
HAL Id: hal-00277163
https://hal.science/hal-00277163v1

Submitted on 5 May 2008

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Les murs, le guet et la communauté : la construction
d’un système défensif

Guilhem Ferrand

To cite this version:
Guilhem Ferrand. Les murs, le guet et la communauté : la construction d’un système défensif.
Archéologie du Midi Médiéval, 2007, 25, pp.141 à 155. �hal-00277163�

https://hal.science/hal-00277163v1
https://hal.archives-ouvertes.fr


���

������� 	�
����������	������������������ � 	 �!�"	 �$#&%
�������'���(�)
*	����)+,�-�/. 01	��2�43-�(�65�� ��. #87)���9�:+�7

;'<>=@?BA4CED�FHGJIKI�L�M-N-O

IQP�RS<TDUP V

WYX DZ=[R1C�C]\ ^TP�_`C]\aR1C�^TC�R Xcb)b ?[dTDePEf XEg =hdT\aRKi"? X _j=B\ ^k< l9d$m)Cc\on b C X R1d$<$p>CE\ gYq dT\4Rr=[R g P"i�PEfr= b C]f
<T\aC"CE\ q C]=B\ g C X < g d><>fs^TC q CE?@?[C�R1t q =uV WYv P g <H^TC�^$C q C gwg CJ^TCEfS\H=hxEf1CJdTy*?B= b CziJDe{E?hCEfsRrd$<Tf q C�RKP q fr= g C�RsC g R|d$<Tf q C�R
X f q A4P�dT?hd b =[},<HC�Rr~�R X \4R�},<6C8? X�q dT\4_wf1d$\ gwXEg =hd$\oR|dT= g�g d><>�hdk<>f1Rz�Hf1d$y X \ g C�VkL�<�_j=B\ X ?@~�R v =@?�C�R g �4dHR1R�=ByH?hC�^TC�R|C
_ X =@f1Cz<>\4C"=[^TP�C�^TC"? X R g fS< q]g <>f1C"D XEg PEfr=[C]?B?hC�^TC�R�_`d6f g =h_w= qEXEg =[d6\aRr~$<T\aC�},<HC�R g =hdT\ RS<Tf g d$< g R1C"�4dHR1C���},< v C�R g t q C
},< v C�R g pTPEfr= gwX y*?[CEDeCE\ g ? v Cc\ q CE=B\ g C��(Gz?B?[Cz\ v C�R g },< v <>\ePE?hPEDeCE\ g ^ v <>\eRSm)R g xcDUC"^TP�_SCc\aRr=h_��*?�<HR b ?[d6y X ?�V,��CE?@<T=[t
q = X R1R1d q =[C X <�� D�<Tf�R�<>\!R1CEfSp�= q C�^TC b <6C g ~(C g f1CE?@=[C�? X �4f�d g C qEg =hd$\�^TC�? X pT=B?h?[C'i q C�?B?[C�^TC-R1d6\ g CEfrfr= g dT=@f1C�V
W�v =B\4_`d6f`D XEg =[dT\ X �H� X f Xc�hg ^ X \aR q C"RSm,R g x]DUC q d6D-DeCz? v P]?[P]DUC]\ g(q C]\ g f X ?T^TCz? X ^TP�_`C]\aR1C,V,��C"RSm,R g xEDeC�C�R g <T\
RSm)R g xEDeC�<Tf�y X =B\�VsN X \4RZ?[C����H? XEg � X m,Rr~���? X ^TP�_SCE\aR|C X �T<�f1C�p>{ g =@fU^ v@X < g f1C�Re_SdTfrDeC�Rr~�R X \aRe},< v =[?"R1dT= g
g d$<T�[d><>f1R��ad*R1Rr=By*?[C�^TC�?[C�R�DeC gwg f1C X <��[d><>f-C�_`_j= q�X�q C]DUC]\ g Vs��d$A X yH= g Cc\ g8X =B\aR�=Q�*?�<HRr=[C]<Tf1R-RSm)R g xEDeC�RZ}k<HC
? v AH=hR g dTfr=[C]\ X <>�hd$<Tf1^ v AT<T= X R1d$<Tp>C]\ g ^k<�D X ?�i�f�C]?B=hCEf9CE\ g f�C�Cc<$��~��4d$<Tf�^TC�R�f X =[R|dT\aR�^Td q <TDUCc\ gwX =Bf1C�R
C�R|R1CE\ g =[CE?@?[C]DUC]\ g V>��C�RJ^$=[_S_`PEf1C]\ g C�RJ_SdTfrDUC�RJd$yH?@= b CE\ g�g d$< g C�_SdT=[R�i��adHR|CEfK<>\4C�},<6C�R g =hdT\ q CE\ g f X ?hC��$? X DZ=[R1C
CE\e^TP�_SCc\aR1C�p X t g tSCE?B?hC�^TC"RrdT=*�

l9d g R1t q ?[P�R � ;'<HCEfrf�C"^TCJ��Cc\ g L�\aRr~�C]\ q C]=B\ g C]~ b <6C g ~>R�m,R g xcDeC�^TP�_`Cc\4Rr=[_j~�D-d6\a^TCK<Tfry X =@\H~k�s�H? XEg � X m,RcVE�

W C"�$����<>=@\9�� *�¢¡�~T?hC q d6D g C�^ v L�frD Xcb \ X�q P q fr= g:X <�� q d6\HRS<T?[R�^$<�£Jd$<Tf b ^TC"IQd*^TCE¤�~H^TdT\ g =B?HC�R g ?hC
R1C]= b \aC�<>fr~s},< v =[?:p X y*=[CE\*¥`V4��M-d$<HR X p>dT\4R��*f�=hR�C g yTfS¦T?[PZ?[CZ?@=[C�<§^TCZ¨4©wªw«`¬ sªw©¯®�¬c~ X �[d$< g C�t g tj=B?T°:?[C�R�CE\T\4CEDZ=[R
R1d6\ g ^TP�_ X = g RJC g ? X �*?�<T� X f g RrdT\ g D-d6f g Rr~4d$<-�*fr=[Rs°T},<HCE?[}k<HC�R|t±<T\aRJd6\ g _±<T=HiJ²�³|´�®u¬Eµ,ªw³�¶�C g i�¨H¬�´E®±·B¸�¬Eµ�´E¹[¶SVE�
� v C�R g �4d$<Tf�},<HdT=B~ X p>C q�g d$< g C�R X R�<H= g C�^ v A4dTD�DeC�RZ^ vBX frDeC�Rr~�=B?�� X f g8X R1R|=[P b C]f�?[C�RZ?[=hCc<$�ºC]\�},<6C�R g =[d6\H»SV
W�v PE�*=[R1d*^TC�f1P�R�<>DeC X R1R1CE¤�y*=[Cc\ q Ccf gwX =B\4C�R"^TC�R�f1P X ?B= g P�R�DZ=B?B= gwX =Bf1C�R q d><>f X \ g C�Rz�HCE\a^ X \ g ? X�b <HCEfrf1C�^�C���Cc\ g
L�\aR���^TC�R Xcb¢b ?hdTDePEf XEg =[d6\aR�_`d$f g =[_j=[P�C�Rr~Hd>¼UR vBX y*fr= g CE\ g R1d6?[^ XEg R�C g �ad$�6<>? XEg =[dT\*~H}�<HC�^TC�R g f1d$<T�aC�R�CE\T\aC]D-=hC�R
X R1Rr=hx b CE\ g V

