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�H�A /¡�¢/£6¤B¡�¥"¦yhBh�§q[/^ag¨ze^�b}pqz}©_^aª6pu§upLb«~­¬«mB® w?¯F\6`chaª6§q[/d"z�^a`c[?^ag"pqd�\8ha`cbe^�g6b0z}l6ª6°
ze[/b"h�i�o/hag_zeb}`c^apug6bHze^�b}pqz}i±^ko/b}pqhag4\6`chaª6§q[/d"z�¬«j�mB² zc¯�³Ux6pqoex4xI^�|�[�^�\M\6§upqo/^kb}pqhag
pug´z}l_oµx1^a`c[v^�z�^�z�o/hkd;\Ml_be[]`f^apqr6[/r´rM[vz}pqtagJ�Oo/h�d�\Ml_be[]`f|�pqz}pqhagJ�Y\6§q^ag6g6pugIt6�Y`c[c°
zehal6`co/["^�§u§qhBo/^�b}pqh�g¶^ag_r­be[/d�\8ha`c^�§ `c[/^kzehag6pugIt6��·�g1b}x6pqzC\I^�\8[]`f³y[;r6[/zeo]`epuª�[¸^�g
pqd;\6§q[/d"[]g6be^kb}pqhag¨hai8^�g"pugIovh�d;\6§q[/be[0x_[]l6`epqzeb}pqoCze[/^�`coµx#^a§qt�h�`epqb}xId¹o/^a§u§q[vr�º�mB® w
beh�zeha§q|�[�»a¼QmQ®�w4\M`ch�ªM§q[/dfz/�J·�g�ovhag6b}`c^�zeb?beh;hkb}xI[c`�^a\6\6`ch�^�oex_[/z/�8hal6`?rM[/z}pqt�g­pqz
`el6g6b}pqd"[Co/h�gM©_tal6`c^aª6§q[��_wUx_[ypugM\6l_b0beh�b}x6pqzyze~Bzebe[/d½pqzy^�»a¼QmQ®�w¾\6`chaª6§q[/d½iL`ch�d
³yxMpqoex�^fzehai±b«³y^a`c[�\M`chkta`c^�d.rBpu`c[/o/b}§q~Ht�[]g_[]`c^kbe[/zC^�\M`ch�ªM§q[vd;¼Bz}\8[vo]pu©8o"o/h�gM©_tal6°
`c^�b}pqh�g´³yxMpqoex´o/^�g­ª�["rQpu`c[vo/b}§q~�r6ha³yg6§qh�^krM[/r´behH^&¿0pu§upug_À�¿?jyÁBÂBÃ/ÁM�J^�|�h�pqrQpug_t
b}x_[0g_[/[/r"i±ha`	`c[/ze~�g6b}xI[vz}pqz/�M\6§q^�o/[/df[]g6b�^ag_r¸`chal_b}pug_t;i±ha`	rBpuÄ8[]`c[]g6b?o/hag_zeb}`c^apug6bez/�
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ÐÒÑ 3658Ó]ÔcÕ/PB:L5IÔfÓ/PBÔ]:=ÓµÖ×P Ñ Ôc:L365´WFÕc36ØFV=DaÙ�Ú«Û�GFS�Ü;:=Ó�P­W8Õ]36Ø8VLD�Ù�Ý�:LÔcT4P&ÞA58:LÔcD&ÓcD�Ô�3QÖ?ß6PBÕ]:áà
PBØ8VLD�Ó�â8ã�T8DaÓcD�ß6PQÕc:±PBØ8VLD�Ó Ñ PB5´Ô/PBä6D"ß6PQV=<FD�Ó�Ý�:LÔcT8:L5´P Ñ D�Õ]ÔvPB:L5�ÞA58:LÔcD�R83MÙ1PQ:=5�Ó]<8Ø6å/D Ñ ÔfÔ]3
P"ÓcDaÔ�3BÖ Ñ 3M58ÓcÔ]ÕvPB:L5IÔcÓ�Ý�TF: Ñ T�Õ]D�ÓcÔ]Õc: Ñ ÔcÓ;ÔcT8DaÙ¶âMã�T8D�Ó]36VL<8Ôc:L3M5�3BÖ	P&Û�G8S4:L5Iß63MV=ßMD�ÓyÞJ5FR8:L587
PB5HPQÓcÓ]:=7M58Ù(Da5_Ô 3BÖOÔcT8DCß6PBÕ]:±PBØ8VLD�Ó Ý�T8: Ñ T&ßI:L36V±PBÔ]D�Óy583 Ñ 3658Ó]ÔcÕ/PB:L5IÔcÓkâMæ´PB5Iç"ÕcDkPQV8VL:áÖ«D�W8Õ]36ØIà
VLD�Ù(Ó�Ó]< Ñ TèPQÓ�Ó Ñ T8DaR8<8VL:L587J@A76Õ/PBW8T Ñ 36VL36Õ]:L587J@ Ñ :LÕ Ñ <8:LÔ"ÔcDaÓcÔ"WJPBÔ]ÔcD�Õ]5¶7MD�58D�Õ/PBÔ]:=3M5�@ Ñ :LÕ Ñ <F:=Ô
ÓcçI5IÔcT8DaÓc:LÓ�PB58R´Ó Ñ D�58D­V±PBØAD�VL:=5F7 Ñ PB5éØJD¸Ö«3MÕcÙ�<8V±PBÔ]D�R1PQÓ Ñ 3658Ó]ÔcÕ/PB:L5IÔfÓ/PBÔ]:=ÓµÖ×P Ñ Ôc:L365�W8Õ]36ØIà
VLD�Ù(Ó�âOã�T8D�Ó]D¶PBÕ]D1Ù­36Ó]ÔcVLç¶ê"S.TJPQÕcRëW8Õ]36Ø8VLD�Ù­ÓHPB58R½PQV=7M36Õ]:=Ô]T8Ù(Ó"Ô]3¶D/ì Ñ :=Da5_Ô]VLçXÓc3MVLß6D
ÔcT8DaÙíTJP�ßMD�ØAD�D�5´Ô]T8D"ÞJDaV=R�3QÖUP Ñ Ôc:Lß6D"ÕcDaÓcDkPQÕ Ñ T¶:L5�PBÕcÔ]:áÞ Ñ :±PBVO:L5IÔcD�VLVL:L76D�5 Ñ D�Ú Ð�î Üaâ

