"p*H�Z�G�N;Z^aI�BeI�l*MFH&Q"NDI�Q/Q"B"CFl*A5Q"HiK;BeI�Z^Z[I�B"J
CFE�Q/H�B"Z^JtN�X�H�³]a*B"H�J"J"CF��Hja(N�R�H�B�gj��p5HiH�³*I�Zja5MWH�J!CFE
¢]H�G�Q/CFN;E1$�CFMWMFA*J/Q"BeI�Q"H^Q"pIcQiCFEda*BeI�G�Q/CWG�H;h!À"!2!�M1IcE]r
K;AIcK;HLa*B"N��]CFU*H�J�Q"p*HLG.I�a(I�l*CFMFCFQ"CFH�JOE*H�H�U*H�U¶Q"NVU*Her
J"G�B/CFlHta5B"N;K�BnIcZ�lH�pI��]CWN�B!I�J�E*H�H�U*H�UDX�N;B�CWE]Q/B"A*J/CWN�E
U*H�Q/H�G�Q"CFN�EON;B�a*B/H��;H�EuQ/CFN;E	g

¹ �SE®¢]H�G�Q"CFN;E43¿R�H^a*B"H�J/H�E]QiN;A*B�B"A*E]Q"CFZ^H�Z^NuU5H�M�X4N�B
X�I�J/QsaIcQ"Q"H�B"E]rSZ[IcQ"Gep*CFE*KhclI�J/H�UjN�EiH�³]Q"H�E*U5H�U^ÃE*CFQ"Her
J"QeI�Q"H¿Z[I�Gep*CFE*H�Jjf5!sª�¢]´&o�g26;A*J/Q[I�JiÀ"!2!87 JiH�³]Q"H�E*U
Q"p*H�aN�R�H�B!NcX�B/H�K;A*M1IcB!H�³]a*B/H�J"J/CWN�E*J!Q/Nja(H�B"Z^CFQ��;IcB"C±r
I�l*MFH�J�h�!sª�¢]´`H�³uQ/H�E*U�Q"BeI�U*CFQ/CWN�EI�M ÃE*CFQ/Her�J/QnIcQ"HOI�A]r
Q"N�Z[I�QeI�Q"Ntl(HqIcl*MFH�Q"N�IcJ"J"CFK�EiN;BsH�³*IcZjCFE*H��;I�MFA*H�JsN�X
I�ÃE5CWQ/H�J/H�Q&N�X��;IcB"C1I�l5MWH�J.g�´!J&CFEOQ"p*H�G.IcJ"H�N�X�B/H�K;A]r
M1I�BtH�³]a*B/H�J"J/CFN;E*J�hsH���H�B"\dÀ#!�!VG.I�Eml(HjZDI�Q/Gnp5H�U�l]\
ILE*N;E]rSU*H�Q/H�B"Z^CFE*CFJ"Q"CFG9!sª�¢]´ f�:,!sª�´qoDR�p5N;J"H�J"CF»�H
CFJmMWCFE*H�I�BmCFE�Q/p*H�J"CF»�HPN�X�À"!�!�g&��A*QLJ"CFZiA*M1I�Q/CFN;E
N�X�I;:<! ª;´ I�QiB/A*E]Q"CFZjH^G.I�E�l(HO��H�B"\LCWE5HeºjG�CFH�E]Q.g
�mHiQ"p*H�E®H�³YIcZjCFE*H�Q"p*H^a*B"N�aH�B"Q"CFH�JiNcX!U*H�Q/H�B"Z^CWE5CWJ�r
Q"CFG%!sª�¢]´¬f�=,!sª�´qo&R�p*CFGepmG.IcE�l(HiJ"CFZiA*M1I�Q/H�UOHeºir
G�CFH�E]Q"MF\]g?>!N�R�H��;H�B�h�R�H^J"p*N�R¶Q/pI�Q�Q"p*H^J"CF»�H^N�X!U*Her
Q"H�B/ZjCFE*CFJ"Q/CFG@! ª�¢Y´`G.I�E�l(HDX�IcBiQ"N]NmM1I�B/K;Hmf1J/A*aH�BSr
H�³]aN�E*H�E]Q"C1IcM�CFEVQ"p*HLJ"CF»�HmN�XA:<! ª;´&oDX�N;BOQ/p*HdI�a]r
a*B"N]I�GepDN�XsA*J/CWE5K�=,!sª�´�Q/N�l(Ht�]C1I�l*MFH;g

¹ �SU*H.IcMWMF\]h�R�H!R�N;A*MFUiMFCFT;H!I�EDI�a*a5B"NuIcGepjQ"p(I�Q�IcGnp5CWH��;H�J
I�lI�M1IcE*G�Hsl(H�QSR�H�H�EtQ/p*HsJ"a(I�G�H�H�³]a*MFN;J/CWN�E!CFZja5MWCFH�U�l]\
=,!sª�´_R�CWQ/pDQ"p*H&B"A5EuQ/CFZjH!CFE*H ºjG�CFH�E*G�\^CWZ^aN�J"H�Uil]\
:<!sª�´�g��mHta*B/N;a(N;J"HiI�E�I�MFK;N�B"CFQ"p*Z Q"N[IcG�G�N�Zja*MFCFJ"p
Q"p*CFJ�CWE�¢]H�G�Q/CWN�ECB*g&�&CF�;H�E IcE�À"!2!�N�XsJ"CF»�HADmh(N;A5B
I�MFK;N�B"CFQ"p5ZÂa*B/N]U*A*G�H�JtIcEC!sª�¢]´¶R�CFQ"p�I R�N�B"J"Q�r�G�I�J"H

J"CF»�HOQ/pI�Q^CFJ%Eif5�GFqo�gV�mHDJ"p5N�R`Q"pIcQiQ"p*CFJ%!sª�¢]´
CFJiU*H�Q"H�B"ZjCFE*CFJ/Q"CFG^X4N;BjI�J/A*lG�M�IcJ"J^N�X�À"!�!H7 JiG�I�MFMFH�U
À"!�!�f5I;o�a(I�Q"Q/H�B"E5J.g