WYX DZ=[R1C�C]\ ^TP�_`Cc\4R1C�^TC�R½p�=@?B?hC�R�C�R g <T\e�HAaP]\HdTDexc\aCzAH=hR g d6fr=[},<6C"DZ=[R X <e�[d$<TfQ^TC]�T<T=[RK?[d6\ b)g CEDZ�aR�V
NeC¾\HdTD�y*f1Cc<$� g f X p X <$�¿? v@XEgwg C�R g C]\ g ~�D-dT\Hd b f X �*AH=hC�Ro<>fry X =@\aC�R�d$<Àf1P b =hdT\ X ?[C�R�V�Á(?�<HRr=hCc<Tf�R�R�m¢\ g A4x�R1C�R
f1P q CE\ g C�RzCc\ f�C]\a^TCc\ gYq d$D-� g C]~a},<>=4^TC�R1Rr=@\aC]\ g�X R1R1C]¤�y*=[Cc\e<T\�R q AaPED X ^ v CE\4R1CED�yH?[C�Â�£�?B=hC qEÃ ~a��dT\ gwX DZ=B\4CE~
F X < q A4CEfrf1C¿C g l9C�R1}�<T=���Ä)Ä$Ä�°U£s< gwX <6^Å�>Æ)Æk��°ÇNUC�Rr�H? XEg ��Æ)Æ,��° W CÈ£�?[P�p>C q ��Æ$Æ���ÉcV�£�dT\Ê\ad6D�yHf1C
^ vBXcb�b ?[d6DUP]f XEg =[dT\4R�R v CED�D�<Tf�C]\ gJX <9D-=@?B=hCc<�^k<�Ë�ÌSÍ�ÎsR�=[x q ?[C,VaGJ?@?[C�R�^$=[R��adHR|CE\ g � X f�_SdT=hR�^TC�R"f1C�R g C�R8^ v <T\HC
CE\ q C]=B\ g CE~�PEfr= b P�C Cc\�^ v@X < g f1C�R g CcD-�4Rr~�D X =[R�R1d><�pTCE\ g D X ?QC]\ g f1C g Cc\T<HC ^TC]�T<T=[RcV:NUC b f�d*R g f X p X <��§R|dT\ g
CE\ b)Xcb P�R��ad><>f8DUC g¯g f1CZ? X p�=B?h?[C�CE\¾^TP�_`Cc\4R1C�V W�X �Tf1CEDZ=[xcf1C ^$=h_`_j= q <T? g PUÏ�? X R1C�<>?hCE~�R X \aR�^Td>< g CUÏ�C�R g ^TC
g f1d$<$p>CEfe?hC�RZDed$m¢C]\aR _j=B\ X \ q =[C]f1Ref1C�},<>=hR9Âu��d$\ gwX DZ=B\aCº��Ä)�$¡�°zIs= b)X <6^$=hxEf1C���Ä)Ä�ÐÈÑu��Ä)¡� �Ò±ÉcV W�X D-=hR1C9C]\
^TP�_SCE\4R1CJD XEg Pcfr=[C]?B?[C"R v@X�q�q d6D-� Xcb \aC"^ vBX < g f�C�R�DeC�RS<Tf1C�Rr~T^$dT\ g ? vBX�q]g =�p XEg =hdT\ed$<�? X f�P�t X�q]g =�p XEg =hdT\e^k< b <HC g C�R g
? X �Hfr=@\ q =@� X ?hC�V W�X p�=@?B?hC�^$=ÓR��adHR|C X ?[dTf1RKi"? X _`dT=hR�^TC"? v =@\a_SdTf`D XEg =[d6\ C g ^TC�RK=B\a_±f X R g fS< qEg <Tf1C�RK\HP q C�R1R X =@f1C�RKi�R X
^TP�_SCE\4R1C���R X R1P q <Tfr= g P�C�R g-X R1R�<Tf�P�C�V W�v C]\ g f1C g =[C]\¿^TC�R�D�<Tf1R��adHR|C g d$< g C�_`d6=[R��HfrdTy*?[xEDZC��J?hC�R g f X p X <��
RS< q�q x�^TCE\ g�X <�� g f X p X <���~J^ v <>\4CeD X \H=[x]f1Ce�Hf1C�R1}�<HCe=@\ q C�R|R X \ g C,V W�vBX ^ X � gwXEg =hd$\�^TC�R�=B\4_wf X R g fS< q]g <>f1C�R X <��
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PcpTdT?�< g =[d6\aR�^TCÇ? v@X f�DeCEDeCE\ g _ X = g�X <HR1Rr=�^T=[_S_S= q <T? g P]~ q C }k<T=QCc�$�H?B=u},<6CÇ� X f1_`d6=[R�? X f1P�_SC q]g =[dT\ q dTD��*?[x g C ^TC
? v CE\ q CE=@\ g C,V

