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}ÚefeCXOZ]e�LsZ�[~AÏIS\d^O\M^Y¨�Au@�gqISXOKdA�Au@SKMZ�[CIS^O>]Z$\M^¢[C@ : @SAu\d>$e ; e~AuZ]Wte¾IS[fZ$efZ�KMªY@ W IBªOªO[CZ]eCefZ�ª IBA
LO[fZ�efZ�^¤A%r	Wt@ e~A�KM\dÀSZ�K ;': Z�>�ISXOeCZ�AuNYZ�cBISe~AÙWlIËÒf@S[C\dA ; @Sg�[C@ : @SAue�IB[CZ�XOeCZ]ª6\d^åWtIS^<XYgqIS>*AuXO[�Î
\d^O¨�ISLYLOKM\d>%IBAC\M@ ^Oe]FÞ}Ú^1efXO>ÏN¾ISLOLYKM\M>�IBAu\d@ ^Oe�AuNYZ.Z�^¤cR\M[f@ ^OW�Z�^¤A�>�IS^ : Zn>%IB[CZ]g§XYKMK ; Z]^O¨ \d^OZ�Z][CZ�ª
ef@ÐACN£IBA�XY^OZ*Ô?LsZ�>]ACZ�ª \M^¤AuZ][uIS>*Au\M@S^Oe ¥ \ÑAuN¼AuNYZ�Z�^¤cR\M[C@S^OWtZ]^¤A�IS[CZ'ÀBZ�LYA¾AC@ÐI�Wt\d^O\MW�XYWjF
y NOZt¨ [C@ ¥ \d^O¨j^<XOW : Z][0@Sgb[f@ : @SAue�ªOZ]LOKM@ ; Z]ª¹\M^åN£ISÜ�IS[CªO@SXOe�IS^Yª�øB@ [�XO^Oe~Au[fXO>]ACXO[CZ]ª¹Z�^¤cR\ÑÎ
[f@ ^OW�Z�^¤Aue]rYW�Z�ªO\d>%ISKÍISLOLOKd\M>�IBAu\d@ ^Oe�rRIS^Yª1@SAuNYZ�[�eCIBg§Z]A ; Îì>�[C\ÑAu\d>%ISKÍISLOLOKd\M>�IBAu\d@ ^Oe ¥ \MKdKsLYKÛIS>]Z.IS^
\d^O>�[fZ%ISef\M^O¨¿\MW�Ls@ [fAuIS^O>�Zl@ ^-ACNOZ¾ªOZ]cSZ�Kd@ LOW�Z�^¤A�@SgngqISXYKdA�AC@ KMZ][uIS^¤A�[C@ : @SAC\M>1e ; efAuZ]Wte]F¢}Ú^
W�\MefeC\M@S^1>�[f\dAu\d>%ISKÍISLOLYKM\M>�IBAu\d@ ^Oe]r?efXO>ÏN$IBe�eCL£IB>�Z�Z*Ô?LOKd@ [uIBAC\M@ ^�rRACNOZ : Z]^OZ]ÓYAJ@BgÞIBXYAu@ ^Y@ Wt@SXOe
ªOZ*AuZ]>]Au\d@ ^�IS^Oª¾>�@SWtLsZ�^OeCIBAu\d@ ^�@Sg�Z�[f[C@ [fe�\Me�@ : cR\M@SXOe�F/}Ú^�AuZ]KMZ�@SLÍZ][uIBAC\M@ ^�IBLOLOKM\d>%IBAC\M@ ^Ye�N<X?Î
WtIS^7@ LsZ�[CIBAu@ [fe�r ¥ NO@Ù^O@ ¥ LsZ�[~g§@ [CW AuNOZ : XOKMÀ¦@Sg�Z][C[f@ [�ªOZ]ACZ�>*Au\M@S^tIB^Oª�[CZ�>]@`c Z�[ ; rRWlI ; ^O@SA
: Z0I : KMZ�Au@tªOZ]ACZ�>*A.Z�[f[C@ [fe ¥ \ÑAuN�eCXYß�>]\MZ�^¤AneCLsZ�Z�ª¿IB^Oª'IS>]>�XO[CIS> ; AC@tZ]^OeCXO[fZ¦ACNOZ0eCIBg§Z]A ; @Sg
ACNOZ7[C@ : @SA�IB^Oª¿\dAueneCXO[f[C@ XO^YªO\M^O¨Se�F x ªOªO\dAC\M@ ^OISKMK ; rH\M^OZ*cR\dAÏI : KMZ0AC[uIS^YeCW�\MeCef\M@ ^$ªOZ�KMI ; e�WtI ;
ISW�LOKd\dg ; ACNOZ.Z]âÍZ�>*Aue�@Bg�Z�[C[f@ [Ce�WlIBÀR\d^O¨¦ACNOZ.IBXYAu@ ^Y@ Wt@SXOe�ªOZ*AuZ]>]Au\d@ ^1@Sg�Z][C[f@ [Ce�>�[CXY>�\ÛIBKVFi}Ú^
N£IBÜ%IS[fªO@ XOe ¥ IBefAuZ¦[CZ]Wt@`cBISKvAÏIBeCÀ<e�rseCXO>ÏN'ISeJ^<XO>]KMZ�IS[J>]KMZ�IS^<XOL$@ LsZ�[CIBAu\d@ ^;W×h y w���XõrsN<XOWtIS^
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\d^<ACZ�[~c Z�^¤AC\M@ ^�WlI ; ^O@BA : Z�LÍ@SeCeC\ : KMZBr�WlISÀ<\d^O¨�gqIS\MKdXO[CZ]enc Z][ ; >�@ e~AuK ; F � IBXOKdA�AC@ KMZ][uIS^O>]Z�\M^
\d^OªOXOe~Au[C\MISK/[C@ : @SAC\M>�e�WtI ; \d^O>�[fZ%ISefZtACNOZlKd\dg§Z�efL£IS^�@Sg�Ij[f@ : @SA%r	@ [¦[fZ�ªOXY>�ZlACNOZtg§[fZ�©<XOZ�^Y> ;
@SgiNRXYWlIS^$\M^¤AuZ][fc Z]^¤Au\M@S^vrÍef\M¨ ^Y\dÓ£>�IS^¤AuK ; [CZ�ªYXO>�\d^O¨lAuNYZ0@ LsZ�[CIBAu\d^O¨t>]@ efACe�F � ISefACK ; rs\M^j>%ISefZ�e
¥ NOZ][CZ�I0[f@ : @SA�\de�XO^£I : KMZJAC@0Au@SKMZ�[CIBAuZnI0gqISXOKÑA�IS^Yª�efAu\dKMKH>�@SWtLOKdZ]ACZJAuNYZnAÏISefÀHrO@SgéAuZ]^�\dA ¥ \MKdK
e~Au\MKdK : ZÙXYeCZ]g§XYK�AC@tªYZ]AuZ]>]AEAuNOZÙZ�[f[C@ []rHIS^Oª¾AÏISÀBZ0IB>]Au\d@ ^Oe ¥ NO\d>ÏNjW�\M^O\dWt\dÜ�ZEAuNOZÙeCZ*c Z�[f\dA ; @Sg
ACNOZtªOISWlIB¨ Z7@ [�[C\deCÀHF � @ [�AuNYZlI : @`c Z�[CZ�ISeC@ ^Ye¦\ÑA�\Me�\M^O>][CZ�ISeC\d^O¨ K ; IBACAC[uIS>*Au\dcSZ7Au@�ªOZ�LOKd@ ;
[f@ : @BAle ; e~AuZ]Wte ¥ NO\M>ÏN�IB[CZ'I : KMZ�Au@�ªOZ]ACZ�>*A�Z�[f[C@ [felIS^Yª¼\Mef@ KÛIBACZ�AuNOZ¾gqISXOKÑAt>�ISXOef\M^O¨6ACNOZ
Z][C[C@S[�F ½ NYZ�[CZ�Ls@ efeC\ : KMZSr�AuNOZl[C@ : @SA¦>%IS^�ACNOZ�^�X?Au\MKd\MÜ]Z�ACNOZl[fZ�WtIS\M^O\d^O¨¾g§XO^O>]AC\M@ ^OISKM\ÑA ; Au@
>]@ WtLsZ�^YeuIBACZ�g§@S[�AuNOZ�gqISXOKÑA�IS^Oª�>�@SWtLOKdZ]ACZ.AuNOZ�AÏIBeCÀHF

y NYZ�eCZ�>�@S^OeC\dªOZ�[CIBAu\d@ ^Oe�Wt@BAu\dcBIBACZ�[CZ]eCZ�IS[C>ÏN�\d^�AuNOZ�IS[fZ%ISeÙ@Sg|gqISXOKdA�ªYZ]AuZ]>]AC\M@ ^�IS^Oª
\dªOZ�^¤Au\ÑÓ£>%IÝAu\M@S^ùW � [CI m	Rrú� ½ U�m���XõrvªOZ]eC\d¨ ^ûW � x D�m���XVrãIB^Oª'L£IBACN�LOKÛIB^O^O\M^Y¨tg§@ [J[CZ�ªYXO^Oª£IS^¤A
WtIS^O\dLOXOKÛIÝAu@ [fe ¥ \dACN [fZ�ªOXY^Oª£IS^O> ; [CZ�ef@ KMX?Au\M@S^uW � P m�� : r��|D�m�YXVF � ISXOKÑA�Au@ KdZ�[uIB^<A¾LOIBAuN
LOKMIS^O^O\d^O¨ ¥ NO\d>ÏN�ZÕÔYISWt\d^OZ�e�ACNOZ.Au@SLÍ@ Kd@ ¨ \d>%ISKsLO[C@SLÍZ][fAu\dZ�eb@Sg�ACNOZ�>�@ ^?Ó£¨ XO[CIBAu\d@ ^¾eCL£IS>]Z�N£ISe
: Z�Z]^$ISLYLOKM\dZ�ª�Au@�KM@R>�@SWt@SAC\M@ ^�AÏISefÀ<eüW GJ�/m��
XVrHIB^Oª¼��� ��� Ls@ eC\ÑAu\M@S^O\M^O¨¦AÏISefÀReELsZ�[fg§@S[CW�Z�ª
:¤; I�[CZ]ªOXO^Oª£IB^<A¦WtIS^O\MLYXOKÛIBAC@ [©W×GE�/m m�XõF�{/[f[C@ [�ªOZ*AuZ]>]Au\d@ ^åIS^Oªå[CZ]>�@`c Z][ ; N£ISeÙISKdeC@ : Z�Z�^
e~AuXOªO\dZ�ª ¥ \dACNO\M^�ACNOZ�eC>]@ LÍZ¾@SgJWtIS^O\MLYXOKÛIBAC\M@ ^¿AÏIBeCÀ<eîW �.@ ^£wSmYXõr|LY[C@RªOXO>�\d^O¨¿L£IBACNOe ¥ NO\M>ÏN
Z]\dAuNYZ�[�eCXO>]>�Z]Z�ªvrH@ [�^O@SAC\M>]Z%I : K ; gqIB\MKVF

P XO>ÏN�@Sg�AuNYZ ¥ @ [CÀ�\M^�gqISXOKdAEAu@SKMZ�[CIS^¤An[f@ : @SAu\d>�enXYeCZ�eJAuNOZ0ACZ�[fWte1à~gqISXOKÑAuáOr�àfZ][C[C@S[Cá
IS^Yª à~gqIS\MKdXO[CZ]á1ISe�e ; ^O@ ^ ; Wte ¥ NO\d>ÏN¿>%IS^�>�ISXOeCZ7XY^O^OZ�>]Z�efeuIS[ ; >�@ ^Yg§XYeC\M@S^vF y @¾I%c @S\Mª'AuNY\Me
>]@ ^Yg§XOef\M@ ^ ¥ Z ¥ \dKMK£>]KMZ%IB[CK ; ªOZ]Ó£^YZJAuNYZJAuZ][CW�e�à�gqISXOKdACáOr	àfZ�[f[C@ [fáOr	à~gqIS\dKMXO[fZ�áOr<IS^Yª¹àfZ][C[C@S[�[fZ*Î
>]@ËcSZ�[ ; á�\d^7=?Z]>]Au\d@ ^1k FÑk�\d^�In>]@ ^Oef\MefACZ�^¤A ¥ I ; ISe	LO[C@SLÍ@ efZ�ª�\d^`W �ãx wYkaXõFi�EZ*ÔRA ¥ Z ¥ \MKdK¤LOKÛIB>�Z
ACNOZ�AuISeCÀ¿@Sg�gqISXOKÑAÙAC@ KMZ][uIS^¤AÙ[C@ : @SAÙLO[f@ ¨ [CISWtW�\M^Y¨�\M^å>�@ ^¤AuZÕÔRA%riIB^Oª6\d^<AC[C@RªOXO>]ZlI�eC\MW�LOKdZ
e ; e~AuZ]W!IS[f>ÏNO\dACZ�>*AuXO[fZSrief\MW�\MKÛIB[nAu@�AuN£IBA¦LO[f@ LÍ@SeCZ�ª :<; W×���.w m?rr�.\deum��YXVr ¥ NO\M>ÏN6eCZ�LOIS[uIBACZ�e
ACNOZ�eCX : LO[C@ : KMZ]Wte.@Bg/>�@ ^¤Au[f@ KVrsgqISXOKÑAnªOZ*AuZ]>]Au\d@ ^¿IS^Oª�\dªOZ�^¤AC\dÓ£>�IBAu\d@ ^vrsZ�[C[f@ [n[fZ�>]@ËcSZ�[ ; r�IS^Oª
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� Z�ZJIS^Oª x ^OªYZ�[Cef@ ^qW �ãx wYkKXÍªYZ]Ó£^OZJI0Ä*ê�Ä]Å`ÂRþ�ISe|I¦eCZ*A�@Bg|ô ÈÍþ;+�ÈÍÉ�ÂRÉÍÅËÄSr<Z�IS>ÏN1@Sg ¥ NO\M>ÏN
WtI ;�: ZJ[CZ�>]XO[Cef\dcSZ�K ; ªOZ*Ó£^OZ]ª�\M^tACZ�[fWte|@SgãefWlISKdKMZ][�>�@ W�LÍ@S^OZ�^¤Aue]F x A�ACNOZnKd@ ¥ Z�e~A�KdZ]c Z]K�IB[CZ
IBAC@ W�\M>7>�@SWtLs@ ^OZ]^<ACe��iACNOZ�\d[¦e~Au[CXY>]AuXY[CZl\de�^O@SA : [C@ ÀBZ�^�ªY@ ¥ ^6\M^¤Au@�eCX : ÎÚ>�@SWtLs@ ^OZ]^<ACe�F x
öìÃOú	æéÅ�\deJIB^ ; ªYZ]g§Z�>*A.@R>�>]XO[C[f\M^O¨�\M^jIS^'IÝAu@ W�\M>�>]@ WtLs@ ^OZ]^¤An>�ISXOeC\d^O¨�\dA�Au@ : Z]N£I%c Z0\d^O>�@S^?Î
ef\MefACZ�^¤AuK ; ¥ \ÑAuN�\ÑAue.efLÍZ]>�\dÓO>%IBAC\M@ ^vF ½ Z�efNO@ XOKdª�^O@SAuZ¦AuN£IBAnAuNOZ7e ; e~AuZ]W3ISKMef@1\M^Y>�KMXYªOZ�enACNOZ
e ; e~AuZ]W°eCLsZ�>]\dÓ£>�IBAu\d@ ^vrRªOZ]ÓO^OZ�ª : Z�Kd@ ¥ rYIS^Oª�AuN£IBA�gqISXOKÑAue|WlI ; Z*Ô?\Me~A ¥ \ÑAuNO\d^tAuNYZneCLsZ�>]\dÓ£>�IÝÎ
AC\M@ ^¾\dACeCZ]Kdg�F