¹ �mH�a*B"H�J"H�E]Q�I�EiCFZja*MFH�ZiH�EuQeI�Q/CWN�E&N�X�N;A*BsQ/H�Gep*E*CF¾]A*H�J
CFEk¢]H�G�Q"CFN;Ei¡!IcE*U�B"H�a(N;B/Q�CFQ/J�a(H�B�X4N;B/Z[I�E5G�H;g��SE�a*BeI�Ger
Q"CFG�H;h�N;A5B�I�MFK�N;B"CFQ/p*Z_A*J"H�JsZiA*Gep&MWH�J"JsQ/pI�EtH�³ua(N;E5H�E]r
Q"C1I�M�I�ZjN�A*E]Q&N�X�J"aIcG�H;gO��p5CWJ�ZjH�I�E*J&Q"p(I�QtR�HjG.IcE
aH�BSX4N�B"Z¶CFEuQ/B"A*J/CFN;E�a*B"H���H�E]Q"CFN;E(¼�U*H�Q/H�G�Q/CWN�EiCFE�H�J/J"H�EYr
Q"C1I�MFMF\!G�N;E*J/QnI�E]Q�Q"CFZ^H�a(H�BsJ/\]J"Q"H�Z�G.IcMWM�X4N�B	Z^N;J"Q�a(I�QSr
Q"H�B/E*J.g¶@�A*BjG�A*B"B/H�E]Q[CFZ^a*MFH�ZjH�E]QeI�Q"CFN�EmCFE]Q"B/NuU5A*G�H�J
I�l(N;A*Q�JLQ"N	��K¸N���H�B"p5H.I�U¶U*A*HLQ"NVQ"p*HLaI�Q/Q"H�B/E]r
Z[IcQ"Gep*CFE*KtN�aH�BeI�Q/CWN�E*J.g

��p*H�I�a*a5MWCFG.Icl*CFMFCWQS\�NcXQ"p5H�Q"H�Gep*E*CF¾]A*H�J�U*H��;H�MFN;a(H�UiCFEtQ/p*CFJ
aIcaH�BmH�³uQ/H�E*U*JmR�H�MFMil(H�\;N�E*U�N�A*B�J/\]J"Q"H�Z�g¸ª5N;B�CFE]r
J"QeI�E*G�H;h!ZDI�E]\mCFE]Q"B"A5J"CFN;E�U*H�Q/H�G�Q/CWN�E#Q/H�Gep*E*CF¾]A*H�Jmf1H�g K(gFh
� L&A*Z[IcBn �B�h�¤MLt ��5hNL&N] ;¡�«4o�I�B"H�X4N�B"ZiA*M1I�Q/H�UDA*J"CFE*KDJ/CWKcr
EIcQ"A*B/HjaIcQ"Q"H�B"E*J�Q"pIcQ�GepIcBnIcG�Q"H�B/CF»�HOI�Q"QeI�GeT]J.g¿�SEmG�N;E]r
Q"BeI�J/Q�R�CFQ"piN�A*B�Ica*a*B"N]I�Gep	h�Q"p*H�aH�BSX4N�B"Z[IcE*G�H�N�X�Z[I�Q/Gep]r
CFE*KiI�MFK;N�B"CFQ"p*Z^J�U*H��;H�MWN�aH�U[CFEDQ"p5H�J"H�Ica*a*B/NuI�Gep*H�J�R�N�B"JSr
H�E*J�MFCWE5H.I�B/MW\^R�CFQ"pDQ"p*H�EuA5ZilH�B�N�XsaIcQ"Q/H�B"E*J�g���\jA*J/CWE5K
Q"p5H�Q/H�Gep*E*CF¾]A*H�JtU*H��;H�MFN;a(H�U�CFEOQ"p*CFJ�aI�a(H�B.h�Q"p*Hia(H�BSX�N;BSr
Z[IcE*G�H�N�X�Q/p*H�J/HkIca*a*B"N]I�Gep*H�J�G�I�EDlH�CWZ^a*B"N���H�UiJ"CFK�E*C±Ã*r
G.IcEuQ/MF\ug

O �QP#PL�*<$�R�SRUT4V�W��XV!?YW�Z
�mHdZ^N]U*H�M�J"H�G�A5B"CFQS\�r�B/H�M1I�Q"H�U�lH�pI��]CWN�B"JmCFE�Q/H�B"Z^JmN�X
J"H�¾uA5H�E*G�H�JDNcXkf1J/H�G�A*B/CFQS\;rSB"H�M�IcQ"H�U(ojH��;H�E]Q"J�g��SE�K;H�E*H�BnI�MSh
H���H�E]Q"JiZ[I�\¿lHDCFE]Q"H�B/EI�M�Q"NmIOJ/CFE*K;MFHia*B/NuG�H�J"J�h�H;g KgFh�I
X4A*E5G�Q"CFN;E�G.IcMWM�ZDI�U*H&l]\OQ"p5H�a*B/N]G�H�J"J\[�N;B&Q"p5H�\OZ[I�\^lH
H�³]Q"H�B"EIcMWMF\mN�l*J"H�B/�;I�l*MFH;h H;g KgFhsI¿ZjH�J/JnI�K�HjU*H�MWCF��H�B"H�U�Q/N
I�ZDI�Gep*CFE*H;h�N;BmILJ"\]J"Q/H�Z�G.IcMWM�Z[IcU*H�lu\_I�a*B/N]G�H�J"J�g
�mHmI�B"Hma(I�B"Q/CFG�A*M1I�B/MW\PCWE]Q/H�B"H�J/Q"H�UbCFE#Q/p*HmJ"\]J"Q/H�Z�G.IcMFM
H���H�E]Q"J.h�J"CFE*G�HiCFQ!CFJ�aN�J"J"CFl*MFH�Q"N��.�����;xY]e��J"H�G�A*B"H^lH�p(I��;r
CFN;B/J�C X*R�HsG.IcEtCFEuQ/H�B"G�H�a*Q�IcE*UtZ^NuU5C X�\�J/\uJ/Q"H�Z_G�I�MFMFJ.g	@�A*B
J"a(H�G�C±ÃG�I�Q"CFN�E*J�GepI�BeI�G�Q/H�B"CF»�HtE5N;B"ZDI�MIcE*U¼cN;B�I�l*E*N�B"ZDI�M
l(H�pI��]CFN;BtNcX!a*B"N�K;BnIcZjJ�IcJ�a(I�Q"Q/H�B"E5JiN��;H�BtJ/\]J"Q"H�Z G.IcMFM
J"H�¾uA5H�E*G�H�J�g���p5H�J"HOJ/aH�G�C±ÃG.I�Q/CFN;E*JDI�B"H¿G�N;Z^a*CFMWH�UdCFE]Q"N
N;a5Q"CFZjCF»�H�U^a*B"N�K;BeI�ZjJ X4N�B�HeºjG�CFH�E]Q!U*H�Q"H�G�Q/CFN;EONcX�U*H��]C1I�r
Q"CFN�E*J�X4B"N�Z�Q"p5HqJ/aH�G�C±ÃH�UOl(H�pI��]CFN;B�g���p*H�EDU*CFJ"G�B"H�aIcE]r
G�CFH�JiI�B/HjU*H�Q/H�G�Q/H�U�I�QtB/A*E]Q"CFZjH;h�U*HeX�H�E*J"CF��H[I�G�Q"CFN;E*JiI�B/H
CFE*CFQ"C1I�Q/H�UjQ/NiG�N;E]QeI�CFEjN�B�CWJ/N;M1I�Q/H!Q/p*HtUIcZ[I�K�H;g
@�A*B!CFE]Q"B/A*J"CFN�E[U5H�Q"H�G�Q"CFN;E¼ca*B"H��;H�E]Q"CFN�E�J/\uJ/Q"H�Z`G�N;E*J/CWJ/Q"J
N�X�IcEON_^jCFE*HtI�E5U�I�B"A*E]Q/CWZ^H&G�N;Z^aN�E*H�E]Q.g���p*H�N_^jCFE*H
J"\]J/Q"H�Z K;H�E5H�BnIcQ"H�J^U*H�Q"H�G�Q"CFN;E�H�E5K;CFE*H�J�X4B/N;Z J"a(H�G�C±ÃG�I�r
Q"CFN�E*J.h�R�p*CFMFH!Q"p5HqB/A*E]Q"CFZjH�J"\]J/Q"H�Za*B"N��]CFU*H�J�Q"p5HqH�³uH�G�A]r
Q"CFN�EdH�E]�]CFB"N;E5ZjH�E]Q&X4N�B�Q/p*H�J/HOH�E*K�CWE5H�J.g���p*HDCFE*a*A5Q�Q/N
Q"p5HtN_^jCFE*H�G�N;Z^aN�E*H�E]Q�CFJ!I�J/aH�G�C Ã(G.I�Q/CWN�EC`baLX4N;B�H.IcGnp
a*B/N;K;BeI�ZdcVQ/N�l(H&U*HeX4H�E*U*H�U�e;g���p5H!N_^jCFE*H�G�N;Z^aN�E*H�E]Q
f ï�ðñ ò�òËø�ô´ö´ñ g0ö¨õ�úSñ ùoü �>õoþ�ý0ôAûô/��ô"� ù�ø�ô´û7ýõ�òËô¨û>ù�ü"hcüùji�ü>ñ ü��
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ª�CFK;A*B/HAJ;¯s¢]\]J"Q/H�Z`¥DN]U*H�M