WYX DZ=[R|C�CE\�^TP�_SCE\aR|C�^ v <T\aC Xcb)b ?[d6DUP]f XEg =hdT\*~a},<6C]?B?[C�},<6C�R1d6= g R X8gwX =B?h?[C]~aC�R g ? v <T\aC�^TC�R�_SdTfrDeC�Rr~4C g
? v <>\4C�^ v C]?B?[C�R�R1Cc<T?[C]DUC]\ g ~�},<6C!�*f�Cc\4^�? X ^TP�_`Cc\4R1C�^TC�R q dTD�D�<T\ X < g P�RcV�� v C�R gUq C gwg C�_SdTfSDUC�tw?Bi�},<6C!�hC
p>d><6^$f X =[Rz= q =B~*i�� X f g =@f�^TC g f1dT=[Rz^TdHR1Rr=hCEf1R�f1d$<HCEf b)XEg RJt½G�RS� X ?B=hdT\*~HIQd*^TCE¤�C g Í�=B?B?hC�_jf X \ q A4C�t`^TCEtjIQd><6C]f b <HC�tj~
f1C b)X f1^TCEfJCE\�^TP gwX =B?�V)Á(?@<HRr=[C]<Tf�R��Hf1dTy*?[xEDeC�RzR X < g C]\ g�X <$��m,C�<��$~a},<H=Hf1CE?hxcp>C]\ g�g d$<HRr~*DUC8R1CEDZyH?hCEt g tw=@?B~4^ v <T\aC
R1C�<>?hC�C g De{EDeC¾}�<HC�R g =hdT\e}�<HC¾? v dT\��4Cc< g },< X ?B=[_S=hCEfr~�^TC��*fr=BDeC X y4dTf1^$~�^TC¾^Td q <TDeCc\ gwX =Bf1C"��},<6C]?B?hC¢R
X f q A*=�p>C�RsRS<TyaRr=uR g C�t g tj=B?$�ad$<Tfs},<6C]?B?[Czf1P X ?h= g PzAH=hR g dTfr=h}�<HC���Ìr?km X Ï qEv C�R g P�p>=h^TCE\ g t�?hC�RsR|d$<Tf q C�RKP q fr= g C�RsC g ?[C�R
X f q A*=�p>C�R�^k<�R1dT?@~�? X�q <T\ X =@f1C�R�^ X \aR8?[C�R�^TCc<$� q]X RcV(��C�R8? X�q <>\4C�Rr~��hC q f1dT=hRr~:\ v d$\ g � X R�RS<H_`_j=[R X DZDeCE\ g P g P
�Hfr=hR1C�RZCE\ q dTD�� g C"��?[C q]X R-^TC�? X D-=hR1C�CE\�^TP�_SCc\aR1C�^$C�R Xcb�b ?hdTDePEf XEg =[d6\aR�?[C�Ded$\ g f�C X R1R|CE¤�yH=hCE\�Vs��C
_ X =hR X \ g ~&=h?&f1PcpTxE?[C ^ v <T\aC D X \H=hxEf1C P q ? XEgwX \ g C <T\ �Hf1d6yH?[xcDeC ^ v d6f1^)f1C PE�*=[R g P]D-dT?hd b =[},<HC d$<
DeP g AadH^$dT?hd b =[},<HCE~HR1d><>fr\ad6=[RKD X =[R�_`d6\a^ X DeCc\ gwX ?*��}�<HCE?@?[C�},<6C�R1d6= g ? X _`d6f�DeC"}�<HC"? X D-=hR1C�CE\ ^$P�_SCE\4R1C�^�C�R
q d6D�D�<>\ X < g P�R�C g ^TC�RzAad6D�DeC�R X �T< �*f1CE\a^$frCE~�R1d6\ X �T�*f1d q AaC�C�R gsg fr=ByT< gwX =Bf1C�^TC�R"R1d><>f q C�R�^$=hRr�ad6\H=@yH?[C�R
X <T�[d$<Tf1^ v A6<>=�V W�X�q dT\ g f X =B\ g C }�<HC q CE?@?[C�R|t q =�_`d6\ g �aC�R1Ccf9RS<Tf�? vBX �*�Hf1PEA4Cc\aRr=hdT\À^k< �HA4Pc\ad$DexE\HC C�R g ?hC
�Hf1C]D-=hCcfsPE?[P]D-CE\ g i�p>CEf1R1Ccf X <-^Td*R1Rr=[C]fs^TCJR1d$\eP g <6^TC,V
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N v d$¼ � X f g =Bfr~�Rr=@\ad$\ ^TCÊ? v C]\ q C]=B\ g CÊCE?@?[C�tjDU{]D-C�� WYX yH=@yH?B=hd b f X �HA*=[C ^$=[Rr�4d$\H=@yH?[CÊ�4Ccf�DeC g
X <T�[d$<Tf1^ v A6<>=�^TC�R1C�_ X =Bf1C�<>\4C�=h^TP�C8� X f1_SdT=[Rz�Tf1P q =[R1C�^TC�R X f1P X ?@= g P8D XEg P]fr=[CE?@?[C]~�^TC�R X D-=hR1C�CE\��z<$p�f1CE~�^TC�R
b f X \a^TC�RZ?@= b \aC�Re^TC9R1d6\�Pcp>d6?�< g =[d6\H~�},< X \4^¾^TC�RZf1P�_SC qEg =[d6\aRe^ v =BDZ�ad$f gwX \ q C9d$\ g DedH^$=h_w=[Poio^TC�R1R1C]=B\�?hC
�Hf1d b f X D�DeC =B\H= g = X ?�V��)C X \ loC�R1},<>=@~ C]\ ��Äk�)Ä�~&^HPE�*?[d6f X = g ?[C D X \4}�<HC ^ v P g <H^TC�R/R g fr= qEg CcDeCE\ g
X f q A4P�dT?hd b =[},<HC�Rr~ X <e�Hf1dH_j= g ~aR|CE?[d6\ ?�<H=B~a^ v P g <H^TC�R�A*=[R g d6fr=Ó},<HC�R��*f�C]\ X \ g D X ?4CE\ q dTDZ� g C�? vBX Rr�4C qEg D XEg PEfr=hCE?
^TC�? v CE\ q C]=B\ g CZÂhl9C�R1},<>=K��Ä)�$Ä�~���V*��ÉcV W C�_wd*R1R1P]~ X <>�hd$<Tf1^ v AT<T=(C]\ q d$f1C]~�C�R g D X ? q d$D-y*?[PE~ q C�}�< v P q fr= g �)C X \
l9C�R1},<T=s?�<H=htwDe{EDeCe^ X \aR8? v =B\ g f�dH^k< qEg =hd$\�^k< q d6?B?hdH},<6C�^k<§�zV ��V �eV �6V(^TC���Ä)Ä�� q dT\4R X�q f1P X <$��C]\ q CE=B\ g C�R
<Tf�y X =B\4C�R��4? v@X yaR1C]\ q C-^TC'p>C�R g = b C�R8CE\�PE?[P�p XEg =[d6\ q d6D-DZC�? X ^$=[_S_`= q <H? g P-^ v dT�aP]f�C]f�^TC�R�_Sd$<T=B?@?[C�R8CE\!D-=@?B=hCc<
<Tf�y X =B\Z=B\ g CEf1^$=[R1C]\ g yH=hCc\UR|d$<$p>CE\ g ^ v@X �H�Tf1d q A4CEf�^TC��Hf1x�R:? X _SdTf g =[_j= qEXEg =hdT\�Â@£Q?@=[C q]Ã ~T�Qd$\ gwX DZ=B\4CE~*F X < q AaC]f`f1C
C g loC�R1},<>=���Ä$Ä)Ä�~:��V�¡EÉcV���d6\aR1C]f`pTCEf�^TC�R�p>C�R g = b C�R�\aCZRw<H_`_j= g � X R���CE\ q dTfrC-_ X < g tj=B?:�ad><�p>d6=Bf�C]\ g =@f�Ccf�^TC�R
=B\4_`d6f�D XEg =[d$\4RcV�� X \aRz^$=[Rr�4dHR1C]f g d$<T�[d><>f1RJ^ v <>\4C�R g f XEg = b f X �*AH=[C�� X fr? X \ g C]~a_ X�q C X <eD�<>f�\T<T~HD�<HC g ?�<T= X <aR|Rr=B~
},<6C �aC�< g ^$=Bf1C ? v@X f q AaPEd6?[d b <HC�� W C qEX R!^TC ? v P g <H^TC�^TC ? v CE\ q CE=@\ g C�p$=B?B? Xcb C�dT=hR1C¾^TCºÁYCcm�f�C]? X ^TC]~'^ X \4R
? v L�pTCcm¢f1d6\H~�=B?@?�<HR g f1C!yH=hCE\ ?[C!�*f�d6yH?[x]DUC����Q? v CE\ q CE=B\ g C9�*fr=BDZ= g =�pTC�^TC�ÁYCcm�f�C]? X ^TC]~ q�� C�R g tji�tS^$=Bf1C q C]?B?[C�^k<
q A�� g C X <T~a_ð< g�g f1x�R q Ccf gwX =@\aC]D-CE\ gsq d6\aR g fS<>= g C"p>C]f�R�?[C"Ë�ÌrÌ Î Rr=[x q ?hC�V>��C]?B?[C�yaC X < q d$<T�e�H?�<HR q dT\aR|P�},<6C]\ g C�},<>=
CE\4_`C]f�DZC�?[C8p$=B?B? XEb C�C�R g R X \aR"\6<>?(^Td>< g C'i�f1C]?B=[C]fr~(^ v <T\HC8D X \*=[xEf1C8AH=hR g dTfr=h}�<HCE~�i�? X�b <HCEfrf1C�^TC���Cc\ g L�\4R
},<>=KpT= g ^TCe\4dTDZyHf1Cc<$�§Rr= g C�R X pTCcm¢f1d6\H\ X =hR�R1C�_`dTf g =h_w=[C]fcV(GJ?@?[C��aC�< g ^Td6\ q { g f1C ^ XEg P�C�^k<�Ë�Ì�Í�ÎJRr=hx q ?hCs�
Â@ÁYd><>�hdT?aC g �)=@D-dT\*=B\!��Ä)Ä)��~*��V$�H�1ÉcV W C"�HfrdT�Hd*R�� X f Xc�[g�qEX fr= qEXEg <Tf X ?�V��)C�\4C�RS<T=[R�� X RJRS¦Tfr~H�4d$<Tf gwX \ g ~H},< v =B?*?[C
R1d6= g p�f X =BDeCE\ g V�N-C8}�<HdT=4^$=[Rr�4dHR1C8�KAHfr=[R g d$�*AaC��k=Bf1CE=��-i�IQd*^TCE¤�~H� X fJC��>CcD-�*?[C]~H�Hd$<Tf�f1C b)X f1^TCEfJ^�C��Hfrx�R�?hC
f1CEDZ� X f g DUP�^$=[P�p X ?�f1C g f�d><�pTPJiJ? v d q�qEX R�=[dT\e^TC"R1dT\4^ Xcb C�R�C�_`_SC q]g <6P�RsRS<Tf�?[C�Rr= g C�^k<�Á X frDUC]\ g =[C]fr~�yHd><>?hCcp X f1^
W�X f�d6D-= b <>=hxEf1C�Â��k=Bf1CE=�����Ä)Äk�EÉ��sN v <T\ D�<>fr~*=[R1d6?[P�^TC�? v CE\HR1C]D-y*?[C X <H},<6C]?a=@? X �*� X f g CE\ X = g ~Hy*=[Cc\ q d$\aR|CEfSp>P�i
? v Pcp�=h^TCE\ q CE~�D X =[R�}�<HCe? X R g fS< qEg <Tf1CZ\aCZ�aC]frDUC g � X R�^TCe^ XEg CEfs°�C]?B?hCZ\aCZ�aC]f`DeC g � X R8\adT\!�H?�<6R�^ v m ?[=@f1C
^ v P�p>CE\ g <6C]?B?hC�RZf1CE�*f�=hR1C�R�~Ji9}�<HCE?h}�<HC�Re^TP gwX =[?hRZ�Hf1x�Re},<T=�\4C�� X f X =[R|R1CE\ g � X R�< g =B?@=[R X y*?[C�R�Â±FH= b V��1ÉcVsN v <T\aC
R g f XEg = b f X �HA*=[Cz?B=@D-= g P�CE~ q! Tg P�\HdTf1^Tt`C�R g ^k<'D�<TfsR1Cc<T?[C]DUCc\ g ~$D X =hRsRS<H_`_j=uR X \ g C]~�iJ� X f g =Bf�^ v =B\4^$= q C�R�y*=[C]\ g Pc\T<HR
q C]�aCc\4^ X \ g ~s�4d$<Tf-^ Xcg CEf�?hCeD�<>f-^k<�Ë�Ì�Í�Î�R�=[x q ?[C�C g ^$=hR g =B\ b <6C]f-^TCc<$�§�*A X R1C�R-^TC q d6\aR g fS< q]g =[d$\ X R1R1C]¤
\aC g¯g C�R���<T\aC g f X \ q A4P�C�P g f1dT= g C�Â#"�V �6V���ÆkÆ)Ð�i���Æ)Æ�$ÚÉ q f1Cc<HR1P�C X <eDUd$DeCE\ g ^$C�? X _`d$\a^ XEg =hdT\ ^k<eD�<Tf�°$<T\aC
g f X \ q A4P�C8? X f b CZÂ#"�V �6V>�$Æ)ÆT�1Ér~4f1CED��*?B=hC X <�_ð<>f"C g i8DUC�RS<Tf�C�^TC8? X�q d$\4R g fS< q]g =BdT\H~ g PED-d6=B\9^ v <T\�^TC�<��$=[xEDeC
DedTD-C]\ g ^TC�? v C]\ g f�Cc�*fr=[R1C�Â±FH= b V4��ÉcV�� v C�R g D-=@\ q C�V W�v P g <H^TC-^TC�? v CE\ q CE=@\ g C�\ vBX ^TCZR1Cc\aR8}�<HC�?[dTf1R1},< v =h?YC�R g
�ad*R1Rr=@yH?[C�^TC q frdT=hR1CEf�^$=h_`_SPEf1CE\ g C�R�R1d><>f q C�R"^ v =B\4_`d$frD XEg =[d$\�� q d6D�� gwX y*=B?@= g P�<>fry X =B\aC�R1d><�pTCE\ g ~4�Tfr=��>tS_ X = g R"C g
p>C�R g = b C�R�~Hi�R�<>�*�adHR|CEfJ}�<HC q C�RJ^TC]f`\*=[CEf1R��6<>=hR1R1C]\ g R X \4RsfS=[R1}k<HC�{ g f1C�f1CE?@=[P�R X <��-f1C b =hR g f1C�RJC g ^�d q <TDUCc\ g R�i
? X ^$=[Rr�4dHRr= g =[dT\e^k< q AaC]f q A4Cc<TfcV
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WYv Cc�>C]D��H?hC�^ v G"Rr� X ?@=[dT\*~��aC g = g C8p�=@?B?[C�^ X \aR�?hC�\ad6f1^�^TC'? v L"p>C�m¢f1dT\ X�qcg <HCE?@~ X <�y4dTf1^�^k< W d g ~�DeC
� X f Xc�hg { g f1C8<>\!Cc�>C]D-�*?[C�f1CE? XEg =�p>C]DUC]\ g f�C]�Tf1P�R1C]\ gwXEg =[_J^TC q C�},<6C�? v dT\9�4Cc< g R X p>dT=@f�^ v dTf1^$=B\ X =Bf1CE~(^ X \4R�? X
D X �[Cc<Tf1CJ� X f g =[CJ^TC�R qEX R�V

WYX ^Td q <>DeCE\ gwXEg =hdT\�P q fr= g C]~�R X \aR"{ g f1C X yHd6\a^ X \ g C]~�C�R g�g d$< g ^TC8DU{cDeC�_`d><>fr\H=hC"�T�aC�<�^TC q A4dHR1C�R
�ad><>f�?hCZË�ÌSÍ�ÎJRr=[x q ?[C�C g ?hC�R��4PEfr=[d*^TC�R X \ g PEfr=[C�<>f1C�R�~sD X =[R�^TC�R�=@\a^$= q C�R��*f1dTy X \ g R�^TCe? v Cc��=hR g CE\ q C�^ v <T\aC
CE\ q C]=B\ g C�d$<e^TC�},<6C]?[},<6C q Aad*R1C�^ vBX �*�Tf�d q A X \ g ^Tx�RK?[C"D�=B?B=hC]<U^k<�Ë�Ì1Ì1Ì�ÎaRr=hx q ?hC X <-DedT=B\4R���=B?HC�R g },<HC�R g =hdT\
^TC q ?[P�R�C g ^TCÇ�adTf g C�R�^ X \4R�? X q A X f g C ^TC q d$< g <>DeC�R�^TC9�E� � �$V "J\�^Td q <>DeCE\ g ^TC9��Ð��)��Ï�d q]g f1dT=Q^k<
R1d><6},<6C g d$< b)X y4CE?B?hC�� X f"?[C�R1CE= b \aC�<>f�^TC�? X pT=B?h?[C]~�?[C�R1CE= b \aC�<>f�^TC�� X ?BDedT\ g ^ v� ? g Ï9f1Cc\aR1C]= b \aC'�H?�<HR�d$<
DedT=B\4R�RS<Tf�?[CeDedTDeCE\ g ^TCe? X D-=hR1C C]\��z<$p�f1C d$<�^TC�R X f1PcpT=[Rr=hdT\ b ?[d6y X ?[C��(?hC�R q dT\4RS<>?hR-d6\ g y4C�R1d6=B\
^ vBX f b CE\ g �4d$<Tf�f1Pc� X f1CEf�? v C���=[R gwX \ g C g�q dTD��H?[P g CEf�?hC�^$=[Rr�4dHRr= g =[_�^TP�_SCE\aR�=[_rV W�X ^Td q <TDUC]\ gwXEg =[d6\�^k<�Ë�Í�Î
Rr=hx q ?hC��4CEfrDeC g ^TCZR1CZ_ X =Bf1C'<>\4C�=h^TP�C��Hf1P q =hR1CZ^TC-R1d6\§CcDZ�Hfr=hR1C�V���< XEg f1C�frC b =[R g f�C�R�^ v C�R g =@DUC�R q d$\4R1CEfSp>P�R
Âw�E �ÆkÐ�~��� �Ð $�~��E  �T��C g ?hC�R X \H\4P�C�R8�E �ÄkÆEÉ�d*_`_wf1Cc\ g },< XEg frC q ?B= q AaP�R�^TC8? X p�=@?B?[C]~ q CEf g C�R�<T\ �4Cc<�_w?hd$<HRr~4D X =hR
�Hf1P q =[C�<��*V�Ìr?hR��HC]f�DeC gwg CE\ g ^TCZ^TC�R1R�=B\aCcf�?hC�R q d$\ g d$<Tf1R�^$C�? v C]\ q C]=B\ g CZC g ~��ad><>f"� X f g =hC X <9D-d6=B\aR�~Y^TC�R|dT\
PcpTdT?�< g =[d6\�V$Á(?�<6Rr=hC]<>f1R�p>C�R g = b C¢R q d6\aR1C]fSp>P�R"CE\9PE?hPcp XEg =hdT\*~H� X \4R�^TC8D�<>f1R8Â±FH= b VHÐ X C g y$É�C gKg d><>f1R"^ vBX \ b ?hC
Â±FH= b V� �Ér~ q d$\4_w=BfrDeCc\ g ?[C g f X�q P�C g ^�d6\T\aCE\ g <>\4C�=[^TP�C�^$CJ? v�X Rr�aC qEg D XEg PEfr=[C]?HÂ±FaCEfrf X \a^8��ÆkÆT�1ÉcV

L�< g d gwX ?@~a},<6C8R X p>d6\aR1tj\Hd$<HR�� W�v Cc\ q CE=@\ g CE~*f�Ccpk<6C8C gsq d$DZ�H?[P g P�C�R X \4RJ^Td$< g C X <eD-=@?B=[C�<Ç^k<ZË�ÌSÍ�Î
Rr=hx q ?hCE~(C]\aR1C]frf�C'? X p�=B?@?[CeÂ±F*= b V $ X C g y$ÉcVHGJ?B?hC q dTD��Hf1Cc\a^�}�< XEg f1C g d$<Tf1R�^ vBX \ b ?hC�V W�X �4d$f g C8�*f�=@\ q =@� X ?[C]~ X <
RS<H^Tt`d><6C�R g ~aC�R g �*f�d g P b P�C"� X f�<T\aC"y X fry X�qEX \HCE~6<>\4C X < g frC��Hd6f g CE~ X <ÇR�<6^TtSC�R g ~T� X fs<T\HC"� X R|R1CEf1CE?@?[C�Â ���B¬�´��u¬rÉ
X =[R|PEDeCE\ g"X D-d>p�=By*?[Ce^ X \aR8? v <Tf b C]\ q C,V W�X�g frdT=[R�=[xEDeCZ�Hd$f g C-C�R g ? v Cc\4R1CEDZyH?hC-_SdTfSDUP�� X f8?[C��HdT\ g ~:y � g =sC g
_`d6f g =[_w=hP�V "J\4C"� X f g =[C�^TC�RQ_ X <Tyad><>f b R�C�R g _`d6f g =h_w=hP�CE~T�*f1dTy X yH?hCEDeCE\ g(X <-DZ=B?@=[C�<Ç^k<ZË�Í�Î4R1=hx q ?[C�V�"J\ gwX yH?hC X <
^TC���� $¢Ð�^TPE?B=@p�f1C'<>\ g PcDedT= b \ Xcb C�= q d$\ad b f X �TA*=[},<6CZ^TC��Hf1C]D-=hCcf�d$f�^$f1C]~�DU{cDeC�R v =B?:f1CE\a^ q d$D-� g C X <6R|Rr=B~
^ X \aR�?[C�De{EDeC g CED��aRr~4^TC�R�f1C�R g f`< qEg <Tf XEg =[d$\4R��HdHR g P]fr=[Cc<Tf�C�R��T^TC�R g fS< qEg =[d$\�^TC�? v <T\aC�^TC�R g d$<Tf�Rz^ vBX \ b ?hC X <
�Hf1d*_w= g ^ v <>\�� X ? X =hRr~ q CE?�<H=>^k< b d$<$p>CEfr\4Cc<Tf�D-=@?B= gwX =@f1C�^TCz? X p�=@?[?hC�^ X \4R�? X ^TCc<$��=[x]DUCzD-d6= g =[P"^k<�Ë�Í�Ì Î Rr=hx q ?[C"°
q d6\aR g fS< q]g =[d6\ �HfrdTy X y*?[C�^ v <T\�y X R g =hd$\H~4i��Tf1d$�$=BDZ= g P�^TC�? v <>\4C�^TC�R X < g f1C�R g d$<Tf1R�^ v@X \ b ?[C�� Â±FH= b V �EÉcV W C�R
q d6D�� g C�R q d$\aR�<>? X =Bf1C�Rr~ q dT\4R1CEfSp>P�R g f1x�R�� X f g =[CE?@?[C]DUC]\ g �Hd><>f8? X ^TCc<$�>=hxEDeCZDUd6= g =[Pe^k<�Ë�Í�Î�Rr=[x q ?[C]~s_`d6\ g
P gwXEg ^ v <T\�p X R g C b ? X�q =[R"�*f�d g C qcg C�<>f X < g d$<Tf�^TC8? X pT=B?@?[C�C�\ b ?hdTy X \ g i8? X _SdT=hR"?[C�R�_SdHR1R|P�R"C g ~ X <9RS<6^TtSC�R g ~4? X
y X \4^TC¾^TC g Ccfrf1C q d$DZ�Hfr=hR1C¾Cc\ g f�C ?hC�D�<>f�C g ?[C¾_`d*R1RrP�V"Á(?�<6Rr=hCc<Tf1R9DeCE\ g =[dT\4R�f1CE\4^TCc\ g q d$DZ� g C¾^TC�R
^$=[_S_w= q <H? g P�R�_w=B\ X \ q =[xEf1C�R¿=@D-�4dTf gwX \ g C�R X <$�>}k<HCE?B?hC�R�? X q d6D-D�<>\ X < g P&C�R g q dT\a_jf�d6\ g P�CE~�},<T= b {]\aC]\ g
? v CE\ g f�C g =hCE\e^�Cz? v CE\ q CE=B\ g C�V

WYX pk<6C8^ v CE\4R1CEDZyH?hC�C�R g =B\ q d$DZ�H?[x g CE~TD X =[R�? X ^Td q <>DeCE\ gwXEg =[dT\�C�R g R�<6_S_w=[R X \ g CE~*�[C q f1dT=hRr~H�4d$<Tf�R|C
_ X =@f1C�<T\aCz=[^TP�C�<T\��aC�<��*f�P q =[R1C"^TCz? X R g fS< q]g <>f1C�D XEg PEfr=hCE?B?hC�},<T=��*f�d g x b CJ? X p�=B?@?[C,V
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"J\aC�^Td q <>DeCc\ gwXEg =hd$\ �H?�<HRÈ_`d$<Tfr\H=hCE~9Rr=9CE?@?[C �aC]f�DeC g ^ v@X ?B?hCEf��*?�<HRÈ?[dT=@\H~9^TC�^TP�_j=B\H=@f��H?�<6R
�Hf1P q =[R|PEDeCc\ g ?hCZ�Hf�d b f X DZD-CZ=@\H= g = X ?�D-=hR�CE\ �z<$p�f1CeC g ?[C�R�f1P�_`C q]g =[d6\aR�^ v CE\4R1CcD-y*?[Ce},<>=sd6\ g �6<§RS<T=�p�f1C]~
�aC]frD-C g RS<>f g d$< g ^TC�DUC gwg f1C X < �hd$<Tf�<T\ �HfrdTy*?[xEDeC�^ v =BD��4dTf gwX \ q C,V W�v C��kC]D��H?hC�^TC�? X �K= g P�^$C8IQdH^TC]¤�~4CE\
IQd><6C]f b <HCE~$�aC�< g R1CcfSp�=Bfs^TCzf�P�p>PE? XEg Cc<TfÚV

WYX�q dTDZ� gwX yH=@?B= g P§<>fry X =B\aC ^TC�R q dT\4RS<>?hR�^TCº? X �s= g PE~ q d6\aR1C]fSp>P�C ^TCc�T<T=[R���Ð $)Æ�~�C�R g �Hf1C�R|}�<aC
q d6\ g =B\6<6C9C]\ g frC���Ð)¡)Æ C g �E �$¢Æ$V ��C�<>?uRZD X \a},<6C]\ g i9? vBX �H�4CE?@~J�ad><>f q C g¯g C��4Pcfr=[dH^TC�tw?@iE~JAT<T= g Cc�TCEf q = q C�R�V
�KA X�q <>\¾^TC q C�R'yH=B? X \aR q dTD�� gwX yH?hC�Rr~�f1P�^$= b P�R�� X f�?hC g frP�R1d6f�=hCEf�^TCe? X p�=B?@?[C]~QC�R g�q A X �*= g f1P�V W�v <T\�^TC q C�R
q A X �H= g f�C�R q d$\ q Ccfr\4C�?hC�R�^TP]�aCc\4R1C�R8C�_`_SC q]g <6P�C�R��4d$<Tf�?[C�R�y � g =@DUC]\ g RK�*�#"�´�¶S©��s¶±¹$�B¬&%E©¯¶ ��©w´E¶w¬(',¬)�+*�¬,��©wª��B¬E¶
³.-Eª¯¬E¶/%E©��B¬Z«w¹u©0�@¬�V��'L�< b f1P-^TC�? X ?[C q]g <>f1CZ^TC�R�¹[®±©+1�¶±~Yd$\9�4Cc< g R1CZ_ X =@f�C'<T\aC�=[^TP�C��HfrP q =[R1CZ^TC�? v C]\ g f�C g =[C]\H~
�Hf1C�R1}�<HC X <�},<Hd g =[^$=hCE\*~>},< v Cc��= b CJ? v CE\ q C]=B\ g C,V

WYv Cc�>C]D��H?hC�^TC"? v Cc\ g f1C g =[C]\ ^ v <T\HC"�HdTf g C]~��4dT=@\ gYq f`< q = X ?H^TC"? v CE\ q CE=@\ g CE~ q C]?B?hC�^TCzÁYCc\ X p X m�f1CE~HRr= g <6P�C
X <-Rr<H^�^TCz? X�qEXEg A4P�^$f X ?[C]~�DeCJ� X f Xc�[g P]?[dH},<HCE\ g Â±FH= b V)�EÉcV �,<Tf:p�=B\ b,g�X \aRr~T^k<-f1P X frDeCEDeCc\ g D X R1Rr=h_(^TC8�E �Æ$¡32
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L�V  fr= b =B\ X ?��4CEf1^k<aV
£�V�L�f q A*=�p>C�R�M XEg =[d$\ X ?[C�R�~HFad6\a^TR:Ned Xcg ~�frC b =[R g f�C8�E ��,~>_��s�$¡���f���iJ�$¡)��f���V

L�m)R1Rr=TC�R½? X dTf1^TdT\T\ X \aR X�q <>D <T\ X p$=[CE? X R|C�^TC�<�_SCEfrD X fsC g(q ? X <Tf�C"C g�X f�D X f q dT\ g f X R|dHRsC]\ X DZ=��>R�~
? X }k< X ? g f X DeC�RYL�fr=hR g d g = X ?$i�L�?[Cc� X \a^$f1C��aC]fY_SCEfrD X f(? X Rr=[C�< gwXEg £s<HR1Rr=[_ X ?h=>C g ? X RYp�=[C]? X Rs}k<HC X D X p X V

Á(fS<>DeCEf X DeCc\ g ^$Cc< C�R1R|CEf b)X f�^ XEg ~4}�<HC�= X = X �*f�d b Cc\4R�yHdT\ X RJC g RS<H_`_w= q =hCE\aRzR1C b dT\�? X"b f X \a^Td$fJ^TC
? X p�=hx�? X V)G g:X �Hf1d$�H~H},<6C X =hdZ�Hfrd�p�= gwX ?@A X C g:X f�D X ^k<Tf X R�C g:X f g =B?BA X fr= X V)G g R1C X =[R|R1dT~ X <U^TC�p>de_ X f b d$p>C]f�\eC g
qEX �*= gwX \*=>^TC�<>\ZAad6D-C"R X p�=B~$A X f1^$= g C g ?hCcm X ?B~$?[dH}k< X ? g dT=@A q f1CE¤¢d�V¢G g�X }�<HCE?T^TCc<-d6yHf X f X D�?[dZ�Qd*R1R1C]=B?BAe^TCE?hR
�H?�<6R�R X pT=[R�V)G g(X },<HCE?H^TCc<Zf�C b)X f�^ X fK? X R qEX <HR X R�^TC�R|Rr<HR�^$= q A X Rr~HR|Ccm,R½�Hf1d b C]\aR�^$CJy4dT\ q dTf XEg±b C�C g p�= gwX =B?@A X
C g�X frD X V(G g�X �HfrdT�¾^TCc< X d$f�^TC]\ X f�? X R b,X f1^ X R�^TCÇ�ad$f gwX R�C g =B\ g f X ^ X R�C g ^TCUm,R1R�=[^ X R�^TC g d$<Tf�R�C g ^TC
q f X \4CE?[R�V¢G g _ X f q dT\HC�R gwX yH?B= X RsC g(q Cc\ g C]\H=[C]f1R�C g�q =@\a},< X \ g Cc\H=[C]f1RsC g ^TC��>Cc\H=hCEf1RcV

WYX D X \*=[CEf X _SCcfrD X ^k<Tf X ^TC�? X p�= X ? X ��T*T0UWV � � ��X VNT*TÁ(fS<>DeCEf X DeCc\ g ^$Cc< X p>C]f X9g d g ?[d g d><>fS\ b f X \aR�p X ? XEg ¤!? X \4C�R�C g �aC]f�Rrd6\aR gwX \ g �HC]f�R|d$\aR },<HC
g CE\ b�Y>X R�C�R|})= gwX R�C g C]\�? X R8� X f g ¤ dT\!\HdT\!�Hd g"X p>CEf X m b < X ^TCc<§C�R1R1C]f�_ X�q A�CE\�? X R1d6? X ^TCE? g p X ? XEgJb f X \
},< X \ g = gwXEg ^TC"pTdHR1R X R q <TyaCEf gwX R X D�D�<>f X =B?@A X ^TC g CEf`f X C g ^ v CEfry X V$G g�X �*f�d6� ^TCc< X p>CEf b f X \aR�D�<>f1RJC g�X < g
X D g d6f1R"y XcgwX =B?B?@<HCcm�f X R�^TC�^TCc��CE\!^$=�� yHf X R1R X Rr~(C g },<6C�?[d>< p X ? XEg Rr= X yaP�f X R q ? XEg Rr~:C gJq <Tf XEg Rr~(^ X ?��4P�^TCE?
D�<>f g f1dZCc\-? X R1dT? X ^ v CEfry X RKC g ^TCzf X D X =@?BA X ~>C g�X ?uR��ad6f gwX ?hRsC g�X ? X Rs=@\ g f X ^ X Rs^TC�< X p>C]f��adT\ g R�?hCcp X ^$= g RcV¢G g
g d g ¤�?[dHR qEX DZ=[R�^TC'? X R"=B\ g f X ^ X R�^TC�p>d9C�R|R1CEfJfrdTD��6< g ¤ X�g f X p>C]f1R�^TC b f X \a^TRzp X ? XEg R�CE\ q =B\a}�d$<9Cc\�Rr=[C�m,R
?�<Hd$�TRQ_SdTf1},<6Cz<T\e�aC g = g C�R g frCE= g =T� X R1R XEg±b CE~HC g(X },<HCE?HR1C�^TC]<-f1dTDZ�Tf1C�}�< X \eyaC�R1d$\HA C�R��4CEf1}�<HC X�qEX p X ?T\*=�F
�aP8\Hd�R1C8�T<HC�R|}�<Hd X �Hf1d$� q A X f�^TC8? X Rz�ad$f gwX Rz\H=�_±<Hd q8X DeCE\ X f�Cc\ qEX f1CE=��>RJ\*=�CE\ X ?[RcVTG g _ X f b f X \�f1C�^$C
yad*Rr= X R��aCEf�?hdHR q]X D-=hR�^TC�? X Rz=B\ g f X ^ X RcV�G g �4CEfJ^TC�R|RS<6Rz?udHRJ^TC]\ g =@?BAaRz^TCE?[R�D�<Tf1R X�g d g ?[d g d6fr\�^TC�? X p>=hCE? X
^TCc< X pTCEfJy X f�y X }�< X \ X R q d6f XEgwX \ X R"}�<HC8� X R1R1d g f1C�Rz�HP�RJ_SdTf1C�^TCE?[RzD�<>f1R q f X \4CE? XEg ^TC�yHd6=[R X D&�HdTf gwX \aCE?hR
?[C�p X ^$= g R8�4CEf�d6\�R1C g f X ¤�d!�aC]=Bf X R X ?��aCe^TCE?hR8D�<Tf1Rr~sC g R1CZ\4d!=��Hd g"X p>CEf gwX \ g ^$CZy X fSy X�qEX \ X R�}�<HC X = X
X f1C�},<>=hCE=@f X R g d><>fr\aC]= X ^$=hR1R1C�R&TZT�UWV �����\[ V>T*T�^TC�yad6=[R8CE\ g f1C�^Td*R q f X \4CE?hRcVaG g ^TC-},<T=B\H¤�C-C]\§},<T=B\H¤�C�y*f X R1R X Rr~g dTf1R�^TCZy4dT=hR�}�<HC R vBX �aC]?[d Xcb < X R|R1=hCEf1R�_`d6f XEgwX \ X Rr~�}�<HC�Rr= X \ X < g R��*?@<6R�}k<HCe?hdHR q f X \aCE?hR��aC]f�DUC g f1Ce? X R
C�R��H=B\ b \ X ? X R�C]?[R q]X \adHR�C g ? X R"y X ?hC�R gwX R�^TC g dTfr\�VTG g�X �Tf�d6� X�qEX R q <o^TC]\ g =B?@A X ?[C]\�^TC�_wd6f X R�^TCc<oC�R gwX f�CE\
�aC]\a^TCc\�<T\ X f1C�^Td$\4^TCE? X dZ<T\ X < q A X _ X�q A X ^$C�},<Hd XEg f1C��4d g ¤��*?[Cc\ X ^TC g C]f`f X ~�C g ^TC��aCcm�f X C g ^TCc<�C�R1R1C]f
?BA*= XEg R X ?hR�^T=[R q]X �aR X D�<T\ X�q d6f1^ X ~HC g �aCEf�^TC�^$=@\aRK?[d q f X \4CE? X },<6C�? X�q dTf1^ X C�R gwX }k< X ^ X CE\Z<T\e?�<Hd q ~ X ? X _w=
},<6C"CE\�<>\ q d$���4d b <6d*RsC�R1R1CEf g f�C]\a},< X ^ X R1CJ\6<>?@A�pTCE\H= X�X ?��4C�^TC]?)D�<TfcV

