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j)oPQ�`PKmÞ�QBO�QBkPfaQ�¦�Q
j��.QaQBk�j)oPQ�`Ppq�gK�k(eFkuj�eFkP`�n�NP¦�`_pq��Kmk(eFkuj�QBK�MFQBku¥seFd�NPQanzpFi@O °   j)o�NPn
ORQanRNPdDj)K�k_M�K�k�jRoPQ;i�esn�j)Qan�j�fap�¥FQBO�MqQBkPfaQ©O)esjRQFS´³�k_ihpqO�jRNPk(esjRQBdD�   �gQaj)o_pI`Pn�ihpqO�f�o_pIpqn�K�kPM
j)oPKmn�pFb_j)Km��eFd�¥Fesd�NPQ�pFi ® eFO�Q;pqk_dm����kPp?��k�ihpqOÇ¥FQBO��ìORQan�jRORK�f
j)Qa`�fBd�eFnRn�QBn�pFi{��esj)O�K�faQBn
ç Ë��0è§�aêáS��.pFkPnRQa]4N_QBkuj)dD�   K��gbPd�Qa��Qakuj�esjRK�pqkPn�NPn�N(eFd�dD�2NPnRQ�oPQaNPORKmn�j)KmfªeF`PeFb_j)KD¥qQ,b(esO)eF�gQajRQBO
QBnrj)K���esjRK�pqkn�f�oPQB�gQBn�j)pgMqNPQBn�n�eÇ¥seFd�N_Q{ihpqO ® ��oPKmf�ocKmn�eF`mÐ�NPnrj)QB`;Qa¥FQBO���ihQ
�^KmjRQBO)e7j)K�pFkPn
eFfBfapqOR`_K�kPMÇj)p�j)o_Q2OResj)Q0e7j,��oPK�f�o�j)oPQ0�gQajRoPpI`�Kmn,fBpqku¥qQaORMqKmkPMPS
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� Or�Idmp?¥ìn�NP¦Pn�b(eFfBQ�jRQBf�oPk_K�]�NPQBn ç Ý¤QBK�ëqé�ê ç J��0\�ë~�?ê ç �4j)QBëFT  \� T_S!ösê   eFdmnRpO�QaihQaORORQa`�j)p�eFn
b_ORpmÐ�Qafaj)Kmpqk��gQajRoPp4`Pn   esORQle¤b#pqbPNPd�eFO�fBd�eFnRn�pFi>KDj)QaO)esjRKm¥qQ��gQajRoPpI`_n�ihpFO�n�pqdm¥4K�k_Mtd�eFORMFQ
nr�4n�j)Qa��n�pFi±dmK�kPQBeFOªQa]4NPesj)KmpqkPnBSªÉceFku��fBpFkmÐ�NPMuesjRQ
® MqO)eF`_K�QBkuj�j��4b�Q�eFdmMqpqORKDj)oP�gnªeskP`;jRoPQBKmO
¥seFO�K�eFkujRnªeFO�Q�KmkPfBdmNP`PQB`�K�k�jRoPK�n<f¬e7j)QBMFpqO��FSX¡,oPQa��`PQBO�Km¥FQ�j)oPQaK�O<k(eF�gQ�ihO�pq�/j)oPQ�i�eFfaj<j)oPesj
jRoPQa�;MqQakPQBOResj)Q2j)oPQaK�O�KmjRQBO)e7j)QBn�NPnRKmkPM�egnRoPKDi8j)Qa` � O��4d�p?¥�n�NP¦PnRbPeFfBQ�eFn�nRp4fBK�esj)Qa`;��KmjRo;jRoPQ
fapIQ'¡gfBK�Qakuj,��e7j)ORK Å�pFi«jRoPQ�nr�4n�j)Qa�;S�²�QaihpqO�Q�`PQ
�(kPK�k_Mze � Or�Idmp?¥�n�NP¦Pn�b(eFfBQ�ihpqOR��eFd�dD� Q fFSôiAS
ðX]CS¢�IS!èUS   �.Q2��K�dmd°�(ORnrj{bPO�p?¥IKm`PQ�eFkcp?¥qQaO�¥4K�Q
�ípFiLjRoPQzes`_¥seFkuj�eFMqQan�psi � O��4d�p?¥�n�NP¦PnRbPeFfBQ
jRQBf�oPk_K�]�NPQBnaS

� Or�Idmp?¥¤n�NP¦Pn�b(eFfBQ�jRQBf�oPKm]�NPQBnzoPe?¥FQ�¦#QBQBkNPnRQa`�j)pcn�pqdm¥FQ�n��4nrj)QB�gnzpFiªd�K�k_Q¬eFO0QB]�N(e7j)K�pFkPn
esORK�n�K�kPM�ihORpq�Æe���K�`_QªO)eFk_MqQªpFiCn�fBK�Qakuj)Km�Pf,eFkP`ÇQakPMqK�k_QBQBO�K�kPM0esbPbPd�Kmf¬esjRK�pqk_n�KmkPfBdmNP`PKmkPM�î(NPKm`
`I�IkPeF��KmfBn   esj)�gpqnRb_oPQBO�K�f,�gpI`PQad�dmK�kPM   nrj)ORN_faj)N_O)eFdCeFkPeFdm�4nRKmnXeFkP`Ç�(k_Kmj)Q,Qad�Qa��Qak�j<esk(eFdm�4n�K�nBS
¡,o_QBORQ.eFORQXjRoPORQaQ<��eFKmk2O�Q¬eFn�pqkPnãihpqO«j)o_K�n���K�`PQanRbPO�Q¬eF`�NPnRQsS±JLKmORnrj)dm�   j)oPQ��gQaj)o_pI`PnãQ�Å_o_K�¦PKDj
MFpIp4`;fapqku¥qQaORMqQakPfBQÇ¦#QBo(e¬¥4K�pFNPO���o_K�d�Q0¦#QBKmkPM�b(esO)eF�gQajRQBOr®áihORQaQFSª¡,oPQ�pqORKmMqK�kPeFd«fBpFkmÐ�NPMuesjRQ
MFO)eF`PKmQBkuj�eFdmMqpqO�Kmj)o_�   ihpqO�Q
Å_eF�gbPd�Q   bPO�p?¥IKm`PQBn�j)oPQ{nReF�gQ{pqOR`_QBOªpFiãfapqku¥qQaORMqQakPfBQ�eFnªpqbIj)KD®
��eFdP�Pñ ó   ¦_N_jX��KmjRoPpqN_j±jRoPQ,kPQaQB`�ihpqO±`_�4k(eF�gK�f.b(eFO)es��Q
j)QBOLQBn�jRK���esj)Kmpqk«Sy�IQafBpqkP`_dm�   jRoPQ
�gQajRoPp4`Pn0o(e¬¥qQg¦�QafBpq�gQ�K�kPfaORQ¬esnRK�k_Mqdm�cfBpq�gb�Q
j)KDj)Km¥FQ���KmjRo¤fad�eFn�nRKmf¬eFd±KDj)QaO)esjRKm¥qQÇ�gQajRoPp4`Pn
KmkgjRQBO���n�pFi���Qa��pFO��zNIj)K�dmK�ÌBesj)Kmpqk«Sã¡,oPQ���pqnrj�ORQafBQBkujRdm��`PQ
¥qQBdmpqb#QB`��gQajRoPp4`Pn Q QFSæMPS��,�2�
ç �IpqkPèqësê   ².K��,���4¡yW�² ç � pqORë~��ê   ¡�J�Y0É óùç J(ORQBëqö7êºSz`Pp¢kPpFj�O�QB]�NPK�O�Q�n�j)pFO)eFMqQpsi�d�eFORMFQ
n�QB]�NPQakPfBQan,pFi°¥FQBfajRpqORn Q eFn�`Pp4QBn.�2É ó ð<� ç �P�Iè&·sêºS   kPpqO�`Pp2j)oPQ
��ORQB]�NPKmORQ��zNPdDj)K�b_d�K�fBesj)Kmpqk
��KDj)o©j)oPQÇjRO)eFkPn�b�pFnRQgpFi�jRoPQ�fBp4Q»¡gfBKmQBkuj���esjRORK Å Q eFn0`Ppc²�K8�,� ç JLd�Q,ØA·7ê   Y0É ó=ç JL\�ë§�
ê
eskP`��,�0\ ó�¼ �,�2\�ð ç ��eFk(ësTsêºS
S±JyK�k(eFdmdm�   jRoPQ.�gQajRoPp4`Pn±eFO�Q���QBdmdIn�NPKmjRQB`�jRp{K��gbPd�Qa��Qakuj�e7®
jRK�pqk�pqk�b(esO)eFdmd�QBd4fBpF��bPNIj)QBO�nBS��4K�kPfaQ��gpqnrj � O��4d�p?¥zn�NP¦Pn�b(eFfBQ���Q
j)oPp4`PnXfapq��b_N_j)Q,pqk_Q�pFO
j���p2��esjRORK Å4®á¥qQafaj)pFO±bPORp4`PNPf
j)n<eFkP`�n�Qa¥qQaO)eFd(¥FQBfajRpqO�K�kPk_QBOXbPO�pI`PN_faj)n�Q
¥qQBOr�ÇKmjRQBOResj)Kmpqk   jRoPQ
�gQajRoPp4`Pn0f¬eFk©¦#QgbPeFO)eFdmd�Qad�K�n�QB`�¦u�¢`_K�n�jRORKm¦PN_j)KmkPM�j)o_Qg��esjRORKDÅ�eFfaORpqn�n2b_ORp4fBQBn�nRKmkPM;k_pI`PQan
eskP`¢NPnRKmkPM�jRoPQzK�k_kPQBO�bPORp4`PNPf
j)n>eFn�n��4kPf�oPO�pqkPK�ÌBesj)Kmpqk�b#pqK�kujRnBS>J(pqO�e�`PKmnRfBN_nRnRKmpqk¢pFiXjRoPQ
KmnRn�NPQBn�K�ku¥Fpqdm¥FQB`   n�QBQ ç �Ieqeqèqësê�eFkP` ç � � �_ëué?êáSXÈ�k�bPOReFfajRK�fBQ   nRNPb#QBO�d�KmkPQ¬eFO.nRb#QBQB`_NPbPn�o(e¬¥qQ
¦#QBQak�eFf�o_K�Qa¥FQB` ç ².pFN(ëué�ê   bPO�pq¦(eF¦PdD�eFn�eÇORQanRNPdDj�pFiLQ'¡gfBK�Qakuj�fBeFf�oPQ2N_j)Kmd�KmÌ¬esjRK�pqk«S
¡,o_Qª`PQa¥FQBdmpqbP�gQBkujLpsi � O��4d�p?¥0nRN_¦PnRb(esfBQ.jRQBf�oPkPKm]�NPQBn±¦#QBMqeFk�Kmk�j)o_Q�QBeFORdD�L�?ëuéF§Fnã��KmjRo�jRoPQ
fapqkmÐ�NPMqesj)Q�MqOReF`PK�Qakuj Q �,��Sãesd�MqpqO�KmjRoP�ÝpFiPË�QBnrj)QBk_QBn±eskP`z��j)K�Q
ihQBd ç Ë{�_éU�7ê¨SL¡,oPKmnãeFd�MqpFORKmjRoP�
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K�n�NPnRQa`�jRp�nRpFdm¥qQ��P½���d�K�k_Q¬eFO0n��4nrj)QB�gnÇpFi,ihpqO��¾]@µ ~�_ ��oPQBO�QWøK�n�ecn��4�g��Q
j)O�K�f
b�pFnRKmjRKm¥FQ,`PQa�(k_Kmj)Q Q �_[�õ�SLfBp4Q»¡gfBKmQBkuj<��e7j)ORK Å�S±Éce7j)ORK Å
]�KmnXn)eFKm`Çj)p>¦#Q,b�pqn�KmjRKm¥qQ,`_Qa�(kPKDj)Q
Kmi@µ [ ]Äµ # §¢ihpFO�esd�d.k_pqkI®�ÌaQBO�p¤�C® ¥qQafajRpqORn�µãSì¡,o_Q��,���gQajRoPpI`�KmngO�QBMuesOR`PQa`�eFngeFk
esjRjRO)eFf
j)KD¥qQ,eFdmMqpqO�Kmj)o_��ihpqOyj���p>��eFK�k2ORQBeFnRpqk_nBSXJLKmORnrj)dm�   jRoPQ,eFdmMqpqORKDj)oP��o(eFnL¥FQBO����gpI`PQan�j
��Qa��pFO��¢O�QB]�NPK�O�QB�gQBkuj)n�¦�Qaf¬eFN_nRQ�KDj2NPnRQanznRKm��bPdmQzj)oPO�QBQ�® j)QaOR� ORQafBNPO�ORQakPfBQanBSc�IQBfapqkP`PdD�  
j)oPQ�esd�MqpqO�KmjRoP�ùo(eFnzMFpIp4`�fBpFk�¥FQBO�MqQBkPfaQ;b_ORpqb#QBOrj)K�QanznRKmkPfBQ�jRoPQ�O�QBnRKm`PN(eFd.K�n��gK�k_K��gK�ÌBQa`
��KmjRo2O�QBn�b�Qafaj�j)p�nRpq�gQXkPpqO��^esjãQBeFf�o�nrj)Qab«SL¡,oPQ�MqQakPQBOResj)Qa`�O�QBn�K�`PN(esd�nãeFO�Q�eFd�n�p���N_j)N(esd�dm�
pqO�jRoPpqMqpFk(eFd   ��oPK�f�olMqN(esO)eFkuj)QaQBn��(kPKDj)Q{j)QaOR�gK�k(e7j)K�pFk«S
�IQa¥FQBOReFd�esd�MqpqO�KmjRoP��n�o(e¬¥qQ;nRK�k_fBQ�¦�QaQBkì`PQa¥4K�n�QB`wj)ptMqQBkPQaO)eFdmK�n�Q�j)oPQc�,�ïeFd�MFpqORKDj)oP�ùj)p
eFd�dmp?�÷ihpqO�eFOR¦_Kmj)OReFO�� Q KáSæQFS�kPpsj�kPQafBQBn�n)eFO�K�dD�ìnr�4���gQajRORK�f�pqO�b�pFnRKmjRKm¥FQl`_Qa�(kPKDj)QiSgfBp4Q»¡Ç®
fBKmQBkuj���e7j)ORKmfBQanBSH³�k_ihpqO�jRNPk(esjRQBdD�   esd�MqpqO�KmjRoP��nXihpqO.kPpqkI® n��4���gQajRORKmf�fBp4Q»¡gfaK�QBkuj���esj)O�K�faQBn
f¬eFk_kPpFj���eFK�kuj�esK�k�¦#pFjRo�j)oPQ¢n�oPpqO�j�O�QBfaNPORO�QBkPfaQtihpqO��zNPd�esj)Kmpqk�eskP`�j)oPQ¢�gK�kPKm��KmÌ¬esjRK�pqk
bPORpFb�QaO�j�� Q nRQBQ0JCeF¦#QBO�eskP`lÉceFkuj)QaN_Þ�QBdáåæn�b(eFb#QBO ç JXÉcèFT7ê«ihpqOªb_ORp4pFi8S�S±¡,o�NPn   ¦u��jRO)eF`_K�kPM
pFÞ�faQBO�j)eFK�k¢pFb_j)Km��eFdmKmj��fapqkP`PKDj)KmpqkPn>eFMqeFK�kPnrj�jRoPQ�eF�gpqNPkuj>pFi���Qa��pFO��lORQa]4N_K�ORQa`   j)o_ORQBQ
��esK�kfBd�eFnRn�QBn�pFi±�,�Æ¥seFORK�eFkuj)n,o(e¬¥qQ2¦#QBQBk;`PQa¥FQBdmpqb�Qa`«V

¿ W�dmMqpqO�Kmj)o_��n{��oPKmf�o�esj�j)QB�gb_j2j)p;bPORQanRQBOr¥qQ¦#pFj)o¤bPORpFb�QaO�j)KmQBn2¦u�¤jRO)eFkPnrihpqOR�gK�k_M;e
d�KmkPQ¬esOXn��4n�jRQB� ¦(eFn�QB`�pqk�e0kPpqkI® n��4���gQajRORKmf,fBp4Q»¡gfBKmQBkuj.��esjRORKDÅ
]ÝK�kuj)p�eFkgQB]�NPKm¥u®
eFdmQBkujXn��4nrj)QB�Z¦(eFn�QB`�pqk�jRoPQªn��4�g��Q
j)O�K�f.b#pqn�Kmj)KD¥qQ�`PQa�(k_Kmj)Q.��esjRORK Å�] [ ] Q �,�2\ ó S
pqOR]�] [ Q �,�2\�ðRS�S_¡,oPKmnªeFb_bPORpuesf�oK�n.��kPp?��k�eFn.fBpqkmÐ�N_Muesj)Q�MqO)es`PK�Qak�jªeFbPbPdmK�Qa`�j)p
j)o_Q2k_pqOR��eFd«Qa]4NPesj)KmpqkPnBS

¿uÀ [XNPO�Q0ÁteFd�MFpqORKDj)oP�gn2ihpFOÇkPpqkI® n��4���gQajRORKmfs]ø��oPKmf�oìesORQ¦(eFn�QB`wpqk���eFK�kuj�esK�kPKmkPM
QBKDj)oPQaOzj)oPQn�oPpqOrj�ORQBfaNPORO�QBkPfaQlihpFOR�zNPd�esj)Kmpqk Q QFSæMPS�².K��,� ç�Â dÄÃ,ØA·?ê>S�pUÅzjRo·Ã�WÆ�k·Æ ®
�WÆ�Ì¬e7jÇÆ�pFk�b·ÅRpFbÈÃ»Å�j�� Q Ã�ÉËÊ§É<��É ó ð<� ç �P�_èA·sê>Sª¦·ÌIj�kPpFj�¦�psj)o£É

¿uÀ Ë��I¦§ÅÍÆ�`§Á¢�ÎÃ
j)oPp4`Pn�ihpUÅ�kPpqkI® n��4�g�ÎÃ
jÇÅÍÆmfs]÷��o§Æ�f�o�nÍÃ»ÃB�jRp�fBpF�z¦·Æ�k§ÃDÃBd�ÃB�WÃBkuj)n
pFi�j)o§ÃÇnRoPpUÅrjZÅÍÃaf0Ì·Å�ÅÍÃakPf0ÃÇihpUÅ��
ÌPd�e7jÇÆ�pFk;�,ÆmjRo¢�ÎÆmk·Æ��WÆ�ÌBesjÇÆmpqkb·Å�pqbÈÃ»Å�jÍÆÄÃBn�j)o(esj>eFÅÍÃ
Ã0ÆDj)o·Ã»Å�o§Ã0Ì·Å�Æ�n�jÍÆ�f Q Ã�ÉËÊ·Él�,�2�·S   dmpIfBeFdÄÆmÌ0Ãa` Q ÃFÉÏÊ·É�²XÆ��,���I¡©Ð{²)S0pUÅ0]�Ì(eFn�ÆD® pqb_jÇÆm��esd
Q Ã�ÉËÊ§É�Y0É ó S'ÉC¡,o·Æmn�fad�eFn�n�ÆmkPfBd�ÌP`·ÃBn��gpqn�j�pFi±jRo·Ã��gpUÅ�Ã�Å�ÃBf»ÃBkuj)dD�;`§Ãa¥UÃad�pqbÃB`t�,��®
j��4bÈÃ©�WÃajRoPpI`_n�nÍÌPf�o�eFnl�,�2� ç �IpFk(èqësê   Y0É ó çÏÂ \�ë§�Bê   ²RÆ8�,�2�I¡�Ð�² ç¬� pUÅRë~��ê  
²XÆ��,���I¡©Ð{² Q%Ñ S ç � Â ëqö7ê   eFkP`l¡ Â Y2É ó çÏÂ ÅÍÃBëqö7êºS'É
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CG

Classical Conjugate

Gradient algorithm

(for SPD A)

CGS

(Bi)Conjugate Gradient
Squared

BiCGSTAB

(Bi)Conjugate Gradient

Squared Stabilised

BiCGSTAB(L)

using normal equations

(residual minimizing)

  Conjugate Gradient

CGNR CGNE

using normal equations

(error minimizing)

Conjugate Gradient

CG applied

to AA’
CG applied

to A’A

BiCG

Biconjugate Gradients

(for non-symmetric A)

GMRES

Generalised

Minimal RESidual

(for nonsymmetric A)

QMR

Quasi-Minimal

Residual

TFQMR

Transpose-free

Quasi-Minimal

Residual

1-dimensional local

residual minimization

L-dimensional local

residual minimization

(Bi)Conjugate Gradient

Squared Stabilised

with L-dimensional

residual minimization

quasi-optimal least-

squares minimization
of residual

QMR smoothing of
CGS auxiliary

sequence

uses short recurrences

to generate orthogonal

basis for symmetric matrix A

uses short recurrences

to generate biorthogonal

basis for arbitrary matrix A

uses long recurrences

to generate orthogonal

basis for arbitrary matrix A

residual

polynomial

squared

reformed

residual

polynomial

better residual

polynomial

allowing 

complex roots

Symmetric Lanczos Non-symmetric Lanczos Arnoldi Process

CG applied to double system

Conjugate Krylov Subspace methods

Generalized CG methods

Basis-generating algorithms

Â ÆÄÊUÌ§ÅÍÃ���É÷·§ÒHÐ�ÓIÔ@ÕUÃ»Å�Õ�ÆÄÃ'Ö´ÔF× � Å�Ø4dÄÔ@ÕTÙ�Ì·Ú·ÙÍÛPeFÜ0Ã�ÝÇÃ»Ü8Þ·Ó·ÆÄß�Ì·Ã»Ù
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ÝÍÞ·ÃmÆÄÓ·Æ�ÝÇÆ�esdVÅ�Ã0Ù�ÆÄö·Ì(esdªû��Wõ
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Ì·Ü8Þ
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eFÓ·ö+ÝÍÞ·Ã�ÙÍÃ»Ü0ÔUÓ§ö�ÆÄÙWö·Ã0Å�Æ�ÕUÃ»ö"×AÅÍÔUõ ý ô ó ðVþ Q ��S Q Ù�Ã0Ã�ÚÃBd�Ô�Ö�S:É �b�|3L�^� � cf��¡
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¾1ÔÆe�ÈRe������ " �öË " *!ÇAÈ>* ÇB�¦HlÇEÇ���°2e��-�5¨�Â:°
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ñ Ç��ÉÇ¬e�È��¢ÿ{Æ	�A�)� 7 È)�&*Pe�*(Æ3ÊiÆ����KÆ���e�ÊiÌ&�JÈ¡Æ��Kÿ " �½�e�JÈ��)�JÊ���Æ��(Ì[�¡ÿ(Ç 7 È¡Æ " e�ÊiÆ	�¦� 7 È��&*(ÊiÇ " ÿPe���* ÇEÇ��
�e�!�AË-�¡Ç��ð�&�>È¡Ç%�(Ë��AÆ	�(Ì;e���� "�7 � ���¡Æ��"ÈÉË��©�KÆ " ÇM*��JË����-�AÍ�Ä}�0�%�&��KÈ)e�����ß½�Kÿ:Ç�e 7�7 Ê3Æ	�¬e��¡Æ��&�
��� 7 È)�&*Pe�*(Æ3ÊiÆ����KÆ�� " Ç%�¡ÿ��!���+�)�����)e��KÇt� 7 e��EÇ"ÌJÇ%�(ÇAÈRe��KÆ	�&�Mÿ(e��F*!ÇAÇ��0�:È¡Æ	��Ç�� 7 È¡Æ " e�ÈÉÆ3Ê	��*�
e/�(ÇEÇ��1� �¦È¡Ç%�(Ë��AÇ " Ç " �JÈ��dÈ¡Ç%��Ë:Æ3È¡Ç " Ç%�� �AÍ#é¦� 7 e�È��KÆ��EË(Ê�eÝÈAß��¡ÿ(Ç " Ç " �JÈ������&���ÉË "�7 �KÆ	�&�
���jÇB8 7 Ê3Æ	�AÆ��F����e��¡ÇM� 7 e��AÇ&ÌJÇ%�(ÇAÈRe��KÆ	�&�¢e�ÊiÌ&�JÈ¡Æ��Kÿ " �_Æ���ÿ(Ç¬e���Æ3Ê��E�:Ç 7 Ç����(Ç%��6�&���Kÿ:Ç"Ê�e��&��Ë-�
e���� " e��Pe�ÌJÇ " Ç���,���yeM2�Ç%���(e��)eM���KÈÉË��%�¡Ë(È¡Ç�2A���GH>�;e��,�¡ÿ(Ç{Õ�nEÖ!Þ�osÙKÕ¡Û"Ò5ÓÐÔ�ÓzÕqÓ*ÔqAÞ3Õ5Í.þeÿ(Æ	�
�)e�*(ÊiÇ 7 ÈÉÇ%�JÇ%�� �eÈ¡Ç%�(Ë����Pe���LH,��È)2�*A��Æ	�(Ç���KÆ��»��Æ��(Ì3H_ÿ(Æ��¢ÿ4����e��¡Ç��`ÿPeG��Ç>e�ÊiÈ¡Ç¬e��-��* ÇEÇ���Ç%��J
�%�JË���KÇEÈ¡Ç%�HÍêéK� ��Æ "�7 Ê3Ç " Ç%���e��¡Æ��&��Æ	� 7 e�È��¡Æ��EË(Ê�e�ÈÉÊ	�ð�¢ÿ(e�ÊiÊ3Ç��:ÌJÆ��(Ì0*!Ç��Be�Ë��ÉÇE�Kÿ:Ç5�)e�*(Ê3Ç�Æ	�
e����AÇ%�)�ÉÇ��	ÈRe������ " Ê��e���� " Ë����<* Ç�e�*(Ê3Ç�� �=È)e 7 Æ��(Ê������ ��È¡Çe��-��ÈÉÇ%�¡È¡Æ3ÇB�JÇ�Æ	�-�e�JÈ " e��¡Æ��&�
e�*`�JË��eÇ%��ÇAÈ��{È¡ÇBe��¢ÿ(e�*(ÊiÇ[���)e��KÇÝÍ54��:Ç>e 7�7 È��ue��¢ÿfÆ	�}� �t��� ��È¡Ç[�Kÿ:ÇF��Ë(Ê3Ê����)e��KÇF�(Ç����AÈ¡Æ 7 � ��ÈL���ÇBe��¢ÿ�����e��¡Ç_Æ��M�Kÿ:Ç>�)e�*(ÊiÇ�ÍWþeÿ:Æ��}Õ�n�w:Ô�|öÒ5ÓxÚ76�Õ±e 7�7 È��ue��¢ÿ�ÌJË(e�ÈRe���KÇAÇ%����Ë(Ê3Ê��%�G�JÇAÈRe�ÌJÇÝß�*(Ë��.e��
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�¡Æ��&�rß(È¡Ç%�¡Ë(Ê��KÆ��:Ì�Æ	�D�Kÿ(Ç " Æ	�¡Æ	�(Ç���KÆ��x�¬e��KÆ����e����5� " Æ��)�ÉÆ��&�D���Ç����e��¡Ç��DÆ��D�Kÿ(Ç6����e��¡Ç#Ì�È)e 7 ÿrÍ:�e��KË:È)e�ÊiÊ	�Jß�Æ	�eÆ	�`Æ "�7 �JÈ��)e���,� �<�öË(e��A�¡Æ	�»�;�Kÿ(Æ	�eÈ¡Æ���2�e����D� �<�x���DH.eG�!�?���nÈ¡Ç%�(Ë��AÆ	�(Ì¦Æ	�L�)�
e��ce��%�AÇ 7 ��e�*:Ê3ÇoÊ3ÇB�JÇAÊ8Íþeÿ:Ç��(ÇB8!�>�¡Ç%�%�¡Æ��&���lÈ¡Ç%��ÆiÇ%Hî�Kÿ(ÈÉÇAÇ[���y�¡ÿ(Ç[*!Ç�����J¦2A���GH>� 7 È��&*(e�*(ÆiÊ3Æ	���KÆ	� " ÇB�Kÿ��!���AÍÇé¦�fÇ¬e��¢ÿ
�Be��¡ÇÝßFH�Ç£Æ	���AÊiË��(Ç©e��Êe��(eÝÊ	�!�¡Æ	�e������(Æ����AË����¡Æ	�&�î��� " Ç " �JÈ��:�������¡Ë "�7 �¡Æ��&�Ýe��-���¡ÿ(Ç
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e����"ÿ(e������&�-�¡Ç��öË(Ç%��KÊ	�t* ÇEÇ��&Æ	���AÊiË��(Ç��?Æ�� " e���#È¡Ç%�¡ÇBe�È)�¢ÿ�e��-�M��� "�" ÇAÈ)�EÆ�e�Ê&��ÇAÈÉÆ	�x�Be��KÆ	�&�
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F#Íðé¦�(Æ��KÆ�e�Ê3Ê��te�Ê3Ê(*(Æ	�)�"Æ��GF÷e�ÈÉÇ4�¡ÇB���)�0=AÇEÈ)�(ÍIH!��e��KÇ���eÝÈ¡Ç " e 7�7 Ç��LÆ���)� 7 �&�ÉÆ	�¡Æ��&���?Æ��
�Kÿ(Æ	�+*:Æ	�'�JÇ%�%�)�JÈ�Ë��ÉÆ��(Ì�e¦ÿ(e��¡ÿ5��Ë����B�KÆ����KJHß~�)���Kÿ(e��>H_ÿ(Ç%�����)e��KÇML?Æ	�DÆ	���¡ÇEÈ��¡Ç��MÆ	�� �/�Kÿ(Ç
��e�*:Ê3Ç¦Æ	�)�����JÈÉÈ¡Ç�� 7 �����(Æ��:ÌE*(Æ��NF ± J½�OLf� ¶ Æ����¡ÇB�.�)�1�&�(Ç�Í�þy�E�¢ÿ(Ç%�N20H_ÿ(Ç%�¡ÿ(ÇAÈ�e1����e��¡Ç,L�Æ��
e�Ê3ÈÉÇ¬e����{Æ	���Kÿ(Ç[�)e�*(ÊiÇ�ßA�Kÿ(Ç[�se�ÊiË(ÇF����F ± Jy�%Lf� ¶ Æ	�lÇ98Pe " Æ	�(Ç��HÍ�éK�nÆ��`Æ��}=AÇEÈ)�(ß-H�Ç�2A���GHå�¡ÿ(e��
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��e�Æ	�D��� "�" �&��e 7�7 ÊiÆ��Be��KÆ	�&���lÊiÆ�2ÝÇ[�(Æ3ÈÉÇ��B� �JÈ��AJK*(e��ÉÇ��1�¬e��¢ÿ:Ç3�%�Jÿ(ÇEÈ¡Ç��-�AÇ 7 È)���)���%�JÊ��lÇB8�ÿ(Æ�*:Æ	�
�AÊ	�&�¡Ç9JK� ��JKH}�JÈ)����J¦�Be��¡Ç5*!ÇAÿ(e���Æ��JË:È ± H-º m&Pf¶ Í:é¦��e����(Æ��KÆ	�&�Hß(� " e�Ê3ÊL�:Æzª ÇAÈ¡Ç%���AÇ%�{Æ	�C�¡ÿ(ÇE*:Æ	�
�JÈ)�:ÇAÈ¡Æ	�(Ì�Ë��ÉÇ��ª� �MÇ����%���(ÇD����e��¡Ç��M�Be��Lÿ(e��JÇ�e5�KÈ¡Ç " Ç%�����JË-�&Æ��Îë�Ë:Ç����EÇ4�&���Kÿ:Ç4�¡Æ	=AÇ4���
�Kÿ(Ç¦ÈÉÇ��¡Ë:Ê	�KÆ	�(Ì1ÄLº�º"ÍW·+�GHlÇB�JÇEÈAß��¡ÿ(Ç 7 È��&*(Ê3Ç " ���(�(ÇB�KÇEÈ " Æ��(Æ	�(Ì4�Kÿ(Ç<� 7 �KÆ " e�ÊnÇ��-���!�(Æ��(ÌÆ��[2A���GH>�0� �D*!Ç�:+â¸JK��� "�7 ÊiÇ%�KÇ ± Ä}ì m £ ¶ Í6¯IÆ��(e�ÊiÊ	��ß��¡ÿ(ÇM�AÈÉË��AÆ�e�Ê���e��%� ��È�Æ��0�:Ç%�KÇEÈ " Æ��(Æ	�(Ì
" Ç " ��È��;���&���ÉË "�7 �KÆ	�&�D����ÄLº�º+J¦*Pe��¡Ç%�4�KÇ��¢ÿ-�(Æ��öË(Ç%��Æ	�L�����L�¡ÿ(Ç��¡Æ	=AÇ����½�¡ÿ(Ç[�x�(e�Ê�ÄLº�º"ß
*(Ë-�qÈRe��Kÿ:ÇAÈF�¡ÿ(Ç 7 Ç¬e�25�¡Æ	=AÇt�����Kÿ(Ç"Æ	��KÇAÈ " Ç%�(Æ�e��KÇ.ÄLº�º[��Ë��ÉÇ��>Æ��E�Kÿ(ÇM����e��¡ÇM� 7 e��AÇM�%�&��J
���¡È¡Ë��B�KÆ����e�Ê3Ì��JÈ¡Æ��Kÿ " Í�þeÿ(Æ��}�¡Æ�=EÇF�Be��4*!Ç�Ê�eÝÈ¡ÌJÇEÈ#�¡ÿ(e����¡ÿ(Ç+���(e�Ê`ÄLº�ºå*��e3��e��B� �JÈ(���#° ¬
�JÈ " ��È¡Ç ± â ñ @LÄ m�O&¶ Í
ì�Ç0�%�&���EÊ3Ë��(Ç��¡ÿ(e��1Ä,º�º[�e�È¡Ç=Ç�ªrÇ%�%�¡Æ	�JÇte���È¡Ç 7 È¡Ç��ÉÇ���KÆ	�(Ìí�AÇEÈ���eÝÆ��:�JÇEÈ�� Ê�e�È¡Ì�Ç����)e��KÇ
� 7 e��AÇ��EÍæ·+�GH�Ç%�JÇEÈAß6�Kÿ(ÇEÆ3È1�¡Ë-���AÇ%�)���:Ç 7 Ç������E�&�î�Kÿ(Ç����)e��KÇ�� 7 e��AÇÀ*!ÇAÆ	�(Ìí�¡ËÎ���EÆ3Ç���¡Ê	�È¡ÇEÌJË(Ê�eÝÈãe����3�&���Kÿ(Ç<e 7�7 Ê3Æ��Be��KÆ	�&�[����ÿ(ÇEË(È¡Æ	���KÆ	����È¡ÇEÌue�È��(Æ��(Ì_Ì&�!�!��*(Æ	�½�JÈ��(ÇAÈÉÆ��(Ì��AÍ½ì Æ	�Kÿ-�JË-�
�Kÿ(Æ	�Aß$Ä,º�º[�F���D�������(Ç��EÇ����)e�ÈÉÆ3Ê	��* ÇEÿ(e��JÇ<*!Ç%���KÇAÈ[�¡ÿ(e��0���KÈ)eÝÆ3ÌJÿ�)�e��È�H.e�È)��Ç98 7 Ê3Æ	�AÆ	�F���)e��KÇ
� 7 e��AÇ#Ç����%���(Æ	�(Ì&� ± ·eêKH m�m�¶ Í
óÇÆÉÈÊÆ�ì Ò�Ínúoû}ür÷(ýzùlõîíïÍ�ü�ðqõqý�ñ�ûeÍ½�

ñ Ç%�(Ë��B�KÆ������KÇ��¢ÿ-�(Æ��öË(Ç%���¡ÇAÇ%2�� �{È¡Ç��:Ë��AÇM�¡ÿ(ÇM�¡Æ	=AÇM�����Kÿ(Ç<����e��¡Çt�JÇ%�%� ��ÈAßW�¡ÿ(ÇM�öË " *!ÇAÈ����
���)e��KÇ%�eÆ��;�¡ÿ(Ç[� 7 e��AÇ�� 7 e��EÇ>e����~���JÈ}�¡ÿ(Ç[�öË " *!ÇAÈL����e�È)�%�`Æ����Kÿ(Ç[����e��¡Ç}ÌJÈRe 7 ÿHÍ>�?�-�e�JÈ��¡Ë�J
�(e��¡ÇAÊ	��ßWH_ÿ(ÆiÊ3Ç " e���5���#�Kÿ(Ç%�¡Ç " Ç%�¡ÿ����-� 7 ÈÉÇ��¡ÇEÈ���Ç�Ê	�JÌJÆ	�¬e�Ê 7 È�� 7 ÇEÈ��¡Æ3Ç��Eß��&�(Ê��;e;��Ç%HÕ�¬e��
* Ç0e 7�7 Ê3ÆiÇ��dÆ��D�����A�¡ÇB8!�>��� 7 ÇAÈ��e�JÈ " e����EÇ>e��(e�Ê��!�¡Æ���Ë��(ÊiÇ��)�L�¡ÿ(Ç}Ë��ÉÇAÈeÆ	�,H_Æ3ÊiÊ3Æ��:Ì3�)�Çe����EÇ 7 �
e 7�7 È���8:Æ " e��KÇqÈ¡Ç%�¡Ë(Ê�� �EÍ
B � Ö �! ,¡G�f�xÓy���K�~��¥À�-¡G�j��Óy�

éK�DÆ��'���»�¡Ç���Ë��¡ÇB��Ë(Ê$� �ge 7�7 Ê���ÈÉÇ��(Ë��B�KÆ	�&�5�¡È)e��-���e�JÈ " e��¡Æ��&�-�,� �<�Kÿ:Ç3���!���KÇ "æ" �!�(ÇAÊW* ÇB�e�JÈ¡Ç
�Kÿ(ÇD����e��¡Ç1� 7 e��EÇfÆ��&ÌJÇ%�(ÇAÈRe��KÇ%�HÍ�Ä�Ç��¡Æ	�(Ç��¦ÈÉÇ��(Ë��EÆ��(Ì0�¡ÿ(ÇD�¡Æ	=AÇD���>�Kÿ:ÇD����e��KÇD� 7 e��AÇle����
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����e��¡ÇqÌJÈ)e 7 ÿHßA�Kÿ(Æ	�,�¦� 7 Ç[��� 7 È¡Ç9J 7 È����EÇ��)�ÉÆ��(Ì�eÝÊ��)�t�¡ÿ��JÈ��KÇ%���L�Kÿ(ÇF�¡Æ�=EÇ[���$�¡ÿ(Ç[���)e��KÇ+�JÇ��B� �JÈEÍ
ñ Ç��:Ë��%�¡Æ��&�C�KÈ)e������e�JÈ " e��KÆ�������e�È¡Ç1�Kÿ:ÇAÈ¡ÇB�e�JÈ¡Ç�Ë��ÉË(e�Ê3Ê���e 7�7 Ê3Æ3Ç%�
*!Ç%�e��È¡Ç�Ë��¡Æ	�(Ì " Ç%�¡ÿ��!���
�¡ÿ(e���eÝÈ¡Ç{ÿ:Æ3ÌJÿ(Ê��©�¡Ç%���¡Æ��KÆ	��Ç�� �E�Kÿ(Ç�ÊiÇ��(Ì��Kÿ����,�Kÿ(Ç4����e��¡Ç��JÇ%�%�)�JÈAß��ÉË��¢ÿwe��<ÄLº�º+JK*(e��¡Ç%�
e 7�7 È)�qe��¢ÿ(Ç��EÍþeÿ:È¡ÇAÇ#Æ "�7 �JÈ��)e���L�¦� 7 Ç%�+��� " ���(ÇEÊW�KÈRe������e�JÈ " e��KÆ	�&���,eÝÈ¡Ç�u

ò H!�!���KÇ " �KÈRe������e��È " e��KÆ	�&���AÍÕé¦�å��� " Ç0�¬e��ÉÇ���Æ	�fÆ	� 7 �&���¡Æ	*(Ê3Ç��)��Ë-�¡Ç0�e�JÈ " e�ÊiÆ�� " J
� 7 Ç��AÆ��x�C���!���¡Ç " �KÈRe������e��È " e��KÆ	�&�����)��ÈÉÇ��(Ë��EÇC�¡ÿ(Ç " �!�(ÇAÊ.� �òeî�ÉÆ "�7 Ê3ÇEÈ0�&�(ÇÝÍ
¯WÆ3ÌE:Í O �Éÿ��GH>�t�)� " Ç/�KÈRe������e��È " e��KÆ	�&���[��È)� " ± ê�Ë(È P&m�¶ �¡ÿ(e��.�¬e��ð* Ç�e 7�7 Ê3Æ3Ç%���)�
âIÇ%�¡È¡Æ'�(ÇB� �Eß�Æ	���AÊiË��(Æ��:Ìª�¨e&�3��Ë��¡Æ	�&�í���?�¡ÇEÈ¡Æ3Ç%� 7 Ê�e��AÇ��Eß+�j*~�.��Ë��ÉÆ��&�ª���+�ÉÇAÈÉÆ3Ç��M�¡È)e��!J
�¡Æ	�¡Æ��&�-�Aß>�e�G�3��Ë��ÉÆ��&�À��� 7 e�ÈRe�Ê3ÊiÇAÊ 7 Ê�e��AÇ��Eß?�j�~�6��Ë��¡Æ	�&����� 7 eÝÈ)e�ÊiÊ3ÇAÊ��¡È)e����ÉÆ	�¡Æ��&���Eß>�xÇ��ÇAÊ3Æ " Æ	�(e��¡Æ��&�����'�¡ÇEÊ	�ÿJ�Ê	��� 7�7 Ê�e��EÇ���e����î�»�N�qÇAÊiÆ " Æ��(e��¡Æ��&�����L�ÉÇAÊ	�ÿJ*Ê��!� 7 �KÈRe����¡Æ��KÆ	�&���AÍ
ì ÿ(Æ3ÊiÇ��Kÿ(Ç%�¡ÇD�KÈRe������e�JÈ " e��KÆ	�&��� 7 È¡Ç%�¡ÇEÈ��JÇ5����È¡È¡Ç%�%�)�(Ç���� 7 È�� 7 ÇAÈ��¡Æ3Ç%�Aß¸�Kÿ:Ç%�ª���0�-���
7 È¡Ç%�¡ÇAÈ��JÇ 7 ÇEÈ��e�JÈ " e��-�AÇ0e��(eÝÊ	�!�¡Æ	�eÈ¡Ç��ÉË(Ê	�)�AÍ

ò ñ Ç%�(Ë����(e��A�,�FeÝÈ¡Æ�e�*(Ê3Ç_È¡Ç " �G�se�Ê8ÍWþeÿ(Ç[���KÈÉË��%�¡Ë(È¡Ç[��� " �!�(ÇEÊ��(���»�KÇ%� 7 ÈÉÇ��¡ÇEÈ���Ç��'�-8�Ç��È¡ÇAÊ�e��KÆ	�&���Éÿ(Æ 7 ��*!Ç%�¦H�ÇAÇ%�À�EÇAÈ��)e�Æ��¹ÇAÊiÇ " Ç��� �oÆ	�©�¡ÿ(Ç/���)e��KÇ<�JÇ%�%�)�JÈAÍ�H�Ë��¢ÿ£È¡ÇAÊ�e��KÆ	�&��J
�¡ÿ(Æ 7 ��e�È¡Ç����»�KÇ%�ª2!�-�fH>�we��M�(Ç��ÉÆ3Ì&���¡Æ " ÇdÇÝÍ Ì(Í0�¡ÿ(ÇD�öË " *!ÇAÈM���>�EË����)� " ÇAÈ)�&Æ	��e
�AÊ����¡Ç��©�öË(ÇEË(ÇAÆ	�(ÌD�(Ç%�¦H}�JÈ�2�È¡Ç " e�Æ	���F�%�&������e����Í3é¦�©e����:Æ	�KÆ	�&���¡ÿ(ÇAÈÉÇ"Æ��>e�H�ÇAÊiÊÇ�(Ç9J
�JÇAÊ	� 7 Ç��©�Kÿ(Ç%�JÈ��0���}���KÈÉË��%�¡Ë(È)e�Ê.Æ	��FeÝÈ¡Æ�e��A�)�F� �le�Ë�� � " e��KÆ	�¬e�ÊiÊ	�D�:ÇAÈ¡Æ��JÇ<�Kÿ:Ç��¡Ç�È¡ÇEÊ�e�J
�KÆ������¡ÿ(Æ 7 ���e�JÈ(âIÇB�KÈ¡Æ~�(ÇB� " �!�(ÇAÊ	� ± ÄæÕ m Å ¶ ÍWþeÿ(Ç��ÉÇ�Æ���se�ÈÉÆ�e��� �#�Be��;*!ÇDÇB8 7 Ê���Æ	�KÇ%���)�
�)e���ÇEÊ	�?È¡Ç��:Ë��AÇ,�¡ÿ(ÇL�ÉÆ�=AÇ}���x�Kÿ:ÇL���)e��KÇ(�JÇ��B� �JÈÇ*A�t�(Æ����¬e�È��(Æ��:ÌF�¡Ë 7 ÇEÈ�ë�Ë���Ë��.ÇAÊiÇ " Ç��� �EÍ