Q"BeI�E*J/M1I�Q"H�J"`ba®CFE]Q"N�I�£����_G�M�IcJ"J�U*H ÃE*CFQ"CFN;E���a�g���p*CFJ
£����`G�M1IcJ"JiJ"CFZiA*M1IcQ"H�J�IcEdH�³]Q/H�E*U*H�U ÃE*CFQ"HDJ"QeI�Q/H[ZDI�r
Gep*CFE*H�X4N�B�ZDI�Q/Gnp5CWE5K�Q"p*H�aI�Q/Q"H�B/E*JsCFE�`badIcE*U�CWE5CWQ/C1I�Q"CFE*K
I�a5a*B"N�a*B"C1I�Q/HiB"H�J/aN�E*J"H�JjQ"N¿CWE]Q/B"A*J/CWN�EdI�Q/Q"H�Z^a*Q"J�gD��p*CFJ
G�N]U*H�CFJjG�N�Zja*CFMFH�U®IcE*U�Q/p*H�E�MFCFE*T;H�U�R�CFQ"p�ImB/A*E]Q"CFZjH
CFE]X4BeI�J"Q/B"A*G�Q"A*B/HtQ"Nia*B/N]U*A*G�H�I�U5H�Q"H�G�Q"CFN;EOH�E*K;CFE*H;g
ª�CFK;A*B/H<J J"p*N�R�JsQ/p*H�B"A*E]Q"CFZ^HsN;a(H�BnIcQ"CFN;E�N�X(N;A*B�J"\]J/Q"H�Z�g
��p*H�E@c H�³]H�G�A*Q/H�JtI�J�a*B"N]G�H�J"J c��uh]CFQ�CFJ�ZjN;E5CWQ/N;B/H�UiA*JSr
CFE*K�Q"p*H&U*H�Q/H�G�Q/CWN�EOH�E*K�CFE*H����*h]R�p5CWGepDCFE*G�N�B"a(N;BnIcQ"H�J!IcE
CFE*J"QeI�E*G�H[NcX	� a g�¢]\]J"Q/H�Z G.I�MFMFJiZ[IcU*Hil]\Qc��OI�B/HOCFE]r
Q"H�B"G�H�a5Q"H�UOl]\�Q"p*H�J"\]J"Q/H�Z�G.IcMFM*CFEuQ/H�B"G�H�a*Q"N�B�
eA*J/Q�l(HeX4N�B"H;h
I�E5U�
eA5J"QsI�X4Q/H�B�Q"p*H�J/\]J"Q"H�Z�G.IcMWM 7 J	T�H�B"E5H�MMFH���H�M�X4A*E*G�Q"CFN;E]r
I�MFCFQS\tCFJ�H�³]H�G�A*Q/H�U	h�I�E*UiQ/p*H&J"\]J"Q/H�Z�G.IcMFMCFE]X4N�B"ZDI�Q"CFN�EtCFJ
aIcJ"J"H�UmQ"N���5g&��X����iZDI�Q/Gnp5H�JqI^aIcQ"Q"H�B"E	h�CFQ�CWE]��N;T;H�J
Q"p5HqI�G�Q"CFN;EDI�J"J/N]G�C1I�Q"H�UjCFE `bamR�CFQ"p^Q"pIcQ�a(I�Q"Q/H�B"E�g���p*CFJ
I�G�Q"CFN;EDR�N;A*MFUjQS\]a*CFG.IcMFMW\�A*Q/CWMFCF»�H&Q"p5HqJ/A*a*a(N;B/Q�X4A*E5G�Q"CFN;E5J
a*B/N��uCFU*H�Ujl]\iQ"p*H�B"A*E]Q/CWZ^H�J"\]J"Q/H�ZQ"N�ZjN]U*C±X4\&Q"p*H�
eA5J"QSr
CFE*CFQ"C1I�Q/H�UmJ"\]J/Q"H�Z G.IcMFM�H�³]H�G�A*Q"CFN;E�J/NdI�J�Q"N�a*B"H���H�E]QiCFQ
X4B/N;Z�G.IcA*J"CFE*KiU(I�Z[IcK;H;g
��p*H��������VJ"\]J"Q/H�Z�G.IcMFMqCFJOK�CF�;H�EVJ"a(H�G�C1I�M�Q"B/H.I�Q/ZjH�E]Q�g
��p*H�EOa*B"N]G�H�J"J c���H�³uH�G�A*Q"H�J�IkX4N;B/TjJ/\uJ/Q"H�Z`G�I�MFMSh]CWQ�B/Her
J"A5MWQ/JjCFE�QSR�Nma*B"N]G�H�J"J"H�J c��mI�E*U c��� g_´�Q^Q"p*CFJ^aN�CWE]Q�h
Q"p5H[U5H�Q"H�G�Q"CFN;E�H�E*K;CFE*H^ZjN;E5CWQ/N;B/CWE5K@c���I�MFJ"NOG�MWN�E*H�JiCFQSr
J"H�M Xeh�R�CWQ/p�N�E*HjCFE*J/QnIcE*G�HjZ^N;E*CFQ/N;B"CFE*K%c��OIcE*UdI�E*N�Q"p*H�B
ZjN�E*CFQ"N�B"CFE*K�c��� g	��X*N�E*HsN�X(Q"p*H�J/H�a5B"N]G�H�J/J"H�J�h]JnI�\<c��� h�H�³]Her
G�A*Q/H�J�IcE*N;Q/p*H�B�a*B"N�K;BeI�Z�A5J"CFE*K!Q/p*H���������� ��J"\]J"Q/H�Z�G�I�MFMSh
R�H�Z[I�\&J"R�CFQ"GepiQ/NtZjN�E*CFQ"N;B/CFE*K�Q"p*H�E*H�R�a*B/N;K;BeI�ZbR�CWQ/p
B"H�J"a(H�G�Q&Q"NjI�E*H�R#J/aH�G�C Ã(G.I�Q/CWN�EOI�J�U*H�J/G�B"CFl(H�U�M�IcQ"H�B�g
ª5B"H�¾]A*H�E]Q/MW\]h(J"H�G�A*B"CFQS\OJ/aH�G�C Ã(G.I�Q/CWN�E*J&X4N�B!Iia*B/N]G�H�J"JiI�B/H
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F;w<1 1	2DJ/QnIcQ"H�JOI�J^J"p*N�R�EPR�CWQ/p�U*N;Q/Q"H�UVMFCWE5H�JiCFE#ª�CWKcr
A*B/H"3g���p*H�J"H�Q�NcX�a(N;J/CWQ/CFN;E*J8c ��' IcJ"J/NuG�C�IcQ"H�U^R�CFQ"piH.IcGnp
N�X�Q"p*H�J"H�U*A*ZjZi\&J/QnI�Q/H�J&CFJ�K�CW��H�EDl]\�¯