Ð VL763MÕc:LÔcT8Ù­Ó�Ö«3MÕ�Óc3MVLß_:L587éÛ�G8SyÓ Ñ PB54ØAD Ñ 3MÙ(W8VLD�Ô]D�36Õ�:L5 Ñ 36Ù(WFV=DaÔcD6â�ÛC3MÙ(W8VLD�Ô]D¨PQVáà
763MÕc:LÔcT8Ù­Ók@MØIç1RFD/ÞJ58:LÔc:L3M5�@ Ñ PB5�ÞJ58R¶PQV=V 3BÖ�ÔcTFD�Óc3MV=<FÔc:L3658Ó�Ô]31P&W8Õ]36Ø8VLD�Ù�PB5FR´ÔeçIW8: Ñ PBVLVLç
:L5_ßM36VLß6D�WFÕc<858DaR´ÔcÕ]D�D�ÓcD�PBÕ Ñ T8DaÓkâA9�3BÝCD�ß6DaÕk@8Ó]:L5 Ñ D�Û�G8SyÓ"PBÕcD"ê"SXTAPBÕcR @8:L5(W8Õ/P Ñ Ô]: Ñ D�ÔcTFD
VL36587"D�ïID Ñ <FÔc:L365�Ôc:LÙ­D�Ó�:L5Iß636VLßMD�RHÙ�PBäMD�:=Ô0R8:áì Ñ <8VLÔ�Ôc3¸ÞJ58R�PB5Iç&Óc36VL<8Ô]:L365�â î 5(Ù�PB5IçHPBW�à
W8VL: Ñ PBÔ]:=3M58Ók@ Ñ 36Ù­W8VLD�ÔcDa58D�ÓcÓ":LÓ�<F5858D Ñ DaÓcÓvPQÕcçXPQ58R´ØIç�ÕcD�Ù­3Bß_:L587�Ô]T8:LÓ"ÕcD�Ó]ÔcÕc: Ñ Ô]:L365�@OÙ�< Ñ T
Ö×PBÓ]ÔcD�Õ&T8D�<FÕc:LÓcÔ]: Ñ PQV=7M36Õ]:=Ô]T8Ù(Ó Ñ PB5ðØJD�D�Ù­W8VL3Bç6D�RéÔc3éñI<8: Ñ ä_VLçéÓ Ñ PQ5XÔ]T8D�ÓcDkPQÕ Ñ TëÓcWJP Ñ D6â
GI< Ñ T�:L5 Ñ 3MÙ(W8VLD�Ô]D�PBVL763MÕc:LÔcT8Ù­Ó	PQÕcDfPQØ8VLD�Ôc3�Ó]36VLß6D;36Ô]T8D�ÕcÝ�:LÓ]D�:L5IÔcÕvP Ñ ÔvPQØ8VLDfÛ�G8SUÓkâIò�G Ð ã
óLô/õ :LÓ�PB5¸:=5 Ñ 36Ù­W8VLD�ÔcD?PQVL7636Õ]:LÔcT8ÙEÖ«36Õ Óc3MV=ßI:L587;ÔcT8DCØJ3I3MV=D�PB5HG Ð ãXW8Õ]36Ø8VLD�Ùéâ�ã�T8DCØJ3I3MV=D�PB5
G Ð ãëW8Õ]36Ø8VLD�ÙÒ:LÓnP¸Û�G8S4:L5�Ý�T8: Ñ T(Ô]T8D�ß6PQÕc:±PBØ8VLD�ÓCPBÕcD;Ø8:L5JPBÕ]ç(PB58R�Ô]T8D Ñ 365FÓcÔcÕ/PB:L5IÔcÓ�PBÕ]D
ÕcD�WFÕcD�Ó]D�5IÔcD�R´ØIç(P"ØA3I36VLDkPQ5(D�ñI<JPQÔc:L365�:L51P#W8Õc3IR8< Ñ Ô�3BÖ�Óc<FÙ(Ó0Ö«36Õ]Ù¶âBö�P Ñ T­Óc<8Ù÷Ô]D�ÕcÙø:LÓ
Ñ PBVLVLD�R�P Ñ V±PB<FÓcDfPQ58R�:LÓ�ÔcTFD�Óc<FÙù3QÖ�Óc:L587MV=D�VL:LÔcDaÕvPBVLÓ�@BÝ�T8D�Õ]D#P#V=:LÔ]D�ÕvPQV8:LÓ?P"ß6PBÕ]:±PBØ8VLDC36Õ�:LÔcÓ
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58D�7IPBÔc:L3M5�â î Ö?Ô]T8D�Õ]D¨PQÕcD&5¶VL:LÔcD�Õ/PBVLÓ�:L5´DkP Ñ T Ñ V±PB<FÓcD6@OÔ]T8D&W8Õc3MØ8VLD�Ù�:LÓ Ñ PQV=VLD�RéPB5´5Iû8G Ð ã
W8Õc3MØ8VLD�Ù¶â

GID�ß6DaÕvPBVATJPQÕcR8Ý�PBÕ]D�R8D�Ó]:L7658ÓCÝ�T8: Ñ T(Óc3MVLß6D�Û�G8SyÓCTJP�ßMD�ØAD�D�5(WFÕc36WA36Ó]D�R óuü û�ý õ PB58R�PBVLV
ÓcT83BÝ�5�Ó]:L7658:áÞ Ñ PQ5IÔ�ÓcWAD�D�R�:LÙ(W8Õ]3Bß6D�Ù­D�5IÔ�3BßMD�Õ�Óc3QÖ«ÔeÝ�PBÕcD;:LÙ(W8VLD�Ù­D�5IÔvPBÔ]:q3M58Ókâ Ð 5�:LÙ­WJ3MÕeà
ÔvPQ5_Ô0V=:LÙ­:=Ô/PBÔ]:=3M5"3BÖUPQVLV83BÖ�Ô]T8D Ñ 36Ù­W8VLD�ÔcD�PQ58R�:L5 Ñ 36Ù­W8VLD�ÔcD�:LÙ­W8VLD�Ù(D�5IÔ/PBÔc:L3B58ÓyR8DaÓ Ñ Õ]:=ØAD�R
PBØA3Bß6D;:=ÓCÔcTAPBÔCÔcT8D�ç­76D�5FD�ÕvPQÔcD�R¶P¸T8:L76T­VLD�ß6D�VORFD�Ó Ñ Õ]:LW8Ôc:L365�3QÖUP Ñ :LÕ Ñ <8:LÔ�Ý�T8: Ñ T(Ý�PBÓ Ñ <8Óeà
Ôc3MÙ(:LÓcD�R�Ö«36Õ�Ô]T8D Ñ 3M58ÓcÔ]ÕvPQ:=5IÔ;W8Õc3MØ8VLD�Ù¶âIã�TI<8Ó"P Ñ 36Ù­W8VLD�ÔcD":LÔcD�Õ/PBÔ]:=3M5�3BÖ�ÔcT8D¸ÓcçI5IÔcT8D�Ó]:LÓk@
W8V±P Ñ D&PB58R�Õc3M<8ÔcD Ñ ç Ñ VLD�Ý�PBÓ;ÕcD�ñI<8:LÕcDaR´Ö«3MÕ�DkP Ñ Té58D�Ý.Ó]D�Ô"3BÖ Ñ 365FÓcÔcÕ/PB:L5IÔcÓ�âJã�TFD�ÓcD&ÓcÔ]D�W8Ó
PBÕ]DHÔ]:=Ù­D Ñ 3658Ó]<8Ù(:L587´Ú�:LÔ Ñ PB5éÔvPBäMD�ÓcDaß6D�Õ/PBVCT836<8Õ]Ó"Ôc3(Ó]çI5_Ô]T8D�Ó]:=þaD6@�WFV�P Ñ D�PB58R´Õ]36<8Ô]D(P
V±PBÕc7MD�R8DaÓc:L765JÜ�PQ58R�W8ÕcD Ñ VL<8R8D�Ó":LÔcÓC<8ÓcD¸:=5�Õ]DkPBVOÔ]:=Ù­D�Ó]ç_Ó]ÔcD�Ù­Ókâ