{ÞÔYISW�LOKMZ]e�@Sg/I7gqISXOKdAE\d^O>�KdXOªOZÙI : [f@ ÀSZ]^ ¥ \M[fZSrsI�>�@RªO\M^O¨ : XO¨YrÍ@ [EIS^jXO^OZÕÔYLsZ�>*AuZ]ª
\d^<ACZ�[CIS>]AC\M@ ^ ¥ \ÑAuN�AuNOZ�Z]^<cR\d[C@ ^OW�Z�^¤AlTqefXO>ÏN�ISe�AuNOZ�>�@SKMKM\deC\d@ ^$@Sg�I�WlIB^O\MLOXYKÛIBAC@ [ ¥ \ÑAuNåIS^
@ : efAÏIB>�KMZ|^O@SA�W�@?ªYZ�KMZ]ª :<; ACNOZ�LY[C@ ¨ [CISWl_*F y NOZ|e ; efACZ�WzZ]cS@ KdcSZ�e	ACNO[C@SXO¨ N�I�eCZ*AÞ@BgO\M^¤ACZ�[C^OISK
e~AÏIBACZ�e�ISe�I�[CZ]eCXOKÑA�@SgJACNOZ�>ÏN£IS^Y¨ Z�e7Au@�ACNOZ¾efAÏIÝAuZ�@SgJ\dACe�>�@ W�Ls@ ^OZ�^¤ACe�F y NOZ¾Â¤øvÅ`Â<ÊÝÉ�Ã£æ
Ä]Å%ÃYÅ`Â�@Sg|Ile ; e~AuZ�W4\MenIS^¿I : e~Au[uIB>]Au\d@ ^'@Sg�ACNOZ�\d^<ACZ�[f^£ISK�efAÏIÝAuZSrvIS^Oª�\MenIS^'@ [fªOZ�[fZ�ª�efZ]A�@Sg
ACNOZ¾Z*ÔRAuZ][C^£ISKbe~AÏIBACZ�@SgJ\dAue0>�@ W�LÍ@S^OZ�^¤Aue]F ½ Z�WtI ; ^O@BA�ªO\M[fZ�>]ACK ; @ : efZ�[fcSZ�ACNOZ�\M^¤ACZ�[C^OISK
e~AÏIBACZÙ@Bg	ACNOZ�e ; efACZ�W�F

y NYZ�Ä]ê�Ä]Å`ÂRþ Äa+�ÂRô¤Ì��iô Ã?ÅËÌqÈsÉ¾\Me/IS^�IBXYAuNO@S[C\dAuIBAu\Ñc Z�ªYZ�eC>][C\dLYAu\d@ ^7@SgHAuNOZbefZ]A|@SgHcBISKM\dª
\d^<ACZ�[f^£ISKEefAÏIÝAuZ�el@Sg�AuNOZ$e ; efACZ�W�F�{/IS>ÏN�efAuIBAuZ'@Bg.AuNOZ$e ; efACZ�W efNO@ XOKdª : Z'>�KMISeCef\dÓ£Z]ª�ISe
: Z�\d^O¨6èOÃOæõÌqý|r�WtZ�IS^O\d^O¨�\ÑA�>�@ [f[CZ�efLÍ@S^OªOelAC@�AuNYZ$e ; e~AuZ�W eCLsZ�>]\dÓ£>�IBAu\d@ ^vr�@S[�Â<ÊËÊËÈsÉ�Â<Èsú	Ä
T§@ [�ÌqÉÍèOÃ£æqÌqýÞ_Õrb\M^OªO\d>%IBAC\M^O¨åAuN£IÝA¾\dA1ªY@?Z]e�^O@SA�W�Z�Z*A1AuNOZ�e ; efAuZ]W eCLsZ�>]\dÓ£>�IBAu\d@ ^vFz}ìg¦ACNOZ
efLÍZ]>�\dÓO>%IBAC\M@ ^'>]KÛISefeC\ÑÓ£Z�e.Z*c Z][ ; Ls@ eCef\ : KdZ0e~AÏIBACZ�@Sg/AuNOZ0e ; efACZ�W�rvAuNOZ]^'AuNOZ�efLÍZ]>�\ÑÓ£>%IBAC\M@ ^�\de
eCIS\Mª1AC@ : Z�ô Èsþ*+	æqÂ¤Å`Â��<AuNO\de�\Me�I�NO\M¨ NYK ; ªOZ�ef\M[CI : KMZn©RXOISKM\ÑA ; @Bg�ACNOZ�e ; e~AuZ�W°eCLsZ�>�\ÑÓ£>%IÝAu\M@S^vF
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�|ISKd\MªO\ÑA ; @Bg?ACNOZ/e ; efACZ�Wz\Me�IS^¦IBAfAu[C\ : XYACZ�@Sg?ACNOZ/e ; efACZ�W�Ö e�efAuIBAuZBr IS^YªÙ^Y@SA�@Sg?ACNOZ�Au[CIËÒfZ�>*Au@ [ ; F

x öVÃ£Ìõæqú�ÊÝÂt\Me�I�ªOZ]ÓO^OZ�ª$ISeEI�ªYZ]cR\ÛIBAC\M@ ^¾@Sg�AuNYZ : Z�NOI`cR\d@ [b@Sg�AuNOZÙe ; efACZ�W»g§[f@ W»\dACe
efLÍZ]>�\dÓO>%IBAC\M@ ^vrSIS^Oª7\deÞIS^0Z]c Z]^¤A|g§[f@ W ¥ NO\d>ÏN�AuNOZ][CZ�\deÞ^O@.[fZ�>]@ËcSZ�[ ; F x ^7Â<ÊËÊËÈsÉ�Â<Èsú	ÄJÄ]Å`ÃYÅ%Â
\de�I0cBISKM\dªle~AÏIBACZ.@Sg�AuNOZne ; efACZ�W�r ¥ NO\M>ÏN¾>]@ XOKMª�r : X?A�^OZ�Z]ª�^O@SA%rY[CZ�efXOKdA�\M^�I�e ; efAuZ]W°gqIS\dKMXO[fZ
ACNO[C@ XY¨ N$I7efZ�[C\dZ�eE@Sg�cSIBKM\Mª1AC[uIS^YeC\dAC\M@ ^Ye�F y NOZÙL£IS[~A�@SgÞACNOZ�Z�[C[f@ ^OZ]@ XOeEefAÏIÝAuZ ¥ NO\M>ÏN�ªO\Ñâ�Z][Ce
g§[f@ W,I�cBISKd\Mª¿efAuIBAuZt\Me�>%ISKdKMZ]ª6IS^�Â<ÊÝÊËÈHÊ<F y NOZlZ][C[f@ [¦\de�AuNOZt@ ^OK ; ªO\M[fZ�>]A¦WtIS^O\dg§Z]efAuIBAu\d@ ^
@Sg/ACNOZ0gqISXOKÑAnACN£IBA ¥ Z7>%IS^�ªY\M[CZ]>]ACK ; @ : eCZ][fcSZ ¥ NOZ�^�IBACACZ�W�LYAu\d^O¨tAC@�ªOZ]ACZ�>*AÙItgqISXOKÑA%F y NOZ
>�ISXOeuIBKã[CZ�KMIBAu\d@ ^OefNO\ML : Z]A ¥ Z�Z]^�I�gqISXOKdA�rOIS^�Z�[f[C@ []r£IS^OªjI�gqIS\MKdXO[CZn\Meb¨ \Ñc Z�^ : Z�KM@ ¥ Ø

gqISXOKÑA ± Z�[f[C@ [ ± gqIS\dKMXO[fZ
LON ; eC\d>%ISKãXY^O\dcSZ�[CefZ \M^?g§@ [CWtIBAu\d@ ^lXY^O\dcSZ�[CefZ Z*ÔRAuZ][C^£ISKãXY^O\dcSZ�[CefZ

TqI : efAC[uIS>*Au\d@ ^¾@SgÞLYN ; ef\M>%IBKé_
ùãÃ£ú�æéÅåý�Â¤Å`ÂRôSÅËÌ§ÈsÉ Ã£É�ý¡Ìõý�ÂRÉÍÅËÌ��iô Ã?ÅËÌqÈsÉ T � �.}~_*r�\Me¦ACNOZ1LO[f@?>]Z�efe7@SgEZ*ÔYISW�\M^O\d^O¨

ACNOZ0Z][C[C@S[.IS^Oª$I : ªOXO>]AC\dcSZ�K ; ªOZ*AuZ][CW�\M^O\d^O¨ ¥ NY\M>ÏN$gqISXYKdAËT§eÏ_�LO[f@?ªOXY>�Z�ª�\ÑA%F � ^O>]Z¦AuNYZ¦gqISXOKÑA
N£IBe : Z]Z�^-\MªOZ]^<AC\dÓ£Z]ªvr�AuNOZ�\d^O>�@S^OeC\defAuZ]^¤A�@ [7Z�[f[C@ ^OZ]@ XOe7\d^<ACZ�[f^£ISK�e~AÏIBACZ�WlI ; ^YZ�Z�ª¹AC@ : Z
>ÏN£IB^O¨ Z�ª�ef@1AuN£IÝAn\ÑAn\den@ ^O>]Z7IS¨¤IB\M^�>�@ ^Oef\Me~AuZ�^¤A ¥ \ÑAuN$ACNOZ�efLÍZ]>�\dÓO>%IBAC\M@ ^vF y NO\denLO[f@?>]Z�eCe�\de
>�ISKMKdZ�ª¾Â<ÊÝÊËÈHÊ�ÊÝÂRô ÈRèÍÂ<Ê`ê�F

y @�\MKdKMXOe~Au[uIÝAuZÞACNOZ/[CZ�KMIBAu\d@ ^OefNO\ML : Z]A ¥ Z�Z]^�IbgqISXOKdA�rËIS^ÙZ�[C[f@ [�rBIS^OªÙIbgqIS\MKdXO[CZBr`>�@ ^YeC\MªYZ�[
IS^'IS^Oª?Îì¨¤IBAuZÙeCXY>ÏN¿ISeJefNO@ ¥ ^�\M^ � \M¨OFãkSFdk FEaE^OªOZ�[n^O@ [CWtISKã@ LsZ�[CIBAu\d@ ^jACNOZ0[fZ�efXOKdAJeCNO@SXOKMª
¨ \Ñc Z	�V¹�
���`F/}ìgvªOXY[C\M^Y¨�gqI : [C\d>%IBAC\M@ ^�ACNOZ�\M^OLOX?A�
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Family of joint angle solutions for the point (1.1,0.0)

p2 joint solutions
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� \d¨ XO[fZ7k F��?Ø y NOZ�gqISW�\MK ; @Sg	eC@SKMXYAC\M@ ^Oebg§@ [bZ]^Oª?ÎìZ]âÍZ�>]AC@ [ELÍ@ ef\dAC\M@ ^�T~k�ïdkÎ�	 ï�	 _*F y NOZÙLOKÛIS^OIS[
gqISXYKdA�>�@S^OefAC[uIS\d^<A æ�g ¹��Ùk
�	 � \M^¤ACZ�[CefZ�>*Aue	ACNOZ�gqISW�\MK ; @SgYeC@ KdXYAu\d@ ^Oe�IBA�A ¥ @JLÍ@S\M^¤Aue]rSISKdKM@ ¥ \M^Y¨IS^jISKÑAuZ�[f^£IBAC\dc ZJAu[uI`ÒfZ�>]AC@ [ ; AC@7AuNOZ�¨ @¤IBKVF