c ��' G(��) 8 c � � � 1 N]G�G�A*B/J�IcQ*)iCFE ?  

¨�H�Q��-��lH�Q"p*H�G�N;E5U*CFQ"CFN;EjIcJ"J"N]G�C1IcQ"H�U^R�CWQ/pjIta(N;J/CFQ"CFN;E

C1: $1=$2

{1}

a

c

C1

!C1

C2

!C2

C2S

A2: t  :=$2
A1: t  :=$11

2

A1

A2

S

S

S3

2

1

{1,6,7}

{1,6}

{7}

{1,6}

{6}

C2: $2=3 {1,6}

 {6} {8,9,10}

{2,3,4}

A2

A1, A2
{2,3,4,8,9,10}

ª�CFK;A*B/H<3(¯s¤�I�B"Q/C1I�MFMF\�G�N�E*J"Q/B"A*G�Q"H�U;:<!sª�´

) 8 c#� ' g�´�J!Q"p5H�E*H�³uQ�J"Q/H�a	h�R�HtJ"H�MWH�G�QtI � 8 c#� ' IcE*U
G�B/H.I�Q/HtQSR�N�Q"BeI�E*J/CFQ"CFN;E*J�X�B"N;Z `<1�Q/NiU*A*Z^Zi\qJ/QnIcQ"H�J,`<1 eI�E5U�`<1O%�h�Q/p*H�ÃB/J"Q�N;E*H�Q"N&l(H�QeI�T�H�E�R�p5H�E �	�!p*N�MFU*J�IcE*U
Q"p5H!J"H�G�N;E*U^Q"Ntl(H!QeI�T�H�EjN�Q"p*H�B/R�CFJ"H;g�c#� '  I�E*U%c#� ' � I�B/H
K;CF��H�Ejl]\�¯

c#� '  G+��) 8 c#� ' � �-�-,\�	� 7G ��7�� BT�. 
c�� ' � G/�0) 8 c#� ' � �-�1,32��	��7G ��7�� B��. 
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1t := $1, t := $2

22

2t  := $1

2c, a| ($1!=$2 & $2=3)

a| ($1=$2 & $2 =3)
a| ($1=$2 & $2 !=3)

 

 

  

a, c| ($1 != t

t  :=
 $1 b|

 ($
1 

!=
 t 

)
1 

a, b| ($1 != t

b| ($1 != t

b| ($1 = t )

c| ($1 != t  )

)

1

 )1 

c| ($1 != t  )

c| ($1 = t )

2

b| ($1 = t )1

2

2

2
c| ($1 = t )

1

1  )

 )2

c| ($1 = t  )

b| ($1 = t

. .ª�CFK;A5B"H B*¯�:<!sª�´f4I�MFJ/NkIA=,!sª�´qo�X4N;B�Q"p5HtH�³*I�Z^a*MFH�aI�Q/Q"H�B/E*J

�mH�E*N�Q"H�Q"p(I�QsQ/p*H�G�N;B/B"H�G�Q"E*H�J/J!NcX�Q/p*HqIcMWK�N;B/CWQ/p*Z_CFJsE*N�Q
I���H�G�Q/H�U�H��;H�E®C±X!R�HjCFE*G�MFA*U5H�U®I )OCWE�c ��'  J/A*Gep�Q"pIcQ
� � ,�� � G ��7$�@BT��h;l5A*Q�Q"p*H�J"CF»�H�N�X.:<! ª;´PZ[I�\�CFE*G�B/H.I�J/H;g
´`J"CFZ^CWM1IcBtG�N;Z^ZjH�E]Q�Ica*a*MFCFH�J�Q"N c ��' � IcJiR�H�MWMSgVf1��p*H
J"CF»�H�CFE*G�B"H.IcJ"H!R�CFMFM]MFCWT�H�MF\&lH�B/H��;H�B/J"H�UDl]\�IcEiN;a*Q/CWZ^CF»�CFE*K
G�N�Zja*CFMFH�B�Q"pIcQsZ[I�\&l(H!A*J/H�UjQ/NtG�N�Zja*CFMFHsQ"p5H!G�N]U*H�K;H�E]r
H�BeI�Q"H�UOl]\[N�A*B8:<! ª;´¶G�N�E*J"Q/B"A*G�Q"CFN;E�IcMFK;N;B/CFQ"p*Z�g o���p*CFJ
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��p*H�UIcJ"p*H�UjMFCFE*H�JsCFEiª	CFK�A*B"H83tJ/p*N�R�Q"p*H�J"H!Q/BnIcE*J"CFQ"CFN�E*J.g
��p*H�EdR�H[B/H.I�Gep�I¿U*A*ZjZi\DJ/QnI�Q/H9` � R�p*H�B/H�I�MFM�G�N;E]rU*CFQ"CFN�E*JDpI��;H�lH�H�E�Q/H�J"Q/H�U	htR�HdI�B/H�B/H.I�U5\#Q/N®G�B"H.IcQ"H
E*H�R¶f1E5N;E]rSU*A*Z^Zi\Yo�J"QeI�Q"H�J.g�¨�H�Q�] e�_T`b`b`b_ ]���lH�Q"p*H&U*CFJSrQ"CFE*G�Q�I�J/J"CFK;E*Z^H�E]QtI�G�Q/CWN�E*J�IcZjN;E5KjQ"p5HiaN�J"CFQ"CFN;E5J c ��� g
��p*H�E�R�HjG�B/H.I�Q/H�I¿Q"N;QeI�M�N�X �DJ"QeI�Q"H�J%`�� e _�`b`a`b_ `O�� h�R�CWQ/pk�r�Q/BnIcE*J"CFQ"CFN�E*JOX�B"N;Z ` � Q"N `O�� M1I�l(H�MFH�U�R�CFQ"p¶I�J/J"CFK;E]r
ZjH�EuQmI�G�Q"CFN;E*J ] c h�X4N;B�J 4 A 4 �]g c ���� CFJmU*Her
Q"H�B"ZjCFE*H�U®I�J�X�N;MFMFN�R�J.g�¨�H�Q%co��U*H�E*N�Q"HOQ/p*HDJ"A*l*J/H�QDN�X
c#� � R�p*H�B"H®IcJ"J/CWK�E*ZjH�EuQDI�G�Q/CFN;E*JZ]0��I�a*a(H.I�B�g`��p*H�E
c � �� G "	��
 a6� ����O� ��P�f 5(o�h(R�p*H�B/H	���� � ��P_CFJ�U*HeÃ(E*H�UOl]\�¯

����O� ��Ptf 5o� ��>@��B 8.f��to�h(C±X 5^CFJ�B"CFK;p]Q"Z^N;J/QsX4N�B
I�J"A*l(H�³]a*B"H�J"J"CFN�E��2+tCFE ?

����O� ��Ptf 5o� ��>@��B 8.f��to�h(C±X 5^CFJ�B"CFK;p]Q"Z^N;J/Q
R�CWQ/p*CFE�� 7*R�p5H�B"H����5[��_CFJ�CFE ?

����O� ��Ptf 5o� ����O� ��P�f���o�hC±X%5OI�E*U���IcB"H&B"CFK;p]Q/ZjN;J/Q
CWE��¶I�E*U�����h*R�p*H�B/H�� �)� ���(CWJ�CFE ? h
N;B��A[����(CWJ�CFE ? I�E5U ��[ 5 8��*f����4o

´¬a(N;J/CFQ"CFN;E�5Y�&CWJ^CFE*G�MFA*U*H�UPCWE ����O�@��Ptf 5(oDN;E5MW\LC±X�B/Her
¾]A*CFB"H�U_l]\VQ"p*HLG�N;E5U*CFQ"CFN;E*J�I�l(N��;H;g �mHmG.IcE_B"H�U5A*G�H
Q"p5HiEuA5ZilH�B�N�X�k&Q"BeI�E*J/CFQ"CFN;E*J&l]\�ZjH�B/K;CFE*KiJ"QeI�Q/H�J�G�N;BSr
B"H�J"a(N;E*U*CFE*K¿Q"N�IcJ"J"CFK�E*ZjH�E]Q/J!X�B"N;Z�U*C±��H�B"H�E]QtaIcQ"Q/H�B"E*J�g

f1��p5H!J"H�Q�NcX�a(N;J/CWQ/CFN;E*JsNcX�Q/p*H!Z^H�B"K�H�UiJ"QeI�Q/H!CFJsK;CF��H�E�l]\
Q"p5H�A*E5CWN�EON�XsQ/p*H�J"HiJ/H�Q"J�X4N;B�Q/p*H�N�B"CFK;CFEIcM	J/QnI�Q/H�J.g$o¿�mH
G.IcE IcMFJ"N�I���N;CFUmG�B"H�I�Q"CFE*KdI¿E*H�R f1E5N;E]rSU*A*Z^Zi\Yo�J"QeI�Q"H
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a(N;J"CFQ/CWN�E�I�JtI ÃEIcM�J"QnIcQ"H�X4N�B&Q"p*H�G�N;B/B"H�J/aN�E*U*CFE*KOa(I�QSr
Q"H�B"E	gi��p5HA:<!sª�´�G�N�E*J"Q/B"A*G�Q"H�U�l]\OQ"p5HjI�MFK;N�B"CFQ"p*Z X4N�B
N;A5B�H�³*I�Zja5MWH�CFJ�J/p*N�R�EDCWEOª�CFK;A*B/H B*g
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 R'N = 8 6 M"! H JSJ$#�%	&�PSR'N�NTL<U�M�V ´�J�Z^H�E]Q"CFN;E5H�U�H�I�BSr
MFCFH�B.h ?�W W f5I;o aI�Q/Q"H�B/E*J�I�B/H�Q"p*N�J"H�Q/pI�QsG�I�E*E*N�QsB"H X4H�BsQ/N
�;I�MFA*H�JiN�XtH��;H�EuQDI�B/K;A*Z^H�E]Q"JiH�³]G�H�a5Q[CFZ^ZiH�U*C1I�Q/H�MF\ IÁX1r
Q"H�BtQ"p*H�N]G�G�A*B/B"H�E5G�HDN�X�Q/p*H�H��;H�E]Q.g���CFQ/pON;A*B&�;IcB"C1I�l*MFH
B"H�EI�Z^CWE5KmJ"Gep*H�Z^H�CFE�a*M1IcG�H;h�Q"p*CFJDZjH.IcE*JjQ/pI�QDQ/p*H�B"H
R�N;A*MFUDlH�E*NiE*H�H�UOX�N;B!J/QnIcQ"Ht�;IcB"C1I�l*MFH�J�hIcE*UOp*H�E5G�H�E5N
I�J/J"CFK;E5ZjH�E]Q"J�g9:�N;Q"H^Q"pIcQ�Q/p*HjN�E*MF\�J/N;A*B/G�HDN�X!E*N�E*U*Her
Q"H�B"ZjCFE*CFJ/Z�CFEOQ"p*H�I�l(N��;HtI�MFK;N�B"CFQ"p5Z IcB"CFJ"H�J�lH�G.I�A*J/HiN�X
k�r�Q/BnIcE*J"CFQ"CFN�E*J�I�J/J"N]G�C1I�Q/H�UdR�CFQ/pmH.I�GepdK�B"N�A*amN�X!I�J/J"CFK;E]r
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X4N�B ?�W W f5I�osM1I�E5K;AIcK;H�J�g