î 5½ÔcT8:LÓ�WJPQWJD�Õ�ÝCD¶RFD�Ó Ñ Õ]:LØJDXPQ5¹ÿyS�ò Ð PBÕ Ñ TF:=Ô]D Ñ Ô]<8ÕcDXPQ58R½:LÔcÓ�:LÙ(W8VLD�Ù­D�5IÔvPQÔc:L3B5
Ý�T8: Ñ TfDa5JPBØ8VLD�ÓyÔ]T8D�R8:LÕcD Ñ Ôy76D�58DaÕvPBÔ]:L365�3QÖFP W8Õc3MØ8VLD�Ù ÓcWAD Ñ :áÞ Ñ�Ñ 3M5IÞJ76<FÕvPBÔ]:L365;Ö«36Õ Óc3MV=ßI:L587
ÔcT8D4ò�G Ð ãíW8Õ]36Ø8VLD�Ùéâ � <8Õ�R8D�Ó]:L765 D�ïIW8VL36:LÔcÓ­ÔcT8Dé36WAD�5.PBÕ Ñ T8:LÔ]D Ñ Ôc<FÕcD43BÖ&ÔcT8D���:LVL:L58ï
��Û�� ü���� Ó]D�Õc:LD�Ó�ÿyS�ò Ð Ó�Ý�T8: Ñ T¶:LÓ�<8Ó]D�R4Ôc3¾R8:LÕcD Ñ Ô]VLç Ñ 3M5IÞJ7M<8ÕcD�Ô]T8D Ñ :LÕ Ñ <F:=Ô#Ö«Õc3MÙ ÔcTFD
Ñ 365FÓcÔcÕ/PB:L5IÔcÓ�â6ã�T8D;ÕcD�Ù�PB:L58R8DaÕ�3BÖ�Ô]T8D Ñ :LÕ Ñ <8:LÔ?:LÓ0ÞJïID�R�â�	�Ó]:=5F7HÔ]T8:LÓ�ÔcD Ñ T85F:=ñI<8DM@IÔcT8D;58D�D�R
Ö«36ÕCÓcçI5IÔcTFD�Óc:LÓk@AW8V±P Ñ D�Ù(Da5_Ô�PQ58R�Õc3M<8Ôc:L587&3BÖ?P&58D�Ý Ñ :LÕ Ñ <8:LÔ�Ö«3MÕ�R8:�
 D�Õ]D�5IÔ Ñ 3M58ÓcÔ]ÕvPQ:=5IÔ]Ó�:LÓ
D�VL:LÙ(:L5JPBÔ]D�R�@�ÕcDaÓc<8VLÔc:L587&:L5(P�V±PQÕc76D�Ó/P�ßI:=5F76Ó�:L5 Ñ 36Ù(WF:=V±PQÔc:L365�Ô]:LÙ(D6â î Ô0ÓcT83M<8VLR(ØAD�DkPQÓcç(Ô]3
PBRJPQW8ÔCÔcT8:LÓ�ÕcD Ñ 365IÞA76<8Õ/PBÔc:L3M51Ô]D Ñ T858:LñI<8D�Ô]3�36ÔcTFD�Õ Ñ 365FÓcÔcÕ/PB:L5IÔ�Ó]36VLßI:=5F7HPBVL763MÕc:LÔcTFÙ(Ókâ
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ã�T8D�ò�G Ð ãëPBVL763MÕc:LÔcT8Ù óLô/õ :LÓ�P;Óc:LÙ(WFV=D076ÕcDaD�R8ç&ÓcDkPQÕ Ñ T�ØJPBÓ]D�R�Ù(DaÔcT83IR¸Ö«36ÕyÓc3MVLß_:L587"G Ð ã
W8Õc3MØ8VLD�Ù(Ó�â���PBÓc: Ñ PQVLV=çI@MDkP Ñ T(:LÔ]D�ÕvPQÔc:L365­3BÖ	Ô]T8DfPQVL7636Õ]:LÔcT8ÙÒ:LÓ?WAD�ÕµÖ«36Õ]Ù(D�R­Ø_ç��A:=WFW8:L587�ÔcTFD
Ø8:LÔ�3BÖ�Ô]T8D"ß6PBÕ]:�PQØ8VLD?Ý�TF: Ñ T­Ý?3M<8VLR�ÕcD�Ó]<8VLÔ�:=5�Ô]T8D�V±PQÕc76DaÓcÔC:=Ù­W8Õc3BßMD�Ù(Da5_Ô :L5(ÔcTFD�5I<8Ù�ØAD�Õ
3BÖ"ÓvPBÔ]:LÓeÞJD�R Ñ V±PQ<8ÓcD�Ó�â�ã�T8:LÓ�W8Õ]3 Ñ D�ÓcÓ­:LÓ�ÕcD�WADkPBÔ]D�R¹æ´PQï��J:LW8Ó�Ôc:LÙ(DaÓkâ î Öf5834Ó]36VL<8Ôc:L3M5X:LÓ
Ö«36<F58R�@IP"58D�Ý ÕvPQ58R836ÙÒß6PQÕc:±PBØ8VLD�PQÓcÓc:L7M58Ù(D�5IÔ�:LÓCÙ1PQR8D�PB58R­ÔcT8D"W8Õ]3 Ñ D�ÓcÓ�Õ]D�WADkPBÔ]D�RXÚ±<FW
Ôc3�æ´PBïIÔcÕ]:LD�Ó"Ôc:LÙ(D�Ó/Ü�âAÿ83MÕfP�ØA3I36VLDkPQ5 Ñ 365FÓcÔcÕ/PB:L5IÔ�D�ñI<JPQÔc:L3654ÿC@8Ô]T8D¨PQVL7636Õ]:LÔcT8Ù Ñ PB5éØAD
R8D�Ó Ñ Õc:LØAD�R´ØIç(Ô]T8D;Ö«36VLVL3BÝ�:L587�W8Ó]D�<8R83 Ñ 3IR8D
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?
� <FÕ?:LÙ(WFV=DaÙ(D�5IÔvPQÔc:L3B5�3QÖ�ÔcT8D"ò�G Ð ã½PBVL7M36Õc:LÔ]T8Ù <8Ó]D�ÓCÕcD Ñ 3M5IÞJ7M<8ÕvPQØ8VLDfTAPBÕcRFÝnPQÕcD�Ô]3

:LÙ(W8VLD�Ù�D�5IÔyÔcTFD�:L5858D�ÕCVL3I36W�3BÖyÔcT8D"PBVL763MÕc:LÔcTFÙ R8D�Ó Ñ Õc:LØAD�R´:L5(Ô]T8D�WFÕcD�ßI:L36<8ÓCÓcD Ñ Ôc:L365 @I:×â D6â
ÔcT8D Ñ PBV Ñ <FV�PQÔc:L365é3BÖ�W â�ã�T8D­ÕcD�Ó]Ô�3BÖ�ÔcT8D´ò�G Ð ãùPQV=7M36Õ]:=Ô]T8Ù :LÓ�:LÙ­W8VLD�Ù(D�5IÔ]D�R¶:L54Ó]3BÖ«Ôµà
ÝnPQÕcD&Ý�T8: Ñ T´Ù1PQï_:LÙ­:qÓcDaÓ�ÔcT8DD�JD�ïI:LØ8:LVL:=Ôeç�3QÖ?36<8Õ"TJPQÕcR8Ý�PBÕ]D6âAã�T8D&Óc3BÖ}ÔeÝnPQÕcD&R83BÝ�58VL3_PQR8Ó
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P´ß6PQÕc:±PBØFV=D(PQÓcÓ]:=7M58Ù(Da5_Ô¸Ôc3éÔcT8D�ØA3_PBÕ]R�âyã�T8D�TJPQÕcR8Ý�PBÕ]D&�A:=WFÓHDkP Ñ T ß6PQÕc:±PBØFV=D�:L5ðÔc<8Õ]5
PB58R Ñ 36Ù­W8<8ÔcDaÓ�ÔcTFD�5_<FÙ�ØJD�Õ;3BÖ?Ó/PBÔ]:=ÓµÞJD�R Ñ V±PB<8Ó]D�ÓHPQ58R¶P�Ö}ÔcD�Õ"DkP Ñ Téß6PBÕ]:±PBØ8VLD�TJPQÓ�ØAD�D�5
�J:LW8WAD�R�@OÔ]T8D�ß6PBÕ]:�PQØ8VLD�Ý�T83MÓcD�58D�7IPBÔ]:=3M5¶çI:LD�VLR8D�RéV±PBÕ]76D�Ó]Ôf:L5 Ñ ÕcDkPQÓcD(:L5é5I<8Ù�ØJDaÕf3QÖ?ÓvPQÔeà
:LÓeÞJD�R Ñ V±PB<8Ó]D�Ó�:LÓ�Õ]D�Ôc<FÕc58D�RéÔc3­ÔcT8D¸Óc3BÖ}ÔeÝnPQÕcD�W8Õ]367MÕvPBÙéâ6ã�TFD�Óc3QÖ«ÔeÝnPQÕcD�Ô]T8D�5 Ñ 36Ù­W8<8Ô]D�Ó
ÔcT8D"58Daï_Ô�ß6PQÕc:±PBØFV=D"PBÓ]Óc:L7658Ù­D�5IÔ?ØIçG�J:LW8W8:L587&ÔcTJPQÔ?ß6PQÕc:±PBØ8VLD6â