Family of joint angle solutions for the point (1.1,0.0)
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� \d¨ XO[fZ7k F �RØ y NOZ�gqISW�\MK ; @Sg	eC@SKMXYAC\M@ ^Oebg§@ [bZ]^Oª?ÎìZ]âÍZ�>]AC@ [ELÍ@ ef\dAC\M@ ^�T~k�ïdkÎ�	 ï�	 _*F y NOZÙLOKÛIS^OIS[
>]@ ^OefAC[uIS\d^¤A æ�� ¹zk"��Aï m � \M^¤ACZ�[CefZ�>*Aue�AuNOZ.gqISW�\MK ; @SgÞef@ KMX?Au\M@S^OebIBAbA ¥ @tLs@ \d^<ACe�r£IBKMKM@ ¥ \d^O¨7IS^
ISKÑAuZ][C^£IBAC\dcSZ.Au[uI`ÒfZ�>]AC@ [ ; Au@7AuNOZ�¨ @ ISKVF
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� \d¨ XO[fZ0k F wYØ � [C\d¨ \M^£IBKHAC[uIËÒfZ]>]AC@ [ ; IS^Oª�>�@S[C[CZ]eCLs@ ^OªO\d^O¨7Z�[f[C@ [�[CZ�>]@`c Z�[ ; Wt@BAu\M@S^tg§@ [bI0gqIB\MKÑÎ
XO[fZ�\M^0Òf@ \M^¤A°�?F
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� \d¨ XO[fZ0k F mYØ � [C\d¨ \M^£IBKHAC[uIËÒfZ]>]AC@ [ ; IS^Oª�>�@S[C[CZ]eCLs@ ^OªO\d^O¨7Z�[f[C@ [�[CZ�>]@`c Z�[ ; Wt@BAu\M@S^tg§@ [bI0gqIB\MKÑÎ
XO[fZ�\M^0Òf@ \M^¤A��YF
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=R\MW�\MKÛIB[CK ; ACNOZ�[fZl\de¦I¾>�@S[C[CZ]eCLs@ ^OªO\d^O¨jgqIB\MKMXY[CZ7>�@S^OefAC[uIS\d^<A�g§@ [�ACNOZlIB>]AuXOIBAu@ [ æ�� ISe
ªOZ]LO\M>*AuZ]ª'\M^ � \M¨OFãkSF �?rHg§@ [ ¥ NO\M>ÏNjAuNOZ][CZ0\denI�>�@ [f[CZ]eCLs@ ^OªO\d^O¨1[CZ]>�@`c Z][ ; Wt@BAu\M@S^jefNO@ ¥ ^�\M^
� \d¨OF�kSFom

m�n-opnH�   ���v¡��¢ux£��v¡�¤�ux{��Ú�Y�¢�Õ�|�¦¥��§w r �¢¡©¨ª{aw�¨auxw��¬«�uxw��~�a{��'uÞ�Y�|�£�

y NOZlI : @ËcSZ1Z*ÔYISW�LOKdZt\dKMKMXYefAu[CIBAuZ]e.AuNOZlI : \dKM\dA ; @Sg�Ij[fZ�ªOXY^Oª£IS^¤A�WtIS^O\dLOXOKMIBAu@ [.AC@$efXOefAuIS\M^
I¿gqIS\MKdZ�ªÇIS>]ACX£IBAu@S[ :¤; >ÏNO@?@SeC\M^Y¨�IS^�IBKdAuZ][C^£IÝAu\dcSZ�AC[uIËÒfZ]>]AC@ [ ; Au@åAuNOZj¨ @¤ISK�Ls@ eC\ÑAu\d@ ^vF x
efZ�>�@S^Oªj\d^OefAuIS^O>]Z�\M^ ¥ NO\d>ÏN¾ACNOZ�[C@ : @SA�\Me�^O@BA�ÀR\d^OZ�WtIBAC\M>%IBKMK ; [CZ�ªYXO^Oª£IS^¤A : XYA�\de�efAC\MKdKvI : KdZ
AC@�eCXOe~AÏIS\d^�IngqIS\MKdZ�ª�IB>]AuXOIBAu@ [	\Mei¨S\dc Z]^7\M^0ACNOZ�g§@ KdKM@ ¥ \M^O¨EZ*ÔYISW�LOKdZSF y NYZ�[CZ�IB[CZ�WtIS^ ; AuISeCÀ<e
¥ NO\d>ÏNt>�IS^ : ZbªOZ]eC>][C\ : Z�ª : Z�efA|XOef\M^O¨ÙI�eCZ*A�@BgÍ>]@ ^Oe~Au[uIB\M^¤Aue/@ ^7AuNYZE[f@ : @SA%Ö×e�>�@ ^?Ó£¨ XO[CIBAu\d@ ^Oe
@`c Z][JAC\MW�ZSF�=?XO>ÏN�AÏISefÀReJ>%IS^�LsZ�[CW�\dAEI�KÛIB[C¨ Z�[CIS^O¨ Z�@Sg	cSIBKM\Mª�AC[uIËÒfZ]>]Au@S[C\MZ]e ¥ NO\M>ÏN$IS>ÏNO\MZ*c Z
ACNOZjAuISeCÀHF y NY\MelKMIS[C¨SZjef@ KMXYAC\M@ ^-eCLOIS>�Z'>�IS^ : Z$ZÕÔYLYKM@ \ÑAuZ�ªÇAu@6@ : AÏIS\d^¼I¿gqISXOKdA�Au@SKMZ�[CIS^¤A
AC[uIËÒfZ]>]Au@S[ ; ¥ NO\d>ÏNjeCIBAu\defÓ£Z]eEACNOZ�>�@ ^YefAu[CIS\M^¤ACe�F

U�@S^OeC\dªOZ�[ÞACNOZ�g§@ KdKM@ ¥ \M^Y¨JAÏIBeCÀÙ@SgÍI.[C@ : @SA ¥ ISKdÀR\d^O¨.\d^0A ¥ @�ªO\dWtZ]^OeC\d@ ^OeÞISeiªOZ]LO\M>*AuZ�ª
\d^ � \M¨OFÍk Fdk-	YF

y NYZ¦AÏIBeCÀ¾¨ @¤ISKã\deEAC@tAC[uIS^OefKÛIBACZÙACNOZ : @Rª ; Au@�AuNOZ¦KMZ*géAEAC@1ISKdKM@ ¥ ACNOZ¦AC[uIS^Yefg§Z�[�g§@R@SA
AC@�WtISÀBZÙ>]@ ^¤AÏIS>*A ¥ \dAuN�ACNOZ�^OZ*ÔRAEg§@?@SACNO@ KdªvF ½ Z ¥ \dKMK�ISeCefXOWtZ�ACN£IBA�@ ^OK ; ¥ @ [CÀ<efL£IS>�Z0IS^Oª
e~AÏIBAC\M>befAuI : \dKM\dA ; >]@ ^OefAC[uIS\d^¤Aue|IS[CZbLY[CZ�efZ�^¤A%F|=<AÏI : \dKM\ÑA ; \de�eCLsZ�>]\dÓ£Z]ª :¤; [fZ�©<XO\M[f\M^O¨.ACNOZ�>�Z]^<ACZ�[
@SgÞWlIBeCebAu@�euIÝAu\Me~g ; \M^YZ�©<X£ISKd\dA ; >]@ ^Oe~Au[uIB\M^¤Aue ÉFe IS^Oª É6g efNO@ ¥ ^'\M^�AuNYZ�ÓO¨ XO[CZBF�pE@ [C\dÜ�@ ^¤AÏIBK
W�@SAu\d@ ^6\de7IS>ÏNO\dZ]cSZ�ª :<; I'Wt@`cR\M^Y¨'>�@ ^YefAu[CIS\M^¤A É" T�êf_*Få}ìgnI$gqIBXOKdA0\Me�\d^<AC[C@RªOXO>]Z�ª¹\M^�ACNOZ
LO[fZ�efZ�^¤A�>]@ ^YÓ£¨ XY[uIBAC\M@ ^�[CZ]^OªOZ�[f\M^O¨�AuNYZJªO\defAuISK£[C\d¨ N¤AãÒf@S\M^¤A/\MW�Wt@`cBI : KdZSrSACNOZ : @Rª ; Ls@ eC\ÑAu\d@ ^
\deE>]@ ^Oe~Au[uIB\M^OZ]ªjAu@�KM\dZ�@ ^jI�>]\M[C>]XOKÛIB[�IS[C>tTqefNO@ ¥ ^�ISeJI�ªY@SACACZ�ªjIS[C>%_*F�h ; ^O@SAELO[CZ]eC>][C\ : \M^O¨
IåeCLsZ�>�\ÑÓ£>jAC[uIËÒfZ]>]AC@ [ ; r�AuNOZj[C@ : @SA�\Me�efAC\MKdK�I : KMZ�AC@6[CZ�IS>ÏN¢ACNOZ$¨ @ ISKbXOeC\d^O¨�ACNOZ$[fZ�ªOXY>�Z�ª
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� \d¨ XO[fZ¦k FÑk
	YØ x ^�Z*ÔYISW�LOKdZn@Sg�I�^Y@ ^?ÎÚ[fZ�ªOXY^Oª£IS^¤Ab[f@ : @BA�LsZ�[~g§@ [CW�\M^O¨0I¦AÏIBeCÀ�ªOZ�ef>�[C\ : Z]ª¾ISe
I7eCZ*An@BgÞ>]@ ^OefAC[uIS\d^¤Aue�F

y NYZnKM@R>�@SWt@SAC\M@ ^7AuISeCÀ�ªOZ]eC>�[f\ : Z�ª¾I : @`c Z.\de�IB^1Z*ÔYISW�LOKMZE@Sg�I�AÏISefÀ ¥ NO\d>ÏN1\Me|^£IBACX?Î
[CISKMK ; ZÕÔYLY[CZ�efeCZ]ª�ISe/eCZ*A�@Bg�>]@ ^OefAC[uIS\d^¤Aue/@ ^�AuNOZ�[C@ : @SA�Ö e�>]@ ^YÓ£¨SXO[uIBAC\M@ ^�@`c Z][|AC\MW�ZSF�}Ú^OefACZ%ISª
@SgiLO[CZ]eC>�[f\ : \d^O¨1ItL£IS[fAC\M>]XOKÛIS[bAC[uIËÒfZ]>]Au@S[ ; @SgiACNOZ0[f@ : @BAn@`c Z][nAu\dWtZBr ¥ Z¦ªOZ�ef>�[C\ : ZÙAuNOZÙAÏISefÀ
XOef\M^O¨tI7eCZ*An@Sg9��>�@ ^Oe~Au[CIS\M^¤Aue]F/}Ú^�ACNOZ¦Z*c Z]^<AJ@SgiI7gqIBXOKdAbACNOZ�^OZ ¥ >]@ ^YÓ£¨SXO[uIBAC\M@ ^¾efL£IS>�ZÙ@Sg
ACNOZ�[f@ : @BAi\Me�[CZ]ªOXO>]Z�ª�Au@.IJeCX : ÎÚWtIS^O\Ñg§@ KMªÙ@SgOACNOZ�@ [f\M¨ \d^£ISK¤>]@ ^YÓ£¨ XY[uIBAC\M@ ^¦eCL£IS>]ZSF y @�ISef>�Z][~Î
AuIS\M^ ¥ NOZ*AuNOZ][|ACNOZb[C@ : @SA/\deiefAC\MKdKY>%IBL£I : KdZb@Sgs>�@ W�LOKMZ*Au\d^O¨.AuNOZ�AuISeCÀ ¥ Z�^OZ]Z�ª�@ ^OK ; >�@ ^YeC\MªYZ�[
ACNOZ�euIBAC\MefÓ£I : \MKd\dA ; @Sg�AuNOZ�AuISeCÀ1>]@ ^Oe~Au[uIB\M^¤Aue�\M^1ACNOZ�[CZ]ªOXO>�Z]ª$>]@ ^YÓ£¨ XY[uIBAC\M@ ^¾eCLOIS>�ZBF x e ¥ Z
efN£ISKMKHefZ�ZnKMIBAuZ][�r<[CZ]LO[CZ]eCZ]^<AC\M^O¨¦AuNOZnISªOªO\ÑAu\M@S^�@Bg�IÙgqISXYKdA�ISe/AuNOZJ\M^O>]KMXOef\M@ ^�@Sg�IB^1ISªOªY\dAu\d@ ^£ISK
AuISeCÀ'>]@ ^Oe~Au[uIB\M^¤A¦ISKMKd@ ¥ e.I�L£IB[fAu\d>�XOKMIS[CK ; Z�KMZ]¨¤IS^¤A�W�Z%IS^Oe�@Sg�>�@SWtLOX?Au\M^Y¨¾ACNOZ�>%ISLOI : \MKd\dAC\MZ�e
@SgÞI�[C@ : @SAbXO^YªOZ�[�cBIS[ ; \M^Y¨�gqIBXOKdAbN ; Ls@SAuNOZ]eCZ]e�F