' 6�( L �SQqCFJ�H.I�J/\[Q/NjJ/H�H�X4B"N�ZÂN�A*BqIcMFK;N;B/CFQ"p*ZQ"pIcQqIÁX1r
Q"H�B�Q/p*HiH�MFCFZjCFEI�Q/CFN;EDN�X�U*A*Z^Zi\jJ"QeI�Q/H�J.h Q"p*H�B/HjG.IcEmlH
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J"Q/N;B/CWE5KjQ"p5HiQ"BnIcE*J"CFQ/CWN�E*J.g&��X�[ 7<� 5¿U*H�E*N�Q"H�J�Q"p*H�Z[Ic³uC±r
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�;I�B/C1I�l*MFH�J�g	��N�J"A*a*a(N;B/Q!E*N�E*U*H�Q/H�B"Z^CFE*CFJ"Z�hcZiA*MFQ"CFa*MFH�CFE]r
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I�B/K;A*Z^H�E]Q"JtI�E5U�G�N�E*U*CFQ"CFN�E*JtI�B"HiE5N;QtCFE*G�MFA*U5H�U	h�I�J&Q"p*H
E]A*Zil(H�B�NcX�J/QnI�Q/H�J!CFJ�E*N�Q��;H�B/\jZiA*GepDI���H�G�Q"H�UOl]\jQ"p5H�CFB
a*B/H�J"H�E5G�HjN�BqI�l5J"H�E*G�H;g&��p*HiÀ"!�!�a(I�Q"Q/H�B"E5JqNcX�CFE]Q"H�B/H�J"Q
R�H�B"HOQ/p*N;J/HDG�N;B/B"H�J/aN�E*U*CFE*KmQ"NmN�A*B�Q"p*B/H�HOl(H�E*Gep*Z[IcB"T
a*B/N;K;BeI�Z^J.h &�'�(�* h 'X-�/�0.-�')* I�E*U + '�'�(�* g�À!I�E5U*N;Z^MW\
Gep*N;J/H�EOJ/A*l*J"H�Q"J!NcX�Q/p*H�J"H�aI�Q/Q"H�B/E*J!R�H�B"H&G�N�Zja*CFMFH�UjIcE*U
Q"p5H!G�N�B"B"H�J"a(N;E*U*CFE*K�J"CF»�H�N�X�Q"p*H&I�A*Q/N;ZDI�Q"N�EtR�I�J�CWU5H�E]Q"C±r
ÃH�U�g���p*H�J"H�R�H�B/H&Q"p*H�E^a*MFN;Q/Q"H�UOI�J�J"p5N�R�EjCFE[ª�CFK;A*B/Hq§5g
´!MFQ/p*N;A*K�pmQ"p*H^R�N�B"J/QSrSG.I�J/H[J/CF»�HjCFJ�H�³]aN�E*H�E]Q"C1I�M�CFEmQ"p*H
J"CF»�HDNcXqÀ"!�!�h�R�HiÃ(E*UdQ/pI�Q�CFEda*BeI�G�Q/CWG�H;hsQ/p*HDJ"CF»�HDCFE]r
G�B/H.I�J/H�JsZjN�B"HsN�B	MFH�J/J�MFCFE*H.IcB"MF\&R�CFQ"ptQ/p*H�Q/N;QeI�MuÀ#!�!¿J"CF»�H;g
´!MFQ/p*N;A*K�piCFQ�CFJ�E*N;Q�B"H.IcU*CFMF\kIca*aI�B/H�E]Q�X4B"N�Z¶Q"p*H&K;BeI�a*p�h
Q"p5HjBnIcQ"H^N�X�CWE5G�B"H.IcJ"HDCFEmE]A*ZilH�BqNcX!J"QeI�Q"H�JiQ"H�E*U5H�UdQ/N
U*H�G�B"H.IcJ"HjI�X�Q"H�B!I R�p*CFMWH&CFEDN;A*B�H�³YIcZja*MFH�J�gs��p*H�B"H.IcJ"N;E
X4N�BiQ"p*CFJiCFJiQ"pIcQiH�³]CFJ"Q"CFE*Kma(I�Q"Q/H�B"E5JjpIcU IcMFB"H.IcU*\dG�B/Her
I�Q/H�UjZDI�E]\&J"QeI�Q"H�J�Q"pIcQ�G�N�A*MFUjI�MFB"H�I�U*\�B"H�a5B"H�J/H�E]Q!J"N�ZjH
N�X	Q/p*H!J/QnIcK;H�J�N�X�Z[IcQ"Gep*CFE*K&Q"p*H�E*H�R�aIcQ"Q"H�B"E	h*IcE*UjQ/puA5J
N;E5MW\�X4H�R�H�B�IcU*U*CFQ"CFN�EI�M�J"QeI�Q"H�J�R�H�B/H�B/H�¾]A*CFB"H�U	g�>!N�R�H���H�B.h
R�HqZiA5J"QsH�³]H�B/G�CFJ"H�G.I�A5Q"CFN;E^CWE^K;H�E5H�BnIcMWCF»�CFE*K�X4B/N;Z�Q/p*H�J"H
Q"p5B"H�H�a*B"N�K;BnIcZjJ�hÁIcJsQ"p5H�B"H�M1I�Q/CFN;E*J/p*CFa�l(H�QSR�H�H�Eja(I�Q"Q/H�B"E
J"CF»�HiI�E5U IcA*Q"N�Z[I�Q/N;E^J"CF»�HiG.IcEO�;I�B/\OK;B/H.I�Q/MW\^X4B/N;Z`N�E*H
J"H�Q!N�X�aI�Q/Q"H�B/E*J!Q/NjI�E*N�Q"p*H�B.g
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��H�Gep*E*CF¾]A*H�J X4N;Bma*B/H��;H�EuQ/CFN;E�NcX CFE]Q"B/A*J"CFN�E*JdU*BeI�R N�E
a*B/H��]CWN�A*JtB/H�J"H.IcB"GepdN�E®f{aN�J"Q�r�IcQ"QnIcGeTYo�CFE]Q"B"A5J"CFN;E�U*H�Q/H�Ger
Q"CFN�E	g	�SE]Q/B"A*J/CWN�EDU*H�Q"H�G�Q"CFN;EDQ/H�Gep*E*CF¾]A*H�J!G�I�EDlH&l*B/NuIcU*MF\
U*CF�]CFU*H�U¶CFEuQ/N,1�z�v w�v��mU*H�Q"H�G�Q/CFN;E � ¤ L� ��]h L&A*ZDI�Bn �B�«"h
|;�5� 1�|�~a2�U*H�Q/H�G�Q"CFN�E�� ´q¨ 6;��/q �B*h;ª�>&¢* ;©5hu�t¢5¢* ; �«"h;IcE*U
v��Y�j]�z ��]e|;��z1���	�"}e|�v��BFtU*H�Q/H�G�Q/CWN�Em� L&N] ;¡]h¢Y��¢* � �«"g
´!Z^N;E*K�ZjCFJ"A*J/HerSlI�J/H�U[Ica*a*B"N]I�Gep*H�J�hI�J/QnI�Q/HerSQ"BnIcE*J"CFQ/CWN�E
U*C1I�K�BnIcZ`lI�J/H�U®Ica*a*B"N]I�GepmCFJ&A*J"H�ULCFE®�$¤MLt ��Á«�Q"N¿G.I�a]r
Q"A5B"HDJ"CFK;E(I�Q"A5B"H�JiNcX!CWE]Q/B"A*J/CWN�E*J.gP� L&A*ZDI�Be �B «�A*J/H�JiG�N�M r
N;B/H�U�a(H�Q"B/C!E*H�Q"JjQ/NmJ"a(H�G�C±X4\�CFE]Q"B"A5J"CF�;HOI�G�Q"CF�]CWQS\]gL��p*CFJ
M1I�E*K�AI�K�H�CFJsZjN�B"H�H�³]a*B/H�J"J/CW��H&Q"pIcEiN;A*B/J�CFEjJ/N;Z^H�R�I�\]J
f1H�g K(gFh.I�l5CWMFCFQS\�Q"N�G.I�a5Q"A*B/H�N]G�G�A5B"B"H�E*G�H�N�X*QSR�N�G�N;E5G�A*B"B/H�E]Q
J"H�¾uA5H�E*G�H�JDNcX�I�G�Q"CFN;E*Jeo�h�I�E5UdMFH�J"JiH�³ua5B"H�J/J"CF�;H�CFEdJ"N�ZjH
N;Q/p*H�B�R�I�\uJ�f1H;g K(gWh�Icl*CFMWCFQS\�Q"N!G�I�a*Q/A*B"H!IcQ"N;Z^CFG	J"H�¾uA5H�E*G�H�J
N;B&Q/p*H�N]G�G�A*B"B/H�E*G�H^N�X�N�E*H�H��;H�E]Q&CFZjZjH�U*C1I�Q"H�MW\�X4N�MWMFN�R�r
CFE*KdI�E5N;Q"p5H�Bno�g :!H���H�B"Q/p*H�MFH�J/J.htZ^N;J/Q�CFE]Q"B/A*J"CFN;EPJ"CFK;EIÁr
Q"A5B"H�JsH�³ua5B"H�J/J"H�UDCFEj� L&A*Z[IcBn �B «*G.I�Eil(H�H.I�J/CWMF\tG�I�a*Q/A*B"H�U
CFE�N�A*B&M1I�E*K�AI�K�H�I�J&R�H�MFM IcE*U�p*H�E*G�H^N;A*B&G�N�Zja*CFM1I�Q/CFN;E
Q"H�Gnp5E*CF¾uA5H�JqIcB"HtI�a*a5MWCFG.Icl*MFH!Q/NiQ"p*H�CFB&I�a*a*B/NuIcGnp�g
´!Z^N;E*K�I�E*N�Z[I�MF\�U*H�Q/H�G�Q"CFN�E#I�a*a5B"NuIcGep*H�J.h�N;E*HDN�X&Q"p*H
ÃB/J"Q�R�N�B"T]JslIcJ"H�U^N;E�a*B"N�K;BnIcZ¶lH�p(I��uCFN�B"J!f�I�JsN�a*aN�J"H�U
Q"N¿A*J"H�Bil(H�pI��]CFN;B/Jno&R�I�J�Q"pIcQ�NcX��$ª�>q¢* �©�«"gOÀ�H�G�H�E]Q"MF\]h
Q"p5H�J"H�B/H�J"A*MFQ/JspI��;H lH�H�E�CFZja5B"N��;H�Uql]\i�$�t¢*¢* � �«*A*J"CFE*K&I
E*H�A5BnI�M�E*H�QSR�N�B"TOlIcJ"H�UmI�a5a*B"N]I�GepOQ"p(I�Q&a*B"N]U*A5G�H�Jt��H�B"\
I�G�G�A*BnIcQ"HOI�E5N;Z[IcMF\[U5H�Q"H�G�Q"N;B/J.g�´�MWM�Q"p5H�J"HOI�a5a*B"N]I�Gep*H�J