Ð ØFV=3 Ñ ä&R8:±PB76Õ/PBÙ.3QÖ Ô]T8D�TJPBÕ]R8Ý�PBÕcD�PQÕ Ñ T8:LÔcD Ñ Ôc<8Õ]D�:LÓyÓcT83BÝ�5�:L5�ÿ :=7M<8ÕcD ô âQã�T8DIHKJ�L5MON
J�P4QSRIT�R�TVU�L5W�:LÓnP¸ÕcDa76:LÓcÔ]D�Õ�Ô]TJPBÔC:LÓ�<8ÓcD�R�Ô]3HT83MVLR(ÔcTFD Ñ <8ÕcÕ]D�5IÔ�ß6PBÕ]:±PBØ8VLD Ñ 3M5IÞJ76<FÕvPBÔ]:L365
:LÓ Ñ PBVLVLD�R�ÔcT8D¸ß6PBÕc:±PQØ8VLDfÙ­D�Ù(3MÕcçIâBã�T8D�TF36ÓcÔ Ñ 36Ù­W8<8Ô]D�Õ�Ý�Õc:LÔcDaÓfP&58D�Ý.ß6PQÕc:±PBØFV=D Ñ 3M5IÞJ7Qà
<8ÕvPQÔc:L3654Daß6D�Õ]ç4:=Ô]D�ÕvPQÔc:L365ð3BÖ�Ô]T8D1PQV=7M36Õ]:=Ô]T8Ù¶âAã�T8D�XYM Z\[�P�M^]IH�R#_K]AU�L":LÓ�P´Ó]T8:áÖ«Ô�Õ]D�76:LÓcÔ]D�Õ
<8ÓcDaR4Ôc3 Ñ ç Ñ VLD�ÔcT8Õ]36<87MT4DkP Ñ T4ß6PQÕc:±PBØ8VLD�3QÖnÔ]T8D�ß6PBÕ]:±PBØ8VLD&Ù(D�Ù­36Õcç­:L5¶Ó]D�ñI<8D�5 Ñ DMâ � 5FV=ç
3658D¸Ø8:LÔ�3BÖ?Ô]T8DI�A:=W�û_Ø8:LÔ�ß6D Ñ Ôc3MÕ�:LÓfPQÓcÓcDaÕcÔcDaRXPBÔfPQ5Iç1Ô]:LÙ(D�Ó]31PQ5´D�ï Ñ VL<8Óc:LßMD/û �a` 3QÖ?ÔcTFD
�J:LWIû_ØF:=Ô0ß6D Ñ Ô]36Õ�PQ58R(Ô]T8D"ß6PBÕc:±PQØ8VLD�Ù(D�Ù­36Õcç¸Ý�:=VLVA58D�7IPBÔcD"Ô]TJPBÔCØ8:LÔfÚ�ÓcD�D&ÿ�:L7M<8ÕcD ü Ü�âIã�TFD
_5QOJ�b�c5Ra_edfRe_#g�RKL#c�PBÕ]D�<8Ó]D�R(Ô]3�:LÙ(W8VLD�Ù�Da5_Ô ÔcT8D;Óc<8ÙÒÔ]D�ÕcÙ­Ó�3BÖOÔcT8D Ñ 365FÓcÔcÕ/PB:L5IÔ�D�ñI<JPQÔc:L365�â
î 58W8<8Ô]ÓHÔ]3¶Ô]T8D Ñ V±PB<8Ó]D Ñ T8D Ñ äMD�ÕcÓ�PBÕcD­ß6PBÕ]:�PQØ8VLD(PBÓ]Óc:L7658Ù­D�5IÔcÓ�â	ÿF36ÕHP¾W8Õ]36Ø8VLD�Ù,Ý�:LÔ]T45
Ñ V±PB<8Ó]D�Ók@A5éWJPBÕ/PBVLVLD�V Ñ V�PQ<8ÓcD Ñ T8D Ñ ä6DaÕcÓ�PBÕcD&<8Ó]D�R¶Ô]3(:LÙ(WFV=DaÙ(D�5IÔ�PBVLV�3QÖ?ÔcT8D Ñ V±PB<FÓcD�ÓHPQ58R
Óc:L5 Ñ D&36<FÕfTAPBÕcRFÝnPQÕcD�:LÓ�Õ]D�ÓcÔ]Õc: Ñ ÔcDaR Ô]3ih�û�G Ð ã W8Õc3MØ8VLD�Ù(Ó�@8DkP Ñ T Ñ V±PB<8Ó]D Ñ T8D Ñ äMD�ÕHTAPBÓIh
:L58W8<8Ô]ÓkâMã�T_<FÓ�DkP Ñ T Ñ V�PQ<8ÓcD Ñ T8D Ñ äMD�Õ�:LÓCÓc:LÙ(W8VLçHP�h":L58W8<FÔ �a` 7_PBÔ]D�Ý�:LÔcT�P Ñ Ô]:Lß6D�VL3BÝë36Õ
P Ñ Ô]:Lß6D�TF:=7MT(:L58W8<FÔcÓ�R8D�WAD�58RF:=5F7(365­ÔcT8D"D�ñI<JPQÔc:L365 âIã�T8D<c5b-T�LjRlk�MOc5]mR�L�:LÓC<8ÓcD�R¾Ôc3&ÓcÔc3MÕcD
ÔcT8D;V±PBÕc7MD�ÓcÔ�5I<8Ù�ØAD�Õ�3QÖ	Ó/PBÔc:LÓµÞJD�R Ñ V±PB<8Ó]D�ÓkâIã�TFDon�[�PKM^]pJ�q�q�RKL0:LÓ?<8Ó]D�R´Ô]3 Ñ PQV Ñ <8V±PBÔ]D�ÔcTFD
5I<8Ù�ØJDaÕ�3BÖ"ÓvPBÔ]:LÓeÞJD�R Ñ V±PQ<8ÓcD�Ó�â?ÿF36Õ(P¾W8Õc3MØ8VLD�Ù,Ý�:LÔcTëæ Ñ V±PB<8Ó]D�Ók@Cæ ô Ø8:LÔ&5_<FÙ�ØJD�Õ]Ó
Ù�<8ÓcÔ;ØJD&Óc<FÙ(Ù(DaR´Ôc3­ÞJ58RéÔcTFD�5_<FÙ�ØJD�Õ;3BÖ�ÓvPQÔc:LÓeÞJDaR Ñ V±PB<8Ó]D�ÓkâyGI:L5 Ñ D&ÔcT8D(PQR8R8D�Õ¸:=Ó":L5
ÔcT8D Ñ Õ]:LÔc: Ñ PBV WJPBÔ]T´3BÖyÔcT8D¸R8D�Óc:L7M5�@JP&Ô]ÕcD�D�PBR8RFD�Õ�Ý�PBÓ�<8Ó]D�R�â Ð Ó"P&ÕcD�Ó]<8VLÔk@FÔcT8D�Õ]DHÝ�:LVLVOØAD
VL367�r�s VLD�ß6DaV=Ó;3BÖ�R8D�V±P�çIâ8æ�36Õ]D�3Bß6DaÕk@ADkP Ñ T´VLD�ßMD�VyÔc3BÝ�PBÕ]R8Ó�ÔcT8D&Õc3I3MÔ�3BÖ?Ô]T8D�ÔcÕ]D�D&TJPBÓ"PB5
PBR8RF:=Ô]:L365JPQVJØ8:LÔ�3QÖ	W8Õ]D Ñ :LÓc:L365 â8ã�TI<8Ó�:L5�ÔcTFDfäIÔ]T´VLD�ß6D�Ve@8PQV=VO:L58WF<8ÔcÓ�PQÕcD�äMû_ØF:=Ô]Ó�PB58R�Ô]T8D�ç
PBÕ]DfPBRFR8D�R�Ôc3M76D�Ô]T8D�Õ�:L5�P�WJPQ:LÕcÝ�:LÓcD Ö×PBÓ]T8:L365(Ô]3H7MD�58D�Õ/PBÔ]DHP�ä�t ô Ø8:LÔCÕcD�Ó]<8VLÔkâ8ã�TFDV_#U�TDN
ZuJ�LjJ�]mU�L�:LÓ�<8Ó]D�R´Ô]3 Ñ 36Ù­WJPBÕ]DfÔ]T8D Ñ <FÕcÕcDa5_Ô"5I<8Ù�ØAD�Õ�3BÖ�Ô]T8D�ÓvPQÔc:LÓeÞAD�R Ñ V±PB<FÓcD�Ó"Ý�:LÔcT�ÔcTFD
ß6PBVL<8D":L5´ÔcTFDHÓ]<8Ù�ÕcD�7M:LÓcÔcDaÕ�Ôc3­ÓcD�D&:áÖnP�ØAD�ÔcÔ]D�Õ�Õ]D�Óc<8VLÔ"TJPQR´ØJDaD�5´Ö}36<858R â î 5¾ÔcT8D&D�ß6Da5_Ô
ÔcTJPQÔHÔ]T8D Ñ <8Õ]ÕcD�5IÔ(5I<8Ù�ØAD�Õ�3QÖfÓ/PBÔc:LÓµÞJD�R Ñ V±PB<8Ó]D�Ó�:LÓHDañ_<APBV�Ôc3éÔcTFD1ØAD�Ó]Ô(ß6PBVL<8D�Ó]Ôc3MÕcD�R
:L54Óc<8Ù,Õ]D�76:LÓ]ÔcD�Õ�@yÔcT8D>LjJ�v�q�U�TwP�M^]�k�R�v�R�LjJ�]AU�L¸:LÓ�<8ÓcDaR Ô]3¶RFD Ñ :LR8D�Ý�T8: Ñ TXÓc3MVL<8Ôc:L3654Ô]3
ä6D�DaW�âAã�T8:LÓ�W8Õ]D�ß6D�5IÔ]Ó�ÔcT8D�PBVL7M36Õc:LÔ]T8ÙÒÖ«Õ]36Ù�ØAD�:L587 Ñ PQW8Ôc<FÕcD�R4:L5¶P�V=3 Ñ PQV�Ù­:=5F:=Ù(PFâ6ã�TFD
` PQ58R836Ù Ø8:LÔ?7MD�58D�Õ/PBÔ]36ÕC:=ÓC:LÙ(W8VLD�Ù­D�5IÔcD�R&PBÓ�P�VL:L58DkPQÕyÖ«D�D�RFØJP Ñ ä(Ó]T8:áÖ«Ô�Õ]D�76:LÓcÔ]D�Õ�PB5FR(ÔcTFD
D�ñI<JPBÔ]:L365(<FÓcD�R´:LÓ�Ø8:LÔ�Ú � ÜyxEØ8:LÔkÚAh6Ü0ï_3MÕ Ø8:LÔkÚ{z_ÜCïI36ÕCØ8:LÔkÚ}ý6ÜCïI36Õ�Ø8:LÔ�Úm|6Üaâ