y NY\Me�\MKdKMXOe~Au[uIÝAuZ�e¦AuNOZ¾XYAC\MKM\ÑA ; @BgnZÕÔYLY[CZ�efeC\d^O¨¹I'AÏISefÀ¹Z*Ô?LOKd\M>�\ÑAuK ; ISe�I�eCZ*Al@Bgn>]@ ^?Î
e~Au[uIB\M^¤Aue�@ ^�AuNYZÙ[f@ : @SA%Ö×eb>�@ ^?Ó£¨ XO[CIBAu\d@ ^�@`c Z�[�Au\dWtZBFi}Ú^�ISªOªO\ÑAu\d@ ^1Au@�LO[f@ËcR\dªO\M^O¨�I7^£IÝAuXO[CISK
W�Z%IS^Yeb@SgÞZÕÔ?LO[CZ]eCeC\d^O¨tACNOZ.AÏIBeCÀHr ¥ Z¦ISKdeC@7Z�^YeCXO[fZÙACN£IBAbAuNYZ�[CZ�\debI7KÛIS[f¨ Z.gqISW�\MK ; @Bg	AC[uIËÒfZ]>*Î
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AC@ [C\dZ�e�g§[f@ W ¥ NY\M>ÏN ¥ Z�WlI ; >ÏNO@?@SeCZSF y NO\de�>�@S[C[CZ]eCLs@ ^OªO\d^O¨ K ; \d^O>�[fZ%ISefZ�e�AuNYZ�KM\MÀBZ�Kd\MNO@R@?ª�@Sg
: Z�\d^O¨lI : KMZ�Au@�eCXYefAÏIB\M^'I7gqISXOKÑA%rHIS^Yª$efAC\MKdKãIS>ÏNO\dZ]c ZÙAuNOZÙ¨ @¤IBKã@SgÞAC[uIS^OefKÛIBAC\M^O¨7ACNOZ¦[f@ : @SAbAu@
ACNOZ�¨ @¤ISKõF

y NY\MeÙWtZ*AuNO@Rª6@Sg�eCLsZ�>�\Ñg ; \M^O¨$I�AÏIBeCÀ¿XOeC\d^O¨'I�eCZ*A7@Sg�>]@ ^Oe~Au[uIB\M^¤Aue¦\MeÙL£IS[fAC\M>]XOKÛIS[fK ;
XOefZ]g§XOK ¥ NOZ]^6ªOZ*Ó£^O\d^O¨�ACNOZ : Z]N£I%cR\M@ [.g§@ [ÙIS^åISX?Au@ ^O@SWt@ XYe�[C@ : @SA ¥ NOZ][CZ�@ ^OZ�WlI ; ¥ \deCN
AC@7eCLsZ�>�\Ñg ; I�^<XOW : Z�[b@Bg	eCIBg§Z]A ; >�@ ^YefAu[CIS\M^¤ACe ¥ NO\M>ÏN¾W�XOe~A : Z�euIBAC\MefÓOZ�ªvF y NO\de�LÍZ][CW�\dACe�XOe
AC@t>]@ WtLs@ efZ0I�eCZ*An@SgÞ>�@ ^YefAu[CIS\M^¤ACe�rseC@ W�Z�@Sg ¥ NO\d>ÏN'IS[fZ¦XYeCZ�ª�Au@�ªO[C\Ñc Z�AuNOZ�Au[CIËÒfZ�>*Au@ [ ; Au@
ACNOZ�¨ @¤ISKõrOIS^Oª�@SACNOZ�[fe ¥ NY\M>ÏN�Z�^OefXO[CZ¦I7Wt\d^O\MWtISKseCZ]AE@Sg	euIÝg§Z]A ; [CZ]©<XO\M[fZ�W�Z�^¤Aue]F

y NY\Me�AuNOZ]eC\de¦ªOZ*c Z]KM@ LOe0I�W�Z]ACNO@RªO@ KM@S¨ ; g§@ [�AuISÀ<\M^O¨�I¾¨ \dcSZ�^6\d^OefAuIS^O>]Zt@Sg�I�[f@ : @SA
IS^Yª�AuISeCÀ�efLÍZ]>�\dÓO>%IBAC\M@ ^vrHIB^OªjLY[C@RªOXO>�\d^O¨�I�[f@ : @SA�LO[C@S¨ [uISW ¥ NO\M>ÏNjWlIÝÔ?\dWt\dÜ�Z�e�AuNOZ�gqISXOKÑA
AC@ KMZ][uIS^O>]Z�@SgHAuNYZb[C@ : @SAu\d>�e ; e~AuZ]WjF ½ NOIBA�g§@ KMKd@ ¥ eÞ\MeiIS^7@`c Z�[~cR\MZ ¥ @SgHAuNOZb@`cSZ�[uIBKMKYW�Z]ACNO@Rª?Î
@ Kd@ ¨ ; F

ý=þ�» ¼ ®���
i®���A½ ��� ���'� ¾ �n�i�'�¾�'��)���&�¯

U�@ ^YefAu[fXO>]AC\M^O¨�I0gqISXYKdA�AC@ KMZ][uIS^¤A�LO[C@ ¨S[uISW�>%IS^ : Z�ªO\Ñc?\dªOZ�ª�\d^¤Au@0ACNO[CZ]Z�L£IS[fACe�rOZ�IS>ÏN¾ªO\dâÍZ�[�Î
\d^O¨�\M^�AuNOZÙªOZ]¨ [CZ]ZÙ@Bgi[CZ�IS>]AC\dcR\dA ; F y NOZ�efZ0L£IS[~AueEIS[fZSØ�gqISXOKÑAbAu@ KdZ�[uIB^<A�ªYZ�eC\d¨ ^vr£>]@ ^¤Au\M^Y¨ Z�^O> ;
LOKMIS^O^O\d^O¨OrãIB^OªågqIBXOKdA�[fZ%IS>*Au\Ñc Z�>�@ W�Ls@ ^OZ�^¤ACe�F y NOZ�ªOZ�ef\M¨ ^¿>�@SWtLs@ ^OZ]^<ACe�r�ISe ¥ Z�KMK/IBe�ACNOZ
>]@ ^¤Au\M^Y¨ Z�^O> ; LYKÛIS^O^Y\M^O¨Or�IS[fZl>]@ WtLYXYAÏIBAC\M@ ^OISKMK ; \d^<ACZ�^Oef\dcSZSr�IS^Yª�W�XOe~A : ZlLsZ�[~g§@ [CW�Z�ª�@SgÛÎ
`£\d^OZSF � ISXOKdAÙAu@SKMZ�[CIS^¤A�ªOZ]eC\d¨ ^ T �	y ��_ÙIS^Yª¹>�@ ^¤Au\d^O¨ Z]^O> ; LOKÛIB^O^O\M^Y¨'IS[fZleC\dWt\dKÛIS[�\d^�ACN£IBA
ACNOZ ;�: @BAuN6\d^¤c @ KÑc ZlZÕÔYISWt\d^O\M^Y¨j¨ Kd@ : ISK/LO[f@ LsZ�[fAC\MZ]e0@Sg�ACNOZlÀ<\d^OZ�WtIBAu\d>�eÙ@Sg�ACNOZlAÏIBeCÀåIS^Oª
ACNOZnZ*â�Z]>]Aue�gqIBXOKdACe�N£I%cSZ.@ ^lACNOZn[fZ�eCXYKdAu\d^O¨0>�ISL£I : \MKM\ÑAu\dZ�e�@SgãACNOZn[f@ : @BA%F y NOZn[CZ%IB>]Au\Ñc ZJ>�@ W7Î
Ls@ ^OZ]^<ACet[fZ5`£Z]>]A�AuNYZ�^YZ�Z�ªÇ@SgEAuNOZ¾[C@ : @SA7AC@¿©RXY\M>ÏÀ<K ; [fZ�efLÍ@ ^YªÇAu@¿ªOZ*AuZ]>]AuZ]ª¢Z][C[C@S[Ce�IS^Oª
>]@ WtW�Z�^Y>�Z�[CZ]>�@`c Z][ ; IB>]Au\d@ ^Oe�\d^�@ [CªYZ�[�Au@7W�\M^Y\MW�\MÜ�ZbACNOZ�Z]âÍZ�>*Aue�@Sg�AuNOZJgqISXOKdACe�rYIS^Oª�AuN<XOe
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\d^O>�[fZ%ISefZ�ACNOZ�KM\dÀSZ�Kd\MNO@R@Rª1@Sg	>�@ W�LOKMZ*Au\d@ ^1@Sg�AuNOZ�AuISeCÀHF

ùãÃ£ú�æéÅEÅ%ÈÍæ§Â<ÊËÃ£ÉÍÅEý�Â?Ä�ÌqçsÉ/rBAuNYZ�KdZ%ISe~AÞ[fZ%IS>*Au\dcSZSrB\Me�LÍZ][fg§@ [fWtZ]ª0Z�^¤AC\M[CZ]K ; @BâsÎìKM\M^YZSrÝIS^Oª
\d^<cS@ KdcSZ�eEAuNOZ¦ªOZ�ef\M¨ ^j@SgiAuNYZ0[C@ : @SAnIS^Oª�AÏISefÀHF y NOZ¦ªOZ�ef\M¨ ^j@SgiACNOZ0[f@ : @BAn>]@ ^OeC\defACen@SgiACNOZ
¨ Z]@ W�Z]Au[f\M>�LO[f@ LÍZ][fAC\MZ�e|@SgvACNOZE[C@ : @SA%Ø	AuNOZ�A ; LÍZJ@Sg?Òf@ \d^<ACe�IB^OªtACNOZJ¨SZ�@ W�Z]AC[ ; @SgvACNOZnKd\M^OÀ<e]F
}Ú^0ACNOZ�ªOZ]eC\d¨ ^�LO[f@ : KMZ]W ¥ ZbIB[CZ�Kd@?@SÀR\d^O¨�g§@ [ÞIJeCZ]AÞ@SgHªOZ]eC\M¨S^�L£IS[CISWtZ*AuZ][Ce ¥ NY\M>ÏN�WtIÝÔ?\MW�\MÜ]Z
ACNOZ¦gqISXYKdAbAu@SKMZ�[CIS^O>]Z¦@SgÞAuNOZÙ[CZ]eCXOKÑAu\M^Y¨t[f@ : @BA%F y NOZ¦ªOZ�ef\M¨ ^j@SgiACNOZ¦[f@ : @SAEªOZ]ACZ�[CW�\M^YZ�eJACNOZ
g§@ [ ¥ IB[Cª7À<\M^OZ]WlIÝAu\M>]e�rBIS^Oª�ACNOZ�[fZ]g§@ [fZ�AuNOZ�eCZ]Ai@SgH[CZ�IS>ÏN£I : KdZ�>]@ ^YÓ£¨ XY[uIBAC\M@ ^Oe]F ½ NOZ]^�IJgqISXOKÑA
\debZ�^O>]@ XO^¤AuZ][CZ�ªjAuNOZ�eCZ*An@BgÞ[fZ%IS>ÏN£I : KMZ�>�@S^YÓ£¨ XO[CIBAu\d@ ^Oeb\deE>ÏNOIS^O¨ Z]ªvF y @ : Z�gqISXYKdAbAu@SKMZ�[CIS^¤A
ACNOZ¾[C@ : @SA�W�XOe~A : Z�I : KdZ1Au@¿[CZ�IS>ÏNÇACNOZ¾LÍ@S\M^¤Aue�ISKd@ ^O¨åI'cBISKM\dª�Au[uI`ÒfZ�>]AC@ [ ; r�Z*c Z�^ ¥ NOZ�^
I'gqISXOKÑA7N£ISe7@R>�>]XO[C[fZ�ªvF � @ [¦AuNO\de7[CZ%IBeC@ ^¹AuNYZ�ªYZ�eC\d¨ ^Ð@Sg�AuNOZ¾[f@ : @BA7LOKÛIB>�Z�e�ACNOZ¾KÛIS[f¨ Z�e~A
[fZ�efAC[C\d>]Au\d@ ^Oeb@ ^¾AuNYZ�gqIBXOKdA�AC@ KMZ][uIS^¤A�Ls@SAuZ]^¤Au\ÛIBKv@Sg�AuNOZ�[C@ : @SA�F

y NYZtefZ�>�@S^Oª6ªOZ]eC\d¨ ^6Z]KMZ�W�Z�^¤A�r�ACNOZ�>�@ ^Oe~Au[fXO>]AC\M@ ^å@Sg�ACNOZ�AÏISefÀsr�\M^¤cS@ KdcSZ�eÙªOZ]Ó£^Y\M^O¨
ACNOZ�eCZ]AE@Sg�cBISKM\dª1Au[CIËÒfZ�>*Au@ [f\MZ�e ¥ NO\d>ÏNjeCIBAu\defg ; AuNOZ�ªOZ]eC\M¨S^OZ�[feJ\d^<ACZ�^¤Au\d@ ^Oe]F y NOZ�AÏISefÀ1eCLsZ�>]\ÑÎ
Ó£>�IBAu\d@ ^1\d^<cS@ KdcSZ�e�Z]^O>�@RªO\d^O¨�>�@S^OefAC[uIS\d^<ACe�@ ^lACNOZnAuISeCÀ�eC@�ACN£IBA�ACNOZ.[fZ�eCXYKdAu\d^O¨¦AC[uIËÒfZ]>]AC@ [C\dZ�e
W�Z�Z*A�AuNOZ�ªOZ]eC\M¨S^�[fZ�©<XO\M[fZ�W�Z�^¤Aue]Ft��\Ñc Z�^�ACNOZ�ªOZ�ef\M¨ ^vr ¥ ZtWtI ; ¥ \deCN�Au@¾c Z][C\dg ; AuN£IÝAÙACNOZ
ªOZ]eC\d¨ ^tefLÍZ]>�\ÑÓ£>%IBAC\M@ ^�\de�>�@ [f[CZ�>*A%r¤AuNOIBA/\Me�AuNOIBA|ISKMKRAuNOZ�[fZ�eCXYKdAu\d^O¨�Au[CIËÒfZ�>*Au@ [f\MZ�e/@SgsAuNYZE[f@ : @SA
eCIBAu\defg ; ACNOZ�ªOZ�ef\M¨ ^�[fZ�©<XO\M[fZ�W�Z�^¤Aue]rYIBe ¥ Z]KMKHISeicSZ�[C\Ñg ; \M^O¨�AuNOIBA�AuNOZ�ªOZ]eC\d¨ ^�\MeigqISXOKÑAiAu@SKMZ�[CIS^¤A
¥ \ÑAuN¾[CZ]eCLsZ�>]AEAu@�I�eCZ*AJ@BgÞLs@SAuZ]^¤Au\ÛIBK�gqISXOKÑAue�F

��\dcSZ�^�AuNOZJeCLsZ�>]\dÓ£>�IBAu\d@ ^vr¤AuNOZEL£IBACNlLOKMIS^O^O\d^O¨ÙeCX : e ; efAuZ]W�¨SZ�^OZ][uIBACZ�e�I�cBISKM\dª�LOIBAuN
ACNO[C@ XY¨ N6AuNYZ1>�@ ^?Ó£¨ XO[CIBAu\d@ ^6efL£IS>�ZBF x gqISXYKdAÙAu@ KdZ�[uIB^<A¦L£IBACN ¥ \MKdK|X?Au\MKd\MÜ]Z�ACNOZlZÕÔRAu[uI'ªYZ*Î
¨ [fZ�Z]eJ@Sg�g§[CZ]Z�ªO@SW»@Sg�AuNOZ�[C@ : @SA ¥ \ÑAuN¾[CZ]eCLsZ�>*AJAC@�ACNOZ�AÏISefÀlAu@�WtIS\M^¤AuIS\M^¾I7>�@S^YÓ£¨ XO[CIBAu\d@ ^
¥ NO\d>ÏNÇ\de0gqISXOKÑA�Au@SKMZ�[CIS^¤A%F�h ; >ÏNO@R@ ef\M^O¨¿I�ªOZ]eC\M¨S^ ¥ NY\M>ÏNÐZ�^O>]@?ªYZ�e�[CZ]KÛIBAC\dc Z]K ; g§Z ¥ AÏISefÀ
>]@ ^OefAC[uIS\d^¤Aue�r�IB^Oª :<; >ÏNO@R@ eC\d^O¨1AuNOZ7>]@ ^Oe~Au[uIB\M^¤Aue.g§[f@ W4eCISKM\dZ�^¤A.g§Z�IBAuXO[fZ�e�@Sg/ACNOZ�AÏISefÀHr ¥ Z
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ACNOZ¦AuISeCÀHF y NY\Men\d^O>�[fZ%ISefZ�enACNOZ0efZ]An@Sg�cBISKM\dª�AC[uIËÒfZ]>]Au@S[C\MZ]en@SgÞAuNOZ¦[C@ : @SA%rs¨ \Ñc?\d^O¨�XOenKMIS[C¨ Z][
g§[fZ�Z�ªY@ W ¥ NOZ]^$>ÏNO@R@ eC\d^O¨�I�[fZ�>]@ËcSZ�[ ; Wt@SAC\M@ ^1g§@S[�I7gqIBXOKdA�F

y NY[C@ XO¨SN6>%IB[CZ]g§XYK�ªOZ]eC\d¨ ^6@Sg�AuNOZt[C@ : @SA�rÞISe ¥ Z�KMK�ISeÙ\M^¤AuZ]KMKd\M¨ Z]^<A.LOKÛIS^Y^O\M^O¨�@Sg�ACNOZ
AuISeCÀHr ¥ ZJIS[fZJI : KMZ�AC@Ù>]@ ^Oe~Au[CXY>]A�I�[f@ : @SA/LO[C@S¨ [uISW ¥ NO\M>ÏN�N£ISe|I�KÛIS[f¨ Z�Ls@SAuZ]^¤Au\ÛIBKYg§@ [igqISXOKÑA
AC@ KMZ][uIS^¤Ai@SLÍZ][uIBAC\M@ ^vF	��XYA/IS^Y@SAuNOZ][ ¥ I ; r¤AuNOZ�ªOZ�ef\M¨ ^�LOIS[uISW�Z]ACZ�[feiZ]âÍZ�>*AiAuNOZ�LOKÛIS^Y^O\M^O¨nIS^Oª
ZÕÔYZ]>�XYAC\M@ ^l@Sg�ACNOZn[f@ : @BA�LY[C@ ¨ [CISW�r<IS^OªtACNOZ�[fZ]g§@ [fZnªOZ*AuZ][CW�\M^OZbAuNYZn\M^YNOZ�[fZ�^¤A�Ls@SACZ�^¤Au\MISK£g§@ [
gqISXYKdA�AC@ KMZ][uIS^¤A�@ LsZ�[CIBAu\d@ ^vF

y NYZ.eCZ]>�@ ^Oª¾L£IB[fA�@BgãAuNOZ.LY[C@ : KdZ�W�rYô ÈsÉÍÅ`ÌõÉ�çHÂ?É�ôSêù+	æqÃOÉ	É�ÌõÉ�ç�rRAuISÀSZ]e�AuNOZneCLsZ�>�\ÑÓYÎ
>�IBAu\d@ ^1@Sg�AuNYZ.[C@ : @SA�IS^Oª1AuNYZnAÏISefÀHr£IS^Oª�[fZ%ISef@ ^Oe�I : @ XYA�g§X?AuXO[fZngqISXOKÑAue�r?IS^Oª1ACNOZ�\d[�Z]âÍZ�>*Aue
@ ^¿AuNYZ7[C@ : @SA%Ö×eÙI : \dKM\dA ; AC@�>]@ W�LOKMZ*AuZ�AuNYZ�AuISeCÀHF y NOZ�Z�^Yª�LO[f@?ªYXO>]AÙ@Sg|AuNOZ�>]@ ^¤Au\M^Y¨ Z�^O> ;
LOKMIS^O^O\d^O¨$\de�I$>]@ ^¤Au\d^O¨ Z�^Y> ; LOKÛIS^ ¥ NO\M>ÏN¹W�\M^O\dWt\dÜ�Z]e�ACNOZlªYZ]Au[f\MW�Z�^¤AÏIBK�Z*â�Z]>]Aue7@BgbgqISXOKdACe
@ ^�ACNOZ7[C@ : @SA�rãIS^Oª�AuN<XOe�WtIÝÔ?\MW�\MÜ]Z�eEAuNOZ7LO[f@ : I : \MKM\ÑA ; @Sg|eCXO>]>�Z�efefg§XOK|>�@SWtLOKdZ]AC\M@ ^j@Sg�ACNOZ
AuISeCÀHF y NOZ�>�@ ^¤Au\d^O¨ Z]^O> ; LOKÛIS^$\Me�I1L£IÝAuN ¥ \dACN¿I1eCZ]A�@Bg/[CZ�>]@`c Z�[ ; Wt@BAu\M@S^Oe�F y NOZ7[fZ�>]@Ëc¤Î
Z][ ; W�@SAu\d@ ^Oe�WtI ;1: Z�Z*Ô?LOKd\M>�\ÑAuK ; e~Au@ [fZ�ªvr£@S[b¨ \dcSZ�^�ISKM¨S@ [C\ÑAuNOW�\M>�ISKMK ; ISe�I�g§XO^O>*Au\d@ ^¾@Sg	ACNOZ
>]@ ^YÓ£¨ XY[uIBAC\M@ ^vF

y NYZ�ªOZ�ef\M¨ ^ÐLO[f@ : KMZ]Wte]r/ISe ¥ Z�KdKbISe�AuNYZ�>�@ ^¤Au\d^O¨ Z]^O> ; LOKÛIS^Y^O\M^O¨$LO[C@ : KMZ�W�e�W�XYefA
>ÏN£IB[uIS>*AuZ�[f\MÜ]Z�¨ KM@ : ISK�LY[C@ LsZ�[~Au\MZ]e7@Sg�AuNOZ�>]@ ^YÓ£¨SXO[uIBAC\M@ ^6eCL£IS>]ZSr|eCXO>ÏNÇISe7>]@ ^O^OZ]>]AuZ]ªO^OZ]eCe�r
AC@t>ÏN£IB[uIS>*AuZ�[f\MÜ]Z�ACNOZ�LÍZ][fg§@ [fWlIB^O>�Z�@SgÞI�¨S\dc Z]^jªYZ�eC\d¨ ^¾@ [�>�@ ^¤AC\M^O¨ Z]^O> ; LYKÛIS^vF ½ Z�eCNO@SXOKMª
I%c @S\Mªl[f@ : @SA/ªOZ�ef\M¨ ^Ye ¥ NO\d>ÏNtg§@ [f>�Z�AuNOZEXOefZn@Sg�rRIS^Oª�Au[CIËÒfZ�>*Au@ [f\MZ]e ¥ NO\d>ÏNl>]@ ^¤AÏIS\d^vr<>�@ ^YÓO¨ X?Î
[CIBAu\d@ ^Oe ¥ NY\M>ÏN : Z]>�@ W�ZnªY\MeC>]@ ^O^OZ]>]ACZ�ª¾Au@0ACNOZ.AÏISefÀt¨S@¤ISK :<; AuNOZ�\d^¤Au[C@RªOXO>*Au\d@ ^l@Sg	I¦gqIBXOKdA�F
� @ [�ACNOZ�efZ¦>]@ ^YÓ£¨ XY[uIBAC\M@ ^Oe�ACNOZ�[fZ�\Meb^O@�[CZ]>�@`c Z][ ; IS>]AC\M@ ^ ¥ NY\M>ÏN�>�@ W�LOKMZ*AuZ]e�ACNOZ�AÏISefÀHF
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gqISXYKdAbªOZ*AuZ]>]Au\d@ ^jIS^Oª�\MªOZ]^<AC\dÓ£>�IBAu\d@ ^vrYIS^Oª¾AuNOZ�XOefZÙ@BgÞZ*â�Z]>]Au\Ñc ZÙ[CZ]>�@`c Z][ ; Wt@BAu\M@S^Oe�F

y NYZbWlIS\d^�Z�W�LON£IBeCZ�e�@BgÍACNO\Me ¥ @ [fÀ�IS[fZb\M^0ACNOZb>�@ W�Ls@ ^OZ�^¤ACe�@SgHgqISXOKdAÞAu@ KdZ�[uIB^<A	AÏISefÀ
efLÍZ]>�\dÓO>%IBAC\M@ ^vrBAuNOZ�>�@ W�LOXYAuIBAu\d@ ^0@SgH@SLYAu\dWlISK<[fZ�>�@`cSZ�[ ; Wt@BAu\M@S^Oe�rSIS^Oª�¨ Kd@ : ISK<>]@ ^¤Au\M^Y¨ Z�^O> ;
LOKMIS^O^O\d^O¨�@Sg�ACNOZ�AÏISefÀsF y NYZJLOKMIS^O^O\d^O¨ÙIS^OªtªOZ�ef\M¨ ^�LO[C@ : KMZ]Wte|IS[fZEef\M¨ ^Y\dÓ£>�IS^¤AuK ; N£IS[CªYZ�[�Au@
ef@ KdcSZ�eC\d^O>�Z|AuNOZ ; W�XOefA	>�@S^OeC\dªOZ�[�AuNOZ�¨ KM@ : ISK<ISeCLsZ�>*Auei@BgYAuNYZ�AÏIBeCÀHr : XYAÞ^OZ�Z]ª : Z�LsZ�[fg§@S[CW�Z�ª
@ ^YK ; @S^O>�Z1g§@ [�I'Z�IS>ÏN->�@ W : \M^£IBAC\M@ ^6@SgE[C@ : @SA�IS^Oª¹AuISeCÀHF y NOZ¾>]@ ^¤Au\M^Y¨ Z�^O> ; LOKMIS^O^O\d^O¨
WtISÀSZ]e.XOefZ�@Sg|IlLsZ�[~g§@ [CWtIS^O>]Z0W�Z%ISefXO[CZ ¥ NY\M>ÏN�>ÏN£IS[CIS>]ACZ�[f\MÜ�Z]enAuNYZ�[C\deCÀ�ISeCef@?>]\ÛIBACZ�ª ¥ \ÑAuN
I$>]@ ^YÓ£¨SXO[uIBAC\M@ ^ :¤; W�Z%ISefXO[C\d^O¨jACNOZlZ*â�Z]>]AC\dc Z]^OZ�efe�@Sgb[CZ]>�@`c Z][ ; Wt@SAC\M@ ^YeÙg§@ [¦I$efXO\dACZl@Sg
Ls@SAuZ]^¤Au\ÛIBK�gqISXOKÑAue�F