ò ñ Ç " �(e��A�.�se�È¡Æ�e�*(Ê3Ç¦ÇEÊ3Æ " Æ��Pe��KÆ	�&�HÍ�þeÿ(Ç;��Ë-�¡Ë(È¡Ç;* ÇEÿ(e���Æ��JË(È.����e5���!���¡Ç " Ë-�¡Ë(e�ÊiÊ	�
�(Ç 7 Ç����-�.�&�te�ÊiÊWÇEÊ3Ç " Ç���)�����#�Kÿ(Ç/�AË:È¡È¡Ç%��.����e��¡ÇM�JÇ%�%� ��ÈAÍ@H�� " Ç%�¡Æ " Ç��EßHÿ��GHlÇB�JÇEÈAß
�Kÿ(ÇfÇB�&�JÊiË-�KÆ	�&���(Ç 7 Ç%�����<�&�(Ê����&��e��¡Ë�*-�¡Ç%�/���'�Kÿ(ÇfÇEÊ3Ç " Ç���)�"Æ��À�¡ÿ(Ç4����e��¡Ç��JÇ%�BJ
� �JÈEÍ&þeÿ(Æ��qÆ	�qÇ�� 7 Ç��EÆ�e�ÊiÊ	�E�Kÿ(Ç<�Be��¡Ç/�e�JÈ " ���:Ë(Ê�e�ÈF���!���¡Ç " �3�¡ÿ(e��6�������¡Æ	���6��� " e��A�
��� "�7 ���(Ç��� ��Ç¬e��¢ÿ;����H_ÿ(Æ	�¢ÿ{ÿ(e���Æ�� �#�GH>��Æ���KÇEÈ)�(eÝÊx����e��KÇ�ÍÊHA��e��¡Ç?��Ç��%�)�JÈlÇEÊ3Ç " Ç%�A�)�
�JË-� �ÉÆ��(Ç;���'�Kÿ:Ç��¡Ë-*��¡ÇB� " e��©�����A�)e�Æ��À�(Æzª ÇAÈÉÇ���t�se�ÊiË(Ç��Eß¸*(Ë-�ze�Ê3Ê��se�Ê3Ë:Ç��<ÇB�JÇ%�A�¡Ë�J
e�Ê3Ê���Ê3ÇBe��0� �D�Kÿ:Ç��Re " Ç/��Ë��KË(ÈÉÇ�*!ÇAÿPeG��Æ	�JË(ÈAÍïH�Ë-�¢ÿð�se�Ê3Ë:Ç��2e�È¡Çge��Pe�Ê��JÌ��JË��F�)�5�¡ÿ(Çó ���&�ED ��JK�¬e�ÈÉÇ�ô3�FeÝÊ3Ë(Ç%�§Æ	��Õ0e�È��(e�Ë(Ì�ÿ " e 7 ��e�����e�È¡Ç?2A���GH>�e��DÙKÕBr&Ø!Ô�Ø�ÓR6sÔ�Ù�ÚxÔqAÞ3Õ¢Ò
±¿õ e�Ê m&P�¶ Í



£ ¬ ÆÇh~X�\¸V¦YNa�Q!RÈÆ(dG_`V¦YNÉ.\�dGaNX�a¦Ê�Ë©YfVjh`d!ÌAl+ÍpdGa>Î�X�a�Ï-YFË�X�a)Ð!d�Ñ1ÆÇh~X�b�_�l

��e� �j*x�

�j�G� �j�~�

�xÇ�� �e� �

¯WÆiÌJË(È¡Ç[:Í O uÊH�Æ�8DâIÇ%�¡È¡Æ½�(ÇB��ÈÉÇ��(Ë-�%�KÆ	�&�1�KÈ)e������e�JÈ " e��KÆ������AÍ
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ñ Ç " �(e��A�+�se�È¡Æ�e�*(Ê3Ç%�F���������>e
ªrÇ%�%�[�¡ÿ(ÇM*!ÇAÿ(e���Æ��JË:ÈF�����¡ÿ(ÇM���!���KÇ " �JÈ{e
ªrÇ%�%�[�¡ÿ(ÇÈ¡Ç��ÉË(Ê	�)�+��� 7 ÇEÈ��e�JÈ " e����AÇ2e��(eÝÊ	�!�¡Æ	�Aß~*(Ë-�?�Kÿ(ÇB�1�����%�&��KÈÉÆ�*(Ë-�¡Ç?Ë-���(Ç��EÇ����)e�È�������e��¡Ç��
� �4�Kÿ:Ç<����e��KÇM� 7 e��AÇ�e����©e�È)�%�[� �4�¡ÿ(ÇM���)e��KÇ&Ì�È)e 7 ÿrÍqþ���ÇAÊiÆ " Æ��(e��KÇ��Kÿ(Ç%�¡ÇM�se�ÊiË(Ç��Eß
�)� " Ç���ÇAÈÉÆ	�x�Be��KÆ	�&���)����Ê����¡Ë 7�7 ��È���e5� 7 Ç%�AÆ�eÝÊ ó ���&�ED ��JK�¬e�ÈÉÇ�ô1�se�Ê3Ë(Ç<H_ÿ(Æ	�¢ÿÀ�Be��À*!Ç
e��)�ÉÆ3Ì&�(Ç%�ð�)�E����e��¡Ç;�JÇ%�%�)�JÈ?ÇEÊ3Ç " Ç%�A�)�AÍ4éK�,e��e��)�KÇ ";7 �?Æ	� " e��:Ç/�)�MË��ÉÇ�e ó ���&���J
�¬e�ÈÉÇ�ô/�FeÝÊ3Ë(ÇÝß(e&È¡Ë��1�KÆ " Ç}ÇEÈ¡È��JÈ_Æ��L�KÈÉÆ3ÌJÌ�ÇAÈ¡Ç%�HÍ

�F���G¡f�j�� Çö/� Ö �!��B �A¡G�y� Ö �

4[�(Ç.�����Kÿ:Ç " e�Æ��5�¬e�Ë-�¡Ç��F���¸�Kÿ:Çt���)e��KÇ.� 7 e��AÇ"Ç98 7 Ê��&�ÉÆ��&� 7 È)�&*:Ê3Ç " Æ	�?�¡ÿ(Ç.��e��%�F�¡ÿ(e���e�Ê3Ê
7 �&���¡Æ�*:Ê3Ç"Æ	�A�¡ÇAÈÉÊ3Ç¬e���Æ��:Ì&�[���(�������AË(ÈÉÈ¡Ç%�A�¡Ê	�=Ç%�(e�*(ÊiÇ��0�KÈRe����ÉÆ	�KÆ	�&����e�È¡Ç&ÈÉÇ 7 ÈÉÇ��¡Ç%��KÇ��£Æ����¡ÿ(Ç
����e��¡Ç�Ì�È)e 7 ÿrÍÇâye�È��¡Æ�e�Ê�JÈ��(ÇAÈ " Ç%�¡ÿ����-�ye��)�KÇ ";7 �y�)��eÝÊ3Ê3ÇB��Æ�e��¡ÇÇ�Kÿ(Æ	� 7 È)�&*:Ê3Ç " *A�oÈÉÇAÌueÝÈ)�(Æ	�(Ì
�%�&���EË(È¡ÈÉÇ���eÇB8�Ç%�AË-�¡Æ��&���.e�� 7 e�È��¡Æ�e�Êx�JÈ��(ÇAÈ��}H_ÿ(ÇEÈ¡Ç+���&���EË(È¡ÈÉÇ���qÚ|Ø!Û�Õ�Ö�Õ5Ø!Û�Õ5Ø�Ó-�¡È)e��-�¡Æ	�¡Æ��&�-�
�Éÿ��JË(Ê	��*!ÇoÊ3Ç%�»�DË��-�JÈ)�(ÇEÈ¡Ç%�HÍ'Ä}�>Ú|Ø!Û�Õ�Ö�Õ5Ø!Û�Õ5Ø�ÓWH�Ç " ÇBe��5�¡ÿ(e��>�Kÿ:Ç.�JÈ��(ÇAÈ?���Ç���%�AË(ÈÉÈ¡Ç��-�AÇ
�����¡ÿ(Ç��KÈ)e����¡Æ��KÆ������`Æ��lÆ3È¡ÈÉÇAÊiÇ%�se���eÆ��D�¡ÇAÈ " �'���½�Kÿ:ÇAÆ3È'�G��ÇAÈ)eÝÊ3ÊHÇ�ªrÇ%�%�?�&�D�Kÿ(Ç�����e��¡Ç��JÇ��B� �JÈEÍþeÿ:Ç " �&����HlÇEÊ3Ê>2A���GH>� 7 e�È��KÆ�e�Ê'�JÈ)�:ÇAÈ " ÇB�Kÿ��!����e�È¡Ç1�Kÿ����¡Ç5*(e��¡Ç%�:�&� Ò5Óc|-qGqBosÙ�Ø	ÒBÕ5Ó�Ò
± õ e�Ê m ° ¶ e��-�fÖ�Õ5ÙKÒ5Ú3Ò5Ó�Õ5Ø�ÓjÒBÕ5Ó|Ò ±Û² ��� m £ ¶ Í
� �ge���Æ��(ÇBe�Ê,e 7�7 Ê3Æ��Be��KÆ	�&�����?�Kÿ:ÇD���KË-*�*`��È)�C�¡Ç%� " Ç%�¡ÿ����rß õ eÝÊ " e�È¡Æ ±¿õ eÝÊ m ° ¶ �AÆ��KÇ��<�¡ÿ(ÇÇ98_e ";7 Ê3Ç#����§�Æ	���(Ç 7 Ç%���(Ç��� 7 È)�!�AÇ%�)�ÉÇ��AßÝÇ¬e��¢ÿ.���!H_ÿ(Æ��¢ÿ#ÇB8�Ç��EË-�KÇ%�#¹[���¡Ç 7 �y* ÇB�e�JÈ¡Çjÿ(eÝÊ	�KÆ	�(Ì(ÍH�Æ����EÇ(�¡ÿ(Ç 7 È)�!�AÇ����¡Ç%�¸���?�����IÆ���KÇEÈ)e��B��ßf�Kÿ(Ç#�x�(e�ÊöÈÉÇ��¡Ë:Ê	�y�����¡ÿ(Ç�Ç98�Ç��AË��KÆ����<Æ���Æ	���(Ç 7 Ç��-�(Ç���
�����Kÿ(ÇE�JÈ)�(ÇEÈdÆ	�
H_ÿ(Æ	�¢ÿU�Kÿ:Ç����!���KÇ " Æ���ÇB8�Ç��EË-�KÇ%�HÍ÷H�Æ " Ë(Ê�e��KÆ	�(Ì��Kÿ(ÇE���!���¡Ç " Æ��U���(Ê	�
���(Ç<�JÈ)�:ÇAÈ[��e�2�Ç�� Î Ë�����§$¹Mf °<���KÇ 7 �oÆ������KÇ¬e������(�¡ÿ(Ç1�c¹hfá°f� W ���KÇ 7 ���Kÿ(e��qÈ¡Ç%�¡Ë(Ê��[��È)� "
�%�&���ÉÆ��(ÇEÈ¡Æ��:Ì�e�Ê3Ê 7 �&�)�ÉÆ�*(ÊiÇ~Æ	��KÇAÈÉÊ3ÇBeG��Æ	�(Ì&�AÍ�é¦�U�¡ÿ(Æ���Hªe��C�Kÿ(Ç��ÉÆ�=EÇ����[�¡ÿ(Ç�����e��¡ÇMÌJÈRe 7 ÿ
�Be���*!ÇdÈÉÇ��(Ë-�AÇ��rßÇH_ÿ(Æ3ÊiÇ 7 È¡Ç%�¡ÇAÈ���Æ��(Ì��¡ÿ(Ç�e�*(Æ3ÊiÆ	�¦���)�E�%�JÈ¡ÈÉÇ��B�KÊ	�te�����H�ÇAÈ " e���te��(eÝÊ	�!�¡Æ	�
�öË(Ç%���¡Æ��&���EÍ4F���%�JË(È��¡Ç1�Kÿ(Ç5�¡Æ��KË(e��¡Æ��&��Æ	� " �JÈÉÇD��� "�7 Ê3Æ	�¬e��¡Ç���Æ���ÌJÇ%�(ÇAÈRe�ÊÐß}�¡Æ��-�AÇ 7 È)�!�AÇ%�)�¡Ç%�����¹Æ��!J
�¡ÇAÈRe��%�AÍ é¦�U�Kÿ(Æ	���Be��¡ÇÝß+�ÉÇ%�JÇEÈ)e�Ê 7 È)�&*:Ê3Ç " �{ÈÉÇAÊ�e��KÆ	�(Ì��)�À�Kÿ:Ç 7 È¡Ç%�¡ÇEÈ��se��KÆ	�&�:������ÇAÈÉÆ	�x�Be�J
�¡Æ��&� 7 È)� 7 ÇAÈ��KÆ3Ç%�>e�ÈÉÆ��¡Ç5�e��Í �zÍ ± õ e�Ê m&P ß¯ø µ Í O�¶ ��ßãe����=È¡Ç%���¡È¡Æ��B�KÆ	�&��� " Ë-���6*!Ç 7 Ê�e��EÇ��0�&�0�¡ÿ(Ç
" Ç%�¡ÿ��!�HÍ ñ Ç%�¡ÇBe�È)�¢ÿ(ÇEÈ)�qÿ(e���Ç.�Kÿ:ÇAÈ¡ÇB�e�JÈ¡Ç�e��)�¡Ç "�7 �KÇ%�E�)�{È¡ÇEÊ�e�81�¡ÿ(Çt�%�&�����KÈ)eÝÆ��� �?�&���%� " J
" Ë-�KÆ	�(Ì��Kÿ:ÇM�JÈ)�:ÇAÈ[����e��)� " Æ���e��%�¡Æ��&���?H_Æ	�¡ÿ��JË-� " e�2öÆ��:Ì;�Kÿ:Çt�Kÿ(Ç%�JÈ��E� �!�4��� ";7 ÊiÆ��Be��KÇ%�
±³² â m :ßÛÕ6â õ mµ�¶ Í



£ « ÆÇh~X�\¸V¦YNa�Q!RÈÆ(dG_`V¦YNÉ.\�dGaNX�a¦Ê�Ë©YfVjh`d!ÌAl+ÍpdGa>Î�X�a�Ï-YFË�X�a)Ð!d�Ñ1ÆÇh~X�b�_�l

ì ÿ(Æ3ÊiÇ[�Kÿ(ÇEÈ¡Ç2e�ÈÉÇ 7 e�È��¡Æ�e�Ê`�JÈ)�(ÇEÈ " ÇB�Kÿ��!���'�KÿPe��>�¬e�� 7 ÈÉÇ��¡ÇEÈ���Ç<Ê���ÌJÆ��Be�Ê 7 È)� 7 ÇAÈ��KÆ3Ç%�.�j�¡Ë-�¢ÿ
e��L*��JË����:Ç����(Ç%�)�Eß�Ê3Æ	��Ç��(Ç%�)�}�JÈ}�¡ÿ(Ç�Ç98:Æ	���¡Ç����EÇ��(Ç¬e��:Ê��!�N2-��ß��¡ÿ(Ç�Ç�ªrÇ%�%�'���$�¡ÿ(Ç " Ç%�¡ÿ��!���,�&�
�Kÿ(Ç 7 È¡Ç%�¡ÇEÈ��se��KÆ	�&����� 7 ÇEÈ��e�JÈ " e��-�AÇ " ÇBe��¡Ë(ÈÉÇ���ÿ(e��F�-���F*!ÇAÇ%�0���¡Ë��(Æ3Ç%�HÍ>é¦��KË(Æ��KÆ	��ÇAÊ��Jß~�Kÿ(Ç
e 7�7 ÊiÆ��Be��KÆ	�&�<���W�¡ÿ(Ç��ÉÇ " Ç%�¡ÿ����-�#�)� 7 ÇAÈ��e�JÈ " e����EÇ�e��(e�Ê	�!�ÉÆ��.Æ��jÊiÆ " Æ	�KÇ%�<�¡Æ	���AÇ>�Kÿ(Ç " Ç%�Kÿ-���
�(Ç����KÈ��f�!�(�Kÿ(Ç?���¡È¡Ë��B�KË(ÈÉÇF�����Kÿ(ÇDË����:ÇAÈ¡Ê���Æ��(ÌMêce�È�2��G�/�¢ÿ(e�Æ	�;*��È¡Ç " �G��Æ��(Ì2e�È����#��È)� " �Kÿ(Ç
���)e��KÇoÌJÈRe 7 ÿHÍ
óÇÆÉÈÊÆXù ���.øx�#���ÉÍy���jõ}úûúºý��ö÷(ø�ý��qû�÷]Í�ú �kÐNÐ}ø�ù}�.ü�ðeÍ½�

õ e�È¡Æ	�JË��2e�Ë-�¡ÿ��JÈ��#ÿPeG��Ç 7 È�� 7 �&�¡Ç%��H.e����.���,�)e��N2öÊ3Æ	�(ÌD�Kÿ(Ç�ÿ(Æ3Ì�ÿ " Ç " �JÈ��¢e������KÆ " Ç"ÈÉÇBJ
�öË(Æ3ÈÉÇ " Ç��� �6����ÇB8�ÿ(e�Ë-���KÆ��JÇ;����e��KÇ<� 7 e��AÇ�ÇB8 7 Ê	�JÈ)e��¡Æ��&�0*�>Ë��ÉÆ��(Ì1�Éÿ(e�È¡Ç%��J " Ç " �JÈ�� " Ë(Ê�J
�KÆ 7 È)�!�AÇ%�)�)��È)�?�JÈ>*A�1�:Æ����¡È¡Æ	*(Ë-�KÆ	�(ÌM�Kÿ:Ç " Ç " �JÈ��{È¡Ç%��Ë:Æ3È¡Ç " Ç%�� �?�f��ÇAÈ+�¡Ç%��ÇAÈRe�Ê��%� "�7 Ë-�KÇEÈ)�Æ��le<�(Ç%�¦H}�JÈ�2!Í
� ÊiÊ " e�Æ3ÇEÈDÕ5Ó.Ô�Þ�s ± � · m&µf¶ 7 È¡Ç%�¡Ç%�A�.e 7 e�È)eÝÊ3Ê3ÇEÊ-�Éÿ(e�È¡Ç%� " Ç " �JÈ��ze�Ê3Ì��JÈ¡Æ��Kÿ " �e�JÈ��Kÿ(Ç�e��Pe�Ê	�J
�¡Æ	�L��� ² Ç��(ÇEÈ)e�ÊiÆ��ÉÇ���H!�)���¢ÿPe����¡Æ��[ânÇ%�¡È¡ÆE:DÇ%�)�6� ² H-â>:+� �5Í.þeÿ(Ç[�Éÿ(e�ÈÉÇ�� " Ç " �JÈ���e 7�7 È)�ue��¢ÿ
" ÇBe����?�Kÿ(e��?�Kÿ:ÇAÈ¡Ç#Æ��?���;�(ÇAÇ%��� � 7 e�È��¡Æ	�¡Æ��&�D�Kÿ:Çt���)e��KÇ3� 7 e��AÇÇe�� " Ë-���+* Ç.���&�(Ç#Æ��5�Kÿ(Ç
�¬e��ÉÇD���>�(Æ	���KÈÉÆ�*(Ë��KÇ�� " Ç " �JÈ��JÍ�þeÿ(Æ	�Çe�Ê	�)��*(ÈÉÆ��(Ì��.�Kÿ:Çe��-�se����eÝÌJÇ4���>�ÉÆ "�7 Ê3Æ��»��Æ	�(Ì1�Kÿ(ÇÊ��ue��ª*(e�Ê�e����AÆ	�(Ì 7 È)��*(Ê3Ç " Íð·+�GH�Ç%�JÇEÈAß`Æ��<����Ç��¦Æ���¡È)�!�(Ë��AÇD���!���¢ÿ(È)���(Æ��Re��KÆ	�&� 7 È)�&*:Ê3Ç " �
* ÇB�¦HlÇEÇ��5�Kÿ(Ç 7 È����EÇ����)�JÈ��AÍ§þeÿ(ÇAÆiÈL�KÇ��¢ÿ-�(Æ��öË(ÇoÆ��}�KÇ����KÇ%�E�&��e�@,�&���ÇB8�H-â#âå°£ ¬&¬ �¡ÿPe�È¡Ç%�
" Ç " ��È�� " Ë:Ê	�KÆ 7 È)�!�AÇ%�)���JÈ[H_Æ	�¡ÿ O ² Ä ��� " e�Æ�� " Ç " �JÈ���Ídþeÿ:Ç�e�Ë��Kÿ��JÈ��.��*��¡ÇEÈ��JÇdÌ&�!���
� 7 ÇAÇ%�(Ë 7 �1�e�JÈe�ÈRe��(ÌJÇ����.�öË " * ÇEÈ)�D��� 7 È����EÇ��)���JÈ)��Ç ";7 Ê	�G�JÇ��Ýe����ê�Kÿ(Ç����!���KÇ " �¬e��ÿ(e����:Ê3Ç O ¬&¬&¬�¬&¬�¬ ����e��KÇ��>H_Æ	�¡ÿ « ² Äê��� " Ç " �JÈ���Í
@ªe��¡ÇEÊ3ÊiÆWÕ5ÓjÔ�Þ�s ± @'@Åê m Å ¶ ��ªrÇEÈ#�¦H}�.H.e��!�}� � 7 e�ÈRe�Ê3ÊiÇAÊ3Æ	�¡Ç(�Kÿ(Ç?���)e��KÇ?� 7 e��AÇ�Ì�Ç��(ÇEÈ)e��¡Æ��&�/�e�JÈ
" e��)�¡Æ��JÇEÊ	� 7 eÝÈ)e�ÊiÊ3ÇAÊ " e��¢ÿ(Æ��(Ç%�AÍ(é¦�E�¡ÿ(Ç6�(e���efJ 7 e�ÈRe�Ê3ÊiÇAÊ " ÇB�Kÿ��!�Hß(e " eÝÈ)2öÆ��(Ì/���Le ² H-â>:
H_Æ	�¡ÿ�S>�¡È)e����ÉÆ	�¡Æ��&����Æ��>e����¡ÆiÌ&�(Ç��0�)�,S 7 È����EÇ����)�JÈ��AÍ�Ý�e��¢ÿ 7 È����EÇ��)���JÈoÿ(e����:Ê3Ç��[�¡ÿ(ÇM��ÈÉÆ��(Ì
�������(Ç'�KÈ)e����¡Æ��KÆ��������(Ê	�ze�����Æ��jÈ¡Ç%� 7 �&���¡Æ	*(Ê3Ç'�e�JÈ��:Ç%�KÇEÈ " Æ��(Æ	�(Ì��Kÿ(Ç_ÈÉÇ��¡Ë:Ê	�KÆ	�(Ì6���)e��KÇÝÍ.þeÿ(Æ��
" ÇB�Kÿ��!�UH.e����¡Ç����¡Ç��î�&��e�@,�&���(Ç%�%�KÆ	�&�kêce��¢ÿ:Æ��(Ç©@ÅêDJ Å e��-�:�¡ÿ��GH�Ç������ "�7 Ë-�)e��KÆ	�&�
�KÆ " Ç%�DÊiÆ��(ÇBe�ÈeÆ���È¡ÇEÊ�e��¡Æ��&�D�)���¡ÿ(Ç.�öË " * ÇEÈ+���Ç���)e��KÇ%�AÍLé¦�5�Kÿ(Ç " Ç%�)�Re�ÌJÇBJ 7 e����¡Æ��:Ì " Ç%�Kÿ-���
�Kÿ(Ç<����e��¡ÇM� 7 e��AÇ&Æ	� 7 e�È��KÆ	�¡Æ��&�:Ç���*!Ç%�¦H�ÇAÇ%� 7 È)�!�AÇ����)�JÈ��6*A��e{ÿ(e��Éÿ0��Ë����%�¡Æ��&��e����©�(Ç%H_Ê��
�(Æ������G�JÇEÈ¡Ç%�����)e��KÇ%�<e�È¡Ç 7 e����¡Ç%���)�6�¡ÿ(ÇAÆiÈ.È¡Ç%� 7 Ç��%�¡Æ	��Ç 7 È����EÇ����)�JÈ��AÍ.þeÿ(Æ	� " ÇB�Kÿ��!�ge��¢ÿ(Æ3ÇB�JÇ%�Ì&�!���1� 7 ÇAÇ%�(Ë 7 �+�&�D�Kÿ(Ç.@Åê1J Å ßx*(Ë-�>H.e��'�e�JË����1� �/*!Ç6�¡Ë�* Î Ç%�%�?� �¦Ê��qe���Æ " *(eÝÊ�e����EÇ�Í



QAR	S&RUTWVKX�VZY[T�\$XA]%YM^[Y _`YNa X-Vcbedf_�g`Y%]�h�_�bji-k!Y l £&
@lÆ�e�È)�-� Õ5Ó&Ô�Þ�s ± @ ² : m&P�¶ 7 ÈÉÇ��ÉÇ����e���eÝÊ3Ì&�JÈÉÆ	�¡ÿ " �e�JÈ����)e��KÇE� 7 e��AÇ�Ç98 7 Ê��JÈRe��KÆ	�&�
����e
�:Ç%�¦H}�JÈ)2
����H,��È)2A���)e��KÆ	�&���AÍºþeÿ(ÇAÆiÈ�e 7�7 È)�ue��¢ÿ	Æ����-����ÊiÆ " Æ	�KÇ%�ª� � ² H-â>:+�4*:Ë-��ÿ(e���eÌ�Ç��(ÇEÈ)e�Ê�Æ	�A�¡ÇAÈ���e��AÇ'�e�JÈ��(Ç%�)�EÈ¡Æ�*:Æ��(Ì6���)e��KÇ'�¡È)e����ÉÆ	�¡Æ��&�M���!���KÇ " �EÍjþeÿ(ÇAÆiÈ " ÇB�Kÿ��!� 7 e�È��¡Æ	�¡Æ��&���
�¡ÿ(Ç©���)e��KÇ0� 7 e��AÇ=Æ	�ÝeÀHªe��ê�ÉÆ " Æ3Ê�e�È��)� ± @'@Åê m Å ¶ *(Ë-���Kÿ(ÇB� ÌJÆ	��Ç0���ª�(ÇB��e�ÆiÊ��4���6�¡ÿ(Ç
��� �JÈRe�ÌJÇF�¡Ç��¢ÿ��:Æ��öË(Ç��'�¡ÿ(Ç%�{Ë��¡ÇÝÍ§þeÿ:ÇqÆ "�7 �JÈ���e��-�AÇ?���ye<ÿ(e��Éÿ(Æ��(ÌM��Ë-���%�¡Æ��&��H_ÿ:Æ��¢ÿ�Ç%��Ç��(Ê��
�:Æ����¡È¡Æ	*(Ë-�KÇ%���Kÿ(Ç/���)e��KÇ%��e��AÈ)���)�6�Kÿ(Ç 7 È����EÇ��)���JÈ)�#Æ��oÇ ";7 ÿPe��¡Æ	�¡Ç��rßy*:Ë-�.�¡ÿ(Ç " ÇB�Kÿ��!�te�Ê����
e��)�KÇ ";7 � �½� ��ÈÉÇ��(Ë-�AÇ,�¡ÿ(Ç}�öË " * ÇEÈÇ���x����e��¡Ç����¡Ç���Ç* ÇB�¦HlÇEÇ�� 7 È����EÇ��)���JÈ)�EÍ�éK��H.e��y�KÇ����KÇ%�M�&�
e[�:Ç%�¦H}�JÈ)2M���EH�â � ñ @ªH}�JÈ)2A����e��¡Æ��&���WÆ���KÇEÈ)�������(Ç��B�KÇ%�;*�Çe���Ý��¡ÿ(ÇAÈ��(Ç%�#�:Ç%�¦H}�JÈ)2Çe����<�&�
e��EéZÄÅêüH-âÇJ « " Ë(Ê��KÆ 7 È)�!�AÇ����)�JÈEÍ#é¦�E*����Kÿ5�¬e��¡Ç���e¦Ì&���!��È¡Ç%�(Ë��%�¡Æ��&��Æ�� 7 È����EÇ����¡Æ��:Ì;�KÆ " Ç
H.e��dÈ¡Ç 7 �JÈ��KÇ���e�Ê	�¡ÿ��JË(Ì�ÿCH_Æ��Kÿ�Ê�e�ÈÉÌJÇAÈ/�öË " *!ÇAÈ��;��� 7 È)�!�AÇ%�)�)��È)�Aß'�:Æ " Æ��(Æ	�¡ÿ(Æ	�(Ì�È¡ÇB�KË(È����
�!���EË(È¡ÈÉÇ��HÍjþeÿ(ÇoÊ�e�È¡ÌJÇ%���'����e��¡Ç�� 7 e��AÇ6�¡Ë��%�AÇ%�)����Ë:Ê3Ê	�{ÇB8 7 Ê	�JÈ¡Ç%��ÿPe�� O Å�¬&¬�¬&¬&¬ ����e��¡Ç���P��Kÿ(Æ	�ÈÉÇ��öË(ÆiÈ¡Ç��5�e�JË(Èeÿ���Ë(È)�>��� 7 È)�!�AÇ%�)�ÉÆ��(Ì��&�le; « J¦���!�(Ç[éZÄæêýH-âÇJ « Í
HA�KÇAÈ��©e����0º}ÆiÊ3Ê 7 e�È)e�ÊiÊ3ÇEÊ3Æ��ÉÇ[�Kÿ(ÇEÆ3È?���)e��KÆ	� 7 È��&*(e�*(ÆiÊ3Æ	���KÆ	�����)e��KÇ?Ç��öË " ÇAÈ)e��KÆ���� " Ç%�Kÿ-���ce��
7 e�È��>���½�¡ÿ(Ç6�(Ç%��ÇAÊ�� 7�" Ç%��>���½�Kÿ(Ç¦ê~Ë(Èþ����JÈÉÈ¡Ç��B� �(Ç%�)�>�JÇEÈ¡Æ	�(ÇAÈ ± H-º mµf¶ Íjþeÿ(Ç����)e��KÇoÿ(e��¡ÿ
�)e�*(ÊiÇDÆ	���(Æ����KÈÉÆ�*(Ë-�¡Ç����G�JÇAÈ(���!�(Ç��<e��-�;����e��¡Ç���e�È¡Ç�e����¡Æ3Ì��(Ç��/� �3���!�(Ç��jË��ÉÆ��(Ì�e 7 e�È��¡Æ	�KÆ	�&��JÆ	�(Ì�ÿ(e��¡ÿ5��Ë����B�KÆ����HÍ,Ä(�le�ÌJÌJÈÉÇAÌue��¡Æ��(Ì " Ç����)e�Ì�Ç��F�ÉÇ���+* ÇB�¦HlÇEÇ�� 7 È����EÇ��)���JÈ)�>� ��Æ "�7 È��f��ÇÇ����AÆ3Ç%���%��ß��Kÿ(ÇEÆ3È 7 e�È)e�ÊiÊ3ÇEÊ�eÝÊ3Ì&�JÈÉÆ	�¡ÿ " Æ��.e�*(Ê3Ç?� ��e��¢ÿ:Æ3Ç%��ÇqÌ&�!���4� 7 ÇEÇ��(Ë 7 �>�&��et�(ÇB�¦H,�JÈ�2
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e�Ë-�¡ÿ��JÈ)�6�%�&���AÊiË��(Ç<�KÿPe�� ó �Kÿ:Ç�ÈÉÇ¬e�Ê±e��-�se����e�Ì�Ç����9ÕqÈ��&�(Ç��N2ÝÇAÈZJ¦*(e��ÉÇ�� " Ç%�¡ÿ��!���qÊ3ÆiÇ��qÇB8AJ
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7 È¡Ç%��Ç���+�(Ë 7 ÊiÆ��¬e��KÆ���������ëx�ue��KÆ��:Ì 7 �JÆ	��L� 7 ÇAÈRe��KÆ	�&���AÍ.þeÿ:Æ�� " Ç%�¡ÿ����fÆ	�,e�*(ÊiÇF� � 7 ÇAÈ��e�JÈ "
«  P ² e�Ë-�)��J�H�ÇAÆ	�(ÇAÊlÆ	�KÇEÈ)e��¡Æ��&�-�t�&�we0êce�È�2��G�ª�¢ÿ(e�Æ	�ªH_Æ	�Kÿ O ¬ " Æ3ÊiÊ3Æ	�&�©����e��KÇ��ge��-� O Å�¬
" Æ3ÊiÊ3Æ	�&�<���&��JK=AÇEÈ)�M�KÈRe����ÉÆ	�KÆ	�&� " e��¡È¡Æ�8�Ç%��KÈ¡ÆiÇ��`Æ	�;�¡ÿ(È¡ÇEÇ0e����e<ÿPe�Ê	�½�(e��!�L�&��e O Å�¬ êE·+=
ânÇ���KÆiË " J¦é)é}â(@êH_Æ��Kÿ1 P�O ê�Äê��� " Ç " �JÈ��JÍ,þeÿ:ÇqÈ¡Ç��ÉË(Ê	�¡Æ��(Ì<���JÊ3Ë��KÆ������JÇ%�%� ��È�e��»�KÇEÈL�Kÿ(Æ	�
�¡Æ " Ç~Æ	�;���(Ê	�ìe��%�AË(ÈRe��KÇ5� ��e 7 È¡Ç%�AÆ��ÉÆ��&�U���<° ¬ Üfe ßeÿ��GHlÇB�JÇAÈEß+�ÉÆ����EÇ¢eð�ÉÆ��(Ì�Ê3ÇBJ 7 È¡Ç%�AÆ	�¡Æ����
���JÊ3Ë��KÆ����5��Ç��%�)�JÈ}Æ	��Ë��ÉÇ����)�4�)e���Ç " Ç " ��È��JÍ'é¦�ce����(Æ��KÆ	�&�Hßx�Kÿ(Ç#Ç�ª Ç��B�KÆ��JÇt�¡ÿ(È)�JË:ÌJÿ 7 Ë-�F���
�¡È)e��-�¡Æ	�¡Æ��&� " e��¡È¡Æ�8{ÇAÊiÇ " Ç��� �'�¡Ë(È)���>�JË��'� �/* Ç6�&�:Ê	� « Í Å ê�Ä'���Eß�H_ÿ(Æ��¢ÿ�Æ��L��ÇAÈ���Ê	�GH �e��Í �zÍH�Ç��%�¡Æ��&�E:Í « Í Å �5Í
óÅÆK�ÅÆÐó ËÇÌ � �?ù,��ý�ü Ëe÷ÎÍ½�.úeÌhg��ö÷��W÷ÎÍÏËDù,��û�÷�ýzù�õ
� �+�:Æ��)�EË��)�ÉÇ���Æ	��H�Ç��B�KÆ�����:Í�°JÍÛ:ßx��� " *��JÊiÆ��[�KÇ%�¢ÿ��(Æ	��Ë:Ç��?*(e��¡Ç%���&�5*(Æ	�(e�È��4�(Ç��EÆ��¡Æ	�&�5�(Æ�e�JÌ�È)e " �/�cÄ,º�º[�N�+�Be��0* Ç&Ë-�¡Ç��0�)�fÇ����AÆiÇ���KÊ��>×�Õ5ØrÕ5ÙÉÔ�ÓzÕ>�¡ÿ(ÇM�JÇEÈ��=Ê�e�È¡Ì�Çt���)e��KÇ<� 7 e��EÇ��6���
�EÇAÈ���e�Æ	�À���¡È¡Ë��B�KË(ÈÉÇ������!���KÇ " �EÍfþ��5�(ÇEÈ¡Æ	��Ç 7 ÇAÈ��e�JÈ " e����EÇ;����e��¡Æ����KÆ��%���e�JÈ��Kÿ(Ç%�¡Ç����!���KÇ " �Eß
�%�JÈ¡ÈÉÇ�� 7 �&�-�(Æ��(Ì/��� " *`�JÊiÆ��?�KÇ��¢ÿ-�(Æ��öË(Ç%��eÝÈ¡Ç[�(ÇEÇ��(Ç%�~Æ	�4�JÈ��(ÇAÈL�)�&È¡Ç 7 È¡Ç��ÉÇ���>�Kÿ(Ç����!���KÇ " D³�Ë-���(ÇAÈÉÊ	��Æ��:Ì����&��¡Æ��öË��JË��;�KÆ " Ç�êce�È�2��G�U�¢ÿPe�Æ��Hß�e����:� ��ÒGosÞ 6�Õ¦Æ	���e�JÈ{Æ�� �����¡Ç¬e��-�JK����e��KÇ
�:Æ����¡È¡Æ	*(Ë-�KÆ	�&�HÍ
�.��¥I+y�x¢�¡��f� +y�f�!���!Ó`¡G�-¡f�e��ÓU�~�?¡G�y�©�M�¦B��

� ��� " *��JÊiÆ��0�(e��)eC���KÈÉË��%�¡Ë(È¡Çð�¡Ë(Æ���e�*(ÊiÇ��e�JÈD�Kÿ(Ç¹È¡Ç 7 È¡Ç%�¡Ç%�A�)e��KÆ	�&�È���M�����A�¡Æ��öË��JË-�E�KÆ " Çê;e�È)2��f�6�¢ÿPe�Æ����ZÆ	�W�Kÿ:ÇÊê~Ë(Ê	�¡Æ�Jp�KÇAÈ " Æ	�(e�Ê�ÄlÆ	�(e�È��Fº}Ç��EÆ��ÉÆ��&��º}Æ�e�ÌJÈRe " �Oê~þ>ÄLº�º6� ± ¯iê&i mµ�¶ ß
eÝÊ��)�dÈ¡ÇB��ÇAÈ¡ÈÉÇ����)��e���e�� � ÊiÌJÇ�*:È)e�Æ	�.º}Ç%�AÆ	�¡Æ�����º}Æ�e�ÌJÈ)e " � � º�º6� ± ÄL¯ ² ¼ mµ�¶ Íeê�þ>ÄLº�º[�Ç98!�KÇ��-�C�¡ÿ(ÇfÈ)e��:ÌJÇ4���?�����A��Ç���KÆ	�&�(e�ÊLÄLº�º[�t� �©eÝÈ)*(Æ��KÈ)eÝÈ��©�se�Ê3Ë(Ç%�Aß¸H_ÿ(ÆiÊ3Ç " e�Æ	���e�Æ	�(Æ��(Ì
�¡ÿ(ÇAÆiÈ���� " e�Æ���e��0e " Ë(Ê��KÆ�JK�(Æ " Ç��-�¡Æ����(e�Ê½Ä,�!�JÊ3ÇBe��0� 7 e��AÇÝÍ"þeÿ(e��oÆ	�Aßãe�ê~þ>ÄLº�º È¡Ç 7 È¡Ç9J
�ÉÇ��� ��e©��Ë-���%�¡Æ��&�aÖÕu × ¬ ¼�°qØ W Á j H_ÿ(ÇAÈÉÇ1j9Æ��ge��ìe�È�*(Æ	�)e�È����x�(Æ��KÇ�È)e��:ÌJÇ�ÍíéK�zß}�e��ÈÇ98_e ";7 Ê3Ç�ßkj Æ	���¡ÿ(Ç��ÉÇ%� × ¬ ¼�°qØöß,�¡ÿ(Ç¸ê~þ>Ä,º�ºSÈ¡Ç 7 È¡Ç��ÉÇ��� �le�*`�!�JÊ3ÇBe��
��Ë-���%�¡Æ��&��e����ÈÉÇ��(Ë-�AÇ���� �te©ÄLº�º"ÍÇéK�Qj9Æ���e��x�(Æ��KÇD�¡ÇB������ÈÉÇ¬e�Ê,��Ë " * ÇEÈ)�Eß}H�Ç�ÿPeG��Çce���Ë��-�%�KÆ	�&�í���
�e��È " Ö:u × ¬ ¼�°qØ W Á l mIÍ�þeÿ(Æ	���e�JÈ " Æ	� 7 �GHlÇEÈ���Ë(ÊjÇ%���JË(ÌJÿ�� ��È¡Ç 7 È¡Ç%�¡Ç���MH�ÇAÆiÌJÿ�KÇ%�À�(Æ�JÈÉÇ��B�KÇ��~ÌJÈ)e 7 ÿ��>�JÈAß�Ç%�öË(Æ	�se�ÊiÇ���KÊ��Jß�����ËPe�È¡Ç3� 7 eÝÈ)�¡Ç " e��KÈÉÆ��EÇ��AÍ�é¦�1�Kÿ:Ç.�%�&��KÇB8!�+����êce�È)2��G�
�¢ÿPe�Æ����Eß¸�Kÿ(Æ	� " Ç¬e��-�t�Kÿ(e���ß,ÌJÆ��JÇ%��e��G��J¦*:Æ	�M����e��¡Ç�Æ��:Ç���KÆ���ÇAÈEßÇHlÇ��¬e��LË��ÉÇe���Ë����B�KÆ	�&�



µ ¬ ÆÇh~X�\¸V¦YNa�Q!RÈÆ(dG_`V¦YNÉ.\�dGaNX�a¦Ê�Ë©YfVjh`d!ÌAl+ÍpdGa>Î�X�a�Ï-YFË�X�a)Ð!d�Ñ1ÆÇh~X�b�_�l