ã�T8D�ÔvPQÕc7MD�ÔyR8D�ßI: Ñ D�Ö}36ÕO36<FÕ	:LÙ­W8VLD�Ù�D�5IÔvPQÔc:L365�Ý�PBÓyP���:LVL:L58ï���Û�� ü8ô �CÕcD Ñ 3M5IÞJ7M<8ÕvPQØ8VLD
W8Õc3 Ñ DaÓcÓc:L587&<858:LÔ�Ú ` Sy	"Ü ó � õ âBã�T8:LÓ�RFD�ßI: Ñ D�Ý�PBÓ�Ó]D�VLD Ñ ÔcDaR1Ù�PB:L58VLç�ØAD Ñ PQ<8ÓcD"Ô]T8D�3MWJD�5�PBÕµà
Ñ T8:LÔcD Ñ Ô]<8ÕcD&3BÖyÔcT8D ` Sy	 R83 Ñ <8Ù(Da5_Ô]Ó�T83BÝ ÔcT8D�VL3BÝ½VLD�ßMD�V Ñ 365IÞJ7M<8ÕvPQÔc:L365�Ø8:LÔ]Ó�ÕcDaV�PQÔcD�Ô]3
ÔcT8D&TJPQÕcR8Ý�PBÕ]DH3QÖnÔ]T8DHRFD�ßI: Ñ D6â � Ô]T8D�ÕHÿyS�ò Ð PQÕ Ñ T8:LÔcD Ñ Ôc<8Õ]D�ÓHRF3(583MÔfWFÕc3BßI:LR8DHÔ]T8:LÓ":=5�à
Ö«36Õ]Ù1PQÔc:L365"Ù1PQäI:=5F7�:LÔyD�ïIÔcÕcDaÙ(D�VLç&R8:áì Ñ <8VLÔyÔc3�7MD�58D�Õ/PBÔcD Ñ 365�ÞJ76<8Õ/PBÔ]:=3M58Ó�Ý�:LÔcTF36<8Ô�7M36:L587
ÔcT8Õ]36<87MT4ÔcT8D­ß6D�5FR836Õ�} Ó�Û Ð�~ Óc3QÖ«ÔeÝ�PBÕcDMâ�ã�T8DC��:LÕcÔ]<JPBV�ÛC36Ù­W8<8Ô]D�ÕHÛC36Ù­WJPB5Iç4Ú^��Û�Û�Ü
9Hâ � â ã�âB2436Õ]ä_ÓCR8D�ßMD�VL36W8Ù­D�5IÔ�ÓcçIÓ]ÔcD�ÙøÝnPQÓ?<FÓcD�R­Ôc3&ÔcD�Ó]Ô�ÔcT8D"R8D�Ó]:L765�âMã�T8:LÓnS0Û î ØJ3IPBÕ]R
:L5 Ñ VL<8R8D�Ó&P;��:LVL:L58ï1��Û�� üFô �­ÕcD Ñ 365IÞA76<8Õ/PBØ8VLD(WFÕc3 Ñ D�Ó]Óc:L587é<858:LÔ(Ú ` Sy	fÜ¸Ôc3M76D�Ô]T8D�Õ&Ý�:LÔcT
G `�Ð æ�Ù­D�Ù(3MÕcç�PB58R�P�S�Û î :L5IÔcDaÕeÖ×P Ñ D6â

2½:LÔcT�ÔcTFD�D�ï Ñ D�WFÔc:L365­3BÖ�ÔcTFD Ñ V±PB<FÓcD Ñ T8D Ñ äMD�ÕcÓ�@8Ô]T8D Ñ :LÕ Ñ <8:LÔcÓ�ÝCD�ÕcD;ÓcçI5IÔcT8DaÓc:LÓcD�R­Ö«Õ]36Ù
��9 ~ N R8D�Ó Ñ Õc:LW8Ô]:=3M58Ó�<8Ó]:L587�ÔcT8D���D�V±PBØ���9 ~ N4D�V±PBØA36Õ/PBÔ]36Õ"ß6D�Õ]Óc:L365 � âuý ü â8ã�TFD�ç´ÝCD�ÕcD
ÔcT8Da5HW8V±P Ñ D�R�PB58R&Õc3M<8ÔcD�R&<8Ó]:=5F7fÔ]T8D���:LVL:=5Fï�� Ð ÛCã�Ó]ÔcD�W&� ����� Ôc3I3MV=Ó�â�ã�T8D Ñ V�PQ<8ÓcD Ñ T8D Ñ äMà
D�ÕcÓ�PQÕcD"W8Õ]36Ø8VLD�Ù÷RFD�WJDa58R8D�5IÔfPQ58R1PQÕcD Ñ <8Ó]Ôc3MÙ(:LÓcD�R­ØIç(PHÛëWFÕc367MÕvPQÙ¶âMã�T8D�:LÙ(WFV=DaÙ(D�5Ià



� ��� ú��6Å­h�gIt�[/b�^a§±�

ÔvPQÔc:L365é3BÖfP Ñ V�PQ<8ÓcD­:LÓH:LVLVL<8ÓcÔ]ÕvPBÔ]D�R4:L5Xÿ :=7M<8ÕcD;h8â Ð VLV?3QÖ�ÔcT8D­ß6PBÕc:±PQØ8VLD�ÓHPBÕ]D(Õ]36<8Ô]D�RX:L5
T836Õ]:Lþ�365IÔvPQVyV=:L58DaÓHPB58RéÔcTFD(VL367M: Ñ Ôc3´:LÙ(WFV=DaÙ(D�5IÔ�P­WJPBÕ]Ôc: Ñ <8V±PQÕ Ñ V�PQ<8ÓcD�PBÕ]D�R8:LÓcÔcÕ]:LØ8<8ÔcDaR
:L5�P­ßMD�ÕcÔ]: Ñ PBVyR8:LÕcD Ñ Ôc:L365�â î 5´3MÕcR8DaÕfÔ]3�:=Ù­W8VLD�Ù�D�5IÔCÔcT8D&Õc3M<8Ôc:L587�PB58R´VL3M76: Ñ @Jý�R8:�
 DaÕcD�5IÔ
VL3676: Ñ&Ñ 365�ÞJ76<8Õ/PBÔ]:=3M58ÓHPQÕcD�ÕcDañ_<F:=Õ]D�R½PBÓ�RFD�ÔvPQ:=VLD�R4:L54Ô]T8D�ÞJ7M<8ÕcDMâ	ÛC3MÙ(WJPQÕcD�RéÝ�:LÔcT4ÔcTFD
76D�5FD�ÕvPQVOW8Õc3MØ8VLD�Ùí3QÖ	W8V±P Ñ D�Ù(Da5_Ô�@6Õ]36<8Ô]:L587�36ÕCVL3676: Ñ ÓcçI5IÔcT8D�Ó]:LÓk@8Ô]T8:LÓ�ÔvPQÓcä(:LÓCÔcÕ]:=ßI:±PBV�PQ58R
:LÓ�WJD�ÕµÖ«36Õ]Ù(D�R¾:=5�VL:L58DkPQÕ�Ôc:LÙ­D6âIã�T8D�Ó]3BÖ«ÔeÝ�PBÕ]D Ñ <8Ó]Ôc36Ù­:LÓcD�Ó;ÔcT8D�VL3M76: Ñ D�ñI<JPBÔ]:=3M5´3BÖ�DkP Ñ T
Ñ V±PB<8Ó]D Ñ T8D Ñ äMD�Õ�PB58RéÝ�Õc:LÔcDaÓfÔ]T8D�58D�Ý Ñ 365�ÞJ76<8Õ/PBÔ]:=3M5¶:L5IÔc3­ÔcT8D(PQR8R8Õ]D�ÓcÓ�Ù�PBW8WAD�R Ñ 365Ià
ÞJ76<FÕvPBÔ]:L365�3BÖ�ÔcTFDV��Û�� ü���� Ù­D�Ù(3MÕcç ó � õ â î 5´ÔcTFDV��Û�� ü���� RFD�ßI: Ñ D�Ók@AÔcTF:=Ó Ñ PB5éØAD�R8365FD
Ý�:LÔcT83M<8ÔnP�
 D Ñ Ôc:L587�Ô]T8D�583M5 Ñ 365�ÞJ76<8Õ/PBØ8VLD"WJPQÕcÔcÓ�3QÖ	Ô]T8D Ñ :LÕ Ñ <8:LÔkâ