Ì g CED��4CcfQ^TC�^$=@\aR X"g d g ?[d g dTfS\ ^TCE?[RKD�<>f1R�RS<HR X ?[R q f X \aC]?[Rr~HC g C]\e? X RKy X fSy X�q]X \ X R�^TCc<Ud6D�DUC g f1C
b f X \§},< X \ g = gwXEg ^TC��aC]=Bf X R��4dT\*A X ?[R��aC]f�? X \aR X f X D _SdT\H^ X R8}k<6CZR1C g CE\ad X D y X R g d*R�C g�b)X \*f�CZ^ vBX < g f X R
�aC�m¢f X R b f1dHR1R X R X�g d g ?hd g dTfr\�^TC]?[R"D�<>f1R"�4CEf�^TC�^$=B\4R�^�C�< X p>C]f�C�Rr� X ¤�=(^TCZ},<H=B\H¤�C��aP�R"�aC]f�� X R1R X f g f�C�R
Aad6D-C�R X�qEX p X ?T?hd�<>\ q d*R gwX ? vBX < g f X V)G g ^TC�<UC�R1R|CEf X d$f�^$dT\*\ Xcg },<HCE\ qEX R q < q f X \aC]?HC�R g =hd g frC�R�d$<e}�<Hd XEg f1C
Aad6D-C�R X f�D XEg Rr~4}�<HC�?hdHRK<HR X =[d6\ ? X RJ^$= gwX RJ_SdT\4^ X R��aC]fQ? X \aR X f�? X RJ^$= gwX R��4CE=@f X R�~H�ad6\HA X ?[RJ},< X \4^ZyaC�R1dT=@\HA
R1C]f X VTG g�g f Xcb de�4C g = g R g d6�H=hR��H?hP�R"^TC qEX < g R�p�=�p X C g ^ vBX < g f X Rz�H?hP�R"^TC q]X ? qEXEg f1C]� X R q <TyaCcf g ¤�^�C g CE? X T*T0UWV ��� �
X VNT*T C g �aC g = g R q fS< b d*RK�H?[P�R�^ vBX = b < X yT<H?@AaCE\eDeC�R q ? X ^ X ^ X =B\ q]X < g ¤"pT=�p X V)G g:X m,R1R"]e^TCc<UR1C"? X \aR X fK? X m�dT\ Xb f X \ef�C�^TC b CE\4RQ^TC qEX p X ?Hd$<U^TC"�4P�C g ?hdHR X < g f X R q dTD�� X AadHR�^TC�R1RS<HRs?hdHR q f X \4CE?[R�^TC�p>d X p>CEf�y X ?[C�R gwX R�^TC
g dTfS\�C g ^ v@X < g f X RJ^TC�<>\��aP�C gsq]X \HdHRJ},<HC�=[C gwg d b < X f�f*] g R X D��ad><6^$f1C�RJC g C�Rr�*=B\ b < X ?[C�R��aC]f g f X =@f1C�RS<HR�?[d*R
X \aC]D-=��>RcV$G g�X�qEX R q <>\ q f X \HCE?@~a^TC�< X p>C]fK<>\�D X =@?BA�^TC�yHdT=hR X D ?hdT\ b D X f b <6C8C g R1C8^ vBX },<6C]?[R�\4dT\ X d$D
�Hf1d9},<Hx�_ X R1R|dT\ X �4d$f gwX f X },<6C]?[R�^TCE?hR�_j<6R g =hCEf1R�}k<HC�_ X <9?[d*R q <TyaC]?[RcVHG g ?hdHR b f X \a^TR"D X f g CE?[R�^TC�_`CEf�^TCE?hR
_ X y*f1C�RsC g4b f X \a^TC�RK^ v C�R g f X ?[RsC g yaC q < X RK�aCEfs},<HC�}�<HC"\aC b <HR�DedT\ gwX p X R�<6RKC�?�D�<>f X D C�R q]X ? X RKd$<UC]\ X ? g f X
D X \aCE=@f X }�<HC"^TC gwX =B?BA4R�D X =h?BAaRK_`d*R1R1CE\e_`C]fr= g ¤"�aCEf�? XJg C�R g`X C g = XJgwX \ g \adZR1C]f�= XJX frD XEg RK}k<6Cz\ad g dTDZyHC�R�V¢G g
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^TCcpTd X p>C]fsCE\ qEX R q < q f X \HCE?k<>\Z�aC g = g4b)X _ X D },<6Czyad g C�R1R1dZd$< g =Bf1C�R1R1d�? X �aC�Rsd q dT?B�4C�RKR1CJ=TCcf1d$\ XEg <Tf X ^ X R
X ?[R½D�<Tf1RcV�G g �aCcfs^TC�^$=B\4RsCc\ qEX R q <>\4C�� X f g d$\�Aad$D��HC]\HR X },<6C"_ X y4C�R1d6=B\*AH~T^TCc< X p>CEf b f X \aRKCc\ b =[C]\HA4Rr~�C g
�aC]=Bfr=[C]f1R X8g f�C]=Bf1C�C]\ ? X R�p>C]\ b <H^ X R�C g CE\�? X RJ� X f g R"d$\9RrC��4d g D-C g f�C�R1C g =�C g R1dT=@\9_ X f X \ X f q]X R q <HR"CE\9R X
b)X f1^ X C g _ X fsCE\eR X�b)X f1^ X�qEX R q <�? X R½yaC�^ X R½?[d*R qEX \4dHRr~$? X R½y X ?hC�R gwX RKC g�g d g R½?[dHR X < g f1C�RsC�R g <TfrDUCc\ g R:�aCEfs},<HC
},<6C"\4dT\eAHd X =[dZ� X R X T*T�UWV ��� �([ V>T*TK�aCE\*f1C X ?TyaC�R|dT\TA�V)G g�X p�=[R X f g d g ¤"<>\ X �*f1C�RK? v@X < g f X C g:g d g RQCc\e�Hd6yH?@= q }},<6C��aC]f q fr= g ¤�\*=(�4CEfzm,R q AH=hdT?[C�R"\H=:�aC]f�y*f X DeR X Ded$f gQX DUd6f g F�? v C�Rr� X ¤ X \H=:�aC]f b f X \�frC�R1d6\ X DUC]\§^$C
g f1d$D-� X RK\H=H^TC b f X =B?[C�R�\H=H^TC q ? X f�d*RK\H=H^TC"\ X�q]X fr=[R�\6<>?@A \adeC�RKy X = q]X \*=H_±< b < X ^TC�R Xzb�X f1^ X�X �4CE\ X ^TC"? X
g C�R gwXJX \aR X =[d��*?�<HRs_`d6f g(q d6fY},<HC�^ X p X \�V

Ì g CED ^�C�<oC�R1R1CEf X dTf1^TCc\ XEg },<6C�CE? q]X R�dT\ q C]f�= X yaC�R|d$\TA�C g ?[d*R�Cc\ X DZ=��>R�R|CEfr= X \9�Tf1C�Rr~(},<6C��4CEf
^TC�_SdTf1RsC]?[R qEX DZ=[RsC g CE\�? X R�=@\ g f X ^ X RsC g CE\Z? X R1dT? X ^TCE?hR:p X ? XEg Rs_SdHR1R|CE\eR1CEDeCE\ X ^ X }�< X ?u}�<HC g f X � X R��*f�d6�U^$C
? X p>=hCE? X C gKX ?4yaC�R1dT=@\HA�DeCE¤¢C]=[R"^TCc<�C�R1R1CEf X dTf1^TCc\ XEg �aCcf"^TC�^$=B\4R�},<HC��*f1dT�9^TCE?hRJD�<>f1R"^TC�^TC g ¤�Cc\9^TC g ¤
yHf X R1R X ReRr= X \�DUC�RZ� X =@f�d6?[R b f X \aRZ�*?[C�Re^ vhX = b < X RS<6R�CE?�_±<Hd q C g�g d g =[d><>fr\¾yad6=B?BA*=Bf X D q]X < g ¤�C g Rr=[d6\
X � X f1C]=B?BA XEg ¤�? X R q d6f1^ X R�C]?ÓR"_`C]frf XEg ¤��4CEf b = gwX f�R1d6yHf1C X =[}k<HCE?[R�},<HC8p>CE=@\Hfr=[d X ?a�4P�^TCE?[R"D�<Tf�R"C gKX�qEX R q <>\ X
�ad6f gwX �HC]f�^TC�^$=�\4R b f X \9f1C-^TC q <>y X R��*?[CE=@\ X R8^ vBX = b < X C g ? X R q dTf1^ X R�C]?[R8_`Ccfrf XEg ¤UC�R g =[Cc\ X � X f1CE=@?BA XEg ¤��aC]f
? X \4R X f�R�<HR�?[d�_ð<6d q R1Ce?hdHR�CE\ X D-=��>R8?[d!�ad6f gwX p>d�C g ^TC�R1R�<6R�?hdHR�^TCE\ g =B?@AaR�^TC g f1CE\ gwX CE\ g f1Cc\ gwX y*f X R|R X R
_ X�q A X RzA X y*= gwX�q ? X R�^TC g C]? X C]\aR1C]f X ^ X �aC]f q C]? X f q]X \ �*?�<HR�T*T�UWV � � � X VNT
Tz? X�X f g =B?BA X fr= X C g �4CEf q CE? X fz? X \6<6C]= q A},<6C"_ X \Z?[d b)X =BAeRS<6R½?[d*R�D�<>f1RcV

Ì g CED&^$Cc< C�R1R1C]f X \adTf1^ X \ XEg },<6C8}�< X \a^eR|CEfr= X y4C�R1d6=B\HA�}�<HC�?hdHR X \4CEDZ=��>RzR1CEfr= X <Ç^ X p X \H~4}�<HC��4CEf
^TC�^$=@\aRJ^TC�R g f�C]\ gwX CE\ g frPE\ gwX yHf X R1R X RJC�R g C�R1R1d$\ q =B\4}-d><URr=hCcm,R�Aad$DeC�R X�q]X p X ? X frD XEg ¤ q C�RKDUd><>f1P�^TC"<T\
?�<Hd q �aP X R1d6f g =BfsC g(q dH_wdTf gwX f X }�<HCE?hRs^TC�RÚRS<HRK?[d*R�D�<>f1R��4CEfs},<6Cz\adZ_±< b d�\6m�R|C�Rry X =[Rs},<Hd4V�G g R1C X }�<HCE?uRK^TC
qEX p X ?:p>CE¤�= X \�},<6C X }k<6C]?[R8^TC�R�<6R q C�R�y X =hR1R1d��aCEf q dT��dk<9�4CEf�\ X _jf X d$<��aCEf�_Sd$f1R X ^TC b f X \ X R1R X < g },<6C
gwX \ g dHR g \H= g f X DeC g d ^ v@X < g f X RJd><Ç},<6C8^$<HRJd$< g f1C�RJ^TC�?[d6fQDedT\ g C�R1R1d�d$< }�<HC"<T\�d><Ç^><6RJ^TC]?uR X < g f1C�R X \4d
},<6C]f�f1d X =�<H^ X R1CzyaC�R1d$\HA-C�RcV

Ì g CED X �Tf1d$��^TCc<HR X \ X f��4CEf�p�=hCE? X�g f1x�R-d><�}�<Hd XEg f1C q d6D-� X \*A X RZ^ v Aad$DZDeC�R X�qEX p X ? X frD XEg ¤
qEX R q <T\ X ^TC�d*Ccm g d$< ^TC�^TC��'AHd6DUC�RJC g ^TCcpTd X \ X fJ^�C�? X <T\ X �4d$f gwX�X ? vBX < g f X C g ^TC"<T\ X"b)X f1^ X�X ^ vBX < g f X
�aC]f:p�=[R�= gwX fsC g�X _`dTf g =@fsC g(q dH_wdTf gwX f g d gwX R b CE\4RsC g �aC]f X DUCc\ X f b C]\aRKC g C�R1_`d6f�R½? X =TdT\eR1C"^TdT\H\Hd�?[d*R X R1R X < g ¤
C g _ X f�?[dTf��4dTf gwX f X frD X ^k<>f X RJC g�X f g =@?BA X f�= X C g }�<Hd q dTD X \a^Td X �4CE\ X ^TC�? X�g C�R gwX ~a},<HC�\6<>?@A \4d R1C�DUC]\ X
^TC�R Xzb)X f�^ X ^ X \T<HC q Ae\H=T�hd$<Tf�\e�4CEfKD-CE\*� X fs\*=T�aCcfKyaCc<$f�C"\*=T�aC]f�\T<T?TyaC�R|dT=B\*A T*T0UWV �����([ V>T*T�CE\ g f�de},<HCz<>\X < g f X p�=[C]\HA X CE\eR1dT\�?�<6d q C�R1R1C�p>CE\4R1dZC g ? X R1R|d�?hdTfsCE\ X DZ=��TRs},<6d XEg C�d><�R�=[Ccm)R X R1R X < g ¤�}k<HCJ�4CEf gwX \ g \HdZR1C
dTf b dT=@?BA4dHRr=hR q d!\*=�? X =[R|R1d!?[d6f b)X f1^ X-X \4R�R X _`dTf g =hR q d�C g R1Ce^Td$<Ty g CZ�*?�<HR�}�<HCe^ vBX p X \�C g CE\ X =hR1R1d�^TCcpTd
X =�<H^ X f g d gwX Rz? X R"_`CEDZDeC�Rz�aCEfzyHdT\ X R"},<6C�Rr= X < yaC]\9C gsX ?hC b f X DUC]\9C gsX _`d6f g =h^ X DUC]\H~�Rrd�C�R X R1R X yaC]f�},<6C
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