Öáu × ¬ ¼�°qØ à¬« Á l mC�)�0�(Ç������KÇ��¡ÿ(Ç4�KÈRe����¡Æ��KÆ	�&��ÈRe��KÇ4*!Ç%�¦H�ÇAÇ%��e��A�ð�¦H,�©����e��¡Ç��"Æ	���Kÿ(Ç
���)e��KÇ6� 7 e��AÇÝÍ
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¯WÆ3Ì�Ë(È¡Ç>:Í Å u � ÈRe��KÇ " e��KÈÉÆ�8t����e��ÉÆ "�7 Ê3Ç?@lþ�ê�@�ß�Æ	�)�����JÈÉÈ¡Ç%� 7 �&���(Æ	�(Ì3�¡È)e��-�¡Æ	�¡Æ��&�&Ç%�����!��JÆ��(Ìge��-�~Æ�� ��ê~þ>ÄLº�º�È¡Ç 7 È¡Ç%�¡Ç%�A�)e��KÆ	�&� ± ·&êKH m&m�¶ Í
¯WÆ3Ì:Í+�Í Å �Éÿ��GH>�0e��MÇ98_e ";7 Ê3Ç.��È�� " ± ·&êKH m&m�¶ H_ÿ(Æ	�¢ÿ�Æ3ÊiÊ3Ë����KÈRe��KÇ%��ÿ��GH �¡ÿ(Ç"È)e��KÇ " e��¡È¡Æ�8
n ����e1� " e�ÊiÊ(@lþ�ê�@ �¬e��ð* Ç�Ç����%���:Ç���e���e��Gê~þ>ÄLº�º"Í�þeÿ(Ç " e��¡È¡Æ�8�Æ�� O  O �)� «
*(Æ	�)�4�-# Ý ¼o# à �2eÝÈ¡Ç�Ë��¡Ç%��� �;e����(ÈÉÇ��)�<Æ	� �oÈ��fH>��e���� « *(Æ�� �;�p% Ý ¼�% à �2eÝÈ¡Ç�Ë��¡Ç%�À� �ce����(ÈÉÇ��)�
�Kÿ(Ç<�%�JÊ3Ë " ���EÍ � �[H_Æ��Kÿ©ÄLº�º[�EßW�(ÆÁªrÇEÈ¡Ç���6�JÈ��(ÇAÈÉÆ��(Ì��[�����Kÿ:Ç��¡Ç/*(Æ�� ��È¡Ç��ÉË(Ê	�oÆ	���(ÆÁªrÇEÈ¡Ç���ê~þ>ÄLº�º[�5�¡Æ	=AÇ��;e����î�Kÿ:Ç 7 È��&*(ÊiÇ " ���t�(Ç%�¡ÇAÈ " Æ	�(Æ��(Ìª�¡ÿ(Ç©� 7 �KÆ " eÝÊ[�JÈ)�:ÇAÈ¡Æ	�(Ì�Æ��n:FâÇJ
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�%� "�7 Ê3ÇB�KÇ�Í:·+�GHlÇB�JÇEÈAß�e£Ì&�!�!�îw�ÕB|�Ù�Ú3Ò5Ó8Úpv"Æ���Ë��¡Çce��
��È)�(ÇEÈ¡Æ��:ÌðH_ÿ(Æ	�¢ÿ	Æ���¡ÇAÈ¡ÊiÇ¬e��JÇ%�;�¡ÿ(ÇÈ��GH&e���������Ê3Ë " �E*:Æ	� �EÍ � 7�7 Ê���Æ	�(Ì;�¡ÿ(Æ���ÿ(ÇAË:È¡Æ����KÆ	�3�)���Kÿ(Ç?ÇB8_e "�7 Ê3Ç#ÌJÆ��JÇ��+�Kÿ(Ç.�JÈ)�(ÇEÈ¡Æ	�(Ì
# Ý ¼�% Ý ¼o# à ¼�% à Í}¯WÆ3Ì:Íx:Í Å �Éÿ��GH>��ÿ��GHá�¡ÿ(ÇoÇ���KÈÉÆ3Ç��?���2n&e�ÈÉÇ#Ç%�����!�(Ç%�MË��ÉÆ��(Ì/�Kÿ(Æ	�>�JÈ)�(ÇEÈ¡Æ	�(Ì
e����5�¡ÿ(Ç6���JÈÉÈ¡Ç%� 7 �&���(Æ	�(Ì,ê�þ>ÄLº�º°ÈÉÇ 7 ÈÉÇ��ÉÇ����e��¡Æ��&�rÍþeÿ:Ç " eÝÆ��te��-�se����eÝÌJÇ��.����ê~þ>ÄLº�º[�3�G�JÇEÈM���&���Ç���KÆ	�&�(e�Ê(� 7 eÝÈ)�¡Ç " e��KÈ¡Æ�8>È¡Ç 7 È¡Ç%�¡Ç%�A�)e�J
�¡Æ��&�-�DÆ	�L�Kÿ(e��?�¡ÿ(Ç%�1�%� " *(Æ	�(Ç0e�ÊiÊ " e��KÈ¡Æ�8�Ç%��KÈ¡ÆiÇ��>H_Æ	�¡ÿ1�¡ÿ(Ç3�)e " Ç6��Ë " ÇEÈ¡Æ��Be�ÊW�se�ÊiË(ÇqÆ��le
�ÉÆ��(Ì�Ê3Çt�¡ÇAÈ " Æ��Pe�Ê���ÇAÈ��¡ÇB8 Í<é¦�te����(Æ��KÆ	�&�HßrÌ�Æ	�JÇ%�te�Ì����!���se�È¡Æ�e�*(ÊiÇt�JÈ��(ÇAÈÉÆ��(Ì(ß��¡ÿ(Ç<�¡ÿPe�È¡Æ	�(Ì
�����KÇEÈ " Æ��(e�Ê���ÇAÈ��KÆ��EÇ��L�Be���*!Ç�Ç98!�KÇ��-�(Ç��4�)�.�Kÿ:ÇF�¡ÿPe�È¡Æ	�(Ìt���W�¡Ë�*:ÌJÈ)e 7 ÿ��Aß 7 e�È��¡Æ��AË:Ê�e�ÈÉÊ	�t�e��È
" e��¡È¡Æ��EÇ��>H_Æ	�¡ÿce�È¡Ç 7 Ç%�¡Æ	�¡Æ	�JÇ6*(Ê	���N2D���KÈÉË��%�¡Ë(È¡ÇÝÍ?é¦�5�Kÿ(Æ	�'Hªe��Jß��e�JÈ_ÇB8_e "�7 Ê3ÇÝßx�Kÿ(Ç#È¡ÇEÌJË(Ê�eÝÈ
*:Ê��!�N2JK���¡È¡Ë��B�KË(ÈÉÇ��¹È)e��¡Ç " e��KÈ¡Æ�85����e��x�(Æ��KÇt�)e����(Ç " �öË(ÇAË:Ç/H_Æ��Kÿ��Be 7 e��EÆ	�¦�q%.Ô « ë Â�°
�e���&�-�¡Æ����KÆ	�(Ì����>ê��&@,��8 à �!°f���3��Ë:ÇAË(ÇÇe�����e��¸ê���ê���°G���.�öË(ÇEË(Ç"Æ	���¡ÇEÈ¡ÆiÇ��N�>�¬e���* Ç#È¡Ç 7 JÈÉÇ��ÉÇ���KÇ%��H_Æ	�Kÿ Î Ë����[ ¬ ¹¦fC,ê~þ>ÄLº�º �JÇEÈ��KÆ	�AÇ%�Aß!Ç%�JÇ%���Kÿ-�JË(ÌJÿ5�Kÿ(Ç3���)e��KÇ3� 7 e��AÇ<Ì�È)�GH>�Ç98 7 �&�:Ç���KÆ�e�Ê3Ê���H_Æ	�¡ÿE¹ ßx* ÇEÆ��(Ì/�����¡Æ	=AÇ « à¦ë�¼`Ý ± ·eêKH m&m�¶ Í
. �½¥0���� c�j¢1���� cÒ$¡f�e��Ó

º}ÆiÈ¡Ç%�%� " Ç%�¡ÿ��!���dÊiÆ�2ÝÇ ² e�Ë��)�ÉÆ�e��FÇAÊiÆ " Æ��(e��¡Æ��&��eÝÈ¡Ç��-����ÌJÇ%�(ÇAÈRe�Ê3Ê���Ë��¡Ç%�:�e�JÈ���� " *��JÊ3Æ	�
���JÊ3Ë��KÆ������¡Æ	���AÇM�¡ÿ(Ç%�=Æ	��KÈ)�!�(Ë��EÇM�¢ÿ(e��:ÌJÇ���� �4�¡ÿ(Ç<���¡È¡Ë��B�KË(ÈÉÇ/���#�Kÿ(ÇM�%��Ç����AÆ3Ç%�� " e��¡È¡Æ�8 Íþeÿ:Ç��¡ÇD�¢ÿPe��(ÌJÇ%�Çe�È¡ÇdÇB8 7 Ç����ÉÆ	�JÇ4�)�MÈÉÇ 7 È����(Ë-�AÇ�Æ	��e��/ê�þ>ÄLº�ºÀÈ¡Ç 7 È¡Ç%�¡Ç%�A�)e��KÆ	�&�3©©�-���
���(Ê	�FÆ����(Ê3Ê�J*Æ��È�xÆ8Í ÇÝÍÕ�(ÇBH´ÇEÊ3Ç " Ç%�A�)��Æ���¡È)�!�(Ë��AÇ%�êH_ÿ(Ç��î�¡Ë-*-�KÈRe��%�¡Æ��(ÌLÈ��fH>� �{Ê3Æ	2�ÇAÊ��
�)�Æ	��KÈ)�!�(Ë��EÇ " e���0�(ÇBH �KÇEÈ " Æ��(e�ÊÇ�����:Ç��Aßy*(Ë-�.�������¡Æ	�(ÇAÈRe�*(Ê3Ç¦Ç�ªW�JÈ�� " Ë����.*!Ç�Ç98 7 Ç%���(Ç��
�)�À2ÝÇAÇ 7 �¡ÿ(Ç�ê~þ>ÄLº�º´Æ	�
�Be����&�(Æ	�¬e�ÊL�e��È " e��dÇ%��ÇAÈ��C���KÇ 7 �¡Æ��-�AÇ 7 Æ	�&���)�KÆ	�(Ì©�(Ç����KÈ��f�!�ÈÉÇAÌJË:Ê�e�ÈÉÆ	�¦� ± ·eêEâ5H m £(ßxÄL¯ ² ¼ mµf¶ Íjþeÿ(ÇAÈÉÇ%�e�JÈÉÇ?Æ��KÇEÈ)e��¡Æ	�JÇ " ÇB�Kÿ��!���>���y�e�JÈ "


 Ù ë¼`ÝcÞ Ô 
 Ù ëNÞ �
eÝÈ¡Ç<Ë-�¡Ç��rßWH_ÿ(ÇAÈÉÇ�� Æ���e��¸ê�þ>ÄLº�º �(ÇAÈÉÆ	��Ç��0*��e 7�7 Ê	��Æ	�(Ì��ÉÆ "�7 Ê3Ç6� 7 ÇAÈRe��KÆ	�&���>� ���¡ÿ(Ç
�¡È)e��-�¡Æ	�¡Æ��&�=ÈRe��KÇ " e��¡È¡Æ�8.n"Í?þeÿ(Æ��[��ÈRe " ÇBH,��È)2�eÝÊ3Ê��GH>�?�e�JÈ[�Kÿ(Ç&Æ ";7 Ê3Ç " Ç���)e��KÆ	�&�E���}�¡ÿ(Ç
ây�GHlÇEÈAß6Ãqe��%�&*(Æ�e���� ² e�Ë��)�ZJÉH�ÇEÆ��(ÇEÊ " Ç%�¡ÿ����-�©�j�ÝÍ³�zÍ H�Ç%��Í « Í Å Í	°G�5ß�e�Ê	�¡ÿ��JË(Ì�ÿU�Kÿ(ÇMÊ�e����Æ	��&�JÊ��JÇ��>�Kÿ:Ç#Ç98 7 Ê3Æ	�AÆ	�`Æ���JÇEÈ)�¡Æ	�&�;e " e��¡È¡Æ�8;H_ÿ(Æ	�¢ÿE�Be��~ÊiÇ¬e��D�)���%�&���ÉÆ��(ÇEÈ)e�*(ÊiÇ[��Ê3Ê�J�Æ	�HÍ
¯IÆ3Ì(ÍW:Í*£D�Éÿ��GH>��eD��� " *��JÊiÆ��"Æ��KÇAÈRe��KÆ��JÇM���JÊ3Ë��KÆ����©e�Ê3Ì&��È¡Æ	�¡ÿ " �¨e��Pe 7 �KÇ%����È�� " ± ·eê�H m&m�¶ �
�e��È'�)�JÊ���Æ	�(Ì�e<���!���¡Ç " H_Æ��Kÿ « W ����e��¡Ç���e����le���Æ	�¡ÇAÈRe��KÆ	�&� " e��KÈÉÆ�8c� �)�ge��le����EË(È)e��B�1���
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º}Ç¬e��&��Ë(È)�.e�����H_e����(ÇEÈ)�}�(Ç " �&�����KÈ)e��KÇ'�Kÿ(ÇDÇ�ª Ç��B�KÆ��JÇ��:Ç��)�,���W�¡ÿ(Æ��<e 7�7 È)�ue��¢ÿ;*�/�(Ç%��Æ��ÉÆ��(Ì
e��¡Ç%��Ë:Ç���KÆ�e�Ê'�(Æ���2&J¦*(e��ÉÇ��í�)��Ê3Ë-�¡Æ��&�À�)����Ê(H_ÿ(Æ	�¢ÿ " e�2ÝÇ��&Ë��ÉÇD���>�¦H,�©�%��� 7 ÇAÈRe��KÆ	�(Ì 7 È���J
�AÇ%�)�¡Ç%�AÍI4[�(Ç4���'�¡ÿ(Ç 7 È����EÇ��)�ÉÇ��¦Æ��.�(Ç��:Æ��¬e��KÇ����)��È¡ÇBe��(Æ	�(Ì��(Æ	�)2��(e��)eEH_ÿ(Æ3ÊiÇ;�¡ÿ(Ç4���¡ÿ(ÇAÈ
7 ÇEÈ��e�JÈ " �t��� "�7 Ë-�)e��KÆ	�&��Ë��ÉÆ��(Ì�e0ÄlÊ��!�N2 ² e�Ë-�)��J�H�ÇAÆ	�(ÇAÊ.e�Ê3Ì��JÈ¡Æ��Kÿ " ßy�¡ÿöË��Çe�ÊiÊ��GH_Æ��(Ì5�e�JÈ
�Kÿ(Ç0�G��ÇAÈ¡Ê�e 7 ���3�(Æ���2Ué���4 e����ê�%� "�7 Ë-��e��KÆ����HÍ�þeÿ(Ç 7 È)�!�AÇ%�)�¡Ç%�1��� "�" Ë��(Æ	�¬e��¡ÇMË��ÉÆ��(Ì
�¡Ç " e 7 ÿ��JÈ¡Ç%�>e����E�¡ÿ(eÝÈ¡Ç�� " Ç " �JÈ��JÍ � �F�JË-�¡Ê3Æ	�(Ç���Æ��KH�Ç��ÝÍW:Í « Í O ß~�Kÿ(Ç�e��-�se����e�Ì�Ç.���,Ë���JÆ��(Ì6Ä�Ê��!�N2 ² e�Ë�����JÉH�ÇAÆ��:ÇAÊ:Æ	�Ç�KÿPe����(Æ�e�Ì&�&�(eÝÊ " e��KÈÉÆ�8.*(Ê	���N2A�¸�Be��/* Ç`ÈÉÇ¬e��<��È�� " �:Æ��)23�&���EÇ�ß
* Ç6�Be��¢ÿ(Ç��~Æ�� " Ç " �JÈ���e����D�Kÿ(Ç%�MÈÉÇAË��ÉÇ����ÉÇ%��ÇAÈ)eÝÊ½�¡Æ " Ç��EÍþeÿ(Ç " Ç " ��È���È¡Ç%��Ë:Æ3È¡Ç%�©*A�E�Kÿ(Çt�(Æ���2JK*(e��ÉÇ��te 7�7 È��ue��¢ÿ>Æ��F� " e�Ê3ÊE©E* Ç%�¡Æ	�(Ç��[�¡ÿ(ÇM�¡ÿPe�È¡Ç%�



QAR��-RUTWVZY9XAÌ�Ê��KT`VKX-V¦Y�Txd��Kk�Vjbjdf_Àg�Y�]�h-_�bji-k!Y l µ&µ

" Ç " �JÈ��<*(ËÎª ÇAÈ��Aß!� 7 e��EÇ�Æ	�(���(Ê	�&ÈÉÇ��öË(ÆiÈ¡Ç����e�JÈ��Kÿ(Ç?�)��Ê3Ë-�¡Æ��&�<�JÇ%�%�)�JÈ�Æ�� �ÉÇAÊ	�zÍIþeÿ(Æ��§Ç��Pe�*(Ê3Ç%�
�¡ÿ(Ç>�)�JÊiË-�KÆ	�&�M��� ÇB8!�¡È¡Ç " ÇAÊ��"Ê�e�È¡ÌJÇ " �!�(ÇAÊ	��H_Æ��Kÿ/�G�JÇAÈ>° ¬ " Æ3ÊiÊ3Æ	�&�.����e��¡Ç���e��-�5° ¬&¬ " ÆiÊ3Ê3Æ	�&�
�-�&��J¦=EÇAÈ��{Ç���¡È¡Æ3Ç%�+����e�·Fâî@F°&° ¬ H}�JÈ)2A���)e��KÆ	�&�EH_Æ��Kÿ�° « P êEÄ ñ � êâe���� O ² Äî���¸�:Æ��)2
� 7 e��EÇ�Æ	� Î Ë����#�G�JÇEÈ Å ÿ-�JË(È)�EÍ,þeÿ(Ç%�¡ÇDÈ¡Ç��ÉË(Ê	�)�#���&�-�(È " �¡ÿ(e��#�(Æ	�)2&J¦*Pe��¡Ç%� " Ç%�¡ÿ����-��e�È¡ÇL�¡ÿ(Ç
" Ç%�¡ÿ��!�4���$�¢ÿ���Æ��AÇ?�e�JÈ(�)�JÊ���Æ	�(Ì<Ê�e�È¡Ì�Ç&ê;e�È)2��f� " ���(ÇEÊ��Eß 7 È��G��Æ	�(Ç��{Ç����JË:ÌJÿ4�(Æ	�)2/� 7 e��AÇ}Æ	�
e��se�ÆiÊ�e�*(ÊiÇF� �¦ÿ���Ê��D�Kÿ(Ç��¡È)e����ÉÆ	�¡Æ��&� " e��¡È¡Æ�8 Í
óÅÆK�ÅÆ�� �E�.øx�#����Íy�4�jõ}ú úvýZ��÷:ø�ý��qû�÷ÎÍ�ú �vÐNÐ}ø�ù(�.ü�ðeÍy�

� �?H.e��>�Kÿ(Ç3�¬e��¡Ç6�e�JÈ'���)e��KÇ#ÌJÇ��:ÇAÈ)e��KÆ����Hß��¡ÇB�JÇEÈ)e�Êye�Ë-�¡ÿ��JÈ)�_ÿ(e���Ç.�KÈÉÆ3Ç%�1�)�;�G��ÇAÈ)�%� " Ç3�¡ÿ(Çÿ:Æ3ÌJÿ " Ç " �JÈ���e����ª�KÆ " Ç�ÈÉÇ��öË(ÆiÈ¡Ç " Ç���)�;���+���¡Ç¬e����AJK���)e��KÇ1�)��Ê3Ë-�¡Æ��&�ª*��Ë��ÉÆ��(Ì 7 e�ÈRe�Ê3ÊiÇAÊ
e����E�:Æ����¡È¡Æ	*(Ë-�KÇ%�1�)�JÊiË-�KÆ	�&�4�KÇ%�¢ÿ��(Æ��öË(Ç%�AÍ
é¦� ± ê�@'@ mµ�¶ ß$@ªe��¡ÇAÊiÊ3Æ`Õ5ÓDÔ�Þ�s}ÇB8!�KÇ%���0�Kÿ(ÇEÆ3È>H,��È)25���&���EÇAÈ��(Æ��(ÌD�:Æ����¡È¡Æ	*(Ë-�KÇ%������e��¡ÇM� 7 e��AÇÌ�Ç��(ÇEÈ)e��¡Æ��&�À�e��È ² H-â>: " ���:ÇAÊ�� ± @'@Åê m Å ¶ � �MÆ	���AÊiË��(Ç�eE�(Æ	���KÈÉÆ�*(Ë��KÇ��À�)�JÊiË-�KÆ	�&� 7 ÿ(e��¡ÇÝÍþeÿ:Ç?���JÊ3Ë��KÆ���� 7 È)�!�AÇ%�)�#*!ÇAÌJÆ	����*�M�(Æ	���KÈÉÆ�*(Ë��KÆ��:ÌF�Kÿ(ÇL�¡È)e��-� 7 �&�¡Ç>���~�Kÿ:ÇeÌJÇ��(ÇEÈ)e��)�JÈ " e��KÈÉÆ�8
��� e��EÈ)�&���}�Kÿ:Ç 7 È����EÇ����)�JÈ��`Æ���e?È��fHLJpH_Æ��ÉÇ?��e��Éÿ(Æ����HÍ � �#H�ÇAÊ3Ê�e���e 7 �JÈ��¡Æ��&�/���W�KÈ)e����¡Æ��KÆ����
" e��¡È¡Æ�8 ß�Ç¬e��¢ÿ 7 È����EÇ��)���JÈ'���)�JÈ¡Ç%��et��Ë(Ê3Ê`��� 7 �����½�Kÿ(Ç[���JÊ3Ë��KÆ������JÇ%�%� ��ÈAÍjþeÿ(Æ��eÈÉÇ��(Ë-�AÇ��'�¡ÿ(Ç
�%� "�" Ë��(Æ	�¬e��¡Æ��&�~Ê��ue��rß°e��+�Kÿ(Çt���&�������§Ê3Æ " Æ��KÆ��:ÌM�Kÿ(ÇM���¬e�Ê�e�*(ÆiÊ3Æ	�¦�4�����Kÿ(Ç.�KÇ��¢ÿ-�(Æ��öË(ÇÝÍ.éK��JÇEÈ)e��¡Æ��&�-�.e�ÈÉÇ 7 ÇAÈ��e�JÈ " Ç��dË��¡Æ	�(Ìze " ���(Æ���Ç�� 7 e�ÈRe�Ê3ÊiÇAÊ ² e�Ë�����JÉH�ÇAÆ��:ÇAÊ#e�Ê3Ì��JÈ¡Æ��Kÿ " H_ÿ(ÇAÈÉÇ�*�ÇBe��¢ÿ 7 È)�!�AÇ%�)���JÈ�e 7�7 ÊiÆ3Ç%��e�����e����Pe�È)� ² e�Ë�����JÉH�ÇAÆ��:ÇAÊDÆ	�KÇEÈ)e��¡Æ��&�C� ��Æ�� � 7 �JÈ��KÆ	�&�:�����¡ÿ(Ç
" e��¡È¡Æ�8 ßnË��¡Æ	�(Ì�Æ�� � 7 È¡Æ��Fe��KÇ���� 7 �ð���L�Kÿ:Ç��)��Ê3Ë-�¡Æ��&�©�JÇ%�%� ��ÈAÍK:?����� ";" Ë-�(Æ��Be��KÆ	�&�0��e�2ÝÇ��
7 Ê�e��EÇ?�:Ë(È¡Æ	�(Ì2e��¦Æ	�KÇEÈ)e��¡Æ��&�rÍÇ·?�fH�Ç%��ÇAÈEßPe����¡ÿ(Ç�Ç%�������«e���Æ��KÇEÈ)e��¡Æ��&�Hß��&�(Ê	�t�&�(Ç 7 È����EÇ��)���JÈ
*:È)�ue��-�¬e���� �_Æ	�)�'�¡Ç%�>���WË 7 �(e��¡Ç��1�)��Ê3Ë-�¡Æ��&���EÍ,þeÿ(Ç 7 È����EÇ��)���JÈ)�>��e�2�Ç[�KË:È)���>�)�<�¡ÿ(e���ß:ÌJÆ	��Ç��â 7 È)�!�AÇ%�)�)��È)�Aß��Kÿ(Ç[*:È)�ue��-�¬e�����e��»�KÇEÈlÆ��KÇAÈRe��KÆ	�&�@^,Æ�� 7 ÇEÈ��e�JÈ " Ç%��*� 7 È����EÇ����)�JÈæ^ " �!�câ¹Íþeÿ:Æ���ÈÉÇ��(Ë-�AÇ��F��� "�" Ë��(Æ	�¬e��¡Æ��&�4�¡Æ " Ç���Ë(È��¡ÿ(ÇAÈEß`*(Ë��+�¡ÿ(Ç.�%�&��JÇEÈ¡ÌJÇ%���AÇ&ÈRe��KÇ3���¸�¡ÿ(Ç�eÝÊ3Ì&��JÈÉÆ	�¡ÿ " Æ	��e��-��ÇAÈ)�ÉÇAÊ���e�ª Ç��%�¡Ç��HÍÊ�?�¡Æ��:Ì�eM�(Ç%�¦H}�JÈ)2����½�e�JË(È µ Å ê�·?=6âIÇ%�A�¡Æ3Ë " 7 È)�!�AÇ%�)�)��È)�
H_Æ��Kÿ� « ê�Ä ñ � ê e����/�%�&���(Ç%�%�KÇ%�;*�D° ¬&¬ êE*~���ÊÝ¸�Kÿ:ÇAÈ)�:Ç%��ß�@ªe��ÉÇAÊiÊ3ÆnÕ5ÓWÔ�Þ�sXe�È¡Çªe�*(Ê3ÇL�)�
���JÊ	��Ç6���!���¡Ç " �+���IË 7 � � Å m ¬�¬&¬&¬ ���)e��KÇ%�DÆ	��e�*��JË-�6° ¬ " Æ��öË-�KÇ%�AÍ.þeÿ(Ç3� 7 ÇAÇ%�(Ë 7 �G�JÇAÈ?�¡Ç9J
�öË(Ç%��KÆ�eÝÊ����JÊ3Ë-�¡Æ��&�6�se�È¡ÆiÇ��y�(Ç 7 Ç��-�(Æ��(ÌF�&�.�¡ÿ(Ç " ���:ÇAÊq©��e�JÈy�&�(Ç§ÇB8_e "�7 ÊiÇ(�¡ÿ(ÇAÈÉÇlÆ��ye+�ÉÊ3ÆiÌJÿ�
�ÉÊ��GH>���GH>�EH_ÿ:Æ3Ê3Ç[�e��È�e������¡ÿ(ÇAÈL�¡ÿ(ÇAÈÉÇ?Æ	��e/� 7 ÇEÇ��(Ë 7 ���Le�*��JË-� « �xÆÐÍÑÇ�Í Å�¬ ��Ç��;�EÆ3Ç%���%�-�5Í
é¦� ± � Õ6· m&µf¶ ß � ÊiÊ " e�Æ3ÇEÈ&Õ5ÓDÔ�Þ�s��������¡Æ	�(ÇAÈ[�¡ÿ(ÇM�)��Ê3Ë-�¡Æ��&�E��� ² H�âÊ: " �!�(ÇAÊ	�F�&�©e;�¡ÿ(e�ÈÉÇ��
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" Ç " ��È�� " Ë(Ê	�¡Æ 7 È����EÇ����)�JÈ`Ë-�¡Æ��:Ì;·?�JÈ��)�&�ED³� " Ë(Ê��KÆ�J*Ê3ÇB�JÇAÊ�e�ÊiÌ&�JÈ¡Æ��Kÿ " ± · ´ m�O�¶ Íjþeÿ(Ç " Ë(Ê��KÆ�JÊ3ÇB�JÇAÊ�e�ÊiÌ&�JÈ¡Æ��Kÿ " Ë��¡Ç%�e�ÌJÌJÈÉÇAÌue��KÆ�����J¦�(Æ	�)e�Ì�ÌJÈ¡ÇEÌue��KÆ	�&�À�¦� 7 Ç����¡Ç 7 �;� �À���JÊ	��ÇMÈÉÇ��AË:È)�¡Æ��JÇEÊ	�
���ueÝÈ)�¡Ç%�(Ç��¹È¡Ç 7 È¡Ç%�¡Ç%�A�)e��KÆ	�&�������#�¡ÿ(ÇM�JÈÉÆ3ÌJÆ	�(e�ÊRêce�È�2��G�0�¢ÿ(e�Æ	�HÍoþeÿ(Ç�e�ÊiÌ&�JÈ¡Æ��Kÿ " ÿPe��F�¦H}�
7 ÿ(e��ÉÇ��Eß#��Æ	=�Í��¡ÿ(Ç>ÔB×B×�ÙKÕÐ×hÔ�Ó8ÚposØ 7 ÿ(e��¡Ç�e������Kÿ:Ç�Ú|ÓzÕ5ÙÉÔ�ÓxÚposØ 7 ÿ(e��ÉÇ�Í©º}Ë(ÈÉÆ��(Ì5�Kÿ(Ç�e�ÌJÌJÈÉÇBJÌue��¡Æ��&� 7 ÿ(e��ÉÇ�ß�e£ÿ:Æ3ÇAÈRe�È)�¢ÿ:Æ��¬eÝÊ'���!���¡Ç " �������ueÝÈ)�¡Ç%�(Ç��ê@lþ�ê�@,���j�Be�Ê3ÊiÇ���Ê3Ç%��ÇAÊ	�N�&Æ����¡Ç%�Ë 7 ÍLþeÿ(Ç1� " e�ÊiÊ3Ç%���M���+�¡ÿ(Ç��ÉÇ�ÊiÇ%��ÇAÊ��&Æ	�<� " e�Ê3Ê�Ç�����Ë(ÌJÿª� �©*!ÇD�)�JÊ��JÇ��C�öË(Æ��N2öÊ���e�����ÇB8AJ
e��%�¡Ê	�¦Ë��ÉÆ��(Ìze.�(ÆiÈ¡Ç��B� " Ç%�¡ÿ��!�HÍ�º}Ë(ÈÉÆ��(Ì6�Kÿ(Ç�Æ	�¡ÇAÈ)e��KÆ���� 7 ÿPe��¡ÇÝß-�)� " Ç?� " �����Kÿ(Æ	�(Ì ² e�Ë�����JH�ÇAÆ	�(ÇAÊlÆ	�KÇEÈ)e��¡Æ��&�-�Çe�È¡Ç 7 ÇAÈ��e�JÈ " Ç��ª���í�¡ÿ(ÇD�AË:È¡È¡Ç%��dÊiÇ%��ÇAÊÐß��¡È)e����ÉÆ	�¡Æ��&� 7 È)�&*(e�*(Æ3ÊiÆ	�KÆiÇ��#Æ��
�Kÿ(Ç©�(Ç98!�E�%�ue�È��¡ÇAÈ�ÊiÇ%�JÇEÊ0e�È¡Ç=Ë 7 �(e��KÇ��rß>e����Êe�� Æ	�¡ÇAÈRe��KÆ	�&� Æ���ÈÉÇ��EË(È)�ÉÆ	�JÇEÊ	�î�%�&���(Ë��B�KÇ%�
�&�U�¡ÿ(ÇE�:ÇB8!�4�%�ue�È)�ÉÇAÈdÊ3Ç%��ÇAÊ8Í � ���Kÿ:ÇE�%�ue�È)�ÉÇ����fÊ3ÇB�JÇAÊ8ß}�¡ÿ(Ç0@lþ�ê�@ Æ	�;���JÊ	��Ç���Ç98Pe��%�KÊ��
� � 7 È��f��Æ	�(Ç¦Æ "�7 È)�G�JÇ%�0�FeÝÊ3Ë(Ç%�[�e�JÈ[�Kÿ(Ç 7 È��&*(e�*:Æ3Ê3Æ��KÆiÇ��?���ªeÝÌJÌJÈ¡ÇEÌue��¡Ç��AÍ<þeÿ(Ç��ÉÇdÆ ";7 È��G�JÇ��
�se�Ê3Ë(Ç%�F�Be����Kÿ(Ç%��*!Ç 7 È�� 7 e�Ìue��KÇ���*(e��N2HªeÝÈ)���[�)��È¡ÇB�x�(Çt�¡ÿ(Ç<Ê	�fH�ÇAÈZJ�ÊiÇ%�JÇEÊ 7 È��&*(e�*:Æ3Ê3Æ��KÆiÇ��AÍ
ì ÿ(Æ3ÊiÇ[�Kÿ(ÇdÔB×B×�ÙKÕÐ×hÔ�ÓxÚposØ 7 ÿ(e��¡Ç#Æ��eÊ�e�È¡Ì�ÇAÊ	�;�¡Ç%�öË(Ç���KÆ�e�Êãe����5�(ÆÁ�;�EË(Ê	�'�)� 7 e�È)eÝÊ3Ê3ÇEÊ3ÊiÆ��¡ÇÝß�Kÿ(ÇÚ|ÓzÕ5ÙÉÔ�ÓxÚposØ 7 ÿ(e��¡Ç 7 e�È)e�ÊiÊ3ÇEÊ3Æ��ÉÇ��MH�ÇAÊiÊDÆ�� " Ë:Ê	�KÆ 7 Ê3Ç;�Kÿ(ÈÉÇ¬e�����e�È¡Ç�Ë��ÉÇ��HÍk�+�ÉÆ��(Ì¤e�@,���A��ÇB8H-â'°�£ ¬&¬ �¡ÿ(eÝÈ¡Ç��!J " Ç " �JÈ�� " Ë(Ê	�¡Æ 7 È����EÇ��)���JÈ<H_Æ	�¡ÿ O ² Ä ��� " e�Æ�� " Ç " �JÈ���ßªeð@lþ�ê�@
H_Æ	�¡ÿ�° m ¬�¬�¬&¬ ����e��KÇ���e����E° O ¬&¬�¬&¬�¬ eÝÈ)���§Æ��#���JÊ	��Ç��{Æ	��e�*`�JË��+° «&Å �ÉÇ��%�&�����}�&� P 7 È)�!�AÇ%��J
�)�JÈ��AÍ.þeÿ(Ç?����È¡È¡Ç%� 7 �&���(Æ	�(Ìt� 7 ÇEÇ��(Ë 7 �G�JÇAÈ(�¡Ç%�öË(Ç���KÆ�e�Ê��)�JÊiË-�KÆ	�&�¦Æ��(:Í O ��ÆÐÍÑÇ�Í±e��{Ç����EÆ3Ç��-�%�
��� O « Í Å �/�5Í
ñ Ç%�AÇ%�A�¡Ê	��ß'ÄlË��¢ÿ(ÿ-�JÊ�=�Õ5Ó<Ô�Þ�s	È¡Ç 7 �JÈ��KÇ���È¡Ç%�¡Ë(Ê�� ���&�í�Kÿ(Ç 7 e�ÈRe�Ê3ÊiÇAÊiÆ�=¬e��KÆ����À���&ÕqÈ)�&�(Ç%�N2�ÇEÈ
" ÇB�Kÿ��!���¦Ë��ÉÆ��(Ì¤e0�AÊ3Ë-���KÇEÈ/���FH}�JÈ)2A����e��¡Æ��&��� ± ÄL¯�Õ m&mf¶ Í�H�Æ��-�AÇD�Kÿ(ÇnÕqÈ)���(Ç��N2ÝÇAÈ{ÈÉÇ 7 ÈÉÇBJ
�¡Ç%�A�)e��KÆ	�&�:�����¡ÿ(Ç�ÌJÇ%�(ÇAÈRe�� ��È " e��KÈÉÆ�8�Æ	�;�JÇEÈ��
��� "�7 e��B��ß'�(Æ	���¡È¡Æ�*:Ë-�KÆ	�&�
�����Kÿ(Ç " e��¡È¡Æ�8
7 ���¡Ç������ 7 È)��*(Ê3Ç " �M©À�Kÿ(ÇD��Ë(ÊiÊÅÕqÈ)�&�(Ç%�N2�ÇEÈ����¡È¡Ë��B�KË(ÈÉÇ��Be��
*!Ç�È)e 7 Æ��(Ê���*(È��ue����Be����/� �Ç%��ÇAÈ�� 7 È)�!�AÇ%�)�)��ÈAÍ3H�Æ��-�AÇ��¡ÿ(Ç�ÕqÈ)�&�(Ç%�N2�ÇEÈ&È¡Ç 7 È¡Ç��ÉÇ����e��KÆ�����Ë-�¡Ç���Æ	�ze�ÿ(ÆiÇAÈ)eÝÈ)�¢ÿ(Æ	�¬e�Ê(�&�(Ç
�Kÿ(e�� 7 eÝÈ��KÆ��KÆ	�&���#�(e��¡Ë(È)e�ÊiÊ	�<Æ��� ��e.*(Ê	���N2<���KÈ¡Ë-�%�KË:È¡Ç�ß��¡Ë�* " e��¡È¡Æ	�AÇ���e�ÈÉÇ?�¡ÿ(Ç��e��)�¡ÆiÌ&�(Ç%�;� �
7 È)�!�AÇ%�)���JÈ)�EÍ�¯x�JÈqÇBe��¢ÿð§ Ú ð§��<*(Ê	���N2¢e��)�¡ÆiÌ&�(Ç%�©�)�ce 7 È����EÇ����)�JÈEß�D�JÇ%�%�)�JÈ)�3����Ê3Ç��:Ì��Kÿ
§ Ú e�È¡Ç&ÈÉÇ��öË(ÆiÈ¡Ç��1Py�¡ÿ(Æ��qÆ	���AÊiË��(Ç��0e 7 �JÈ��¡Æ��&�����}�¡ÿ(Ç¦ÌJÊ���*(e�Êy���KÇBe��-�J¦����e��¡Ç���Ç��B� �JÈEÍ�Ý<e��¢ÿ
7 È)�!�AÇ%�)���JÈ.eÝÊ��)�3�(ÇEÇ����(�&�(ÇDÊ��&�:ÌJÇAÈ¸��Ç��%�)�JÈ#� �3��� ��È¡Ç_Æ���KÇEÈ " Ç��(Æ�e��KÇeÈÉÇ��ÉË(Ê	�)�AÍ.þeÿ(Ç?�)�JÊiË-�KÆ	�&�
e�Ê3Ì��JÈ¡Æ��Kÿ " Æ	�)�¡ÇEÊ	�!Ë��¡Ç%�<e " e����KÇAÈZJ¦�ÉÊ�e��JÇ�e�È��¢ÿ(Æ	�¡Ç��B�KË(ÈÉÇqPIe " e����KÇEÈ 7 È)�!�AÇ%�)� " e��(e�ÌJÇ%�.Æ��)�ÉË(Ç��
�¡Ë��¢ÿ�e��Ç���JÈ " eÝÊ3Æ��Re��KÆ	�&�>e��-�M���&���ÇAÈ¡Ì�Ç����EÇ " �&�:Æ	� ��È¡Æ��:Ì(ß�H_ÿ(Æ3ÊiÇ#�¡Ç%��ÇAÈRe�Ê�H}�JÈ)2ÝÇAÈ 7 È)�!�AÇ����¡Ç%�Æ "�7 Ê3Ç " Ç%��<e 7 e�ÈRe�Ê3ÊiÇAÊ��¦H}��J�ÊiÇ%��ÇAÊ�*(Ê��!�N2/Ãqe��%�&*(Æ�e�Ê3Ì&��È¡Æ	�¡ÿ " �»H_Æ	�¡ÿdÈÉÇAÊ�ef8Pe��KÆ����~�5Í � �#H_Æ	�Kÿ
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���Kÿ(ÇEÈ�*:Ê��!�N2À�)��Ê3Ë-�¡Æ��&� " Ç%�¡ÿ����-�Aß��Kÿ(ÇEÈ¡Ç�Æ���e0�(ÇEÊ3Æ	�¬e��¡Ç4*(e�Ê�e����AÇD*!Ç%�¦H�ÇAÇ%�
�¡ÿ(Ç1��Ë " * ÇEÈ
���.Æ����:ÇAÈ{e������JË��KÇAÈ�Æ	�¡ÇAÈ)e��KÆ������_È¡Ç��öË(ÆiÈ¡Ç%��� ��e��¢ÿ(Æ3ÇB�JÇM� 7 �KÆ " Ë " �%�&��JÇAÈÉÌJÇ��-�AÇ�Í�þ��4�Re��JÇ
�%� "�" Ë��(Æ	�¬e��¡Æ��&�5�(Ë(ÈÉÆ��(Ì;�JË-�KÇEÈ}Æ	�¡ÇAÈRe��KÆ	�&���Aß�Ë 7 �(e��¡Ç��F�)�4���¡Ç¬e����AJK���)e��KÇt��Ç��B� �JÈ}ÇEÊ3Ç " Ç%�A�)�
eÝÈ¡ÇM�ÉÇ����*!Ç%�¦H�ÇAÇ�� 7 È����EÇ����)�JÈ����&�(Ê	��Æ��¸�Kÿ(ÇEÈ¡Ç"Æ	��edÈ¡ÇAÊ�e��KÆ��JÇEÊ	��Ê�eÝÈ¡ÌJÇ3�(Æzª ÇAÈÉÇ����EÇM*!Ç%�¦H�ÇAÇ��
�ÉË����EÇ����¡Æ	��Ç"Ê��!�¬eÝÊHÆ	�¡ÇAÈ)e��KÇ��EÍ ñ Ç%�¡Ë(Ê�� ��e�È¡ÇoÈÉÇ 7 �JÈ��¡Ç��1�e�JÈ�e/�:Ç%�¦H}�JÈ)21����H�Ë��5H,�JÈ�2A����e��KÆ������
�%�&���(Ç%�%�¡Ç��U*�ê° ¬&¬ êE* 7 �@Ý¸�Kÿ:ÇAÈ)�:Ç%��Í�¯~��ÈÇeKë�ÇB8�Æ�*:Ê3Ç " e��öË-��e��B�KË(ÈÉÆ��(Ì0�������KÇ " " �!�(ÇAÊ
�e��Í �zÍ � 7�7 Ç����:Æ�8 � Í « �LH_Æ	�Kÿð°JÍt£ " Æ3Ê3ÊiÆ��&������e��KÇ���e����ð° O " Æ3ÊiÊ3Æ����4���&��JK=AÇEÈ)����ª�JK�(Æ�e�Ì��&�(e�ÊÇ%��KÈ¡ÆiÇ��DÆ�� � ß��¡ÿ(Ç6�KÆ " Ç[�e�JÈ>�)��Ê3Ë-�¡Æ��&�fÆ	� O#P�m ¬ �ÉÇ��%��Ë��ÉÆ��(Ì�e/�(Ç��(Æ	�¬e��¡Ç�� " e����KÇEÈ 7 È)�!�AÇ��ZJ
���JÈÇe��-��e��(Ç%�¦H}�JÈ�2À��� O �DÊ	�¡È)eÿH-â � ñ @ÕH}�JÈ�2�ÇAÈ 7 È)�!�AÇ����)�JÈ��AßjÇ¬e��¢ÿ�H_Æ	�KÿU° m « ê�Ä&e����
e « µ ¬ ©� ¬&¬ ê�·?=<@Lâ>�?Í þeÿ(ÇM����È¡È¡Ç%� 7 �&���(Æ	�(Ì4� 7 ÇEÇ��(Ë 7 Æ	�t°JÍ µ ¬ ��ÆÐÍÑÇ�Í O « Í Å � Ç����AÆiÇ����B����Í
¯x�JÈ�edÊ�e�È¡Ì�ÇAÈ " ���(ÇEÊ½����e " Ë(Ê	�¡Æ��EÊ�e����'��Ë:ÇAË(ÇEÆ��(Ì4���!���KÇ " H_Æ��Kÿ P " Æ3Ê3ÊiÆ��&�;���)e��KÇ%�{e���� Å °
" Æ3ÊiÊ3Æ	�&��������J¦=EÇAÈ)�5�qª~J¦�(Æ�e�Ì&�&�Pe�ÊWÇ%�A�¡È¡ÆiÇ��#Æ�� � ß½�Kÿ:Ç/�¡Æ " ÇM��e�2ÝÇ��£Ë��¡Æ	�(Ìn£��DÊ	�KÈReÿH-â � ñ @
H}�JÈ�2�ÇAÈ 7 È)�!�AÇ%�)���JÈ)�t��°�£ µ JZ ¬�¬ ê�·+=��lÆ��Ç£ m&m ¬ �ÉÇ����EÍlþeÿ(Æ	�>���JÈÉÈ¡Ç�� 7 �������>� �ge�� 7 ÇEÇ��(Ë 7 ���
°�Í µ�P � « m Í µ � Ç����AÆiÇ����B�-�5Í6é¦�0*`���Kÿ0�¬e��¡Ç��EßW�Kÿ:Ç�e����EË(È)e��B�����(�¡ÿ(ÇM���JÊ3Ë-�¡Æ��&�~Æ��+�¡Ë��¢ÿ0�KÿPe��
�¡ÿ(Ç¦Æ��-���(Æ	�¦�E���JÈ " ���#�Kÿ:Ç<���JÈ " e�ÊiÆ��¡Ç%��È¡Ç%�¡Æ	�(Ë(e�ÊL�xÌJÆ��JÇ��©*�¨gzg #Ûg¢gxw�Ô " ef8 Z g # Z g ��Æ���Ê3Ç����
�¡ÿ(e���° ¬ Üf� Í
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þeÿ�À��(�¢ÿÂÁ 7 �oÃ¿Ä(��Ã%�)�¿ÄÅÀ�*�Ã��ÆÁ3�-�f�dÃ¿Ç 7 ÁdÄÈÁdÇ<ÇÉÃ¿Ç-����Á��ÈÃ+� 7 Á��6ÃEÊËÃ%��Ã¿ÄÈÁ��oÀ	�&��ÁdÇ<Ê&�dÄÈÀ	�¡ÿ " *ÂÁ��ÈÃ%���&�
Á[�-�!�ÂÁ " À��`ÿ�Á��¡ÿ<�%� ";7 Á��%�ÈÀ��&�M��� �ËÄÈÁdÊËÃL���¢ÿ�Ã " ÃdÌ.þy� " Á�2dÃ,�¡ÿ�À��Ç�¢ÿÂÁ 7 �ÈÃ¿Ä��ÈÃ6Ç	�ÿJK���&���ÁÍÀ���Ã%�~Î
Á��QÀ��D�Kÿ�Ã 7�Ï *ÐÇ<À��¿Á��oÀ	�&� ± Õ3·&ê�Õ m&m�¶ ÎxHÑÃ3*�Ã¿ÊËÀ	�5*�1� Ï�";" ÁdÄÅÀ��ÈÀ	��ÊÒÄÈÃ6Ç<ÃB�dÁ��A�?*ÂÁ��N2fÊdÄ)� Ï �-�
" Á��oÃ¿ÄÅÀ:ÁdÇ��-Ä)� " @lÿÂÁ 7 �ÈÃ¿Ä�� « Á����5/*ÓÃB�e�ËÄÈÃuÊËÀ��fÀ���ÊM� Ï ÇÉÇ���ÃB��ÁdÀÉÇ��L���y�KÿÐÃ3�ÐÃ%H " Ã%�¡ÿ�����Ì
@,� "�7 Ç<Ã98����!���oÃ " �,�\Á��D*�Ã " ���ÐÃ¿Ç<ÇÉÃ�� Ï �ÈÀ	��Ê"ÿ�ÀÉÊJÿ�JÔÇ<Ã%�dÃ¿Çx�e�ËÄ " ÁdÇÉÀ�� " ��� Ï �¢ÿ1Á��,��� �!�¢ÿÂÁ����ÈÀ��
â/ÃB�oÄÈÀy��ÃB� �¿Î~� Ï Ã Ï Ã¿À	��Ê���ÃB�¦H,�dÄ)2A��Á��-� 7 Ä����6Ã��)�EÁdÇÉÊËÃ�*�ÄÈÁ��¿Ì94F�»�oÃ%�5�¡ÿ�Ã3��Ä)��� 7 ÿÂÁ��ÈÃPÀ��1�Kÿ�Ã
Ç��ËÊdÀ��\ÁÍÇEÁ����:� Ï�" Ã¿ÄÈÀ	�\ÁdÇEÁ��ÂÁÍÇ	�!�ÈÀ	�������¡ÿ�Ã��ÅÃ0���!���ÈÃ " ��À����Kÿ�ÃqÃ98 7 Ç<À	�¿À	��ÊËÃ%��Ã¿ÄÈÁ��oÀ	�&�OÁ����
���)�ËÄoÁdÊdÃ;���}�Kÿ�Ã " ����Ã6ÇOD³� Ï ����Ã6ÄÈÇ���À	��Ê.Õ×ÖÔØdÖ8ÙÚÕ8ÛÐØ!v�ÙuÁ��-�GÕ×Ö�ØdÖ|Ù�ÜdÝÅØ×ÛxwfÌ{þeÿÐÃ;����Á��ÈÃ;� 7 Á��¿Ã
���&�-�ÈÀ���� �����ÂÁdÇÉÇÞÄÈÃ¿Á��¢ÿÂÁ�*�ÇÉÃ}����Á��ÈÃ��y�ËÄy���&�-��Ê Ï ÄoÁ��oÀ������$�KÿÂÁ��½�¡ÿ�Ã,�������oÃ " �¿Á���Ã%��oÃ¿Ä����oÁdÄ��ÈÀ���Ê
�-Ä)� " ��� " ÃÆÀ	��À	�ÈÀ:ÁdÇ�����Á��oÃdÎ�H_ÿ�À<ÇÉÃ��Kÿ�Ã}����Á��oÃßÊËÄoÁ 7 ÿt��Ã%�)�¿ÄÅÀ�*�Ã��y�oÄoÁ����ÈÀ��oÀ������½*ÓÃB�¦HÑÃ6Ã��<���oÁ��oÃ%�¿Ì
Ä}�MÃB8ÐÁ " À���À	��Ê;�¡ÿ�Ãt����Á��ÈÃM� 7 Á��¿ÃÒÁ��-�����oÁ��oÃ�ÊdÄoÁ 7 ÿ�À	�EÀ�� 7 �&���ÈÀ�*ÐÇ<Ã.�)����ÃB�oÃ%�%���oÄÈÁ����ÅÀ	�oÀ	�&�
�ÈÃ%� Ï Ã����6Ã��.�¡ÿÂÁ��uÇÉÃ\Á��E� � Ï ���ÈÁ��-Ã<���oÁ��oÃ%���ËÄ Ï �-��Ã��ÅÀ<ÄoÁ�*�Ç<ÃM�ÅÀ	� Ï Á��oÀ	�&���+� Ï �¢ÿTÁ�����Ã¿Á���Ç	���N2�Ì
¯ Ï Ä��¡ÿ�Ã¿Ä6Î�ÊËÀ	�dÃ��î�Kÿ�Ã(ÄÈÁ��oÃ©��� " �G�ËÃ " Ã%��E*�Ã%�¦HÆÃ¿Ã%�á���oÁ��oÃ%�¿Î[�¡ÿ�Ã©����Á��oÃ(ÊËÄoÁ 7 ÿå�¿Á���*ÓÃ

P ¬
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" Á 7�7 Ã����&��ÁMêMÁdÄ)2��f���¢ÿÂÁÍÀ��/H_ÿ�À��¢ÿ;�\Á���*ÓÃ?�)�dÇ	�ËÃ%�;�)�.�&*���ÁdÀ	� 7 Ã¿Ä��e�ËÄ " Á����6Ã>����Á��oÀ����oÀ	���¿Ì
é¦���¿Ã6Ä��oÁdÀ����\Á��ÅÃ��6ÎyH_ÿ�Ã6ÄÈÃ/�Kÿ�Ã/����Á��ÈÃ�� 7 Á��6ÃdÿÂÁ��3� Ï ���¿ÀÉÃ���t���oÄ Ï �%� Ï ÄÈÃÍÎªÀ	��À�� 7 �&�)�ÅÀ�*�ÇÉÃ/�)�
��*-��ÁdÀ	�HÁ���Ã����¿ÀÉÃ���0Á��ÂÁdÇ	�A�ÈÀ��\ÁÍÇ'�)�ËÇ Ï �oÀ	�&�CHâÀ��Kÿ�� Ï �;�¡ÿ�Ã1ÃB8 7 Ç<À	�¿À���Ã%� Ï�" Ã6ÄoÁ��ÈÀ��&�
���[�¡ÿ�Ã
Ã%��oÀ<ÄÅÃ����oÁ��oÃE� 7 Á��¿ÃdÌÓHfÃ%�ËÃ6ÄoÁdÇãÀ���ÊËÃ%��À�� Ï ���ÈÃ��¢ÿ��ÐÀ�� Ï Ã��6Î 7 ÄÈÃ��-� " À	�ÂÁ���oÇ��í*ÂÁ��ÅÃ��î�&�U�¡ÿ�Ã
�¡ÿ�Ã��dÄ��0���(� Ï Ã Ï Ã¿À	��Ê1��Ã%�¦H}�ËÄ)2A�6Î��¿Á��©*ÓÃÚÁ 7-7 Ç<ÀÉÃ��.À��0� Ï �¢ÿ��\Á��ÅÃ�� ± ÄL@Åê�â µ Å ¶ Ìt¯ Ï Ä��¡ÿ�Ã¿Ä6Î
�6Ã¿Ä���ÁdÀ	��ÄÈÃ%���oÄÅÀ��B�oÃ��LÿÐÀ<Ã¿ÄÈÁdÄ)�¢ÿÐÀ��\ÁÍÇ}���oÄ Ï �%� Ï ÄÈÃ��ÚÁÍÇ<Ç��GH ����Á��ÈÃ��t�)��*�Ã�ÁdÊËÊdÄÈÃ¿ÊËÁ��oÃ%�yÁ������¡ÿ�Ã
����Á��ÈÃ/� 7 Á��6ÃM� �1*�ÃM��Ã��%� "�7 �&�ÅÃ�� ± Ä Ï � m Å Î"ÕuÃ " m £ ¶ Ìt·QÃ¿ÄÅÃdÎ�ÿ��GHÑÃB�ËÃ6Ä¿Î½HÑÃ/�������ÈÀ	��Ã¿Ä[�¡ÿ�Ã
ÊdÃ���Ã6ÄoÁdÇ 7 Ä��&*�ÇÉÃ " H_ÿ�Ã6ÄÈÃ3���/��� "�" ÃB�oÄ��4�ËÄ'���KÿÐÃ¿Ä>���ÈÄ Ï �B� Ï ÄÅÃäÀ	�âÁ��)� Ï�" Ã%�~Ì
@,���A�dÃ���oÀ	�&�ÂÁdÇ " ÃB�Kÿ��!���Ç�e�ËÄÇ����Á��oÃL� 7 Á��¿ÃhÊdÃ���Ã6ÄoÁ��ÈÀ��&�"ÿ�ÁG�dÃeÿ�À<Ê�ÿ " Ã " �dÄ��PÄÈÃ%� Ï À<ÄÈÃ " Ã%�� �
Á����.ÁdÄÅÃt��� ";7�Ï ��Á��ÈÀ��&�ÂÁÍÇ<Ç	�åÀ���oÃ%���ÈÀ��ËÃÍÎWH_ÿ�À��¢ÿ " Á�2ÍÃ��?�Kÿ�Ã "æÏ �-� Ï À���Á�*�ÇÉÃ3�e�dÄãÊËÃ%��Ã¿ÄÈÁ��oÀ	��Ê
�¡ÿ�ÃD�ËÃ6Ä��yÇ<ÁdÄÈÊËÃ�����Á��oÃ1� 7 Á��¿Ã������QÄÈÃ¿ÁdÇ�JpH,�dÄÈÇ��ª���!���oÃ " �6ÌLþLH,�����>�KÿÐÃ " �&��� 7 Ä)� " À	�ÈÀ��ÐÊ
Á 7�7 Ä)�ËÁ��¢ÿ�Ã��[�¡ÿÂÁ��ãÄÈÃ��ÅÃ\ÁdÄ��¢ÿ�Ã¿Ä��oÿÂÁ��ËÃM��ÃB�ËÃ6Ç�� 7 Ã��0�G�ËÃ6Ä[�Kÿ�Ã 7 Á�������Ã��¿Á���Ã�À	�.Á��.Á��)�oÃ ";7 �
�)��ÄÅÃ����ËÇ	�dÃ6�¡ÿ�À�� 7 Ä)�&*�ÇÉÃ " �e�dÄ'���oÄ Ï �%� Ï ÄoÁÍÇ<Ç	� Ï ��ÄÅÃ����ÈÄÈÀ	�%�oÃ%�E����Á��ÈÃ6� 7 Á��6Ã��EÁdÄÈÃ�u

ò �.�f�~���-�Ç�j c�j�%¡f�j¢/¥À�¡f�½� Ö �Íç � 7 Ä��&*ÂÁ�*ÐÀ<Ç<À	���ÈÀ��âÁdÇÉÊ&�ËÄÈÀ��Kÿ " À��,����Ã+H_ÿ�À	�¢ÿ Ï �ÈÃ%�hÄoÁ��!J
��� " À�=\Á��oÀ����M�oÃ��¢ÿ-��À�� Ï Ã%�kÀ���Á���Á��)�ÈÃ "�7 �}�)�äÄÅÃ�� Ï �¿Ã+�¡ÿ�Ã>�oÀ " ÃâÁ����x���ËÄ(� 7 Á��6Ã+�%� " J
7 Ç<Ã98ÐÀ��¦�À���QÁ 7 Ä)��*�Ç<Ã " Ì~þeÿ�À���À ";7 Ä)�G�ËÃ " Ã%�A�t��� " Ã���Á��ÒÁ��%�&���¿Î.ÿ��GHÑÃB�ËÃ¿Ä6Î}�ÅÀ����6Ã
�Kÿ�Ã6ÄÈÃ0À���Á����&��JK=¿Ã6Ä)� 7 Ä��&*ÂÁ�*�ÀÉÇ<À��¦���KÿÂÁ��M�Kÿ�Ã�ÁdÇ<Ê&�dÄÈÀ	�¡ÿ " HâÀ<ÇÉÇ 7 Ä)�!� Ï �6Ã&Á���À��-���ËÄZJ
ÄÈÃ��B�ÚÁ�����HÑÃ6Ä¿ÌEé¦�À�Kÿ�Ã;���&��ÈÃB8!�<���>����Á��ÈÃåÃB8 7 Ç	�ËÄoÁ��oÀ����©ÁdÇÉÊ&�ËÄÅÀ	�Kÿ " �6Î 7 Ä)�&*ÂÁ�*�À<ÇÉÀ����ÈÀ��
�oÃ��¢ÿ-��À�� Ï Ã%��*ÂÁ��ÈÃ%���&�~ÿÂÁ��¡ÿ���� "�7 Á��B�oÀ����E�¿Á��qÄÈÃ%� Ï Ç��ãÀ	����ÄÈÁ " Á��oÀ	� " Ã " �ËÄ��1�oÁ��J
À���Ê&�ÚÀ�� Ï �ÅÃ¿Ä���ÁdÄÅÃ 7 ÄÈÃ 7 ÁdÄÈÃ%�
� �©� �dÇ<Ã¿ÄÈÁ��oÃ&Á(ÄÈÀ	�)2����[���oÁ��oÃ5� " À����ÈÀ����~ÌLþeÿ�Ã�*�Ã����
2!�-�fH>� 7 Ä)�&*�Á�*�À<ÇÉÀ����oÀ��,����Á��oÃ?� 7 Á��6ÃEÊdÃ���Ã6ÄoÁ��ÈÀ��&��ÁdÇ<Ê��ËÄÈÀ��Kÿ " �LÁdÄÅÃ+��Ã%�)�6ÄÈÀ�*�Ã���À���H�Ã��9J
�oÀ����E�Ì	°ËÌ « Ì

ò �[���f�x j j�! ��xÓ Ö�Ö �c�B¡G���j��Ò½¡�� Ö ¡���¢��yÓ��$è�Ò½���Íç ì!À	�¡ÿ6�¡ÿ�ÃéÁ��ÍÁdÀ<Ç<Á�*�À<ÇÉÀ	�¦�,���-�ÐÀ����ÈÄÈÀ	* Ï �oÃ%��J
" Ã " �ËÄ��í��� "�7�Ï �ÈÃ¿Ä���Á����	ÿ�À<ÊJÿ!J¦� 7 Ã¿Ã%�UH}�ËÄ)2A���oÁ��oÀ	�&�:�6Ç Ï ���oÃ¿Ä��¿Î "�Ï �¢ÿ!Á��)�ÈÃ���oÀ	�&�ÿÂÁ���*ÓÃ6Ã��U�e�!� Ï �ÅÃ��
�&�KÄÅÃ�� Ï �6À���Ê 7 Ä)�!�¿Ã%�)�ÅÀ���Ê��oÀ " Ã Ï �ÅÀ���Ê "�Ï Ç��oÀ 7 Ç<Ã 7 Ä����6Ã��)���ËÄ)�6Ìþeÿ�ÃDH,�ËÄ�2��\ÁÍÄÈÄÈÀÉÃ��ª� Ï �/�)�0�$ÁdÄ�À	�<��Ã����¿ÄÈÀ	*ÓÃ%�êÀ��aH�Ã��B�oÀ	�&�íÐÌ�°ËÌ Å Á��-��ÿ�Á��<�¡ÿ��GH>�
�KÿÂÁ��ÆÁuÊ&�!���ÒÇ	�ÞÁ��<*ÂÁÍÇ:Á����6À���Ê����¢ÿ�Ã " ÃEÁ����	Á��\ÁdÄÅÃ%� Ï Ç�Á���ÁdÇ	�!�ÈÀ	�����`��� "�"�Ï ��À	�\Á��ÈÀ��&�
���&���ãÁÍÄÈÃ4À "�7 �dÄ���Á��A�,� �	Á��¢ÿ�ÀÉÃ%�ËÃPÊ&�!���D� 7 Ã6Ã�� Ï-7 �¿Ì

þeÿÐÀ��(�¢ÿÂÁ 7 �ÈÃ¿Ä 7 ÄÈÃ��ÅÃ��� �ÑÁ3�ÐÃ%Hî��À	���oÄÅÀ�* Ï �oÃ�� 7 Ä��&*ÂÁ�*�ÀÉÇ<À	���oÀ	�,����Á��ÈÃEÃ98 7 Ç��ËÄÈÁ��oÀ	�&�	ÁdÇ<Ê&�dÄÈÀ	�¡ÿ "
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H_ÿ�À��¢ÿ���� " *�À��ÐÃ��F�¡ÿ�Ã��ÅÃ/�¦H}�1Á 7�7 Ä��ÞÁ��¢ÿ�Ã%�¿Ì"þeÿÐÃ/�ÈÃ��¢ÿ��ÐÀ�� Ï ÃdÎ$H_ÿ�À	�¢ÿ(À��[*ÂÁ��ÈÃ����&�(ÁD��À	��J
�oÄÅÀ�* Ï �ÈÃ����-�!�ÂÁ " À��eÿÂÁ��¡ÿ��%� "�7 Á��%�ÈÀ��&�<��� �ËÄÈÁdÊËÃ>�)�¢ÿÐÃ " ÃdÎ�ÿÂÁ��#�ÈÃB�ËÃ¿ÄÈÁdÇ�À "�7 �ËÄ���Á���éÁ��-�ÍÁ���J
��ÁdÊdÃ���u

ò êMÃ " �ËÄ������&��� Ï�"�7 �oÀ	�&��À��ßÇ��GH!Á�����À��-��Ã 7 Ã����ÐÃ���'���$�¡ÿ�ÃF� Ï�" *�Ã¿Ä}����Ã¿ÇÉÃ " Ã��� �ÆÀ��
�KÿÐÃ3����Á��ÈÃ6��Ã����¿ÄÈÀ 7 � �dÄ¿Ì

ò � �%�¿Ã%�)�+�)�/����Á��oÃ��QÀ��'�ÅÀ "�7 Ç<Ã�Á����&ÄoÁ 7 À��~Ìò þeÿ�ÃßÁdÇÉÊ&�ËÄÈÀ��Kÿ " ÿ�Á��*ÁkÇ��GH�����Á��oÃ#� " À��)�ÅÀ��&� 7 Ä)��*ÂÁ�*�ÀÉÇ<À	�¦�>H_ÿ�À	�¢ÿ6��� "�7 ÁdÄÅÃ����$Á��&� Ï ÄoÁ�*�Ç��
HâÀ	�¡ÿ.�¡ÿ�Ã,*�Ã���� 7 Ä)��*ÂÁ�*�ÀÉÇ<À����oÀ	� " ÃB�Kÿ��!���6Ì¸¯ Ï Ä��¡ÿ�Ã¿Ä " �dÄÈÃdÎ��Kÿ�Ã}�¢ÿÂÁ����6ÃL���x����Á��ÈÃ,� " À��ZJ
�ÈÀ	�&� " Á��/*ÓÃãÁdÄ)*�À��oÄÈÁdÄÈÀÉÇ	�ÒÄÅÃ�� Ï �6Ã��D*� 7 Ã6Ä��e�ËÄ " À	��Ê "�Ï Ç	�ÈÀ 7 ÇÉÃhÄ Ï ���}HâÀ	�Kÿ�À����ÐÃ 7 Ã���J
��Ã%�A�+�ÈÃB� �?���IÿÂÁ��¡ÿ1� Ï ���B�oÀ	�&���¿Ìò �+�ÐÇ<À�2ÍÃ�Ã98ÐÀ	���ÈÀ���Ê 7 Ä)�&*ÂÁ�*�À<ÇÉÀ����ÈÀ�� " Ã%�¡ÿ����-�+H_ÿ�À	�¢ÿ(ÁdÄÈÃ.*ÂÁ��ÈÃ%�0�&���¡ÿ�ÃM���oÁ��oÀ	� 7 ÄÈÃ\ÁÍÇ�J
Ç��!�\Á��oÀ����À���âÇ<ÁdÄÈÊËÃ;*�Ç��!�N2A�<��� " Ã " �ËÄ��dÎ¸� Ï ÄÒÁÍÇ<Ê&�ËÄÅÀ	�¡ÿ "¯Ï �ÈÃ%�/�-�!�ÂÁ " À�� " Ã " �ËÄ��
ÁdÇÉÇ��!�\Á��ÈÀ��&�~ÎH_ÿ�À	�¢ÿ�Ã%��� Ï ÄÅÃ�� " Ã " �dÄ���À	�'�&��Ç��0ÁdÇÉÇ��!�\Á��ÈÃ��0Á��>��Ã6Ã���Ã%�~Ì

ò þeÿ�ÃäÁdÇ<Ê��ËÄÈÀ��Kÿ " ��Ã6Ç<À	�dÃ¿Ä��QÊ����!�D� 7 Ã¿Ã%� Ï�7 �ãÁ����5�)�\ÁÍÇ:Á�*�ÀÉÇ<À��¦�ËÌ
þeÿ�ÃPÄÈÃ " ÁdÀ	����Ã¿Ä'�����¡ÿ�À��'�¢ÿÂÁ 7 �oÃ6ÄEÀ	�'�ËÄÈÊÞÁ���À��ÅÃ��1Á��'�e�ËÇ<Ç	�GH>�¿Ì � �»�oÃ¿ÄâÀ	�A�ÈÄ)�!� Ï �6À���Ê/�ÈÃ%� Ï Ã���J
�oÀ<ÁdÇ~����Á��oÃF� 7 Á��6ÃãÃB8 7 Ç	�ËÄoÁ��oÀ����åÀ���H�Ã%�%�oÀ	�&� O Ì « ÎAHÑÃEÊËÀ	�dÃF��ÃB��ÁdÀÉÇ��#�����¡ÿ�ÃF������Á " À	�+��� �ËÄÈÁdÊËÃ
ÁdÇ<Ç	���¿Á��oÀ	�&�1�)�¢ÿ�Ã " ÃäÀ��KH�Ã��B�oÀ���� O ÌÛåÁ��������¸�KÿÐÃ 7 ÁdÄÈÁdÇ<ÇÉÃ¿Ç$����Á��ÈÃt� 7 Á��¿ÃäÊËÃ���Ã6ÄoÁ��ÈÀ��&��ÁdÇ<Ê���J
ÄÈÀ��Kÿ " À��@H�Ã%�%�ÈÀ��&� O Ì O Ì � �ÒÃ��:ÿÂÁ����6Ã������ "�"�Ï ��À	�\Á��ÈÀ��&�!J8Ã����6À<Ã���y�ËÃ6Ä)�ÈÀ	�&�/���~�Kÿ�Ã 7 ÁdÄoÁdÇÉÇ<Ã6Ç
ÁdÇ<Ê��ËÄÈÀ��Kÿ " À�� 7 ÄÅÃ��ÅÃ���oÃ%�qÀ���H�Ã%�%�oÀ	�&� O Ì Å Ì � �¡ÿ�Ã��ËÄÅÃ%�ÈÀ��\ÁÍÇ 7 Ã6Ä��e�ËÄ " Á����¿Ã " ����Ã6ÇW�e�ËÄ'*����Kÿ
�ËÃ6Ä)�ÈÀ	�&���¸���-�KÿÐÃ 7 ÁdÄÈÁdÇ<ÇÉÃ¿ÇÞÁÍÇ<Ê&�ËÄÅÀ	�¡ÿ " À	����ÃB�ËÃ6Ç�� 7 Ã���À	�hHfÃ��%�ÈÀ��&� O Ìt£ãÁ����.� Ï�" Ã6ÄÈÀ	�\ÁdÇîÄÈÃ%� Ï Ç�� �
��Ã " �&�����oÄÈÁ��oÀ	��Ê4�Kÿ�Ãt�&*��ÈÃ6Ä��dÃ�� 7 Ã¿Ä��e�ËÄ " Á����6ÃM���#�KÿÐÃÒÁdÇ<Ê��ËÄÈÀ��Kÿ " �&�(ÁD¯ Ï�ï À�� � Ï � â# ¬&¬&¬
7 ÁdÄÈÁdÇ<ÇÉÃ¿Çx��� ";7�Ï �oÃ¿ÄÑÁdÄÈÃEÊËÀ	�dÃ���À	�cH�Ã%�%�ÈÀ��&� O Ì µ ÌiH�Ã��B�oÀ���� O Ì P ��À	�)� Ï �)�ÈÃ%�'� Ï À���Á�*ÐÇ<Ã_ÿÂÁ��Éÿ�À���Ê
Á���� 7 ÁdÄ��ÈÀ	�oÀ	�&��À	��Ê�� Ï ���%�ÈÀ��&�-�kÁ����cH�Ã��B�oÀ���� O Ì m �������¿Ç Ï ��Ã��ÑÁ����4�%�&���ÅÀ���Ã6Ä)�,� Ï Ä��Kÿ�Ã6Ä}H}�ËÄ)2�Ì

´qµ�� ð0ñuò0¼qñ�¸0¹2¾¿ó��Fð�¹2óP¹2ñ ð&ôqó�½âñ õFöMô.�¿»	ºLóä¹2¾¿»	¸
þeÿ�Ã�Ê&�ËÁdÇx���$����Á��ÈÃ+� 7 Á��¿ÃãÃB8 7 Ç��dÄoÁ��ÈÀ��&�ÚÀ��#� � " Á 7 Á#ÿ�À<ÊJÿ!J8Ç<ÃB�ËÃ6Ç " �!��Ã¿Çx��Ã%�)�6ÄÈÀ 7 �oÀ������&�� �
À	�)� Ï ���ÐÃ¿ÄÈÇ��fÀ���ÊäÇ��GHLJ8ÇÉÃ%�ËÃ6Ç~����Á��oÃF� 7 Á��6ÃuÁ����4����Á��ÈÃãÊËÄÈÁ 7 ÿ~Ì#¯/À<Ê�Ì O Ì	°+�¡ÿ��GH>�âÁ��;� Ï �ÈÇ<À��ÐÃ+���
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ÁM�ÅÀ "�7 Ç<Ã+�ÈÃ%� Ï Ã���oÀ<ÁdÇ����oÁ��oÃF� 7 Á��6ÃuÃB8 7 Ç	�ËÄoÁ��ÈÀ��&��ÁdÇ<Ê&�dÄÈÀ	�¡ÿ " ÌnþeÿÐÃ����ËÄÅÃ����$�Kÿ�Ã�ÁdÇ<Ê&�dÄÈÀ	�¡ÿ "
7 Ã¿Ä��e�ËÄ " �0Á�*�ÄÅÃ\Á����Kÿ�Jp�ÂÄ)���D�ÈÃ¿ÁdÄ)�¢ÿÕ�cÄ,¯iH����ÈÄoÁ��ËÃ6Ä)�oÁÍÇ[���äÁ " ����Ã6ÇOD³� Ï �-��Ã¿ÄÅÇ	�fÀ���Êª����Á��ÈÃ
ÊdÄoÁ 7 ÿ�Î$����ÁÍÄ��oÀ	��Ê��-Ä�� " ��� " ÃÒÀ���À��oÀ:ÁÍÇ$����Á��oÃ@L \ Ì?þeÿÐÀ���ÄÅÃ�� Ï À<ÄÅÃ��[�¦H}�1�ÂÁ���Á4���oÄ Ï �%� Ï ÄÈÃ%��u4Á
¯�éZ¯R4 � Ï Ã Ï Ã�à H_ÿÐÀ��¢ÿqÀ	� Ï �ÅÃ���� ����� �dÄÈÃ Ï �ÐÃB8 7 Ç��dÄÈÃ��0����Á��ÈÃ��uÁ����.Á;�oÁ�*�Ç<Ã3���éÃ98 7 Ç��ËÄÅÃ��
����Á��ÈÃ��Êß Ï �ÅÃ��<� � 7 ÄÅÃ%�ËÃ%��ÆÄÅÃ�� Ï ���ÂÁ���(���oÁ��oÃhÃ98 7 Ç��ËÄÈÁ��oÀ	�&�~Ìnþeÿ�ÃâÄÈÃ�� Ï Ç	�ÈÀ���Ê�*ÐÄÈÃ\Á��-�Kÿ�Jp�ÂÄ)���
ÊdÃ���Ã6ÄoÁ��ÈÀ��&�D���oÄoÁ��oÃ¿Ê��åÀ	� 7 ÄÈÃB�-Ã¿ÄÅÄÈÃ��D�G�dÃ¿ÄL�KÿÐÃ4ÁdÇ	�ÈÃ¿Ä)��Á��oÀ��ËÃF�ÐÃ 7 �¡ÿ�JK�ÂÄ����QÁ 7-7 Ä)�ÞÁ��¢ÿD�ÈÀ��-�¿Ã�À��
Ã%�ÂÁ�*�ÇÉÃ��kÃ����¿À<Ã%��hÄ)�GHLJ¦*�J8Ä��GH=ÊdÃ���Ã6ÄoÁ��ÈÀ��&�;���$�Kÿ�Ã+���oÁ��oÃEÊËÄoÁ 7 ÿ�"�Ì � Ç��)�ÐÎÐÁ��(HÑÃ+HâÀ<Ç<Ç~�ÅÃ¿Ã
À	�;@lÿÂÁ 7 �ÈÃ¿Ä Å Î Ï �ÈÀ	��ÊäÁ6*ÐÄÈÃ\Á��-�Kÿ�Jp�ÂÄ)���ÆÁ 7�7 Ä��ÞÁ��¢ÿåÀ	��� Ï �6Ã��ßÁ����ÈÄ Ï �B� Ï ÄÅÃ+�&�/�KÿÐÃQÊdÃ���Ã6ÄoÁ��)�ËÄ
" Á��ÈÄÈÀ�8��KÿÂÁ��>�\Á��5*ÓÃuÃ98 7 Ç��ËÀ��oÃ%�5� Ï ÄÈÀ	��Ê<�Kÿ�Ã6�)�dÇ Ï �ÈÀ��&� 7 Ä����6Ã����¿Ì

���!¤��jÓßØÔ × L \ ØàÚÌ 7�Ï �¡ÿ½�%L \ �"åÔvåU;���j e� ��à������QÃ "�7 �¦�-�'Ö �ð���A¤`�jÓà	Ì 7 � 7 �OLf�
�K�~�4�A�x¢�� L t�ù � Ï ���A�%Lf�>Ö �À���A¤��jÓ

�e� L t �ù ß Ö �À���A¤��cÓàÚÌ 7�Ï �¡ÿ$�OL t �ß Ôvßäã × L t Ø
�!Ó Ö"åÔF"aã × À	�$�%L��#ÁúÀ����OL t ��Ø

��Ó Ö
�!Ó Ö

��Ó Ö

¯/À<Ê Ï ÄÅÃ O Ì�°&uÊH�À "�7 ÇÉÃF�ÈÃ%� Ï Ã���oÀ<ÁdÇ½���oÁ��oÃ6� 7 Á��¿ÃPÊËÃ��ÐÃ¿ÄoÁ��oÀ����MÁÍÇ<Ê&�ËÄÅÀ	�¡ÿ "
þeÿÐÃ�� Ï ���B�oÀ����À� Ï ���A�%L��uÀ��À¯ªÀ<ÊÐÌ O Ì	°�ÄÈÃB� Ï Ä����t�KÿÐÃ;�ÅÃ%�<���,� Ï �%�¿Ã%�)�)�dÄ<����Á��oÃ��t����LËÌ�H�� " Ã
�e�dÄ " ÁdÇ<À	� " ���j� Ï �¢ÿêÁ�� ² H-â>:+� �äÀ����6Ç Ï �ÐÃ;� Ï�7�7 �ËÄ��.�e�ËÄ ó À	�����oÁ����Á��ÐÃ�� Ï �äÃ%�dÃ��� ��ô©H_ÿÐÀ��¢ÿ
�!��� Ï ÄÒÀ��ª=6Ã¿Ä��©�ÈÀ " ÃdÌ � ���oÁ��oÃ4H_ÿÐÀ��¢ÿêÃ��ÂÁ�*�Ç<Ã%�ÚÁ�� ó À�������Á���oÁ���Ã�� Ï �ÒÃ%�dÃ���ôTÀ��M2A���GH>�
Á���Áa6�ØdûÂü<ÕNwfüaûfÜ.Õ×ÖÔØdÖ8Ù×Ìêì©Ã1HâÀ<ÇÉÇâÁ��)� Ï�" Ã5�KÿÂÁ���� Ï Ä;� Ï ���6Ã��)���ËÄ4� Ï ���B�oÀ	�&�KÀ ";7 ÇÉÃ " Ã��� �
����Ã0���6�ÈÃB�ËÃ6ÄoÁdÇ[2A���GH>���&��Jp�Kÿ�Ã9J¬ë��í�oÃ%�¢ÿ���À	� Ï Ã��1Á��dÁÍÀ<Ç:Á�*�Ç<ÃD�e�ËÄ�Ã6Ç<À " À	�ÂÁ��oÀ	��Ê��ÍÁ���À	�¡ÿ�À	��Ê
����Á��ÈÃ�� ± @Åê~þ m °ËÎ Õ6�-� m £ ¶ ÎA�)�3�KÿÂÁ��(� Ï ���A�%Lf�LÄÅÃ%� Ï Ä)���ÆÁ6�ÈÃ%�}���`���&��Jp�ÍÁ���À��Éÿ�À��ÐÊ3�dÄQÖ�ØdûfÜdüjq¿ý<Ù
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� Ï �%�¿Ã%�)�)�dÄ;����Á��ÈÃ��¿Ì£þeÿ�ÃD�\Á��ÈÃ4H_ÿ�Ã6ÄÈÃ�L \ À	�.�ÍÁ���À	�¡ÿ�À	��Ê.À��.�����/�%�&���ÈÀ	��Ã¿ÄÅÃ��êÀ���¯ªÀ<Ê�Ì O Ì�°ËÎ
* Ï �<�¿Á���*�Ã{ÿÂÁ�����Ç<Ã%��*�©À	��À	�ÈÀ:ÁdÇÉÇ	�MÀ����ÅÃ¿Ä��oÀ��ÐÊ�Ã\Á��¢ÿ L ù � Ï ���A�%L \ �PÀ���)�¸àþÁ������ÅÃ%�)�ÈÀ���ÊßØÔå� Ï �%�A�OL \ ��Ì
� �F�¡ÿ�Ã�ÁÍÇ<Ê&�ËÄÅÀ	�¡ÿ "ï7 Ä����6Ã¿Ã��-�¿Î~À��F�%�&�����ÈÄ Ï �B� �u"äÎ`�KÿÐÃt���oÁ��oÃäÊËÄoÁ 7 ÿ~Ì�þy�4�ÈÁG�dÃ<� 7 Á��¿ÃdÎ`�Kÿ�Ã
���oÁ��oÃ%��ÁÍÄÈÃ0À��ÐÃ���oÀ��ÂÃ��ª*�êÁ Ï ��À	� Ï ÃD���oÁ��oÃD�ÅÃ�� Ï Ã��-�¿Ã�� Ï�" *ÓÃ6ÄÒÊËÀ	�dÃ��í*�À�KÿÐÃ1� Ï ���%�ÈÀ��&�
À��½�%Lf�×Ì¸éK�½HÆÃ�ÄÈÃ%� Ï À<ÄÈÃ+�Kÿ�ÃEÃ�� Ï À<ÇÉÀ�*�ÄÅÀ Ï�" ����Á��ÈÃ[� 7 Á��¿Ã 7 Ä)�&*ÂÁ�*�À<ÇÉÀ	�¦�/��À	���oÄÅÀ�* Ï �oÀ����~ÎHÑÃ "�Ï ���
���&�-���oÄ Ï �%��ÁIêMÁdÄ)2��f�í�¢ÿ�ÁdÀ��C*�í��� �dÄÈÀ��ÐÊTÀ	��"I�¡ÿ�Ã5�ÈÄoÁ��-�ÈÀ	�ÈÀ��&�yÄÈÁ��oÃ1*�Ã%�¦HÆÃ¿Ã%�ê����Á��oÃ�L
Á����IL t �e�ËÄuÃ%�dÃ¿Ä��TÁÍÄ)�@L�Á L t Ì&þeÿ�ÃÚÊËÄoÁ 7 ÿ("NÀ��[HâÄÈÀ��)�ÈÃ��0� �1��À	�)2qÄ��fHÕ*�(Ä)�GH²Á����Kÿ�Ã
ÁdÇ<Ê��ËÄÈÀ��Kÿ " 7 Ä)�!�¿Ã6Ã����6Î~�)�/�Kÿ�Ã6ÄÈÃ4À��'���/��Ã6Ã��5� �/���)�ËÄÈÃ4À	�âÀ	� " ÁdÀ	� " Ã " �ËÄ��dÌ

´qµ�ÿ � �1¸qó�� ¾\½ �²ºL»��qó��.¾\�\¾��*¹L¾\½ �¬ó��
	 � »�� ôqó�½h¹L¾¿»	¸
���Ã���Ã����dÄ���������� Ï ��Ã������� !��Ã"�� oÁ# oÃÚÃ%$'&ÐÇ(�ËÄÈÁ# oÀ)���*&�Ä!�+�¿Ã��!�,��Ã�&ÓÃ������-���* .��ÃÒÇ<Á/�0� Ï  
Á0�����åÁ#�ÂÁdÊËÃ���Ã��1 2�034 .�ÐÃ5 768�9��ÁdÀ)�"�ÂÁ# �Á,�� ÈÄ Ï �: Ï ÄÅÃ;�8�03=</À<Ê�Ì�>ÐÌ)?ËÌ@���ÃA<CBD<FEHG Ï Ã Ï ÃAI
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»]¼+½4¾�¿
¾ Ñ ´�Æ ¡ ±�Æ:¥]Â=!2ÏFÐ »]¼+½4¾�¿

Á � ÂÅÄP��´V¶ ¡ ±�Æ:¥%Ç%´�¹ ¡ ±�Æ%¥ �ÀÈ
I � p�&Xy���� ¡ ±�Æ:¥
` � ÂºÄ#±�Æ È

¼+¿ Ï ¼+ÍUT;¼
Á � ÂØ` � ÂHÊ

É � ÂKÊ
Ë�Ì ¾�Íg¼ ¡ �!�zy' .�'�J6c�\�l]Ke��rcdb=�'�0 [`l^;�x^.]USa^;�b¥5ÏlÐ »]¼1½4¾À¿

¾ Ñ ¡ I � ���0 [^;��&' 7�'¥�ÏFÐ »]¼+½4¾�¿
±YÂÅI � p�&4��& ¡ ¥
Ñ ÐTÒ ¼1ÓbÔ Ì ± ÕWV �ly���� ¡ ±J¥jÏlÐ »]¼1½V¾�¿

¾ Ñ ´�Æ ¡ ± Õ ¥RÂ�!8ÏlÐ »]¼1½4¾À¿
¾ Ñ ��´V¶ ¡ ± Õ ¥%Ç%´�¹ ¡ ± Õ ¥ �jÖV Á � ÏFÐ »]¼1½V¾�¿

Á � ÂØÁ � Ù|ÄP��´V¶ ¡ ± Õ ¥:Ç%´�¹ ¡ ± Õ ¥ ��È
I � p�&Xy���� ¡ ±;ÕU¥
` � ÂH` � Ù�Ä#±;Õ È

¼+¿ Ï
É � Â É � Ù|Ä�](� ¡ ±J¥]Ü ])� ¡ ±�Õ�¥ È

¼+¿ Ï ¼+ÍXT;¼
�l^����P�}�� �cm {^ ¡ ´�Æ ¡ ±;Õ ¥�gr])� ¡ ±J¥�gb±;ÕU¥

¼+¿ Ï
¼P¿ Ï
ËOÌ ¾�Í�¼ ¡ `l^��.^x])Sa^%�\])� ¡ M�gb´T¥�¥cÏlÐ

É � Â É � Ù|ÄYMYÜ ´ È
ËOÌ ¾�Í�¼ ¡ `l^��.^x])Sa^%�7�Z �c# l^ ¡LK gZM�gb±�Õ ¥!¥jÏlÐ »]¼1½V¾�¿

¾ Ñ ��´V¶ ¡ ± Õ ¥%Ç%´�¹ ¡ ± Õ ¥ �jÖV Á � ÏFÐ »]¼1½V¾�¿
Á � ÂØÁ � Ù|Ä#´V¶ ¡ ± Õ ¥:Çe´b¹ ¡ ± Õ ¥ È
I � p�&Xy���� ¡ ± Õ ¥
` � ÂH` � Ù�Ä#±;Õ È

¼+¿ Ï
�l^����P��](� ¡XK gZM�gX](� ¡ ±;Õ�¥�¥

¼P¿ Ï
¼+¿ Ï

¼P¿ Ï

<�]jeay}`l^L>Xp � ©���c�`{cdbKbj^.bV�� {c# {^,�!&Xc0�.^�ea^;�}^.`{cm {](�0�nc�bje��a`f]) !��� 3g�a`����+�X^7!
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 .�X^L�Z �c# l^0](�}^;�� {]U 7���zy�����^x`!���03l���0�P�\b)�P�.cdbT�ly����.^;���!�a`c�Z �c# l^;�.pR��X^x`l^:3g�a`l^�g�6c�X^;�@cY���+�X^`l^��.^.]USa^��¡c[�� {c# {^8]U u`f^� lyX`!���u]) .��](�X^��� {]) 7�� !�[ .�X^O�l^;�'�X^.`"�����QcdbKbj](�}e^�f^;���+�\](� ¡LK g?M�g]´T¥
6c�X^.`f^ K ](�5 .�X^9�l^����X^.`xg[M�](�c .�X^u](�X^��1 l]) 7�^�03] !�X^�&rc�`l^;�� L�Z �c# l^�c0���*´)])�A !�X^u])�X^;�� {]U 7�
�03F .�X^�`f^;�.^x])Sd^;�^�� �cm {^dp]��}^�])�X^;�� l]) 7�|](�s`f^;�.^x])Sd^;�^�1�O .�X^L�a`f]jea])�rcdbT�l^����X^x`cS6]jc�c��.cdbjbT .�`l^��.^.]USa^%�\](� ¡ M�gl´T¥�p9<�]je}pV>Xp ª �ly'���|cd`l])�l^��A .�}^"�kcd])���� l^;&��a !�rc# L {c0_d^"&Xbjc0�.^9 .��](�}^;�� {]U3s�c0���^&X`!�+�.^��!�[^Qc0�e�^�e�X]Kb(�\± Õ �#3C�Z �c# l^�±7](�N .�}^-�.c0�l^, .�Xc# A´�Æ ¡ ±J¥]\Âä´�Æ ¡ ± Õ ¥�p

s’

parent state

child state

s
h   (s)0Node

0h   (s’)Node

1

2

1h   (s’) 2h   (s’)[ , ] if in H

1h   (s’) 2h   (s’)[ , ] insert into H

lookup id(s’)
  

push s’ onto stack F
issue id(s’)

else do begin

end

3

0h   (s)

0h   (s’)

0h   (s)

0h   (s’)

state s’
to node

sends

node node

id(s’)
from node

receives

<�]jedyX`l^L>Xp ª ©2n+ l^;&���`f^;GzyX]j`f^;�k .�'](�X^��� {])3s�O�e�X]jb)�N�� {c# {^9± Õ �03C&Xcd`l^��1 d±ap
°7]USa^��qck�� {c# {^¡ea`lc0&��|�;�����f](�Z {](�}e^�#3_^�cd`��;��c0��� �u�� �cm {^;�xg�c#���qc#�!�ly'�|])�Xe�c�y��}])3g�a`��
�X](�Z {`f](�Xy' l](���^�03R�Z �c# l^;�0c#�.`!�0�!�d !�X^#H×&X`!�+�.^��!�!�d`!�.gV .�X^- .�0 {cdbl�;������y��X])�Qc# l](���^�;�0�� ¡ ](�
���+ l^;�.¥5�03@�ayX`�cdbKe��a`f]) .�'� c#�.`!�0�!��cdbjbV���P�}^;�[](�;©

` ¡ ^TÇJH�¥RÂ ¡ Hå�ç?/¥
H ^ ¡ ` � 1 `_a ¥

6c�X^.`f^ ` � c0��� `_a `l^	br^;�: 8 !�X^5�;���Z W�03��l^����X](�}euc,�� {c# {^[](�X^��� {]) 7��c0���|c-�Z �c# l^A�X^��!�x`l](&P .�a``l^��!&�^;�� l])Sd^.b)�dp
B7�Y&X`lc0�� l](�.^�g�]U Ð](�£](�X^:X��.]j^��� @ !�,](��&XbK^;�'^;�� Ý .�X^2�;�0����y'�X](�.c# {])���7c0�F�X^� {cd]jbK^;��](�9<�]jeXp;>Xp �c0���^<�]KeXp1>Xp ª g'�l])���.^a !�X^a�X^: 76W�d`!_8`lc0&X](�}b)����^��;���'^;�W�JSd^.`fb(�¢c0�}^;�N6�]) !�i .�+�Y�kc#�1���!�'�a`� 
�|^��!�lcdea^;�xp×ØW���'�l^;GzyX^��� {b)�å�� {c# {^
c0����])�X^;�� l]) 7�v�'^;�!�lcdea^��8cd`f^[�Xy'è�^.`f^;��c0�'�t�l^��� �](�
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bjcd`led^��Xb(�+�e_1�.p
B7���a`!�X^x`] .��c�S��a])���Z �cd`ZSdcm {](�0�|c#�����}^Qc0�Xb)�P�e_ig1���+�X^;�] !�rc# 2�rc�Sa^cSa^x`���3R^�6
�Z �c# l^;��bj^�3s �](�� .�}^.]j`-<CBD<FE§GzyX^xyX^i�a`�cd`f^|])�Xbj^��X`��¢c0���.c0�� uc\�'^;���{cdea^� .�^�0 .�}^.`��'�P�X^��`f^;GzyX^��� {])�Xe� !�X^;�  .�Ibry����\ .�}^.]j`��dy' {e��d](�Xe"�'^;���{cdea^,�XyPè¯^x`!�.p
��}^vcdbje��d`l]) !���  l^.`!�'](�Xc# {^���6c�X^��=c�bjbc .�X^*I � ����cd`f^�^;��&' 7�*c0���t !�X^.`f^vcd`l^\���µ�ay' Z�
�Z �c0�'�X](�Xef�� �cm {^[�d`|])�X^;�� {]U 7�v�|^��!�lcdea^;�xpØ��X^[&X`!���}bj^;�ã�#3L�X^� l^.`��|])�X](�Xe�6c�X^��æ .�X^��l^
�������X]U {])�����sc�`l^d�lc# {])���r^���c0�x`!�����Zc��X])�� {`f](�XyP {^;�O�l^� j�03l&X`!�+�.^��!�f^;�Z](�2c����0�P�} l`l])S6]jcdbT&X`!���+�bK^;��pN<r`!���  !�X^O�f^�Sd^.`{c�bW�X])�� {`f](�XyP {^;�� {^x`!�'](�rcm {](�0�¦c�bje��a`f]) !�����d�lyX`ZSa^��d^;�U](�t�Ê±[c�� ���#� g
62^-�rc�Sa^-�e�����l^��\ !�'y'�l^9�0]dc�_1�� l`{c'�����.]K`!�.y}bNc# l](�XeY&}`!����^�cdbje��d`l]) !��� ���L<F° � � � p

êAëgêdëZí îçïFðZñZòRóLñZð�ñ}ô�õ ö8÷Nôbøaïºù\ò]úbòRð�ðDïFðOù�úbö8óaòRóLñZð�ñDû+ô�ñZüfeKð�g2ö2úTñ7ô�øLÿ

�5�l])�Xe� !�X^\&Xcd`{cdbKbj^xb�cdbje��d`l]) !����g
 76W�¨�}](�� l](���: ��� �cm {^;�i±#¶'c0���æ±/¹�6�]jbKb���^^�|])�� {c0_d^��Xb)�
�xbNc0���l]U�r^;�"c#�u](�}^;�� {])�Qcdb2�� {c# {^���])3sc0���¨���}b)� ])3�´bÆ ¡ ±#¶�¥YÂ ´�Æ ¡ ±�¹%¥�c0���v´V¶ ¡ ±#¶�¥9Â ´�¶ ¡ ±�¹%¥c#����´�¹ ¡ ±#¶!¥]Âä´�¹ ¡ ±�¹:¥�pCnW](���x^�´�ÆQg�´�¶£c0����´�¹mc�`l^w])���X^�&�^����X^;�� @3Ry����� l](���'�.g# !�X^w`f^.bK]Nc0�X]Kbj]U 7�
�#3� .�X^8&rcd`lcdbjbK^.b¢cdbKe��a`f]) .�'�G](�Ð^;���l^��1 l]NcdbKb)�a !�X^W�lc0�'^wc0�l .�Xc# C�#3� .�X^2�l^�GzyX^;�� {]jcdbWcdbje��d`l]) !���
6�]U .�nc�bNcd`fea^a�rc0���\ {c0�Xbj^d�03$H���`!�/6c�.giea]US6](�Xe¡c"�� {c# {^,���'](���l])���N&X`!�0�rc0�X]Kbj]) 7���03

¥,Â � ¹
H���£ �R� ¶ � ¡ >Xp¤��¥

êAëgêdë�¨ ��©aò]üÝï«ªföWÿ¬©LðZï¤dñ}ô�õ
B7�v .�}^N&rcd`{c�bjbj^xbscdbKe��a`f]) .�'�ngh^Qc0�e�u���+�X^N�ly�&'&V�a`Z .�'c*�rc0���v {c0�XbK^i6�]) .���n`!�/6c�.pµ��X])�`f^;GzyX]K`l^;��cY .�0 {cdb=�03=H�´X�"���1 {^��d�03@�� !�a`{cded^dp]��X^, .�0 {cdb�c0���ay��� c�03@�!&Xc0�.^�`l^�G6y}]j`l^��^3g�d`
 !�X^"�'�+�rc0�'](�9�� !�a`{cded^Y�03§�¨�� {c# {^���`l^��kcd])���A !�X^Y�lc0�|^�c0�d3g�a`d !�X^Y�f^;GzyX^;�� l]Ncdb
Sd^.`!�f](���¯g]Ûp�^�p ¡ �1 ±m¥�� Ö0� ���1 {^��.pµ��zy��� .�X^i !�0 �c�bW�'^;���a`��¦`l^�G6y}]j`l^��|^��� kc#�.`!�0�!�¡cdbKbW���+�X^;�¡])�ed])Sa^��\���4©

® ÂhH�´X�[1�� ¡ m1t±J¥ Ö0� �
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 6%&%F'(%vkl%Fwx3G"�0	9]	7/

��X^N�� {c# {^kea`{c0&'���Y�03c������ ��� !�P�e�rc#�� {])�i���P�X^xb(�9�rc�Sa^N�|c0�������a`f^8cd`��;�� !�rc0�µ�� {c# {^��.p
��X](�2](�Ó^;��&�^��.]jcdbjbU�Y .�X^A�Qc0�f^,])�|bjcd`lea^c�Z�P�Z {^����W !�rc# 8�rc�Sa^A�kc0���" l`{c0���f]) l](�����xg1�l^�Sd^.`lcdb��03
6c�X](�e�\�kc��O��^7^;�Xc0�Xbj^��n])��^Qc0�e�\�� {c# {^�p8<ryX`Z .�X^x`.gr^:Sa^;�\���+�X^x`{c# l^.b)�O�;����&XbK^:$N�Z�+�� {^����
�rc�Sa^7b(�0�XeY�� {c# {^d�X^;���.`l])&' .�d`!���03l {^������a`j�zy��'�X`l^����c�03F�1�1 l^;�.gb�|c0_z](�}e�]) W���a`f^,^:X��x]j^��1 
 .�d l`{c0�'�!�']) F�rc0���Y_d^:�P��](���Z {^Qc#�Y�03b�Z �c# l^;�@6c�}^.`l^:Sa^x`]&V�����l])�Xbj^�p�Ö8��^%$'&}b(�a]U {](�}e5 !�X^;�f^8 768�
&X`!�0&�^x`� {]K^;�xg'6w^d�Qc0�k�X`lc0�kcm {](�.cdbjbU��`f^;�Xy��x^a .�X^7c#���ay'�1 W�03l�;�0����y'�X](�.c# {])���O&�^.`Z3g�a`!�'^;�
���k�ayX`�cdbKe��a`l]U .����p
��X^�c�bje��a`f]) !��� �X^��!�x`l](��^;�*](�v .�X^^&X`l^:S6](�ay����l^��� {])��� ¡ �l^x^�<�]KeXp
>Xp � ¥"�X^� l^.`!�'](�}^;�� .�X^](�X^��� {]) 7���03Ðc��'���P�\b)�P�.cdbT�ly����.^��!�!�d`5�Z �c# l^-± Õ ���i�f^;���X])�XeY .�}^d3RyXbjb4�� {c# {^d�X^;���.`l])&' .�d`c± Õ  .�
 .�X^|`l^����0 l^��'�P�X^O´�Æ ¡ ± Õ ¥�pNâA�+�X^i´bÆ ¡ ± Õ ¥�](���f^.`Z .���Z �c# l^i± Õ ](�� .��]) !��b)�P�.cdb]�rc0���f �c#�Xbj^¡])3]) 7])�-�'�0 �cdbj`f^Qc0�P�*&X`l^��l^��1 .gmc0�'�| !�X^;� `l^: {yX`����- !�X^'](�X^��1 l]) 7�[�03j�Z �c# l^O± Õ p���X])��c0�� l](���](�5&�^x`�3g�a`��|^��\3g�a`�^:Sa^.`Z��c�`!�u])�^ !�X^��Z �c# l^�ed`{c0&��^ .�rcm ,bK^Qc0���c .�kc����0�P�\b)�P�.cdbÝ�ly����.^��!�!�d`
�� {c# {^�p[B7�¨������ u](���Z �c0�'�.^;�xg
���/62^�Sa^x`.gR�� {c# {^N± Õ 6�]jbKbÓcdbj`f^Qc0�'�|��^O&X`f^;�f^;�� �](�| .�X^��rc0���
 �c0�}bj^ ¡ �l])���.^Y !�X^Y�zy��Y��^.`a�#3§cd`!����](�[ !�X^Y�� {c# {^uea`{c0&'�)](�,y'�lyrcdbKb)�^��y��e�)ed`l^Qcm {^.`A .�rc0�
 .�X^O�6y'�Y��^x`��03j�� �cm {^;�.¥�g
�����l^����X])�Xe[ .�}^O3RyXbjb]�Z �c# l^i�X^��!�.`f](&' !�a`96wc0��y����X^��.^;���{cd`Z�ap*B} 
�ly'X��x^;��](�f�ly��e�µ�.c0�l^��� .���f^;���µ�0�Xb)�* !�X^i�rc0���¨_d^:�+��`l^;GzyX]K`l^��¨ .�
b)�P�0_)y�&f .�}^i�� {c# {^](�X^��� {]) 7�8](�N .�X^,�rc#�!�k �c0�XbK^dp
<�]je}p'>Xp á �!���/6c��cY�;������y��}](�Qcm {](�0�P�\^:X��x]j^��1 scdbje0�a`l]U .��� 6c�X])�e�^�f^;���'��c"�'](�X])�kc�b4�zy��"�
��^x`C�03P3RyXbjb��Z �c# l^W�X^��!�x`l](&P .�a`��C��^� 762^.^;�"�'�P�X^��.p@hd�C��^�3g�d`l^dg#���+�X^2!V&X`!�+�.^x^;���@���9&4��&�&}](�XecO�� {c# {^9�0è| .�X^�b)�P�.cdbl<CBD<FEßGzyX^.yX^YI � c0�'���X^� l^.`��|])�X](�Xe� .�}^Y�l^: a�03R�fy��;�x^;�!���a`L�� {c# {^��.p
��X^L3Ry����: {](�0�N�e�X]jb)� ¡ ±ag}�=¥w](�sy'�l^;�k .�"�}^� {^x`!�'](�X^a !�X^��V !�k�ly����.^;���!�a`5�� {c# {^L�#3�cY&Xcd`l^��1 
�� {c# {^�±ap9nWy����.^;���!�a`,�Z �c# l^;�a3g�a`56c�X](�e��´�Æ ¡ ±J¥5Â !Zcd`f^Y�X^.cdb) a6�]U .��b)�P�.cdbjbU�@](�[ !�X^�y��fyrcdb
3Pc0�!�}](���zyA�0 .�}^.`O�fy��;�x^;���!�a`N�Z �c# l^;�8c�`l^\ l^;��&V�d`{cd`f]jb)�f�� !�a`l^���](��c|�!�|cdbjbc�Z �c# l^
b(�+��_zy�&
 �c0�}bj^NS6]Ncvc|�.cdbjbj !���Z .�a`f^:�}�� �cm {^ ¡ M�g2�hgc±;Õ ¥�6c�X]jbK^i .�X^x]j`��rc0���t_�^��+�8cd`f^k�l^;�� � .�� .�X^x]j`
�/6c�X^.`a&}`!�+�.^;���!�a`��dS6]Nc|c��Qc�bjbÝ .�i�f^;���+�7_d^:�+� ¡LK gzM�gi�hg¤á\g�ë^¥�pdQ[^.`f^6M@](�c .�X^�](�X^��� {]) 7�^�03
 .�X^�&rcd`l^��� L�� {c# {^�g¯�q])�A !�X^��e�X]Kb(���zy�����^x`.gÝ± Õ ](�A !�X^��e�}]jb(�[�� �cm {^�c#��� K g¯á�g�ë cd`l^- .�X^
&rcd`Z {]) l](���}](�XeXg+&X`f](�|cd`��kc0���^�l^��;�����Xcd`��k_�^��NS�cdbjy}^;�c�03
± Õ `f^;��&�^��� {]USa^xb)�ap
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»]¼+½4¾�¿
¾ Ñ ´�Æ ¡ ±�Æ:¥]Â=!2ÏFÐ »]¼+½4¾�¿

Á � ÂÅÄP��´V¶ ¡ ±�Æ:¥%Ç%´�¹ ¡ ±�Æ%¥ �ÀÈ
I � p�&Xy���� ¡ ±�Æ:¥
` � ÂºÄ#±�Æ È

¼+¿ Ï ¼+ÍUT;¼
Á � ÂØ` � ÂHÊ

É � ÂKÊ
Ë�Ì ¾�Íg¼ ¡ �!�zy' .�'�J6c�\�l]Ke��rcdb=�'�0 [`l^;�x^.]USa^;�b¥5ÏlÐ »]¼1½4¾À¿

¾ Ñ ¡ I � ���0 [^;��&' 7�'¥�ÏFÐ »]¼+½4¾�¿
±YÂÅI � p�&4��& ¡ ¥Ñ ÐTÒ��\ÂÅ?(�/Ðò4 �ly'�;� ¡ ±m¥&4+ÏFÐ »]¼1½V¾�¿

± Õ Â �e�}]jb(� ¡ ±�Ç{�Ý¥
¾ Ñ ´�Æ ¡ ±;Õ ¥RÂ�!8ÏlÐ »]¼1½4¾À¿

¾ Ñ ��´V¶ ¡ ± Õ ¥%Ç%´�¹ ¡ ± Õ ¥ �jÖV Á � ÏFÐ »]¼1½V¾�¿Á � ÂØÁ � Ù|ÄP��´V¶ ¡ ± Õ ¥:Ç%´�¹ ¡ ± Õ ¥ ��ÈI � p�&Xy���� ¡ ±;ÕU¥
` � ÂH` � Ù�Ä#±;Õ È¼+¿ Ï

É � Â É � Ù|Ä�](� ¡ ±J¥]Ü ])� ¡ ± Õ ¥ È
¼+¿ Ï ¼+ÍXT;¼ ÏFÐ »]¼1½V¾�¿

�� !�a`l^%�7�Z �c# l^ ¡ !L� ¡ ±J¥:Ç{�@Ç%± Õ ¥
�l^����P�}_d^��+� ¡ ´�Æ ¡ ± Õ ¥�gX])� ¡ ±J¥�gX��g4´V¶ ¡ ± Õ ¥�gT´�¹ ¡ ± Õ ¥!¥

¼+¿ Ï
¼+¿ Ï

¼P¿ Ï
ËOÌ ¾�Í�¼ ¡ `l^��.^x])Sa^%�7_�^��+� ¡XK gNM�gX�hgiá\grë^¥!¥jÏlÐ »]¼1½V¾�¿

¾ Ñ �Iá7Ç{ë �jÖV Á � ÏFÐ »]¼1½V¾�¿Á � ÂØÁ � Ù|ÄP�Iá7Ç{ë ��È
�f^;���+�\](� ¡LK g�M�gX`f^� l`l]j^:Sa^%�\](� ¡ á7Ç{ë^¥�gr�hg'3Pcdb)�l^/¥

¼+¿ Ï ¼+ÍUT;¼
�f^;���+�\](� ¡LK g�M�gX`f^� l`l]j^:Sa^%�\](� ¡ á7Ç{ë^¥�gr�hg' {`fyX^/¥

¼P¿ Ï
ËOÌ ¾�Í�¼ ¡ `l^��.^x])Sa^%�\])� ¡LK g�M�gb´�gr�hgN�=¥!¥jÏlÐ »]¼1½4¾�¿

É � Â É � Ù|ÄYMYÜ ´ È
¾ Ñ ¡ ��ÂÅ3Pcdb(�f^/¥

�f^;���+�7�� {c# {^ ¡LK gr`f^� l`l]j^:Sa^%�7�� {c# {^ ¡ M�gr�Ý¥�¥
�X^xbj^� l^:�}�� �cm {^ ¡ M�gT´T¥

¼P¿ Ï
ËOÌ ¾�Í�¼ ¡ `l^��.^x])Sa^%�7�Z �c# l^ ¡LK g4±�Õ ¥!¥jÏlÐ »]¼1½V¾�¿

I � p &}y��!� ¡ ± Õ ¥
` � ÂH` � Ù|Ä#± Õ È¼P¿ Ï

¼+¿ Ï
¼P¿ Ï

<�]jeay}`l^a>Xp á ©§ØW������y��}](�Qcm {](�0�P�\^:X��x]j^��1 j�� �cm {^,�!&rc#�.^�ea^;�X^x`{c# l](����cdbKe��a`f]) .�'�·3g�d`����P�}^�!
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 .�� !�X^a&rc�`l^;�� ��'�P�X^d�1���Qc�bjbj])�Xe,�l^����P�\])� ¡LK g�M�g�´¤gW��gO��¥R6c�X^x`l^��n])�W���/6K�l^: j .��3Pc�b(�l^c .�](���}](�Qcm {^, .�rc# A .�X^9�� {c# {^�6wc0�a�'�0 a&X`f^;�f^;�� �](�\ .�X^9�rc0�!�� {c0�XbK^dp5��X^Y&rcd`f^;�� a&}`!�+�.^;���!�a`
�X^.^����� .��`f^;�!&4�����k���i�f^;���}](�XeY !�X](�j�Z �c# l^L�!�Y !�rc# Z]U j�Qc#�N��^�])���l^x`� {^���](�� .�Y !�X^0`f^;���0 {^
&X`!�+�.^��!���a`;���d<@BD<@EÅG6y}^.yX^�p
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 !�X^-&X`l^��l^;�� ]brcde��)](�5���0 A�l^: QgT .�X^
�a`l]Kea](�Xcdb��fy��;�x^;�!���a`5�� �cm {^,�X^;���.`f](&' !�a`A± Õ �Z .�a`f^;��](�N .�}^-�Z �c# l^7b(�+��_zy�&i �c0�}bj^�](�Z`f^� l`l]j^:Sa^��y��l])�Xe�`l^: {`f]j^�Sd^:�}�� �cm {^ ¡ M�gF´4¥jy= .�X^"�Z �c# l^�± Õ ](�d !�X^;���f^;�� , .�N���+�X^ K S6]Nc�ci�.cdbjbl .�N�f^;���P�
�� {c# {^ ¡LK gT±;Õ�¥�p2nW])���.^5 .�X^a�Z �c# l^a�X^��!�.`f](&' !�a`c±;ÕX])�W���/6K����b)���Xea^x`2`f^;GzyX]j`f^;�N���O !�X^d&Xcd`l^��1 
&X`!�+�.^��!���a`.gT�X^xbj^� l^:�}�� �cm {^ ¡ M�gT´T¥Z`f^;���/Sa^;��]U �3R`!���Û .�X^,�� {c# {^7b)�P��_zy�&N {c0�Xbj^�p
<�](�XcdbjbU�ag£](�������'](�Xek�� {c# {^���cd`f^k`f^;�.^x])Sd^;�¨S6]Nck�QcdbKb(�L .�n`l^��.^.]USa^%�7�� {c# {^ ¡LK g2±;Õ�¥L6c�X^x`l^ K ](�
 .�X^��l^����X^.`����P�}^dp^B7���;���'](�}e\�Z �c# l^;��c�`l^8c#���X^;�� .�\ !�X^kb)�P�.cdbR<CBD<FE GzyX^.yX^�g5c0����cd`l^
6�`l]U ! {^��\�dy' c .���X](��_�c0�5&rcd`� 5�03F .�}^9�Z �c# l^9��&rc0�.^�pjâ5�0 {^,���/6ä !�X^uc#�� {]US6]) {]K^;�j�#35c0���}](�Xe
 .�X^c�Z �c# l^c !�L .�X^c�� {c# {^��Xc0�!�� �c0�}bj^�c0���'c0�'�X](�Xe7]U 
 .�L .�}^[b)�P�.cdb�<@BD<@EÚGzyX^.yX^5�rc�Sa^c��^.^��
�l^�&rcd`{cm {^;�¯p2h�b(���Y���0 l^d .�rcm W .�}^�cdbje0�a`l]U .���«])�w^:X��x]j^��1 s](�O !�X^d�f^;���f^, !�rc# sc# j������ W���X^
�;��&��k�03h^Qc#�e�\3RyXbKb��� {c# {^,�X^��!�x`l](&P .�a`�](�Z^:Sa^x`A�f^;�� Qp
<�]je}p=>Xp � �fy����|cd`f](�l^��a .�X^��|cd](���Z {^;&'�- !�rc# , .�X^��������uy��X](�.c# {])���P��^�X��.]K^;�� 7cdbKe��a`l]U .���
&�^x`�3g�a`����j !�|])�X^;�� l])3s�8^.c0�e��`l^;���0 l^L�e�X]jb)�[± Õ �03@�� {c# {^9±ap
°7]USa^��qck�� {c# {^¡ea`lc0&��|�;�����f](�Z {](�}e^�#3_^�cd`��;��c0��� �u�� �cm {^;�xg�c#���qc#�!�ly'�|])�Xe�c�y��}])3g�a`��
�X](�Z {`f](�Xy' l](���^�03]�Z �c# l^;�,c0�.`����!�(H &X`��P�x^;�!���a`!�xg� .�}^��;�0����y'�X](�.c# {])���k�;���Z ¡ ])�\���1 {^��e¥d�03
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s’

parent state

child state

s

1

2

1h   (s’) 2h   (s’)[ , ] if in H

1h   (s’) 2h   (s’)[ , ] into Hinsert

lookup id(s’)
present = true

present = false
issue id(s’)

  do begin

end else do begin

end

0h   (s)node

0h   (s’)

id(s’)
and
present
flag from
node 

receives

3 4

5

h   (s)0Node

0h   (s’)Node

0h   (s)

1h   (s’) 2h   (s’)[ , ] 

0h   (s’)

0h   (s)node

0h   (s’)

push s’ onto stack F

node

hash keys

to node

sends
if  present
flag not set

to node
sends state s’

<h]jeayX`f^Y>Xp � ©Ln1 {^;&'��`f^;GzyX]K`l^;�����[ !�X^��;������y��}](�Qcm {](�0�P�\^:X��x]j^��1 ,cdbKe��a`l]U .���  !��](�X^��1 l])3s�
�e�}]jb(�k�Z �c# l^�± Õ �03@&rcd`f^;�� d±¢p
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ratio of arcs to states (a/n)

 16 byte state vector
 32 byte state vector
 64 byte state vector

128 byte state vector
256 byte state vector

<h]jeayX`f^9>}p¤�'©s±�c# l](���03
 !�X^��������uy��X](�.c# {])���@b(�¢c#�[�03
 !�X^u^����rc0�'�.^;�vc�bje��a`f]) !���  !�� .�Xc# 
�#3C .�}^-�d`l]jed](�rcdb�cdbKe��a`l]U .����p
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�ayX`�^;�'�rc0���x^;��c�bje��a`f]) !���t](�;©

` ¡ ^bÇ{�CÇJH�¥]Â ¡ H �t?J¥
H ¡ ^ ¡ `P� 1 ` � ¥�1�� `_a ¥

6c�X^.`f^ `P� g ` � c#��� `_a `l^	br^;�: d .�}^��;�0�� L�03
�l^;�'�X](�Xe8c��rc0����_d^:�ag�c��� {c# {^�](�X^��1 l]) 7�nc0���c*�� �cm {^k�X^;���.`f](&' !�a`�`l^��!&�^;�� l])Sd^.b)�dpµh,e¢c�](�¤g]3g�a`�^:X��.]j^�������`f^Qc0�������xg2`f^QcdbZ])��&XbK^;�'^;�� �cJ�
 {])����� ¡ bK](_�^i�ayX`��e¥��!�'�ayXb(�v�XyPè¯^x`��Xc0�!�v_d^:�ag8�� �cm {^�c0����](�}^;�� {]U 7�¨�'^;�!�lcdea^��|c#���v�l^;�'�
 .�X^�� ])�
bNc�`lea^9�Xb(�+�e_1�.p,<�]KeXpT>Xp¤���;����&rcd`f^;�d !�X^�`{cm {](���03] .�}^Y�;������y��}](�Qcm {](�0�nb)�¢c0���03
 .�X^�^;�'�rc0���x^;��c�bje��a`f]) !���Û !�" .�rc# 5�03F .�}^-�d`l]jed](�rcdb¯cdbje0�a`l]U .���·3g�a`jS�cd`l])�ay����Z �c# l^�ed`{c0&��
�X^;�'�l]) l]j^�� ¡ c#�uea]USa^;�f�1�| .�}^k`{cm {](�^�03[cd`��;�- .���Z �c# l^;�#^ Ö �=¥�c0�'�"c
`{c#�Xea^��03c�� {c# {^��X^:�
�!�x`l](&P .�a`�bj^;�}e0 .���xp0�5�l](�}eO&rcd`lc0�'^� {^x`!�5 �c0_�^;��3R`!�0�Ã�dyX`�])��&}bj^;�'^;�� {c# {])���k�X^;���.`l])��^��)](�ØW�rc0&' l^.` ª g
62^k�l^� `P� Â×?J£�c0��� ` � Â � p|��X^@ea`lc0&��µ�!�'�J6c�" !�rc# " .�}^�^;���rc#���.^��cdbje0�a`l]U .���å`f^;�Xy'�.^;�A .�X^9�;������y��X])�Qc# l](����b(�ac0�\�fy����Z �c0�� {]jcdbjbU�N3g�a`[ea`{c0&'���A6�]U .��c|`{c# l](�
�03[cd`��;�9 !�[�Z �c# l^;��ea`f^Qc# l^.`, .�rc#�v£nc0�'�f .�rcm 9 !�X^8`l^��Xy��: {](�0�q](���;������y��}](�Qcm {](�0� b)�¢c0�](���x`l^.c0�l^��d6�]) !�n])���.`f^Qc0�f](�Xe��� �cm {^��}^;�!�x`l])&' .�a`5�l])M.^uc0���
])���.`f^Qc0�f](�Xe'ea`lc0&��[�}^;���f]) 7�apA<b�a`ea`{c#&����,6�]) .�¦cNSa^.`Z� b(�/6«`lc# {])�N�03Zcd`��;�, .�^�� {c# {^��uc0�'�qck�!���d`� 9�� �cm {^��X^;���.`l])&' .�d`.gl .�X^
�;������y��}](�Qcm {](�0��b(�¢c0�@])�k3Pc#�� �](�'�.`l^.c0�l^��.pWQA�/6w^:Sa^x`.g4���+�X^.b)�j6�]) !�^�fy��e��b)�J6=`{cm {](�0��cd`l^`{cd`f^dg¯c0���*������ d�03] .�X^�� ���a`l`f^;��&V���'�� .�i�f](��&Xbj^-GzyX^.yX^x](�XeN���+�X^.b)�5 !�rc# a�Xc/Sd^"�l])��&XbK^
&X`!�+�Xy��: ��{3g�a`!� ���abjyP {](�0���.p
����� ����']3G"$'t9$0&1B #%��!'("$��3G"�/  6-71u' � 3Am�'(%

�q^L�'�J6K�X^:Sa^xb(��&@cY���P�}^.bT3g�a`W&X`f^;�X])�� l](�Xe� !�X^0`fy��P�} l](�'^0c0�'�i�!&�^.^��Xy�&^�03Ý .�X^d�a`l]Kea](�rc�bc0���)^����rc0���x^;�¦cdbje0�a`l]U .������6c�X^;� ](��&Xbj^��|^��� {^;�\���vci�� {c# {])�QcdbKb)���\`��ay' l^;�\6�`lc0&rcd`��ay����
�|^��!�i�#3�HÃ&}`!�+�.^;���!�a`��.p]�¦^0c0���ly��'^A !�rc# 2 .�X^x`l^0c�`l^�^'c�`!�;�R .�9��^�ea^;�}^.`{cm {^;�8c0���� !�rc# 
 .�X^x`l^�cd`l^7c" .�# �cdb=�#3��)y��}](GzyX^,�� {c# {^�� ¡ ���P�}^;�e¥s])�k !�X^,�� {c# {^7ea`lc0&��¤p
��X^W���+�X^.b¢])�F�Xc0�l^��Y���, .�X^2�Qcdb)�.yXbjc# {])���,�03' 768�d_�^��-Gzyrc0�� {]U {]K^;�;©Ý !�X^,zexm²,é4q6êL�dêÛæ{x�ç¡êPæs²k�
�z� ¡ ^TÇl�CÇ�H[¥Ð`l^�GzyX]j`f^;�Y .��ea^;�}^.`{cm {^Zcd`��;��c0���Y�f^Qcd`��e��3g�d`@�Z �c# l^;�m])�9 .�}^wb(�+�Qc�b+�Xc0�!�Y {c0�Xbj^�gc0���� !�X^\zexm²"²"q6çræ{z��dêÛæ{x�çvêPæs²k���[� ¡ ^TÇl�CÇ�H[¥�`l^�G6y}]j`l^��� .�i�f^;��� c0�'�)`l^;�x^.]USa^"�����+�\b(�+�Qc�b
�� {c# {^��.p��Ó`f^;�X])�� l^;��`ly��P�{ {])�|^t�[� ¡ ^bÇ{�CÇ�H[¥s](�j .�}^;�^�l](��&XbU�kea]USa^��\���

�z� ¡ ^bÇ{�CÇJH�¥RÂE�[� ¡ ^bÇ{�CÇJH�¥£1��[� ¡ ^bÇ{�@Ç�H�¥
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&X`l^��l^��1 l^;� ](��hA&�&�^;���X] $�h�p¦£6g�cdb) !���ayXe0�)cO�;�0��&XbK^� l^uy����}^.`!�Z �c0�'�X](�XeN�#3] .�X^Y���+�X^.bh](�
���0 �`l^�GzyX]j`f^;�|�X^.`f^dp�B} ,�ly'X��x^;�9 !�k���0 {^" !�rc# L .�}^����+�X^.b
�Xc0��ck&Xcd`{c0�'^� l^.` Kv¡ ���a`l`f^:�
�!&4�����X])�XeO !�O .�X^�](�X]U {]jcdbÝ�zy��Y��^.`d�#3R&rcd`� !�,])�\ .�}^Y���+�� l^;�O¥�g�c#���[ .�Xc# �c0� K ](�'�.`l^.c0�l^��.g
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Êh]jeayX`f^BËXpÍÌQ~'©=Î_ÏX^�ÐzyZÑ#Ò�^.`�Ó¤ÔzÕ�c�ÐXea]ÖÒ}bj^_×ØÕ{c�Õ{^�× ¡ �Ý¥Óc¤ÐZÙ5Õ�ÏX^uÐ6y�Ñ#Ò�^x`�Ó�Ô�cd`ØÚF× ¡ ^+¥Ó]ÍÐGÕ�ÏX^
×�Õ�c�Õl^7ea`{c¤Û�ÏqÓ¤Ô:ÕJÏ}^>ÊmÑ�nAÑGÓ�ÙX^.b[ÔÜÓd`PÝdc�`l]ÖÓdyZ×PÝ�cdbjyX^�×_Ó¤Ô K p
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×�Ó.ÙZÓAÕJÏX^xÐzyZÑ#Ò�^.`�Ó¤Ô�×ØÕ�c½Õ{^F×��Uc¤ÐZÙ®ÕJÏX^xÐzyZÑ#Ò�^.`¶Ó¤Ôwcd`ØÚF×>^
]ÖÐ7ÕJÏ}^G×�Õ�c�Õl^¡ea`{c¤Û�Ï ¡ ×l^.^
Ê�]je}pZËXp�Ì&~�¥�p
Þ�ß ¿ � ¾Xà�¼�TYÓ�¿ Ï TFá]¼1¼ Ï:ß á£T

Î_ÏX^vea`{c�ÛZÏvÓ�Ð�ÕJÏ}^�bj^	ÔâÕ�]ÖÐvÊh]jeXp�ËXp�Ì�Ì�×�Ï�ÓÉãB×�Õ�ÏX^�Õ{]ÍÑ|^ ¡ ÙX^:�OÐX^FÙ�c¤×<Õ�ÏX^�Ñ|c½äW]ÖÑ�y�Ñ
ÛX`�Ó�Ú.^�×�×ØÓa`�`fyZÐP�LÕ{]ÖÑ'^/¥�Õ�c0_�^FÐAÕJÓ¡^	ä�ÛXbÍÓa`l^¶×ØÕ{c�Õ{^¶×ØÛrc¤Ú.^�×�Ó�Ô=ÙX]Uè¯^x`l^�ÐåÕu×f]Öæ.^�× ¡ yZÛAÕJÓ K ÂH��¥yZ×l]ÍÐXe¹Ìag@£Wg�ËXg � g�ÌJ£�c�ÐZÙ°Ì ª Û}`�Ó�Ú.^F×Ø×�Óa`Ø×6Ó�Ð7Õ�ÏX^�ht�R�a~a~a~}p�ÞÓc¤Ú�ÏçÓ�ÒZ×l^x`ØÝd^FÙ�`fyZÐP�ÁÕl]ÖÑ'^
Ý�cdbjyX^¡]Í×�Ú.cdbÖÚxyXbNc½Õ{^FÙ¦c¤×(ÕJÏ}^5Ñ'^Qc¤Ð¹Ó¤Ô�ÔÜÓayX`7`lyZÐ�×.p<Î_ÏX^ K Â � ×�Õ�c�Õl^5×ØÛrc¤Úx^ ¡ Ë�Ë � ��Ë ���
×ØÕ{c�Õ{^�×e¥(ÚQc¤Ð®Ò�^'ed^FÐX^x`{c�Õl^FÙ¹Ó�Ð cA×f]ÖÐXedbj^IÛX`ØÓ�Úx^F×�×ØÓa`7]ÖÐvc¤ÒNÓay�ÕxÌ��AÑ']ÖÐzy�Õl^F×,�a~�×f^FÚFÓ¤ÐZÙZ×Fy
Ì ª ÛX`ØÓ�Úx^F×Ø×�Óa`Ø×0`l^�è6y}]j`l^_cfyZ×ØÕ á Ì6×f^FÚ�Ó�ÐZÙZ×xp]Î_ÏX^ K Âº�5×�Õ�c�Õl^6×�ÛXc¤Ú.^ ¡ Ì�ÌÐ~ �0� Ì/�a~I×�Õ�c�Õl^F×e¥
ÚQc¤Ð¾Ò�^�ea^FÐX^x`{c�Õl^FÙ�Ó¤Ð�c5×f]ÖÐXedbj^¶ÛX`�Ó�Ú.^�×�×ØÓa`0]ÖÐ\� ª Ñ|]ÍÐ6y�Õ{^F×�y£Ì ª ÛX`ØÓ�Úx^F×�×ØÓa`�×,`l^FèzyX]K`l^_cfyZ×ØÕ
Ì � £#×l^�ÚFÓ�Ð�ÙZ×.p
Î_ÏX^�ea`{c�ÛZÏ�Ó�Ð�ÕJÏX^q`l]je¤ÏåÕ�]ÖÐÃÊ�]KeXp�Ë}pÍÌ�Ìé×ØÏZÓYãB×7ÕJÏX^é×ØÛ�^x^FÙXyZÛ�×®ÔÜÓd`¾ÕJÏX^éÚ.c¤×l^�× K Â
Ë�Ç � Ç ª Ç á Ç � Çe�}pÃÎ_ÏX^®×�Û�^.^�ÙXyZÛhÔÜÓd`AH ÛX`�Ó�Ú.^�×�×�Ód`�×�]Ö×8ea]�Ýa^�ÐhÒëê�Õ�ÏX^)`lyZÐvÕl]ÖÑ'^�Ó¤Ô�ÕJÏX^
×l^�è6y}^FÐëÕ{]jcdbhed^FÐX^x`{c�Õl]ÖÓ�Ð ¡ H Â³ÌJ¥PÙX]�Ý6]ÖÙX^�Ù¾ÒëêAÕJÏX^�`lyZÐ.Õ{]ÍÑ|^¶Ó¤Ô£ÕJÏX^>ÙX]Ö×�Õ{`l]ÍÒXy�Õl^FÙ�ea^FÐX^x`Z�c�Õ{]ÍÓ�Ð�ã�]ÍÕ�ÏqH,ÛX`ØÓ�Úx^F×Ø×�Óa`Ø×.p�ÊrÓd` K ÂK�'yZ×f]ÖÐXeAÌ ª ÛX`ØÓ�Úx^F×Ø×�Óa`Ø×uã2^>Ó¤ÒZ×l^x`ØÝa^�cI×�Û�^.^�ÙXyZÛ�Ó¤Ô
Ì�Ìap ��� g¤ed]ÍÝ6]ÖÐXe8c¤Ð)^�ìGÚ.]K^FÐZÚ	ê7Ó¤Ô á Ëåí8p�ÑqÓ�×ØÕ¶Ó�Ô�Õ�ÏX^�bÖÓ¤×ØÕ0^	ìGÚ.]j^�ÐZÚ�ê�ÚQc¤Ð®Ò�^¡c¤ÚFÚ�ÓayZÐëÕ{^�Ù
ÔÜÓa`BÒëê�ÚFÓ�ÑGÑ�yZÐ}]ÖÚQc½Õ{]ÖÓ¤Ð�ÓÉÝd^.`ØÏX^Qc¤Ù
c¤ÐZÙ.ÒXy'è�^.`uÑkc�Ðrcdea^�Ñ|^�ÐåÕ.g�ãBÏX]ÍÚ�Ïn]Í×uÐ�Ó¤ÕBÛX`l^�×l^�ÐåÕ,]ÖÐ
ÕJÏX^t×l^FèzyX^�ÐëÕ{]Nc�bzÚQc¤×f^dp8nW]ÍÐZÚ.^�×�Û�^.^FÙ}yZÛ@]ÖÐZÚx`l^Qc�×l^F×ZbK]ÖÐX^.cd`lb�ê�]ÖÐ5ÕJÏX^]ÐzyZÑ6Ò�^x`PÓ¤Ô�ÛX`ØÓ�Úx^F×�×ØÓa`�×
ÔÜÓa` K _ ª g�Õ�ÏX^.`f^[]Í×m^�Ý6]ÍÙX^FÐZÚx^uÕ�Ó(×lyXedea^F×�Õ�Õ�Ïrc�Õ�Óay}`Ócdbje�Ód`l]ÍÕ�ÏZÑ�×�Ú.cdbj^�×$ãw^xbjb;gac¤×�ÛX`l^�ÙX]ÖÚ	Õ{^FÙ
Òëê�ÕJÏX^�c¤Ðrc�bÍê�×l]Í×_Ó¤Ô]n6^FÚ�Õl]ÖÓ�ÐAËXp ª p
Ê�]je}p&ËXp�ÌJ£P×�ÏZÓYãB×£Õ�ÏX^�ÚFÓa`f`l^�×�ÛNÓ�ÐZÙX]ÍÐXe�`fyZÐ¶Õ{]ÖÑ'^F×£c�ÐZÙ>×ØÛ�^x^FÙXy�ÛZ×£ÔÜÓa`îÕ�ÏX^�ÚFÓ�ÑGÑ�yZÐX]ÍÚQc�Õl]ÖÓ�Ð+�^�ìGÚ.]K^FÐëÕ�cdbKe�Óa`l]�ÕJÏZÑ�p]ÊOÓa` K ÂÎ�8y�×l]ÖÐ}e�Ì ª ÛX`ØÓ�Úx^F×�×ØÓa`�×xgzÕJÏX^�`fyZÐ�Õ{]ÍÑ|^�]Ö×6Ì ª ~S×f^FÚFÓ¤ÐZÙZ×.gcvÌJ£�í ]ÖÑGÛX`�ÓYÝa^�Ñ|^�ÐëÕAÓÉÝd^.`<Õ�ÏX^7Óa`l]Kea]ÖÐXcdb,c�bje�Óa`f]ÍÕ�ÏZÑnp!Î_ÏX^®ÚFÓa`f`l^F×ØÛWÓ¤ÐZÙX]ÖÐ}eé×�Û�^.^FÙ}yZÛ
Ó�Ð}Ì ª Û}`�Ó�Ú.^F×Ø×�Óa`Ø×u]Í×IÌ/�}pïË á g£ea]ÍÝ6]ÍÐXe�c¤Ð¦^	ìGÚ.]j^�ÐZÚ�ê®Ó�Ô � Ëåí ¡ Ý�×.p á ËåíðÔÜÓa`(Õ�ÏX^xÓa`l]Kea]ÖÐrc�bcdbje¤Óa`l]�ÕJÏZÑO¥�pÑn^FÑGÓa`�ê
y�Õl]jbK]ÖæQc½Õ{]ÖÓ¤Ðn]Í×,bÖÓYãäénc<×f]ÖÐXeabK^6ÛX`ØÓ�Úx^F×Ø×�Óa`�ea^�ÐX^.`lc�Õ{]ÍÐXeSÕ�ÏX^ K Â � ×ØÕ�c½Õ{^#×ØÛrc¤Ú.^yZ×l^�×¡c.Õ�Ó¤Õ�cdb�Ó¤Ô � £aÑ
Ö«±Bñ�Ñ ¡ Ì � p � ÒëêåÕ{^�×IÛ�^x`6×�Õ�c�Õl^/¥¶ãBÏ}]jbj^IÕ�ÏX^ K Â �¾×�Õ�c�Õl^S×ØÛrc¤Ú.^`l^�è6y}]j`l^�×<Ì&ËZÌ&Ñ
ÖÝ±Bñ�Ñ ¡ Ì/�}p�ÌSÒëêåÕ{^�×IÛ�^x`6×ØÕ{c�Õ{^�¥�p\�qÒëêåÕ{^�×IÓ¤ÔPÕJÏ}^SÑ'^FÑGÓa`ØêvyZ×f^FÙéÛ�^.`
×ØÕ{c�Õ{^AÚQc�Ð}Ò�^@c¤Ú�ÚFÓayZÐëÕl^FÙ�ÔÜÓa`#ÒëêòÕJÏ}^�Ë¢~m�RÒ}]ÍÕ#×f^FÚ�Ó�ÐZÙrcd`�êéód^	êUc¤ÐZÙòÕ�ÏX^^��£J�RÒ}]ÍÕ�y�ÐX]ÖèzyX^
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ÌÐ~A@¤ù�ö�Ì8@$ýB*ëø�cd`�Ú�×.p�Î_ÏX^�ea`{c¤Û�Ï.Ó¤Ð.Õ�ÏX^7`l]je¤ÏåÕ�]ÍÐ.Ê�]jeXp=ËXpÍÌ5*x×ØÏZÓYãB×�Õ�ÏX^¶ÙX]Ö×�Õ{`l]ÍÒXy�Õl]ÖÓ�Ð�Ó¤Ô
ÕJÏX^¶ÐzyZÑ#Ò�^.`BÓ¤Ô£×ØÕ{c�Õ{^�×�ed^FÐX^x`{c�Õl^FÙ.Òåê@^.c¤Ú�Ï.ÛX`�Ó�Ú.^�×�×�Ód`uÔÜÓa`PÕ�ÏX^¶ÚQc¤×f^ KC; ÌYøWp
DRÐ7ÚFÓ�ÑGÛrcd`f]Ö×ØÓ�ÐqÕ�ÓSÕJÏX^�`l^�×lyXb�ÕJ×0`f^FÛNÓa`ØÕl^FÙvc¤ÒNÓYÝa^dg¤Øw]Ncd`ØÙZÓ¦��êB�d�ry�×l^FÙ®Ú�Ó�ÐëÝa^FÐëÕl]ÖÓ�Ðrc�b�^	äåÿ
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ÏXcdyZ×ØÕl]ÍÝd^PÙX]Ö×�Õ{`f]ÖÒXy�Õl^FÙ�ed^FÐX^x`{c�Õl]ÖÓ�Ð�Õ{^FÚ�Ï�ÐX]ÖèzyX^�×=ÕJÓ0ed^FÐX^x`{c�Õl^�ÕJÏ}^P×{c¤Ñ'^�×{c¤ÑGÛXbj^�ÑGÓ�ÙX^xb�ÔÜÓd`
Õ�ÏX^(ÚQc�×l^ KE; ù�]ÖÐ�ËIÏZÓdyX`�×ZyZ×f]ÖÐXeE*�ø6ÛX`�Ó�Ú.^�×�×�Ód`�×BÓ�Ð@c¤ÐFD�ÖZÑ õ��=ÿ©ø6Ûrcd`{c�bjbj^xbWÚ�Ó�ÑGÛXy�Õ{^x`
G ØIHKJtö�ù�LÛp.Î_ÏX^�ê¹ãw^x`l^8y�Ðrc¤ÒXbK^5ÕJÓn^	ä�ÛXbÍÓa`l^5×ØÕ�c½Õ{^S×ØÛrc¤Úx^F×#ÔÜÓa`�bNcd`fea^.`(Ý�cdbKyX^F×>Ó¤Ô K úÜÚdpdÔ�p
Êh]jexËXp�Ì&~ëû�p
Î:Ó�^FÐ�Ïrc¤ÐZÚx^IÓayX`]Ú�Ó�Ð�(OÙX^�ÐZÚ.^�]ÍÐ�ÓayX`�`l^�×lyXb�ÕJ×tÔÜÓa`uÕJÏX^6ÚQc¤×f^ KM; ÌYøWgWã2^�yZ×f^EN�èipWËXp öSÕ�Ó
Ú�Ó�ÑGÛXy�Õ{^>ÕJÏX^>ÛX`�Ó�ÒXc¤ÒX]jbK]ÍÕRê�Ó�Ô�Ïrc&ÝW]ÍÐXe<Ó�Ñ']ÍÕØÕ{^�Ù�c�Õ�bj^.c¤×ØÕtÓ�ÐX^#×�Õ�c�Õl^dp]ÊOÓa`,c5×�Õ�c�Õl^#×�Ûrc�Ú.^
Ó�Ô?×l]Íæ.^PO ; Ì&~ Â ×�Õ�c�Õl^F×xgrÕ�ÏX^¶Ó�Ñ']Ö×�×f]ÖÓ�Ð�Û}`�Ó�Òrc�ÒX]jbK]ÍÕRê'¥�]Ö×Zea]�Ýa^�Ð.ÒëêNþ

¥�/ O Q
HMR¤ø�S �UT ; Ì&~ T À

ÌYý'VW@¤üd~Ó~�ÌYö�V_ø2X
Y ; �E~d~a~B*A@¤ö
]Ûp�^�p}Õ�ÏX^AÓ�Ñ']Ö×�×f]ÖÓ�ÐéÛ}`�Ó�Òrc�ÒX]jbK]ÍÕRê¦]Ö×¡bj^�×�×IÕJÏrc�Ð*~}p�~ëü�í8p�Î_ÏX]Í×']Í×'c®×ØÑkc�bjbPÛX`f]ÖÚx^AÕ�Ó®Ûrc&ê
ÔÜÓd`¶Õ�ÏX^'c¤ÒX]Kbj]ÍÕRêAÕ�Ón^jä�Û}bÖÓa`f^G×fyZÚ�Ïqbjcd`led^I×ØÕ�c½Õ{^x×�Ûrc�Ú.^F×xg�c�ÐZÙ¦]Í×¶ÛX`�Ó�ÒXc¤ÒXbÍê
bj^�×�×(ÕJÏrc�Ð¹Õ�ÏX^
Ú�ÏXc¤ÐZÚ.^�Ó�Ô�cq×f^.`l]ÍÓayZ×<úUÑ|c¤Ð�ÿRÑ|c¤ÙX^&û0^.`l`ØÓa`u]ÍÐ�×ØÛ�^�Ú.]ÍÔâê6]ÍÐXeqÕ�ÏX^SÑGÓ�Ù}^.b;pFDÁÕu]Ö×�]ÖÑGÛWÓd`ØÕ�c�ÐåÕ
Õ�ÓI×ØÕl`l^F×Ø×PÕJÏrc½ÕPÕJÏX^tÓ�Ñ|]Í×�×f]ÖÓ�Ð5ÛX`�Ó�ÒXc¤ÒX]jbK]ÍÕRê¡c�ÛZÛXbj]K^F×�ÕJÓ6Õ�ÏX^0^FÐëÕl]j`l^t×ØÕ�c½Õ{^0ea`lc¤ÛZÏ@c¤Ð�Ù�ÙZÓW^�×ç Z�êNÙX^�ÐZÓ¤Õ{^uÕJÏX^,c&Ýa^.`lcdea^]Û}`�Ó�ÛNÓa`ØÕl]ÖÓ�ÐGÓ¤Ôî×�Õ�c�Õl^F×�ÕJÏrc�Õ�ã�]jbKbOÒ�^�Ó�Ñ']ÍÕ�Õl^FÙGÓa`�Ñ|]Í×l]ÖÙ}^FÐëÕ{])(r^FÙ¤p
Î_ÏXc�Õ,]Í×.g�Õ�ÏX^.`f^�]Í×�c5ö¤ö}p ö�ü�í Ú�Ïrc�ÐZÚ.^¶ÕJÏrc½ÕuÕ�ÏX^¶×ØÕ{c�Õ{^7ea`lc¤ÛZÏ.Ïrc¤×BÒ�^x^FÐnea^FÐX^x`{c�Õl^FÙn]ÖÐ@]ÍÕ�×^�ÐëÕ{]j`f^�ÕRê�ã�]�ÕJÏZÓay�ÕBÓ�Ñ|]�Õ�Õl]ÖÐXe#Ód`_Ñ|]Í×l]ÖÙ}^FÐëÕ{]�ÔâêW]ÍÐXe�c¤Ðëê�Ó�Ô£Õ�ÏX^xÌ&~ Â ×ØÕ�c½Õ{^F×_ãBÏrc½ÕJ×�Ó6^�Ýd^.`xp
Î:Ó6ÔRyX`�ÕJÏX^x`w]ÍÐZÚ.`f^Qc¤×f^]ÓayX`�ÚFÓ�Ð[(OÙX^FÐ�Ú.^�]ÖÐGÕJÏX^�`l^�×lyXb�ÕJ×.g�ãw^tÚ�Ïrc¤ÐXea^�Ù@cdbjbZÕ�ÏX`l^x^]Ïrc¤×ØÏSÔRyZÐZÚjÿ
Õl]ÖÓ�Ð�×Zc¤ÐZÙ8`f^.ea^�ÐX^.`lc�Õ{^�Ù�ÕJÏX^(×�Õ�c�Õl^]×�Ûrc�Ú.^dp�Î_ÏX]Í×s`l^�×lyXb�Õ{^�Ù�]ÖÐ8^jäXc�Ú�Õ{b�ê5Õ�ÏX^]×lc¤Ñ|^tÐ6y�Ñ#Ò�^x`
Ó�Ô>Õ{c¤ÐXea]ÍÒXbj^�×�Õ�c�Õl^F×�c¤ÐZÙ�cd`ØÚF×xp³Î_ÏX]Ö×�Û}`�Ó�Ú.^F×Ø×qÚ�ÓayXbÍÙvÒ�^v`l^�Û�^.c�Õ{^�Ùh×f^�Ýd^.`{c�b]Õ{]ÖÑ'^F×<Õ�Ó^�×ØÕ{c¤ÒXbj]Í×�Ïnc¤Ð@^�Ýd^FÐ¾Ï}]je�ÏX^x`Zbj^	Ýa^.b�Ó¤Ô£ÚFÓ¤Ð�(OÙX^�ÐZÚ.^�]ÖÐ�ÕJÏ}^�`f^F×fyXbÍÕ�×.p
\?.^]�_�`a.��6_�bdceb�f_� 9 3 á 3408fgb�0 à .^c:hB3 à bi`j3�]

Î_Ï}^sc¤Ú�Ú.yX`lc¤Ú�ê¶Ó¤Ô�ÕJÏX^�Û�^.`�ÔÜÓa`�Ñ|c¤ÐZÚx^�ÑGÓ�ÙX^.bëÛX`f^F×f^FÐëÕ{^�Ù�]ÖÐ>õW^�Ú�Õ{]ÍÓ�Ð�ËXp ýBÏrc¤×:Ò�^.^FÐuc¤×�×f^F×Ø×l^FÙ
Òëê�Ú�Ó�Ñ5ÛXcd`l]ÍÐXe�Ó�ÒZ×f^.`�Ýa^FÙò`lyZÐëÕl]ÖÑ'^F×¡c¤ÐZÙ}×�Û�^.^�ÙXyZÛZ×xã�]ÍÕ�Ï�Ñ5Ó�ÙX^.b�ÛX`l^�ÙX]ÖÚ	Õ{]ÍÓ�ÐZ×#ÔÜÓa`#Õ�ÏX^
ÊmÑ�õ®ÑGÓ�ÙX^.bÛp�Î_Ï}^GÑGÓ�ÙX^.b?ÛXcd`{c¤Ñ'^�Õl^.`Ø×0yZ×l^�Ù�cd`f^�ea]�Ýa^FÐv]ÍÐçÊh]jeXpNËXp�Ì&ËXp&JuÓ¤Õ{^#Õ�Ïrc�Õ(Õ�ÏX^
ÑGÓ�ÙX^.bWÛrcd`{c�Ñ|^	Õ{^.`Ø×PÔÜÓa`ÒNÓ¤Õ�ÏAÕ�ÏX^]Óa`f]jea]ÍÐrcdb�c¤ÐZÙ@^�ÐZÏrc¤ÐZÚx^FÙncdbje¤Óa`l]�ÕJÏZÑG×wc�`l^0^jäXc�Ú�Õ{b�êSÕ�ÏX^
×lc¤Ñ'^dg¤^jä�Úx^FÛ�Õ¶ÔÜÓa`t¥Zg[ÕJÏX^�c¤Ñ5ÓdyZÐëÕ]Ó¤Ô�Õ{`lc�ìGÚ�ea^�ÐX^.`lc�Õ{^�Ù7ÒåêqÕJÏX^6ÛX`�Ó�Ú.^�×�×l]ÍÐXeAÓ¤Ô§c<ÐZÓ�Ð�ÿbÍÓ�Ú.cdb�cd`ØÚdp
Êh]jeXpåËXp�ÌÉü�c�ÐZÙ�Ê�]KeXpåËXpÍÌ6@�×�Ï�ÓÉãEÛX`f^FÙX]ÍÚ�Õl^FÙ@c¤ÐZÙSÓ�ÒZ×l^x`ØÝd^FÙ@`lyZÐ5Õ{]ÖÑ'^F×�ÓYÝa^x`Ý�cd`l]ÍÓayZ××�Õ�c�Õl^
×ØÛrc¤Úx^(×l]Öæx^F×ÔÜÓd`�ÕJÏ}^]Óa`l]Kea]ÖÐXcdb�c¤ÐZÙ8^�ÐZÏrc¤ÐZÚx^FÙ�cdbKe�Óa`l]�ÕJÏZÑG×Ó`l^�×�Û�^FÚ�Õl]ÍÝd^.bÍêdp��Ó`f^FÙX]ÍÚ�Õl^FÙ�`ly�Ð�ÿ
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ø6gOËXgOù}gîÌÉø�c¤Ð�Ù¹Ì&ýxÛ}`�Ó�Ú.^F×Ø×�Óa`Ø×
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Ê�]jedyX`l^*Ë}pÍÌYù�þ��]ÒZ×l^x`ØÝd^FÙ úRbj^	ÔâÕjûòc�ÐZÙ ÛX`l^�ÙX]ÖÚ	Õ{^FÙ úR`l]je¤ÏåÕ�û·Ê5Ñ�õ÷×ØÛ�^x^FÙXyZÛ�×EÔÜÓa`°ÕJÏX^
ÚFÓ�ÑGÑ�yZÐ}]ÖÚQc½Õ{]ÖÓ¤Ð�ÿ\^	ì5Úx]j^�ÐåÕZcdbje�Ód`l]ÍÕ�ÏZÑ�ÔÜÓa` K=; ü[��ý���@[��ù�c¤Ð�Ù¾ö
Õ{]ÍÑ|^�×tÔÜÓa`tÕ�ÏX^x×l]ÖÐ}eabj^>ÛX`�Ó�Ú.^�×�×�Ód`�Ú.c¤×l^�gîãBÏX]ÖÚ�Ï®ÙZÓ6^F×(ÐZÓ�Õ7]ÖÐëÝ�Óab�Ýa^¡c¤Ðëê¾ÚFÓ�ÑGÑ�yZÐX]ÍÚQc�Õl]ÖÓ�Ð¯gcd`l^�ÕRê�ÛX]ÍÚQcdbKbÍê�ã�]�ÕJÏX]ÍÐ�*ëí Ó¤ÔuÕJÏX^.Ó�ÒZ×f^.`�Ýa^FÙ}Ý�cdbjyX^�×.g�×lyXeaed^F×ØÕl]ÖÐXe®ÕJÏXc�ÕGÓayX`IÑGÓ�ÙX^xbPÔÜÓa`
�z�.úU^���O���H¾û,]Ö×7c¤Ú�Ú.yX`lc�Õ{^�pIÊOÓa`tÕJÏ}^�bNcd`fea^.`]×�Õ�c�Õl^I×�Ûrc�Ú.^F×5ú K7; @[��ù���ö�û�ÛX`l^�ÙX]ÖÚ	Õ{^�Ù `fyZÐ�ÿ
Õ{]ÍÑ|^�×¶ÔÜÓd`(Ñ�yXbÍÕl]ÖÛXbK^#ÛX`ØÓ�Úx^F×�×ØÓa`�`lyZÐZ×�]ÖÐëÝ¤ÓabÍÝ6]ÖÐ}e.Ú�Ó�ÑGÑ�yZÐX]ÍÚQc�Õl]ÖÓ�Ðvcd`f^IÕRê�Û}]ÖÚQc�bjbÍêqã�]ÍÕ�ÏX]ÖÐ
ü�í÷Ó¤Ô$ÕJÏ}^6Ó�ÒZ×f^.`�Ýa^FÙ7Ý�cdbKyX^F×xgW×fyXeaea^�×ØÕ{]ÍÐXeSÕ�Ïrc�Õ]ÓdyX`�ÑGÓ�ÙX^.b�ÔÜÓa`B�z�$úU^^�sO���H¾û[]Í×0cdbÍ×�Ó|c¤Ú	ÿ
Ú.yX`lc�Õ{^.ÔÜÓa`kbjcd`led^.×�Õ�c�Õl^¾×ØÛrc¤Ú.^�×.p���ÓYãw^	Ýa^x`.gBÔÜÓa`5×ØÑkc�bjbj^x`x×ØÕ�c½Õ{^¾×ØÛrc¤Úx^F×®ú K�; Ë��jü[��ýëû�g
ÕJÏX^x`l^']Ö×7c<Õ{^�ÐZÙX^�ÐZÚ�ê7ÔÜÓa`]Õ�ÏX^xÑ5Ó�ÙX^xb=ÕJÓAÛX`f^FÙX]ÍÚ�Õ�×l]Ke�ÐX]�(ZÚQc¤ÐëÕ{b�êqÔPc�×ØÕ{^x`¶ÙX]Ö×�Õ{`l]ÍÒXy�Õl^FÙv`lyZÐ
Õ{]ÍÑ|^�×�ÕJÏXc¤Ðvcd`l^uc¤Ú�ÕlyrcdbKbÍêAÓ�ÒZ×f^.`�Ýa^FÙ¯p>Î_ÏX]Í×�Õl`l^FÐ�Ù)]Ö×tÚxbj^.cd`lb�ên^	Ý6]ÖÙX^�ÐåÕ0]ÖÐ7Ê�]KeXprËXp�ÌYý8c¤ÐZÙ
Ê�]je}pzËXp�ÌYù<ãBÏX]ÖÚ�Ïç×�ÏZÓYã�ÛX`f^FÙX]ÍÚ�Õl^FÙ�c�ÐZÙçÓ¤ÒZ×l^x`ØÝa^�Ùò×�Û�^.^�ÙXyZÛZ×�ÔÜÓa`(ÕJÏX^xÓa`f]jea]ÍÐrcdb�c¤ÐZÙ ^FÐ�ÿ
Ïrc¤ÐZÚx^FÙvcdbKe�Óa`f]ÍÕJÏ�Ñ5×�`l^�×�Û�^FÚ	Õ{]ÍÝd^.b�êap]Î_ÏX]Í×,]Í×tÐZÓ¤Õ�×ly}`�ÛX`f]Ö×l]ÍÐXe<×f]ÖÐZÚx^6ÓayX`�Ñ5Ó�ÙX^xb£ÙZÓ6^F×�ÐZÓ¤Õ
Õ�c¤ó�^�]ÍÐëÕJÓ�c¤ÚFÚ�ÓayZÐëÕ�Õ�ÏX^u×ØÕ�c�`ØÕØÿ�yZÛ|c¤ÐZÙ5Õl^.`ØÑ|]ÍÐrc�Õ{]ÍÓ�Ð#ÛZÏXc¤×l^�×�ãBÏX]ÍÚ�Ïk`l^�èzyX]j`f^,c¶×l]Ke�ÐX]�(ZÚQc¤ÐëÕ
ÛX`�Ó¤ÛWÓa`�Õ{]ÍÓ�Ð�Ó¤Ôm`fyZÐ�ÿLÕ{]ÖÑ'^tÔÜÓa`_×ØÑkc�bjb[×�Õ�c�Õl^¶×�Ûrc¤Úx^F×xp
�'�ÁÀ �\¨ ¡£¢"¤¦¥£§|¨"©�ª�¤j©¬«©^§�®�§W¯i§x°=± §W²P¤a°

Î_Ï´³I×�³�ÚFÓ�Ð�Ùµ³jä´¶�Ñ5Û´·�³>ã|³IÚFÓ�Ð�×�¸ÖÙ�³�¹P¸Ö×'¶<ËåüÉÿÁÛ´·º¶¤Ú�³�H�õ�»�J2ÑGÓ�Ù´³�·=Ó¤Ô�×ØÓ¤ÔâÕRãx¶#¹�³E¼Z×½³FÙ¾¸ÖÐ
ÕJÏ´³C¿ÓB¼�¹�¸�³�¹]Õs³�·�³FÚ�Ó�ÑGÑ&¼ZÐ´¸ÍÚ5¶�Õ�¸ÖÓ�ÐZ×�Û´¹�Ó�ÕJÓ�ÚFÓB· GÁÀÃÂ ö�Ì�LÅÄIÊ^¼´·�·=Ù´³	Õ�¶#¸�·Ö×]Ó¤Ô�ÕJÏ�³GÑGÓ�Ù´³�·�¶#¹�³
Æ ¸ÍÝ#³FÐ¸ÖÐ®ñtÛ�ÛU³�ÐZÙ´¸�ä7ñyÄÇ*�ÄIñt×(ãx¶¤×(ÕJÏ´³xÚ5¶�×�³IÔÜÓB¹]ÕJÏ�³5Ê�È�õ®ÑGÓ�Ù´³�·ÅÉ[ÕJÏ´³�¹�³E¸Ö×K¶�×ØÚ5¶#·�¸ÖÐ Æ
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Û´¶#¹s¶¤Ñ=³�Õ�³�¹=Ë úUÚ�ÓB¹�¹½³F×ØÛWÓ�Ð�Ù´¸ÖÐ Æ Õ�Ó®Õ�Ï´³�×�·�¸ÖÙ´¸ÍÐ Æ ãW¸ÍÐZÙZÓYã÷×½¸Öæ�³&û>ãBÏ´¸ÖÚ�Ïéã|³�ãW¸�·�·�Ý�¶#¹ØêòÕ�Ó
Û�¹�Ó�Ù´¼ZÚ�³�×ØÕs¶�Õs³ Æ ¹�¶¤ÛZÏZ×BÓ¤Ô£Ù´¸), ³�¹�³FÐëÕB×½¸Öæ�³�×#úÜ×�³�³>Ê:¸ Æ ÄZË�ÄÍÌYö�û�Ä
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Î Ò6ÔKÑ6Ò z Î�Ï6Ï Ó6Ñ z Ô6Ò6Ñ z Ò5Ï
Ñ Ô�ÐtÒ6Ó6ÓtÓ È Ï Î#Í�ÏtÓ6Ó6Ò?Ô6Ò5Ï

1

10

100

1000

10000

100000

1e+06

1e+07

1e+08

1e+09

1e+10

1 2 3 4 5 6 7 8
k

tangible states (n)
arcs in state graph (a)

Ê:¸ Æ ¼´¹½³BË´ÄÍÌ&ö�þ=Î_Ï´³�Ð4¼ZÑ#Òd³�¹�Ó¤ÔzÕ�¶�Ð Æ ¸ÖÒ�·�³_×ØÕs¶�Õs³�×(úÕOîû�¶¤ÐZÙ5Õ�Ï´³uÐ�¼�Ñ#ÒU³�¹�Ó�Ôi¶#¹ØÚF×(ú�Ö�û�¸ÍÐGÕ�Ï´³
×�Õ�¶�Õ�³ Æ ¹s¶¤Û�ÏqÓ¤Ô:ÕJÏ�³y¿Ó#¼´¹�¸�³�¹_ÑGÓ�Ù´³�·[ÔÜÓB¹PÝ�¶#¹½¸ÖÓB¼Z×PÝ�¶#·�¼´³F×BÓ¤Ô�ËUÄ

Þ<ß:cØ×8_ à 3�Ù&.^ca`¬Ù á 343�`£ß á Ù

Î_Ï�³ Æ ¹s¶¤Û�ÏIÓ�Ð#ÕJÏ´³I·�³�ÔâÕ=Ó¤ÔWÊ�¸ Æ ÄÉË´Ä ø#Ú]×ØÏZÓYãB×�Õ�Ï´³PÙ´¸Í×ØÕ�¹�¸ÖÒ�¼�Õs³�Ù�¹�¼ZÐ�ÿLÕs¸ÍÑC³�Õ�¶¤ó�³FÐIÕJÓP³jä�Û´·ÖÓB¹½³
¿Ó#¼´¹�¸�³�¹�×ØÕs¶�Õs³7×ØÛ^¶¤Ú�³F×.Ó¤Ô¶Ý#¶�¹�¸ÖÓ#¼Z×�×�¸Íæ�³F×¹úÕ¼ZÛvÕJÓeË ; ýëû�¼�×�¸ÖÐ Æ ÌBÉ(ø[ÉuË´É�ù�É6ÌYø£¶¤ÐZÙ
Ì&ý¹Û´¹ØÓ�Ú�³F×Ø×�ÓB¹Ø×5Ó�Ð�ÕJÏ�³.ñ'»�*BÚBÚBÚ�Äéñ�×GÔÜÓ#¹#ÕJÏ´³.ÊoÈ�õéÑGÓ�Ù´³�·!É�³5¶�Ú�Ï·Ó�ÒZ×½³�¹�ÝB³FÙ}Ý�¶#·�¼´³Û¸Í×
Ú�¶#·ÖÚ�¼´·º¶½Õs³FÙ�¶¤×�Õ�Ï´³tÑ=³5¶�ÐSÓ¤ÔîÔÜÓB¼�¹|¹½¼ZÐZ×�Ä$Î_Ï�³KË ; ü�×�Õ�¶�Õ�³t×�Û´¶¤Ú�³xúXüo*ëü¤ù�ýBÚBÚ(×ØÕs¶�Õs³�×�û�Ú�¶¤Ð
Òd³ Æ ³�Ð´³�¹�¶�Õs³�ÙxÓ�Ð�¶]×�¸ÍÐ Æ ·�³�Û´¹ØÓ�Ú�³F×Ø×�ÓB¹o¸ÍÐ<ÌYýtÑ=¸ÖÐ4¼�Õ�³F×�ø#Ú�×�³FÚ�Ó�ÐZÙZ×�ÜWÌ&ýtÛ´¹�Ó�Ú�³�×�×ØÓB¹�×o¹½³Fè4¼´¸�¹½³
Ó¤Ð´·Íê5ù�ö�×�³FÚ�Ó�ÐZÙZ×�Ä�Î_Ï´³KË ; ý>×�Õ�¶�Õ�³t×ØÛ^¶¤Ú�³Iú�ÌÉü?ËZÌ6Ú�ø�ü�Ú¶×�Õ�¶�Õ�³F×Jû�Ú5¶¤ÐSÒU³ Æ ³FÐ�³�¹s¶½Õs³FÙ�Ó¤Ð�¶
×½¸ÖÐ Æ ·�³BÛ´¹�Ó�Ú�³�×�×ØÓB¹x¸ÍÐ<ü�ÌuÑ=¸ÖÐ4¼�Õs³�×�Ëåü¶×½³FÚ�Ó�ÐZÙZ×�ÜzÌYý¶Û´¹�Ó�Ú�³�×�×�Ó#¹�×x¹½³Fè4¼´¸�¹�³�Ý½¼Z×ØÕPø¤ýA@(×�³�ÚFÓ�ÐZÙ�×�Ä

Î_Ï�³7ÚFÓB¹½¹�³F×ØÛWÓ¤ÐZÙ´¸ÖÐ Æ ×�Ûd³�³�Ù´¼ZÛZ×�ÔÜÓB¹GÕJÏ´³�Ú�¶¤×�³�×ÞË ; ÌB�jø[�s*��JË´�jü���ý¾¶#¹�³�×ØÏZÓYãBÐß¸ÖÐ·Õ�Ï´³
Æ ¹s¶¤ÛZÏ�Ó�ÐéÕ�Ï´³Û¹�¸ Æ ÏåÕ#Ó¤Ô]Ê:¸ Æ Ä£Ë´Ä ø�Ú�ÄòÊOÓB¹EË ; ýà¼Z×�¸ÍÐ Æ ÌYý�Û´¹�Ó�Ú�³�×�×ØÓB¹�×�É�ã|³qÓ�Ò�×�³�¹�ÝB³Þ¶
×ØÛU³�³FÙ´¼�Û�Ó¤Ô�Ì�ÌBÄ ýëü[É Æ ¸�Ý�¸ÖÐ Æ ¶¤ÐÛ³	ì5Ú�¸�³�ÐZÚ�êAÓ¤Ô�@#*ëí�Ä
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Ê�¸ Æ ¼´¹�³(Ë´Ä ø�Ì�þ�æW³5¶�·zÕs¸ÖÑ=³]Õ�¶�ó#³FÐAÕJÓ Æ ³�Ð´³�¹�¶�Õs³t¿ÓB¼´¹½¸�³�¹u×�Õ�¶�Õ�³¶×�Û^¶¤Ú�³F×�¼ZÛAÕJÓ�Ë ; ý�¼Z×½¸ÖÐ Æ
ÕJÏ´³6ÚFÓ�ÑGÑ&¼ZÐ´¸ÍÚ5¶�Õ�¸ÖÓ�Ð�ÿ�³�ìGÚ�¸�³FÐëÕ'¶#· Æ ÓB¹�¸�ÕJÏZÑ÷Ó¤ÐòÌBÉîø�É[Ë´Éîù[É=ÌÉø�¶�ÐZÙòÌYýSÛ�¹�Ó�Ú�³F×Ø×�ÓB¹Ø×Gú�·�³�ÔâÕjû�É
¶¤ÐZÙAÕJÏ´³K¹½³F×�¼�·ÍÕs¸ÍÐ Æ ×�Ûd³�³�Ù´¼ZÛZ×BÔÜÓB¹�Ë ; ÌB�jø[�s*��JË´�jüt¶¤ÐZÙqýqúÕ¹�¸ Æ ÏëÕjû�Ä
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Ê:¸ Æ Ë�Ä ø�Ì×�ÏZÓYãB×?ÕJÏ�³PÚFÓB¹½¹�³�×�ÛNÓ�ÐZÙ´¸ÍÐ Æ ¹�¼�Ð#Õs¸ÖÑ=³F×:¶¤ÐZÙI×ØÛU³�³FÙ´¼�ÛZ×?ÔÜÓB¹£Õ�Ï´³PÚ�Ó�Ñ5Ñy¼ZÐ´¸ÖÚ�¶�Õs¸ÍÓ�Ð�ÿ
³	ìGÚ�¸�³�ÐëÕ?¶#· Æ Ó#¹�¸ÍÕ�ÏZÑÞÄ]ÊOÓB¹PË ; ý�¼Z×½¸ÖÐ Æ Ì&ý<Û´¹�Ó�Ú�³�×�×�Ó#¹�×�ÉzÕ�Ï´³�¹�¼�Ð�Õs¸ÖÑ=³y¸Í×(ø�ø�Ì#×�³�ÚFÓ�ÐZÙ�×�É
¶vÌ8@¤í ¸ÍÑ5Û´¹ØÓYÝB³FÑ=³FÐëÕAÓYÝB³�¹<ÕJÏ´³7Ó#¹�¸ Æ ¸ÖÐ^¶#·é¶#· Æ ÓB¹�¸�ÕJÏZÑÞÄ*Î_Ï´³®Ú�ÓB¹�¹½³F×�ÛNÓ�ÐZÙ�¸ÖÐ Æ ×�Ûd³�³�Ù´¼ZÛ
Ó¤Ð·ÌYý�Û´¹ØÓ�Ú�³F×�×ØÓB¹�×t¸Ö×IÌ&Ë�ÄêÚA@�É Æ ¸ÍÝ�¸ÖÐ Æ ¶¤Ð³�ìGÚ�¸�³FÐ�Ú�ê¹Ó¤Ôù�ùëí úâÝ�×�ÄF@#*�íðÔÜÓB¹(ÕJÏ´³xÓB¹½¸ Æ ¸ÍÐ^¶#·
¶�· Æ ÓB¹½¸ÍÕ�ÏZÑ<û�Ä£Î_Ï�³P³FÐZÏ^¶�ÐZÚ�³�ÙM¶�· Æ ÓB¹½¸ÍÕ�ÏZÑ�Ù´³�·�¸ÍÝ#³�¹�× ¶#ÒU³	Õ�Õs³�¹PÛd³�¹ØÔÜÓ#¹�ÑC¶¤ÐZÚ�³é¸ÖÑGÛ´¹�ÓYÝ#³FÑ=³FÐëÕ
Ï�³�¹�³�ÕJÏ^¶�Ð>¸ÍÕuÙ´¸ÍÙM¸ÍÐ.Õ�Ï´³�Ú5¶¤×½³6Ó¤Ô?Õ�Ï´³>ÊoÈ�õ.ÑGÓ�Ù´³�·îÒd³FÚ�¶#¼Z×�³�ÕJÏ´³y¿ÓB¼´¹½¸�³�¹�ÑGÓ�Ù�³�·îÏ^¶¤×é¶
×�Õ�¶�Õ�³�Ù´³F×ØÚ�¹�¸ÍÛ�ÕJÓ#¹zÕJÏ^¶�Õj¸Í×j¶¤ÒNÓB¼�ÕîÙZÓ#¼ZÒ´·�³?Õ�Ï´³�×�¸Íæ�³$Ó¤Ô�ÕJÏ´³�Ê�È�õ¶ÑGÓ�Ù´³�·ZúUËåü ¸ÖÐëÕ�³ Æ ³�¹�×zÔÜÓB¹zÕ�Ï´³
¿Ó#¼´¹�¸�³�¹tÑGÓ�Ù´³�·îÝ�×�Ätø�øC¸ÍÐåÕ�³ Æ ³�¹�×uÔÜÓB¹uÕ�Ï´³#Ê�È�õqÑGÓ�Ù´³�·âû�Ä�¿Ó�ÐZ×�³�è4¼´³FÐëÕs·�ê¾Õ�Ï´³y³�ÐZÏ^¶¤ÐZÚ�³FÙ
¶�· Æ ÓB¹½¸ÍÕ�ÏZÑë³�·�¸ÍÑC¸ÍÐ^¶�Õ�³F×t¶ Æ ¹�³�¶�Õs³�¹#Û´¹�Ó¤ÛWÓB¹�Õs¸ÍÓ�ÐòÓ¤ÔBÕJÏ�³�ÚFÓ�ÑGÑ&¼ZÐ´¸ÍÚ5¶�Õ�¸ÖÓ�ÐçÓYÝB³�¹ØÏ´³5¶�Ù*úÜÚ#ÄdÔ
Ä
Ê:¸ Æ ÄZË�Ä öëû�Ä

�]ÐZÚ�³&¶ Æ ¶#¸ÖÐ$ÉOÑ=³FÑGÓB¹�êF¼�Õs¸�·�¸Íæ5¶�Õ�¸ÖÓ�ÐF¸Í×�·ÍÓYã�ìÞ¶x×�¸ÍÐ Æ ·�³¶Û´¹ØÓ�Ú�³F×Ø×�ÓB¹ Æ ³FÐ´³�¹s¶�Õ�¸ÖÐ Æ ÕJÏ´³yË ; ü
×�Õ�¶�Õ�³<×�Û´¶¤Ú�³C¼Z×�³�×�¶qÕJÓ�Õ�¶#·�Ó¤ÔBö�Ì8È>í ú©Ì8@[ÄïË¾ÒëêåÕs³F×6ÛU³�¹6×ØÕs¶�Õs³&û�É=ãBÏ�¸�·�³xÕJÏ�³FË ; ý¾×�Õ�¶�Õ�³
×ØÛ^¶¤Ú�³=¹½³Fè4¼´¸�¹�³F×xÌ8@¤üBÈ>í ú�Ì�Ì#Ä ý<ÒëêåÕs³�×�Ûd³�¹(×�Õ�¶�Õ�³Yû�Ä#Î_Ï´¸Ö×P¸Í×tÔ�¶#¹P·�³F×�×]Õ�Ï^¶¤Ð7ÕJÏ�³xö¤Ë�Òëê�Õ�³F×
Ûd³�¹×ØÕ�¶½Õs³xúÜËåü5ÌYý½ÿÁÒ´¸ÍÕ/¸ÍÐåÕ�³ Æ ³�¹�×PÛ�·�¼Z×I¶y*ëøÉÿRÒ�¸ÍÕ/¼ZÐ´¸Íè�¼�³]×ØÕs¶�Õs³"¸ÍÐZÙ´³�ÐåÕ�¸�(^³�¹�û$ÕJÏ^¶�ÕãÓB¼�·ÖÙ<Òd³
¹½³Fè4¼´¸�¹�³FÙqÒëêÛ¶I×ØÕs¹�¶#¸ Æ ÏåÕØÔÜÓB¹Øãx¶#¹ØÙÞ³�î�Ï^¶#¼Z×�Õs¸ÍÝ#³y¸ÍÑ5Û´·�³FÑ=³FÐëÕ�¶½Õs¸ÖÓ¤Ð$Ä
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Ê:¸ Æ ¼´¹½³¾Ë´Ä ø�ø�þæW³5¶#·BÕs¸ÍÑC³.Õ�¶¤ó�³FÐ�Õ�Ó Æ ³FÐ�³�¹s¶½Õs³�×�Õ�¶�Õ�³�×�Û^¶�Ú�³F×Û¼ZÛ°ÕJÓ�Ë ; ù+¼�×�¸ÖÐ Æ ÌYý
Û�¹�Ó�Ú�³F×Ø×�ÓB¹Ø×#úÕ·�³	ÔâÕjû ¶¤ÐZÙ.Ù´¸Í×ØÕs¹½¸ÖÒ´¼�Õs¸ÖÓ¤Ð<Ó¤Ô£×ØÕ�¶½Õs³F×é¶¤Ú�¹�Ó�×Ø×uÛ�¹�Ó�Ú�³F×Ø×�ÓB¹Ø×uÔÜÓ#¹�Ë ; ù.úÕ¹�¸ Æ ÏåÕ�û
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ÈqÓYÝ�¸ÖÐ Æ ÒU³	ê�Ó�Ð�Ù.Õ�Ï´³¶Ñ�¶2î[¸ÍÑ&¼ZÑ ×ØÕ�¶½Õs³¶×�Û^¶�Ú�³¶×�¸Íæ�³(ÕJÏ^¶½ÕBÚ5¶¤ÐAÒd³ Æ ³FÐ´³�¹s¶�Õ�³FÙ.Ó�ÐÞ¶x×½¸ÖÐ Æ ·�³
Û´¹�Ó�Ú�³�×�×ØÓB¹�ÉuÕJÏ´³ Æ ¹�¶¤ÛZÏ Ó�Ð�Õ�Ï´³à·�³	ÔâÕ�Ó¤Ô>Ê�¸ Æ Ä�Ë´Ä ø�ø�×ØÏZÓYãB×AÕ�Ï´³à¹�³�¶#·�Õ�¸ÖÑ=³>¹½³Fè4¼´¸�¹½³FÙvÕJÓ
Æ ³FÐ�³�¹s¶½Õs³'·�¶#¹ Æ ³�¹�×ØÕs¶�Õs³�×�Û^¶¤Ú�³F×|¼Z×�¸ÍÐ Æ Õ�Ï´³tÚ�Ó�Ñ5Ñy¼ZÐ´¸ÖÚ�¶�Õs¸ÍÓ�Ð�ÿg³�ìGÚ�¸�³FÐëÕ/¶#· Æ ÓB¹�¸�ÕJÏZÑð¹�¼ZÐZÐ�¸ÖÐ Æ
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ÊMËeÒ ÊMËfã ÊMËfâ ÊMË6Ì ÊMË5Í ÊMËfÎ ÊMË5Ï ÊMËfÐ
Õ�Ö*×�Ø*Ù�Ú�Û�Ú9ÜeÝrÞwß$à â*â�áYÎ+Ì=Ï ã�Ï8Ð�á�ÒyÐ ÒyÍ8Ó�Î�áðÌ Í*Í*Í8Ó�áYâ
Õ�Ö*×�Ø*Ù�ÚNÚ�ÛVÝ&åiÖ8Û�ÚäØ�æMß Ì^Ñ*ã*Í Ì^â*Ð8Ó Ì�Ó�Î8Ó â*Î*Í*Í

ç ËBÒ è\é5ê Û�Ú�Ü{ÝrÞwß$à ã�á�ÒyÑ*Ñ+Ì ã�Ò8áYÎ*ã*ã ÒyÎ*â�áYÐ�Ï Ñ*â+ÌváYã�Ï ã*Ñ�Òyâ+Ì
è\é5ê ÚäÛVÝ&å$Ö8Û�ÚäØ�æMß Î8Ó Ð�Ò Ò&Ó�Î Òyã*Ñ ÒyÍ�Ï
ëEÝyÜeØ*åiìví+ævØ�îvÝrÞwë�ï\à ã8Ó�áYâ ã*ã�á�Ò â8Ó�áYÍ Î8Ó�áYÐ ÒyÍ+Ìvá�Ó
Õ�Ö*×�Ø*Ù�Ú�Û�Ú9ÜeÝrÞwß$à ã*Ñ�áYÎ*Í*Í Ò:Ï8Î�áYÎ*ã Ò*Ò&Ó�Í�á]Ï Ì^â�Òyâ�áYÎ
Õ�Ö*×�Ø*Ù�ÚNÚ�ÛVÝ&åiÖ8Û�ÚäØ�æMß Ì^Ñ*ã*Í Ì^â*Ð8Ó Ì�Ó�Î8Ó â*Î*Í*Í

ç Ë1ã è\é5ê Û�Ú�Ü{ÝrÞwß$à Ò8áYÎ*Ð�ÒyÎ Òyâ�á�Ò*ÒyÑ Ñ*â�áYã*Ð Í8Ó�Ñ�áYÑ8Ó Ï8Ñ*â*Î�áYÑ
è\é5ê ÚäÛVÝ&å$Ö8Û�ÚäØ�æMß Í�Ï Ð+Ì Ò&Ó^Ï Òyâ�Ò Ò�Ì^Ð
ëEÝyÜeØ*åiìví+ævØ�îvÝrÞwë�ï\à ã8Ó�áYã ã�Ò8á�Ò ã*Í�áðÌ^Í ÌMÒ8áYã Ð*Ñ�á]Ï
Õ�Ö*×�Ø*Ù�Ú�Û�Ú9ÜeÝrÞwß$à ã*Í�áYã*Ñ+Ì Ò�Ì^Ð�áðÌ^Í Î*ã�Ï=áYÑ*Î â*â*ã*Ð�áYâ
Õ�Ö*×�Ø*Ù�ÚNÚ�ÛVÝ&åiÖ8Û�ÚäØ�æMß Ì^Ñ*ã*Í Ì^â*Ð8Ó Ì�Ó�Î8Ó â*Î*Í*Í

ç ËFÌ è\é5ê Û�Ú�Ü{ÝrÞwß$à Ò8áYã*Î+Ì=Ï Ð�áðÌMÒ&Ó�Ñ Í*Ð�áYâ8Ó�ã â*ã*ã�áYÍ8Ó Ò�Ì^Ð8Ó�áYÍ
è\é5ê ÚäÛVÝ&å$Ö8Û�ÚäØ�æMß Î8Ó Ð8Ó Ò&Ó�Ð Òyâ*â ÒyÍ*Ñ
ëEÝyÜeØ*åiìví+ævØ�îvÝrÞwë�ï\à ã8Ó�á�Ò ã8Ó�áYÎ ã*ã�áYÑ â�Ò8áðÌ Í�Ï=áYÍ
Õ�Ö*×�Ø*Ù�Ú�Û�Ú9ÜeÝrÞwß$à â*Ð�áYÑ*Í*Ð Ò�Ì�Ó�á�Ó�Î Ì=Ï*Ï=á�Ó�ã Ò:Ï8Ð8Ó�áYÑ Î*Í*Ð*Í�áðÌ
Õ�Ö*×�Ø*Ù�ÚNÚ�ÛVÝ&åiÖ8Û�ÚäØ�æMß Ì^Ñ*ã*Í Ì^â*Ð8Ó Ì�Ó�Î8Ó â*Î*Í*Í â*ã*â*Í

ç Ë1Ð è\é5ê Û�Ú�Ü{ÝrÞwß$à Ò8áðÌ�Ó^Ï!Ì Î�á�Ó�Ñ�Ï8Î â*Ñ�áYÑ*Ñ*Ñ ã8Ó8ÌváðÌ^Î Ñ*â+Ìvá]Ï8Î Ì^ã*Í*Ð�á]Ï
è\é5ê ÚäÛVÝ&å$Ö8Û�ÚäØ�æMß Î�Ò Ð*ã Ò&Ó�Ñ Òyâ*ã ÒyÍ*Í Ò:Ï�Ò
ëEÝyÜeØ*åiìví+ævØ�îvÝrÞwë�ï\à ã8Ó�á�Ó ã8Ó�áYâ ã�Ò8á]Ï ã*Î�áYÍ ÌMÒ8áðÌ Ð�Ò8áYÎ
Õ�Ö*×�Ø*Ù�Ú�Û�Ú9ÜeÝrÞwß$à â*ã�á�ÒyÍ*ã Òyâ*â�áYÍ*Ð Ì^Í�Ï=áYã*â ÒyÍ*Í*Ñ�á�Ó Î*â*ã*Ñ�áYã Ò*ÒyÍ�Ï8Ð Ï8ã*ã8Ó�ã
Õ�Ö*×�Ø*Ù�ÚNÚ�ÛVÝ&åiÖ8Û�ÚäØ�æMß Ì^Ñ*ã*Í Ì^â*Ð8Ó Ì�Ó�Î8Ó â*Î*Í*Í â*ã*â*Í ã*â*ã*Í ã�ÒyÑ8Ó

ç Ë�Òyã è\é5ê Û�Ú�Ü{ÝrÞwß$à Ò8áðÌ^Ñ�Ï8â Í�áYÑ*â+Ì^Í â+Ìvá�Ó*ÓvÒ ÒyÍ�Ï=á]Ï8â Ð*Í*ã�áYÍ*â ã*Í�Ï8Ñ�áYÎ ã�Òyã*ã8Ó
è\é5ê ÚäÛVÝ&å$Ö8Û�ÚäØ�æMß Í*Ð Ð*â Ò&Ó8Ì Òyã*Ñ ÒyÍ*Î ÒyÐ*Ñ ÒyÐ8Ó
ëEÝyÜeØ*åiìví+ævØ�îvÝrÞwë�ï\à ã8Ó�á�Ó ã8Ó�áYâ ã�Ò8áYâ ã+ÌváYÑ â*Î�á�Ò Î*Î�áYã Ñ*Ñ�á]Ï
Õ�Ö*×�Ø*Ù�Ú�Û�Ú9ÜeÝrÞwß$à ÌMÒ8áYÐ*â�Ò Òyã*Í�áYÎ*Ð Í8Ó�Î�áYâ�Ò ÒyÍ+Ì=Ï=áYÑ Í�Ï+Ó�â�áðÌ Ò*ÒyÎ*Ð*â â*ã*â*ã*Ñ
Õ�Ö*×�Ø*Ù�ÚNÚ�ÛVÝ&åiÖ8Û�ÚäØ�æMß Ì^Ñ*ã*Í Ì^â*Ð8Ó Ì�Ó�Î8Ó â*Î*Í8Ó â*ã*â*Í ã*â*ã*Í ã�ÒyÑ8Ó

ç Ë�ÒyÎ è\é5ê Û�Ú�Ü{ÝrÞwß$à â�áYâ*Í8Ó�Í Ï=á�Ò*Ò&ÓvÒ â�Ò8áYâ*ã*ã Òyâ+ÌváðÌ^Ð Í�Ï*Ï=áYÎ*Ð ã8Ó�â*ã�áYÍ Òyâ�Ï8Ð*Î Ò�ÌMÒyâ*Ð*â
è\é5ê ÚäÛVÝ&å$Ö8Û�ÚäØ�æMß Î8Ó Ñ�Ò Ò&Ó8Ì Òyâ*ã Ò�Ì^Î Ò:Ï8â Ò:Ï8Ñ ã�Òyâ
ëEÝyÜeØ*åiìví+ævØ�îvÝrÞwë�ï\à ã8Ó�á�Ó ã8Ó�áYã ã�Ò8á�Ó ã+Ìvá�Ò â*â�áðÌ Í*Ð�áYÍ Ï8Ñ�áYÐ ÒyÎ�Ò
¢;�=¤��2��OC"®�Q¶ñ5�8����h��2gE�[�2�{�$�+�+�����������+ÅM�������!�r�G���Hh����\���2�ih��$�2¤���h��+�{�����2��h��2���e����h����/�6���������+�
g%�����!�#"
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¤���h������B���eh����7�����$���* ��&���=�2�B¤v¡��$���� ��2��)�h����Q�2����)������:hS���{�2�����8�=���+ÅM���^h��2�����
���+�$�� ��!���G����gÁh����t)��!���+���=h����/g%�=h��$�9�'"z¢f���T������ ��!��g%���=�+�/�����t���Hh��������2�$h�����¤���h��!�
���2�$� � ¤����$�+���=�+�$���+�¶���!���+�$�2¤,�+�s�2�<�6�����Ch��+���C"

} §;�2���=�2��¡�.�h����s�����!�%�!�C���<���E���2���=�+�1£5��h����!��g%gE���-�2��¤������i¡F�$����h������+�	h��7�G���$g �
� î{~ îo��� � � � � ~|� � ~8�w�o��X � �o���o��� j�� ~M"�¢f���T�,�+�i�G����g%�����!�T�=������¡��$�+�\g��=���+�����������
h������$h��+����¡ � �ih&�=h��4�����2��h��2���%����£��+���O�=��h����T�$h��=h��������=�+�Th��D���$�C�����+�4�,�+�i�G����g%�����!�
���+�$����h��+"

¢f�����G�����2�*£5�2��)e�$�+�:h��2�������!�����$�2���!���+���&���+��g%�,�����!�Mh/���Eh����������������+���!����¤'�t����gE�t���Oh����
gE���$�e�2�vh��!���+�ih�����)%��g%���2�+gE�+�vh��=h����������:h&�����2�!"

�P� �P�¢¡ ¿¤£¦¥§��¨J©oª�¥�©

µ ����g%���2�4�$�+�+�������9 ��r���+�$�+�!�Mh4�������$�+�¬«ðµe¬� ö xi®¶�2gE�����+gE�+�vh��5���s�2�vh��+�$�k�=�+�{�w����)�����)��4�G���
�$�'�!�+�9�³¡C����)1�F£5�2���< ��=���2�:hV¡����r����)�� � �2�! ��+�tg%�����!�2� ø ��"���"u¬C�!�!h��2���Vx�"]ÿvùy"ú¢f���(���=�����!�
�=�+�+�!��h����R�����!�t���=h&�¯�����r�!���vh&�������2��) z

} µ°� � � � �6� ��j X�~8��± � � � � �����+�������2��)�h����Q�G���$g��^h����{h����Q�$h&�^h��(���+�$�+�$�2��h����+.����
�2���9h��w�=�'�ih&�=h��l�=���<�$���2�!�f)��* ��!��������)Eh�����������h��2�����f¤'�:hV£6�!�+���ih&�=h��+�!"

} µ ���+���!������h������(���²± � ~|� � ~8�w�o��X �Lj�� � � � j�� �qX j h��S¤'�	�!��g%����h��!�>���(h���� �G���$g÷���
�$h&�^h��{���5�+�����MhtgE�8���$�����!�+"



¦ x�m 
����0 þ31&nf vû ¸Mg  n ihjh 1 h g 1�nlkm��n³� 8n ��1 ¸ noih�� ü�p�ü g p 0 1 h p n 1

} ��$�+� � ± � � � � j �$�+�w�^h��2��) h��	h����{�ih&�=h��r�$�����!�l)��!���+���=h������s�����S�$h��8���C¡ � �$h��=h��r������� �
h������H.��$���&�0�=�t���+�������!�����!�+�������!¡S���f�&�����2�!�{���;�$���2�Ch��2���@g%�:h������H"

dK�zh����+�$�{�����e���	�$¡��vh&�=h��2�e�+�$�����$�+.�h����e¤����&�=�+���<���¶h����e�������$�+�f)��!���+���=h��!�Ph����e���$�+�5�+�����
���+�!�+�$�����i¡>�G���{�ih&�=h��%�$�����+�%�:�C���������=h��2���7�����>�,�+�i�G����g%�����!�%�=������¡��$�2�+"%¢f���E�����!�D�+�����
�2�l�+���+���������w�=h��+�L�2�F�0�P�y�Q´#µ�¶#µ�·(��¸º¹��$� ����h��o¹=he»! �»�¼$¡�g%���{»�¸/�{¼³»+�l»!�vh��½¹	¾���¿��G��¼$g
�{¿ÁÀ�� � ¸j»! �»�¸7¿2�vhÂ»�¼$��¹���»/h���»4ÃChl»�¼$�o¹#¸��{¼���À#¼Â¹�gÔgE���{¾{¸Á»!�¶�l¾��&�½¹��¶h���»��ih&¹=hl»��$�o¹���»�À�»+��»�¼Â¹^h���¼
¹����sh��{»{�Ä»�¼$�G�#¼�g�¹�����»f¹��{¹#¸�¡��l»�¼�Å�dV���o¹#¼ihÂ¿���¾{¸Á¹#¼�Æ�h��{»fÀ�»+��»�¼Â¹^hÂ»+��´#µ{¶#µ�·���¸Á¹����c¿2����¸Á¾��{»+�
g�»:h��������fh�� z

} ¬$»:h�¾��sh��{»{��¾{¼³¼l»+�vh��$hÂ¹=hÂ»f¹��fh���»f¿��{¿�hl¿º¹#¸N�ih&¹=hl»r�$�"»!��¿!�o»+�s�G��¼Ph��{»{�i¡C�ihÂ»!g�Å

} ¨¦»!hl»�¼$g�¿��{»th��{»4�³»!h��6���HhÂ¿�g�»!�`¹����`¿2gEg�»!�{¿º¹^hÂ»PhÂ¼l¹����³¿�hÂ¿������Ç»+�o¹=¤{¸Á»!��¤v¡%h��{»T��¾{¼ �
¼l»!�vh��ih&¹=hl»#Å

} §�¿j¼l»¦¹=�M¡�»+�{¹�¤{¸Á»!��hÂ¿�g�»!����¼�¿2gEg�»!�{¿º¹=hl»fhÂ¼Â¹=���l¿9hÂ¿2���%h��D�{»!hl»�¼�gv¿2��»�h���»4�l¾��!��»!�����#¼
�$hÂ¹=hÂ»iÅ

} ¨¦»!hl»�¼$g�¿��{»4h��{» ø �'���$�l¿�¤{¸�¡��$h&¹^hÂ» � �{»+�Ä»+���{»+�vhyùP¼Â¹^hÂ»{��¼P£�»�¿ÁÀ��Mht����¹��v¡�hl¼Â¹����³¿�hl¿2����Å

} �È¹#¸���¾{¸Á¹=hÂ»\h��{»6�o¹#¼$hl¿�hl¿2���{¿��{À{Æ*�{¼³¿2g�¹#¼$¡f¹=��� �l»!�+�����o¹#¼$¡D�o¹��$�	�#»!¡��[�G��¼¶h���»P��¾{¼³¼l»!�Mh
�$hÂ¹=hÂ»iÆ�¹��c¼l»!ÅÉ¾�¿Á¼l»!�<¤v¡@h��{»{�o¹#¼Â¹i¸Á¸Á»�¸O�{¼$��¤o¹�¤�¿Á¸Á¿��$hl¿2�t�$h&¹^hÂ»y»�ÃC�{¸���¼Â¹=hl¿2���b¹i¸ÁÀ���¼³¿�h���g�Å

} �6�{»!�&�Sh��o¹=hc¾��³»�¼ � ���Ä»+��¿j�o»!�	¿��M i¹#¼³¿º¹��vh��c¹����{¸9¡�h��	h��{»{��¾{¼³¼l»+�vh��$hÂ¹=hÂ»iÅ

} �6��gE�{¾�hl»E�Ä»�¼i�G��¼�g�¹�����»R�$h&¹^hÂ¿2�ihÂ¿��+�4�G��¼eh���»E��¾{¼l¼³»+�vhl�$h&¹^hÂ»½¿2�Qh���»E�G��¼$gª���6�$hÂ¹=hÂ»
¹����s�+�#¾��vh�gv»-¹=�l¾{¼³»+��Å

¬$¿2����»�h��{¿2���{¿jÀ�� � ¸j»! #»�¸7¿2�vhÂ»�¼$��¹���»����$»!�;����hz�&�o¹���À�»��Ê¼$��g�g%���{»�¸Mh��TgE�C��»�¸mÆ*h��{»²¼³»�¸º¹^hÂ¿� #»�¸9¡
��g�¹#¸Á¸Ë¹=g%��¾��Mhr���P�+���{»E�G�#¾����w¿��7h��{»�gE���{»�¸ � ���Ä»+��¿j���v´#µ�¶#µ�·Q��¸º¹��$�l��¹��F¤Ä»%�!��gE�{¿Á¸j»+�
¹����A¸Á¿2���#»+�7£c¿�h��>�{¼³»+�!��g%��¿Á¸Á»!�A¸j¿2¤{¼l¹#¼$¡��+���{»Rh�����¼����{¾���»�¹<�{¹#¼Â¹#¸j¸Á»�¸[�$hÂ¹=hÂ»vÀ�»+��»�¼Â¹^h���¼
¹����Ì¹��o¹#¼Â¹i¸Á¸Á»�¸v�"»�¼$�G��¼$gÍ¹=����»²¹��o¹#¸9¡C�³»�¼��G��¼�h��{»PgE�C��»�¸mÅ¶¢f�{¿���¼³»+�{¾���»+���!��g%��¿Á¸º¹^hÂ¿2���4hÂ¿2gv»
�+�����l¿2��»�¼Â¹=¤{¸�¡#Å
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�P� �P� � ¿¤£¦¥§��¨J©o¨ËÏ³Ï2¥ÐÏrÑPÒ{¨�Ò�¥ÓÑ�Ô¦¨JÕ�¥ÓÖ×¥ÐØ¦¥�©o¨�Ò{ÙÇ©

¢f��»P�$hÂ¹=hÂ»����o¹���»ÈÀ�»!�{»�¼l¹=hÂ¿����¯¹#¸jÀ���¼³¿�h���gb���'�6�o¹=��hÂ»�¼;mT�{¹��;¤Ä»�»!�Ì¿2gE�{¸Á»!g�»!�Mhl»+�f¿2� �P�f�
¾��l¿2��À4h��{»5�r»+���l¹#À�»5´K¹����³¿2�{ÀydV�vhÂ»�¼$��¹���» ø ��´JdiùzgE�C��»�¸����,�o¹#¼Â¹i¸Á¸Á»�¸M�+��gE�{¾�hÂ¹=hÂ¿�����ÅÐ�����»�¼
h��{¿2�fgE���{»�¸�Æ�h��{»�¼³»Ú¿2�P¹e��Ã$»!�s�,����¸O���KÛª£���¼��i»�¼5�{¼$�C��»+���³»+��Æo»-¹��&�s���¶£5�{¿2�&�b»4Ã�»!��¾�hl»+�Ü¹
�!���v¡s���;h��{»l�l¹�gv»r�!�C��»8Ý�ÅP¢f�{»r¤Ä»+�o¹8 É¿2��¾�¼����zh��{»{£���¼��i»�¼���¿2�5����hÜ¿��{»+�vhÂ¿��-¹#¸�Æ����*£²»: �»�¼�Æ
�³¿2����»���´Jd�¹#¸j¸2�*£5�[£6�#¼��#»�¼\�{¼�����»!���l»!��h��r��¿2�$hl¿2�{À#¾{¿2�$� h��{»�¿Á¼[¤Ä»+�o¹8 É¿2�#¾{¼��Ê¼���g h��o¹=h\�=�'h��{»
�=h��{»�¼��t¤o¹��l»!�<���sh��{»�¿j¼P¿2�{»!�Mhl¿�hV¡���¼ÚÞ³ß#à��8Å
µ��¶�����*£5�f¿2�{§�¿jÀ{Å�x$ÅÂ$Æ|»�¹��&�r£���¼$�#»�¼¶�{¼$�C��»+�$��g�¹��i»+��¾��l»��=���³»! �»!�Dg�¹#¿2�T�o¹=h&¹P�ihÂ¼³¾��!hl¾{¼l»!� z

} µ j�� � �]��á �{â áw� �{ãK� � ¾��l»!�vä��{�³ä��#¼l»Ü¹����R�l»�¹#¼��&�E�G��¼J¸2���-¹i¸��³äÂ¹iäÂ»!�\¤o¹��l»!�%���vä��{»�¿j¼
�{¼l¿jåÍ¹#¼i¡A¹����L�l»!�+�����o¹#¼$¡��o¹��$�L�#»!¡���Å>¢f�{»@�{¹����Gä&¹=¤{¸Á»%�o¹��½æ��içJç ¦ ��¼$�*£5�½¹����
¾��l»!��èÎç � ¤{¿!äf�l»!�+�����{¹#¼$¡S�i»!¡���Å�¢f�{»y¼��*£5�é¹i¼l»Ú¿ÁåE�{¸j»�åv»+�ÎäÂ»!��¹=�f��¡��o¹#åv¿2�y¹#¼³¼Â¹8¡���Å

} µVêÈë�êÈìíâ � � �]�vî�ïÐ�Éï�� ¾{ð³»+�ÌäÂñÚð¢äÂñ�¼³»P¾{ò{»4Ã���¸Áñ�¼³»+�Ìä&¹#ò�À�¿2¤{¸j»�ð¢ä&¹iäl»�ð�Å[¢Pó{¿Áð�Å7¾{»�¾{»
ô ¹#òrÀ�¼lñ*£×äÂñE¤"»e �»�¼$¡b¸Á¹#¼lÀ�»iÆ�¤{¾�äÜ¿jð�¹ ô�ô »�ðlð³»+��¿jò�¹R�{¼³»+�{¿ ô ä&¹=¤{¸Á»¦õ�¹#ð³ó{¿Áñ#ò�ÅÇö²ñ�ò{ð³» �
ÅÉ¾�»�òÎäÂ¸9¡�ÆÎäÂó{»5Å7¾{»�¾{»�¿jð[�{¿9 $¿��{»+�½¿jò7älñe�o¹#À�»�ðÇ¹#ò��½åÍ¹iòo¹#À�»!�ÌðlñÚäÂóo¹8äËñ�ò{¸�¡¬äÂó{»ÈõÊ¼³ñ�òÎä
¹#ò��(¤o¹ ô �<�o¹#À�»�ð¦ñ#õËäÂó{»DÅÉ¾�»�¾{»v¹#¼³» �#»!��äy¿Áò+åv»�åvñ�¼$¡#Æ,£có�¿Á¸Á»¬äÂó{»¯å�¹#¿jò0¤"ñ���¡�ñ#õ
äÂó{»{Å7¾{»�¾�»¬¿jðÜó�»�¸2�bñ�òS�{¿jð���Å

} µW÷{�o�Ð��â á ���Ðø×â � � �]� â � �{ù8ú�¾{ð³»�ûGõÊñ�¼eäló{»Íäl»�åvü"ñ�¼l¹#¼$¡Að³älñ�¼Â¹iÀ�»`ñ#õcð¢ä&¹iäl»�ðÌû{¾{¼ �
¿Áò{À6»�¸Á¿Áåv¿Áò{¹iäÂ¿jñ�ò�ñiõ�ýi¹#ò{¿jðló{¿jò{À6ð³äÂ¹iäÂ»�ð�Å ¢Pó�»vñ#ò � äló{» �mþ{ÿ ü{¼³ñ ô »�û{¾{¼³»½¾{ðl»�û>¤ ÿ äló{»
¹#òo¹#¸ ÿ ð³»�¼yäÂñ�»�¸Á¿jå�¿jòo¹iäl»Ìð³ä&¹8äÂ»�ð¬¿Áò(£có{¿ ô óAäÂó{»vð ÿ ð³äl»�å ðlüÄ»�ò{û�ð¯ò{ñ�äl¿Áåv»½¸Á»-¹iû{ðfälñ
¹�û{» ô ¼l»-¹iðl»r¿Áòwäló{»6ò7¾{å ¤Ä»�¼Ìñ#õÜð³äÂ¹iäÂ»�ðÌÀ�»�ò�»�¼Â¹8äÂ»�û�ÆÇåv»�åvñ�¼ ÿ ¾{ðl¹#À�»b¹#ò�û¤äÂ¼Â¹iò{ðl¿ �
äÂ¿Áñ#ò�åÍ¹8äÂ¼l¿�Ã�ðl¿2Æ�»#ÅÚd3òÎäÂ»�¼l»�ð³äÂ»�ûA¼³»-¹#û�»�¼lð ô ¹#ò ô ñ#ò{ðl¾{¸!äv« ö��<¢c� ¦ ®J¹iò{ûS«��Úò{ñ���xi®�õÊñ#¼
õÊ¾{¼³äló{»�¼cû{»�ä&¹#¿j¸Áð�Å

} µSð³»�äKñ#õ�� � â-â��{ø � ã ï��Ë� ~8âË¾{ðl»�û¬älñ�¿jå�ü{¸j»�åv»�òÎä�»�� ô ¿Á»�òÎä ô ñ�å�åe¾{ò{¿ ô ¹iäÂ¿jñ�ò�Å��¦¾�ä �
À�ñ�¿Áò�À�óo¹iðló
	i» ÿ ð�Æ�ð¢ä&¹iäl»�ðé¹#ò{û	¿jû{»�òÎäl¿jä ÿ å�»�ðlðl¹#À�»�ðé¹#¼l»fó{»�¸Áû	¿jò�äló{»�ð³»D¤{¾��"»�¼³ðÚ¹ ô �
ô ñ�¼³û{¿Áò{ÀÚälñfäló{»�¿j¼Jû{»�ð¢äÂ¿Áò{¹iäÂ¿jñ�ò�Åz±Vó�»�ò½äÂó{»Üðl¿�Æ�»cñ#õ�¹yåv»�ð³ðÂ¹#À#»�{¾���»�¼ ô ñ�¼l¼³»�ð³ü"ñ�ò�û �
¿Áò{À	älñ ¹	üo¹#¼¢äÂ¿ ô ¾{¸Á¹#¼¬û�»�ð³äl¿Áòo¹8äÂ¿Áñ#ò¤»�Ã ô »�»�û{ð�¹�äló{¼l»�ðló{ñ�¸jû�Æ�äÂó�»6å�»�ðlðÂ¹iÀ�»�ð¯¿jòwäÂó{¹iä

������������������� �"!$#&%���')(*��+)���,#-�.�)�/��!$�10&')���2��03��+)!547618:9�;5�<�=#-'.>)#&��>@?A���/'.��!���+.!���!$��!$'��B476C8:9<D*� ��#-'E>)#-�=>
#-���/0GFH�,IJ0A�K��+)!L>M�N'.#&OP���*����!$#-����0&'Q#-'.>R>M!S�<����T.������0&'R0-IU�)��0N��!$��� !S��V
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0,0,0,4,6,2,1,1

1,0,2,3,2,0,0,0

2,6,8,5,0,0,2,1

1,0,2,3,4,2,3,1

2,1,3,4,0,0,1,5

left val right

left val right

left val rightleft val right

left val right

1.000000

2.500000

-1.000000

-2.500000

-3.500000

Transition
rate store

2h  (s  ) id(s  )

2h  (s  ) id(s  ) 2h  (s  ) id(s  ) 2h  (s  ) id(s  ) 2h  (s  ) id(s  )0 0 3 3 6 6 7 7

31118156 50604823 43591640 735761000 3 6 7

2h  (s  ) id(s  )2h  (s  ) id(s  )4 4 8 8

71685177 162487114 8

1id(s  )

2h  (s  ) id(s  ) 2h  (s  ) id(s  )
0

2

1 5 5

08783635 1 5
r-1

1

etc.

2h  (s  )

2 2 9 9

98318241 402368972 9 10

id(s   )h  (s   )2

29949409

62703471

10 10

Vanishing
state stack

State Hash Hash ID

ID State

Hash Hash Hash State State

Hash ID ID ID

0

2

1

etc.

N

2,0,0,0,0,1,0,1

5,3,1,8,2,9,8,0

0,6,8,5,4,7,3,7

3,0,2,3,1,2,4,3

0,6,8,3,4,6,3,1

8,6,6,4,3,0,0,0

3,2,1,1,0,7,5,4

0,3,7,2,2,9,6,6

1,9,7,3,2,7,0,1

0,9,0,9,1,9,9,9

Body (disk) Head (memory)Tail (memory)
0

4093

etc.

3

2

1

4094

4095

buffers
Message

0,0,6,1,8,9,6,7

4,8,7,3,0,1,2,7

5,2,3,7,1,9,6,6

5,0,0,0,5,3,4,0

3,5,0,0,4,2,1,1

5,2,3,7,1,9,6,6

3,3,1,6,2,5,5,7

7,4,3,7,2,1,1,1

1,7,1,5,9,4,8,3

3,3,1,4,8,3,6,3

0,0,0,0,0,0,0,0

9,4,6,8,3,0,0,0

6,2,3,6,5,4,3,5

4,6,5,5,3,8,1,2

8,8,5,0,2,4,9,3

0,5,8,0,7,9,4,9

4,3,3,6,1,9,3,0

Hash Table

Tangible state queue

AVL tree

Bottom Top

State identity tracker

Reusable state pool

[�¿ÁÀ#¾{¼l»rx�Å�\ z
] ¹8ä&¹ ð³äÂ¼³¾ ô äl¾{¼l»�ðÍ¾{ð³»�û^ ÿ »-¹ ô ó`_²ñ#¼S	#»�¼`ü{¼³ñ ô »�ðlð�ñ#õéäló{»rüo¹#¼Â¹i¸Á¸Á»�¸Pð³äÂ¹iäÂ»
À�»�ò�»�¼Â¹8äÂñ�¼
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äl¼Â¹#ò�ðl¿jäl¿Áñ�ò å�¹iäÂ¼³¿!ÃÝÜíäÂó{¹iä ô ñ�¼³¼l»�ð³ü"ñ#ò{û{ðyäÂñbäÂó{»vð³äÂ¹iäÂ»½À�¼l¹#ü{ó�ÅxpPó{»vò{»�ÃÉä¬ð³äÂ»�üw¿jò äló{»
¹iòo¹#¸ ÿ ð³¿ÁðÇü{¿ÁüÄ»�¸j¿Áò{»c¿ÁðËäÂñfäÂ¼l¹#ò{ð³õÊñ#¼låÓäÂó{»�û{¿Áð¢äÂ¼³¿u{¾�äl»�ûväÂ¼Â¹iò{ðl¿!äÂ¿Áñ#ò�å�¹iäÂ¼³¿!ÃxÜ×¿ÁòÎäÂñfäÂó{»�û{¿Áð�v
äl¼l¿�{¾�äÂ»�û	äÂ¼l¹#ò{ð³ü"ñ�ð³»�û+À�»�ò{»�¼l¹iäÂñ#¼�å�¹iäÂ¼³¿!Ã¬ÞQßÐÅRÞQß ¿ÁðÜ¼l»Ay7¾{¿Á¼³»�û+ðl¿jò ô »fäÂó{»¬ð³äl»-¹#û ÿ v ð³ä&¹8äÂ»
ð³ñ�¸Á¾$äÂ¿Áñ#ò åvñÉû{¾{¸Á»½ð³ñ�¸jý#»�ð¬¹rð³»�ä¬ñ#õÈ¸j¿Áò{»�¹#¼Ú»�y7¾o¹iäl¿Áñ�ò�ð¬ñ#õ�õÊñ�¼låzà�áeâäãj_c¿jäÂó¥àåâæÞQßÐÆ
áçâéèBß ¹#ò{ûêã�âíç ÅëpPó{»½äÂ¼Â¹iò{ðlüÄñ�ðl»�¼e¹i¸Áðlñ6ó�»�¸Áü�ðfälñr¿jå�ü�¼lñ]ý�»ÌäÂó�»v»&� ô ¿Á»�ò ô ÿ ñiõÈðl¾��v
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\» ÿ äl»�ðÍ¹#¼l»bò{»�»�û{»�û�õÊñ�¼½»-¹ ô ó ¼Â¹iäl»�¿jò{ð³äl»-¹#ûSñ#õ�äÂó{»¬� älóo¹iäë_�ñ�¾{¸Áûó"»rò{»�»�û{»�û�õÊñ�¼½¹
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ðlóo¹i¼l»�ûvåv»�åvñ�¼ ÿ {¾��"»�¼J¿Áð��{¸Á¸Á»�û�Æ#äló{»PåÍ¹ið³äÂ»�¼Jü{¼lñ ô »�ðlð ô ñ�ò�ðl¾{åv»�ðJäÂó�»Pûo¹iä&¹Ú¿jò¯äÂó{»cñ#äló{»�¼
{¾��"»�¼�ÅxpPó�»�ð³¸º¹-ý�»½ü{¼³ñ ô »�ðlðfñ�ò{¸ ÿ óo¹iò{û{¸Á»�ðÚû{¿Áð$	
í�©c�¯ÆK_có{»�¼l»-¹iðfäló{»½åÍ¹#ð¢äÂ»�¼Úü{¼lñ ô »�ðlðf¿Áð
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éq»½Xä�äRÁq¼�½XäHð£º0êcæqç�Ålê ï »Rä�ºó�~»�î�ËqÅ
éq»�îq»Rí$½�Áq¾�Åbº�êÅ¸ýâ $ q ÷vÁ ù Ä
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½�Å�ºóòf»µÊx»RÅ
éqçQîÀêcê
éqçfÁÀ¾0îtä�çfæDòf»R¼
¿f»N�
} ê�_bºóÅ�é®Å�éÀ»�¿f»�æÀ»�¼�½�Å�º0çXæ çXíbÅ�éq»�êÆÅ�½�Å
»Úê ï ½�ä�»XË;Å
éq»ÚÁqê
»R¼�º0ê�½�úq¾0»xÅ�ç[ê
»HÅ�Å�éq»Ú¼�»�yáÁqº�¼
»�î¾0»Hòf»�¾nçXí�¼
» ï çX¼�Å�º�æq¿Wí)»�»Rîqú~½Xä&�oÄ
º · °����1® · ¼-� ¶�· ¼���¹ · °_ÈK"�º · °����1® · ¼ ôô " ¸ �.� 2 · P ô/É , ¶�· ±B® ù ¶ «¡º ö ù

"0, ¶@¶ ��¹�, ¶ 4 ô/® ¹��/,�°0Ê ö ù
" ¸ ,0sC®1����¹�,.�1® · ¼1º ô/® ° · ¼�«æ®N¼���Ê ö ù
"E¹��E¯ · ¹��1º+��4U°0� ô Af�C°@° ù º 2 · ¹�� ù ¼ · ¼-� ö ù
"E¹��E¯ · ¹��B®N¼����c¹ U ,�° ô/® ° · ¼�«æ®N¼���Ê ööÀøö

ýbþ�Õcþ$9 ×��	�~}p���o�t¥Ë�~
�ìÙ �	¥P�-±~�v�	�iÌ¦Í��	�-±����-�

��»R¼�í)çf¼�Ê]½XæÀä�»?¼�»�ê
ÁÀ¾�Å�ê ï ¼
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î²Ê]½ ïqï º0æÀ¿lí)¼
çXÊ�¾�çM_Pv�¾0»Hòf»R¾À¼
»Rê
Áq¾óÅ�êN¾�º*��» ï ¼�çfú�v½Xúqº�¾0º�Å
º0»RêÎçXíQê�Å�½�Å�»Rê�½�æqî¸¼
½�Å�»RênçXíQÅ
¼�½XæÀê
º�Å
º0çfæÀêÎÅ�ç8éqº0¿Xéq»�¼�v�¾0»Hòf»R¾cyáÁ~½XæDÅ�ºóÅ�º0»Rê ¾0ºÎ�X»NÅ�éÀ¼
çfÁq¿Xé ï ÁÀÅçf¼=Êx»�½Xæ[úÀÁ��Î»R¼µçQäRä�Á ï ½XæqäRðXÄo��»R¼�í)çf¼�Ê]½�æqä�»WÊx»�½�ê
Áq¼�»�ê�ä�½Xæ[¿X»�æq»R¼�½X¾�¾�ðBúM»WäR¾�½Xê�ê
ºó�~»�î�½Xê�H�|ÛX��\cçX¼Ï¬�^��Qß~� Êx»�½Xê�Áq¼
»Rê � äXÄ�í"Ä2�Q»�äHÅ�º�çfæt�ÀÄÀ\�Ä � �.Ä
")¯v�c¹áA · ¹ ¸ ,E¼ ¶ ��� ¸ �/,�º���¹���º_È_".¯-�c¹áA · ¹ ¸ ,E¼ ¶ � ôô º+�-,.���/� ¸ �/,�º���¹�� ù ¶@· �@¼���� ¸ �/,�º���¹�� öÀøö
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»Rî£Å
ç�îq»RÅ
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»�êä�½XætúT»ÈäRçfÊ ï ÁÀÅ�»Rî�Ä
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"0��sc¯�¹���º�º�® · ¼ ô�® ¹��/,�°��/�0sc¯�¹���º@º�® · ¼-Ê öö
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¼�½XæÀê
º0»RæDÅ×½�æ~½X¾�ð�ê�º0ê�Ä
¶�· �@¼��-� ¸ �/,�º���¹��_È#" ¶�· ��¼���� ¸ ��,�º���¹�� ô ®�P��E¼��1®�A��c¹ öáô
"0�Uº+�1® ¸ ,0� · ¹ ô ¸ �/,E¼ ö
")¯�¹�� ¶�· ¼ÀPC®1�1® · ¼ ô/® ± ·�· °0�/,E¼��0sc¯�¹���º@º�® · ¼-Ê ö
")¯ · º+� ¶�· ¼QPC®1�1® · ¼ ô/® ± ·@· °0�/,"¼t�0s�¯�¹���º@º�® · ¼-Ê ö
"3��¹�,E¼1º�®+�1® · ¼ ô ,�°@° ù�ô/® ®�P��E¼��1®�AC®'�c¹�Ê öÀø÷öö
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»R»�Ê ï Å=½xî~½�Å�½jä�½�¾0¾,Äýí|íNÅ�éq»R¼
»±½X¼
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»R»�Ê ï Å�»Rî£î~½�Å�½¸ä�½X¾�¾0ê?½�¼
»=êÆÅ�çf¼�»�îÚº0æ�½WúqÁ��M»�¼ý_bºóÅ�éÚä�½ ï ½Xä�ºóÅ�ð
ã�Ä
pcéq»�¼�»£½X¼
» �âï çXÅ
»�æDÅ�º0½X¾Fê
çfÁÀ¼
ä�»Rê�çXícòfçXº0ä�»jä�½X¾�¾0êRÄ{½F½Xä�é çXícÅ
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çXÁq¼
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ç�ä�»Rê
ê|_béqº0ä�é ½X¾�Å
»�¼
æq½�Å�»Rê¸úT»RÅr_É»�»Ræy½tê�º0¾0»Ræqä�» ï é~½�ê
»j½Xæqî®½Å�½X¾Î�áê ï Áq¼ÆÅ ï é~½Xê�»XÄ�pcéq»²Êj»�½Xæ[îqÁq¼
½�Å�º�çfæJçXí�Å�éq»�ê�º0¾�»�æqäR» ï é~½Xê�»�º0ê $ �0Ý Á ½XæÀîâÅ
éq»�Êx»�½XæîqÁq¼
½�Å�º�çfæSç�íc½ÚÅ�½X¾Î��ê ï Áq¼ÆÅ ï éq½Xê
»xº0ê $ � ÿ Á Ä¦pcéq»jî~½�Å�½tä�½X¾0¾F½X¼�¼
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ç�ä�»Rê
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½XÊx»RÅ�»R¼ Ý � Ä ] ½�Å�½×ä�½X¾�¾0ê;½�¼
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äRÁqº�Å�Ä
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ê
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çXÁq¼
äR»�ê�ËC_bº�Å
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" ¸1· P���° ô
" ¶@· ¼1º+��,"¼�� ô º@º öáô � � ö û º0�c¹ U �c¹Cºñ®M¼ìº � ®+� ¶ 2" ¶@· ¼1º+��,"¼�� ô U¡· ® ¶ �/��º · ��¹ ¶ � öáô �3���/� ö û UC· ® ¶ �Øº · ��¹ ¶ ��º
" ¶@· ¼1º+��,"¼�� ô ±á�ÀAáA��c¹��Uº�®)�� ö�ô � ��� ö û ±��QAáA��c¹ìº�®)��
" ¶@· ¼1º+��,"¼�� ô � 2 ¹���º 2 · °�P öáô/à � ö û ¯�¹��/� ¸ ¯��1® · ¼_� 2 ¹���º 2 · °XP
" ¶@· ¼1º+��,"¼�� ô °0, ¸ ±QP�,/� � öáô � � � � ö û UC· ® ¶ �Øº�®c°0�"¼ ¶ � � u/Ê �" ¶@· ¼1º+��,"¼�� ô °0, ¸ ±QP�,/� � öáô � � � ö ûM�-,�°�C ºM¯á��¹�� � u/Ê �" ¶@· ¼1º+��,"¼�� ô °0, ¸ ±QP�,/��� öáô ��� � � ö û P�,.��, ¶ ,�°@°M,c¹@¹C® U ,�° ¹�,.���
" ¶@· ¼1º+��,"¼�� ô ¸ �v�/� öáô � � � ö û P�,.��,Øº.�c¹ U ® ¶ � ¹�,.���
"�º3��,.��� U � ¶ � · ¹ ô"3��4c¯v� ô ®N¼�� öáô P�,.�-, O U¡· ® ¶ � O ±á�ÀAáA���¹ öö
" 2 ��°)¯ U ,�°��-� ô ®M¼�� öáô ®�PU°0�/� UC· ® ¶ ����º · ��¹ ¶ � ö�ô UC· ® ¶ ����º · ��¹ ¶ �wu U¡· ® ¶ � ö"�®M¼ U ,c¹C®.,E¼�� ô E UC· ® ¶ � V P�,.��,qG ® È º@º ö
"�®M¼B®1�1®',�° ôP�,.��,WÈ �PáU¡· ® ¶ �MÈ �âá±á�QAáA��c¹�È �âáö
"3��¹�,E¼1º�®+�1® · ¼ ô P�,.��,/��,c¹@¹C® U ,�° ö�ô
" ¶�· ¼ÀPC®1�1® · ¼ ô ±á�QA�A��c¹ ® ±á�QAáA��c¹���º�®.�� ö
"0, ¶ �B® · ¼ ô ¼-�0s/��u/ÊE±á�ÀAáA��c¹#È ±á�QAáA��c¹ VJ�ãá ö"E¹�,.�-� ô °0, ¸ ±QP�,/�/� öö

"3��¹�,E¼1º�®+�1® · ¼ ô º.�c¹ U � öáô" ¶�· ¼ÀPC®1�1® · ¼ ô ±á�QA�A��c¹JÊ � �/� U¡· ® ¶ � V P�,.�-, ® º@º ö
"0, ¶ �B® · ¼ ô¼-��s���u/ÊE±��QAáA��c¹JÈô±á�QA�A��c¹#u �ãá¼-��s���u/ÊfP�,.��,KÈ P�,.��, VJ�ãáö
" � �U®.« 2 � ô � � � öö

"3��¹�,E¼1º�®+�1® · ¼ ô P�,.��,/�Uº.�c¹ U ® ¶ � ö�ô" ¶�· ¼ÀPC®1�1® · ¼ ô P�,.�-,#Ê � ö"0, ¶ �B® · ¼ ô ¼-�0s/��u/ÊfP�,0��,KÈ P�,0��,Ku �ãá ö"E¹�,.�-� ô EÆP · �@±C°0�qG ¸ �-�/� ø P�,.��, ö
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"3��¹�,"¼1º�®1�1® · ¼ ô U¡· ® ¶ �/�/,�¹@¹C® U ,�° öáô
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¥I¸£§e¶�¼e¹�µj¶I¹�«PºIÅ�Ç£«ÛÚ76£ÕIÕ£Õ�äAÕ�Ù@Ã7äAÕIÄ@Ý�Ç
¥I¸£§e¶�¼e¹�µj¶I¹�«Pº£ê�Ç£«ÛÚ76£ÕIÕ£Õ�äAÕ�Ù@ÃeÕ�äAÅ:9@Ý�Ç
¥I¸£§e¶�¼e¹�µj¶I¹�«Pº;6IÇ£«ÛÚ76£ÕIÕ£Õ�äAÕ�ÙjêëäAÑIÄ@Ý�Ç
¥I¸£§e¶�¼e¹�µj¶I¹�«Pº�çIÇ£«ÛÚ76£ÕIÕ£Õ�äAÕ�Ù�Õ�ä¡Å�Ä@Ý�Ç
¥I¸£§e¶�¼e¹�µj¶I¹�«Pº:9�Ç£«ÛÚ76£ÕIÕ£Õ�äAÕ�Ù�Õ�äAç£ì;Ý�Ç
¥I¸£§e¶�¼e¹�µj¶I¹�«PºIì�Ç£«ÛÚ76£ÕIÕ£Õ�äAÕ�Ù�Ñ�ä¡ìIì;Ý�Ç
¥I¸£§e¶�¼e¹�µj¶I¹�«Pº�ÄIÇ£«ÛÚ76£ÕIÕ£Õ�äAÕ�ÙPÅgä(ê<6@Ý�Ç
¥I¸£§e¶�¼e¹�µj¶I¹�«Pº�ÃsÕ£Ç£«ÛÚ76IÕ£Õ£Õ�äAÕ�Ù�Ã7ä=Ñ:6�Ý�Ç
¥I¸£§e¶�¼e¹�µj¶I¹�«�=�ÃsÇ£«;Ã7äAÕIÇ
¥I¸£§e¶�¼e¹�µj¶I¹�«�=IÑIÇ£«;Ã7äAÕIÇ
¥I¼s¹�µj¹�©jÂ�©�¸e¹@§�º�«
¥s¹I¾PÈ@©£«�¼�É;§jº�¹�Ç£« ÈÍÃÍÌ È�ÑUÌ È�ÅFÌ È�ê�Ì È>6UÌ È�çUÌ È�ì�Ì È@ÄUÌ�È�ÃeÕ5Ç
¥s¹I¾PÈ@©£«�¼�É;§jº�¹�Ç£«®ÈÍÃIÃÍÌZÈÍÃeÑUÌGÈÍÃ�ÅFÌGÈÍÃzêgÌGÈ�Ã 6UÌGÈÍÃeçUÌGÈÍÃ)9FÌZÈÍÃeìFÌ�È�ÃeÄ5Ç
¥s¹I¾PÈ@©£«�¼�É;§jº�¹�Ç£«®È�ÑIÕUÌZÈ�Ñ;ÃÍÌGÈ�Ñ£ÑUÌGÈ�Ñ�Å�ÌGÈ@ÑPê�ÌGÈ�Ñ-6UÌGÈ�Ñ£çUÌZÈ�Ñ-9FÌ�È@Ñ�ìÖÇ
¥s¹I¾PÈ@©£«�¼�É;§jº�¹�Ç£«®È�ÑIÄUÌZÈ�ÅIÕUÌGÈ�Å�ÃÍÌGÈ�ÅIÑFÌGÈ�Å£ÅFÌGÈ�Å�ê�ÌGÈ�Å:6UÌZÈ�Å�çUÌ�È�Å-9ÖÇ
¥s¹I¾PÈ@©£«�¼�É;§jº�¹�Ç£«®È�ÅIìFÌZÈ�ÅIÄUÌGÈ�ê�ÕUÌGÈ�ê�Ã�ÌGÈ�ê�ÑUÌGÈ�êIÅFÌGÈ�ê£ê�ÌZÈ�ê<6UÌ�È�ê�ç5Ç

Ç
¥�³�¶�³�¹�³�µ�ªP«

ÈÍÃ
Ò È�Å5Ò È�ç5Ò�ÈÍÃsÕ®Ò#ÈÍÃeÑ5Ò�È�ÅIÑ®ÒèÃÍÓ
È�Å-9ÖÒ�È�Å�Ä®Ò#È�ê�Ã
Ò�È�êIêÖÒ#È�ê�ç5ÒèÃ�Ó
È�Ñ5Ò È�êÖÒ È>65Ò È�ì®Ò#È�Ä Ò�È�Ã£ÃRÒÖÕUÓ
ÈÍÃ�ÅÖÒ�ÈÍÃ�6®Ò#ÈÍÃeç5Ò�ÈÍÃeì5Ò#ÈÍÃeÄ5Ò�È@Ñ£Õ®ÒÖÕUÓ
È�Ñ;Ã
Ò�È�ÑIÑ®Ò#È�Ñ�ÅÖÒ�È�Ñ�êÖÒ#È�Ñ-65Ò�È@Ñ£ç®ÒÖÕUÓ
È�Ñ�9ÖÒ�È�Ñ£ì5Ò#È�Ñ£Ä5Ò�È�Å�Õ®Ò#È�Å�Ã
Ò�È�Å£Å5ÒÖÕUÓ
È�Å�êÖÒ#È�Å:65Ò�È�ÅIçÖÒ�È�Å£ìÖÒ#È�ê�Õ5Ò�È�ê�Ñ5Ò�ÕUÓ
È�êIÅÖÒ�È�ê<6®Ò�ÕUÓ
ÈÍÃzê�Ò�Æ£ÆëÓ
ÈÍÃ)9ÖÒÔ¦£¦)Ó

Ç
¥s¹�º�µ�¶�¼I³e¹�³P§e¶�«P¹ËÃeÇ£«
¥I¸�§e¶�¨;³�¹�³P§s¶�«�ÈÍÃ�å Õ£Ç
¥Pµ�¸e¹�³P§e¶�«�¶@©P²�¹�æ£åjÈÍÃ�Ò#ÈÍÃRæèÃÍÓG¶�©P²�¹�æIå�È�ÑÖÒ�È@Ñ#Ü�ÃÍÓ�Ç
¥�º�µj¹�©£«Pº:9IÇ
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Ç
¥s¹Iº�µj¶�¼I³�¹�³�§e¶�«j¹�ÑIÇ£«
¥I¸£§e¶�¨;³�¹�³P§e¶�«�È@Ñ¿å5Õ#é£é®È�ÅÖå5Õ£Ç
¥Pµ�¸e¹�³P§e¶@«
¶�©P²�¹�æ£å�È�ÑÖÒ#È�Ñ5æ&ÃÍÓG¶�©P²�¹�æIå�È�Å�Ò�È�ÅÖæ&ÃÍÓ
¶�©P²�¹�æ£å�ÈÍÃÔÒ#ÈÍÃRÜèÃÍÓG¶�©P²�¹�æIå�È�êîÒ�È�êÖÜèÃÍÓ

Ç
¥sÏ�©�³e»PÉI¹�«;Ã7äAÕ£Ç

Ç
¥s¹Iº�µj¶�¼I³�¹�³�§e¶�«j¹�Å�Ç£«
¥I¸£§e¶�¨;³�¹�³P§e¶�«�È�ê&å5Õ#é£é®È�ç5å5Õ£Ç
¥Pµ�¸e¹�³P§e¶@«
¶�©P²�¹�æ£å�È�êîÒ#È�ê�æ&ÃÍÓG¶�©P²�¹�æIå�È�çÖÒ�È@ç5æ&ÃÍÓ
¶�©P²�¹�æ£å�È�Å�Ò#È�Å5ÜèÃÍÓG¶�©P²�¹�æIå�È>6ÖÒ�È?6®ÜèÃÍÓ

Ç
¥�º�µj¹�©£«PºËÃeÇ

Ç
¥s¹Iº�µj¶�¼I³�¹�³�§e¶�«j¹Iê�Ç£«
¥I¸£§e¶�¨;³�¹�³P§e¶�«�È?6¿å5ÕIÇ
¥Pµ�¸e¹�³P§e¶@«�¶�©P²�¹�æ£å�È>6�Ò�È>6Öæ&Ã�Ó�¶�©�²�¹�æ£å�È�ìÖÒ#È�ì5ÜèÃÍÓbÇ
¥�º�µj¹�©£«Pº�Ñ£Ç

Ç
¥s¹Iº�µj¶�¼I³�¹�³�§e¶�«j¹<6IÇ£«
¥I¸£§e¶�¨;³�¹�³P§e¶�«�È�ì�å5Õ#é£é®ÈÍÃeÕÖå5Õ£Ç
¥Pµ�¸e¹�³P§e¶@«
¶�©P²�¹�æ£å�È�ì�Ò#È�ìÖæ&ÃÍÓG¶�©P²�¹�æIå�ÈÍÃeÕ�Ò�ÈÍÃeÕÖæ&ÃÍÓ
¶�©P²�¹�æ£å�È�çÖÒ#È�ç®ÜèÃÍÓG¶�©P²�¹�æIå�È�ÄÖÒ�È@Ä®ÜèÃÍÓ

Ç
¥sÏ�©�³e»PÉI¹�«;Ã7äAÕ£Ç

Ç
¥s¹Iº�µj¶�¼I³�¹�³�§e¶�«j¹�çIÇ£«
¥I¸£§e¶�¨;³�¹�³P§e¶�«�È@Ä¿å5Õ#é£é®ÈÍÃeÑÖå5Õ#é£é#È�Ã)9ÖåÖÕ£Ç
¥Pµ�¸e¹�³P§e¶@«
¶�©P²�¹�æ£å�È�ÄÖÒ#È�Ä5æ&ÃÍÓG¶�©P²�¹�æIå�ÈÍÃeÑ�Ò�ÈÍÃeÑÖæ&ÃÍÓG¶�©P²£¹�æ£å�ÈÍÃ 9ÖÒ#ÈÍÃ)9�æ�Ã�Ó
¶�©P²�¹�æ£å�ÈÍÃeÕ�Ò�ÈÍÃeÕ5ÜèÃ�Ó�¶�©�²�¹�æ£å�È�Ã£ÃÔÒ�ÈÍÃIÃRÜèÃÍÓ

Ç
¥�º�µj¹�©£«PºËÃeÇ

Ç
¥s¹Iº�µj¶�¼I³�¹�³�§e¶�«j¹;9�Ç£«
¥I¸£§e¶�¨;³�¹�³P§e¶�«�È�Ã£Ã#åÖÕ£Ç
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¥Pµ�¸e¹�³P§e¶�«
¶�©�²�¹�æ£å�È�Ã£Ã�Ò�ÈÍÃIÃ
æèÃÍÓ
¶�©�²�¹�æ£å�È�ÃeÑ�Ò�ÈÍÃsÑ®Ü�ÃÍÓG¶�©P²�¹�æIå�ÈÍÃ�Å�Ò#ÈÍÃ�ÅÖÜ&ÃÍÓ

Ç
¥�º�µj¹�©£«PºIìIÇ

Ç
¥s¹�º�µ�¶�¼I³e¹�³P§e¶�«P¹�ìIÇ£«
¥I¸�§e¶�¨;³�¹�³P§s¶�«�ÈÍÃeÑ�å®Õ®é£é�ÈÍÃeÅÖåÖÕ#éIé�ÈÍÃzêîåÖÕ£Ç
¥Pµ�¸e¹�³P§e¶�«
¶�©�²�¹�æ£å�È�ÃeÑ�Ò�ÈÍÃsÑ5æèÃÍÓG¶�©P²�¹�æIå�ÈÍÃzêîÒ#ÈÍÃzêîæ�ÃÍÓ
¶�©�²�¹�æ£å�È�Ã 6�Ò�ÈÍÃ�6®Ü�ÃÍÓ

Ç
¥sÏ�©�³s»PÉI¹�«�=�ÃeÇ

Ç
¥s¹�º�µ�¶�¼I³e¹�³P§e¶�«P¹�Ä£Ç£«
¥I¸�§e¶�¨;³�¹�³P§s¶�«�ÈÍÃeÑ�å®Õ®é£é�ÈÍÃeÅÖåÖÕ#éIé�ÈÍÃzêîåÖÕ£Ç
¥Pµ�¸e¹�³P§e¶�«
¶�©�²�¹�æ£å�È�ÃeÑ�Ò�ÈÍÃsÑ5æèÃÍÓG¶�©P²�¹�æIå�ÈÍÃ�Å�Ò#ÈÍÃ�Å�æ�ÃÍÓG¶�©P²�¹�æ£å�ÈÍÃzê¿Ò�ÈÍÃzêîæ&Ã�Ó
¶�©�²�¹�æ£å�È�Ãeç�Ò�ÈÍÃsç®Ü�ÃÍÓ

Ç
¥sÏ�©�³s»PÉI¹�«�=�Ñ£Ç

Ç
¥s¹�º�µ�¶�¼I³e¹�³P§e¶�«P¹ËÃeÕ£Ç£«
¥I¸�§e¶�¨;³�¹�³P§s¶�«�ÈÍÃ 6�å®Õ£Ç
¥Pµ�¸e¹�³P§e¶�«
¶�©�²�¹�æ£å�È�Ã 6�Ò�ÈÍÃ�65æèÃÍÓ
¶�©�²�¹�æ£å�È�ÃeÑ�Ò�ÈÍÃsÑ®Ü�ÃÍÓG¶�©P²�¹�æIå�ÈÍÃ�ì�Ò#ÈÍÃ�ìÖÜ&ÃÍÓ

Ç
¥�º�µj¹�©£«Pº;6£Ç

Ç
¥s¹�º�µ�¶�¼I³e¹�³P§e¶�«P¹ËÃ£ÃeÇ£«
¥I¸�§e¶�¨;³�¹�³P§s¶�«�ÈÍÃeç�å®Õ£Ç
¥Pµ�¸e¹�³P§e¶�«
¶�©�²�¹�æ£å�È�Ãeç�Ò�ÈÍÃsç5æèÃÍÓ
¶�©�²�¹�æ£å�È�ÃeÑ�Ò�ÈÍÃsÑ®Ü�ÃÍÓG¶�©P²�¹�æIå�ÈÍÃeÄÖÒ#ÈÍÃeÄ5Ü&ÃÍÓ

Ç
¥�º�µj¹�©£«Pº;6£Ç

Ç
¥s¹�º�µ�¶�¼I³e¹�³P§e¶�«P¹ËÃeÑ£Ç£«
¥I¸�§e¶�¨;³�¹�³P§s¶�«�È�Ñ£Õ�å®Õ£Ç
¥Pµ�¸e¹�³P§e¶�«
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¶�©P²�¹�æ£å�È�Ñ£Õ�Ò�È�Ñ£ÕÖæ&Ã�Ó
¶�©P²�¹�æ£å�ÈÍÃzê¿Ò�ÈÍÃzê�ÜèÃ�Ó�¶�©�²�¹�æ£å�È�ÃeÑÖÒ�ÈÍÃsÑ®ÜèÃÍÓ

Ç
¥�º�µj¹�©£«Pº�ÅIÇ

Ç
¥s¹Iº�µj¶�¼I³�¹�³�§e¶�«j¹ËÃeÅIÇ£«
¥I¸£§e¶�¨;³�¹�³P§e¶�«�È�ÃeÑ¿åÖÕ�é£é®ÈÍÃ�ì�å5ÕIÇ
¥Pµ�¸e¹�³P§e¶@«
¶�©P²�¹�æ£å�ÈÍÃeÑ�Ò�ÈÍÃeÑÖæ&Ã�Ó�¶�©�²�¹�æ£å�È�Ã�ì�Ò�ÈÍÃeìÖæ&ÃÍÓ
¶�©P²�¹�æ£å�È�Ñ;Ã�Ò�È�Ñ;Ã
ÜèÃ�Ó

Ç
¥sÏ�©�³e»PÉI¹�«;Ã7äAÕ£Ç

Ç
¥s¹Iº�µj¶�¼I³�¹�³�§e¶�«j¹ËÃ�ê�Ç£«
¥I¸£§e¶�¨;³�¹�³P§e¶�«�È�ÃeÑ¿åÖÕ�é£é®ÈÍÃeÄÖå5ÕIÇ
¥Pµ�¸e¹�³P§e¶@«
¶�©P²�¹�æ£å�ÈÍÃeÑ�Ò�ÈÍÃeÑÖæ&Ã�Ó�¶�©�²�¹�æ£å�È�ÃeÄÖÒ�ÈÍÃsÄ5æ&ÃÍÓ
¶�©P²�¹�æ£å�È�Ñ£Ñ�Ò�È�Ñ£Ñ5ÜèÃ�Ó

Ç
¥sÏ�©�³e»PÉI¹�«;Ã7äAÕ£Ç

Ç
¥s¹Iº�µj¶�¼I³�¹�³�§e¶�«j¹ËÃ�6£Ç£«
¥I¸£§e¶�¨;³�¹�³P§e¶�«�È�ÃeÑ¿åÖÕ�é£é®È�Ñ�Å�å5ÕIÇ
¥Pµ�¸e¹�³P§e¶@«
¶�©P²�¹�æ£å�ÈÍÃeÑ�Ò�ÈÍÃeÑÖæ&Ã�Ó�¶�©�²�¹�æ£å�È@Ñ�Å�Ò�È�Ñ£ÅÖæ&ÃÍÓ
¶�©P²�¹�æ£å�È�Ñ£Õ�Ò�È�Ñ£Õ5ÜèÃ�Ó

Ç
¥sÏ�©�³e»PÉI¹�«;Ã7äAÕ£Ç

Ç
¥s¹Iº�µj¶�¼I³�¹�³�§e¶�«j¹ËÃsç£Ç£«
¥I¸£§e¶�¨;³�¹�³P§e¶�«�È@Ñ;Ã#åÖÕ£Ç
¥Pµ�¸e¹�³P§e¶@«
¶�©P²�¹�æ£å�È�Ñ;Ã�Ò�È�Ñ;ÃÔæ&Ã�Ó
¶�©P²�¹�æ£å�ÈÍÃeÑ�Ò�ÈÍÃeÑ5ÜèÃ�Ó�¶�©�²�¹�æ£å�È@ÑPêîÒ�È�Ñ�êÖÜèÃÍÓ

Ç
¥�º�µj¹�©£«Pº�ç£Ç

Ç
¥s¹Iº�µj¶�¼I³�¹�³�§e¶�«j¹ËÃ 9IÇ£«
¥I¸£§e¶�¨;³�¹�³P§e¶�«�È@Ñ£Ñ¿åÖÕ£Ç
¥Pµ�¸e¹�³P§e¶@«
¶�©P²�¹�æ£å�È�Ñ£Ñ�Ò�È�Ñ£ÑÖæ&Ã�Ó�¶�©�²�¹�æ£å�È�ÃeÑÖÒ�ÈÍÃsÑ®ÜèÃÍÓ
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¶�©�²�¹�æ£å�È�Ã)9îÒ�ÈÍÃ 95Ü�ÃÍÓG¶�©P²�¹�æIå�È�Ñ-6ÖÒ#È�Ñ-65Ü&ÃÍÓ
Ç
¥�º�µj¹�©£«Pº�ç£Ç

Ç
¥s¹�º�µ�¶�¼I³e¹�³P§e¶�«P¹ËÃ�ìIÇ£«
¥I¸�§e¶�¨;³�¹�³P§s¶�«�È�Ñ£ç�å®Õ£Ç
¥Pµ�¸e¹�³P§e¶�«�¶@©P²�¹�æ£åjÈ�Ñ£çîÒ#È�Ñ£çÖæ�ÃÍÓG¶�©P²£¹�æ£å�È�Ñ£ÅîÒ�È�Ñ�Å�ÜèÃÍÓ�Ç
¥�º�µj¹�©£«Pº£ê�Ç

Ç
¥s¹�º�µ�¶�¼I³e¹�³P§e¶�«P¹ËÃeÄ£Ç£«
¥I¸�§e¶�¨;³�¹�³P§s¶�«�È�Ñ�9&å®Õ£Ç
¥Pµ�¸e¹�³P§e¶�«
¶�©�²�¹�æ£å�È@Ñ�9îÒ�È�Ñ-9ÖæèÃÍÓ
¶�©�²�¹�æ£å�È�ÅIÑ�Ò�È�Å�Ñ®Ü�ÃÍÓG¶�©P²�¹�æIå�È�Ñ£çÖÒ#È�Ñ£ç5Ü&ÃÍÓ

Ç
¥�º�µj¹�©£«PºIÅIÇ

Ç
¥s¹�º�µ�¶�¼I³e¹�³P§e¶�«P¹�Ñ£Õ£Ç£«
¥I¸�§e¶�¨;³�¹�³P§s¶�«�È�ÑPêèå®Õ£Ç
¥Pµ�¸e¹�³P§e¶�«�¶@©P²�¹�æ£åjÈ�ÑPê�Ò#È�ÑPêîæ�ÃÍÓG¶�©P²£¹�æ£å�È�Ñ£ìîÒ�È�Ñ�ì�ÜèÃÍÓ�Ç
¥�º�µj¹�©£«Pº£ê�Ç

Ç
¥s¹�º�µ�¶�¼I³e¹�³P§e¶�«P¹�Ñ;ÃeÇ£«
¥I¸�§e¶�¨;³�¹�³P§s¶�«�È�Ñ-6�å®Õ£Ç
¥Pµ�¸e¹�³P§e¶�«�¶@©P²�¹�æ£åjÈ�Ñ-6îÒ#È�Ñ-6Öæ�ÃÍÓG¶�©P²£¹�æ£å�È�ÑIÄ�Ò�È�Ñ£ÄÖÜèÃÍÓ�Ç
¥�º�µj¹�©£«Pº£ê�Ç

Ç
¥s¹�º�µ�¶�¼I³e¹�³P§e¶�«P¹�Ñ£Ñ£Ç£«
¥I¸�§e¶�¨;³�¹�³P§s¶�«�È�ÅIÑ�å®Õ®é£é�È�ÅIÅÖåÖÕ£Ç
¥Pµ�¸e¹�³P§e¶�«
¶�©�²�¹�æ£å�È�ÅIÑ�Ò�È�Å�Ñ5æèÃÍÓG¶�©P²�¹�æIå�È�Å£Å�Ò#È�Å£Å�æ�ÃÍÓ
¶�©�²�¹�æ£å�È@Ñ�9îÒ�È�Ñ-95Ü�ÃÍÓ

Ç
¥sÏ�©�³s»PÉI¹�«;Ã2äAÕ£Ç

Ç
¥s¹�º�µ�¶�¼I³e¹�³P§e¶�«P¹�Ñ�ÅIÇ£«
¥I¸�§e¶�¨;³�¹�³P§s¶�«�È�ÅIÑ�å®Õ®é£é�È�Ñ£ìÖåÖÕ£Ç
¥Pµ�¸e¹�³P§e¶�«
¶�©�²�¹�æ£å�È�ÅIÑ�Ò�È�Å�Ñ5æèÃÍÓG¶�©P²�¹�æIå�È�Ñ�ì�Ò#È�Ñ�ì�æ�ÃÍÓ
¶�©�²�¹�æ£å�È�ÅIÕ�Ò�È�Å�Õ®Ü�ÃÍÓ
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Ç
¥sÏ�©�³e»PÉI¹�«;Ã7äAÕ£Ç

Ç
¥s¹Iº�µj¶�¼I³�¹�³�§e¶�«j¹�Ñ�ê�Ç£«
¥I¸£§e¶�¨;³�¹�³P§e¶�«�È�ÅIÑ¿åÖÕ�é£é®È�Ñ£ÄÖå5ÕIÇ
¥Pµ�¸e¹�³P§e¶@«
¶�©P²�¹�æ£å�È�ÅIÑ�Ò�È�ÅIÑÖæ&Ã�Ó�¶�©�²�¹�æ£å�È@Ñ£ÄÖÒ�È�ÑIÄ5æ&ÃÍÓ
¶�©P²�¹�æ£å�È�Å�Ã�Ò�È�Å�Ã
ÜèÃ�Ó

Ç
¥sÏ�©�³e»PÉI¹�«;Ã7äAÕ£Ç

Ç
¥s¹Iº�µj¶�¼I³�¹�³�§e¶�«j¹�Ñ:6£Ç£«
¥I¸£§e¶�¨;³�¹�³P§e¶�«�È�ÅIÕ¿åÖÕ£Ç
¥Pµ�¸e¹�³P§e¶@«
¶�©P²�¹�æ£å�È�ÅIÕ�Ò�È�ÅIÕÖæ&Ã�Ó
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t ��ÆOy½ï#v�w áTÇ y÷Ç(�Ö·0�ªÓAÕ�ØÁÜcÇ²yzÇ#Æf¾-È�¿U·#Ø�¾#¿TÅ�àIÇ ð8Ç#ö�¾#¿÷ÅU·ÒyY·�Óv[�¿DÇzH]¾�À�Ê�Ó Ì�å�ö6· Ð À[É#ÊhÍcÂUÄÛå
À[ÓAòUÄ�Ó Ð ¾�À�Ó�É6¿:¾#¿UÅ Ð É6¿�[�ÂTÑ%¾�À[·_Ñ6Ê[¾�ÅUÓ�·Ô¿ÁÀ�¾#Ä�Ñ#É6Ê�ÓÛÀ[»UÍLÕ�É6¿óÅUÓAÕ�À�Ê�Ó�ÝTÂTÀ[·ÔÅóÍ�·ÔÍzå
É6Ê�È Ð É6ÍLòUÂTÀ[·ÔÊ�ÕÔÇ�ü�¿ �D���#¢Û�(��¢��I���K}G¥«¬ª����®M>G�'�L�#���)�:}�>G�����{�����I};}�>G�-®-���'ã
�����)��ØD�?ï6ï�vUÇ

t Hóÿ�ÿSï%�.w ÆjÇ4H=¾#Ê�·Ô¿:*�É6¿TÓ�ØÞ�Ç�ÿS¾#Õ�·�ÄAÄ�Ó�Ø�¾�¿UÅ yzÇhÿ É6¿%À[·#Ç ð�¿¦¾�ÄAÈ�Õ�ÓAÕcÉ#ÎÒÄ�¾#Ê�Ñ6·±y½ÞTÆ4P
Í�É�ÅU·ÔÄ�Õ�Úc¾=ÅUÓAÕ�À[Ê�Ó�ÝUÂ{À[·�Å Õ�É6ÄAÂTÀ[ÓAÉ6¿FÀ[É�É6Ä�Ç§ü�¿ ¬ �/>?�)�)��¨#���I}G�q>*®L��¥¦�«¯-��¥ó°��¦ã
�*���'���#���@>G���#¢ }�>G�-®-���[�����)�">G�ó¬ª���M�'�h�_�����÷�#��¨�¬ª����®M>G�'�L�#���)�Y~y>�¨���¢²�û´ µU¯
%M¬��¡¬�~ µU¯�¶GØTò¦¾#Ñ6·ÔÕ½� U+U ���?ø{�6ÇTü*¹�¹�¹ ÿ É6ÍLòUÂTÀ[·ÔÊ¡Þ{É Ð Ó�·�À�È±ÆhÊ�·�Õ�Õ�Ø��?ï6ï6�{Ç

t H=·ÔÕ[ï6u�w H]¾#ÊJC¸ð8ÇzH=·ÔÕ�À�·�Ê�¿�ÇÜ�ÓAÕ�À�Ê�Ó�ÝTÂTÀ[·ÔÅ±¾#¿¦¾#ÄÛÈ{Õ�Ó�Õ�É#ÎZH]¾#ÊJC#É?ö Ð »¦¾�Ó�¿UÕÔÇ�H=¾#Õ�À�·�Ê�º Õ
À[»U·ÔÕ�ÓAÕ�ØZOÒ¿UÓAö#·�Ê�Õ�ÓAÀ�ÈûÉ#Î�ÿS¾#ò�·�¼ É��ª¿�ØhÿS¾#ò�·�¼ ÉE�ª¿DØhÞ{É#ÂTÀ[» ð¡ÎVÊ�Ó Ð ¾TØ ð�òTÊ�Ó�Ä
�?ï6ï6u{Ç
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t H:Ó�Ä�u#ï�w àIÇzH=Ó�ÄA¿U·�ÊÔÇY}�>G�÷�÷���¦�����#�M�@>G�F�#��¨=}�>G�����{�'�[��������Ç�ÆhÊ�·�¿%À[Ó Ð ·d2�¾#ÄAÄ�Ø��?ï6u6ïTÇ
t H=ÆÞ{ï6Ù�w �8Ç3H=Ó�Ñ6¾#Ä�ÄM¼É6¿DØ�áTÇUÆ ·�¿¦¾�Å�¼·�ÕÔØ�¾�¿UÅ±ÜcÇ , Ç¦Þ�*�È{ÄAÅDÇ , Ä�É Ð CLÀ��É�å�ÕxÀ)¾#Ñ#·�Í�·�À[»UÉ�ÅUÕ

ÎVÉ6Ê�Õ�Ó�¿UÑ#ÂUÄ�¾#Ê Õ�È�Õ�À�·�ÍLÕ�¾#¿TÅLH=¾#ÊDC�É.ö Ð »U¾#Ó�¿UÕÔÇ ���������'�����#¢��j�������#�Ò|�¢÷}��������
�h����¥�|S�%��¢©�����#���@>G�T��Ø¦øTÚ vU�?ø?��v U ÙTØ��?ï6ï6Ù{Ç

t H:ÂUÊ[u6ïGw ¼YÇ�H=ÂUÊ�¾�À)¾TÇ¡Æj·�À[Ê�Ój¿U·�À[ÕÔÚ¡ÆhÊ�É6ò�·ÔÊ�À�Ó�·�ÕÔØ�¾�¿¦¾#ÄAÈ�Õ�Ó�Õ¡¾#¿UÅ«¾#òTòUÄ�Ó Ð ¾�À�Ó�É6¿UÕÔÇ¡¬�/>Gã
�)�)��¨#���I}G��>*®I��¥¦�¡°/78747Ø��6�:9VvT;�Ú�'�vU�'�p'#u+GTØ�ð�òTÊ�Ó�Äf�?ï6u6ïTÇ

t _ªð�ï6øGw ð_Çº¼YÇc_�Ñ6ÓA·�ÄAÕDCÁÓú¾#¿TÅK1 ÇDð�ÓA·�Ä�ÄAÉUÇIÞ{òU¾#Ê�Õ�·÷Í�¾�À�Ê�Ó Ì Ð É6ÍLòUÂTÀ)¾GÀ[Ó�É#¿UÕ�É6¿Fò¦¾�Êxå
¾#ÄAÄ�·ÔÄ÷òUÊ�É Ð ·ÔÕ�Õ�É#Ê2¾#Ê�Ê[¾-È�Õ�Ç �{°�|�~ ×)>G���'���#¢�>G� �D�������¦�M� �S� }�>G�����{�����I}#Ø
�-v)9Mø(;'ÚF'{�-ï.�p'#ø+G{Ø)H]¾-È«�?ï#ï6øTÇ

t Æ ·ÔÀ[uT��w áTÇ
�hÇjÆ ·ÔÀ�·�Ê�Õ�É6¿DÇ±¬Ò�����'� �_�����¸�#��¨=��¥¦�÷~y>�¨���¢©���I}�>*®÷�`�?�������8��Ç�ÆhÊ�·Ô¿%À[Ó Ð ·�å
2¡¾#Ä�ÄMØU¹h¿UÑ6ÄA·0�É{É�Å=ÿ Ä�ÓAÃ�Õ�Ø:P¡·0� á#·�Ê�Õ�·ÔÈ#Øj�-ï6uT�6Ç

t ÆhÄ�¾6u('Gw , Ç{ÆhÄ�¾�À�·-¾#Â�Ç=_�¿�À�»U·�ÕxÀ[É Ð »¦¾#Õ�À�Ó Ð Õ�À[Ê�Â Ð À�ÂUÊ�·�É#Î�ò¦¾#Ê�¾#Ä�ÄA·�Ä�ÓAÕ�Í ¾#¿UÅ¸ÕxÈ{¿ Ð »UÊ�É�å
¿UÓAÕ[¾�À�Ó�É6¿8Í�É�ÅU·�ÄAÕ ÎVÉ#ÊfÅUÓAÕ�À[Ê�Ó�ÝUÂ{À[·�Åz¾�Ä�Ñ6É6Ê�ÓAÀ�»UÍ�ÕÔÇU¬Ò����®M>G�'�L�#���)�87��G�#¢©�T�#���@>G�
iª�k�?���k�hØD�?ø{ÚA�-v U ����'�vTØ��?ï6u+'{Ç

t Æ�à�ÿ , ï#v#w ¹�Ç`Æf¾�Õ�À[É#Ê�Øt_cÇ¦àÒÉ#Ó�ÑUØ`áTÇ�ÿ É#Ê�À)¾�ÅU·�ÄAÄ�¾TØT¾#¿UÅ=à½Ç , ¾#ÅUÓ�¾{Ç�Æj·ÔÀ�Ê�Ó�¿U·�À�¾�¿¦¾#ÄAÈ�Õ�Ó�Õ
ÂUÕ�Ó�¿UÑ , É�É6Ä�·�¾#¿zÍ�¾�¿UÓ�òUÂTÄ�¾�À�Ó�É6¿DÇ¦ü�¿§���)���M���[�ª��>G���)�¡��� }�>G�����������ª�D���������)�
mÁ�%�#ØUòU¾#Ñ6·�ÕÒvU�?Ù?��v%ø('{ÇUÞ{òUÊ�Ó�¿UÑ6·ÔÊS��·�Ê�Ä�¾#ÑUØ��?ï6ï#vTÇ

t àÒ¾#Ý¦urG�w H Ç�_cÇ�àÒ¾#ÝUÓA¿DÇSÆhÊ�É6Ý¦¾#ÝUÓAÄ�ÓAÕ�À[Ó Ð ¾#ÄAÑ6É6Ê�ÓÛÀ[»UÍ ÎVÉ6ÊªÀ[·ÔÕ�À[ÓA¿UÑLòUÊ�ÓAÍ�¾#ÄAÓAÀ�È#Çª×)>G���'���#¢
>*®����{�R�����§�D¥¦�A>G�'�GØD� U ÚÛ� U u.�`�?ø6uTØ��?ï6u+GTÇ

t àÒ¾-È{u6u�w H Ç�àÒ¾?È�¿¦¾�Ä�Ç#Y�����M�'�������*��¨z|�¢÷}g>G�'���V¥��8�8�#��¨L¬�/>G��>?�A>G¢²��Çªá#É6»U¿�1 Ó�Ä�·�È±¾#¿UÅ
Þ{É#¿UÕ�Ø��?ï6u#uTÇ

t àª·�Ó�ï U w 1 Ç`àª·�ÓAÕ�Ó�ÑTÇ�| ¬�'�������I���]¬ª���M�'�f�½���4#c�)���K}#�¦ÇhÞ{òUÊ�ÓA¿UÑ6·ÔÊª��·ÔÊ�Ä�¾#ÑUØ��-ï6ï U Ç
t à¡ÞTï#v�w H ÇSàÒ·�À�À[·ÔÄ�Ý¦¾ Ð » ¾#¿UÅ^H ÇªÞ�Ó�·�Ñ#Ä�·#Ç ÿ É6Í�ò�É6Õ�ÓAÀ[ÓAÉ6¿¦¾#ÄªÍLÓ�¿UÓAÍ�¾�Ä�Õ�·�Í�¾#¿%À[Ó Ð Õ

ÎVÉ6ÊªÀ[»T·8Õ�À�É Ð »U¾#Õ�À�Ó Ð òTÊ�É Ð ·�Õ�Õ�¾#ÄAÑ6·�ÝTÊ[¾�¼�ü*Æ�Æ�ÇÒü�¿ ¬�A>?�)�)��¨#���I}G�">*®½��¥¦�c�%��¨
ýL>G�[þ?�)¥)>)�^>G�K¬�/>?�)�)�)�÷|�¢÷}��������G���#��¨=¬ª����®M>G���L�#���)�z~<>�¨���¢�¢©���I}#Øfò¦¾�Ñ6·�Õ
øT�'�p'rGTÇ{ð�Ê�Ý�·�ÓÛÀ[Õ�Ý�·ÔÊ�Ó Ð »%À�·YÅU·�ÕªüNHKH]ÜcØ:O¡¿UÓÛö6·�Ê�Õ�ÓÛÀ��¾�Àª¹hÊ�Ä�¾#¿UÑ#·�¿{å�P��ÂUÊ�¿ÁÝ�·�Ê�ÑUØ
àª·�Ñ6·Ô¿UÕ�Ý�·�Ê�ÑTS#¹hÊ�Ä�¾#¿UÑ6·Ô¿DØ�á#ÂUÄÛÈ«�?ï6ï#vTÇ
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t à¡Þ , ÞTï6ÙGw à½Çº ÷Ç�à¡¾�¿�[�¾#¿DØSáTÇ �8ÇOÞT¾#¿UÑ6»U¾?ö�ÓMØSàIÇ² ÷Ç , Ê�¾?ÈÁÀ�É6¿DØ�¾#¿TÅ ð_ÇOÞT¾#¿UÑ6ÓAÉ?ö#¾�¿U¿UÓÛå
��ÓA¿ Ð ·Ô¿ÁÀ�·�ÄAÄ�Ó�Ç , ÓA¿¦¾#ÊxÈ]ÅU· Ð ÓAÕ�Ó�É#¿«ÅUÓ�¾#Ñ#Ê[¾#ÍLÕ�É6¿F¿U·�À�� É#ÊDCóÉ#Î8�É6ÊDCÁÕ�À[¾�À[ÓAÉ6¿UÕÔÇ
ü�¿�¬�/>?��?{°'�¦�*���'���#���@>G���#¢�}�>G�-®-���[�����)�W>G�]}�>G�����������8#c�)���K}#��%V°�}�}¢# ´ µgf)¶GØ
ò¦¾#Ñ6·ÔÕ�ø+'#u.�{ø6Ù�vUØ��?ï#ï6ÙTÇ

t ÞT¾6¾#u6ï�w �÷Ç�ÞT¾6¾#ÅDÇ  YÊ�È�Ä�É?ö4Õ�ÂTÝUÕ�ò¦¾ Ð ·KÍL·ÔÀ[»TÉ{ÅUÕ=É6¿ Õ�ÂUò�·ÔÊ Ð É6Í�òTÂTÀ[·ÔÊ�Õ�Ç �{°�|�~
×)>G�{�'���#¢>G� �D�������¦��� �S�±�#��¨ó�`� �#�������������#¢�}�>G�������M���I}#Ø��EG:9MÙ(;'ÚA� U G+G.��� U ø U Ø
P¡É?ö6·ÔÍcÝ�·�Ê½�?ï6u6ïTÇ

t ÞT¾#Ä�ï6u�w ÜcÇÁÞT¾#ÄAÉ6ÍLÉ6¿DÇ�#_�#���¸}�>G�����[�)�)���@>G�zec�D¥¦�I}�>G����¢����*�`iª�V®-���[�����)��Ç�Þ{òUÊ�ÓA¿UÑ6·ÔÊ
��·�Ê�Ä�¾#ÑUØ��?ï6ï6uTÇ

t Þ Ð *-u%�Gw H ÇÁÞ Ð *�ÓÛÀ�À[¿TÓ Ð C`Ç¦¼j· Ð »U¿UÓ Ð C#·�¿�*�ÂUÊúÎVÂT¿:C%À[Ó�É#¿¦¾#Ä�·Ô¿cÂU¿UÅ÷ôÁÂ¦¾�¿ÁÀ�ÓAÀ[¾�À[ÓÛö6·�¿zð¡¿¦¾#ÄÛå
È�Õ�·�ö#É6¿½H]¾�ÊDC#É�Ã�Õ Ð »U·�¿ àª· Ð »U·Ô¿UÕ�È�Õ�À�·�ÍLÍ�É�ÅU·ÔÄ�Ä�·Ô¿DÇ±Ü�Ó�òTÄ�É6Í�¾#Ê�Ý�·�ÓÛÀ-Ø�O¡¿UÓ å
ö6·ÔÊ�Õ�ÓÛÀ��¾�À¡Ü�É6ÊxÀ[ÍcÂT¿UÅDØ3_ Ð À�É6Ý�·�ÊI�?ï6u%��Ç

t ÞTÜYï('.w O_Ç�Þ�À�·�Ê�¿=¾�¿UÅ:ÜcÇ��hÇ¦Ü�ÓAÄ�Ä�Ç�ü�ÍLòUÊ�É?ö#·�Å:òUÊ�É6ÝU¾#ÝUÓ�ÄAÓ�ÕxÀ[Ó Ð ö6·ÔÊ�Ó65 Ð ¾�À�Ó�É6¿±Ý%È§»¦¾�Õ�»
Ð É6ÍLò¦¾ Ð À[ÓAÉ6¿DÇ¦ü�¿�°A!j°[¬ ý�� �g�r?���|¡¨r�G�#���)��¨uiÒ�)�?���#�[�)¥FýK>G�[þG���I}�}�>G�-®-���'ã
�����)�">G�K}�>G�'�[�)���4�Y�#��¨r�O�#�)�&#c�)���K}#�F�#��¨¡�����'� �S���#���@>G�=~ ����¥)>�¨G��ØÖ�?ï6ï+'{Ç

t ÞTÜYï%�.w O_Ç�Þ�À[·ÔÊ�¿«¾�¿UÅ«ÜcÇ
��Ç�Ü�ÓAÄ�Ä�Ç Æf¾#Ê�¾#Ä�ÄA·�ÄAÓY*�ÓA¿UÑcÀ[»T·"H=ÂUÊ/¾ ö6·ÔÊ�Ó65¦·�ÊÔÇ¡ü�¿ ���)�����{�[�
��>G���)�����4}�>G�����{�����÷�D���������)���#����wze�¬�/>?�)�)��¨#���I}G�\>*®=}�>G�������*���_|���¨���¨
�����'� �S���#�M�@>G��´ µU¯q%)}�|d� ´ µU¯�¶GØUò¦¾#Ñ6·ÔÕ U '#Ù.� U Ù%�{Ç¦Þ�òUÊ�ÓA¿UÑ6·�ÊS��·ÔÊ�Ä�¾#ÑUØD�?ï#ï%�{Ç

t ÞTÜYï6uGw O_Ç�Þ�À�·�Ê�¿8¾#¿UÅ_ÜcÇ��hÇ.Ü�ÓAÄ�Ä�Ç�O¡Õ�Ó�¿UÑªÍ�¾#Ñ6¿U·�À[Ó Ð ÅUÓ�ÕJCYÓ�¿UÕxÀ[·-¾�Å_É#ÎTÍ�¾�Ó�¿YÍL·�ÍLÉ6Ê�È
Ó�¿óÀ�»U·�H=ÂUÊ/¾ ö6·�Ê�ÓB5¦·ÔÊ�ÇIü�¿2���)���M���[�8�d>G�*�)�z��� }�>G�������*���8�D���������)�÷��w¦�`¯�e
¬�A>?�)�)��¨#���I}G�x>*®=}�>G�������*���8|���¨���¨�������� �S���#���@>G� ´ µ+m¿%)}�|��ñ´ µ+mÔ¶GØjò¦¾#Ñ6·ÔÕ
�.� U �`�?u6øTÇUÞ{òUÊ�ÓA¿UÑ6·ÔÊª��·ÔÊ�Ä�¾#ÑUØ��-ï6ï6uTÇ

t Þp.úï#ø�w yzÇ
�hÇjÞ{Ä�·ÔÓ-[�ò�·�¿ ¾#¿UÅ ÜcÇ²àIÇ�.`ÉrCgC�·�Í�¾TÇ , Ó�ÿ�y_Þ�¼jð , 9�À8;�ÎVÉ6Ê½Ä�Ó�¿T·-¾#ÊY·Ôô�ÂU¾Gå
À[ÓAÉ6¿UÕfÓA¿%ö6É6ÄÛö{ÓA¿UÑ�ÂT¿UÕ�È�ÍLÍ�·�À[Ê�Ó Ð Í�¾�À[Ê�Ó Ð ·�Õc�ªÓAÀ[» Ð É6ÍLòUÄ�·'Ì_Õ�ò�· Ð À�Ê�ÂUÍ:Çt7¢��)��ã
�M�/>G�¦��� �T���#�T���������@>G�T�s>G� ���{�����'�����#¢½|����#¢©�?������Ø±�6ÚA�#���{ø U Ø�Þ{·ÔòTÀ[·ÔÍcÝ�·�Ê
�?ï6ï6ø{Ç

t Þ{»U·�ï6ø�w yzÇ²Þ�Ç`Þ�»U·�ÅUÄA·�ÊÔÇ�iÒ�ô}����������#�����#�Y�`��>?�)¥T�G���M���Y�`���÷��¢Û�#���@>G�¦Çúð Ð ¾#ÅU·�ÍLÓ Ð Æ�Ê�·�Õ�Õ�Ø
�?ï6ï6ø{Ç
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t Þ�É6¿¦u6ï�w Æ Ç6Þ{É#¿U¿U·Ôö#·�ÄAÅDÇUÿ�y½Þ�Ø�¾ªÎ�¾�Õ�À=� ¾�¿ Ð *ÔÉ6Õxå�À�È{ò�·SÕ�É6ÄAö#·�Ê�ÎVÉ6Êj¿TÉ6¿UÕ�È�ÍLÍ�·�À[Ê�Ó Ð Ä�ÓA¿{å
·�¾#ÊhÕ�È�Õ�À�·�ÍLÕ�ÇÖ�{°�|�~l×)>G�{�'���#¢t>G���D�������¦��� �S�Ò�#��¨I�`� �#�������M�����#¢D}�>G�����{�����I}#Ø
�EG:9x��;'Ú²ø6Ù?�p' U ØUá6¾#¿ÁÂ¦¾#Ê�Èó�?ï6u6ïTÇ

t ÞTÞTu6Ù�w �cÇ6ÞT¾#¾#Å÷¾#¿UÅ"H Ç�2½Ç6Þ Ð »�ÂTÄAÀ/*�Ç`ydH]à¡¹OÞ�ÚGð Ñ#·�¿U·ÔÊ[¾#ÄAÓY*�·ÔÅ8ÍLÓ�¿UÓAÍ�¾�Ä6Ê�·ÔÕ�Ó�ÅTÂ¦¾#Ä
¾#ÄAÑ6É6Ê�ÓAÀ[»TÍ ÎVÉ6Ê Õ�É6ÄAö�Ó�¿TÑ8¿UÉ6¿�å�Õ�È�ÍLÍ�·�À[Ê�Ó Ð ÄAÓ�¿U·�¾#ÊOÕ�È�Õ�À�·�ÍLÕ�Ç�{°�|�~ ×)>G���'���#¢
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t ÞÁÀ[·-ï�v#w 1 Ç²áTÇÞ�À[·k�S¾#ÊxÀ-Ç °��¦���/>�¨#�`�����@>G�Ï��>F�V¥¦�§���������������#¢�]>G¢©�{���@>G�Á>*®�~«�#�[þ(>��
}j¥T�#���T��Ç�ÆhÊ�ÓA¿ Ð ·�À[É6¿�OÒ¿UÓAö#·�Ê�Õ�ÓAÀ�È:ÆhÊ�·ÔÕ�ÕÔØ �-ï6ï#vUÇ

t ÞÁÀ[·-ï6�Gw O½Ç Þ�À[·ÔÊ�¿DÇ�|�¢÷}g>G�'���V¥��÷���]���)�)¥��¦��ä��¦�)�÷���n�����'� �S���#���@>G�½���q7=�Ô��¢©�������ª�`���#���
7�¦���������#���@>G�¦Ç¸Æh»¦Ü À[»U·ÔÕ�Ó�ÕÔØf¼ · Ð »U¿TÓ�Õ Ð »T·�¿¿O¡¿TÓAö6·ÔÊ�Õ�ÓAÀ��¾GÀ�HÂ�ÂT¿ Ð »U·�¿�Ø�_ Ð å
À�É6Ý�·ÔÊI�?ï6ï%�{Ç

t ÞÁÀ[É%ï('.w ð_Ç��hÇÖÞÁÀ[É6Ê�¿U·ÔÀ�À)¾TÇÒü�Í�òTÄ�·�ÍL·�¿%À[¾�À[ÓAÉ6¿=É�ÎO¾#¿]·kj Ð Ó�·Ô¿ÁÀ�ò¦¾#Ê[¾�Ä�Ä�·ÔÄ , ÜYÜ ò¦¾ Ð C6å
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