	�VLÔc:LÙ1PQÔcD�VLçI@AÔcT8D Ñ 36Ù(WAP Ñ Ô]58D�ÓcÓ�3QÖfÔ]T8D Ñ :LÕ Ñ <8:LÔ­:=Ù­W8VLD�Ù�D�5IÔvPQÔc:L365éR8D�Ô]D�ÕcÙ­:L58D�Ó�ÔcTFD
Óc:Lþ�Dð3BÖ�ÔcT8DëG Ð ã W8Õc3MØ8VLD�Ù ÔcTJPQÔ Ñ PB5 ØADXÓ]36VLß6DaR.<8Óc:L587½Ô]T8DXÓ]çIÓcÔcDaÙ¶â"ÿ83MÕ*�ëß6PBÕ]:áà
PBØ8VLD�Ó�PB58R�� Ñ V�PQ<8ÓcDaÓk@�Ô]T8DèPQÙ(3M<85IÔ�3BÖHVL367M: Ñ ÕcD�ñI<8:LÕ]D�R Ö«36Õ­36<8Õ�R8DaÓc:L765 :LÓ1ß6PQÕc:±PBØFV=D
Ù(D�Ù­36Õ]çXÚm�MÜ5���J:LWIûIØ8:LÔ1Ú ü �6Ü4� Ñ V±PQ<8ÓcD Ñ T8D Ñ ä6DaÕcÓ¶ÚA�=�6Ü4��Óc<FÙ,ÕcD�7M:LÓcÔcDaÕ¶ÚmhUV=3M7�r=�MÜ5�?PQR8R8D�Õ
Úmh������ �#�5�������� ÚA��� ü Ü � t V=3M7 r �OÜ5� Ñ 3MÙ(WJPQÕvPBÔ]36Õ"Úm�yVL3M7 r �OÜ5�8PQ58R�ÕvPQ58R836Ùø5I<8Ù�ØAD�Õ?7MD�58D�Õ/P�à
Ôc3MÕfÚ ôkü Üaâ8ÿ83MÕ?Ô]T8Da��Û�� ü���� R8D�ßI: Ñ D6@8ÝCD"D�ÓcÔ]:LÙ1PBÔ]D�R(Ô]TJPBÔCÔcTFD�Ôc3MÔvPBVOÕ]D�Óc3M<8Õ Ñ D�Ó�Õ]D�ñI<8:LÕcD�R
Ú±:eâ D6âAVL3676: Ñ t;Õ]36<8Ô]:=5F7_Ü�ÝCD�Õ]D(PBW8W8Õ]3BïI:=Ù�PBÔ]D�VLç&z��EÔcTJPQÔf3QÖnÔ]T8D�VL367M: Ñ PBVL3658DMâJã�TFD Ñ V±PB<8Ó]D
Ñ T8D Ñ ä6D�Õ]Ó�R83MÙ(:L5JPQÔcD�ÔcTFDfÓ]:Lþ�D�3BÖyÔcT8D Ñ :LÕ Ñ <8:LÔkâ Ð Ù­D�ÔcT83IR­3BÖ	3BßMD�Õ Ñ 36Ù(:L587¸ÔcT8:LÓ�W8Õ]36Ø8VLD�Ù
:LÓ�Ôc3�<8Ó]DHP&58365�û_Õc<F5_Ô]:LÙ(D�Õ]D Ñ 3M5IÞJ76<FÕvPBØFV=D Ñ V±PB<8Ó]D Ñ T8D Ñ ä6D�Õ"Ý�T8: Ñ T�<8Ôc:LVL:LÓcD�Ó�Daï�P Ñ ÔcVLç�ÔcTFD
ÓvPQÙ(D�R8D�Ó]:L765�D�ï Ñ D�W8Ô�Ô]TJPBÔ�Ô]T8D Ñ V±PB<8Ó]D Ñ TFD Ñ ä6D�Õ Ñ :LÕ Ñ <8:LÔcÕ]ç(:LÓ?Ó]çI5_Ô]T8D�Ó]:=Ó]D�R�Ö«Õ]36Ù��;9 ~ N�â
ã�T8:LÓ Ñ <8ÓcÔ]36Ù­:=Ó/PBÔ]:=3M5´3BÖ�ÔcTFD Ñ V±PB<FÓcD Ñ T8D Ñ ä6DaÕHÕ]D�R8< Ñ DaÓ�:=Ô]Ó�VL367M: Ñ Ö«Õ]36Ù��=�¾Ôc3 ü �ðÓc:L5 Ñ D
P�ÓcWAD Ñ :áÞ Ñ Õ]36<8Ô]:=5F71WAPBÔcÔ]D�Õc5ë:LÓ�Ù�< Ñ TéÙ(3MÕcD Ñ 3MÙ(WJP Ñ Ô"ÔcTJPQ5XÔcTFD(76Da58D�ÕvPQV Ñ PBÓcDMây2½:LÔcT
P&58365�û_Õc<F5_Ô]:LÙ(D�Õ]D Ñ 3M5IÞJ76<FÕvPBØFV=D Ñ V±PB<FÓcD Ñ T8D Ñ äMD�Õk@AÔcTFD¨ý � ß6PBÕc:±PQØ8VLD�� � Ñ V±PB<8Ó]D�W8Õ]36Ø8VLD�Ù
Ôc3�ÞJÔ"365éÔcT8D<��Û�� ü8ô �&Ý�TF: Ñ T Ñ 365IÔ/PB:L58Óaz ��� � Ñ D�VLV=Ó�â Ð ÓcÙ�PBVLVLD�Õ��­ß6PBÕc:±PQØ8VLD ô � Ñ V±PB<8Ó]D
W8Õc3MØ8VLD�Ù÷Ý�PBÓ�<8Ó]D�R´Ô]3HÔ]D�ÓcÔ;ÔcT8D�Õ]<85IÔc:LÙ(D;ÕcD Ñ 365IÞJ7M<8ÕvPQØ8VLD Ñ V±PB<8Ó]D Ñ T8D Ñ ä6D�Õ�â

� �:���_ÍF�eÉ��

ã�T8D�R8D�Ó]:L7654Ý�PBÓ"ÔcD�Ó]ÔcD�Rë3M5¶Ô]T8D1PQ:=Ù�àµý � à ô ��àeç6DaÓ ô à ô â Ñ 5�Ö#Ú}PB:LÙ1ÜCØAD�5 Ñ T8Ù�PBÕcäéW8Õ]36Ø8VLD�Ù
Ö«Õc3MÙ�Ô]T8D¶GID Ñ 3658R ~;î æ Ð Û�G î Ù(W8VLD�Ù­D�5IÔvPQÔc:L365 Ñ TJPQV=VLD�5F76D´3M5 ê"S÷9"PBÕ]R¹SyÕc3MØ8VLD�Ù(Ó��
æ´PBïI:LÙ�<8Ù�ÛCVL:=ñI<8DM@�ò"ÕvPQW8T4ÛC36VL36Õ]:=5F7J@OPB58RXGFPBÔc:LÓµÞ PBØ8:LVL:LÔeç ó | õ âJã�TF:=Ó¸W8Õc3MØ8VLD�Ù TJPBÓHý �
ß6PBÕ]:�PQØ8VLD�Ó�PB58R�� � Ñ V±PB<8Ó]D�Ókâ Ð Ó]Ù1PBVLVLD�Õ&W8Õc3MØ8VLD�Ù Ú±Ó]Ù1PQV=V±Ü"Ý�:LÔ]T�� ß6PBÕ]:�PQØ8VLD�Ó(PB5FR ô �
Ñ V±PB<8Ó]D�Ó�Ý�PBÓ�PBVLÓc3´Ô]D�ÓcÔ]D�R�â0ã�T8:LÓHW8Õ]36Ø8VLD�Ù ÝnPQÓH7MD�58D�Õ/PBÔcDaR <FÓc:L587éÔcT8D>T��� .W8Õ]3676Õ/PBÙ
Ö«Õc3MÙ ~;î æ Ð Û�G ó |F@j� õ â