� \M¨OFHk FÑk k�¨ \Ñc Z�e�I¦ªOZ�ef>�[C\dLYAu\d@ ^�@Sg�AuNYZ�>�@ W�LÍ@S^OZ�^¤Aue�@Sg�AuNOZ�W�Z]ACNO@?ªY@ KM@ ¨ ; AuN£IBA ¥ Z
¥ \dKMK/Z�W�LOKM@ ; F y NOZtAÏISefÀåefLÍZ]>�\ÑÓ£>%IBAC\M@ ^�ISe ¥ Z�KdK�ISe¦AuNOZ�gqISXOKdACe¦>]@ ^Oef\MªOZ][CZ�ªÐIB[CZlW�@RªOZ�KdZ�ª
ISeJISKd¨ Z : [CIS\M>n>�@ ^Oe~Au[CIS\M^¤AueE@ ^�AuNOZ�[C@ : @SA�Ö eE>�@S^YÓ£¨ XO[CIBAu\d@ ^¾@`c Z�[EAu\dWtZBF y NOZÙ>�@S^YÓ£¨ XO[CIBAu\d@ ^
efL£IS>�Z�\Me�ªOZ�>]@ W�LÍ@ efZ�ª�\d^¤Au@.IEªO\Mef>�[fZ]AuZ|eCZ*Ai@SgO[CZ�¨S\M@ ^Oe�eC@EAuN£IÝAÞL£IÝAuNOe�AuNO[f@ XO¨ NÙAuNOZ�>�@ ^YÓO¨ X?Î
[CIBAu\d@ ^�eCL£IS>]ZJ>�IS^ : Z�>�@SWtLOX?AuZ�ª�\M^�IS^�Z]ß�>]\MZ�^¤A|WtIS^O^OZ][�F � [C@SW AuNYZEAuISeCÀ�efLÍZ]>�\ÑÓ£>%IBAC\M@ ^�I
W�Z%ISefXO[CZE@SgãX?Au\MKd\dA ; \Me/>�@ ^YefAu[fXO>]ACZ�ªvF y @ Ls@ KM@ ¨S\M>%IBKOLO[C@SLÍZ][fAu\dZ�e|@Sg�ACNOZn>]@ ^YÓ£¨SXO[uIBAC\M@ ^�eCLOIS>�Z
XO^YªOZ�[ncBIS[f\M@ XYeEgqISXYKdAJeC>�Z]^£IS[f\M@ enIS[CZ¦>�@ W�LOXYACZ�ª ¥ NO\d>ÏN¿IS[CZÙAuNOZ]^'XOefZ�ª�g§@ [�AuNOZ¦>�@ ^Oe~Au[fXO>*Î
AC\M@ ^�@Sgv@SLYAu\dWlISKY[CZ�>]@`c Z�[ ; W�@SAC\M@ ^Oe]F y NYZnZ]âÍZ�>*Au\Ñc Z�^YZ�eCe�@Sg�ACNOZJ[fZ�>]@ËcSZ�[ ; W�@SAu\d@ ^Oe�\de/ACNOZ�^
XOefZ�ª$AC@t>]@ ^Oe~Au[CXY>]A�I�LÍZ][fg§@ [fWlIB^O>�Z�W�Z%ISefXO[CZ ¥ NO\M>ÏN$[uIS^OÀ<e�AuNOZ�gqISXOKÑA�Au@ KdZ�[uIB^<AELs@SAuZ]^¤Au\ÛIBK
@Sg/ACNOZ7>�@ ^?Ó£¨ XO[CIBAu\d@ ^vF¦aJeC\d^O¨1AuNYZ7LÍZ][fg§@ [fWlIS^Y>�Z�W�Z]AC[C\M>BrvL£IBACNOe�IS[fZ�>�@ ^YefAu[fXO>]ACZ�ª ¥ NO\M>ÏN
WtIÝÔ?\MW�\MÜ]ZJAuNYZÙXYeCZÙ@Sg	gqIBXOKdA�AC@ KMZ][uIS^¤A�[fZ�¨ \d@ ^Oeb@Sg�AuNOZ�>]@ ^YÓ£¨ XY[uIBAC\M@ ^¾eCLOIS>�ZBF
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¥ \ÑAuN�IS^£ISK ; eCZ�e]F
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ISe ¥ Z�KdKãISebW�Z]ACNO@?ªYe�g§@ [�ªOZ*Ó£^O\d^O¨�I�[C@ : @SAu\d>JAuISeCÀ ¥ NO\M>ÏNjISKMKd@ ¥ e�I�¨ [fZ%IBACZ�[bªOZ]¨ [CZ]ZÙ@Bg�ACNOZ
gqISXYKdAÙAu@ KdZ�[uIB^<A¦>%IBL£I : \dKM\dAC\MZ]e�@SgbAuNOZt[C@ : @SA¦Au@ : ZlZÕÔ?LOKM@ \ÑAuZ]ªvF y NYZ1WtZ*AuNO@Rª ¥ Z1LO[f@ LÍ@SeCZ
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AC@ KMZ][uIS^O>]ZSF
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½ Zn>�IS^ : Z]ACACZ�[�XY^OªOZ�[fefAuIS^Oª1AuNYZ.LO[CZ]\MWtIS¨ ZBr 4 rR@Sg�I0Ls@ \d^<A :¤; Kd@?@ À<\d^O¨0IÝA�gqISW�\MKd\MZ�e
ä ISKM@S^O¨'AuNOZ¾efZ�KdgÛÎìWt@BAu\M@S^�WlIB^O\dg§@ Kdª¹IBA�AuNYZ�>][C\ÑAu\M>�ISK�Ls@ \d^<A�F � @ [�Iå>][C\ÑAu\M>�ISK�Ls@ \d^<A�@Bg.I
AuISeCÀHriAuNYZl¨ Kd@ : ISK�gqISXOKÑA¦AC@ KMZ][uIS^Y>�Zl@BgEI$LÍ@S\M^¤A0\de¦[fZ�KMIBAuZ]ª6Au@$ACNOZ1>ÏN£IB[uIS>*AuZ�[f\Me~Au\M>]e0@SgbACNOZ
efZ�KdgÛÎìWt@BAu\M@S^$WtIS^O\dg§@SKMª'IÝA�AuN£IBA�Ls@ \d^<A.eC\M^Y>�Z7\dA.ªOZ]Ó£^YZ�e�AuNOZ7[CIS^O¨ Z7@SgvÒf@ \d^¤A�IS^O¨ KdZ0cBISKMXYZ�e
ACN£IBA�>]@ [C[fZ�eCLs@ ^Oª�AC@�IJÓYÔ?Z�ª�Ls@ \M^¤AÞ\M^0ACNOZ ¥ @ [CÀ<eCLOIS>�Zb@SgHACNOZ�WtIS^O\MLYXOKÛIBAC@ [�W � P m�� : XõF y NOZ
: @ XO^OªYeE@S^¾ACNOZ�Òf@ \M^¤A�IB^O¨ KMZ.cBISKdXOZ�e�IBKM@ ^O¨�ACNOZ�eCZ]KdgÛÎÚW�@SAC\M@ ^tWlIS^Y\dg§@ Kdª1ªOZ]ACZ�[fWt\d^OZ.AuNOZ�efZ]A
@Sg�>]@ ^YÓ£¨SXO[uIBAC\M@ ^Ye¦g§@ [ ¥ NO\M>ÏN6ACNOZ�[fZ1Z*Ô?\defAue�I$>�@ ^?Ó£¨ XO[CIBAu\d@ ^6Au@jAuNOZ1Ls@ \d^<A¦\M^åAuNOZ ¥ @ [fÀ
efL£IS>�ZBF

U�@S^OeC\dªOZ�[�AuNOZjÀR\d^OZ�WtIBAC\M>%IBKMK ; [CZ]ªOXO^OªOIS^¤AI�ÝÎ�G LOKMIS^£IS[�WtIS^O\dLOXOKÛIÝAu@ [7\dKMKMXYefAu[CIBAuZ]ª
\d^ � \M¨OF,�?FÑk F y NOZ�eCZ]KdgÛÎìWt@SAC\M@ ^jWlIB^O\dg§@ Kdª$@Sg�>�@S^YÓ£¨ XO[CIBAu\d@ ^Oe�@Sg/ACNOZ�WlIS^Y\MLOXOKMIBAu@S[J>]@ [C[fZ*Î
efLÍ@ ^YªOeiAu@.@S^OZ*ÎìªO\MW�Z�^Oef\M@ ^OISK<>�XO[~c Z�e/Z]W : Z]ªOªOZ]ª7\M^0ACNOZ�AuNY[CZ�ZÕÎÚªO\dWtZ]^OeC\d@ ^£ISKR>�@S^YÓ£¨ XO[CIBAu\d@ ^
efL£IS>�Z¦@SgiACNOZ0WtIS^O\dLOXOKÛIÝAu@ []r9 � F���[C@ÝÒfZ]>]Au\d^O¨:9 � @S^<AC@tACNOZ æ5g�æ�� ÎìLOKÛIS^YZÙ¨S\dc Z]enXOe�AuNYZ0LOKd@SA
\d^ � \M¨YF§�RF �t\d^ ¥ NO\d>ÏN�Z%IS>ÏN¿Ls@ \M^¤AJ\M^$ACNOZ�LOKMIS^OZ¦>�@ [f[CZ�efLÍ@S^OªOenAC@lAuNOZ¦gqISWt\dK ; @Bg/>�@ ^YÓO¨ X?Î
[CIBAu\d@ ^Oe ¥ NO@ efZ�ªO\Me~AÏIS^O>]Z�g§[C@ W�AuNOZ�@ [f\M¨ \d^1@Sg�AuNOZ ¥ @ [CÀ<eCLOIS>�ZÙ\Me�I7>�@S^OefAuIS^¤A%F y NOZ�>�XO[~c Z�e
[fZ�LO[fZ�eCZ]^¤A�AuNOZ�eCZ]KdgÛÎìWt@SAC\M@ ^�WtIS^O\Ñg§@ KMªYe�@Sg�cBIS[f\M@ XOe�>]@ ^YÓ£¨ XY[uIBAC\M@ ^Oe�@Sg�AuNOZ�WlIB^O\MLOXYKÛIBAC@ [�r
IS^Yª'[CZ]LO[CZ]eCZ�^¤A�ACNOZ¦gqISW�\MKd\MZ]eb@Sgic Z]>]AC@ [Ce ä ¥ NO@ eCZ0Z�^Oª?ÎìZ]âÍZ�>*Au@ [.Ls@ ef\dAu\d@ ^OeEIS[fZ�IBAnItÓYÔ?Z�ª
ªO\defAuIS^O>�Z�g§[f@ W�ACNOZ�@ [C\d¨ \M^vF

U�@S^OeC\dªOZ�[�AuNOZ��$Ls@ \d^<ACeÙø e ÎCø g Îfø � rÞIB^Oª�ø  \M^¿AuNOZ ¥ @S[CÀ<eCL£IB>�Z1\d^ � \d¨OF0�?FÑk ¥ \ÑAuN
>]@ [C[fZ�eCLs@ ^OªY\M^O¨¦>�@ ^YÓO¨ XO[uIÝAu\M@S^Oe�+ e Î�+ g Î�+ � IS^OªL+  @Sg � \d¨OF(�?F��?F���@ \M^¤A|ø e >�@S[C[CZ]eCLs@ ^OªOe|Au@
I1Ls@ \M^¤An@ ^�AuNOZ�[fZ%IS>ÏN¿ef\M^O¨ XYKÛIS[f\dA ; \M^ ¥ NY\M>ÏN�AuNOZ7WtIS^O\dLOXOKMIBAu@ [�\deng§XOKMK ; Z*ÔRAuZ]^OªOZ�ª�F y NOZ
efZ�KdgÛÎìWt@BAu\M@S^7WlIS^Y\dg§@ Kdª0g§@ [�AuNO\de/>�@ ^YÓO¨ XO[uIÝAu\M@S^�\de|IÙef\M^O¨ KdZbLÍ@S\M^¤A%r¤NOZ]^O>�ZEAuNOZ][CZE\Me/^O@Ù@SAuNYZ�[
>]@ ^YÓ£¨ XY[uIBAC\M@ ^ ¥ NO\M>ÏNå>�@S[C[CZ]eCLs@ ^OªOeÙAu@¾AuNOZ�euIBWtZ ¥ @ [CÀ<eCLOIS>�ZtLÍ@ \d^¤AÙø e F y NOZ][CZ*g§@ [CZtIS^ ;
Ls@ eC\ÑAu\d@ ^¾ISKM@S^O¨�AuNOZ�[fZ%IS>ÏN�eC\d^O¨ XOKMIS[C\ÑA ; efXO[fgqIS>]Z¦\deb\M^ONYZ�[CZ]^¤AuK ; ^O@ ^?ÎVgqISXOKÑAfÎìAC@ KMZ][uIS^¤A�F

��@ \M^¤A�ø g >�@ [f[CZ�efLÍ@S^OªOe¦AC@'I¾LÍ@S\M^¤A ¥ NO@ eCZtªO\Me~AÏIS^Y>�Z�g§[C@ WðACNOZ�@ [C\d¨ \M^�\de¦efKM\M¨SN<ACK ;
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� \d¨ XO[fZ �RFdk Ø���KÛIB^£IS[0�ÝÎ�G¹WtIS^O\dLOXOKÛIÝAu@ [ ¥ \ÑAuN¦XO^O\dA�Kd\M^OÀ.KdZ�^O¨BAuNOe�TõISªOISLYAuZ]ª0g§[C@SW»W � P m�� : Xé_ÕF
y NOZJWlIB^O\MLOXYKÛIBAC@ [i\Me�k]ÎVgqISXOKÑA�Au@ KdZ�[uIB^<A|\d^�ACNOZn[fZ�¨ \d@ ^ : @ XO^YªOZ�ª :<; ACNOZEA ¥ @�>]\M[C>]XOKÛIB[/IS[C>]e�F

KMIS[C¨ Z][�AuN£IB^j@ ^YZÙKd\M^OÀ ÎìKMZ�^Y¨SAuNvF x AEACNO\Meb>]@ ^YÓ£¨SXO[uIBAC\M@ ^�ACNOZ�eCZ�KÑgÛÎÚW�@SAu\d@ ^1WtIS^O\Ñg§@ KMª1\debc Z�[ ;
KMIS[C¨ ZBrOeCLOIS^O^O\d^O¨lIBKMW�@ efAbACNOZ�Z�^¤Au\d[CZÙ[uIS^O¨SZÙ@Bg æ5g IS^Oª æ�� F�U�@ ^OefZ�©<XOZ]^<ACK ; IS^ ; >�@S^YÓ£¨ XO[CIÝÎ
AC\M@ ^ ¥ NO\M>ÏN7\deÞeCKd\M¨ N¤ACK ; gqIS[~AuNOZ][	AuNOIS^�@ ^OZ�KM\M^YÀ¤ÎìKMZ]^O¨SAuN¦I ¥ I ; g§[C@ W�ACNOZ�@ [f\M¨ \d^¦\deÞ\M^YNOZ�[fZ�^¤AuK ;
gqISXYKdA�AC@ KMZ][uIS^¤A�eC\d^O>�Z�ACNOZ�[fZ¦\debeCXO>ÏN$I�KMIS[C¨SZngqISW�\MK ; @SgÞÀ<\M^OZ]WlIBAC\M>.ef@ KMX?Au\M@S^Oe�F

x ^�\M^OªO\d>%IBAC\M@ ^¦@SgHAuNOZ�gqIBXOKdA	Au@ KdZ�[uIB^O>�Zb@SgÍI.¨ \Ñc Z]^�>]@ ^YÓ£¨SXO[uIBAC\M@ ^7\deÞAuNYZ : @ XY^OªO\M^Y¨BÎ
: @%Ô�@Sg�ACNOZJefZ�KÑgÛÎÚW�@SAu\d@ ^7WlIB^O\dg§@ Kdª7@Sg�ACNOZELÍ@ ef\dAC\M@ ^vF y NOZ : @ XY^OªO\M^Y¨ : @%ÔYZ]e|g§@S[/ACNOZELÍ@ \d^¤Aue
ø � IS^Oª�ø  IB[CZ/ªOZ�^Y@SAuZ]ª :¤; AuNOZ|ªO@SAfAuZ�ªÙKM\d^OZ�e�\d^ � \M¨OF"�RF �?F ½ Z�>�IS^¦efZ�Z|AuN£IBA�ACNOZ : @ XY^OªO\M^Y¨BÎ
: @%Ô¾@Sg�ø � \debW�XO>ÏN�eCWtISKMKdZ�[|AuN£IS^�ø  rYNOZ�^O>]ZÙACNOZ�[fZ�\Me�I7KÛIS[f¨ Z�[�gqIBWt\dK ; @Sg�>�@ ^?Ó£¨ XO[CIBAu\d@ ^Oe
¥ NO\d>ÏN6\de¦I : KMZ�AC@jeCIBAu\defg ; ACNOZtLs@ ef\dAu\d@ ^O\d^O¨1@Sg�AuNOZ�WlIB^O\MLOXYKÛIBAC@ [.IBA�ø � ISe�>�@ W�L£IS[fZ�ª¿Au@
ø  F

½ ZÙ>%IS^jeCZ�Z¦AuN£IBA�g§@ [ELs@ \M^¤AueE\M^¾AuNYZ ¥ @ [CÀ¾efL£IS>�ZÙAuN£IÝA.IS[fZ¦>]KM@ efZ�[�AuN£IB^$@ ^OZ¦KM\d^OÀ Î
KdZ�^O¨SACN�g§[C@ WëAuNOZ7@ [f\M¨ \d^vrvefXO>ÏN6IBe�ø � rvAuNOZ][CZ�IS[CZ�A ¥ @�ªO\Me~Au\M^Y>]A�eCZ]KdgÛÎìWt@SAC\M@ ^j>�XO[~c Z]eÙACN£IBA
IS[fZ0ªO\deC>]@ ^O^OZ]>]AuZ]ªvr�[fZ�efXOKdAC\M^O¨t\M^jA ¥ @1^O@S^?ÎÚ@`c Z][CKMISLOLO\d^O¨ : @ XO^OªY\M^O¨ : @%Ô?Z�e]F � @ [ELÍ@ \d^¤AueE\M^
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� \d¨ XO[fZ_�?F �RØ�=?Z]KdgÛÎìWt@SAC\M@ ^lWlIS^Y\dg§@ Kdªlg§@ [bAuNOZ.�ÝÎÚG�WlIB^O\MLOXYKÛIBAC@ [�TqefZ�Z � \M¨YF��?FÑkË_*F y NOZÙeCZ�KÑgÛÎ
W�@SAu\d@ ^¢WtIS^O\Ñg§@ KMª-\Me1I6@ ^OZÕÎÚªO\dWtZ]^OeC\d@ ^£ISK�>�XY[fc Z¿\d^ ² � r ¥ NO\M>ÏN�\de1LO[C@ËÒfZ�>]ACZ�ª @ ^¤Au@�ACNOZ
æ5g�æ�� ÎÚLYKÛIS^OZBF�U�XO[~c Z]e�KÛI : Z�KdZ�ª�+ e Î�+ g Îë+ � IS^Oª +  >]@ [C[fZ�eCLs@ ^OªtAu@�AuNOZ ¥ @ [fÀ<eCL£IS>]Z.Ls@ \M^¤Aue|@Sg
ø e Îfø g ÎCø � rHIS^Oª¾ø e [fZ�efLÍZ]>]Au\Ñc Z]K ; @Sg � \d¨OF��?FÑk F
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ACNO\Me�[fZ�¨ \d@ ^�@Sg|AuNOZ ¥ @ [CÀ<eCLOIS>�Z�^O@SA¦ISKdKÞ>�@S^YÓ£¨ XO[CIBAu\d@ ^Oe�IS[fZ7[CZ�IS>ÏN£I : KdZ :<; [CZ�WtIS\d^O\M^O¨l\M^
@ ^YZÙ>]@ W�LÍ@ ^YZ�^¤AE@Sg	ACNOZ�eCZ]KdgÛÎÚW�@SAC\M@ ^1WtIS^O\Ñg§@ KMª�F

� @ [�I1gqISXYKdA�[CZ]eCXOKÑAu\d^O¨¾\M^�AuNOZ�\MW�W�@ : \MKd\MÜ�IBAu\d@S^�@Sg�ACNOZnÒf@ \M^¤A�r ¥ Z�WlI ; ¨ XOIS[uIS^¤ACZ�Z
ACN£IBA�AuNYZ7WlIS^Y\MLOXOKMIBAu@S[J\de�I : KdZ0Au@�[fZ%IS>ÏN�I1¨ \dcSZ�^¿Ls@ \M^¤A�\d^'AuNOZ�g§XYACXO[CZ :¤; >�@ ^Oe~Au[CIS\M^O\d^O¨
ACNOZ�[uIS^O¨SZÙ@BgÞW�@SAu\d@ ^1@Sg	Z%IB>ÏN$@Sg�AuNOZ ß IS>*AuX£IBAC@ [Ce]F

�.Z*AuZ][CW�\M^O\d^O¨jACNOZ¾ªOZ�¨ [fZ�Z¾@Sg�gqISXOKÑA�Au@SKMZ�[CIS^O>]Z�@Sg.I'>]@ ^YÓ£¨SXO[uIBAC\M@ ^¹\d^¹AuNOZ¾I : @`c Z
ZÕÔOIBWtLOKdZ�\Me7¨ [fZ%IBACK ; eC\MW�LOKd\dÓ£Z]ª¹eC\M^Y>�Z�\dA�LYXO[CZ]K ; I'g§XO^O>*Au\d@ ^Ð@SgJACNOZ¾À<\M^OZ]WlIBAC\M>]e7@SgJACNOZ
WtIS^O\dLOXOKÛIÝAu@ []F y NYZ�gqIB>]A�AuNOIBAÙISKMK�Ls@ \M^¤Aue�\d^'AuNOZ�>]@ ^YÓ£¨ XY[uIBAC\M@ ^�efL£IS>�Z�IS[fZ�g§Z%ISef\ : KdZ7ISKdeC@
¨ [fZ%IBACK ; eC\dWtLOKd\dÓ£Z]e|ACNOZ�IS^£IBK ; eC\de�Fi}ìg ¥ Z�N£I%c Z�g§XO[fACNOZ�[�>�@ ^Oe~Au[CIS\M^¤Aueb\dWtLs@ efZ�ª :¤; ACNOZnAuISeCÀHr
g§@ [�ZÕÔYISWtLYKMZ�ªOXYZ�AC@�AuNOZ�ISªYªO\dAC\M@ ^'@Bg�IS^¿@ : efAÏIB>�KMZBrvAuNOZ�IB^£ISK ; ef\Me : Z�>�@SWtZ]e�W�XO>ÏNåWt@ [fZ
>]@ WtLYKM\M>�IBAuZ]ªvF

½ Z ¥ \MKdK \M^¤Au[f@?ªYXO>�Z|I�WtZ*AuNO@Rª�g§@ [�eCLsZ�>�\Ñg ; \M^O¨bAuNYZ�efZ]A	@Sg?AC[uIËÒfZ]>]AC@ [C\dZ�e ¥ NO\M>ÏN¦euIBAC\Me~g ;
ACNOZ�AÏISefÀ$>]@ ^OefAC[uIS\d^¤Aue.XOef\M^O¨¾I1efZ]A�@Sg|>]@ ^OefAC[uIS\d^¤Aue.\d^å=?Z�>*Au\M@S^�?F��?F0=R\M^O>]Z0AuNOZ7\d^¤Au[C@RªOXO>ÕÎ
AC\M@ ^�@Sg�I1gqISXOKÑA.>�IS^6IBKMeC@ : Z7ªOZ]eC>][C\ : Z�ª�ISe.ACNOZ�ISªOªO\ÑAu\d@ ^'@Sg|g§XO[fACNOZ�[�>]@ ^Oe~Au[uIB\M^¤Aue.AC@¾ACNOZ
AuISeCÀ¿ªOZ]eC>�[f\MLYAC\M@ ^�r ¥ ZlN£I%c Z1I�ef\MW�LOKMZ�W�Z�>ÏN£IS^Y\MeCW3g§@ [�ªOZ*AuZ][CW�\M^O\d^O¨�ACNOZtgqIBXOKdA�Au@SKMZ�[CIS^¤A
>�ISL£I : \dKM\ÑAu\MZ]e�@Sg�[fZ�ªOXO>]Z�ªj@ [CªOZ][bªOZ�[f\dcBIBAC\dc Z]e�F ½ Z ¥ \MKMKseCNY@ ¥ NO@ ¥ gqISXYKdAueb>�IS^ : Z�W�@RªOZ�KdZ�ª
ISe|ISªYªO\dAC\M@ ^£IBK?>]@ ^OefAC[uIS\d^¤Aue/\M^tU�N£ISL?AuZ�[��Yr<IB^OªtefNO@ ¥ NO@ ¥ Au@�>�@ W�LOXYACZ�[CZ�>]@`c Z�[ ; Wt@SAC\M@ ^Ye
¨ \Ñc Z]^$I�gqISXOKÑA%F
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�.Z]eC\M¨S^O\M^O¨nIngqISXOKÑA	AC@ KMZ][uIS^¤Ai[f@ : @SAi\d^<cS@ KdcSZ�eiACNOZbISªOªY\dAu\d@ ^0@BgHWtZ]>ÏN£IS^O\deCW�e ¥ NO\M>ÏN�r ¥ NOZ�^�I
gqISXYKdA/@R>�>�XY[Ce ¥ NY\M>ÏNlKdZ%I%c Z]e�I�WtZ]>ÏN£IS^O\deCW¡\dWtW�@`cSI : KMZBr >%IS^ : ZJXOefZ�ªlAC@ÙAuISÀSZJ@`c Z�[/AuNYZJ[fZ*Î
efLÍ@ ^YeC\ : \MKM\ÑAu\dZ�ei@SgsAuNYZEgqIS\dKMZ]ª7WtZ]>ÏN£IS^O\deCW�r?IB^Oª�ACNOZ�[fZ :¤; >�@ ^¤AC\M^<XOZ�Au@ÙLÍZ][fg§@ [fW9AuNOZ�ªOZ]eC\d[CZ�ª
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AuISeCÀHF�=?[CZ]Z]cR\ ÒCI ; IS^ ��� ¥� PJ ªYZ�eC>][C\ : ZÙI7eCX : eCXOW�LYAu\Ñc Z¦IS[C>ÏNY\dAuZ]>]ACXO[CZ�\M^¤cS@ KdcR\M^Y¨7[CZ�ªYXO^Oª£IS^Y> ;
IBAbg§@SXO[�KMZ]cSZ�Kde_W = yby m��XVØ

��D �¾ú�Ã£æ ò ôSÅËú�Ã?Å`ÈHÊBÄÐØ/Z*ÔRAu[CItIB>]AuXOIBAu@ [fe�LÍZ][	Òf@ \M^¤A%F

�ED �.ÃOÊËÃ£æqæqÂRæGF�Å%ÊBú�ôSÅËú�ÊËÂ?Ä-Ø�Z*ÔRAu[CI.Òf@S\M^¤AuebLsZ�[E� ��� F

�ED!$ ÂRý	ú�É�ý�Ã£ÉsÅ`>�Ã£É�Ì\+	ú	æ§ÃYÅ`ÈHÊÝÄÐØ|ZÕÔRAu[uI�� ��� Ö×ebLÍZ][JIB[CW�F

#HD >zú	æéÅËÌp+Þæ§Â ò ÊBþ6Ä-Ø/Z*ÔRAC[uI�IS[CW�ebLÍZ][be ; efACZ�W�F

y NOZÙ>ÏNO@ \d>�Z�g§@ [bNO@ ¥ WtIS^ ; ISªYªO\dAC\M@ ^£IBK�IS>*AuX£IÝAu@ [fe�AC@tXYeCZSrsIS^Yª�ACNOZ�>ÏNO@ \M>]Z�g§@ [�AuNOZ�À<\M^YZ*Î
WtIBAu\d>.ªOZ]eC\M¨S^�LOIS[uISW�Z]ACZ�[feb\MebªOZ]LÍZ]^OªOZ�^¤AJ@ ^�AuNOZ�ªYZ�WtIS^OªOe�LOKMIS>�Z]ª�@S^¾ACNOZ�[C@ : @SA :¤; ACNOZ
AuISeCÀHrHISe ¥ Z�KMK�IBe�ÓO^£IS^O>]\ÛISKãIB^Oªj@BAuNOZ][b>�@ ^Oe~Au[CIS\M^¤Aue]F

}ìg�g§Z%ISef\ : KdZ ¥ ZlWtI ; [CZ]LOKM\d>%IBACZ�Z�IS>ÏN�@Sg�AuNOZlIS>]ACX£IBAC@ [Ce ¥ \dACN6I�L£IS[uIBKMKMZ]K�IS>*AuX£IBAC@ [
¥ NO@SeCZ¾IÝÔ?\Me¦\Me0ISKM\d¨ ^OZ�ª ¥ \dACN6AuNYZ1@ [C\d¨ \M^OISKVF y NO\de0\Me¦\MKdKMXOe~Au[uIÝAuZ�ªå\M^ � \M¨OF9�?F�� ¥ NOZ][CZ¿TqI¤_
[fZ�LO[fZ�eCZ]^¤AueJACNOZ�^O@ ^?Îì[CZ]ªOXO^Oª£IB^<A°�ÝÎÚG�WtIS^O\MLYXOKÛIBAC@ [�rRIS^Yª�T : _�¨ \dcSZ�e�AuNYZ.��� ��� WlIB^O\MLOXRÎ
KMIBAu@ [�@ : AuIS\M^OZ]ª :¤; ISªYªO\M^O¨�I�L£IS[uIBKMKMZ]KsIS>]ACX£IBAu@S[�Au@7Z�IS>ÏN¾@SgãAuNYZ!��IS>]ACX£IBAC@ [Ce�\d^åTõI¤_ÕF y NOZ
WtIS^O\dLOXOKÛIÝAu@ [�\d^¼T : _Ù\de¦>�ISKMKdZ�ª � @CöìÃ£ú�æéÅa@CÅ%ÈÍæ§Â<ÊËÃ£ÉÍÅ1ef\M^O>]Zl\ÑA¦\de0I : KMZ�Au@jeCXOe~AÏIS\d^¹IS^ ; @ ^OZ
gqISXYKdA�IS^Yªje~Au\MKdKvIS>ÏNY\MZ]cSZ0IB^ ; LÍ@ ef\dAC\M@ ^O\d^O¨0AuISeCÀ1\d^�AuNOZ�@ [f\M¨ \d^£ISK ¥ @ [fÀ<eCL£IS>]Z`W � x DÙm���XVF
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���������	� ÓÒ¹�È¶º Â Í¶Ñs»e¿·@¹ Ç ÍÒ»-½=È^»e·@µ���» É Ó^¹ Ç¶É µ Ç ¿Ù¹ Ç Ä�µ Ç ½ À ¹ Ç ·e»@½ À ³¶»Ë· ÂhÇ�À º Â Ñ¸Ñs»@ºÐ½qÄ Ç�À ³¶»@½=µ��e» É Ó Ô ³µsÑs»Ë¹�Ñ¸½ Â ½�¹ À=ûµ¸½=ÃÅÄ�µ Ç¶Ê · ÂhÇ ½ À º�¹�µ Ç�À ½ ÂhÇ ½�¹ÃJ» À ÄhÓ2º&»@¹�·�³�¹�ÍµsÑsµ À ÄhÓ Â ºÐÈ^»eº&½=µs½ À » Ç ·e»�Ì

�`þ�� ����������� �� "!$#&%('�)+*,�-'���./#0�1)324�-56�7)��
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�pn-�pn'm R6S uxw�u/Tä© u/U$¡
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� �[ W¡  � å~XD[D��� � XD[ ç � w XD[D������X�[ w Y å~} Ì¸î�B çÔ ³¶»eº&»
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# ã ²Eìnê ã ²9ñ`²eåE¯�÷?ì ²Eû ã éíå´åQæ�²eçE¯ èyçc�íì ëíø¨ð�²Añ�÷`²�é�òEëíïöê/ê ã ²�êéíå��¦êQëíð�²EûGé?ì çe²eå�ê ã ²õåQæ�²eçE¯Z èyçAé?ê�¯ëíì�å ã ëíï`ð�ñ9¯ùì çeëíûÈæ�ëíûGé?êQ²yê ã ¯�å´ñ?¯ùûx²eçEê~ðþü?±��9ì ëíø/¯ùì`÷9ê ã ²¨êQëíð�²EûAé?ì çe²eå é?ðùð�ëíø�å´ëíì ²yêÙëñ`²eåE¯�÷?ìóê ã ²¦êéíå���åEï�ç ã ê ã é?ê�éÁð�é?û~÷`²Eû���é?ô¦¯ùðþünë���s�úíé?ðþ¯�ñHu&ê�ûGé���²eçEêÙëíûc¯²eå�é?ûx²0¯ùì çEðþïÒñ`²Añ¯ùì ê ã ²�åQæ�²eçE¯ èyçAé?ê�¯ëíì�± âäã ¯�å�ð�é?û÷`²Eû7å�²Eê&ë��1ê�ûGé���²eçEêÙëíûc¯²eåÁçAé?ìîòE²�ï§å�²AñO¯ùìlç ã ë�ë�åE¯ùì`÷é�ê�ûAé���²eçEêQëíûcü1ø ã ¯ç ã ¯�å&ô�ëíûe²1��é?ï`ðþêyêQëíð�²EûAé?ì�êZ�rê ã ï�å7é?ðùð�ëíø/¯ùì`÷�ô�ëíûx²�ë��9ê ã ²&¯ùì ã ²Eûx²Eì�ê
��é?ï`ðþê¾êÙëíð�²EûGé?ì çe²0ë��;ê ã ²9ûxë?òEëíê�êQë�òE²;ï�å�²Añ�±Û���� �"�7�w�jg�Þ��m�^�� D�>�K�i���	�¾á
¡ ì çEûx²Eô�²Eì�êÈé?ð¹ç ã é?ì`÷`²eå-ñ?ïöûc¯ùì`÷Iê ã ²�ñ`²eåE¯�÷?ìIæ�ûxë�çe²eåeå&å ã ëíï`ð�ñ(òE² ã é?ì�ñKð�²Añ$ø/¯ùê ã ²Aéíå�²�±âäã ²9ñ`²eåE¯�÷?ì ²Eû´å ã ëíïöð�ñ�òE²ÿé�ò�ð�²�êQë�²AéíåE¯ùðþü-é?ðþêÙ²Eû�êéíå���æKé?ûGé?ô�²EêÙ²Eûxå���åEï�ç ã éíå;ê ã ²yæ�ë�åE¯Z ê�¯ëíì�é?ì�ñ�å ã éEæ�²-ë���ë?òEåEêé`çEð�²eå��¨ø/¯ùê ã ëíï`ê ã é?ú�¯ùì`÷$êÙë$é�ñ��cï§åEê ê ã ²1²Eì�ê�¯ùûe²7ñ`²eå�çEûc¯�æ�ê~¯ëíì�±âäã ¯�åyûx²Aý�ïö¯ùûx²eå ê ã é?ê«ê ã ²´²�¢�²eçEê�å�ë���çeëíô¦ô�ëíì�êéíå��ræKé?ûGé?ô�²EêQ²Eûeå�å ã ëíïöð�ñ ã é?ú?²¨ð�ë�çAé?ðþ¯T£í²Añ²�¢�²eçEêùå;êQë�ê ã ²9êéíå���ñ`²eå�çEûc¯�æ�ê~¯ëíì�±ÛP¤¥� �"�!�'¦§���n�� D�>�K�i���	�¾á
¨ ¯ùú?²EìÁé�åQæ�²eçE¯ èyçAé?ê~¯ëíìIë�� ê ã ²�êéíå�����ê ã ²/æ�ûxë�çe²eåeå�ë�� ú?²Eûc¯ �cüí¯ùì`÷ÿê ã é?êkê ã ²¨åQæ�²eçE¯ èyçAé?ê�¯ëíì¯�å9çeëíìKåE¯�åEêQ²Eì�ê���é?ì�ñõæ�²EûEô¦¯ùêùå�é7úíé?ðþ¯�ñ0ê�ûGé���²eçEêÙëíûcü�é`çeçeëíôõæ�ðþ¯�å ã ¯ùì`÷ÿê ã ² ÷`ë�é?ð���å ã ëíï`ð�ñ�òE²çeëíôõæ�ï`êé?ê~¯ëíì�é?ðùðþü;¯ùì ²���æ�²EìKåE¯ùú?²�±1©´ñ�ñ?¯ùê�¯ëíì�é?ðùðþüi��ø ã ²Eì�ê ã ²¨åQæ�²eçE¯ èyçAé?ê�¯ëíì1¯�å�¯ùì çeëíìKåE¯�å! êQ²Eì�êZ�vê ã ²rú?²Eûc¯ èyçAé?ê�¯ëíìõæ�ûxë�çe²eåeå/å ã ëíïöð�ñõ¯ùì�ñ?¯çAé?êQ²¾ø ã ¯ç ã æ�ëíûcê~¯ëíìKå¨ë��¾ê ã ²¾åQæ�²eçE¯ èyçAé?ê�¯ëíìå ã ëíï`ð�ñ1òE²¦ç ã é?ì`÷`²Añ�±
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Æ a� �¤8µ	·>Ç a��·�����<�$a� �¤n���·��¨|ÈÊÉ�Ë&Ì�É!Í!Í=Î�Ï>ÐÒÑ&Ð�ÓÕÔ©Ö(É¤×cÏ�Ï>Ì�É=Ø�ÙÊÉ=Ð(Ì�Ï�Í�ÉmÙ¤Í�É=Ú`Ó�Ï>Î©Ð�æ&É=Ì�Í�É=Û	aÕÜ�Ý>xÞ`ß�à�á Üãâmä ß5å<å �çæ,Ü&Û�èêé ß=ëkì¤í ä<îêè ���	ï ·|Û
Æ aÕæ,ð � ·>Ç ñ`Û�aÕæ`ð ß�ò�ß�å Ûôó¢õ ßöÞ,ß�å;á ð	æ í&÷¢ázå;í&ø ä í	ù,á Ü à Ý&æ á�ù,ú,ò Ý ø�í äGÝ&ä<Ü!õ á�ø�ß Ü ø�ú ä ß�åûá æ ø õ ßù ä ß�å;ß æ,Ü ßüí&÷ ä ß5Þ,ú æ Þ ÝHæ,Ü á�ß�å Ûý�çæÿþ=Ð(ÔçÉ=Ì=Ð�Ñ&Ô Î�Ï>Ð�Ñ ��� Ï>Ú|Ì3Ð�Ñ � Ï��ôÈÊÏ��=Ï>Ô Î	�!ÍôÈ É=ØÍ�É<Ñ&Ì
�!Ö�è�� í	òzú`àöß �	� è ù Ý&ð ß5å ���	�� ·H� � è � �	� ·|Û
Æ������ ï|� Ç �ãÛ � í	ú,Þ ÝHä ß�ò è�ñ`Û � ß�ò�à Ý å è�Ý&æ Þ â$Û � ú,á Ü!õ ß=ø Û����HÐ�Ñ��±Î	� Ù Ì�Ï<Ë&Ì<Ñ����±Î©Ð�ËôÑ&Ð�ÓÎ©Ô©Í������ � Î	�<Ñ&ÔCÎ�Ï>Ð ÔçÏ �!��Ô Î"��Ñ �$# Ï>Ð(ÔCÌ�Ï � Û&%�Ü Ý Þ`ß�à�á Üãâmä ß5å<å è�é ß5ë ì¤í ä<îêè ����ï|� Û
Æ�������'�( Ç ñ`Û � í�) ä í�ë è � Û � ú*)�í�ëÊå î�+	è¨ÝHæ Þ ñ`Û � á,),å;í æ�Û¨ó ázà�ß x í	ù`ø�á�à Ý ò Ü í æ ø ä í	ò�í&÷ ä í-)�í&øà Ý&æ á�ù,ú,ò Ý ø�í ä å Û*þ=Ð(ÔçÉ=Ì=Ð�Ñ&Ô Î�Ï>Ð�Ñ �.� Ï>Ú�Ì=Ð�Ñ � Ï���È Ï��=Ï>Ô Î	�!ÍGÈÊÉ!Í�É<Ñ&Ì
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