U*H.IcM!N�E*MF\mR�CWQ/pdJ/\uJ/Q"H�Z G�I�MFM�EI�Z^H�J.h E*N;QiR�CFQ/p®I�B/K;A]r
ZjH�EuQ/J.g ��p*CFJ�J"CFZja*MFC±ÃH�J�Q"p5Hta*B"N�l*MFH�ZN�X�~W�e|;x��*z1�$#&E5N;BSr
Z[IcM*l(H�pI��]CFN;B"J�NcX�a*B/N]G�H�J"J/H�J.h(R�p*CFGepDCFJ�Q/p*H&Z[I�CFE�X4N]G�A5J
N�XsQ/p*H�CFB!R�N;B/T�g�>�N�R�H���H�B.h5X4N�B!CFE]Q"B/A*J"CFN;EDa*B/H��;H�EuQ/CFN;EON�B
G�N�E]ÃE*H�Z^H�E]Q.h�I�B/K;A*Z^H�E]Q	�;IcMWA5H�J�IcB"HsCFE*U*H�H�U�CFZ^aN�B"QnIcE]Q.h
H;g KgFh�R�HjG.IcE*E*N�QiN;Q"p5H�B"R�CFJ"HDU*CFJ/Q"CFE*K;A5CWJ/pdI�E�I�G�Q/CWN�EdQ/N
R�B"CFQ/H!I!MFN�K!Ã(MWH�X�B"N;Z_N�E*H�Q"N�ZjN]U*C±X4\!Q/p*H + -�'*- + ( � $�$,2�*
ÃMFH;g���p]A*J&I�M�IcE*K;A(I�K;H�MFCWT�HqÀ#!�!LCWJ�Z^N;B/HqI�a5a*B"N�a*B"C1I�Q/H
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´`J"a(H�G�C±ÃG�I�Q"CFN�E]r�l(I�J"H�U Ica*a*B"N]I�Gep�I�Gep*CFH���H�JjQ/p*H�I�G�G�A]r
BnIcG�\�N�X	ZjCFJ/A*J"H�U*H�Q"H�G�Q/CFN;E	h]R�p*CFMFH�I�U*U*B/H�J"J/CFE*K�N�E*H�N�X	CFQ/J
U*HeÃ(G�CFH�E*G�CFH�J�hsEIcZjH�MF\]hQ/p*HjCFEIcl*CFMFCWQS\DQ/NOU*H.IcMsR�CFQ"pmA*E]r
T]E*N�R�E�CWE]Q/B"A*J/CWN�E*J.g^�SQtR�I�J&Ã(B"J"Q�a*B/N;a(N;J"H�UmCWE�� L&Nu �¡�«"g
��p*H�\¿A*J"HiI�aI�Q/Q"H�B/E�M1IcE*K;AIcK;Htl(I�J"H�U�N�EOG�N;E]Q/H�³]QSr�X4B"H�H
K;BeI�Z^Z[I�B/J&H�³]Q"H�E*U5H�U#R�CFQ/p®�;IcB"C1I�l5MWH�J.h�IcE*ULX4N;B/ZiA*M1I�Q/H
Q"p5HOCFEuQ/B"A*J/CFN;EdU5H�Q"H�G�Q"CFN;E�a5B"N;l5MWH�Z IcJiN;E*HONcXqaIcB"J/CWE5K
Q"p5HjI�A*U*CFQ&MFN;K�JqR�CFQ/p�B/H�J"a(H�G�Q�Q"NDQ"p5H�J"H^K;BnIcZjZDI�B"J�g&�SE
G�N�EuQ/BnIcJ"Q.h�N;A5BtM1I�E*K�AI�K�HtCFJtlI�J/H�UmN;EmI�E�H�³]Q"H�E*J"CFN;ELN�X
B"H�K;A*M1I�BDM1I�E5K;AIcK;H�J^R�CWQ/p��;I�B/C1I�l*MFH�J�g¶��p*CFMFHOG�N;E]Q/H�³]QSr
X4B/H�H!M1I�E5K;AIcK;H�JsI�B/H�ZjN�B"H�H�³]a*B"H�J/J"CF�;H�Q"pIcEiB"H�K�A*M1I�BsM1IcE]r
K;A(I�K;H�J.h�Q"p5CWJ�CFJtE*N�Q�E*H�G�H�J"JeI�B/CWMF\mQ/B"A*HDR�p*H�EL�;I�B/C�Icl*MFH�J
pI���HtlH�H�EdI�U*U5H�U�Q/NjQ/p*H�J"HiM1IcE*K;AIcK;H�J�gq@�E�Q"p*H�N;Q/p*H�B
pIcE*U	h�I�B"H�K�A*M1I�B^M�IcE*K;A(I�K;H^lI�J/H�U�X4N�B"ZiA*M1IcQ"CFN;EmMFH�E*U5J
CFQ"J/H�M±X�ZjN�B"H!B/H.I�U5CWMF\DQ"NjIcE�I�A5Q"N;ZDI�Q/N;Ejl(I�J"H�UOaI�Q/Q"H�B/E]r
Z[IcQ"Gep*CFE*KmI�a*a5B"NuIcGep�Q"pIcQiG.I�EPlH�CFZja*MFH�ZiH�E]Q/H�UdHeºir
G�CFH�E]Q"MF\]g
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a*B/N;Q"H�G�Q"CFE*K�J"\]J"Q/H�ZjJ�I�KuIcCFE*J"Q&A*E*U5H�B"MF\]CFE*KOJ"NcX4QSR�I�B"HiH�BSr
B"N�B"JtQ/pI�Q�I�B"HiH�³ua5MWN�CFQ"H�U�l]\ IcQ"QnIcGeT;H�B/J.gjª5N;BtCFE*J/QnIcE*G�H;h
Z[IcMFCWG�CWN�A*J�G�N]U*HtU*H�Q/H�G�Q/CWN�E�Q/H�Gep*E*CF¾]A*H�Jj� �8=& ;¡]h��¥O ;¡]h
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CFM1I�B"MF\]hj�$£�¤s¥D�P�����&�#¦� �§�«jU*H���H�MFN;a(H�U�G�N�Zja*CFM1I�Q/CFN;E
Q"H�Gnp5E*CF¾uA5H�J�Q"pIcQ!I�U*UjIcU*U*CFQ"CFN�EI�M(Gep*H�GeT]J�CWE]Q/NtQ"p*H&G�N]U*H
K;H�E*H�BnIcQ"H�UDQ/NtCFU*H�E]Q"C±X4\Df4IcE*Uia*B"H��;H�E]Qno�IcQ"QeI�GeT]JsQ"pIcQ�H�³;r
a*MFN;CFQ^l*A]��H�BDN��;H�B QN�R�JDQ"N�N��;H�B/R�B"CFQ"H�Q"p5H�B/H�Q"A*B/E�I�U]r
U*B/H�J"J/H�J&J"Q"N�B"H�U¿N;EOIta5B"N]G�H�J/JqJ/QnIcGnT�g
�SE]Q"H�B/G�H�a*Q/CFN;EdNcX�J/\]J"Q"H�Z G.I�MFMFJ.h�X4N�MWMFN�R�H�UOl]\�CWE]Q/H�B"a(N;J/C r
Q"CFN�E�NcXqI�B"l5CWQ/BnIcB"\OG�N]U*HDI�QtQ/p*CFJta(N;CFE]Q.h�pIcJtl(H�H�Eda5B"N�r
a(N;J"H�U�l]\&Z[IcEu\�B/H�J"H�I�B"Gep*H�B"J�I�J�I�R�I�\�Q"N�G�N;E]Ã(E*H�Ica*a*MFC±r
G.IcQ"CFN;E*J�g���p*H"6]I�E]A*J�J/\uJ/Q"H�Z �$�&������ ;¡ «	CFE*G�N;B/aN�BnIcQ"H�J
I�A*J"H�B�r�MFH���H�M	CFZ^a*MFH�ZjH�E]QeI�Q"CFN�EtN�X�J"\]J"Q/H�ZÂG�I�MFM�CFEuQ/H�B"G�H�a]r
Q"CFN�E	g��SQiCFJjI�CFZ^H�U®IcQiG�N;E]Ã(E*CFE*Kmp*H�MFa(H�B[Ica*a*MFCFG.I�Q/CWN�E*J
f1J/A*Gep�I�JiQ"p5N;J"HDM1I�A5E*Gep*H�Udl]\mR�H�l]rSl*B"N�R�J/H�B"JeoiJ/NmQ"pIcQ
Q"p5H�\�I�B/H�B/H�J"Q/B"CFG�Q/H�UiCFEtQ"p*H�CWB�A*J"H�NcX*J"\]J"Q/H�Z�G.IcMFMWJ�g	��p5H�CFB
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