ãUPQØ8VLD ô Ó]T83BÝ�Ó�ÔcTFD1Ô]36Ô/PBV���9 ~ N Ñ 36Ù­W8:LVLD�Ôc:LÙ(D6@¡��9 ~ N Ñ 36Ù­W8:LVLD�Ôc:LÙ(D�3QÖ	å/<8ÓcÔ
ÔcT8D Ñ V�PQ<8ÓcD Ñ T8D Ñ äMD�Õ�PB58R�Ô]T8D�D�ïID Ñ <8Ô]:L365�Ôc:LÙ­D?3QÖ 3M<8Õ�Õc<F5_Ô]:LÙ(D Ñ 3M5IÞJ7M<8ÕvPQÔc:L365�PBW8WFÕc3_P Ñ T
<8Óc:L587ëP4S D�5IÔc:L<8Ù îcî h ��� æ�9;þ*��zIæ;� ` PBÙ ÓcçIÓcÔ]D�Ù Õ]<85858:L587ð2½:L583BÝ�Ó � �8â î Ô Ñ PQ5
ØJD�Ó]D�D�5ëÔcTAPBÔHP­Ö}36<8Õ�3MÕcR8DaÕcÓ&3BÖ�Ù1PB7M58:LÔc<8RFDH:LÙ(WFÕc3Bß6DaÙ(D�5IÔ�:L54ÔcT8D­Ôc:LÙ(D¸ÕcD�ñI<8:LÕcDaR Ô]3
ÔcÕ/PB58Ó]V�PQÔcD�Ô]T8DCW8Õc3MØ8VLD�Ù.:L5_Ô]3�Ô]T8D Ñ V�PQ<8ÓcD Ñ T8D Ñ äI:L587 Ñ :LÕ Ñ <8:LÔy:=Ó ÓcD�Da5�â6ã�TFD�ÓvPQÙ(D�Ô/PBØ8VLD?PQV=Ó]3
Ñ 36Ù­WJPBÕ]D�Ó�Ô]T8D�D�ïID Ñ <FÔc:L365&Ôc:LÙ(D03BÖ P;Óc3QÖ«ÔeÝ�PBÕcDC:LÙ(W8VLD�Ù�Da5_Ô/PBÔ]:=3M5�3QÖJÔcT8D�ò¸G Ð ã4W8Õ]3676Õ/PBÙ
ß6D�Õ]Óc:L365;z ô Ý�Õ]:=Ô]ÔcD�5¾Ø_ç�GID�VLÙ1PQ51PQ58R�K#PQ<8Ôcþ óLô/õ Õ]<85858:L587�3M5´P�GI<85;	�VLÔcÕ/P�û8ý&Ù1P Ñ T8:L58D
Ý�:LÔcT�ÔcTFD�TJPQÕcR8Ý�PBÕ]D�D�ïID Ñ <FÔc:L365�Ôc:LÙ­D�ÓkâBã�TFD�ÞJ5JPQV Ñ 36VL<8Ù(5&ÓcTF3BÝ�Ó?Ô]T8D"Ù1PBïI:LÙ&<8Ù Ñ V=3 Ñ ä
Ö«ÕcDañ_<FD�5 Ñ ç�76:LßMD�5(ØIç(Ô]T8Da� Ð ÛCã�Ó]ÔcD�W´Ó]3BÖ«ÔeÝ�PBÕ]D6â

� <FÕfRFD�Óc:L765¾:=Ó Ñ <FÕcÕcDa5_Ô]VLç�Ö×PBÓ]ÔcD�Õ"Ô]TJPB5éÔcT8D&Óc3QÖ«ÔeÝ�PBÕcD¸ß6D�Õ]Óc:L365¾Ö«36Õ;ÔcT8D&ÓcÙ�PBVLVOW8Õ]36ØIà
VLD�ÙíØF<8Ô"ÓcVL3BÝ?DaÕ�Ö«3MÕ�ÔcTFD¨PQ:=ÙøW8Õ]36Ø8VLD�Ùéâ Ð VLÔ]T836<87MT´P(Ó]3BÖ«ÔeÝ�PBÕ]D�:LÙ(W8VLD�Ù­D�5IÔvPQÔc:L3B5(3M5¶P
ÔeçIW8: Ñ PBVOÝC36Õ]ä_Ó]ÔvPQÔc:L365�:LÓ�Õc3M<876T8VLç­ÔeÝ?3�Ô]:=Ù­D�Ó0Ö×PBÓ]ÔcD�Õ Ö«36Õ�Ô]T8DHPB:LÙ÷WFÕc36ØFV=DaÙ¶@I:LÔ?Ù�<FÓcÔ�ØAD



®:EylMg6b}pqdf[FE�[/o/h�gM©_tal6`c^aª6§q[H·�d;\6§q[/d"[cg6be^�b}pqhag1hai�b}x_[�º�mB® wX®0§qtkha`epqb}x_d ¢

²O`chaª6§q[/d wOhkbe^a§ j §q^al_ze[ EylMg6b}pqd"[ mBhai�b}³y^�`c[ �?^a`cr6³y^a`c[ £M`c[#¤�l_[]g_o/~
j xI[/ol¥B[c` jyhag6©It

¬±zc¯ ¬±zc¯ ¬±d"zc¯ ¬±d"zc¯ ¬±d"zc¯ ¬^¦��Y§�¯
zed"^�§u§ ¢kÂ Ã/Á Ã�� Â ¨M� ¢4© ¨6� ¨k»BÂ ©M�qÃ�Â
^apqd ©�¨K¨ ©�¨ ª ¢Q�qÃ � Ã/»6�«¢ � �qÃ5ª

¬ £_�=­O®1¯M¥8wO^aª6§q["o/hkd;\_^a`epug_t&b}x_[;o/hkd;\6pu§q^�b}pqhag�^ag_r­[/ÀB[vo]lIb}pqh�g�b}pqdf[/zCh�iy|�^a`epqh�lIz�º�mB®�w pqd;°
\6§q[/d"[]g6be^kb}pqhag_z/�

ÕcD�Ù­D�Ù�ØAD�ÕcD�R¸ÔcTJPQÔ	:LÔy:LÓ	P Ñ TF:=Daß6D�R�<8Ó]:L587�ßMD�Õcç¸Ö«D�ÝðV=3M76: Ñ 7IPBÔcDaÓkâ6ÿF36Õ D�Ù�ØJDaR8R8D�R&ÓcçIÓcÔ]D�Ù(Ó
Ý�T8D�Õ]D Ñ :LÕ Ñ <8:LÔ?Ó]:=þaD6@ Ñ 36ÓcÔ�@IWJ3BÝCD�ÕCR8:LÓcÓ]:=WAPBÔc:L3M5¨PQ58R�ÕcD�VL:±PBØF:=VL:LÔeçHPQÕcD Ñ 3M5 Ñ D�Õ]58D�R´Ô]T8D ` Sy	
:LÙ(W8VLD�Ù�D�5IÔ/PBÔc:L3M5H3°
 D�Õ]Ó�Ó]:=7M58:áÞ Ñ PQ5_Ô�PBRFß6PB5IÔvPQ76D�Ó�â

± ²¶Ë0È�Î=�cÍF�IÏcË�È

	�Ó]:=5F7HP�WFÕc36ØFV=DaÙ÷ÓcWAD Ñ :áÞ Ñ PQÕ Ñ T8:LÔcD Ñ Ôc<8Õ]D�PB58R­Õc<85IÔc:LÙ­D Ñ 365IÞA76<8Õ/PBÔc:L3M5�@8P;Ö«3M<8Õ?3MÕcR8DaÕ�3BÖ
Ù1PQ7658:LÔc<FR8D?Ó]WJDaD�R8<8W´:L5­ÔcT8D"ÕcD Ñ 365IÞA76<8Õ/PBÔc:L3M5(Ôc:LÙ­D�3BÖ	Ô]T8D�ò�G Ð ã½PQV=7M36Õ]:=Ô]T8ÙÒ3Bß6D�ÕCÔcTFD
Ñ 365IßMD�5IÔc:L365JPQVJPBWFW8Õc3IP Ñ T�:L5_ßM36VLßI:L587�ÕcD�Ó]çI5_Ô]T8D�Ó]:=Ó�@8W8V±P Ñ D�Ù(Da5_Ô�PQ58R�Õc3M<8Ôc:L587�Ý�PBÓ0R8D�Ù(3M5Ià
ÓcÔ]ÕvPBÔ]D�R�âCã�T8D´RFD�Óc:L765ëÝ�PBÓ­ÔcD�Ó]ÔcD�R 365ëTJPQÕcR8Ý�PBÕ]D¶PB58R½P Ñ TF:=Daß6D�R¹PQW8W8Õ]3Bï_:LÙ�PBÔcDaV=çéÔcTFD
ÓvPQÙ(DCWJD�ÕµÖ«36Õ]Ù1PQ5 Ñ D�PBÓ0ÔcTJPQÔ?3QÖYP"Ù­3IR8D�Õc5�ÝC36Õ]äIÓcÔvPQÔc:L365�ØF<8Ô?PBÔ076ÕcD�PBÔcVLç&ÕcD�RF< Ñ D�R�TJPQÕcRIà
ÝnPQÕcD Ñ 36Ó]Ôk@MWJ3BÝCD�Õ Ñ 3M58Óc<8Ù­W8Ôc:L3M5¨PQ58RHÙ­D�Ù(3MÕcç;ÕcD�ñI<8:LÕcDaÙ(D�5IÔcÓ�âB24DCD�5Iß_:LÓ/PB76DCÔcTAPBÔ�Ó]< Ñ T
ÓcçIÓcÔ]D�Ù(Ó Ñ 3M<8VLR4ØJD�<FÓcD�R4:L5éTJPBÕ]R8ÝnPQÕcD�ØJPQÓcD�R4Õ]DkPBVCÔc:LÙ­D Ñ 365FÓcÔcÕ/PB:L5IÔ�Óc3MVLß_:L587­ÓcçIÓcÔ]D�Ù(Ó
PB58R­Ù1P�ç&TJP�ß6D�PQW8W8VL: Ñ PBÔ]:=3M58ÓC:=5­Óc:L765APBVOW8Õ]3 Ñ D�ÓcÓ]:=5F7J@AÕc3MØJ3MÔc: Ñ Ó�PB5FR Ñ 365IÔcÕ]36Veâ

�:�9³K��Ê�� È�Î=���

Ãk�C¦C�_mB[]§qd"^�g�[/b/�6^a§±�q�=´«® g_[/³4d"[/b}x_hBr¸i�ha`	zeha§q|�pug_t¸x_^a`cr�ze^�b}pqz}©_^aª6pu§ápqb«~&\M`ch�ªM§q[vd"z/� µ�pug;¶¸·A¹5º5»
¹l¼¾½Y½�½À¿lÁÃÂ�ÄB�a\6\J� ��� ¨a¼ ��� Á6�OÃ#©K©BÂQ�

ÂB��¦��	ú h5¥BhBh´[/b/��^a§±�q�I´emBha§q|�pug_t4ze^�b}pqz}©_^aª6pu§upqb}~ð\6`chaª6§q[/d"z&l_z}pug_t�©_[]§qr4\M`chkta`c^kd"d"^aª6§q[�tk^�be[
^�`e`c^a~Bz#Å�£Apu`czeby`c[/z}l6§qbez/� µ�pug;¶¸·A¹5º5»9¹l¼YÆÈÇ-ÉpÄ�Ê-ËF¿jÊ�Æ{É5·j»=Ì=¹�Ê#¼#»Í¹�ÊD¶¸·�ÎOÊ�º4Î Ï�ÐÈÉÒÑ¸Ó�Ê-Ë�¶y·mÓ�º5Æ{ÎSº�ÉY¹l¼
Ì=¹�Ê�Ñ#Æ^·AÓ�ÎSÊ-Æ�ÏÍ·A¹jÔ�·AÓ�Õ�ÕFÎSÊ�Ô���\M\J� � ©�ª/¼�¢4¨K©M�OÃe©�©�Á6�

»6�C²O��Ö_x_hag_t�[/b/��^�§±�á�\´}®Covo/[]§q[]`c^kb}pugIt�ª8hBha§q[v^ag�ze^kb}pqz}©I^�ªMpu§up=b}~�³ypqb}x�o/h�gM©_tal6`c^aª6§q[Cx_^a`cr6³y^a`c[�� µCpug
¿l×�×�×ÙØ�Ú�ÕyÏ�¹�Ñ#ÎOÛ�Õ�¹�ÊCÜ�ÎOÉ#ÐÈË�Ám¶y·m¹�Ô�·mÓ�ÕFÕ�Ó�Ý#ÐÈÉDÌ=Û�ÑeÆ{¹�Õ�Ì=¹�ÕyÏÍÛ�Æ^ÎOÊ�ÔßÞßÓ�ºjÇ-ÎOÊ-É#Ñ]�B\6\A�	Ã#à�Á�¼
Ãe©�¢Q�JÃ#©K©�àM�

� �Cú��M�?^�d"^krQp ^ag_r�Z;��¦�[]`co/[]`ch�gA�¸´AE�[/o/h�gM©_tal6`c^aª6§q[�^a`coexMpqbe[/ovb}lM`c[/z#Å8®XgI[/³X|�pqz}pqhag(i±h�`Ch�\Ib}pu°
d;pÈ§v^�b}pqhag1\M`ch�ªM§q[/dfz/� µ&pug>¶¸·jÎOÊ-º5Î Ï�ÐÈÉ#ÑYÓ�Ê-ËD¶¸·AÓ�º5Æ^ÎOºjÉa¹l¼DÌ\¹�Ê�Ñ#Æ^·mÓ�ÎOÊ-Æ=¶y·m¹�Ô�·mÓ�ÕFÕ�ÎOÊ�ÔCÌÍ¶yÂ�áa�
¬±®�lIzeb}`epq^�¯]�I\M\J�8Â5¨�©a¼QÂQÃÒ¢Q�OÃ#©K©�ªB�

¢B�Cw���m�l_~�^�df^4[/b/�y^�§±�á�I´×mQh�§q|�pugItXze^�b}pqz}©_^aª6pu§upLb«~ð\6`chaª6§q[/d"z�lIz}pug_t¾§qhktapqo´ze~�g6b}xI[vz}pqz­^�gIr4`c[]°
o/h�gM©_tal6`c^aª6§q["xI^�`crM³	^a`c[�� µ"pug1¶y·m¹4º5»9â�ã�ÑeÆ9½�Ê-Ê�Û�Ó�Ð-äåÓ�æ=Ó�ÎOÎ9¿jÊ-Æ^É5·�Ê�Ó�Æ{ÎS¹�Ê�Ì=¹�Ê#¼#»�¹�Ê�Ø�Ú5Ñ#Æ^É5Õ
Ø�º5ÎOÉ5Ê-ºjÉ#Ñ]�

Á6�C¿��I·LgIok�á�uçoÌ\è�Ä�é�éF¶y·m¹jÔ°·mÓ�ÕFÕ�Ó�Ý#ÐÈÉaê¾Ó�Æ^É�½�·j·AÓ�Ú4ÑåëlË�Ó�Æ^ÓFÑlÇ-ÉjÉ5Æ«ìa��Ã#©K©�ªQ�
ªB�FíåÎOÕFÓ�º#Ñåº�Ç-Ó�ÐSÐÈÉ4Ê�Ô°É¾ÝjÉ5Ê-ºjÇ-ÕFÓ�·mî�Ñ]�
i±b}\ÍÅ ï�ïarBpqd"^ko/z/� `el_bet�[c`cz/� [/rBluï�\6lMªÍï�oµx_^a§q§=[]gItk[��

à6�CZ���¦&pqbeoexI[c§u§8[/b/��^a§±�q�Í´}�C^�`cr;^�gIrf[/^�ze~�rBpqzeb}`epuªMl_b}pqhag_z�hai8ze^kbA\M`ch�ªM§q[vd"z/� µCpugß¶y·m¹4º5»�½Y½�½�¿lÁlÂ�ÄB�
\6\A� � ¢5©a¼ � Á�¢B�OÃ#©�©�ÂQ�



Á ��� ú��6Å­h�gIt�[/b�^a§±�

Variable memory


Clause checker


m bit

adder


Register

(Sum)


a>b

a>=b


random

bit


a


b


host

output registers


counter


Flip-bit Vector
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D
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shift registers
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Form Variable Memory


To Clause Checker


Initialize with 1
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a


b


c


d


e.g: clause[0] = a+b+/c

       clause[1] = /b+c+d

       clause[2] = /a+d


clause[0]
 clause[1]
 clause[2]


Hence, there are five possible

configuarations for the each cell


case 1


case 2


case 3


case 4


case 5


ð¾ñOòA¥5õ8¥J·�d;\6§q[/d"[]g6be^kb}pqhag´h�iOb}x_[C`c[/o/h�gM©_tal6`c^aª6§q[�o]§q^al_ze[;oex_[/oö¥�[]`��


