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¼�½
¼ \l¾VS�U�¿�À�¸,Á�·fÂ Ã�OFkS�~nWX];SVU�R
¼�½
Ä WX~m\l�Å\�Æ%Ç�¸,À�·fÀ st\^J;JLKlOnRTSVM;O
¼�½
È M�É�Ê	Ë�µBµBÌ.ÍÎÍÎË@Ï st\^J;JLKlOnRTSVM;O
¼�½ ²³S�OnU@\lOn]�´�µB¶�·¹¸�º ® WXOnS��VRmS�M;Oc];S&Rmy�°S�~nS
¼�½ Ã�y;WXYZWXJ;J�S�Ð�Ì>·fÑ¤ÍÎË�Ï Ò³K^{wSVU;�1\^];OT\lU�R
¼�½�Ó OmWXSV];OmWZ�Ôy�Ð�Õ0Ë�·fÕ0Õ�Ë�Â Ö.×;\^��WZU@\^RTSVM;O
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® S³æ�\Lç�VKNU�[>kSVU³kS�Om\lYXS,ènSDéNKNM;]0OT\lWFæ�\lWXOnS³J@\lOêR¤];S³�Å\}OnS��VKNU;U@\lWZ~m~m\lU;��S_°\tYë�ìprq}scpwvísuy,zKNU;S¯{îv}YZJLSV~
SVRï\lM%J;OnK4ènSVRï²³prÃð];S}���ñ\1élKNWXOò\l�V��M;SVWXYXYZWXScJ�S�U;]@\^U�R³��SV~³RTOnKNWX~D\lU;UDkSVS�~ï]0StRTy±°S�~mS^ó;\lWZU;~mW���M±�ô\lM
õ prs ¼�¼ S¯R�\lM_J;OmK4ènS¯R)s ® Òi];M�]DkSVJ@\lOnRmS���S�U�R�OnKNQLK^RTWX��M;Sò];Sï���ô\�élKNWXO,OmSFç��M;S³OFkS�[lM;YXWë°S�OmSV��SVU�R
°\ ¼ KNU�RTJ�S�YXYZWXSVO ½)ö S
OmSV��SVOm�VWXS
J;YXM0~�J;\lOnRmWX��M0YXWë°SVOmSV��SVU�R���KNUÞ];WZOmS��¯RTSVM;O�]0S�Rmy�°S�~nS
²³SVOmU@\^Om]
Ö�~mJ;WX\lM
J�KNM;Oc~mSV~}�VKNU;~mSVWXYZ~�kSV��YX\lWXOFkS�~�ó@~m\�J;\^RTWZS�U;�VS	S¯R}~m\��VKNU0÷�\lU0��S_];\lU;~u��KNU
RTOm\1él\^WXY�\lWZU;~mW
��M;S�Ã�y;WXYZWXJ;J�S�Ã,KNWX[NU0SVR&��M;W>~��ìS�~nR�Om\lYXYZW¯kS%°\%�Å\��1\lM;~nS(S�U=��KlM;Om~&];S_OmKNM0RmS(SVR&���ô\Å��KNU0~T\l�VOFkS
];M
RTS���J;~cSVRu];S�Y?�rkSVU;S�On[NWXS ½

ö �ñ\^];OmSV~m~mSøkS�[�\lYZS���S�U�R
��S�~�OmS���S�On��WZS���S�U�RT~ð°\ Ä WZ~T\l��\Þù&y@\lYXWZY�SVR È M0Éú²³SV~m~mKlU;U;SVR��FM0W
���ìKNU�R�æ�\lWZR�Yë�ìy;KNU0U;S�M;O�]±�ZzSVRmOmSÅYZS�~�OT\lJ0JLKNOêRTSVM;Om~�];SÅ�VS�RmOT\1é^\lWXY?ó�\lWXU0~mW���M±�f°\ ¼ \l¾VS�UåvtY¹\l��WXO
SVR Ó OmWZS�];OnWX�Ôy=Ã¤æ6S�WdûüSVO���M;W�KlU�R	\l�V��SVJ0R�kS�];S(æ�\lWZOmS(J@\lOêRTWZS(];S���KNU�ènM0OnÉ ½Îõ SVM;Om~�OmSV�Å\lOn��M;S�~Vó
��KNOnOmSV�VRTWZKNU;~cSVRu�VKNU;~mSVWXYZ~PKNU�R
kS¯R�kS�OmWZ�Ôy;S�~cS¯Rt�VKNU;~êRTOmM0�VRTWdæ6~ ½
¼ S�On��W%°\IÒ³y;OmWZ~nRmWXU;S=v}~n~T\lWX\lU�RTS=];S=���ñ\1éNKlWXOÅæ�\lWdR
YXS�J;YX\lWX~nWXO�];S=OmS�YZWXOnS�M;U;S¦J@\lOêRTWXS�]0S¦�VS
�ÞkSV��KlWXOmS ½�õ \	J�S�On~mJ�S��VRmWZélS�]±�ìM;UÅJ�KN~nRê{w];KF�u]@\lU;~ò~mKNUýkS���M;WXJ�Su���ô\�OnS�];KlU;UDkS�kSVU;S�On[NWXScSVR³��KNMF{
OT\l[lS�J�KNM;OP�VYXKNOnS&��S¯RmRTS&Rmy�°S�~nS ½
þ U;Su��S�U�RTWZKNU�~mJDkSV��W¹\^YXSc\lM�~mSVOnéFWX�VSt];SV~ ¼ KBÉlS�U;~³suKlQLKlRmWX��M;SV~ò]0SuY?�ôprqtsupwvú];KlU�RòYZS�~)��KN��JDkS|{
RTSVU;��SV~tS¯RtYX\(QLKNU0U;S�yFM0��SVM;Oc���ìKNU�R�kSVR�kS�]ü�ôM;U�[NOm\lU;]
~mSV��KNM;On~ ½

ö SÅ~nM;WX~¦kS�[�\lYZS���S�U�R�RTO�°S�~_OnS��VKNU;U@\lWZ~m~m\lU�RTSÅ]0SÅYë�ô\l��WZRmW¯kS�S¯R�];SV~_��KlU;~mSVWXYX~�];S���SV~	��S�U�RTKlOm~�o
suKl[NS�OVó È kSVOT\lOn]±ó�Ã.\^~m�1\^Yëó�ÿ�KN~nK;ó@quW��lK ½
þ U(�VYXWXU_]±�ôKFS�WZY�S¯R�M;U([NOm\lU;](~nKNM;OmWZOmS�°\�oNÒ�kSVYXWXU0Sló���kS�OnK;ó õ \lM;OnS�U;�VSló ö S�\lU�{ ¼ \^RmRmy;WXSVM±ó��&YZWZéFWXSVO�ó
pw~T\ ½d½d½ ÿ0\lU;~uKNM;Q;YZWXSVO Ó \lQ;WXSVU���M;W,\lM;OT\ikS¯R�kS�M;U�~nRÔ\^[NW¹\lWZOmS}æ6KlOnRc~nÉF��J@\^Rmy;WX��M;S�SVRt\^RnRÔ\l�Ôy;\lU�R ½
þ U;S}JLSVU;~FkSVS
kS���M0S�°\_��S�~DJ@\lOmSVU�RT~ï��M;WL��ScéNKNM0S�U�RPM;U;S}��KNU0÷@\lU;��S}WXU;�VKNU;];WdRTWXKlU;U;S�YZYXSPS¯Rï��S
~mKNM�RTWXSVU;U;SVU�Rt]@\lU0~cRmKNM;~c��S�~PJ;OnK4ènSVRm~ ½d½Z½ S¯RcQ;WXSVU�~NzM;O_°\ � y;KN��\l~c~T\lU;~c��M;W�OnWXS�U�U;S�~mSVOT\lWdR ½
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vté^\lU�Rê{wJ;OnKNJLKl~

� ��� áãâ���� Ü���� � ä

õ S�~}OnKNQ�KlRT~u��KlQ;WXYZS�~�°\�J@\4RmRTSV~��6KNM
��\lOm�Ôy0S�M;On~@�t~nS_];WZ~nRTWZU;[NM;SVU�R}];SV~}~êÉ�~êR1°SV��SV~�°\�OnKNM;S�~}KNM
°\��Ôy;SVU;WXYZYXSV~	J@\^O_Y¹\
J;OnKNQ;Y¯kSV�Å\4RTWX��M;S�~n��WXSVU�RTWZ÷;�FM0SÅ��M±�ìWXYX~�OmSVJ;OFkSV~mSVU�RmS�U�R�SVR	YXSV~�\lJ;J0YXWX��\^RTWZKNU;~
��M±�ôWZYX~�éFWX~nS�U�R ½ pwYX~(~mKlU�R�J@\^OnRTWZ��M;YZWë°SVOmS���S�U�R�\l]@\lJ0R�kS�~�\lM�×åS�U�éFWXOnKNU;U;SV��SVU�Rm~�S�U;�VKN��Q;OFkS�~�KÎ°M
YXS�æ6OT\^U;�Ôy;WX~n~mSV��SVU�R�]±�ìKNQ;~êRÔ\l�VYXSV~�SV~nR�J;YXM;~�\^WX~FkS
��M;S�YXS�OnKNM;YXSV��SVU�R�o¤æ6KlO�zSVRm~�ó�OnK��Ôy;SVOm~VóòS¯RT� ½
õ S�]DkSVJ;Y¹\^��S���S�U�R�S�~êRÅJ�S�MýWXU�é^\l~mWdæ��1\^O�YZS�~�J;WXSV];~�JLSVM0éNSVU�R�zSVRTOnS
JLKN~nWZRmWXKNU;UDkS�~�];S
æ�\Lç��KNU °\
J;OFkSV~mSVOnéNSVOcYXS}��WXYZWXSVM��fé)kSV[>kSVRT\lM�×Ló;�VM;YZRmM;OmSV~ ½d½Z½ � ½0õ SV~ïOmKlQLKlRm~ï��\lOm�Ôy;SVM;Om~³Q;WXJ±°SV];S�~³];S&J@\lODYXS�M0O
U@\^RmM;OmS�~��ô\l]@\lJ0RmS�U�R%J;\lOnæ�\lWdRTSV��SVU�R�\lMF× WZU0æ6OT\^~nRTOnM;�VRmM;OmSV~Å�VKNU.ç��M0S�~%J�KNM;O�SVR�J@\lO�Yë�ìy;KN����S
���VKNM;YXKlWXOm~Vó0SV~m�1\^YXWXSVOm~ ½Z½d½ � ½
õ S�~�\lJ;J0YXWX��\^RTWZKNU;~�SVR�\l�_Q;WZRmWXKNU;~�];SV~�OnKNQ�KlRT~�Q0WXJ±°SV];S�~(S¯R�\lM0RmOmS�~(y�M;��\lU;K'� �X];SV~���KNU0~nRTOnM;WZRm~
\l�VRmM;S�YZYXSV��SVU�RD~mKlU�R³~mKNM�éNS�U�RP]0WZûukS�OmSVU�RTS�~ ½;õ S�~³\l�VRmWZéFWZR�kS�~ò];S}~nS�Oêé�WZ��StSVRP\^~m~mWZ~nRT\lU;��St~mKNU�R³Yë�ìM;U
];S�~cKNQ�ènS��VRmWZæ6~ïéFWX~FkS�~Vó@�1\lOPY?�ôKNU�WZ�Å\^[NWXU;S}\lWX~FkS���S�U�Rc��M;S�YXS�[N\lQ@\lOnWZRP\^U�Rmy;OmKlJLKN��KNOnJ;y;S&];S&�VS�~
�Å\^�Ôy;WXU;SV~cJ;M;WX~n~mS�YXSVM;OPJ�S�Om��SVRnRTOnS&]±�ñ\^WX];SVOPYë�ìy;KN����S�];\lU;~c~mSV~uR4z\l�Ôy;S�~cJ;OnKlæ6S�~n~mWZKNU;U;SVYXYXSV~cKNM
J;OmWdé)kS�S�~��?²³WZ~m�Ôy;K^û.óL�l�N����� ½@® M�æ�\lWZRc]0S	YZS�M;Ou\l~nJLSV�VR��ê~nÉF��J;\^RTy;WZ��M;SN�;ó@YZS�~uy�M;�Å\^U;K"� �X]0S�~cKNU�R
kSVéFWX];SV����S�U�R³];S�~c\lJ0J;YXWZ�1\^RmWXKNU;~òYXM0];WX��M;SV~ïSVRcJ;M0Q;YXWZ��WZRT\lWXOnS�~��)�uWXOT\^WLS¯Rc\lY ½ ó��"�,�,�6� ½ Ö�U0÷;U±ó@YXSV~
RTSV�Ôy;U;WX��M;SV~_��WX~nS�~�\lM=J�KNWXU�R�J�KNM;O�YXSV~&OmKNQ�KlRT~&��\lOn�Ôy;S�M;On~
°\�];SVM�×¦J@\^RnRTSV~�J�S�On��S¯RmRmS�U�R�];S
J;OmKl[NOmSV~m~mSVOD];\lU;~)Y¹\�OFkS1\lYZWX~T\4RTWXKlU_];SV~DKNOêRTy±°SV~mSV~�ó�J;OmK^RTy±°SV~mS�~òSVRò\^M0RTOnS�~)S¯×�KN~n�FM0S�YXS¯RmRmS�~��?Ö�~mJ;WX\lM
SVR È kS�U0KlR1óü�l�N�����u��\lWX~t\lM;~n~mW.];\lU;~�YX\���Kl��J;OFkS�y;SVU;~mWZKNU�];SV~��ÞkSV�1\lU0WX~m��S�~tYXW¯kS�~t\lM���KNU�RmO4zKNYZS
YXKF��KN��KlRmS�M;Or���ò\lU ® SVOTù&K�KlW èVó0�l�N�N�6� ½
õ S�~cOmKNQ�KlRm~uQ0WXJ±°SV];S�~cJ�KN~mSVU�Ru];SV~t��M;SV~nRmWXKNU;~c~n��WXSVU�RTWZ÷;�FM0S�~u];W
����WZYXSV~&o@\lM�×
J0OmKNQ;Yë°S���S�~P�VY¹\l~r{
~mWZ�FM0S�~,];S�~ÎOmKlQLKlRm~���KlQ;WXYZS�~��6JLSVOm��SVJ0RTWZKNU�SVR,��Kl��J;OFkS�y;SVU;~mWZKNU�];S)Yë�ìS�U�éFWXOnKNU;U;SV��SVU�R�ó�]DkS��VWX~nWXKNU±ó
\l]@\lJ�RÔ\^RmWXKNU±ó}\lM0RmKNU;KN��WXS'��~��ô\BènKNM0RmS�U�R¦]±�ô\lM0RTOnS�~=];W����VM;YZR�kS�~ ½�þ U J;OmSV��WZS�O�J�KNWZU�R=]DkS�YXWZ�1\^R
��KNU0��S�OnU;S=Y¹\å~êRÔ\lQ;WZYXWdR�kS
]0M�~êÉF~nR1°SV��S=��M;W�SV~nR�~T\^U;~
��S�~n~mS=OmSV��WZ~mS�SVU���\lM;~nS�\^M��VKNM;On~�];S
Y¹\�YZK��VKN��K^RTWXKlU±ó��Å\lWZ~ï��M;W�];KNWdRPUDkS�\lU;��KNWXU;~�zSVRTOnS�[�\lOT\^U�RmWXS�J�KNM;OÅkS¯éFWZRTSVOïRTKNM�RTS&~mWdRTM@\4RTWXKlU�];S
�Ôy�M0RTS�\lM%OnKNQ�KlR ½�õ \�JLKNU0�VRTM;\^RTWZKNU%];S�YX\	]DkSV�Å\^Om�Ôy;S&J@\^O³];SV~P��KNU�RÔ\^�VRT~PS¯RPWX��J@\l�¯RT~DOmS�U0]�S�U
SVûLSVR�Yë�wkS���M;WZYXWZQ;OmS�J0OFkS���\lWXOnS ½�õ \
��KNU0��S�J�RTWXKlU¦�ðkS���\lU;WZ�FM0S�]0S��VS�~�~nRmOmM;�¯RTM;OnS�~�S�~nR�kSV[�\lYXSV��SVU�R
��KN��J;YZS¯×�Sló�YX\�OmS��Ôy0S�Om�Ôy0S}];Su�1\lOm\l�VR�kS�OnWX~nRmWX��M;SV~D\^U�Rmy;OmKlJLKN��KNOnJ;y;S�~�UDkS���SV~m~nWZRÔ\^U�RD];Sc~mKlYXM0RmWXKNU�{
U;S�OcYZS�~PJ;OnKNQ;Yë°SV��SV~PYXW¯kS�~	°\(Yë�ìS�U0��KN��Q0OmS���S�U�R�ó@\lM�×%�Ôy;KNWd×�];S�~c�1\^J0RTSVM;Om~Vó�\lM
�Fz\lQ;YX\l[NS ½Z½d½ Ã>KlM;O
Yë�ìS�U;~nS���Q0YXS�];S���S�~	OT\lWZ~mKNU0~�ó�Y¹\��VKN����\lU;]0S�]0S�RmS�YXYZS�~&��\l�Ôy;WZU;S�~�S�~êR_~nKNM;Om�VS�]0S�U;KlM0éNSVYXYXSV~
J;OmKlQ;Y¯kSV�Å\^RmWX��M;SV~ ½
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vué^\lU�Rn{wJ0OmKNJ�KN~

õ \��VKNU0æ6OmKlU�RT\^RTWZKNUý\lM J;OnKNQ;Yë°S���S�]0S
Y¹\=YXKF��Kl��KlRmWXKNUð�VKNU;];M0WZR=°\¦OFkS1\lYZWX~mSVO���KN��Q0WXS�UýU;KlRmOmS
��KlU;U@\lWZ~m~T\^U;��Su];ScU;KNM;~r{w��zS���SPS�~êRDYZWX��WZR�kS�S³YZKNOm~n��M;ScYë�ìKNU(RTS�U�RmSu]ü�ôWZU;~mMR �SVODU;Kl~ò��\lJ@\l�VWZR�kS�~)];S
]DkSVJ;Y¹\l�VS���S�U�R�]@\^U;~%M;Uí�VKNOmJ;~��ðkS���\lU;WZ�FM0S¡�?ù&U;KNYZYëóò�l�l���,� ½Dõ �ñ\^����M;WX~nWZRmWXKNUý];S�Y¹\¦�Å\lOn�Ôy;S
Q;WZJ�°S�];S�UDkS��VS�~n~mWZRmSð];Si~nM;Om��KNU�RTSVO
YZS�~
�VKNU�RTOm\lWXU�RTSV~�]±�rkS���M;WZYXWXQ0OmS¦]0ÉFU@\l��WX��M;Si��M;W	\l�V��KN�({
J@\l[lU;S�U�RÎY¹\ïYZK��VKN��KlRTWZKNU ½ pwYN~��ô\l[NWdR±];S)J@\^OnéNSVU;WXO³°\ïM0U	\�ènM;~nRmS���S�U�R,];S�~��VKN��J�KN~m\lU�RTS�~Î]±�wkS���M;WZYXW {
Q;OnS�SVRP]0S&OnÉ�RTy;��WX�VWZR�kStJ�KNM;OïJ�S�On��S¯RmRmOmS�M;U0S&��KFKNOm];WZU@\^RmWXKNU�y@\lOn��KNU0WXS�M0~mS�SVU�RmOmS&J�KN~nRmM;OmS}SVR
��KNM0éNSV��SVU�R}\^M���K�ÉNSVU
]±�ìM;U���KNU�RTOBzKNYXS�\^U�RmWX�VWXJDkS¢�6v}~m~m\lW¹\^U�RmSló��l�l�0��� ½
õ \ãJ;YZM;J@\lOêRÛ];SV~ÛRTOm\1él\^M�×H�VKNU;�VS�OmU;\lU�R!YXSV~ÛOmKlQLKlRm~ÛQ;WZJ±°S�]0S�~øRmS�U;]0S�U�R °\ãWX��WZRmS�O YZS�~
��Kl��J�KNOnRmS���S�U�RT~�y�M;��\lWXU;~ ½ qtKNM;~	U;KNM;~�~mKl����S�~�WXU�R�kSVOmSV~m~FkSV~�°\��VS�OêRÔ\lWZU;~	]0S�~��ÞkS���\lU;WX~n��SV~
WXU�RmOmWXU0~�°S���M;SV~P��M;WüOFkS�[NWZ~m~mSVU�RcY¹\	YZK��VKN��KlRTWZKNU�\lU�RTy;OnKNJLKl��KNOnJ;y;S^ó0�l�ìS�~êRn{V°\4{w];WZOmS�°\_Y¹\_OnS��Ôy;SVOm�Ôy;S
];SV~t��\lM;~mSV~tS¯RuU;KNU
J@\l~c];SV~tS¯ûüS¯RT~c];M���KNU�RTOBzKNYXS&]0S�YX\(�Å\lOn�Ôy;S ½

qtKlM;~(U;KNM;~(~nKN����SV~(\lWXU0~mWï\4RmRÔ\^�Ôy³kS�~
°\�OnS�~mJ�S��¯RTSVO�M0U;S���KNyDkS�OmSVU;��S�]@\lU0~(Y¹\
OFkS�]@\l�¯RTWZKNUð];S
��S��ÞkSV��KlWXOmS^ó±YXS�÷@Y)��KlU;];M;�¯RTS�M0O���M;WD[lM;WX];S�YZS�~�J@\l[NSV~_��M;W)éNKNU�R�~nM;WZéFOnSIkSVRT\lU�R_YX\�OnS�YX\^RTWZKNU
y�M;��\lWXU�{î�Å\^�Ôy;WXU;S}SVRcYXSVM;Om~u\lJ0JLKNOêRT~c��M0RmM;S�YZ~ ½

Ò³S��ÞkSV��KlWXOmS}~mS�]DkS��VKN��JLKN~nS�S�U��FM;\^RTOnS	J@\^OnRTWZS�~&o
£ õ \�J;OnS���Wë°S�OnS	]0KNU;U;S	Yë�ìKNOmWZS�U�RÔ\^RmWXKNU
[>kSVUDkS�Om\lYXS�];S	��S	RmOT\1é^\lWXY�S¯R�Y?�ôSV~mJ;OnWZRu��M;W>Y?�ñ\^U;WX��S(o
RTOnKNM0éNSVOÎYë�ìWXU;~nJ;WXOm\^RTWZKNUt];\lU;~ÎYë�ìKNQ;~nS�Oné^\^RmWXKNU}];S�Yë�ìy;KN����S>JLKlM;OÎ\lJ;J;OFkS�y;SVU;];SVO,YX\ï�Å\^Om�Ôy;S
Q;WXJ±°S�];S�S�U�OmKlQLKlRmWX��M;S ½

£ õ \¦];SVM�×�Wë°SV��S�J;OFkSV~mSVU�RmS�YXSV~��Å\l�Ôy0WXU;SV~�Q0WXJ±°SV];S�~�~mM;O�YXSV~m��M;S�YZYXSV~�U0KNM;~�\�élKNU;~�él\^YXWX]DkS
U;KlRmOmS)RTOT\1é^\lWZYëó1SVU_~mWZ��M;YX\^RTWZKNU&KNM_S|×�J³kS�OnWX��S�U�RÔ\lYZS���S�U�R1óBS¯R.U;KlM;~>]DkS���OnWZélKNU;~�kSV[�\lYZS���S�U�R
YXSV~uKlJ0RTWZKNU;~POmS¯RTSVUFM0S�~uJLKNM0OuYX\���KF]DkSVYXWX~m\^RTWZKNUÅ]�É�U;\l��WZ��M;S�];S�~cOmKlQLKlRm~ ½

£ õ \
RmOmKNWZ~mWë°SV��S(J0OmKNJ�KN~mS�U;KlRmOmS�\lJ;J0OmKF�Ôy;S�S|×�J³kS�OnWX��S�U�RÔ\lYZS�];S�YX\�YZK��VKN��KlRTWZKNU±ó�];S�J;M0WX~
Y¹\i[>kS�UDkSVOT\^RmWXKNU ]0S�]DkS���\lOn�Ôy;S�~	ènM;~n��M±�6°\ðYX\�OFkS�\lYXWZ~T\^RmWXKNUý];Mí��KlU�RmO4zKNYZS�M;O�JLSVOm��SVRnRÔ\lU�R
];S�JLKlM;Om~nM;WZéFOmS��VS�~cRTOT\�ènS��VRmKNWXOnS�~ ½ Ò³SVRmRmS	�ðkSVRmy;KF];KNYXKl[NWXSuS�~êR�\l];\lJ0R�kSVS%°\�Y?�ñ\^U@\lYZÉF~nS&];S�~
SVûLSVRm~%];S�~ÅJ@\lOT\^��°S¯RTOmSV~Å];S�Y¹\¦�Å\lOn�Ôy;S ½ Ö�YXYZS��VKNU�é�WZS�U�R%J;\lOnæ�\lWdRTSV��SVU�RÅ\lM�×ý��KNM0élS¯{
��SVU�RT~cJLKl~nRTM0OT\lM�×�WXU�RTSVOnéNSVU@\lU�Rt]@\lU;~c];SV~t~nWZRTM;\^RTWZKNU;~PKNM
S�U�éFWXOnKNU;U;SV��SVU�RT~u]³kS�YZWX�1\4RT~ ½

£ õ \���M@\^RmOmWë°S���SuSVU0÷@U±ó�]DkS¯éNSVYXKNJ;J�SuYXSP�1\^];OmSu]±�ìM;U;Su~nRTOm\^R�kSV[NWXSc];Su��Kl����\lU;];SPKlOmWX[lWXU@\lYZS ½
Ö�YXYXSÅJ;M;WX~nS�~mKNUÞWZU;~mJ;WZOT\^RmWXKNU�]@\lU;~�YZS�~�~nKNYXM0RmWXKNU0~��Ôy;KNWZ~mWXSV~(J@\lO�YX\�U@\^RmM;OmS�S¯R��FM0Wï~mS
RTOm\l];M;WdR�S�U�RTSVOm��S�~�];S��VKN����\lU;]0S¤J;OFkSV];WX�¯RTWdéNS�~T\^U;~Î~mM;Wdé�Wl];S�RTOT\�ènS��VRmKNWXOnS¤];S)OFkS¯æ�kS�OnS�U;�VS ½
Ò³SVRnRTS	\lJ;J;OnK��Ôy;S&æ�\1éNKlOmWX~nS�Yë�ô\l]@\lJ0RT\lQ;WZYXWZR�kStS¯RuY¹\�OFkS�\l�VRmWZéFWZR�kS&];S�~u]DkSVJ;Y¹\l�VS���S�U�RT~ ½

¤ cOyEhCs
�Cgis�fRlb�Z��lQ�"lIm�d



� \lQ;YZS�]0S�~c�Å\4RTWë°SVOmSV~

¥ ��¦ § Ù ¨ Ùøä Ú � âðßV©ÙxÜåÙøä

ª «�¬®­¯¬±°�²T³P´¶µV·0¸�¹´2ºV´¯»rºV´½¼�¾(³P¿Z­¯­¯´¶¬�ÀJÁÂ°�¿Zµo¿�ÃRÄ ÅÆÅ
�	2B*�5><N89 hi-0/�3 E 7 9 Ç�È
Ç �)-�hi-;2 e A 9 5>3 : C9 j 9 A±7,hi-@3�� 9 Ç�É

� ½ � pwU�RmOmKF];M;�¯RTWXKlU ½�½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �"Ê
� ½ � ÿFRTOnM;�VRmM;OmS�];S�Y¹\���\lOm�Ôy0S ½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �"Ê
� ½ Ê Ò³KNU�RTO4zKlYXS&];S�Y¹\(��\lOm�Ôy0S ½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �"�
� ½>Ë Ò³KNU;��YZM;~mWZKNU ½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ ��Ê

È ��243?� e 3 :�9 �_j 9 <6-¦hi-;2 e A 9 5.3 : C9 j 9 2B*�5�*�/�3?�Î89�9 È�Ì
� ½ � pwU�RmOmKF];M;�¯RTWXKlU ½�½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ � Ë
� ½ � ÿFRTOnM;�VRmM;OmS�];S�Y¹\���\lOm�Ôy0S ½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ � Ë
� ½ Ê Ò³KNU�RTO4zKlYXS&];S�Y¹\(��\lOm�Ôy0S ½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ ÊN�
� ½>Ë ÿFÉFU�Rmy±°S�~nS ½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ Ê��

É ���Î-@<6*ÎÍL3 9 � 9 �L/�2 9 AÎ*�håh 9
9 /�2B*�5�*�/ ÉTÉ
Ê ½ � pwU�RmOmKF];M;�¯RTWXKlU ½�½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ Ê,Ê
Ê ½ � ® S&Yë�ìy;KN����S}élS�On~tYZS&OmKNQ�KlR�o

��KNU;�VS�J0RmWXKNU�SVRc�VKNU�RTOBzKNYXS�];S���\l�Ôy;WXU0S�~PQ;WZJ�°S�];SV~ ½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ Ê,Ê
Ê ½ Ê ® M�OnKNQ�KlRPéNSVOm~uYë�ìy;KN����S�o0Y¹\(�Å\^Om�Ôy;S�\lOêRTWd÷@��WZS�YXYZS ½�½	½�½	½�½�½	½�½	½�½�½	½ ÊN�
Ê ½>Ë Ò³KNU;��YZM;~mWZKNU ½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ ÊN�

�	*L� e <�7>�136*�� ÉTÏ

ª�ª ÐÑ´2ÄÒ°�¿Zµ}¿±ÃRÄ½¹¬®¼I´vÀP°�ÄÓ­¯¿bº¢¹´Ô¼^´2Ä ÕÆÖ
�	2B*�5><N89 hi-0/�3 E 7 9 ÌO×
Ç �	<6-0/ 9 ��ØCÙî*�2^h 9 � 96Ú�: 89 243?h 9 �L/1-@< 9 � ÌvÇ

� ½ � pwU�RmOmKF];M;�¯RTWXKlU ½�½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ÛË �
� ½ � suKNQ�KlRtÊ�·f¶�]@\^U;~c~T\���KNU0÷;[NM;OT\4RTWXKlU�Ê ® ½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ÛË �
� ½ Ê suKNQ�KlRtÊ�·f¶�]@\^U;~c~T\���KNU0÷;[NM;OT\4RTWXKlU�� ® ½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ÛËGÜ
� ½>Ë õ S�OnKNQLK^RJÝ�¸vÞOÞü·¹Ï ½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ÛË �
� ½�Ü Ò³KNU;��YZM;~mWZKNU ½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ÛËGß

ced'f�gihRjd'k%lVmElJk�nok�d�p^d'qrd"gis�d'ftn"hCgis uvp@s8lQk�k%lPwAmElJkUx y�d'qPqzlVn'{�|}h#dE~Id�g�� à



� \lQ;YZS�];S�~c��\^RTWë°S�OmSV~

È á *�j�89 <�3?�V-0/B36*L� j2âÎ�Î-@hå3 E 7 9 ÌOÏ
� ½ � pwU�RTOmKF];M;�¯RTWZKNU ½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½ãË �
� ½ � ® ÉFU@\l��WX��M;S&];SV~uOnKNQ�KlRT~ ½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½ãË �
� ½ Ê v}J;J0YXWX��\^RTWZKNU�\lMF×
J;OmK^RTKlRwÉFJ�S�~ ½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½®Ü�Ë
� ½4Ë Ò³KNU;�VYXM;~nWXKNU ½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½®Ü,ß

�	*�� e <�7>��3�*�� ä Ï

ª�ª�ª åæ¸V¸P°�¿b²T³P´ç´èÁP¸êé´2°Î·^­¯´ÔëZÃR¬�¼^´ãºV´ì¼I¬¯¼^¿b²e¿í­¯¿±Ã�·^¿íë î�Ö
��24*�5><N89 hi-�/B3 E 7 9 ï�×
Ç " 89 ��89 2B-0/�3�*��íj)bd-;<?<�7,2 9 ��j 9 hi-;2 e A 9 ïÎÈ

� ½ � pwU�RTOmKF];M;�¯RTWZKNU ½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½ ���
� ½ � suKlQLKlRcÊ	·f¶�� ®ã½�½	½�½�½	½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½ �,Ê
� ½ Ê suKlQLKlRcÊ	·f¶ðÊ ®ã½�½	½�½�½	½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½ � ß
� ½4Ë Ò³KNU;�VYXM;~nWXKNU ½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½®ß �

È �	*L��/�2Îñ*L< 9 7,2 : *�7,2Å<�- : *�7,24�17,3f/ 9 j)bd-;<?<�7,2 9 �(j 9 hi-;2 e A 9 ò�É
� ½ � pwU�RTOmKF];M;�¯RTWZKNU ½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½®ß Ê
� ½ � õ KNW±];S���Kl����\lU;];S ½�½�½	½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½®ß Ê
� ½ Ê s�kSV[NY¹\^[NS�];SV~tJ@\^OT\l��°SVRmOmS�~ ½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½®ß�Ë
� ½4Ë pw��J0Y¹\lU�RÔ\4RTWXKlU%];M���KNU�RTOBzKNYXSVM;O ½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½®ß,Ü
� ½7Ü v}J;J0YXWX��\^RTWZKNU�\lM�~mM0WZéFW±];S���KNM0éNSV��SVU�RT~JÊ ® ½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½®ß �
� ½ � v}J;J0YXWX��\^RTWZKNU�\lM�~mM0WZéFW±];S���KNM0éNSV��SVU�RT~}� ® ½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½ �N�
� ½7ß Ò³KNU;�VYXM;~nWXKNU ½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½ �N�

É � Ú�: 89 2^3�h 9 �L/�-�/B3�*��ýj 9 hi-;2 e A 9 � ÏeÇ
Ê ½ � pwU�RTOmKF];M;�¯RTWZKNU ½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½ �0�
Ê ½ � Ã�OFkS�~nS�U�RÔ\4RTWXKlU�];SV~c�Å\lOn�Ôy;S�~ ½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½ �0�
Ê ½ Ê v}U@\^YZÉF~mS�];S�Y¹\���\lOn�Ôy;S�];S�OFkSVæ1kSVOmSVU;��S ½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½ ���
Ê ½4Ë Ò³KN��J@\lOT\^WX~mKlU�];S�~c��\lOm�Ôy;SV~ ½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½ � Ü
Ê ½7Ü Ò³KNU;�VYXM;~nWXKNU ½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½�½	½�½	½�½�½ � ß

�	*�� e <�7>��3�*�� ÏÎÏ

ª,ó ôõ¸JÃ�·^­�·IÄR´2°ö´èÃö¸P°ré´2ºr·I°�´�»V÷í´Ô°�ÄÓ¼�¾8¬�ÀJÃ�¿íëP¿í­�·I´ øÆÖ
��24*�5><N89 hi-�/B3 E 7 9 ù�×

ú cOyEhCs
�Cgis�fRlb�Z��lQ�"lIm�d



� \lQ;YZS�]0S�~c�Å\4RTWë°SVOmSV~

Ç �)- e *Lhihi-@�,j 9�: 2¤89 j>3 e /B3�û 9 ùTÈ
� ½ � pwU�RmOmKF];M;�¯RTWXKlU ½�½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ ���
� ½ � Ã)OnWXU;�VWXJ�S�~ ½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �,Ê
� ½ Ê Ò³KN����\lU;]0S&J;OFkSV];WX�¯RTWZélS�U;KNU
YXWZU³kS1\lWZOmS ½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ � ß
� ½>Ë Ò³KNU;��YZM;~mWZKNU ½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �1� Ë

È �L/�2B-0/>89 Í�3 9 j 9�e *�håhi-@�,j 9 ÇG× ä
� ½ � pwU�RmOmKF];M;�¯RTWXKlU ½�½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �1� Ü
� ½ � ÿFRTOm\^R�kSV[NWXS ½�½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �1� Ü
� ½ Ê ® S&Y¹\(~nRT\lQ;WXYZWZR�kS�°\(Y¹\�æ�\lWZ~T\lQ;WZYXWdR�kS ½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �l���
� ½>Ë kÖ�RmM;];S�~nÉF~êR�kS���\^RmWX��M;S�~mM;OcM;U�S¯×�S���J;YZS�~nWX��J;YXS ½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �l�B�
� ½�Ü õ KF��Kl��KlRmWXKNUÅQ;WXJ±°SV];S ½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �����
� ½ � Ò³KNU;��YZM;~mWZKNU ½	½�½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �'Ê��

É � 9 24�(<�-¦hå3�� 9�9 �Òü
7eû�2 9 j 9 <�- e *�håhi-;�>j 9 Ç$ÉTÉ
Ê ½ � pwU�RmOmKF];M;�¯RTWXKlU ½�½	½�½�½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �'Ê,Ê
Ê ½ � Ò³y;KNWd×%];M�J;OmKNQ0Yë°S���S&]±�ìKNJ0RmWX��WX~T\4RTWXKlU ½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �'Ê,Ê
Ê ½ Ê v}M0RmK^{r\lJ0J;OmSVU�RmWX~n~T\l[NS ½	½�½�½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �'Ê,Ê
Ê ½>Ë õ WZ��WdRÔ\^RmWXKNU�];S�~cWdR�kS�Om\^RTWZKNU;~ ½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �'Ê Ë
Ê ½�Ü Òï\lYX�VM;Y±~mM0Ot];SV~cJ³kS�OnWXKF];S�~c~mM0J³kS�OnWXS�M0OmS�~(°\�ýKþ ½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �'Ê Ë
Ê ½ � ÿ�WX��J;YXWd÷@�1\4RTWXKlUÅ];M���KF]±°SVYXS ½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �'Ê Ë
Ê ½�ß Ã)OnKN[NOm\l����\^RmWXKNU�S�Uõ�n];M;O0� ½	½�½	½�½�½	½�½	½�½�½�½�½�½	½�½	½�½�½	½�½	½�½�½	½ �'Ê Ë

�	*L� e <�7>�136*�� Ç$É ä
��*�7,2¢ÿ¤�,362F+6+6+ Ç$ÉKò
�_7Î5><?3 e -0/B36*��>��j 9 <rb -@7Î/ 9 7Î2 Ç$ÉTù
'(3�5><�3�*ÎÍ�2B- : A,3 9 Ç6ÌO×
���>� 96Ú�9 � Ç ä Ç
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243 °�¿íµV¼Oé´Ô­®¬HÃ�·65 ÀP´
7�8:9;9;<68=8?>@8�A!8:<6B�C%8�DE8?FHG�>IG�DEJ�B�KL8?FM8?>�9;<N8=DEJ!O�J�7PJ�96KEJ�>IFHQRCI7�G�KS>%8T8:9UGV<696KEWXO:KL8?DLDE8

2 «¢¬®­®¬±°�²T³P´ÛµV·^¸�¹´2ºV´¶³ ÀV­®¬�·^ëP´
Y 8=DLGPF;9;<NCXO�96C%<68ZG�C O�J�>
9;<\[J�DE8 Y 8ZDLGPDEJ!O�J�7PJ�96KEJ�>

243 °Î·^ëP²2·0¸o´ÔÄÒºV´¶¼^¬¯­®¬±°�²O³P´¶µV·^¸¢¹´2ºV´¶°�¿íµ}¿±Ã�·IÄPé´2´
9;J�CI< Y^] Q%J�<_KE`:J�> Y 8ZDLG�9;8?O_QI>IKLaRC%8cbXKEdfe8 Y 8

2 åæëP¬�¼I¿hgí·I´ÔÄ ´ÔëZÃR°�´½³P¿í­¯­¯´¶´èÃÓ°�¿íµ}¿±Ã�Ä
aRC%8?DLDL8?FMKL>�9;8:<_G�O�96KEJ�>IFH8?>
9;<68Z<NJ�biJ�96KSa
C%8T8:9UFNO:KE8?>IO�8?F Y C jRKEjVG�>
9lk

2nm ¿íëP²2¼0ÀPÄR·^¿íë
F ] KL>IF;dXKL<68:< Y 8?FHO�J�7PdoJ�<69;8?7P8?>
96FUQRCI7�G�KS>IFpdoJ�C%<HO�J�>�9;<V[J�DE8:<UDE8?FH7qG�ONQIKL>I8?FMbXKEdfe8 Y 8?F
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õ �ôM0U;S}];SV~P\l��Q0WZRTWZKNU;~�];StY¹\�OmKNQ�KlRmWX��M;SuS�~nR³];S}�VKN��J;OmSVU;];OmSt];S}��M;SVYXYZS�~³��\lJ@\l�VWZR�kS�~òJLSVM0éNSVU�R
KNMÞ];KNWdéNSVU�R
zS¯RTOnS�];KlR�kSVS�~(YZS�~(��\l�Ôy;WXU0S�~(S�UÞWZU�RmS�Om\l�VRmWXKNUð\1élS��
YXSVM;O�S�U�éFWXOnKNU;U;SV��SVU�R�S¯R�];S
��M;S�YZYXS��Å\lU0Wë°S�OnS��VS�~���\l�Ôy;WZU;S�~_JLSVM0éNSVU�R�~V�ñ\^]@\lJ0RmS�O�J�KNM;O_\l�ÞkSVYXWZKNOmSVO�YZS�M;On~_J�S�Oêæ6KNOm��\lU;�VS�~
SVR%];SVélS�U;WZO%J;YXM0~�\lM0RmKNU;KN��S�~ ½³® SVJ;M;WX~ÅYXKNU;[^RTS���J;~�]DkSrèB°\�ó³WXU�æ6KNOm��\^RTWZ��M;S�S¯R%OnKNQLK^RTWX��M;S�~mS
~mKlU�R³WXU;~nJ;WXOFkS�SV~³];SV~³~m�VWXSVU;��SV~ï];MÅéFWZé^\lU�RP�)�uKNYXYZS�OmQ;\l�Ôy±ó��"�,���@� õ KFS�Qüó��'�,�,Ê���ÿ�YZKlRTWZU;SlóF�^�N���,� ½
Ã>KlM;O(Yë�rkSVRmM;];S�];S�YX\�YXKF��KN��KlRTWZKNU�\lOnRmWZ÷@�VWXS�YZYXS^ó,Y?�ôy0KN����SÅSV~nR�M;U;S�OFkSVæ1kSVOmS�U0��S
WXU;]0WX~m�VM0RÔ\^Q;YXS^ó
��M;SuYë�ìKNU�~nKNM;y@\^WZRTScKNM�U;KNU�Yë�ìWX��WZRmS�O ½^õ \��VKN��J;OFkSVy;S�U;~nWXKNU�];SV~³~mKlYXM0RmWXKNU;~��Ôy0KNWX~nWXS�~)J@\^ODYX\�U;\4{
RTM0OmS�J�KNM;ODOFkS�~nKNM;];OnS&YXStJ;OmKNQ0Yë°S���Su];S�Y¹\	��KlRmOmWZ��WZR�kScQ;WXJ±°SV];S�SV~nRPM;U0S�~mKNM0Om��S&]ü�ôWZU0æ6KNOm��\^RmWXKNU;~
WX��J�KNOnRT\lU�RTS�~&J�KNM;O�YX\
OnKNQ�KlRTWZ�FM0S ½,¼ \lWZ~&WXY�SV~nR�YXKNWZU=]±�ZzS¯RTOnSÞkS¯é�WZ];S�U�R	��M;S�YX\%RTOT\^U;~mJ�KN~mWdRTWZKNU
\1éNSVM;[NYXS�]±�ìM;Ui]0KN�Å\^WXU;S
°\
Yë�ô\lM0RmOmS�~mKNWdR�S����1\^��S ½>® S�J;YXM0~�ó�S�YZYXS�J�S�M0R�~��ô\1é)kS�OmSVO	RmS��Ôy;U;WZ��M;S¯{
��S�U�R_WZOmOFkS1\lYZWX~T\^Q;YXS ½ Ò³S�J�S�U;];\lU�R1ó.]0S�~�WZU�RmS�Om\l�VRmWXKNU;~�~mKlU�R_JLKl~m~mWZQ;YXSV~	S¯R�~nKNM;y@\lWdRÔ\lQ0YXS�~�SVU�RmOmS
~m�VWXSVU;��SV~t];S�Y?�ôy�M;��\lWXU�S¯Ru~m��WZS�U;�VS�~cRTSV�Ôy;U;WX��M;SV~ ½

õ StJ0OmS���WXSVO��Ôy@\lJ;WdRTOnStOm\lJ;J�S�YXYZSPYXSV~DJ;OnWXU;�VWXJ�S�~)];SuQ@\l~nSt];SuY¹\&��\lOm�Ôy0S}\lU�Rmy;OmKNJ�KN��KNOmJ0y;S ½�õ S
�Ôy@\lJ0WZRTOnS)~mM;Wdél\^U�RÎSV~nR>M;U=kSVRÔ\4RÎ];S)Yë�ô\lOnRÎ];SV~Î~mKNYZM0RTWZKNU;~�OmS¯RTSVUFM0S�~.�VY¹\l~n~mWZ�FM0S���S�U�R,S�U�OmKNQ�KlRTWZ��M;S
Q;WZJ�°S�];S ½�õ \�~êRTOnM;�VRmM;OmSu];ScY¹\�YZK��VKN��K^RTWXKlU_SVRòYZS�~¤RTSV�Ôy;U;WZ�FM0S�~ò];Sc��KNU�RTOBzKNYXSP]0S�~)]DkS�J0Y¹\l�VS���S�U�RT~
~mKlU�Ru\^QLKNOn]DkS�SV~�°\�Y¹\_æ6KNWZ~³]@\lU0~uYZS��1\^~P];S&Y¹\���\lOm�Ôy0S�y�M;�Å\^WXU;S&S¯RP]@\lU;~c�VS�YXM0Wü];S�Y¹\	�Å\lOn�Ôy;S
OmKlQLKlRmWX~FkS�S ½ qtKlRmOmS(KNQFènSV�VRmWZæòS�~êR	]0S���SVRnRTOnS�S�U kSVéFWX]0S�U;�VS�YZS�~�\lU;\lYXKN[lWXS�~t��M;W�S¯×�WX~êRTSVU�R�SVU�RmOmS
YXSV~P];S�MF×
];KN��\lWXU0S�~ï\^WXU;~nW±��M;S&YXSVM;Om~PYZWX��WZRTSV~ ½ Ò³SVRnRTS�\lU@\^YZÉF~mS&U;KlM;~P~mSVOT\(M0RTWZYXS�J�KNM;O³]³kSV÷@U0WXO
];SV~�\lYZYXM;OnS�~u];S	��\lOn�Ôy;S_];M
OmKNQ�KlR}Ê	·f¶
S¯R}U0KNM;~télS�OnOmKNU;~�kS�[�\lYZS���S�U�Rt��KN����SVU�R}�VS�~}KlQ;~mSVOê{
é^\^RTWZKNU;~	U;KNM;~�KlU�R���KNU;]0M;WZR�°\ kS�YX\lQLKlOmS�O	M;U;S%U0KNM0éNSVYXYZS%\lJ;J0OmKF�Ôy;S%J�KNM;O�YX\���Kl����\lU;];S�];S
OmKlQLKlRm~PQ;WXJ±°S�];SV~ ½
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® S�M�× \lJ0J;OmKF�Ôy;S�~�JLSVOm��SVRnRTS�U�R�]±�ô\lJ;J;OFkS�y;SVU;];S�O�Y¹\ÞYXKF��KN��KlRmWXKNUú\lU�Rmy;OmKNJ�KN��KNOmJ0y;SÞouM0U;S
\lJ;J;OnK��Ôy0S��X�:�����?�r�������R��];SÅYX\���\lOn�Ôy;SÅQ@\^~FkS�S�~mM;O	Yë�ìKNQ;~nS�Oné^\^RmWXKNU¦];S�é^\lOmWX\lQ;YXSV~���SV~mM;Om\lQ;YXSV~
��M;W�JLSVOm��SVR,];Sò��S¯RmRTOnS)S�U¦kS¯éFWX];SVU;��Sò��SVOnRÔ\^WXU;~,WXU�é^\lOmWX\lU�RT~Æ�6Q;WXKN�ðkS���\lU;WZ�FM0S"�üSVR>M;U;SD\lJ;J0OmKF�Ôy;S
�_�$���E�����R�����R�&�FM0Wï~��ìWXU�R�kSVOmSV~m~mS
\^M�×å��\lM;~nS�~(];Mð]DkSVJ;Y¹\^��S���S�U�R ��U;SVM;OmKN~n��WZS�U;�VS�~�ó�J0y�ÉF~nWXKNYZKN[NWXS'� ½
õ \�J;OmSV��Wë°S�OmSÅ��S¯R(S�UI\1é^\lU�R�YXS�~�\^~mJ�S��VRm~(~nRmOmM;�¯RTM;OnS�YX~�];S�YX\
��\lOm�Ôy;S^ó¤Y¹\�~mS��VKNU;];SíkSVRmM;];WZS
YXSV~%�ÞkSV�1\lU0WX~m��S�~Å];S���KNU�RmO4zKNYZS�];Mí��KNM0éNSV��SVU�R ½ quKNM;~�J;OnKNJLKl~mKNU;~Å]@\lU;~��VS��Ôy@\lJ;WdRTOmS
];S
OFkSV�1\lJ;WdRTM;YZS�O�YZS�~�J;OnKNJ;OmW¯kSVR�kS�~���M;W@U;KNM0~ò~nS���Q0YXS�U�RòWX��J�KNOnRT\lU�RTS�~.JLKNM0O)\lQLKlOm];SVOòYX\�YXKF��KN��KlRmWXKNU
\lOnRmWZ÷@�VWXSVYXYXS ½

� �?� 1%�¤�òª�¡P��ª���� ��� ��  ¢  _�ò¡D©��

® S�U;KN��Q;OnS�M�×
RmOT\1é^\lM�×�~V�ôWZU�R�kS�OnS�~m~nS�U�RÅ°\�Y¹\(];SV~m��OnWXJ0RmWXKNU�];S�Y¹\(��\lOm�Ôy;S�y�M;��\lWXU;S�S¯Rt]0S	~nS�~
WXU�é^\lOmWX\lU�RT~ ½@õ \�J0OFkS�~nS�U�RÔ\4RTWXKlU���M;WÎ~mM0WZRc~��ìS�~êR}WZU;~mJ0WXOFkSVS&];S�~cOFkSVæ1kS�OnS�U;�VS�~t~mM;Wdél\^U�RmS�~�o
� È \l[NS^óP�"�,�N���)Ö�~mJ;WX\lMÞSVR%ÿ0\lOn]@\lWXUüó)�l�N�N���U�±\^Rm~mWZKNOm~0��ÉåSVR�\lY ½ óï�"��� Ë � Ä y;WZRnRTYXS^ó³�"���N���
Òï\lJ;J�KN¾�¾VK;ó±�"��� Ë �0suKN~nS�SVR È \l�_Q;YXS^ó��'�,� Ë ��v}YXYX\lOm]�SVRc²DY¹\lU;�Ôy0Wëó��"�,�N��� ® KNU@\4RTS�YZYXW?ó@�"�,�N���
Ä WXU�RTSVOcSVRt\lY ½ óü�'�,�N�6� ½

qtKNM0~ïJ;OmKlJLKN~nKNU;~³RmKNM0R³]±�ñ\^QLKNOn]%M;U�Om\lJ;J�S�Yü]0S�~ïU;K^RTWXKlU;~³];S}Q@\l~mS}��KNM;Om\l����SVU�R³S���J;YXK�É�kS�SV~
]@\lU;~cYZS&��KNU�RTS|×FRTS_]0S�YX\�YXKF��KN��KlRmWXKNU�Q;WXJ±°SV];S�o
  KNU�\lJ;J�S�YXYZS��i���uYXS���KNM�éNS���S�U�R&��M;W,~mS_J;OmKF];M;WdR}SVU�RmOmS�YZS_J�KN~mSVO}];M�RÔ\lYZKNU
]±�ìM;U;Scèm\l��Q�S
S¯Rt�VS�YZM;W±];S�Y¹\tèm\l�_QLS&KNJ0JLKN~FkS�Sp�

  YX\Z¡V¢�£X�R¤���)��KN��J;OnS�U;]%]0S�M�×ÅJ@\l~DSVRï�VKNOmOnS�~nJLKNU0]�\lM%��KNM0élS���S�U�Rï��M;WL~FkS�J;\lOmS�]0S�M�×ÅJLKl~mS�On~
~nM;���VS�~m~nWZæ6~�];M RT\lYXKlU ]±�ìM;U;S���zS���S�èm\l��Q�S ½Dõ �ìS�U0�Ôy@\Bz �XU0S���S�U�R�];S
æ6KlM;Y¯kSVS�~%�VKNU;~nRmWZRmM;S
YZS
��KNM0élS���S�U�Ru];S ¥��R�:�:¦^�P�f÷@[ ½ � ½ ��J@\l[lS&~mM;Wdél\^U�RmS"�§�

  YZSð��KNM�éNS���S�U�R¦y�M;��\lWXU S�~êR¦��Y¹\^~m~mWZ��M;S���S�U�R kSVRmM;];W¯kSÞJ@\^O�OT\lJ;J�KNOêR °\úRmOmKNWZ~�J;Y¹\lU0~�];S
OFkSVæ1kS�OnS�U;�VSÞoPYXS¨���S�R©ª�\��«R�������R�P�6YXS�J0Y¹\lUí]@\^U;~
YXS���M;SVY&~mS���\lU;Wdæ6S�~nRmS�J;OmWZU;��WZJ@\lYZS���S�U�R%YZS
��KNM0élS���S�U�R��|ó�YZSZ���S�R©P¡?��¢�©^�¬�R�lKNM%��KlOmKNU@\^Yëó�YXSc���S�R©­���_�R©i���R�����\�R�lKNMÅy;KNOmWZ¾�KNU�RT\lYv�6÷@[ ½ � ½ �,�¯ó
°\�J@\lOnRmWXOò];S�~n��M;S�YZ~ï~mKNU�R³]³kSV÷@U0WXS�~DRTOmKlWX~)��KN��J�KN~T\lU�RmS�~ï];StOmKlRT\^RTWZKNU�o�YZSuRT\lU;[�\l[lSló�YXSuOmKNM0YXWX~
S¯RtYZS&Y¹\l�VSVR ½
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60 % 40 %

40 % 60 %

un cycle complet de marche = 1 foulée

Jambe gauche

Jambe droite

double support double support
(10%) (10%)

balancement

support

® ·fÑ°¯>� ½ �  ²±´³ O:DE8 Y 8Z7�GV<_ONQ%8 Yf] CI>wbXKEdfe8 Y 8
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Plan horizontal

P
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® ·fÑT¯>� ½ �  ¶µ 8?Fh·PdXDLG�>IF Y 8Z<!¸8:¹?¸8:<68?>IO�8�diJ�CI<HD ] G�>IG�D ³ F;8 Y C@7PJ�CIj�8?7P8?>�9�º�»¼G�C%B�QIG�>�8:9UG�D�½E¾f¿?À�À�Á�Â
õ \���\lOm�Ôy0S	U;KlOm��\lYXS&SV~nR�JDkS�OmWZK�]0WX��M;S�SVRt~nÉF�ÞkSVRTOnWX��M;S ½ vtM
OmSVJLKl~�ó�YXS���SVU�RmOmS	];S	[lOT\1éFWZR�kS�];M
��KlOmJ;~ � �\z!� �.~mSPRTOnKNM0éNScY¯kS�[;°SVOmS���S�U�R)\^M�]0S�~m~nM;~ò];SPY¹\}��Wd{îy@\lM0RmS�M;OA� Ü,ÜPÃ �.];SPYX\tRÔ\lWZYXYZSòRmKlRÔ\lYZS
];ScYë�ìWXU0];WZéFWX]0M ½Nõ S�~)�VKNU;];WdRTWXKlU;~���K�ÉlS�U;U;SV~D]0Su��\lOn�Ôy;ScJLKNM0O�M;UÅ\^];M;YZRmSP�=z\^YXSï~m\lWXU±ó�SVU�YZWX[NU0S
];OnKNWZRmS�~nM;O�~mKNY)J;YX\lU¦y;KNOmWZ¾�KNU�RT\lY¤S�U�OFkSV[NWX��S(~nRT\^RTWZKNU;U@\lWZOmS(~nKNU�RÅo±éFWZRmS�~n~mSÅ]0S Ü ó Ë �F� ½ y§Ä^Å��
�1\^];S�U;�VS�];S
�N� Ü J@\l~ ½ ��U Ä^Å �±YZKNU;[NM;SVM;O�];S(æ6KNM0Y¯kS�SV~&];S�� Ü,Ü �V� ½ Ò³S�~&é^\lYXSVM;Om~
kS¯éNKNYZM;S�U�R�S�U
æ6KNU;�¯RTWZKNU
];S�Y¹\_RÔ\^WXYXYZS}S¯Rt]0M�J�KNWX]0~P];S�Yë�ìWXU;];WdéFWX];M ½

ÅUÆ;ÇTÆ0Å «�´¶²ÉÈ ²2¼I´ìºV´½­®¬±°�²T³P´
õ \ �Å\^Om�Ôy;SåSV~nR=M;U0Sð~mM;�V��S�~n~mWZKNUø]0Sð��KNM�éNS���S�U�Rm~�OFkS�JDkSVRTWdRTWdæ6~ ½�õ \ U;K^RTWXKlUà];SÊ��Ë%�����Ì�X�
¥��R���:¦^�±~nS)OT\lJ;J�KNOêRTS)\lM�×&��KNM�éNS���S�U�Rm~>]±�ìM;U;Süèm\l�_QLS ½ pwY���KNOnOmSV~mJ�KNU;]	\lM�×���KNM0élS���S�U�RT~,��M;W
~mM0OnéFWXSVU;U;S�U�R�JLSVU;]@\lU�R�M;U;Sw¡V¢�£X�R¤��� �6÷@[ ½ � ½ ��� ½¤õ S��¯ÉF��YXS
]DkSVQ;M0RmS�YZKNOm~n��M±�ôM0UýJ;WZS�]ÞS�U�RmOmS
S�U
��KlU�RT\l�VR&\�élS���YXS	~mKNY>SVR&~nS�RTSVOm��WXU;S	YXKNOn~m��M;S��VS���zSV��S	J;WXSV]�S�U�RTOnS
°\ÅU;KNM�éNS1\^M¦SVU=��KNU�RÔ\^�VR
\1éNSV��YZS_~nKNY ½üõ S_�VÉF��YZS(��KN��J;OmSVU;]�];SVM�×=J;y@\^~mS�~&J0OmWXU0��WXJ;\lYXSV~_oüY?�����%��£X�Æ��kSV[�\lYZS���S�U�R�\lJ;J�S�Y¯kS
��£��%�^¢������ïSVRcYZS�Í:�R�S�R©Î�:��¥Ï��©^�±��kSV[�\lYZS���S�U�Ru\lJ;J�S�Y¯kSÏ¢����������S�R����¢�©$�V�f÷@[ ½ � ½ Ê(J@\^[NS����6� ½

� � cOyEhCs
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õ \�J;y@\^~mS%]±�ô\lJ;J0M;WD]DkS�Q;M0RmS%\1éNSV�%YXS���KlU�RT\l�VR_WXU;WdRTWX\lY¤];MiRT\lYXKlU�~nM;O_YZS�~nKNY ½ Ö�YXYZS�J0OmS�U0]i÷@U
YXKNOn~m��M;S�YZS�~DKNOnRmS�WXYZ~)]³kS��VKNYXYZS�U�R1óFWXU;~êRÔ\lU�R³KÎ°MÅ��Kl����S�U;�VS}YX\	J;y@\^~mS�];S}Q@\lY¹\^U;��SV��SVU�R ½0õ �ô\lJ;J;M0W
OmSVJ;OFkSV~mS�U�RmS�SVU�éFWZOmKNU��N� Ã ];Mú�VÉF��YZS�SVR�YZS�Q@\lYX\lU;�VS���S�U�R�S�U�éFWXOnKNU Ë � Ã ]0Mí�VÉF��YZS ½ ��U
\lJ;J�S�YZYXS��^¦i�����¶�X�²�X¢�£oÍ\���Ð���%��£l��YX\
JDkSVOmWXKF];SÅ\lMð��KNM0Om~�];S�YX\l��M;S�YZYXS�YXSV~�];S�MF×ðJ;WZS�];~�~nKNU�R
~mWZ��M;YZRT\lUDkSV��SVU�R.\lM�~nKNYëóBSVYXYXSò~mM0OnéFWXSVU�R¤];S�M�×	æ6KNWZ~.\lM_��KNM;On~.];M_�VÉF��YZSïSVR.OmS�J0OFkS�~nS�U�RTS_°\t�Ôy@\l��M;S
æ6KNWX~_��� Ã ]0M��VÉF��YZS ½ Ã�YXM0~&Y¹\�éFWZRmS�~n~mS(];S(]DkSVJ;Y¹\^��S���S�U�R�\lM0[N��SVU�RTSlóLJ;YXM0~�YXS�]0KNM;Q;YZS(\lJ;J;M0W
S�~êR}�VKNM;OnRcJ;\lOcOT\lJ;J�KNOêR�°\�YX\�J;y@\l~nS	]ü�ôKN~n��WZYXY¹\4RTWXKlU ½
Ñ õ \�J0y@\l~mSt]±�ô\lJ;J;M;W�]±�ìM;U;S�èm\l��Q�Sc];KNU;UDkSVStJ�S�M�R�zSVRmOmSu]DkS��VKN��JLKN~FkS�SuS�U���WXU0�(~mKNM;~r{wJDkSVOmWZK�];SV~
�6÷@[ ½ � ½ Ê(J@\l[NS����,�}o
� Ã { e *��L/�- e /¦3?�,36/�3�-@< o>YX\�J;y@\^~mS�]±�ô\lJ;J;M0W³]DkSVQ;M0RTS
\1élS��%YZSÅJ�KN~mSVO�];MåRÔ\^YXKNU�];MðJ;WXSV]

];S	Y¹\}èm\l��Q�S	�VKNU;~mWZ]DkS�OFkS�S	�FM0W>];S¯éFWXS�U�R�\lYXKNOn~MÒ$�R¥�Í��@�X����£��%�^¢��?� ½�õ \&èm\l�_QLS�KNJ;J�KN~FkSVS
kSVRT\lU�RuY¹\,Ò$�R¥�Í����E�ÓÍ\��� ½

�I°\å��� Ã { 2 9�: 243?� 9I9 � e A,-;2�Í 9 o>YZSÅJ;OnS���WXS�O	];KNM;Q0YXS%\^J;J;M;WDS�~nR�M0U;S%~mKlM;~ê{îJ;y@\l~nS�];S
OmSVJ;OmWZ~mS	S�U
�Ôy;\lOm[NS ½ °vxYë�ìWX~n~mM;S�];S	��SVRnRTS	J³kS�OnWXKF];Sló�YXS�[NSVU;KNM�]0S	~nM;J;J�KNOnR}J;OFkSV~mS�U�RmS�M;U
J;OnS���WXS�OÎ��\4×�WX��M0�à];ShÔ;S¯×�WXKNU	])zM�°\uYë�ô\lQ;~mKlOmJ0RmWXKNU�];SDYë�ìWX��J@\l�VR ½�õ S³�VS�U�RTOnS³];SD[NOT\1éFWZR�kS
];M���KNOnJ;~o� �$z!� �P\^RnRTS�WZU�Rc~mKNU�JLKlWXU�RcYXS&J;YZM;~PQ@\l~ ½

���å°\�ÊN� Ã { hi3�Øm- :,: 7,3 oÎYXS(~nWX��J;YXS�\lJ0J;M;W���Kl����S�U;�VSló�YX\_èm\^��QLS�YZWXQ;OnS�S�U�RTOnSÅ]@\^U;~�~T\
J;y@\^~mS&];S�Q;\lY¹\lU0��S���S�U�R ½;õ S}J;WZS�]�J@\^~m~mS&J;\lO³M;U0S&J³kS�OnWXKF];S}];S}JLKN~nS�°\�J;YX\^R1óFY¹\ïèm\l��Q�S
\^RnRTS�WZU�Rï~mKlU�S¯×FRTSVU;~mWZKNU
�Å\4×�WZ�Å\lYZS ½�õ \_J;OnKN[NOnS�~m~nWXKNU�éNS�On~cYë�ô\�é^\lU�R³];M �\z!� ]³kS���kS�Yë°SVOmS^ó0WXY
\^RnRTS�WZU�Rc~mKNU��Å\B×0WZ��M;� ];S�y@\lM�RTS�M0OcRT\lU;];WZ~P��M;S�~T\�J;OmK4ènSV�VRmWXKNU
~mM0OuYZS�~mKlYÎ\^RmRmS�WXU�RcYX\
YXWZ��WdRTSu];S�~uKNOêRTS�WZYX~ï]0M�J;WZS�]
]±�ô\lJ;J;M0W ½

ÊN�å°\ Ü � Ã { - :,: 7,3�/ 9 24hå3?�Î-@< o�YX\�J0OmK4ènSV�VRTWZKNU¦];M �$z!� ~nS�RmOmKNM�éNS�S�Ui]0S�y;KNOn~_];M�J;WXSV]
]±�ô\lJ;J;M0Wëó�WXYN\l����kS�Yë°SVOmS)SVR>OmS¯RTKN�_QLS¤élS�Om~>Yë�ô\1él\^U�RÎ]0M_�FzK^R�kS)U;KNU�~mM;J0JLKNOêR�kS ½^õ �rkS���M;WZYXWXQ0OmS�S�~êR
\lYZKNOm~&\^~m~mM0OFkS�S�U=OFkS|{wWXUBènS��VRT\lU�R�M;U;S���M@\lU�RTWdR�kS(]±�wkS�U0S�Om[lWXSðkS���M;Wdél\^YXS�U�RmS
°\
�VS�YZYXS(J�S�Om]0M;S
J;OFkS���kSV];S�����S�U�R}];\lU;~cYXS&�¯É��VYXS�];S���\lOm�Ôy;S ½

Ü ��°\&�N� Ã { : 2¤89 ØT5,-@<6-@� eN9 h 9 �L/ o^��SVRnRTSP~nKNM;~ê{îJ;y@\l~nScS�~nR¤YXSï~nS���KlU;]�]0KNM;Q;YZSï\lJ;J0M;W;];M;Om\lU�R
YXSV��M;S�YFYXSòJLKlWX];~,S�~êR.RTOm\lU;~êæ�kS�OFkSD~mM;O>YXSòJ;WXSV]_];SDY¹\.èm\l��Q�SD��M;W�kSVRT\lWZR,YZWXQ;OnS ½ Ò³SVRnRTS³JDkS�OmWZK�]0S
~��ô\l�Ôy±°S¯éNS	J@\lOcYXS&]DkSV��KNYZY¹\l[lS�];S�~uKNOêRTS�WZYX~ ½

Ñ õ \(J;y@\l~nS�];S�Q@\lY¹\^U;��SV��SVU�Ru]±�ìM;U;S³èm\l�_QLS&~nS	]DkSV��KN��J�KN~mS�S�U
RTOnKNWX~³~mKNM;~r{wJDkSVOmWZK�];SV~�o
�N� °\ ß � Ã { 5,-@<6-@� eN9 h 9 �L/ 3?�,3f/B3�-;< o³Y¹\�èm\l��Q�S�J�S�M0R=zS¯RTOmS¦\l�V��kSVY¯kS�OFkS�S=KNMú]DkSV��kS�Y¯kS�OFkS�S

J@\lO&Y?�ôWZU�RTS�OêéNSVU�RmWXKNU=];SV~&��M;~n��YXSV~��FM0W�YXWXSVU�R&y@\lU;�Ôy0S�S¯R�[NS�U0KNM=SVR���M;W�\l[NWZ~m~nS�U�R�JLKNM0O
RTOm\lU;~êæ�kS�OmSVOcYë�rkS�U;SVOm[NWZS&S�U�RTOnS	�VM;WX~n~mS�SVRcRTWZQ;W¹\ ½

ß � °\õ�N� Ã { hå3iØT5,-@<6-@� eN9 h 9 ��/ ouYXS¦��WZYXWZS�Mí];S�Q@\lY¹\^U;��SV��SVU�R�S�~êR�M;U;S�JDkS�OnWXKF];S¦];S
RTOm\lU;~nWZRTWZKNU
\lM���KNM0Om~c];S�Y¹\l��M;SVYXYZS�YXSV~P��M;~m�VYXSV~u]0M�[NSVU;KNM�~mKNU�Rt\lM�OmSVJLKN~ ½

�N�
°\
���N� Ã { 5,-@<�-;� eN9 h 9 �L/�/ 9 24hå3?�Î-@< o@Y¹\tèm\l��Q�S&J�S�M0R_zSVRmOmS�\l����kS�Y¯kS�OFkSVS�KNM�]DkS���kSVY¯kSVOFkS�S^ó
YXS&Q;\lY¹\lU0��S���S�U�RcJ;OnS�U;]�÷@U�YXKNOn~m��M;S�YXS�J0WXS�]�YXWZQ;OmS}y;S�M;OêRTS�YXS&~nKNY ½

ced'f�gihRjd'k%lVmElJk�nok�d�p^d'qrd"gis�d'ftn"hCgis uvp@s8lQk�k%lPwAmElJkUx y�d'qPqzlVn'{�|}h#dE~Id�g�� � �
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® ·fÑT¯>� ½ Ê  ÏÕ QIG�F;8?F Yf] CI>@O ³ O:DL8 Y 8Z7�GV<NO_Q%8Öº�»¼G�C%B�QXG�> 8:9UG�D�½E¾f¿?À�À�Á�Â
õ \�~êRTOnM;�VRmM;OmS�];S�Y¹\���\lOm�Ôy;S�U±�ìS�~êR_J;\l~&÷@[>kS�S^óÎS�YXYZS�J�S�M0RÅzSVRmOmS�];WZûckS�OnS�U�RTS�]±�ìM;U¦WXU;];WdéFWX];M °\
M;Ui\lM0RTOnSlóÎ��\lWX~�\lM0~m~mW)�Ôy;SV¾ÅM;U�WXU;]0WZéFWX];M=];KlU;UDkS ½,õ S�~����_�R©i�����;¢������:�&��KlOmOmSV~mJ�KNU;];SVU�R�°\
];S�~
æ�\l�¯RTS�M0Om~c];S���KF];Wd÷@�1\^RmWXKNUÅ];S�~uJ@\^RmOmKNU;~c~êRÔ\lU;];\lOm];~c];S�YX\���\lOn�Ôy;S(o
� ½ °\���KNM;OêR_RmS�Om��S�o>]DkSV�Å\^OmOT\^[NS�]0MåJ@\l~Vó.\lOnO�zS¯R�];MåJ;\l~�óÎéFWXOT\^[NS�~Vó,�Ôy;\lU;[NSV��SVU�Rm~�];S�Y¹\
J�S�U�RTS�];M�~mKlYëó;SV~m�1\^YXWXSVOm~Vó@~mM;J;J�KNOêRT~
kSVRTOnKNWZRm~r��J�KNM0RmOmSV~@�¯ó@J�KNOêRc];S��Ôy@\lOm[lS�~ ½d½d½

� ½ °\(YXKlU;[(RTS�On��S(o�\^J;J;OmSVU�RTWX~n~T\l[lSló;æ�\^RmWX[NM;S ½Z½d½

ÅUÆ;ÇTÆ;Ç é× 5 ÀV·^¼0·^µP°�´
õ S���KlU�RmO4zKNYZS}];S}Yë�rkS���M;WXYZWXQ;OnStSV~nRPM0U;S���Kl��J�KN~T\^U�RmS���Kl����M0U;S�°\_YX\_J�KN~nRmM;OmS�S¯R	°\�YX\	YXKF��Kl��K^{
RTWZKNU ��vt~m~T\^W¹\lU�RTS^ó��l�N�0�"� ½
õ �6Ø�$Ùo{!�"|��"�����Z�!~!}6�:{%���%| ��~nRT\^RTWZ��M;S"�±S�~êR>\l~m~nM;OFkSò]±°S�~,YXKlOm~���M;SòY¹\ïJ;OnK4ènS��¯RTWXKlU	];M���SVU�RTOmSò];Sò[NOT\1éFWZR�kS
� �$z!� �P~mS�RTOnKNM0éNS
°\�Y?�ôWZU�R�kS�OnWXS�M0OP];S_YX\ÚÍ:�����Û�X����£��%�^¢���� ½�õ \�Q@\l~nS	]0S_~mM0J;JLKlOnR���KNM²�^¢��EËV«X¢�©Î�
�X�=��£I���;��©^�¬�R�Ó��¢�©$�DSV~nRP]DkSVYXWZ��WdR�kS�ScJ@\^O³YXSV~³J�KNWXU�Rm~³];S��VKNU�RÔ\l�¯Rc\1éNSV�&YXSu~mKNY?ó�SVYXYXSu��KlOmOmSV~mJ�KNU;]å°\
Y¹\�~mM;Oêæ�\l��S_];S�Yë�ìS�U�élS�YXKlJ;JLS	��M;W.OnS�YXWZS	YZS�~tJLKNWZU�RT~}]ü�ñ\lJ0J;M;WA�f÷@[ ½ � ½4Ë J@\l[NS�� ß � ½üõ S_�VS�U�RTOnS(];S
J;OnS�~m~nWXKNUÒ� �\#o� �tSV~nR�YXS_JLKNWZU�R&KÎ°M�YXS	��Kl��SVU�R�];S�~&S¯ûüKNOêRT~&];S(J0OmS�~n~mWZKNU�S�~êR�UFM0Y¤SVR��VS�YXM0W.K�°M
YXS}��KN��S�U�RP]0S�~cSVûLKNOnRm~P];S&��KlU�RT\l�VRcSV~nRuU;KNOn�Å\^Y±\lM�~nKNYÜÅ ½@õ \�J;OnK4ènS��¯RTWXKlU�];M �$z!� SVRcYZS �\#o�
~mKlU�R.J;OmKF�Ôy;SV~¤YXKNOn~m��M;SDY¹\cJ;OmK4ènSV�VRmWXKNU	];M �\zR� ~mSòRTOnKNM0éNS�°\tYë�ìWXU�R�kS�OmWZS�M;OÎ];SDY¹\uQ@\l~mSD];S³~nM;J;J�KNOnR ½

õ �6Ø�\Ùo{!�"|��"�����q| ~X�\~i	�~R�6�
{%� ��]�É�U;\l��WZ��M;S"��S�~êRïJ;YZM;~D�VKN��J;YXS|×0Sc��\lODWZY�];KNWZR)�VKNU;�VWXYXWZS�O)Y¹\&J;OnKNJ;M;Y {
~mWZKNU�];M
��KlOmJ;~PéNSVOm~cYë�ô\1é^\lU�R1ó0��M;W��VKNU;~êRTWZRmM;S&M;U
]DkSV~FkS���M;WZYXWZQ;OmS&��\lU;Wdæ6S�~nRmSló0\�élS���YXS}�Å\lWZU�RTWXSVU
];S�Y¹\%~êRÔ\lQ;WZYXWdR�kS�YX\^R�kSVOT\lYZS(];M��VKNOmJ0~ ½,õ KNOm~�];S�Y¹\���\lOm�Ôy0Sló�Y¹\�J;OnK4ènS��¯RTWZKNU�]0M �$z!� Uü�ôSV~nR	J@\l~
��KlU;~nRT\l����S�U�R.~mWZRmMDkS�SD~mM;O>Y¹\uQ@\l~mSD];S³~nM;J;J�KNOnR ½Nþ U�WXU;]0WZéFWX];M���M;WF�Å\lOn�Ôy;S³U0KNOm��\lYXSV��SVU�R.SV~nR
Ý6ÞIßpà6ß_á$â�ã�ßÜä�ß�å�ã�ß_æ�æ�çéè$ácß_æÓâZêß_ë$ì?írßNîTß_á$â§íéßÜå
è$çéá\âïä�ð=æ�è�í!æÓð�ãÎírß_ñ\ð�ßNíRß_æÓâÎì�å�å�írçrñ\ðÉêßNß¼í"ìMòLè$ã�àNß�ä�ß�ã�êß�ì�à;â�çéè$á

ì?ð�æ�è�í�ó
ôÜá,åRßNð�â¼î°è$á\â�ã�ßNã¼ñ\ð�ßMæÓè$á�ßNõ�å�ã�ß�æ�æ�çrè�áZòSì�ç�â¼çrá\â�ß_ã�ö$ßNá�çrã¼ä�ß_æÎâ�ßNã�îTß_æïä�÷Vá�ì�î°ç"ñ\ð�ß_æ_ó
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Polygones de sustentation

® ·fÑ°¯>� ½4Ë  Ïµ 8cdoJ�D ³ B�J�>%8 Y 8ZFNCIF;9;8?>
96GV96KEJ�> bXKLd^e8 Y 8
��KNU�RmWXU�M;S�YZYXSV��SVU�R.S�UåkSVRT\^R¤]0Sï]DkS�~FkS���M;WZYXWXQ0OmSP\1é^\lU�R ½lõ \t~mS�M0YXS³æ�\Lç�VKNU(]±�ìS���J±zS��Ôy0S�O�Y¹\t�ÔyFM�RTSPS�~êR
];SPJ�KN~mWdRTWXKlU;U;S�O>YXSïJ0WXS�](YZWXQ;OnS³SVU�\1é^\lU�R)];M �\zR� � Ä WXU�RmS�O�ó��"�,�N�,� ½Nõ \�J;OnKN[NOnS�~m~nWXKNU(OFkS�~nM;YZRmSP];S
Y¹\&�Ôy�M0RTStS�UÅ\�é^\lU�Rò];M���KNOnJ;~D]0S�J;M;WZ~D~m\�y;\lM0RTSVM;Oò�Å\4×�WZ�Å\lYZS³SVUÅ��WXYXWZS�M�]0St~nM;J;J�KNOnR±ènM;~n�FMü�6°\
~mKNU
JLKNWZU�R}YZS	J;YZM;~}Q;\l~}J�S�U;];\lU�R�YXS�];KNM0Q;YXS	\lJ;J;M0W.\lM
��KNM;On~}];M0�FM0S�Y.Y?�rkSVU;S�On[NWXS�J�KlRTSVU�RmWXSVYXYXS
S�~êRuRmOT\lU0~næ6KNOn�ÞkSVS�S�U kS�U0S�Om[lWXS&��WZUDkSVRmWX��M;S ½;õ �rkSVU;S�On[NWXS&�VWXUDkS¯RTWZ�FM0S�UDkS��VS�~n~T\lWZOmS�JLKlM;OPOT\l��S�U0S�OïYZS
�\z!� °\_~mKNU�J�KNWZU�RDYXStJ;YXM0~³y@\lM�RP\lM���WXYZWXS�M�];S}~mM;J;J�KNOêRï~mM0WZé^\lU�RPS�~êRïæ6KNM;OnU;WXSuJ@\lO³Yë�ìWXU;SVOnRTWZSc];S
Y¹\tèm\l��Q�S&];S�Q@\lYX\lU;�VS���S�U�R ½

ÅhÆ¬ÇTÆUÕ øÒ·^¼I¬�ë é´ÔëP´2°^gté´eÃ�·65JÀP´
õ S�~�zSVRmOmSV~(yFM0�Å\lWZU;~�KNU�R(M0U;S%æ�\Lç��KlUð];S%~mS�]DkS�J;YX\l��SVO���M;WïJ;OnWZéFWXY¯kS�[NWZS�M;U0SÅéFWZRTSV~m~nS�]0S%J;OmK4{
[NOmSV~m~nWXKNU ½ Ã,KNM;O&M;U0S�éFWdRTS�~n~mS�];KNU0U³kS�S^ó�WXYX~}�Ôy;KNWX~nWX~n~mS�U�R�M;U;S�]DkSV�Å\^Om�Ôy;S�J@\lOêRTWZ��M;YZWë°S�OnS_S¯R	M0U;S
��KN�_Q;WXU@\^WX~mKlUý];S�J@\lOm\l��°S¯RTOnS�~Å]0S
��\lOm�Ôy;S�~mJDkSV��Wd÷@��M;S�~ ½ Ò³S�~Åé^\lOnW¹\lQ0YXS�~ �nJ0OFkSVæ1kSVOFkSVS�~C�ð~nKNU�R
~FkSVYXS��¯RTWZKNU;UDkSVS�~}]0S_��\lU;Wë°SVOmSÅ°\���WZU;WX��WX~nS�OïYZS��VKÎzM0R�kS�U;SVOm[>kS¯RTWX��M;S �?quM;Q@\lOuSVR�Ò³KNU�RTWZU;Wëó��'�N�0���
® KNU;SVY¹\lU
SVRu\^Y ½ ó��l�N�0�"� ½
® \lU;~t��S��VKÎzM0R�kSVU;S�On[>kSVRmWX��M;S^óüKNU�];WX~êRTWXU0[NM;S�];S�M�×
RwÉFJLSV~�]±�rkS�U;SVOm[NWZS�~_o�Yë�wkS�U0S�Om[lWXS��ÞkSV�1\lU;WZ��M;S
SVRPY?�rkSVU;S�On[NWXSu�ÞkSVRÔ\^QLKNYZWX��M;S ½�õ �rkS�U;SVOm[NWZS��ÞkSVRÔ\^QLKNYZWX��M;Sc��KlOmOmSV~mJ�KNU;]i°\�Y?�rkSVU;S�On[NWXSu]DkS�J�S�U0~FkS�S�J@\^O
M;U%WZU;];WZéFWZ];M�J�KNM;Oò\l�¯RTWdéNS�ODYXSV~DJ;OnK��VS�~n~mM;~ï�ðkSVRT\lQ�KNYXWZ�FM0S�~J��S|×
o��VKNU�RTOT\^�VRTWZKNUÅ�_M;~m�VM;Y¹\lWZOmS'��S¯R
JLKlM;O�\l�VRmWZélS�O�YZS�~&OFkS�\l�VRmWXKNU0~��Ôy;WX��WX��M;SV~&��SVYXYXM0Y¹\lWZOmS�~}��S|×ðo±OnS�~nJ;WXOm\^RTWZKNUÎ� ½ Ò³SVRnRTSikS�U0S�Om[lWXS(S�~êR
KNQ0RmS�U�M;S(J@\lO}Y¹\ÅU;KlM;OmOnWZRTM0OmS_WZU;[>kSVOFkS�S_SVR&J@\^O�YXSV~}OFkSV~mSVOnéNSV~	SVU�[NYXM0��WX]0S�~�S¯R&YXWZJ;WX];SV~ ½ Ö�YXYZS_S�~êR
RTOm\lU;~næ6KlOm�ÞkS�S�S�UúkS�U;SVOm[NWZS�~PRTy0S�Om��WX��M;S^ó;�Ôy;WZ��WZ�FM0S&SVRu�ÞkSV�1\lU0WX��M;S ½

v}MxOmSVJLKN~Vó&Yë�rkS�U;SVOm[NWZSðS�~êRi�VKNU�éNS�OêRTWZSISVUø�Ôy;\lYXSVM;O=M;U;WX��M;SV��SVU�R ½�õ �rkSVU;S�On[NWXSð�ÞkSVRT\lQLKlYXWX��M;S
��K�ÉlS�U;U;Si��KNU;~nKN���ÞkSVS�SV~nR�\^YXKNOn~�]0S � ß óñ�I��\lY ½ ��[lÄ^Å ½ ��U§Ä^Å ½ Ö)U ~nRÔ\4RTWXKlU ];SVQLKlM0R�WZ����K^{
Q;WXYZSló@Y?�rkSVU;S�On[NWXS��ÞkSVRÔ\^QLKNYZWX��M;S&�VKNU;~mKl���ÞkS�S�S�U���K�ÉNSVU;U;S	S�~nR}];S_� Ë ó Ü �1\^Y ½ �F[XÄ^Å ½ ��U§Ä^Å ½Lõ KNOn~
]±�ìM;U;S�\l�¯RTWdé�WdR�kS
��Kl����S�YX\¦��\lOn�Ôy;SlóòYë�rkS�U;SVOm[NWZS
S�~nRÅ��KNU�élS�OnRmWXS�SVU �Ôy@\lYZS�M;O�°\ ß � Ã SVRÅS�U
kS�U;SVOm[NWZS��ðkS���\lU;WZ�FM0Sð°\i� ËùÃ�½ Ö�U ��\lOn�Ôy;S�U0KNOm��\lYXS�~êRÔ\^RmWXKNU0U@\lWXOnS�Yë�rkS�U;SVOm[NWZS
��KNU;~nKN���ÞkSVS

ced'f�gihRjd'k%lVmElJk�nok�d�p^d'qrd"gis�d'ftn"hCgis uvp@s8lQk�k%lPwAmElJkUx y�d'qPqzlVn'{�|}h#dE~Id�g�� � à
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® ·fÑT¯.� ½7Ü  Ïú 8=D ] K Y ¸8:8 Y C@7PJ�C%j�8?7P8?>
9,eG�DLGPO�J�>
9;<NG�O�96KEJ�>Ï7,CIF6O:CIDLG�KL<68
S�~êRÅ]0S ß ����\lY ½ ��[ Ä^Å ½ ��U Ä^Å J�KNM;O�M;U;S
éFWZRTSV~m~nS�];S���KlU0æ6KNOnR�];Sð�N�=� ½ ��U Ä^Å � Ü ó Ë �F� ½ y Ä^Å �
~mKlWZRDM;U;S��VKNU;~mKl����\^RTWZKNU�];S&�0ó>�	��\lY ½ ��[ Ä^Å ½ � Ä^Å ½�õ \Ï�����;�:�:�����X�q�:¢�©V¡V¢��?�LSV~nRP�VS�YXYZSt��M;WL��WZU;Wd{
��WX~mSPYZSïRÔ\lMF×�]±�rkS�U;SVOm[NWZSu�ðkSVRT\lQ�KNYXWZ�FM0Sï��KNU0~mKN���ÞkSVSPJ@\lO)M;U;WdR�kSP];Su];WZ~nRÔ\^U;��S^ó��l�ìS�~nRDY¹\}éFWdRTS�~n~mS
~mJ�KNU�RÔ\^U³kS���S�U�Rt\l];KNJ�R�kS�S�J@\lOPYZS&�Å\^Om�Ôy;SVM;OcS�U�OFkS�[lWX��S�JLSVOm��\lU;SVU�R ½

� �:û �a���%���������� ��� ��  ¢  ��)¡³©��

Ã.\^OT\lYZYë°S�YZS���S�U�R \lM�× RmOT\1é^\lM�× �FM0Wà]DkS��VOmWdéNS�U�R YXSV~#];KNU0U³kS�SV~ ~nJ@\^RmWXK^{ëRTS���J�KNOmSVYXYXSV~ ];S�~
];WdûukSVOmS�U�Rm~�J;\lOT\l��°SVRmOmSV~(];MýJ;\l~�ó¤]0S�~�OmSV�Ôy;S�On�Ôy;S�~%J�KNOêRTS�U�R�~nM;O�YXS�~(J0OmKF��S�~n~mM;~�éNKlYXKNU�RÔ\^WXOmSV~
WX��J;YZWX��MDkS�~c]@\^U;~tYX\�YZK��VKN��K^RTWXKlU ½;õ \�]�É�U;\l��WZ��M;S	]0S_��\lOm�Ôy;S�J�S�M0R�zSVRTOnS�\lQ�KNOn]³kS�S�J@\lOtM;U;S
\lJ;J0OmKF�Ôy;S}];SV~m�VS�U;]@\^U�RmS �8�ò\lM;[ly@\lUÅS¯RP\lY ½ ó��"������� Ä WXU�RTSVODS¯RP\lY ½ ó��"���N�6�¯ó��VKN����S�U>ç�1\lU�RDJ@\lO
M;U;S	WX��J;M;YZ~mWXKlU�U;S�OêéNS�M0~mS(]@\lU0~tYZS�~êÉF~nR1°SV��S_U;S�OêéNS�MF×��VS�U�RTOm\lY �ÓüÎý � �uS¯R}~nS�RmS�On��WZU@\lU�RuJ@\lO
Y¹\�[>kS�UDkSVOT\^RmWXKNU
];S&æ6KNOn��S�~u];S�OFkS�\l�VRmWXKNU�\lM
~nKNYÆ�6÷@[ ½ � ½7Ü � ½
õ \(~FkS���M;SVU;��S_];S�~%kSVé�°SVU;S���S�U�RT~tUDkS��VS�~n~T\lWZOmS�~uJ�KNM;Oc�Å\^Om�Ôy;SVOP~mS�OFkS�~nM;��S��VKN����S�~nM;WZR�o
� ½ WZ]³kS�S&];M�]DkSVJ;Y¹\l�VS���S�U�Rt\lM�U;WZélS1\lM�];M¨üÎý � �
� ½ RmOT\lU;~n��WZ~m~nWXKNU%]0S�~ï~nWX[NU@\^M�×%�VKNOmOnS�~nJLKNU0]@\lU�R�°\�Y¹\_��\lOn�Ôy;S&\lM�~êÉ�~êR1°SV��S&U;SVOnélS�M�×
JDkS�OmW {
J;yDkS�OmWZ��M;S ����K�SVYXYXS�kS�J;WZU;Wë°SVOmS"���

Ê ½ �VKNU�RTOT\^�VRTWZKNU
];S�~u��M;~n��YZS�~c��KNOnOmSV~mJ�KNU;]@\lU�R(°\�Y¹\���\lOm�Ôy;S�~nKNM;y@\lWdR�kSVSp�
Ë;½ [>kSVUDkS�Om\^RTWZKNU
];S&æ6KNOm�VS�~cSVRu];S��VKNM;J;YZS�~c]@\lU;~cYZS�~u\lOnRmWX�VM;Y¹\^RmWXKNU0~É�
Ü�½ OFkS�[NM;YX\^RTWZKNU�];SV~cæ6KlOm��SV~cSVRu��KNM0J;YXSV~t\^OnRTWZ��M;YX\lWXOnS�~ïJ;\lOPYXSV~P~mS�[l��SVU�Rm~t]0M�~n�FM0S�YXS¯RmRmSp�
� ½ ]DkSVJ;Y¹\^��S���S�U�Rm~u]0S�~u~mS�[l��SVU�Rm~c��OFkS�\lU�R}YZS&��KlM0éNSV��SVU�Ru];S���\lOm�Ôy0Sp�
ß�½ [>kSVUDkS�Om\^RTWZKNU
];S&æ6KNOm�VS�~c];S�OFkS�\l�VRmWXKNU ½

�"ú cOyEhCs
�Cgis�fRlb�Z��lQ�"lIm�d
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ÅhÆ
ÕcÆ0Å 3 ´2°�²e´Ô¸JÃ�·I¿Zë ´èÃõ¬±²KÃ�·I¿Zë
õ S�~%OnS��Ôy;SVOm�Ôy;SV~
\l�VRmM;S�YZYXS�~�RTSVU;];S�U�Ri°\¦]DkS���KNU�RTOnS�O��FMü�ôWZYtS|×0WZ~nRmS
]@\lU0~ÅY¹\¦��KFS�YZYXS kSVJ;WXU;Wë°S�OnS
];S�~���SVU�RmOmSV~ÅU;SVOnéNSVM�×ý�1\lJ;\lQ;YXSV~�]ü�ôWZU;];M;WZOmS
M;U;S�\l�VRmWZéFWZR�kS�OnÉ�RTy0��WZ�FM0S �6[>kS�UDkS�OT\4RTS�M0Om~Å]0S�YX\
�Å\^Om�Ôy;S'� �?²³SVOnRTy0KN¾ló&�"��� ß �cÒ³Y¹\^OT\l�^ó}�"�,� ß � È WZ�ÞkSVU;S�¾�ÉíscWXQ�KlRmRT\iSVR�\lY ½ óï�l�N�N�t� ® M0É�{
~mSVU;~	S¯R�\lY ½ ó��^�N���,� ½�õ S(OnÉ�RTy;��S(S�~êR�S�U�RTOnSVRTSVU�MiJ@\lO&]0S�~�QLKlM;��YZS�~�WXU�RTSVOmU;SV~��FM0W¤��KNU�RmO4zKNYZS�U�R
WXU�RTSVU;~mWdR�kS�SVRu��\l];S�U0��S�SVRu];S�~cOFkS���SVJ0RTSVM;Om~t~mSVU;~mKNOnWXSVYX~c��M;W���KF];Wd÷@S�U�RcSVRt\l];\lJ0RTSVU�RtY?�ñ\^�VRTWdéFWZR�kS
\lM���WZYXWXSVMÅS|×�R�kS�OnWXS�M0O ½�õ S��VKNOmJ0~uy�M;��\lWZU�S�~nRt��M;U0W±];S�U;KN��Q0OmS�MF×��1\lJ0RmS�M;On~c];KNU�RuYXS�~cOBzKNYXSV~
~mKNU�Ru];WdûukSVOmS�U�Rm~tS¯Rc��KN��J;Y¯kSV��SVU�RÔ\lWZOmS�~z��²³S�OêRTy;Kl¾ló��"�,� ß ���ò\lU ® S�Omù&K�KNW èVó@�l�l�N�6�to
Ñ e - : / 9 7Î24� : 2B* : 2436* eN9�: /B38Ùw� o

  �´¤���:�;���;��£l���h¥@£I����£X�S�R�����:��oBYXSV~>�_M;~m�VYXS�~,��KlU�RmWXSVU;U;S�U�R�ólKNM0RmOmSòYXSV~,÷@Q0OmS�~>��M;~n��M;YX\lWXOnS�~�ó
]0S�~D÷;Q;OmSV~P\lJ;J�S�Y¯kS�S�~Ü¡?£I�����R£
��©Î��£X��¢�¥@£I����£X�S�R�����:�)��M;W�]³kSVRmS��VRmS�U�RcYë�ô\lYZYXKNU;[lS���S�U�R)];M
�_M;~m�VYXSló

  �´¤���:�;���;��£l���w�R�?������£X�S�R�����:�_oL��SV~&�1\lJ0RmS�M;On~&��SV~mM;OnS�U�R�YXSV~}J�KN~mWdRTWZKNU;~�\^OnRTWZ��M;YX\lWXOnS�~Vó��VS
~nKNU�R�];SV~�kS���M;Wdé^\lYXSVU�Rm~_Q;WZKNYXKl[NWX��M;SV~�]0S�~���\lJ0RTSVM;Om~_];S%J�KN~mWdRTWXKlU;~&RTS�YZ~_��M;S%YZS�~�JLK4{
RmS�U�RTWZKN��°SVRTOnS�~PS¯RtYZS�~P�VK�];SVM;Om~uKNJ0RmWX��M;SV~�ó

  �´¤���:�;���;��£l���w�X�²þ�¢���«R��oL��S�~&��\lJ0RmS�M;On~&~mKNU�R�J;YX\l��kSV~�~mM;O}YXS�~tRTS�U0];KNU;~&SVU�~FkS�OnWXS(\1élS��
YZS&��M;~n��YXS^ó;WXYZ~ï��S�~mM0OmS�U�RtYë�ìSVûLKNOnRcS|×�S�Om��kS	J;\lOPYXS&��M0~m��YZS�~mM;OcYë�ô\lOêRTWX�VM;Y¹\4RTWXKlU ½

õ S�~
�1\^J0RTSVM;Om~
J;OnKNJ;OmWZK��VS�J0RmWZæ6~%��S�~nM;OmSVU�R�YZS�~
��KNM0éNSV��SVU�RT~
OmSVY¹\^RmWZæ6~Å]0S�~
~mSV[N��SVU�RT~
��KlOmJ�KNOmSVYX~ ½

Ñ e - : / 9 7Î24� 96Ú />89 2B* eN9�: /B38Ùw� o
  �´¤���:�;���;��£l������£X�¬�R©Ö¤�:�¦o}�VS�~=�1\^J0RTSVM;Om~�~nKNU�R=JLKN~nWZRmWXKNU;UDkS�~
~nM;O�Y¹\ýJLS�\lM \1éNS��ð]0S�~
�VKNU;�VS�U�RTOm\^RTWZKNU;~cél\^OmW¹\^Q;YXSV~ï~mSVYXKNU�Y¹\(¾�KNU0S	];M���KlOmJ;~uSVRt��SV~mM;OnS�U�RtYXS�~cJ;OnS�~n~mWXKlU;~tS¯R
YZS�~±æ6OnKlRmRmS���S�U�RT~Î];M���KlU�RT\l�VR,];SV~Î��SV��Q;OmSV~ÎS�U�RTOnSòSVM�×�KNM�\1éNSV�DYZS���KNU0];S�S¯×FR�kSVOmWZS�M;OVó

  �´¤���:�;���;��£l����������£f���r�Po��VS�~ï��\lJ0RTSVM;Om~³��SV~mM;OnS�U�RPYXSt[NYXWZ~m~nS���S�U�R³]0S}Y¹\�~m�l°S�U;S&KNQ0~mS�Oêé)kS�S
~nM;OcY¹\�OFkSVRTWZU;Sló@YX\�JLKl~mWZRmWXKNU�]0S�~cKNQFènS¯RT~u]@\lU;~cYë�ìS�~nJ@\l�VSló@YXSV~Pæ6KNOm��S�~Vó;YXSV~P��KNM;YZS�M;On~ ½d½Z½

Ñ -@7�/�2 9 � e - : / 9 7Î2^� g YXS�~q�p¤���:�;���6��£X���q�R�:�����ÓÍ\£X�S�R�����:�P~mKlU�RtJ;YX\l��kSV~}]@\lU0~tY?�ôKNOnS�WZYXYXS}WXU�RTSVOmU;S ½
pwYX~_��SV~mM;OnS�U�R�YXSÅ��KNM0élS���S�U�R�];S�YX\�R1zS¯RTS�]@\lU0~(Yë�ìS�~mJ;\l��S^ó���S�~mKlU�R�]0S�~ikS���M;Wdé^\lYXSVU�Rm~
Q;WZKNYXKN[lWX��M;S�~&]0S�~	\l����kS�Y¯kSVOmKN��°SVRmOmSV~ ½ Ò³SVRnRTS�WXU0æ6KNOn�Å\4RTWXKlU�JLSVM0R	\lM;~m~nWtzS¯RTOnS�SV~nRTWZ�ÞkSVS�S�U
OmSV��KNM0J@\lU�R�YXSV~�WXU0æ6KlOm��\^RTWZKNU;~PéFWX~mM0S�YXYZS�~�S¯R&J;OnKNJ;OmWZK��VS�J0RmWZélS�~�]@\^U;~&YXS	�1\l~&K�°M�YX\ÅQ@\l~nS
];S�~mM;J;J�KNOêR�SVR
Y¹\I~m�l°SVU;SiéFWX~nM;S�YZYXS¦~mKNU�R�÷0×�S�~ ½ Ò³S�~
��\lJ0RmS�M;On~�~mKNU�R�]0S�é)kS�OnWZRÔ\^Q;YXSV~
��SVU�RTOT\^YXS�~cWZU;S�OêRTWXSVYXYZS�~�óFWXYZ~ïJ�S�O^ç�VKNWZélS�U�RuYXSV~ïæ6KNOm�VS�~c]±�ìWXU;SVOnRTWZS�SVRuWZU0æ6KNOm��S�U�RP]0S�~c��KlM0éNS|{
��S�U�RT~>\lQ;~nKNYXM;~,];SòY¹\PR1zS¯RTSòSVR>];M_�VKNOmJ;~,]@\lU0~>Y?�ôSV~mJ@\l�VS ½^õ \u~nS�U;~nWXQ;WZYXWZR�kS�];Sò��S�~>�1\lJ�RTS�M0Om~
YXSVM;OcJLSVOm��SVRt];S�]³kSVRmS��VRmS�Ot];S�~cé^\lOmWX\^RTWZKNU;~P]±�ô\l����kS�Y¯kS�OT\4RTWXKlU�];S���M;S�YZ��M;S�~t];Wd×�Wë°SV��SV~c];S
];SV[NOFkS�J@\lO}~mS��VKNU;];S�\lM=�1\^OmOFkS ½�õ S�M;O�~nS�U;~nWXQ;WZYXWZR�kS_]DkSVJLSVU;]¦];S�Y¹\�æ6OFkS���M;S�U0��S�];M���KNM�{
éNSV��SVU�R1ó�S�YZYXS�SV~nR&æ�\lWZQ;YXS
°\�Q@\l~m~nS�æ6OFkSV�FM0S�U;�VS ½,® \lU;~&YZS�~�RTOm\1él\^M�×�];S �&½ ��W¯kS¯éFWXYXYZSló�YXSV~
WXU�æ6KNOm��\^RTWZKNU;~,WXU;SVOnRmWXS�YZYXSV~.SVR�éFWZ~mM;SVYXYXSV~�~mKNU�Rò\l~n~mKF��W¯kS�S�~)J�KNM;O¤YX\�U@\1éFWX[�\^RmWXKNU�\lM0RTKlU;KN��S
]±�ìM;U�OmKNQ�KlRc��KNQ;WXYZS�����W¯kS¯éFWXYXYZS�SVRu\^Y ½ ó±�"�,�,Ê,� ½

ced'f�gihRjd'k%lVmElJk�nok�d�p^d'qrd"gis�d'ftn"hCgis uvp@s8lQk�k%lPwAmElJkUx y�d'qPqzlVn'{�|}h#dE~Id�g�� � �
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® ·fÑ°¯>� ½ �  Ðÿ O_QÜ¸8?7�G�bXDLJRO Y C@O�J�>
9;<\[J�DE8 Y 8ZD ] ¸8?a
CXKLDLKEbI<N8°O_Q%8:`=D ] Q%J�7q7P8qº�»¼G�> ú 8:<��cJRJ�K �:¾lÁ�������Â

õ \�JLSVOm�VS�J0RmWXKNU�U±�ìS�~êRDJ;\l~�M;U;WZ�FM0S���S�U�RòM;U;SPWXU�RmS�OmJ0OFkSVRT\^RTWZKNU(];SV~�WXU0æ6KNOn�Å\4RTWXKlU;~.~nS�U;~nKNOmWZS�YXYZS�~Vó
S�YZYXSDS�~nR¤��KNU�RTOm\lWXU�RmSïJ@\lO¤Y?�ñ\^�VRTWZKNU	éFWZ~FkS�S&o^\lWZU;~mW�YXS�~.�1\lJ0RmS�M;On~�Q;WXKlYXKN[NWZ��M;S�~,JLSVM0éNSVU�RD~V�ñ\^]@\lJ0RmS�O
SVRï��KF];WZ÷;S�OòY¹\	æ6OFkS���M;S�U0��S�SVR³Yë�ô\l��J0YXWZRmM;];Su];S�YZS�M;On~³WXU�æ6KNOm��\^RTWZKNU;~òS�U%æ6KNU0�VRTWZKNU%];S}Y¹\�R4z\l�Ôy;S
°\(OFkS�\lYXWZ~mS�Oz��²³S�OêRTy;Kl¾ló��"�,� ß � ½

ÅUÆUÕcÆ;Ç é× 5 ÀV·^¼0·^µP°�´Û¸o¿íÄGÃ�ÀP°�¬�¼
® \lU;~cRTKlM0RTSV~�YXSV~}\l�¯RTWdé�WdR�kSV~tKNOn[�\lU;WZ~FkSVS�~}];\lU;~}Y?�ôSV~mJ@\^��Sló�YXS���KlU�RmO4zKNYZS	]0S_Yë�%¤���\£l���E�ÓÍ\���T�^¢����Ó£X���R�
S�~êRcM;U�J;OFkS¯{wOnS���M;WZ~ï]±�ìM;U;S&��KlRTOnWX��WdR�kSuS����1\^��S ½;õ �ìy;KN����S}S�~êRcJLKlM;OnéFM�];S&U;Kl��Q;OmSVM�×Å];S�[NOFkS�~
];S�YXWZQLSVOnR�kSlóü�VSVRnRTS�OmSV];KNU;]@\^U;��S�\l~n~mM;OnS�M0U�[NOm\lU;]=�Ôy;KNW ×�];S�J�KN~nRmM;OmSV~�JLKN~n~mWZQ;YXSV~&JLKNM0O&M;U;S
��zS���S�R4z\l�Ôy;S ½Lõ \�J�KN~nRmM;OmS_\l~m~nM;OmS_M;U;S	æ6KlU;�VRmWXKNU�\lU�RTW {w[NOm\�éFWdRÔ\lWZOmS&��M;W,JLSVOm��SVRtYXS��Å\lWZU�RTWXSVU
];SDYë�rkS���M;WXYZWXQ;OnS�°\}Yë�ìWXU;WdRTWX\lYXWZ~T\^RmWXKlUtSVR¤\lM���KlM;Om~¤]0M���KlM0éNSV��SVU�R.SVR.~mS�OêR�];SD�1\l];OnS³];S³OFkSVæ1kSVOmSVU;��S
J�KNM;O.KlOm[�\lU0WX~mSVO>YZSD��KNM0élS���S�U�R �6v}~m~m\lW¹\^U�RmSlól�l�N�N�,� ½4õ S³~nÉF~êR1°S���SP];SD��KNU�RTOBzKNYXSD];S³Y?�rkSV��M;WXYZWXQ;OnS
J�S�M0RczS¯RTOmS³]³kS��VKN��J�KN~FkSïS�U�~mKlM;~ê{î~nÉF~nR1°S���S�~ ½�õ S³æ6KlU;�VRmWXKNU;U0S���S�U�R�];SP�VS�~�~mKlM;~ê{î~nÉF~nR1°S���S�~)JLSVM0R
zSVRmOmS�]DkSV��OmWdRc];S�æ�\Lç��KNU
];SV~m�VS�U;]@\^U�RmS �f÷@[ ½ � ½ �,�}o
� ½ YZSï~nÉF~nR1°S���StU0S�OnélS�M�×��VS�U�RTOm\lYÔ��ü§ý � ��WZU;WZRmWXSòSVR)�VKNU�RTO4zKlYXSPYXSV~���KlM0éNSV��SVU�Rm~)]@\lU;~)YXS³Q;M0R
]±�ìSVûLS��¯RTM;SVO³M;U0ScR4z\l�Ôy;SuJ@\lOêRTWX�VM;YXWë°S�OnSz����\lOm�Ôy;SVO�ó�\^RnRTOm\lJLSVO)M;U�KlQFènSVR ½Z½d½ � ½ �&U�J�S�M0RòéNKNWZO
YZS�üÎý � �VKN����S&M;U���KNU�RmO4zKNYZS�M;OPy;W¯kS�Om\lOm�Ôy;WZ��M;S���KN��J;YXS|×�S¢�8�ò\lU ® SVOTù&KFKNW èVó;�l�N�N�6���

� ½ YZS�~P~mWZ[NU@\lMF×
WX~n~mM;~c];M���SVOnéNS�\lM�\^�VRTWdéNSVU�RuYZS�~c��M;~n��YXSV~c�FM0WÎ\l�VRmWXKNU;U0S�U�RuYXS&~m��M;SVYXS¯RmRTS´�
Ê ½ ];SV~>~nWX[NU;\lM�×�WX~n~mM;~,];SV~>KNOn[�\lU;SV~>~nS�U;~nKNOmWZS�YZ~>];WZ~mJ�S�U;~nS�U�R¤]0S�~,WXU0æ6KNOn�Å\4RTWXKlU;~±��KlU;��SVOmU@\lU�R
YX\�J�KN~nRmM;OmS^ó�YXS�~)æ6KNOn��S�~òWXU�RmS�OmU0S�~³S¯R³S|×FRTS�OnU;S�~³SVRDYë�ìS�U�éFWXOmKlU;U;S���S�U�R ½ Ò³SV~³WZU0æ6KNOm��\^RmWXKNU;~
~nKNU�RtM�RTWXYZWX~FkS�S�~PJ;\lOPYXS�üÎý � JLKlM;Oc�Å\�z �dRTOnWX~mSVO³YX\��VKN���Å\lU0];S ½

�!� cOyEhCs
�Cgis�fRlb�Z��lQ�"lIm�d
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õ S�~uWXU0æ6KNOn�Å\4RTWXKlU;~DWZ~m~nM;S�~u];S�~u�1\^J0RTSVM;Om~cJ;y�ÉF~mWZKNYXKN[lWX��M;S�~c~nKNU�RtM�RTWXYZWX~FkS�S�~�°\�];SVM�×
U;WdéNS�\lM�×¦o
  Q@\^~�U;WZélS1\lM�o�YXSV~�~mWX[lU@\lM�×�WX~m~nM;~)];S�~�æ6M;~nS1\lMF×���M;~m�VM;Y¹\^WXOmSV~�óN]0S�~�RTSVU;];KNU;~)S¯RD]0S�~)�1\lJ�RTS�M0Om~
];SPYX\�JLS�\lM�~mKNU�RòS�U�élKBÉ�kSV~D]@\^U;~)YXSï��M0~m��YZSz��OFkS$Ô@S|×0SV~D~nJ;WXU;\lM�×�� ½ Ò³SV~òOFkS$Ô@S|×�S�~ò��KNU�RTOnWXQ;M0S�U�R
°\&Yë�ìWXU�RmS�OT\^�VRTWZKNU�]0ÉFU@\^��WZ�FM0Sc\�élS��uYë�ìS�U�éFWXOnKNU;U;SV��SVU�R ½ Ö�U�S¯ûüS¯R1óNM0U;ScJ;OmKNJ0OmW¯kS¯R�kSP];M���M0~m��YZS
SV~nR�];S�~nS(��KNU�RmOT\l�¯RTS�O&YZKNOm~n��M±�ôWZY>SV~nR�kS¯RTWXOFkS ½ v}WZU;~mW>YXKNOn~m��M;S(YXS	��KNOnJ;~&~��ìWXU0��YXWZU;S_~nKNM;~&Y?�ôS¯ûüS¯R
];ScYX\�[lOT\1éFWZR�kS^ó�YXSV~ò��\lJ0RmS�M;On~DYZSP]³kSVRmS��VRmS�U�RïS¯RòWXU;];M0WX~mSVU�RDM0U;St�VKNU�RTOm\l�VRmWXKNU���M;~n��M;YX\lWXOnSP�FM0W
OnS�];OnS�~m~nS	YZS&��KNOnJ;~ ½

  y@\^M0R=U;WZélS1\lMao&YXSV~=\lM0RmOmS�~¦WXU�æ6KNOm��\^RTWZKNU;~�~mSVU;~mKNOnWXSVYXYXSV~�æ6KNM;OmU0WX~m~nS�U�Rí°\íYë�ìWXU;];WdéFWX];Mà]0S�~
�VKNU;U@\lWZ~m~m\lU;��SV~_�VKNU;��SVOmU@\^U�R�YXS�~�J�KN~mWdRTWZKNU;~�SVR	KNOmWZS�U�RÔ\4RTWXKlU;~�OmS�YX\^RTWdéNSV~	];SV~_~nS�[N��S�U�RT~	];M
�VKNOmJ;~(YZS�~�M0U;~(J@\lO	OT\lJ;J�KNOêR�\lM�×ð\lM0RTOnS�~Vó.Y¹\�JLKN~nWZRmWXKNUå]0Mð��KNOnJ;~(]@\lU;~(~nKNUðS�U�éFWXOnKNU;U;S|{
��S�U�R1óòYXSV~�æ6KNOn��SV~%S¯×�S�On��kSVS�~
~mM;OÅ��SVR%S�U�éFWXOmKlU;U;S���S�U�R�ó³Y¹\¦JLKl~mWZRmWXKNU0~�]±�ìKNQ;~êRÔ\l�VYXSV~ ½d½Z½ Ò³S�~
WZU0æ6KNOm��\^RmWXKNU;~DJLSVOm��SVRnRTS�U�Ru];S�J;YX\lU;WZ÷;S�OïS¯Rt�VK�KlOm];KNU0U;S�OcYXSV~c\l�VRmWXKNU0~P��KlRmOmWZ��S�~ ½

õ SD~êÉ�~êR1°SV��SòéNS�~êRTWZQ;M;Y¹\^WXOmS)J;OFkS�~nS�U�R�kSïJ0OFkS���kS�];SV����S�U�R.J@\lOnRmWX�VWXJ�S}°\tY¹\P~êRÔ\lQ;WZYXWZ~T\^RmWXKNU&J�KN~nRmM;OT\^YXS ½
ÿ0\PJ;M;WZ~m~T\^U;��Sò\lU�RTWZ��WZJ@\^RTOnWX�VS¤S�~êRÎYXW¯kSVS�\lM&æ�\lWdR���M±�ôWZYN��S�~mM0OmS)M;U;S)\l�V��kSVY¯kS�Om\^RTWZKNU ½�õ �ô\l�V��kS�Y¯kS�Om\^RTWZKNU
S�~êR&�Å\B×0WZ�Å\^YXS�\lM�]DkS�Q;M0R�];S�Y¹\��Ôy�M0RTS(KNM
];M�]DkSV~FkS���M;WZYXWZQ;OmS^óLYZS�~}OFkS$Ô@S|×�S�~�];S_OnS�];OnS�~n~mS���S�U�R
];S=Y¹\åR1zS¯RTS=SVR
]0M �VKNOmJ;~�~mKlU�R�];KlU;��RTO�°SV~
OT\lJ;WZ];S�~
��\lO�]DkS��VYXSVU;�ÔyDkS�~�]±°S�~
YZS�]³kS�Q;M�R
];S=YX\
JLSVOnRmM;OmQ@\4RTWXKlU ½ Ò³S¯RmRTS�éFWZé^\l�VWZR�kS%];S
OT\^RnRTOm\lJ@\l[NSÅS�~nR�SVU;��KNOnS�\l���VS�U�RTMDkSVS�J;\lO�YXS%æ�\^WZR���M;S
YZS
��SVOnéNS�\lM�];WZ~mJ�KN~mS)]±�ìM;U�OFkSVJLSVOnRTKlWXOmS�]0SDOFkS1\l�¯RTWXKlU;~�JLKl~nRTM0OT\lYZS�~�RTKNM�RTS�~ÎJ;O�zSVRmS�~Z�?²³SVOnRTy0KN¾ló��"��� ß � ½
õ SP��KNU�RTOBzKNYXSD];S�~)\^OnRTWZ��M;YX\^RTWZKNU;~,WX��J;YXWZ��M;S³\^M;~m~nW;Y¹\}��\Bz �dRTOmWZ~mSò];S�~�J;\lOT\l��°SVRmOmSV~.RTSV��J�KNOmSVYX~>�FM0W
JLSVOm��SVR�óü~mKlWZRt];S�æ�\Lç��KlU�\lU�RTWZ��WXJDkS�Sló�~mKlWZR�]0S_æ�\Lç��KlU�OFkSVRmOmK�\^�VRTWdéNS^óLM;U0S(��KFKNOm];WZU@\^RmWXKNU�S����1\^��S
S�U�RTOnSÅJ�KN~nRmM;OmS�SVR���KNM0élS���S�U�R ½,® \lU;~�YZS���\l~�]±�ôM0U;SÅJ�S�OêRTM;OnQ@\^RTWZKNU=S¯×FR�kSVOmWZS�M;OnSÅWX��J;OFkSVéFM;Sló
~mSVM;Y}YZS��VKNU�RTOBzKNYXS�OFkS¯RTOmKN\l�VRmWZæ�J�S�On��S¯R%];S���\lWXU�RTSVU;WXO�KNMýOFkS¯RÔ\lQ;YZWXO�Yë�wkS���M;WZYXWZQ;OmS ½�õ KNOm~�]±�ìM;U;S
JLSVOnRmM;OmQ@\4RTWXKlUiJ;OFkSVéFWX~nWXQ;YZSlóÎWXY)S�~êR(J�KN~m~nWXQ;YZS�]±�ô\l~n~mM;OnS�O�YX\�æ6KNU;�¯RTWZKNUi]±�wkS���M;WZYXWZQ;OmS�[NO4z\^��S¦°\�M;U
��KNU�RmO4zKNYZS�\lU�RTWX�VWXJDkS ½

ÅhÆ
ÕcÆUÕ åæëZÃ�·^²2·^¸P¬HÃ�·I¿íë ´èÃ ¸P°zé´Ôºr·I²KÃ�·^¿íë
õ \¦OFkS1\lYZWX~T\4RTWXKlUåS����1\^��S
]ü�ôM;U0S
\l�¯RTWZKNUÞWX��J;YXWZ�FM0S%Y¹\Ú���p¤�\�R��������¢�©=];S
~mSV~Å�VKNU;~FkSV��M;S�U;�VS�~%S¯R
];KNU;�uM;U;SÖ�R©^�Ó�����r�i�R����¢�© ��S|×
o�\lU�RTWZ��WZJ@\^RTWZKNU(];ScY¹\�RmOT\BènSV�VRTKlWXOmSP]ü�ôM;U0StQ@\^YXYXS³JLKNM0OòY?�ñ\4RmRTOm\lJ�S�O@�
��vt~m~T\^W¹\lU�RTS^óL�l�N�N�6� ½@õ S���S�OêéNS�\lM�~mSVOnR(°\�J;OFkSV];WXOnS�YZS�æ6M0RTM0OuS¯R�°\�\lU�RmWX��WZJLSVOPYXSV~u�VKNU;~FkS���M;S�U0��S�~
];S&~T\(J;OnKNJ;OnS	\^�VRTWZKNU%S¯Rc];S���S�YZYXS�]0S�~c\lM0RmOmSV~uJ�KNM;O³~��ô\l]@\lJ0RmS�Ou\^÷@U
];Sð�ê[�\l[NU;SVOï];M�RTSV��J0~C�
�?²³SVOnRmy;KN¾ló��'�,� ß � ½@® S�~P�ÞkS���\lU;WX~n��SV~PQ;WXKlYXKN[NWZ��M;S�~ï]0KlRTSVU�RuYZS&��S�OêéNS�\lM
];S���K�]±°S�YXSV~PWXU�RTSVOmU;SV~
];M
�VKNOmJ0~uS¯Ru];S	~nKNU�S�U�éFWXOmKlU;U;S���S�U�Rt��M;WÎYXM;W±J�S�On��S¯RmRmS�U�R}]0S�J0OFkS�]0WXOmS�YZS�]DkS�OmKlM;YXSV��SVU�Rc]0S�~
kSVé)kS�U;SV��SVU�RT~PWXU0];M;WZRm~³J@\^Oï~mKNU�\l�¯RTS ½;õ S�J�KNM0éNKlWXO³]ü�ñ\lU�RmWX��WZJ@\^RmWXKNU�S�~nRcYZW¯kS(°\�Y¹\_J0OmKNJ;OnW¯kS¯R�kS�];SV~
�1\lJ�RTS�M0Om~P];S���S�~nM;OmSVOïYXSV~³é^\lOmWX\^RTWZKNU;~)OT\^J;WX];SV~r�	��]DkSVOmWdé)kSVS�~Q� ½@õ KNOn~m��M±�ìWXY�S�U;[�\^[NS�M;U;S�\l�VRmWXKNU±ó
YXS���S�OêéNS�\lMåæ�\lWZR	];SV~_y�ÉFJLKlRmy±°S�~nS�~�~mM0O_Yë�wkSVRT\^R	�FM0S%];KNWdéNS�U�R(J0OmS�U0];OmS%�VS�OêRÔ\lWZU;~	��\lJ0RmS�M;On~�\lM
��KNM0Om~¤];SP~nKNU�]DkSVOmKNM0YXS���S�U�R ½Nõ Sï��KlU�RmO4zKNYZS³��KlRTSVM;O.�VKN��J@\lOmSDJ;OFkSV];WX�¯RTWZKNU�SVR¤OFkS1\^YXWX~m\^RTWZKNU�JLKNM0O
S�U;[N\l[NS�OÅ];S�~��VKNOmOnS��VRmWXKNU0~ ½Dõ S
��KNU�RTOBzKNYXS
];Mí��KlM0éNSV��SVU�R%~mS
æ�\lWdRÅ]0S
æ�\Lç��KlUí];WX~n��O�°S¯RTS ½ïõ S

ced'f�gihRjd'k%lVmElJk�nok�d�p^d'qrd"gis�d'ftn"hCgis uvp@s8lQk�k%lPwAmElJkUx y�d'qPqzlVn'{�|}h#dE~Id�g�� �i�
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RTSV��J0~�kSVY¯kSV��SVU�RT\lWXOnS�];S(RTOm\lWZRmS���S�U�R�];SV~�]0KNU;UDkSVS�~_SV~nR�]±�ìS�U�éFWXOnKNUå� Ü ��~�óü��S�YZM;W�UDkSV��S�~n~T\lWZOmS
J�KNM;O�M;U;S=\^�VRTWZKNU�kS�Y¯kS���S�U�RÔ\lWZOmS�];S=��KNU�RTOBzKNYXS
];S=��KNM�éNS���S�U�RíkSVRT\lU�R
]±�ìS�U�éFWXOmKlUx�1�N�å��~ ½
õ S�~t��M;~m�VYXSV~t~nS_��KlU�RmOT\l�¯RTSVU�R}YXSVU�RmS���S�U�R�o�WZYX~c\^RnRTS�WZ[NU;SVU�RtYXSVM;Ou�Å\4×�WZ��M;� ]0S	æ6KNOn��So�N����~
\lJ;O�°S�~�\1éNKNWZO&OmSFç��M¦Y¹\%��Kl����\lU;];S(U0S�OnélS�M;~nS ½ Ã>KNM0O�YZS(��KNU�RmO4zKNYZS(];S�Yë�rkS���M;WXYZWXQ;OnSló�YXS(~êÉ�~êR1°SV��S
U;SVOnéNSVM�× OmSFç��KNWdR�];S�~�WXU�æ6KNOm��\^RTWZKNU;~�\1éNS��¦M;U���SVOnRÔ\^WXUú]DkS�YX\lW ½ pwY&S�~êR�]0KNU;�=WX��JLKl~m~mWZQ;YXS�];S
��KlU;U@\Bz �dRTOmS³Yë�ìKNOmWZS�U�RÔ\^RmWXKNU�S¯×0\l�¯RTSP];M��VKNOmJ;~.J@\lO¤Om\lJ;J�KNOnR}°\t~mKNU�S�U�éFWXOnKNU;U;SV��SVU�R ½�õ Sï~êÉ�~êR1°SV��S
U;SVOnéNSVM�×�U;SP];WZ~mJ�KN~mSc];KNU0�u��M;Sc]±�ìM;U;ScSV~nRTWZ�Å\4RTWXKlU ½Nõ SP��SVOnélS1\lM�S�~nRD�1\^J@\lQ;YZSP];SP~nRmK��@�^S�Oò];S�~
~nRmOmM;�¯RTM;OnS�~ï]0St��KNM0élS���S�U�RT~ ½ Ò³SV~ï~nRmOmM;�¯RTM;OnS�~ï�VKNOmOnS�~mJ�KNU;]0S�U�R	°\�];S�~DOmS�YX\^RTWZKNU;~)�ÞkS���KNOmWZ~FkS�SV~
��YZWXSVU;~¤RTKNJ�KNYZKN[NWX��M;SV~@�.SVU�RmOmScJ;YZM;~mWZS�M;On~ò�VKN��JLKN~m\lU�RTSV~D~nS�U;~nKNOmWZS�YXYZS�~�KNM���KlRTOnWX��SV~�];SuYë�ô\l�VRmWXKNU ½
õ \�J0OFkS�]0WX�VRmWXKNU�];SV~³�VKNU;~FkSV��M;S�U;�VS�~P];M���KNM0éNSV��SVU�R³SV~nRD];KNU;�
kS�[�\^YXS���S�U�RòYXW¯kS�S_°\�Y¹\&�ÞkS���KNWXOnS
];SV~t�VKNU;~FkSV��M;S�U;�VS�~�J;\l~m~FkS�S�~ ½

ÅUÆUÕcÆ�
 �AÃ�°�¬HÃPé´¼gZ·I´2Ä
õ �ñ\^M0RTKN��\^RmWX~m��SÛYZK��VKN��KlRTSVM;O SV~nRxWXU0��KNU;~n��WZS�U�R1ó���\lWZ~ YXSV~àWXU�RmS�OnélS�U�RTWZKNU;~ ];SV~ ��S�U�RmOmS�~
~mM0J³kS�OnWXS�M0Om~¦JLSVM0éNSVU�R�~mSðæ�\lWZOmS °\ RmKNM0R=��KN��SVU�R=YXKNOn~m��M±�ìWXY	É \úM0UøJ;OnKNQ;Yë°S���Så];SÞ�Ôy;KNW ×
KNMð];S�~êRTOm\^R�kSV[NWXS%YZK��VKN��KlRTOnWX��S �?Ò³Y¹\lOm\l�lóD�"�,� ß � ½.õ S�~êÉ�~êR1°SV��S�U;SVOnélS�M�×IU±�ìS�~êR�J@\l~(��\lJ@\lQ;YZS
];S%�VKNU�RTOBzKNYXSVO�RmKNM;~�YZS�~_]0S�[NOFkS�~�];S�YXWZQLSVOnR�kS���M;W³��\lOT\^�VR�kSVOmWZ~mS�U�R_Yë�ìKNOm[�\^U;WX~m\^RTWZKNU¦\lU@\^RmKN��WZ��M;S
SVRÅ]0ÉFU@\l��WX��M;S�]0M ~m��M;SVYXSVRnRTS ½Põ S
��SVOnélS1\lMú];WZ~mJ�KN~mS�]0S
��K�]±°SVYXSV~ÅWXU�RmS�OmU0S�~%];S
Y¹\�OFkS1\lYZWZR�kS
J;y�ÉF~mWZ�FM0S ��M;W
J�S�Om��SVRnRTSVU�RI];Sú~nWX��J;YXWd÷@S�OåYZSí~nÉF~nR1°S���S °\ ��KlU�RmO4zKNYZS�OðS¯Rý]0S�~nWX��M0YXS�OðYZS
��KNM0éNSV��SVU�R ½ pwY
];WX~nJLKN~nS kSV[�\lYZS���S�U�RÞ]±�ìM;U OFkS�J�S�OnRmKNWXOnSú];S ��KNM0élS���S�U�RT~IU@\^RmM;OmSVYX~I��M;W
WX��J;YZWX��M;S�U�R)];SV~³[NOnKNM;J�S�~ò];Su��M;~m�VYXSV~³SVRD];Su��SV��Q;OnS�~)RTOT\1é^\lWZYXY¹\^U�R¤S�U;~nS���Q;YZS_o��l�ìS�~êRï�VSt��M;S
v ½ ²DS�OnRmy;KN¾ \ \lJ;J�S�Y¯kS ��Ë�©Î����«R���:� ��²³S�OêRTy;KN¾^ó �"�,� ß � ½�õ S�~ OFkSV~mS1\^M�× U;S�M0OmKNU@\^M�×
��\lU;WXJ0M;YXSVU�R ��S�~���KNM0éNSV��SVU�RT~�~mWX��J;YZS�~ J�KNM;Oú��KlU;~nRmWZRTM0S�Oí];SV~ ~FkS���M;S�U0��S�~ ��KN��J;YXS|×�S�~
KNOnWXS�U�R�kS�S�~%élS�On~�M;UíKNQFènSV�VRTWdæ�oD�VS�~mKNU�R�];SV~Ú�����_�R�^¤��«R���:� ½ Ò³S¯RmRTS�KlOm[�\lU0WX~T\4RTWXKlUý~nWX��J;YXWd÷@S�YZS
��KlU�RmO4zKNYZS&S�U�kSVéFWZRT\lU�Rc]±�ñ\1élKNWXO_°\�J;OmSVU;];OnS�SVU��VKN��J0RTS&RTKlM;~cYXS�~P�_M;~m�VYXS�~c~FkS�J@\lOFkS���S�U�R ½

ÅUÆUÕcÆ#î åæ¸V¸P°�´ÔëZÃ�·^Ä�ÄR¬MgÆ´
õ �ñ\^����M;WX~nWZRmWXKNU ]±�ôM0U;S y@\lQ;WZYXS¯R�kSã~nS�U;~nKNOmW {w��KlRTOnWX�VS \lM �VKNM;Om~ ];S Yë�ìS�U0æ�\^U;��S ~nM;WZR#M;U;S
J;OnKN[NOmSV~m~nWXKNU�~mWZ��WZY¹\lWZOmS�°\���SVYXYZS&];S	Y?�ñ\^J;J;OmSVU�RTWX~n~T\l[lS�]ü�ôM;U0S	U;KlM0éNSVYXYXS�y@\lQ0WXYXS¯R�kS&�Ôy;SV¾_Y?�ñ\l]0M;YZRmS
�?quS�
DS�YZYëó��"�,� Ü � ½u® \lU;~
M0UàJ;OmSV��WZS�O
RTSV��J;~Vó}YZS�~
��KNM0élS���S�U�RT~
~mKNU�R�]0KN��WZUDkS�~�J@\lO�M;U;S
]0ÉFU@\l��WX��M;S�U;KNU �VKNU�RTOBzKNY¯kSVS���M;Wt�VKNU;];M0WZR�°\�M;Uí��KlM0éNSV��SVU�RÅWXU;S����1\l�VS�SVR¦°\iM;U;S
æ�\^WXQ;YZS
~nRT\lQ;WZYXWX~m\^RTWZKNU�J�KN~nRmM;OT\^YXS ½ Ã)M0WX~�ó�YZS�~�WZU;];WZéFWZ];M;~)\lJ;J0OmS�U0U;S�U�R�°\�~nM;J;J;OnWX��S�O)YXSV~�SVûLSVRm~DUDkS¯æ�\l~nRmS�~
];S�YX\Å]0ÉFU@\l��WX��M;S	J@\l~n~mWZélS(J@\lO�M0U���KNU�RTOBzKNYXS	��M;~n��M;YX\lWXOnS_\l�¯RTWdæ ½ pwYZ~&\lJ;J;OnS�U;U0S�U�R%°\ÅM0RmWXYXWZ~mSVO
Y¹\�]�É�U;\l��WZ��M;S�J@\l~m~nWZélS�WZU;yDkSVOmS�U�RmS	\^M���KNM0élS���S�U�RcJLKlM;OcOFkS�]0M;WXOnS&Y¹\���M@\lU�RTWdR�kS�];S���KlU�RmO4zKNYZS
��M;~n��M;YX\lWXOnS�\l�VRmWZæ,SVRu]±�wkS�U0S�Om[lWXS��ÞkS¯RÔ\lQ�KNYZWX��M;S�UDkSV��SV~m~T\^WXOmS�J�KNM;OcOFkS�\lYXWZ~mSVOïYë�ô\l�VRmWXKNU ½

�!� cOyEhCs
�Cgis�fRlb�Z��lQ�"lIm�d
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ÿ�WNYX\ï�Å\lOn�Ôy;S�y�M;��\lWXU;S.JLKN~n~�°SV];S)];S�~ÎWXU�é^\lOnW¹\lU�RT~L~nRmOmM;�¯RTM;OnS�YX~í�6�VÉF��YZWX��WdR�kS^ó�~nÉF�ÞkSVRmOmWXS^ó1J;y@\^~mS�~ ½Z½d½ �¯ó
YXSV~�\lYXYZM;OmSV~�JLSVM0éNSVU�R�UDkS1\lU;��KNWZU;~�];WdûukSVOmS�O(]ü�ôM;UÞWZU;];WZéFWZ];M °\�Yë�ô\lM0RmOmSló.\lWXU0~mWï��M;S��Ôy;SV¾�M0U;S
��zSV��S)J�S�On~mKNU;U0SïS�U�æ6KNU;�VRmWXKNU�];SDY¹\P÷@U@\lYZWZR�kS�]0S³Yë�ô\l�¯RTWXKlU ½�õ S�~>]³kS�J;YX\l��SV��SVU�RT~.�VKNOmOnS�~nJLKNU0];S�U�R
°\�];S�~���KNM0éNSV��SVU�RT~���M;WPJLSVOm��SVRnRTS�U�R�];S���WXU;WZ��WZ~mSVO	M;UI��OnWZR1°S�OmS ½ Ò³S
��OnWZR1°SVOmS�SV~nR�YXW¯kS�\lM�×
KNQFènSV�VRTWdæ6~)];M�]DkS�J;YX\l��SV��SVU�RJ�6JLSVOnæ6KNOn�Å\^U;��SPKNM�S�U0];M;OT\^U;��ScJ@\lO)S|×0SV��J0YXS"�|óNWXY0U±�ôSV~nRò];KNU0�uJ;\l~
UDkS��VS�~n~T\lWZOmS���S�U�R�kS�U0S�Om[>kSVRTWZ��M;S ½ pwY,æ�\lM0R
kSV[�\lYZS���S�U�R�[�\^Om];SVO�°\ÅYë�ìS�~nJ;OmWdR&��M;S(Y¹\��Å\^Om�Ôy;S�Uü�ôSV~nR
~nÉF�ÞkSVRTOnWX��M;ScSVR)JDkS�OmWZK�]0WX��M;SP��M;Sc��M;S�YZ�FM0S�~òJ@\l~ò\lJ;O�°S�~�~mKlU�WZU;WZRmW¹\^RmWXKNU�SVRò��M;S�YZ��M;S�~òJ@\l~)\1é^\lU�R
~mKNU�æ6OmS�WZU@\l[NS^ó��l�ìS�~nRê{�°\4{î];WXOnS	SVU�OFkSV[NWX��S�~nRÔ\4RTWXKlU;U@\lWZOmS ½�õ \��Å\lOn�Ôy;S_~êRÔ\^RmWXKNU0U@\lWXOnS�];S_�VKNU0æ6KNOêR
U±�ìS�~nR_��M±�ôM0Ui];SV~�\l~nJLSV�VRT~�];S�Y¹\
YXKF��KN��KlRmWXKNU±ó�S�YZYXS(SV~nR	JLKNU0�VRTMDkS�SÅ]0S�RmOT\lU;~nWZRmKNWXOnS�~¢�?\^OmO�zS¯RT~Vó
éFWXOT\^[NSló±SV~m��\lYXWZS�Om~ ½Z½d½ �&]0KNU�R	YZS�~�\lYZYXM;OnS�~&~nKNU�R�RmO�°SV~�]0WZéNSVOm~nS�~ ½,õ \%æ�\^RTWZ[NM;S(S¯R�Yë�ô\lJ;J;OnS�U�RTWZ~m~T\^[NS
~mKNU�Rt\lM;~n~mWÎ];SV~cæ�\^�VRTSVM;Om~uU;KNU�UDkSV[NYXWZ[NS1\lQ0YXS�~³];S���KF];WZ÷;�1\^RmWXKNU%]0S�YX\�YXKF��KN��KlRmWXKNU ½

õ S���KNU�RTOBzKNYXS�]0S�YX\
��\lOm�Ôy;S�SV~nR�YXW¯kS�°\�Y¹\�OFkS��VS�J0RmWXKNUÞSVR�\^MÞRmOT\lWdRTSV��SVU�R�];S�~�WXU�æ6KNOm��\^RTWZKNU;~
~mSVU;~mKNOnWXSVYXYXSV~ ½�õ SV~	\^�VRTSV~	WZU;];M;WdRT~�J;\lO&YXSV~�]0KNU;UDkSVS�~�];S�~��1\^J0RTSVM;Om~�J;y�ÉF~mWZKNYXKN[lWX��M;S�~�J�S�M0élS�U�R
zSVRTOnS�OFkS�Ô@S¯×�SV~	KNM=�VKNU�RTO4zKlY¯kS�~ ½�õ S�~&��\lJ@\l�VWZR�kSV~&]±�ô\lU�RTWX�VWXJ@\4RTWXKlU�SVR�];S(J0OFkS�]0WX�VRmWXKNU�J�S�On��S¯RmRmS�U�R
];S�J;Y¹\lU0WZ÷@SVO&YXS�~���KNM0élS���S�U�RT~�S�U�M0RTWZYXWX~m\lU�R&];SV~	��K�]±°S�YXSV~&~mWZ��J;YZWZ÷³kSV~&];M¦��KNOnJ;~	S¯R�];S�~nKNU
S�U�éFWXOnKNU;U;SV��SVU�R ½ Ò³S�~Û��\lJ@\l�VWZR�kS�~ ~mKNU�RøWXU;]0WX~mJ�S�U0~T\lQ;YZS�~ kSVRT\lU�Rx];KNU;UDkSV~øYZS�~ ]DkSVY¹\lWZ~ ];S
RTOm\lU;~m��WX~n~mWZKNU%];SV~uWZU0æ6KNOn�Å\^RmWXKNU0~D];SVJ;M;WZ~PYXS�~³�1\lJ0RmS�M;On~.ènM;~m��M±�ô\lM���S�OêéNS�\lM ½�õ \(�ÞkSV��KNWZOmSu];M
~nÉF~nR1°S���S�];S���KlU�RmO4zKNYZS�J�S�Om��SVRï];S&~nRmK��@�^S�Oc];S�~PWZU0æ6KNOn�Å\^RmWXKNU0~òS¯Rc];S�];WZ~mJ�KN~mSVOP];S�~FkS���M;S�U0��S�~
];S ��KNM0éNSV��SVU�RT~ �VKNOmOnS�~mJ�KNU;];\lU�R °\ ];S�~íYZWXS�U0~ýRTKlJLKNYZKN[NWZ�FM0S�~IS�U�RTOnS YXS�~ ��KN��JLKl~T\lU�RTSV~
~mSVU;~mKNOnWXSVYXYXSV~>S¯R¤��KlRTOnWX�VS�~Î];S³Y?�ñ\^�VRTWZKNU ½ Ò³SDOFkS�J�S�OêRTKNWZOmSòS�~êR¤KNOn[�\lU;WZ~FkSòS�U(\l~n~mKF��WX\lU�R.YZS�~,~FkS���M;SVU�{
��SV~�°\(];SV~tKNQ�ènS��VRmWZæ6~Vó@��KNOnOmS�~nJLKlU;]@\lU�Rt\lWXU0~mWD°\�];S�~c~êRTOT\4R�kS�[lWXS�~ ½

kÖ¤RÔ\lU�R=];KNU0U³kS�SåYX\ ��Kl��J;YZS¯×�WZR�kSi];M �VKNOmJ0~�yFM0�Å\lWZU±óuYXS�~�];W
���VM;YZR�kS�~�];Sð��KF]³kS�YZWX~T\4RTWXKlU�S¯R
];S
~nWX��M0Y¹\^RmWXKNUð~nKNU�RÅRTO�°S�~�WX��JLKNOêRÔ\lU�RmS�~ ½ Ã>\lO�\lWXYZYXS�M0Om~�ó.��S�OêRÔ\lWZU;S�~���SV~mM;OnS�~�JLSVM0éNSVU�R�zSVRTOnS
]DkS�YZWX��\^RTSV~�ócéNKNWZOmSiWZ��J�KN~n~mWXQ0YXS�~VóP�1\lO
S�YXYZS�~�UDkS��VS�~n~mWZRmS�Om\lWXSVU�R�ó}J@\^O
S¯×�SV��J;YZSlótM;U;Si�Ôy0WXOmM0Om[NWZS
WXU�é^\l~mWdéNS�JLKNM0O_J;YX\l��SVO	];SV~��1\^J0RTSVM;Om~ ½�® �ôK�°M¦Yë�ìM;U�];S�~�WZU�R�kS�O�zSVRm~�];SÅ�VKNU;~êRTOmM0WXOmS�];S�~_J;Y¹\^RmS�~r{
æ6KNOm��S�~�S|×�J³kS�OnWX��S�U�RÔ\lYZS�~±Q0WXJ±°SV];S�~ÎJ�KNM;O±S¯ûüSV�VRTM0S�O,��S�~���\l��J@\l[NU;SV~�];S)��SV~mM;OnS�~�S¯R�él\^YXWX]0S�O±];SV~
y�É�J�KlRmy�°S�~nS�~ ½ Ã.\lOt\lWZYXYXSVM;Om~Vó;Y¹\(��K�]DkS�YXWZ~T\^RmWXKNU�]ü�ôM;U�OmKNQ�KlRuS�~êR}��KNWZU;~cJ;OmKNQ0Y¯kS���\^RmWX��M;S
kSVRT\lU�R
];KNU;UDkS���M;S�YXSV~�kS�Y¯kSV��SVU�RT~P];S�~T\���KlU;~nRmOmM;�¯RTWXKlU�~nKNU�RtJ;\lOnæ�\lWdRTSV��SVU�Rc�VKNU;U�M;~ ½

qtKNM0~�\�élKNU;~���WX~�SVU kS¯éFWX];SVU;��S���SVOnRT\lWXU;~�\^~mJ�S��VRm~&RTO�°SV~&WX��JLKlOnRÔ\^U�Rm~}];S�YX\Å~nRmOmM;�¯RTM;OnS�S¯R�];M
��KNU�RmO4zKNYZS}];StY¹\��Å\lOn�Ôy;S}y�M;��\lWZU;S ½ Ò³S�~�kS�Y¯kSV��SVU�RT~³]0KNWZélS�U�R�kSV[�\lYXSV��SVU�R}zS¯RTOmStJ;OmWZ~DSVU���KN��J0RmS
]@\lU;~�YZS��1\l~&]0S�~��Å\^�Ôy;WXU;SV~�\lU�RTy;OnKNJ�KN��KlOmJ;y;SV~ ½ quKNM;~&OnSVéFWXSVU;];OmKlU;~�~mM;O&�VS�J�KNWZU�R�]@\lU;~&YZS
�Ôy@\lJ;WdRTOnSJÊ ½ v}M;J@\^OT\1é^\lU�R1ó�YXSc�Ôy@\lJ0WZRTOnSc~mM;Wdél\^U�RòJ;OnKNJ�KN~mScM;U�OFkS���\lJ;WdRTM;YX\^RTWdæ�];S�~òJ;OmWZU;��WZJLSV~)];S
Q@\l~nS	];S�YX\�OmKNQ�KlRTWZ��M;S&]@\lU;~cYZS&];KN��\lWXU;S}];S�Y¹\(YXKF��KN��KlRmWXKNU�Q;WXJ±°SV];S ½

ced'f�gihRjd'k%lVmElJk�nok�d�p^d'qrd"gis�d'ftn"hCgis uvp@s8lQk�k%lPwAmElJkUx y�d'qPqzlVn'{�|}h#dE~Id�g�� � �
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® S�U;KN~³ènKNM;On~�óÎYXSV~&J;OmK^RTKlRwÉFJ�S�~_]0S�OnKNQ�KlRT~�Q;WZJ�°S�];SV~	~nS��_M;YZRmWXJ;YZWXS�U�R ½üõ S�M0O��ðkS���\lU;WZ�FM0S�]0S¯{
éFWXSVU�R�];S%J;YZM;~_SVUðJ;YXM;~	��KN��J;YZS¯×�SÅS¯R�\lQ�KNM0RTWZS�� È WZS�U;[lS�O_S¯R(Ã¤æ6S�WdûüSVO�ó¤�l�N�0�¨���D\l��\l[NM;�Ôy0W
SVRu\^Y ½ óL�"���,�6���f÷@[ ½ � ½ �&J@\l[NS�� Ü � ½�õ SV~PWXU;]0M;~nRmOmWXSVYX~,èm\^JLKNU;\lWX~D~��ìKNOmWZS�U�RTSVU�RPélS�On~u]0S�~P��\l�Ôy;WXU0S�~
y�M;��\lU;K"� �Z];S�~&\^M�×�OBzKNYXSV~�~mKF��WX\lM�×ê��];WdéNS�OêRTWZ~m~mSV��SVU�R1ó±~nS�OnéFWZ��S"� ½�õ S�~&WZU;~nRmWZRTM�RT~�M;U0WZéNSVOm~nWZRÔ\^WXOmSV~
~mKlU�R�S�MF× ];\�é^\lU�RT\l[NS���KNU;�VS�OnU³kS�~�J@\lO�YXS
]DkSVélS�YZKNJ;J�S���S�U�R%];S
RTSV�Ôy;U;WZ�FM0S�~%\1é^\lU;��kS�SV~ÅJ�KNM;O
YXS��VKNU�RTO4zKlYXS�];S�~t��KNM�éNS���S�U�Rm~t];S	YXSVM;Om~u�Å\^�Ôy;WXU;SV~tSVU
WZU�RmS�Om\l�VRmWXKNU�\1éNS��	Yë�ìS�U�éFWXOnKNU;U;SV��SVU�R ½
® �ìKÎ°MÅYë�ìWXU�R�kS�O�zS¯Rï[NOm\lU;];WZ~m~m\lU�RP];S�~P�Ôy0S�Om�Ôy0S�M;On~uS¯RPWXU0];M;~nRmOmWZS�YX~DJLKlM;O³Y?�ñ\lU;\lYZÉF~mStSVRPYX\_~nÉFU�RTy±°S�~mS
];S�Y¹\�YZK��VKN��KlRTWZKNU%];SV~uOnKNQ�KlRT~cQ;WZJ�°S�];SV~ ½
Ò³S��Ôy@\lJ;WdRTOmS�S�~êRÅM0U;S�J0OFkS�~nS�U�RÔ\4RTWXKlU [>kSVU³kS�Om\lYXS
];SV~ÅJ;OnWXU;�VWXJ�S�~���YX\l~m~nWX��M;S���S�U�R�OmS¯RTS�U�M;~�S�U
OmKlQLKlRmWX��M;SuQ;WXJ±°S�];S ½0õ �ìKNQFènS��¯RTWdæÎS�~nR³];S}J�KNM0élKNWXOD��S¯RmRmOmSuS�U%J@\^OT\lYZYë°S�YZScYXS�~ò�Ôy;KNW ×�æ�\lWZRm~DJ@\^ODYZS�~
~m�VWXSVU�RmWZ÷@��M;SV~�J�KNM;O�OFkS�~nKNM;];OnS%YXS�J;OnKNQ;Yë°SV��S�];S�Y¹\�YZK��VKN��KlRTWZKNU=\lU�RTy;OnKNJ�KN��KlOmJ;y;S�SVR_��SVM�×
kS�YX\lQ�KNOFkSV~PJ@\lOcY¹\(U@\^RmM;OmS^ó@J;OFkSV~mSVU�R�kS�~t]@\lU;~uYXS&�Ôy@\^J;WZRmOmS�J;OFkSV��kSV];S�U�R ½Lõ S�~c]DkS¯RÔ\lWZYX~P��KlU;��SVOmU@\lU�R
Y¹\���KF]³kS�YZWX~T\4RTWXKlUÅSVRcYX\���KN����\lU;];S�~nS�OnKNU�Rt]DkSVéNSVYXKNJ0J³kS�~cJ;YZM;~PYXKNWZU%]@\lU0~u�VS��ÞkSV��KNWZOmS ½ quKNM;~
J;OFkS�~mSVU�RTKNU;~�RTKNM�R�]ü�ñ\lQ�KNOn]�YZS�~
J;OnKNJ;OmW¯kSVR�kS�~
YXW¯kS�S�~i°\ðYX\Þ~êRTOnM;�VRmM;OmS¦];S�~�OmKlQLKlRm~�SVR�];S¦YXSVM;O
]DkSVJ;Y¹\l�VS���S�U�R ½ quKNM;~�æ6SVOmKNU;~�SVU;~mM;WdRTS�M;U kSVRT\^R�];S(Yë�ô\lOêR&];S�Y¹\%�VKN����\lU;]0S�];S�~�~nÉF~êR1°S���S�~�°\
];SVM�×	J@\^RmRmS�~Vó^KNM	��KN����S�U�R,KNQ0RTSVU;WXOÎM;U	��KN��J�KNOnRmS���S�U�R.]DkS�~mWZOFkSòJLKlM;O>M0U;SD��\l�Ôy;WZU;Sò~mKNM;��WX~nS
\lM�×�J;OmKNJ0OmW¯kS¯R�kSV~u]DkS���OnWZRmS�~ ½

�Ð�?� 1%�¤�)ª�¡c�¤ª��)� ��� ��  ¢  ��)¡³©��

Ã>KlM;O���KN��J;OnS�U;];OnS)Y¹\³��\lOm�Ôy0S�OmKNQ�KlRTWZ��M;S¤WXY^S�~êR>UDkS���SV~m~m\lWXOnSò]0S���KN��J;OmSVU;];OnS�YXS�~�J0y³kS�U;Kl��°SVU;S�~
J;y�ÉF~mWZ�FM0S�~_��WX~}S�U%ènS�M¦J@\lO���S¯RmRTS�\l�¯RTWdé�WdR�kS ½�õ S�~�OmKNQ�KlRT~&Q0WXJ±°SV];S�~�J�KN~m~�°S�];SVU�R_S�U¦SVûLSVR�ó�];S�~
J;OnKNJ;OmW¯kSVR�kS�~³S¯R³]0S�~ï��\lOT\l�¯R�kSVOmWX~êRTWZ�FM0S�~ò~mJDkSV��WZ÷;�FM0S�~P��M±�ìWXY�S�~êRïWX��J�KNOnRT\lU�RD]0S}[�\lOn];S�O&°\	Y?�ôSV~mJ;OnWZR ½

� � cOyEhCs
�Cgis�fRlb�Z��lQ�"lIm�d
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� CI7�G�>%J�K Y�� J�boJ�96KLO:F � >IF;9:½ µ 8:B µ GVbiJ�<_GV9;J�< ³
� G�F;8 Y G! h>IKLj�8:<NF6KE9 ³ � G�FNF6G�ONQRCIF;8:9;96F � >IF;9:½%J�¹#"�8?O_QI>%J�DEJ�B ³

Õ ���%$ ÿ%ú �'&)(�*

� KE<6J�G�+!K,�ZKE96G�>IJ ÿ $%�.-
�ZKL96G�>%J ÿR³ 7=bXKLJ�96KLO ÿR³ F69;8?7�F

� ÿ ����$ 8:9 Õ · /�J�QI>I>XKE8

� J�> Y G � J�9;J�< ± J � >IF;96KL96C%9;8T¹�J�< � dIdlDLKE8 Y � 8?O_QIG�>IKLO:F
"§8?ONQI>XKLO:G�D0 °>IKEj�8:<NF6KL9 ³ J�¹ � CI>IKLO_Q

® ·fÑT¯±� ½ �  21 C%8?DLaRC%8?Fp<6J�boJ�96FMbXKEdfe8 Y 8?FpdXGV<N7�K^DE8?FHdXDLCIFMGVboJ�C%96KLF?½

ced'f�gihRjd'k%lVmElJk�nok�d�p^d'qrd"gis�d'ftn"hCgis uvp@s8lQk�k%lPwAmElJkUx y�d'qPqzlVn'{�|}h#dE~Id�g�� � �
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robot bipèderobot manipulateur

® ·fÑT¯±� ½ �  Ð± J�7PdXGV<NG�KLF6J�>@8?>�9;<N8Z<6J�boJ�9H7�G�>IKEdlCIDLGV9;8?C%<p8:9H<6J�boJ�9MbXKLd^e8 Y 8
ÇTÆ;ÇTÆ0Å ÐÑ´2ÄR²e°Î·^¸JÃ�·^¿íë ºV´ÔÄÒ°�¿Zµo¿�ÃRÄÓµV·^¸¢¹´2ºV´ÔÄõ­¯¬±°�²T³P´ÔÀP°�Ä
þ U0S���\l�Ôy;WZU;S=Q;WXJ±°SV];S¦S�~nR���Kl��J�KN~FkSVS�]0S�J;YZM;~mWZS�M;On~�~nS�[N��S�U�Rm~
WXU�RmS�Om�VKNU;U;SV�VR�kS�~
J;\lO
];S�~
\lOêRTWX�VM;Y¹\4RTWXKlU;~}[>kSVUDkS�Om\lYXSV��SVU�R�\l�VRmWZélS�~ ½ ��U=J�S�M0R�YX\ÅéNKNWZO&��KN����S_M;U=OmKNQ�KlR&��\lU;WZJ;M;Y¹\4RTS�M0O
\lOnQLKNOnS�~n��S�U�R_];KNU�R�Y¹\
Q@\l~mS�~mSVOT\lWdR�YXWXQ0OmS(];S�~mS�]DkS�J0Y¹\l�VS�O �6÷@[ ½ � ½ �,� ½Îõ \
��KN��J;YZS¯×�WZR�kS(];S��VS�~
~nÉF~êR1°S���S�~�]DkS�J�S�U0] ];MIU;KN��Q0OmS
];S
];S�[lOFkS�~�];S�YXWZQLSVOnR�kSÅ];KNU�R�WXYX~(~nKNU�R�JLKNM0OnéFM;~ ½òõ S�~�J;OnK^{
RTK^RwÉ�J�S�~��VKNU;~êRTOmM0WZRT~ÅJLSVM0éNSVU�R�\1éNKlWXOÅM0U;S�~nRmOmM;�¯RTM;OnS�RTO�°S�~�~mWZ��J0YXS � È \lOm�VW¹\�S¯R
\lY ½ óc�"�,� ß �
¼ � È SVS�O�óu�"�,�l�6��KNMIRmO�°SV~Å��Kl��J;YZS¯×�S �8�)M��^KNQ;OT\4RTK�éFW¯k��SVRÅ\lY ½ óP�"�,�N�Ì�Æ�tWZOT\lWïS¯R%\^Y ½ óP�"�,�,�Ì�
�D\l��\l~T\��FW³SVR�\lY ½ ó)�l�l�0� �5�D\l�Å\^[NM;�Ôy;WïS¯R�\lY ½ óï�"�,���Ì� È WXSVU;[NSVO(SVR�Ã¤æ6S�WZûLS�OVó)�l�N��� � È M;W {
y@\lOn]ýS¯R È KNOn��S^óò�l�N�0��� ½�® \lU;~�YZS�~(];SVM�×ý�1\l~Vó�YXS�~�OnKNQLK^RT~(~mKlU�R��1\^J@\lQ;YZS�~�];S
~mS�]DkS�J0Y¹\l�VS�O
S�U
�Å\lOn�Ôy@\lU�R ½Lõ S�~òèm\^��QLSV~t]0M�OmKNQ�KlRt~mKNU�R�YZWXQ;OnS�~u];S_]DkS���KlYXYXSVOt]0S�Y¹\�~mM;Oêæ�\l��S_]±�ñ\^J;J;M;W ½üõ \
æ6OFkSV��M;S�U;�VS�];S���SV~}]DkSV��KNYZYXS���S�U�Rm~u�VKNU;];M0WZR�°\�];WdûukSVOmSVU�Rm~uRwÉFJ�S�~�]0S	]DkSVJ;Y¹\^��S���S�U�Rm~	o���\lOm�Ôy;S^ó
��KlM;Om~nSlóF~T\lM0R ½Z½d½F® \lU;~)YXSc��\l~)];StYX\���\lOn�Ôy;Sló�M;U0S�èm\l�_QLSu\lM���KlWXU;~�SV~nRòRTKNM4ènKlM;Om~òS�U���KNU�RÔ\^�VR
\1éNSV�%YXS�~mKNY ½ Ò³KN����S�U;KNM;~	Yë�ô\�élKNU;~�é�MiJ@\l[NS����0ó,YXS��VÉF��YZSÅ];S��Å\^Om�Ôy;S�~mS%]DkS���Kl��J�KN~mS�S�U
J;y@\^~mS�~t];S�~mWZ��J;YZS&SVRu];S�];KNM;Q0YXS�\lJ;J;M0WX~ ½�õ S�~mWZ��J;YZS&\lJ;J0M;WÎ��KNOnOmS�~nJLKlU;]I°\�M;U;S���KNU�÷@[NM;Om\4{
RTWZKNU�KNM�éNS�OêRTSP];SPYX\}�Ôy@\�z �ZU;Sï�VWXUDkSV�Å\^RmWX��M;SD��KNU;~êRTWdRTMDkSVSPJ@\lO¤YZS³~m��M;SVYXS¯RmRTSP]0M�OnKNQ�KlR ½^õ Sï];KNM;Q0YXS
\lJ;J0M;W±��KlOmOmSV~mJ�KNU;]�\lM��VKNU�RTOT\^WXOmS�°\_M;U;S&�VKNU0÷@[NM0OT\^RmWXKNU%æ6SVOm�ÞkS�S�];S&YX\_�Ôy@\�z �ZU;S��VWXUDkSV�Å\^RmWX��M;S ½
õ SÅU;Kl��Q;OmS�];SÅ]0S�[NOFkS�~�];S�YXWZQLSVOnR�kS�];MiOmKNQ�KlR	S�~nR�];KNU;��él\^OmW¹\^Q;YXS^ó�WXY)]DkS�J�S�U0]ð];SÅYX\�J;y;\l~mS
]±�ô\lJ;J;M0W!�)YXS
U;KN��Q0OmS
]±�ô\lOnRmWX��M0Y¹\^RmWXKNU;~�\^�VRTWdéNSV~ÞkS¯RÔ\lU�R��FM;\lU�R¦°\¦YXM;Wï�VKNU;~êRÔ\lU�R1óòYXS
~êÉ�~êR1°SV��S
J�S�M0R�zSVRmOmS�~mKlM;~ê{w\l�VRmWXKNU;UDkS�KlM�~nM;Oê{w\l�VRmWXKNU0U³kS ½

ÇTÆ;ÇTÆ;Ç Ð ÈJëP¬�­¯·N5 ÀP´¶³TÈ�µP°Î·IºV´
þ U
OmKNQ�KlRuQ;WXJ±°S�];S	JLSVM0R�zS¯RTOmS�éFM���Kl����S�M;U�~nÉF~êR1°S���S�J�S�U;]0M;Y¹\lWZOmS���M;W,WXU�RTSVOT\l[NWdRu];S�æ�\�ç��KNU
WXU�RmS�Om��WZRnRTSVU�RmS&\1éNSV�	~nKNU�SVU�é�WZOmKNU0U;S���S�U�R�o@YXS�~nKNY ½ �&U
J�S�M0Ru];KlU;��OmS�J0OFkS�~nS�U�RTSVOtYX\�J;OmKl[NOmSV~ê{
~mWZKNU�];M=~nÉF~êR1°S���S�Q;WXJ±°S�];S(�VKN����S_YX\%~FkSV�FM0S�U;�VS�];S(J0y@\l~mSV~���KNU�RTWZU�M;S�~�SVR�]0WX~m�VKNU�RTWZUFM0S�~&K�°M
YXSV~¤WX��J@\l�¯RT~�\1élS��PYXS³~mKNY;~nKNU�R)];S�~_kS¯éL°S�U;SV��SVU�Rm~D��M;W0JLKNU0�VRTM0S�U�R)YXSï]DkS�J;YX\l��SV��SVU�RJ�(�tM;On��M;¾VYXM
SVRt\lY ½ ó;�l�N�0�"� ½

�,¤ cOyEhCs
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® ·fÑT¯�� ½ Ê  �6 A!8?7PdXDE8 Y 8Z7qGV<NONQ%8=bXKEdfe8 Y 8
® \lU;~�YXS��1\l~�KÎ°MýYZS�RTOT\^U;~næ6SVOnR%]ü�ôM;U0S
J;y@\^~mS
]ü�ñ\lJ0J;M;W(°\¦Y?�ñ\lM�RTOmS�S�~êR%~nM;J;J�KN~FkS�WXU;~êRÔ\lU�RÔ\^U³kS
�6÷@[ ½ � ½ Ê6�|ó1YXKNOn~m��M;S�YX\Îèm\l��Q�S¤];S�Q@\^Y¹\lU;�VS���S�U�RÎS�U�RmOmS)S�U���KlU�RT\l�VR,\1élS��)YXS�~nKNYëóV];S�M�×�kSVéL°S�U;SV��SVU�RT~
~mWZ��M;YZRT\lUDkSV~P~mKNU�Ru]DkS��VYXSVU;�ÔyDkS�~	o
� ½ Yë�ìWX��J@\l�¯R1ó��FM0W�OmS�J0OFkS�~nS�U�RTS	M;U��Ôy@\lU;[NSV��SVU�RtWZU;~nRT\lU�RÔ\lUDkS�]0S�~PéFWZRTSV~m~nS�~}[>kS�UDkSVOT\lYZWX~FkSVS�~Vó
� ½ Y¹\�JLSVOm��M�RÔ\^RmWXKNU¦];S�~_O4zKNYZS�];SV~uèm\l��Q�S�~	��M;W³�VKNOmOnS�~mJ�KNU;]Þ\^M�RTOm\lU;~êæ6S�OnR�];MåJ�KNWXU�R	];S
J;WdéNKlRu\lM�J�KNWXU�Rc];S���KlU�RT\l�VR ½

õ \Pèm\l��Q�Sc��M;W�~mS�Oêé^\lWZRò];S�èm\l��Q�Su]ü�ñ\lJ0J;M;W�];SVéFWZS�U�RïYX\³èm\^��QLScYZWXQ;OnSuS¯R³YX\Dèm\l��Q�Su��M;W�~mSVOné^\lWdR
];S�èm\l��Q�S(];S�Q@\lY¹\^U;��SV��SVU�R�];S¯éFWXS�U�Rïèm\l��Q�S�];S�~mM;J0JLKNOêR ½Î® \lU0~�YZS(�1\l~�K�°M=M;U;S�J;y@\^~mS�];S
];KNM;Q0YXS�\lJ;J;M0W,S|×�WX~nRmS�S�U�RTOnS	YZS�~c];S�MF×
~nWX��J;YXSV~c\lJ;J;M0WX~�ó@M0U�~nS�M;Y�kSVé�kSVU;S���S�U�R�SV~nRt]DkS��VYXSVU;�ÔyDkS
J@\lOcYë�ìS�U�RmOFkS�S�SVU��VKNU�RÔ\l�¯Rt]0M�J;WZS�]
YXWZQ;OmS}~mM;OuYXS&~nKNY¤o@Yë�ìWX��J@\l�¯R ½

ÇcÆ¬ÇTÆUÕ ªGë ÃR´2°�¬±²KÃ�·I¿íë ¬e÷í´2²½¼I´¶ÄR¿í¼
õ \�]0ÉFU@\^��WZ�FM0S�]0S�~}OnKNQ�KlRT~cQ;WZJ�°S�];SV~tSV~nRt�1\lOm\l�VR�kS�OnWX~FkSVS	J;\lOcYë�ìS¯×�WX~êRTS�U0��S�];S���KNU�RTOm\lWXU�RmS�~cél\B{
OmWX\lQ;YXSV~)OFkS�~nM;YZRT\lU�Rò];MÅ�VKNU�RÔ\l�¯Rï\1éNSV�}YZSu~nKNY ½Nþ U;Suæ�\Lç��KNU�];Su��KF]DkSVYXWX~nS�O¤�VS}J;yDkS�U;KN��°S�U0StSV~nRD];S
��KNU0~mWX]DkS�OmSVO)YXSPOmKlQLKlR)�VKN����SPM;U0Su�Ôy;\Bz �XU;Sc\^OmQ�KNOmSV~m��SVU�RTS}]0Su�VKNOmJ0~òOnWX[NWZ];S�~.�FM0W@WXU�RTSVOT\l[NWZ~m~nS�U�R
\1éNS��¦YXS�~nKNY�\lMúRTOm\�élS�On~�];S=YZW¹\lWZ~mKNU;~�M;U;WZY¹\^R�kS�OT\^YXS�~ÅSVR�];S�æ6OmKlRnRTSV��SVU�Rm~ ½c® SV~��VKNU�RTOm\lWXU�RTSV~
RTOm\l];M;WZ~mS�U�R�Y¹\�U0KNU�{wJDkS�UDkS¯RTOT\^Q;WXYZWZR�kSÅ];MÞJ;WXSV]ý]@\^U;~(YXS�~nKNY!�¤SVYXYXSV~(~mKNU�R�M;U;WZY¹\^R�kS�Om\lYXSV~�ó.�VS
�FM0W
WX��J;YXWZ��M;SÅ��M;S�YZS�~�æ6KNOn��S�~(]0S���KNU�RÔ\^�VR�U;KNOn�Å\lYZS�~	~mKNU�R�~mSV��W {wJ�KN~mWdRTWZélS�~ �?\lQ;~nS�U;�VS
];S%æ6KNOm�VS
\^RmRmOT\l�¯RTWdéNS"�A�(�tM;On��M;¾VYXM�SVRò\lY ½ ó��l�N�0�P� È KN~�
ï\l��Wëó��"�,�,�,� ½Nõ \&��KlU;];WZRmWXKNU(]0SuU0KNU�[NYXWZ~m~mSV��SVU�R
];S�~�J�KNWXU�Rm~&];S(��KNU�RT\l�VR�~mM0O�YZS�~mKlY¤JLKlOnRTS(~nM;O�YXSV~�æ6KNOm�VS�~&];S���KlU�RT\l�VR&RT\lU;[NSVU�RTWXSVYXYZS�~ ½ Ò³SVRnRTS
J;OmKlJ;OmW¯kSVR�kScSV~nR³\l~m~nM;OFkSVS}]±°SV~DYZKNOm~���M;SuY¹\�æ6KNOn��Sc];Scæ6OmKlRnRTS���S�U�RòS�~êR³~nMR��~T\lU�RmS}J�KNM;O)~��ìKNJ;J�KN~mSVO
\lM�[NYXWZ~m~mSV��SVU�Rc];S�~c];SVM�×�~mM;Oêæ�\l��SV~tSVU��VKNU�RÔ\l�¯R ½

ÇcÆ¬ÇTÆ�
 7P¬�·^Ä�¬�µV·0¼^·UÃVé´½ºV´ÔÄõ­¯¿íÀ�÷í´v­®´ÔëZÃ�Ä
õ \�JLKN~nWZRmWXKNU98_]±�ìM;U�OmKlQLKlRïQ;WXJ±°SV];S�~nS&��KN��JLKl~mS�]±�ìM;U;S&J;\lOnRP]0S�~ïJ�KN~mWdRTWZKNU;~ï\^OnRTWZ��M;YX\lWXOnS�~ò];M
OmKNQ�KlR �6JLKN~êRTM;OnS"�|ó±SVR�]±�ô\lM0RmOmS�J@\lOêR�];S(Y¹\%J�KN~nWZRTWZKNU�SVR�]0S(Yë�ìKNOmWZS�U�RÔ\^RmWXKNU
];M=~nÉF~nR1°S���S�]@\^U;~
Yë�ìS�~nJ@\l��S ½�õ \
];WZ��SVU;~mWZKNUi];S:8���KlOmOmSV~mJ�KNU;]I\lM�×i];SV[NOFkSV~(];S%YXWZQLSVOnR�kS�];MðOnKNQ�KlR ½>þ UðOnKNQLK^R

ced'f�gihRjd'k%lVmElJk�nok�d�p^d'qrd"gis�d'ftn"hCgis uvp@s8lQk�k%lPwAmElJkUx y�d'qPqzlVn'{�|}h#dE~Id�g�� � à
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® ·fÑT¯�� ½4Ë  ¶Õ DLG�> Y 8�dXQIG�F;8 &5; 8:9 ;�< F;J�>
9U<68?F;do8?O�96KEj�8?7�8?>�9°DE8?FHdoJ�F6KE96KLJ�>w8:9Uj!KE9;8?F6F;8,GV<696KLO:CIDLG�KL<68?FY 8ZDLG=�6G�7�bi8ZO�J�>XF6K Y ¸8:<!¸8:8

��Kl��J�KNOnRmS�];SV~�\l�VRmWXKNU;U0S�M;On~&SVR�];SV~�~êÉF~nR1°SV��SV~�];S�RTOm\lU;~m��WX~n~mWZKNU�J�S�Om��SVRnRÔ\lU�R�];S(J0OmKF];M;WXOnS
];SV~���KNM;J0YXS�~)\^OnRTWZ��M;YX\lWXOnS�~ ½^õ SV~���KlRmS�M;On~)\l[NWZ~m~mSVU�R�~mM;O�M0U;SPJ@\lOêRTWXSD~mSVM;YXSV��SVU�R)]0SPY¹\}J�KN~mWdRTWZKNU
];MúOmKlQLKlR�óï�l�ìS�~êRn{V°\4{w];WZOmS�~nM;O�Y¹\åJ�KN~nRmM;OmS ½ ��U�J�S�M�R���KNU�RTOnS�O���M;S=YXSV~�]DkS�J0Y¹\l�VS���S�U�RT~
];M
OmKlQLKlRï~mKNU�RcWXU0]³kS�J�S�U;];\lU�RT~P];SV~u�Ôy;\lU;[NSV��SVU�Rm~P];S&J�KN~nRmM;OmS&];M
OnKNQLK^R1ó0WZYX~D~mKNU�RcM;U;WZ��M;S���S�U�R
WXUlÔ@M;S�U0��kS�~�J@\lO�YX\%[NOT\1éFWZR�kS(SVR�YXSV~�æ6KlOm��SV~�];S���KNU�RÔ\^�VR � Ä WXSVQLSVO�óÎ�^�N�N�6� ½ v}WZU;~mW?ó±��S�~mKlU�R�YZS�~
æ6KNOn��S�~c];S��VKNU�RÔ\l�¯R}\1élS���YXS&~mKlYÆ��J@\l~n~mWdéNS�~Q�c��M;WÎJ�S�On��S¯RmRTSVU�Rt]ü�ôWZUiÔ@M;SVOP~mM;OuYXS&]DkSVJ;Y¹\^��S���S�U�R ½

ÇTÆ;ÇTÆ#î �ZÈ Ä$Ã2¹´v­®´2Ä ëP¿íë ¼0·^ëêé´2¬�·^°�´2Ä ´èÃõÄ$ÃR¬�µV·0¼^·#ÃPé´
õ S�~uOmKNQ�KlRm~uQ0WXJ±°SV];S�~u~mKNU�Rt];S�~t~nÉF~nR1°S���S�~t]0ÉFU@\l��WX��M;S�~uU;KNU�YXWZUDkS1\^WXOmSV~P];M�];S�M�×�Wë°S���S	KNOn];OmS^ó
KNU�J�S�M�R�];KNU0��YXSV~tOnS�J;OFkS�~mSVU�RTS�O�J@\^OtM;U0SikS���M@\^RmWXKNU
];WZûukS�OnS�U�RTWZS�YXYZS ½�® \lU0~}YXS��1\^~�KÎ°M
Y?�ôKNU�U;S
��KlU;~mWZ]�°S�OnS	J@\^~tYZS�~Pæ6KNOm�VS�~u];S���KNU�RT\l�VR}\1éNS��	YXS�~mKlYëó;Y?�rkSV�FM;\^RTWZKNU
��KNOnOmS�~nJLKlU;]@\lU�R&\^M�~êÉ�~êR1°SV��S
];S�Y¹\_÷;[NM;OmS	� ½ Ê�J@\l[NS�� ß ~V�rkSV��OmWdR�o

>?2�A@ �)?O�CBEDè�F?O��G
K�°M9?IH�p sKJ_SV~nRPM0U%éNS��¯RTSVM;OP]±�rkSVRÔ\4Rï];M�~êÉ�~êR1°SV��S�S¯RKGIH
p sMLIYZStéNSV�VRmS�M;OP];S}��KN���Å\^U;];Su];S�~
\lOêRTWX�VM;Y¹\4RTWXKlU;~ ½
õ �rkS¯RTM;]0Så]@\lU;~�YXS¦J;Y¹\^U ];S�J;y@\l~nSå];SiY?�rkS¯éNKNYZM0RTWZKNU�];M éNSV�VRmS�M;O�]ü�rkS¯RÔ\^Rê�6÷@[ ½ � ½4Ë ��J�S�On��S¯R
]±�ô\lJ;J;OFkS�y;SVU;];SVO}YXS&��\lOT\^�VR1°SVOmS�y�ÉFQ;OmWZ];S�];S�Y¹\(YXKF��KN��KlRmWXKNU�Q;WXJ±°SV];S�S�U�KNQ;~nS�Oné^\lU�RtYXS&~m\lM0Ru];S

�,ú cOyEhCs
�Cgis�fRlb�Z��lQ�"lIm�d
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éFWZRTSV~m~nS
°\%Yë�ìWX��J@\l�VRuS¯R&YXS�RTOT\^U;~næ6SVOnR&WZU;~nRT\lU�RÔ\lUDkS_]±�ôM0U;S(J;y@\l~nS�]±�ô\lJ;J;M0Wt°\ÅYë�ô\lM0RmOmS ½üõ KNOn~m��M;S
YXStJ;WXSV]%];S�YX\cèm\l��Q�StYZWXQ;OnS}SVU�RmOmS�SVU���KNU�RT\l�VRc\1élS��&YXSt~mKNY?ó�M0U%RTOT\^U;~næ6SVOnRï~nS&J;OmKF];M;WdR³];\lU;~ïYZS
J;Y¹\^U%];S�J;y;\l~mS&];M�J�KNWZU�R}�&\lM�J�KNWXU�Rï�_��M;Wü~nS�RTOmKlM0éNS�SVU�[>kS�UDkS�OT\^Yü~mM0OPM;U;S}RmOT\BènSV�VRTKlWXOmSt]0É�{
U@\l��WX��M;SD];WZûukS�OnS�U�RTSï]0S³Y¹\cRTOm\BènS��¯RTKNWZOmS³]ü�ôKNOnWX[NWZU;S ½ ÿ�W�YXSòJLKlWXU�R)�t~nS³RTOnKNM0élSï~mM;O.Y¹\uRmOT\BènSV�VRmKNWXOnS
]±�ìKNOmWZ[NWXU;S �6÷@[ ½ � ½7Ü �|óü\lYZKNOm~tYXS�]DkS�J;YX\l��SV��SVU�R��FM0W¤S�U�OFkS�~mM0YZRTS_S�~nR�JDkS�OmWZK�]0WX��M;S_S¯R���KNOnOmSV~mJ�KNU;]
°\�M0U��¯ÉF��YXS�YXWZ��WdRTS ½

��U�JLSVM0R>��KNU�RmOmS�O,��M;S³YZSD]DkS�J;YX\l��SV��SVU�R.OFkSV[NM;YXWZS�OÎ]±�ìM;U;SD�Å\l�Ôy0WXU;SòQ;WXJ±°S�];SD��KNOnOmS�~nJLKlU;]�°\tM0U;S
é^\lOmWX\^RTWZKNU%��M@\l~nWd{wJDkS�OmWZK�]0WX��M;S}]0M
élS��¯RTS�M0Ot]±�wkSVRT\^RK?�];M
~nÉF~nR1°S���S � ¼ \lU@\l��\lU;WLSVRu\lY ½ óL�"�,�,���
�tM;On��M;¾VYXM=SVR�\lY ½ ó±�l�N�0�Ð� È OnWX¾�¾VYXS�S¯R�\lY ½ ó.�'�,�,�6� ½ ��U¦\�\lWXU;~nW¤M;U;S�RmOT\BènSV�VRmKNWXOnS(KNOmQ;WdRÔ\lYZSON
]@\lU;~�YZSPJ;Y¹\^U�];ScJ;y@\l~nS ½�þ U;Sc�Å\^Om�Ôy;SïSV~nRò];WdRTS������%Í\���>~��ìWXY;S|×0WZ~nRmSPM;U(éNKNWZ~mWXU;\l[NSï];SPYX\tRTOm\BènS��|{
RTKNWZOmSt�FM0Wü~mKlWZRïWZU�él\^OmW¹\^U�R ½ ÿ�WüYZS}~nÉF~êR1°S���S�OnSrènKNWZU�R³Y¹\	RmOT\BènSV�VRmKNWXOnS}KNOnWX[NWZU@\lYXSP�VKNOmOnS�~nJLKNU0]@\lU�R�°\
N ��\lYX[NOFkS�];SV~tJ�S�OêRTM;OnQ@\^RTWZKNU;~Vó�\lYXKNOn~cYXS&~nÉF~êR1°S���S_SV~nRt];WZRÖ����Ë�¥,���;¢������\£^��¥Ï��©^�H�����%Í\��� ½ Ã>KlM;O
];S_J0YXM;~}\l��J0YXS�~u]DkS¯RÔ\lWZYX~c~mM;OtYë�ô\lU@\lYdÉF~mS�];S_YX\�~nRT\lQ;WZYXWZR�kS&];S�~}~nÉF~nR1°S���S�~�U;KlU�{wYZWXUDkS�\lWXOnS�~o� õ É�\B{
J;M;U;K�é�óÎÃ>KlWXU;��\lOFkS'�¯óü~nS(OFkS¯æ�kS�OmSVOÅ°\ �?ù&y@\lYZWXY?ó��"�,�N�6� ½üõ SV~&U;KlRTWZKNU;~�]0S�~nRT\lQ;WXYZWZR�kS_];SV~&~nÉF~nR1°S���S�~
U;KNU�{îYXWZU³kS1\lWZOmSV~ò~V�ñ\^J;J;YXWZ��M;S�U�R	°\�Yë�rkSVRmM;];S}]0S}Y¹\��Å\^Om�Ôy;St~nRÔ\4RTWXKlU;U@\lWZOmSló���\lWZ~òYZS�~D�Ôy@\lU;[NSV��SVU�RT~
];S%RTOm\BènS��¯RTKNWZOmSV~(OmS�U�RmOmS�U�R�];W�����WXYZS���S�U�R�];\lU;~(��S���\l];OnS�]±�rkS¯RTM;]0S ½ ��O�ó¤J�KNM;O_M;UÞOmKNQ�KlR1ó,WXY
S�~êR(J;OmWZ��KlOm];WX\lY¤];S%J�KNM0élKNWXO���K�];Wd÷@S�O�~nKNUð]DkS�J0Y¹\l�VS���S�U�R�J�KNM;O	JLKNM�éNKNWZO	~V�ñ\l];\lJ0RTSVO�°\
~nKNU
S�U�éFWXOnKNU;U;SV��SVU�R ½ ��U¦�VKNU;~nWX]±°SVOmS�\lYZKNOm~�J0YXM0R4zKlR&Y¹\%~êRÔ\lQ0WXYXWZ~T\^RmWXKNU�]±�ìM;U¦S�U;~nS���Q;YZS(];S�RTOm\BènS��|{
RTKNWZOmSV~_~mM0O_Y¹\�Q@\l~nS%];Må�VOmWZR1°S�OnSÅ];S ���Ó�%Í\���E���^¤� ½ ÿ�KNWdR�PàYë�ìS�U0~mS��_Q;YXS�];S�~�J�KN~nWZRTWZKNU;~�];MåOnKNQLK^R
��M;W}�VKNOmOnS�~mJ�KNU;]0S�U�Ri°\�]0S�~%~nWZRTM;\^RTWZKNU;~�];S
�Ôy�M0RmSló³�^�ôSV~nRê{�°\4{î];WXOnS
Yë�ìS�U0~mS��_Q;YXS�];S�~ÅJLKN~nWZRmWXKNU;~
JLKlM;O	YZS�~n�FM0S�YXYZS�~�M;U;S�J@\lOêRTWXS�];M�OmKNQ�KlR	\lM0RmOmS���M;SÅ~nS�~_J0WXS�]0~	SV~nR	S�Ui�VKNU�RÔ\l�¯R(\1éNSV�ÅYZS�~nKNY ½
��Ui];WZOT\
�FMü�ôM;UÛkS¯RÔ\^RQ?,RïSV~nR����Ó�%Í\����~mW�°\�J@\lOnRmWXO�];S���SVR�kSVRT\^R1óÎYXS�OnKNQLK^R_SV~nR�SVUi��S�~nM;OmS�];S
OFkS�\lYXWZ~mS�O�M;Uð��KNM0élS���S�U�R���M;WDU;SÅJDkSVU±°SVRmOmS%J;\l~�]@\lU0~_Yë�ìS�U0~mS��_Q;YXS�P¯� Ä WXSVQLSVO�ó.�l�N�N�6� ½,õ SV~
kSVRÔ\4RT~ï];M
OnKNQLK^RP~mKNU�RuU;KNU�éFW¹\^Q;YXSV~ïYXKNOn~m��M;S&YX\_�Ôy�M0RTS�S�~êRuWXOmOFkS��ÞkS�];WX\lQ;YZS ½ ��U�\^J;JLSVYXYZSÛ©Î¢�ËR�R£
�X�����Ó�%Í\���E���^¤�¯óNYë�ìS�U0~mS��_Q;YXSu];S�~�kSVRÔ\4RT~)é�WX\lQ;YZS�~ ½ vtWXU;~nWëó�YXSV~DJ�KN~êRTM;OnS�~r��kS���M;WXYZWXQ;OnSP~nRT\^RTWZ�FM0S"�ò~nKNU�R
];S�~&J�KN~nWZRTWZKNU;~ué�WX\lQ;YZS�~�ó�YXSV~}RTOm\BènS��¯RTKNWZOmSV~��VÉF��YZWX��M;SV~�ó±KNM�YZS�~}RmOT\BènSV�VRmKNWXOnS�~���M;W>~mS�RTSVOm��WXU;SVU�R
~mM;ODM;UýkS¯RÔ\^RòéFW¹\lQ;YZScOmS�~êRTSVU�RÅkS�[�\lYZS���S�U�RD]@\lU;~òYXSuU;K�É�\lMÅ];StéFW¹\^Q;WXYZWZR�kS ½ ÿ�W�M;U;SuRTOm\BènS��¯RTKNWZOmSu];S
OFkS¯æ�kS�OmSVU;��S&OnS�~êRTS&]@\lU0~ïYXSV~³YXWZ��WdRTSV~ò]0S���S�U0KBÉN\lM
SVR�°\_M;U;S&�VS�OnRT\lWXU0S}];WZ~nRÔ\^U;��S�]0S�~FkSV��M;OnWZR�kS}];S

ced'f�gihRjd'k%lVmElJk�nok�d�p^d'qrd"gis�d'ftn"hCgis uvp@s8lQk�k%lPwAmElJkUx y�d'qPqzlVn'{�|}h#dE~Id�g�� � �
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��SV~}YZWX��WZRTSV~�ó;S¯R�~nW,YZS�~t��KNM�éNS���S�U�Rm~}OFkSVS�YZ~t];M
OmKNQ�KlRu];S���S�M0OmS�U�R&J0OmKF�Ôy;S�~t];S_�VSVRmRmS	RmOT\BènSV�¯{
RTKlWXOmS^ó0\^YXKNOn~³YXSV~�kSVRT\^RT~³];M
OmKNQ�KlRï]0S���S�M;OnS�OmKlU�R�°\�Y?�ôWZU�R�kS�OnWXSVM;OD]0M�U;K�É�\lM ½;þ U;S&J�S�OêRTM;OnQ@\^RTWZKNU
J�S�M0R%kSVYXKNWZ[NU;S�ODYXS�OnKNQ�KlRP];S�YX\_RTOm\BènS��¯RTKNWZOmS�];S&OFkSVæ1kSVOmS�U0��S�SVRcOnS���SVRmRmOmS�SVU
�1\lM;~nS�Y¹\	éFW¹\^Q;WXYZWZR�kS
];SV~
kS¯RÔ\^Rm~u~nM;WZé^\lU�Rm~ ½

ÇTÆ;ÇTÆ�S m °Î·UÃ2¹´Ô°�´2ÄÓºV´ìÄGÃ�¬�µV·^¼0·UÃVé´
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: *��V/B7Î2B-@<
��U ��KlU;~mWZ]�°S�OnS�M;U OnKNQLK^R%��M;W}~nS�RmOmKNM0élS °\�Y?�ñ\lOnO�zS¯R%S�U JLKN~nWZRmWXKNUI];S�Q�KNM0R ½ ÿL�ìWXYu~mM0Q;WZRÅM;U;S
J�KNM;~m~FkS�Sï];\lU;~¤YZSD];Kl~�ólWZY�];SVéFOT\t��KN��JLSVU;~mSVO¤YXSò]DkSVJ;Y¹\l�VS���S�U�R¤J0OmK�éNKF��M³kSPJ@\lO,Y¹\uJLKNM0~m~FkSVSïJ�KNM;O
��\lWXU�RTSVU;WXO>~mKNUðkS���M;WZYXWZQ;OmSï~êRÔ\^RmWX��M;S ½ �l�ìS�~nRê{�°\4{î];WXOnSïJ�KNM;O���\lWXU�RTSVU;WXO.Y¹\�J;OnK4ènS��¯RTWXKlU�]0Su~nKNU �\#%z
���VS�U�RTOnS}];Su[NOm\�éFWdR�kS"�t°\�Yë�ìWXU�R�kSVOmWZS�M;O�];M�J�KNYZÉF[NKNU0Su]0St~nM;~nRmS�U�RÔ\^RmWXKNU ½ Ã,KNM;OòOFkS�\lYXWZ~mS�O��VSVRDSVûLKNOnR�ó
YXSV~uæ6KlOm��SV~}];S	��KNU�RT\l�VR}~mKNU�R�M�RTWXYZWX~FkS�S�~ ½�õ KlOm~m��M;S_Y¹\�JLKNM0~m~FkSVS�];S¯é�WZS�U�R}RmOmKNJ�WX��JLKlOnRÔ\^U�RmSló@YZS�~
\lJ;J0M;WX~¤]0SVéFWXSVU;U;S�U�RòWXU0~mMR��~T\^U�Rm~)JLKNM0O�YXM0RnRTS�O>��KNU�RmOmScYXSï]DkS�J;YX\l��SV��SVU�R ½�õ \��Ôy�M0RTScU;SPJ�KNM;OnOT\
\lYZKNOm~�zS¯RTOnS�kS¯éFWZR�kSVS&��M;S�~mW±YZS&OmKNQ�KlRPS¯ûüSV�VRTM0S�M0U�J@\^~�ó;�^�ôSV~nRn{V°\4{w]0WXOmS&~V�ôWZYü�Ôy@\^U;[NS�]±�ô\lJ;J;M;WZ~ ½�õ \
�Ôy�M0RTS�U;S
J�KNM;OmOm\�];KNU;��J@\^~�RmKNM4ènKNM0Om~�zSVRmOmSíkSVéFWZR�kS�S ½�õ \=U0KlRTWZKNUÞ]±�rkSV��M;WXYZWXQ;OnS%JLKl~nRTM0OT\lYPSV~nR
J;OnWX��KNOm];WX\lYXStS�U�OmKNQ�KlRTWZ��M;S�Q;WXJ±°SV];Sló@SVU
S¯ûüS¯R}M;U�OmKNQ�KlRcU;S�~mSVOT\�M0RTWZYXS&��M;S�~��ìWXY�S�~êR���\lJ@\lQ;YZS
];S=~��ô\lOnO�zSVRmS�O
J�KNM;O�SVûLS��¯RTM;SVO�M0U;S�R^z\l�Ôy;S=];KlU;UDkS�SÒ��\�élS��¦~mSV~���\lWXU0~%J@\lO�S|×0SV��J0YXS"�Å~m\lU;~
RTKl��QLSVO ½ Ò³S¯RmRmS	U;K^RTWXKlU�S�~nR
kSVRmOmKNWdRTSV��SVU�RïYXW¯kSVS�\lM�×�RmOT\lU0~mWZRmKNWXOnS�~ï]0S���\lOn�Ôy;S ½
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õ SUT 	q� ��¾VS�OnK���KN��S�U�R�JLKNWZU�R��}��KlOmOmSV~mJ�KNU;]i\lM �$#o� �6��S�U�RmOmSÅ]0S�J0OmS�~n~mWZKNUÎ�&];S�~�æ6KNOm�VS�~�];S
��KlU�RT\l�VR�� È KN~�
ï\l��Wëó}�"�,�,� � �)M��^KNQ;OT\4RTK�éFW¯k�¦SVR�\lY ½ ó��"���N�6� ½ïõ �wkS���M;WZYXWZQ;OmS�]0ÉFU@\^��WZ�FM0S�SV~nR
[�\lOm\lU�RTW�]±°SV~³YXKlOm~ò�FM0S}YXSVT 	Ö� ];SV��SVM;OmS(°\	Y?�ôWZU�R�kS�OnWXSVM;O)];M%J�KNYZÉF[NKNU0Su]0S}~mM0~nRTSVU�RÔ\^RmWXKNU ½ Ò³SVRnRTS
J;OnKNJ;OmW¯kSVR�kS�U±�ìS�~nR�é^\lYZWX];S���M;S�]@\lU0~�YXS
��\l~%K�°M RmKNM;~�YZS�~ÅJ�KNWZU�Rm~%];S��VKNU�RÔ\l�¯R
~mKNU�R�~nM;O�M;U
��zS���S�J;YX\lU±ó,��S%��M;WòOFkSV];M;WdR_æ6KNOêRTS���S�U�R_~mS�~�\^J;J;YXWZ�1\^RmWXKNU0~ ½Î® SÅJ0YXM;~Vó>�VS%��OnWZR1°SVOmS�U;SÅJ;OnS�U;]
J@\l~³S�U%�VKN��J�RTS}YX\	�VKN��J�KN~m\lU�RTS}RT\lU;[NSVU�RmWXSVYXYXSc];SV~³æ6KNOn��S�~³];S���KlU�RT\l�VR ½ Ò}�ìS�~êRPUDkS1\^U;��KlWXU;~D��S
��OnWZR1°S�OmS���M;W�SV~nRuYXS�J;YZM;~PY¹\lOn[NS���S�U�RcM0RmWXYZWX~FkS}]@\lU;~cY¹\�YZWZRnR�kS�Om\^RTM0OmS¢�)�uWXOm\lWüS¯R}\^Y ½ ó±�"�,�,�,� ½ quKNM;~
YXS	éNS�OnOmKNU0~�óÎYë�ìM0RTWZYXWZ~T\^RmWXKNU�];S(��KlU�RmOT\lWZU�RTS�~�~nM;O&YXSV~�æ6KNOm�VS�~�];S(��KlU�RT\l�VR�J�S�On��S¯R�];S(æ6KNOm�_M;YXSVO
J;YZM;~PS����1\^��S���S�U�R}YXS&J;OnKNQ;Yë°SV��S}];S�Yë�rkS���M;WXYZWXQ;OnS�]0ÉFU@\l��WX��M;S¢� Ä WXSVQLSVO�ó��l�N�l�6� ½
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õ \ ��KFKNOm]0WXU@\^RmWXKNU ];S�~���KNM0élS���S�U�RT~=];M OmKlQLKlR�];KNWZR
JLSVOm��SVRnRTOmSð]ü�ñ\l~n~mM;OnS�O=YXSiQLKNU ]DkS¯{
OmKlM;YXSV��SVU�R
]0S�~�]³kS�J;YX\l��SV��SVU�RT~
];M�OmKNQ�KlR
S�U�J;OnS�U@\lU�R�S�U���KN��J0RmS�YXS�~
��\lOT\l�¯R�kSVOmWX~êRTWZ�FM0S�~
J;OFkS�~mSVU�R�kS�SV~�J;OFkS���kSV];S�����S�U�R ½Îõ S�J;OmKlQ;Yë°SV��S(];M¦��KlU�RmO4zKNYZS�S�~nR�];S�~nJ³kS��VWZ÷@SVO	YZS�~&��KlM;J;YXSV~�];S�~
\l�¯RTWXKlU;U;S�M0Om~c];S�~u\lOêRTWZ��M;YX\^RTWZKNU;~XW RmS�YZ~P�FM0S	YZS&~nÉF~nR1°S���S�~nS	]DkS�J;YX\l��S�~T\^U;~c�ÔyFM�RTS ½

� � cOyEhCs
�Cgis�fRlb�Z��lQ�"lIm�d
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ÇcÆ
ÕcÆ0Å 3 ¿íÀP°�Ä�ÀV·UÃ�´¶º�¾)ÀVëP´ ÃR°�¬�Y$´2²KÃR¿Z·I°�´ã¸P°ré´[Z�²e¬�¼I²2ÀV¼Oé´2´
õ �ñ\lJ0J;OmKF�Ôy;S)Y¹\ïJ;YZM;~���KlM;OT\l����S�U�R�OmS¯RTSVUFM0SD]@\^U;~�Y¹\ïYZWZRmR�kS�Om\^RTM;OnS¤J�KNM;O�YXS.��KNU�RTOBzKNYXS�]0S�~ÎOmKNQ�KlRm~
�Å\^Om�Ôy;SVM;Om~ïSV~nRPYX\	J�KNM;On~mM;WdRTS}]0S}RTOm\BènS��¯RTKNWZOmS�~³];S}OFkSVæ1kS�OnS�U;�VS&J;OFkS|{w��\lYX�VM;Y¯kSVS�~³��M;WL]DkS��VOmWdéNS�U�RcYZS
��KN��J�KNOnRmS���S�U�RÎ]DkS�~nWXOFkS�JLKNM0O�YXS�OmKlQLKlRí�(�tM;On��M;¾VYXM&SVR>\lY ½ ó1�l�N�0�"� ½�õ \P�Å\^U;Wë°SVOmS¤YX\ïJ;YXM;~�~nWX��J;YXS
];SïJ;OnK���kS�];SVO¤S�~êR�];SD~mJDkSV��WZ÷;S�O¤YZS�~.J0OmKl÷@YZ~>RmS���JLKNOnS�YZ~>];SV~¤J�KN~mWdRTWXKlU;~.\^OnRTWZ��M;YX\lWXOnS�~ ½^õ SV~>RTOm\BènS��|{
RTKNWZOmSV~PJLSVM0éNSVU�R�zSVRmOmS�]DkSV÷;U;WXSV~uJ;\lOu\lU@\lYZKN[NWXS}\1éNS���YXS&~êÉF~nR1°SV��S	\lU�RTy0OmKNJ�KN��KNOmJ;y0S¢�)�tSV�Å\^��W
SVR Ó \lOmU0~\
DKNOnRmy±ó¤�"� ß�ß �K�)M��lKlQ;OT\^RmK�é�W¯k��SVR�\lY ½ ó>�"�,�N�6�uKNM¦\�élS���];S�~�~êÉ�~êR1°SV��SV~	�ÞkS���\lU;WX��M;SV~
J;YXM0~P~mWX��J;YZS�~DRmS�YZ~P�FM0S&YXS�~PQ0WXJ±°SV];S�~PJ@\^~m~mWdæ6~z� ¼ � È SVS�OVó±�"�,�N�¶� � y�M;WXYZKlRPSVRu\^Y ½ óL�"��� ß � ½ pwY±S�~êR
kS�[�\lYZS���S�U�RòJLKl~m~mWZQ;YXSu]±�ìM0RTWZYXWZ~mS�O)];SV~ïKN~n��WXYZY¹\^RmS�M;On~J�8�ò\lU ® SVO³Ã,KNYë�ì~³J;\lODS|×�S���J;YXS'���?ù�\^RmKNyÅS¯R
¼ KNOnWëó)�"�,� Ë � ½,õ S�~_��KNM0élS���S�U�RT~	];SÅOFkSVæ1kSVOmS�U0��S�J�S�M0élS�U�RikS�[N\lYXSV��SVU�R�zSVRmOmS�]³kS��VOmWZRm~_]@\^U;~_YZS
];KN��\lWXU0Scæ6OFkS���M;SVU�RmWXSVY±� þ U�M;�Å\�SVRï\lY ½ ó��"�,� Ü � ½�õ S�~³RmOT\BènSV�VRTKlWXOmSV~D]0S}OFkS¯æ�kS�OnS�U;�VS�JLSVM0éNSVU�R�zSVRTOnS
YXW¯kS�S�~u\lMF×���KNM;J0YXS�~t\lOêRTWX�VM;Y¹\^WXOmSV~r�ëÿ�\lU;K�SVR Ó M0OmM;~ny;K;óÎ�"�,�N�Ð�T�tM0Om��M;¾VYXM±ó��'�,�,ÊN\Ð� È Kl~\
³\l��W
SVR�\lY ½ ó>�"�,�N� �üÃ�OT\^RnR�SVR�Ã�OT\^RnR1ó>�"�,�,�6� ½±õ S(OmSV��KNM0Om~%°\%];S�~&RmS��Ôy;U;WZ��M;S�~�]±�ìKNJ0RmWX��WX~T\4RTWXKlU
S�~êR
kS�[�\lYZS���S�U�Rò��KNM0OT\lU�R�o�YZS�~ò��OmWdR1°SVOmS�~D��WZU;WX��WX~FkS�~¤~nKNU�Rï[>kSVUDkS�Om\lYXSV��SVU�R³];SuRwÉFJLS�kSVU;S�On[>kSVRmWX��M;StKNM
��M@\l];Om\^RTWZ�FM0S(S�U¦��KNM;J0YXS�~�\^�VRTWZKNU;U;SVM;Om~¢�?Òï\lQ�K�];S¯éFWXYXYX\�S¯R�\lY ½ ó.�"���N� �ÎÒ³y;S¯él\^YXYXSVOmS�\lM�SVR�\lY ½ ó
�"�,� ß �4suKN~êRÔ\l��W�SVR¤\lY ½ ó��"�,�,�q�4suKNM0~m~mSVYëóF�"�,�,���lÒ³y;S�~n~FkSPSVR.²³SV~m~mKlU;U;SVR�ó��l�N����� ½Bõ \t]DkSV÷@U;WdRTWZKNU
];S�æ6KlU;�VRmWXKNU;~�KNQFènSV�VRmWZæ6~%\^~m~mKF��W¯kS�SV~%\lM�×ýJ@\^OT\l��°SVRmOmS�~�];SV~%J@\l~�];S
YX\¦��\lOm�Ôy0S��fé�WdRTSV~m~mS
];S
]DkS�J0Y¹\l�VS���S�U�R1ó^YXKNU;[lM;S�M;O,];SV~�J@\l~ ½d½d½ �ÎJLSVOm��SVR	kSV[�\lYZS���S�U�R¤];SD]DkSV÷;U;WXO>];S�~¤��KNM0élS���S�U�RT~ � È OnWd{
~my;WZU�S¯R Ó KlOm��\lYë�ì~C��ÉNóL�"�,�N�,� ½
® \lU;~�YZS¤��KNU�RmS¯×FRTS)];S)Y¹\DJLKNM0Om~mM0WZRTS�]0S¤RTOT\�ènS��VRmKNWXOnS�~Vó1];WZûckS�OnS�U�RTSV~ÎYXKNWZ~ü];S��VKN����\lU;]0S¤JLSVM0éNSVU�R
zSVRTOnS
M0RTWZYXWX~FkS�SV~ð�)�tM0Om��M;¾VYXMISVR�\lY ½ óò�l�l�0���Åo���KlU�RmO4zKNYZS�M;On~�YXWXUDkS1\lWZOmS�~(Q;\l~FkSV~�~nM;O�]0S�~���KNOnOmS��|{
RTSVM;Om~ ��]_^ ���üy;S�U;[�S¯Rr�tSV�Å\^��W?ó,�'�,� Ë �üÃ.\lO0��S¯R�ù�WZ��óÎ�"���,�Ú� Ó M;OnM;~my0K�SVR�ÿ0\^U;K;ó.�'�,�N�6�§�
��KN����\lU;];SV~ò]�É�U;\l��WZ��M;S�~J�:�:¢�¥,��£X�;���Û�6¢��\�\£^�C� �(�tM;On��M;¾VYXM±ó;�'�,�,ÊlQ²��Ã.\^OC�(SVRDù&WX��ó0�'�,�,�6�§�
��KN����\lU;];SV~t];S�RwÉFJLS	��KF];S�[NYXWZ~m~T\^U�R}�¬���E�Ó�R��©X«Ð¥Ï¢\�X� �:¢�©^�Ó��¢��4�z� ¼ \lU@\^�Å\lU0W,S¯R&\lY ½ ó��'�,� ß �§�
��KN����\lU;];SV~�WX��J;M;YX~nWXKNU0U;S�YZYXS�~v�6��¥,��£l�r���T�:¢�©^�Ó��¢��4�±�ëÒ³y;S¯é^\lYXYZS�OmS�\lM&SVR,\^Y ½ ól�"�,� ß �§���VKN���Å\lU0];S�~
°\�~nRTOnM;�VRmM;OmSV~&él\^OmW¹\^Q;YXSV~��N���R�?�Ó�%Í\���q�����?£^����£X���Ð�:¢�©^����¢��4���?ÿ�YXKlRmWXU;S	SVR õ Wëó>�"�,�0�"�§�ü�VKN����\lU;]0S
KNJ0RmWX��\lYXS}�ëÒ³y@\^U;U;KNU�S¯Rc\lY ½ ó��"�,�N�6�����VKN����\lU;]0S�\l]@\^J0RÔ\^RmWZélS��F�D\lU0[;óü�"��� Ë �;Ã�Om\^RmR�óL�"���,�6� ½
õ S�~��ÞkSVRTy0K�];SV~¤~mM0~ê{w��S�U�RmWXKNU;UDkS�S�~�~nSPQ@\l~nS�U�Rò~mM;O¤]0S�~���Kl��J�KNOnRmS���S�U�RT~.J;OFkSV]³kSVRmS�Om��WXUDkS�~�SVR¤U;S
JLSVOm��SVRnRTS�U�R}];KNU;��J;\l~}];S	��KF];Wd÷@S�Ou\lWZ~FkS���S�U�RtYXSV~tRTOm\BènS��¯RTKNWZOmSV~}J�KNM;Ot\l]@\lJ0RmS�OtYXS�~t��KlM0éNS|{
��SVU�RT~�°\�Yë�ìS�U�éFWXOnKNU;U;SV��SVU�R���KlQ;~nRT\l��YZS�~�ó�~nKNYX~uWXU;�VYXWZU³kS�~ ½Z½d½ �ïKNM
\lM�×�J�S�OêRTM;OnQ@\^RTWZKNU;~}��J�KNM;~n~FkS�S^ó
y;S�M0OnR1ó@�VKNYXYZWX~nWXKNUÎ� ½

ÇcÆ
ÕcÆ;Ç å ºV¬�¸JÃR¬HÃ�·I¿íë ´Ôë ¼^·NgíëP´¶ºV´ì¼^¬¯­®¬±°�²O³P´
õ S³OmKlQLKlR>];KNWdR³zS¯RTOnS³�1\^J@\lQ;YZSD];SD~��ô\l]@\lJ�RTS�Oc°\}];SV~.S�U�éFWXOnKNU;U;SV��SVU�RT~¤U;KlU���KNU0UFM0~�\tJ;OnWXKNOnW ½ Ö�U
SVûLSVR�ó;YXS�~nKNY±SV~nRcOT\^OmS���S�U�RPJ;\lOnæ�\lWdRTSV��SVU�R³J;Y¹\4RPSVRPYZWX~n~mSló���S&��M;W±~nWX[NU0WZ÷@S���M;S&YX\�JLKl~mWZRmWXKNU�];M
��SVU�RmOmS�]0S_J;OnS�~m~nWXKNU
SVRtYXS�~cæ6KNOn��S�~t];S_�VKNU�RÔ\l�¯R�U;S	JLSVM0éNSVU�R&J@\l~_zSVRTOnS	RmKlRÔ\lYZS���S�U�RuJ;OFkSV];WZRmS�~ ½

ced'f�gihRjd'k%lVmElJk�nok�d�p^d'qrd"gis�d'ftn"hCgis uvp@s8lQk�k%lPwAmElJkUx y�d'qPqzlVn'{�|}h#dE~Id�g�� � �
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Ò³S�OêRÔ\lWZU;~��Ôy;SVOm�Ôy;SVM;Om~DKNU�R)��WZ~.S�U�J;YX\l��Sï]0S�~�RTSV�Ôy;U;WX��M;SV~DJ�S�On��S¯RmRT\lU�R�]±�ô\l]@\lJ0RmS�O�YX\��Å\lOn�Ôy;S
S�UiYXWX[lU;S�S�Uð��Kl��J�S�U;~m\lU�R�YZS�~_��KNM0élS���S�U�RT~	];M`T 	Ö� �6J@\lO�YXS���KNM�éNS���S�U�R_];MåRTOnKNU;��J@\lO
S¯×�SV��J;YZS"� �?Ã>\lOC��SVRPÒ³y�M;U;[;óL�"�,�,� � � \��4\lU0WX~my0WLS¯R õ WX��ó@�"�,�l�6� ½�õ S�~òRTSV�Ôy;U;WX��M;SV~P];S}YZKN[NWZ�FM0S
Ô@KNM0SPKNU�R(kSVR�kS³M0RTWZYXWX~FkS�SV~.J�KNM;O�OFkSV[NM;YZS�O.YZS�~¤æ6KNOn��SV~�];SïOFkS�\l�VRmWXKNU(]0M�~nKNY0];\lU;~�YXS³�1\l~�];SïRmS�OnOT\lWZU;~
WXOnOFkSV[NM;YXWZS�On~}�?ÿ�y;WZy
SVR�\lY ½ óÎ�"�,�0�"� ½ Ã>KNM0O
kSVéFWZRmS�OuYXSV~}KNQ;~êRÔ\l�VYXSV~���SV~m��\lYXWZS�Om~VóL�_M;Om~ ½Z½d½ �|óLYZS	OnKNQ�KlR
];KNWdR�J�KNM0éNKlWXO±��K�]0WZ÷@SVOü~T\ïRmOT\BènSV�VRTKlWXOmS�J�KNM;O�~V�ñ\^OmO�zS¯RTSVO�ó1�VKNU�RTKNM;OnU;S�OÎKNM�SVU4èm\l��Q�S�O ½�õ �ôM;U0S�];S�~
RTSV�Ôy;U;WZ�FM0S�~¤M0RmWXYZWX~FkSVS�~,JLKlM;O.\^]@\lJ0RmS�O,Y¹\c�Å\lOn�Ôy;S³SVU_RTSV��J0~>OFkS�S�YFS�~êR¤Q@\^~FkS�S³~mM;O>];S�~>S�U;~nS���Q;YZS�~
];S�RTOm\BènS��¯RTKNWZOmSV~�J;OFkSV]³kSV÷@U0WXS�~,J@\lOn��WlYXS�~n��M;S�YZYXS�~�YZS���KNU�RmO4zKNYZS�M;O��Ôy;KlWX~mWdRÎY¹\ï��S�WZYXYXSVM;OmS>�1\lU0];WX]@\4RTS
� Ä \l[NU0S�OuSVR&\^Y ½ ó��"�,�,�6� ½�õ �ñ\l];\lJ0RÔ\4RTWXKlU�];M
��KNM�éNS���S�U�R}\lM�×���KlU�RmOT\lWZU�RTS�~tYXW¯kS�S�~u\lMF×
�Ôy;\lU�{
[NSV��SVU�Rm~ï];S&Y?�ôSVU�éFWZOmKNU;U0S���S�U�RPKNM�°\�Y?�ôKF���VM;OmOnS�U;�VS�]±�rkSVé�kS�U0S���S�U�RT~c~mS�æ�\^WZRDS�U
YXWZ[NU;SuS�U��Ôy;KNW {
~mWZ~m~m\lU�R&SVR}S�U���Kl��Q;WXU;\lU�R�];SV~���KlM0éNSV��SVU�Rm~��Ôy;KNWZ~mWZ~}J@\lOn��W,YXS	OFkSVJLSVOnRTKlWXOmS�];S_RmOT\BènSV�VRmKNWXOnS�~
� Ä WZS�Q�S�OVóü�^�N�N�Ð� ® S�U��
SVR�ÿ��Ôy;��WX]�R1ó��l�N����\Ð� ® SVU��
SVR�ÿ��Ôy;��WX]0R�ó��l�N�0��QÎ� ½�® SV~t�ÞkSVRmy;K�]0S�~
KNU�RikS¯R�kS%J;OnKNJ�KN~FkSVS�~�J�KNM;O	[.kS�UDkSVOmSVO�];S�~�RmOT\BènSV�VRmKNWXOnS�~	RmOT\lU0~mWZRmKNWXOnS�~	S�UåRTSV��J0~_OFkSVS�YP� Ó OT\lU0��S
SVRï\lY ½ ó��"�,�,���0scKN~mStSVRc\^Y ½ ó��'�,�N�6� ½�® SV~ïOmSV�Ôy;S�On�Ôy;S�~cJ�KNOnRmS�U�R�kSV[�\lYZS���S�U�Rï~nM;O³YZS�~DRmS��Ôy;U0WX��M;S�~
]±�ô\lJ;J;OnS�U�RTWZ~m~m\l[NS%J@\^O_OFkSV~mS�\lM�×i];S%U;SVM;OmKNU0S�~�J�S�On��S¯RmRÔ\^U�R_];SÅ��KF];WZ÷@SVO	YZS�~�]DkS�J0Y¹\l�VS���S�U�RT~
S�U�YXWZ[NU;S���ù&M;U�S¯R ¼ WXYZYXS�OVóL�'�,�N�6� ½

�Ð��� 1�a��%�¤©cb�&­.�

õ S�~�OFkS�~nM;YZRT\^RT~�RTyDkSVKNOmWZ��M;S�~���KNU;�VS�OnU@\lU�R%YZS�~ÅOnKNQ�KlRT~�Q;WXJ±°S�];SV~�æ6KNU�R�[.kS�UDkSVOT\lYZS���S�U�R�];S�~%y�É�{
J�KlRTy±°SV~mSV~(];W
����WZYXSV��SVU�R	��Kl��J@\4RTWXQ0YXS�~�\1éNSV��YXSV~_��KlU;];WZRmWXKNU0~_S¯×�JDkSVOmWZ��SVU�RT\lYXSV~ ½ Ö�UðJ@\lOnRmWX�VM�{
YXWZS�OVó�YXS�~(kSVRmM;];SV~³RTOm\lWZRmS�U�RòS�~m~nS�U�RTWZS�YZYXS���S�U�R³];StYX\���\lOn�Ôy;S}~êRÔ\^RmWXKNU;U;\lWXOnSP~mM;OD~mKNY�J;Y¹\4R ½ ��OD�VS�~
��\l�Ôy;WXU0S�~³Uü�ñ\lM0OmKNU�Rï]ü�ôM0RmWXYZWZR�kSP��M;S}~mW�S�YXYZS�~ò~mKNU�RP��\lJ@\lQ0YXS�~ò];S�]DkS���\lOmOnS�O�ó�];St~��ô\lOmO�zSVRmS�O	°\�];S�~
WXU0~nRÔ\^U�Rm~P\lOnQ;WZRmOT\lWZOmS�~Vó�S¯RP];S�~nS�RTSVU;WXODS�UíkS���M;WZYXWXQ0OmSuJLSVU;]@\lU�Rc��M±�ìS�YXYZS�~ïS¯ûüSV�VRmM;S�U�RuM;U;S}R4z\l�Ôy;S
];KNU0U³kS�S ½�õ SV~D]DkSVJ;Y¹\^��S���S�U�Rm~D];SV~D~êÉF~nR1°SV��SV~³];KlWZéNSVU�R}zS¯RTOmScOnKNQ;M;~êRTS�~DSVRò~��ô\l]@\^J0RTSVO�°\�M;U�S�U�éFWd{
OmKlU;U;S���S�U�RtWXU;�VKNU;U�M�SVRtY¹\(JLKlM;Om~nM;WZRmS�]ü�ôM;U0S	RTOm\BènS��¯RTKNWZOmS�];S�OFkS¯æ�kS�OmSVU;��S	M;U;WZ�FM0S�Uü�ôSV~nR�]0KNU;�
J@\l~òéFW¹\lQ;YZS ½ ²³WZS�U%��M;StYë�ìM0RTWZYXWX~m\^RTWZKNU(]±�ìM;U�S�U0~mS��_Q;YXSt];StRmOT\BènSV�VRTKlWXOmSV~³J@\^OT\l�ÞkSVRmOFkS�SV~³~nKNWZR³M;U;S
éNKlWXS�]±�ôS|×�J;YXKNOm\^RTWZKNU�WXU�R�kSVOmS�~n~T\lU�RmSlóüWZYÎU;KNM;~t~mS��_Q;YXS���SVJLSVU;]@\lU�R&WZOmOFkS�\lYXWZ~nRmS&]±�ôWZ�Å\^[NWXU;SVOPJLKlM�{
éNKlWXOP[>kSVU³kS�OnS�OcRTKNM;~cYZS�~c�1\l~u];S&÷@[NM0OmS�~u��M;W�J�KNM;OmOnKNU�Ru~mS�J;OFkSV~mS�U�RmS�O ½Lõ S���OmWdR1°SVOmS�];S�~nRT\lQ;WXYZWZR�kS
T 	Ö� SV~nRDY¹\lOn[NS���S�U�RDSVRDJ@\lOnæ6KlWX~ò\lQ;M;~nWZélS���S�U�RïM0RmWXYZWX~FkSz� È Kl~\
³\l��W?ó@�"�,�,��� Ä WXS�Q�S�OVó��l�N�N�6� ½ pwY
S�~êRïéFOT\lWL��M;S�YXSt�1\l]0OmS}Rmy³kS�KNOnWX��M;S�]0S�Yë�rkS���M;WZYXWXQ0OmSc]0ÉFU@\l��WX��M;S���\lU;��M;StS�U;�VKNOmS&�VOmM;SVYXYZS���S�U�R
];S�OFkSV~mM;YdRÔ\^Rm~c��KNU;~êRTOnM;�VRmWZæ6~ ½

� � cOyEhCs
�Cgis�fRlb�Z��lQ�"lIm�d
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õ S�~�];S�M�×¦�Ôy;\lJ;WZRmOmSV~�J0OFkS���kS�];SVU�RT~_U0KNM;~�KNU�R�JLSVOm��WX~&];S�U;KNM0~�æ�\^��WZYXW¹\^OmWX~nS�Ot\1éNS���Y¹\�U;K^RTWXKlU
];S��Å\^Om�Ôy;S�Q;WZJ�°S�];S ½ Ò³KN����S(WZY¤YXS(~nS�OT\
OFkSVJDkSVR�kS�RmKNM0R	\lM=YXKlU;[
];S���S��ÞkSV��KlWXOmS^óü�VS�RmOT\1é^\lWXY
];S�RTy±°S�~mS=~V�ôSV~nR
æ6KNOnRmS���S�U�R�WZU;~mJ;WZOFkS�]0S�~�~mKlYXM0RmWXKNU;~Å��WZ~mS�~ÅS�UúJ;Y¹\^��S�J@\^O�Y¹\iU@\4RTM;OnS�JLKNM0O
OFkSV~mKNM;]0OmS�YXS�J;OnKNQ;Yë°SV��S�];S�YX\���\lOm�Ôy;S�Q;WXJ±°S�];S ½ qtKlM;~%J;OFkS�~mSVU�RTKNU;~�];\lU;~%�VS��Ôy@\lJ;WdRTOnS�YXSV~
RTy±°SV��SV~�~mM0O}YXSV~m��M;SVYX~}U0KNM;~�J�S�U;~nKNU;~���M;S_];S�~�WZU�RTS�Om\l�VRmWXKNU0~tSVU�RmOmS�~n��WZS�U;�VS�~�Q;WZKNYXKl[NWX��M;SV~uS¯R
~m�VWXS�U0��S�~%RmS��Ôy;U0WX��M;S�~
~nKNU�R�JLKl~m~mWZQ;YXSV~%SVR%~mKNM;y;\lWZRT\lQ;YXSV~ �6v}¾�S¯éNSV];K;óc�l�l�0��� ½ qtKlM;~ÅéNSVOmOnKNU;~
]@\lU;~òM;U�J;OmSV��WZS�O�RTSV��J;~ò��Kl����S�U�RòYXSV~ò�VKNU;U@\^WX~m~m\lU;�VS�~³]0StYX\�Q;WZKN�ÞkS��1\^U;WX��M;SPS¯R³];SV~³U;SVM;OmK4{
~m�VWXS�U0��S�~&J�S�M�éNS�U�R�\1é^\lU�RÔ\^[NS�M;~nS���S�U�R&WZU;~mJ;WZOmSVOtS¯R&\lWZ];S�OuYXS�]DkSVélS�YZKNJ;J�S���S�U�R&SVR}YXS���KNU�RmO4zKNYZS
];S&~nÉF~êR1°S���S�~P��\lOn�Ôy;S�M;On~POmKNQ�KlRmWX~FkSV~ ½ Ã�M;WX~ïU0KNM;~P��KNU�RTOmSVOmKNU0~ï��M;S�YXStRTOT\^U;~næ6SVOnRP];S}��KNU;U;\lWX~r{
~T\lU0��S�~³SVRD]±�ôS|×�J³kS�OnWXS�U0��S�~³JLSVM0R�kSV[�\lYXSV��SVU�RD~nSuæ�\^WXOmSc];SuY¹\�OmKlQLKlRmWX��M;SPéNSVOm~ïYX\&Q;WXKN�ðkS���\lU;WZ�FM0S
]@\lU;~cYZS&�1\l];OnS�];S	YX\��Å\^Om�Ôy;S�\lOêRTWZ÷;��WXSVYXYZSty�M;��\lWXU0S ½
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õ S�~(��KlU;U@\lWZ~m~T\^U;��SV~�WZ~m~nM;S�~�];S�Y?�ôKNQ0~mS�Oêé^\^RTWZKNUå];S�YX\
U@\^RmM;OmS�~nKNU�R�M;U;S�~mKlM;Om�VS�]ü�ôWZU0æ6KNOm��\4{
RTWZKNU;~&];S(J;OnS���Wë°SVOmS�WZ��J�KNOnRT\lU;�VS�YXKNOn~m��M±�ìWXY>~��ô\l[NWZR�];S�éNKNM0YXKNWZO���OFkS�S�O&S¯R�\lU;WZ��SVO�M;U=Q;WXJ±°S�];S ½
õ �ôy;Kl����S&U±�ìS�~nRê{wWZY±J@\l~P÷@U@\^YXS���S�U�RcYZS&OmKNQ�KlRcQ;WZJ�°S�];S�WZ]³kS1\lY±� ® M0ÉF~mSVU;~uSVRt\lY ½ ó@�^�N���,�po
ÕZÆ¬ÇTÆ0Å m ¿íëP²e´Ô¸JÃ�·I¿Zë ºV´ì°�¿íµ}¿�ÃRÄõ¬�ëZÃ�³P°�¿Z¸o¿Z­®¿í°Î¸V³P´2Ä
pwY>SV~nR�kSVéFWX];SVU�R���M;S_YZS�~uJ;OmK^RTKlRwÉFJ�S�~�];S	�Å\^�Ôy;WXU;SV~�°\�];S�MF×
J;\^RmRmS�~}��M;W,~mKlU�R}��KNU0~nRTOnM;WZRm~�\lMF{
ènKNM;On]±�ôy�M;W,RTSVU;];S�U�R�];S_J;YXM;~}S�U�J;YZM;~�°\Å�VKNJ;WZS�O}Y?�ôy�M;��\lWZU ½ �&U
];WX~êRTWXU0[NM;S	RmKNM0R}]±�ñ\^QLKNOn]�YXSV~
OmKNQ�KlRm~�y�M;�Å\^U;K"� �X]0S�~uèm\lJ�KNU@\^WX~�];KlU�R�Y¹\�OmSV~m~nS���Q;YX\lU;�VS
\�élS��
Yë�ìy;KN����SÅ\�SV~m~mSVU�RTWXSVYXYZS���S�U�R
];S�~cKNQ�ènS��VRmWZæ6~P];S�~nK��VW¹\lQ;WZYXWZ~T\^RmWXKNU�SVRc];S�~FkS�];M;�¯RTWZKNU ��v&ÿFp ¼ ��ó��l�N�N�¶��ÿ ® sP{#Êrq�ó;�l�N�N�6� ½ ��U
RTOnKNM0éNStS�U;~nM;WZRmStYZS�~)OmKlQLKlRm~³\^U�Rmy;OmKlJLKN��KNOnJ;y;S�~)];KlU�RDYXSV~³\^~mJ;WZOT\^RmWXKNU;~�~nKNU�Rï]±�ô\lWZ];S�O�°\���WZS�M�×
��KN��J;OnS�U;];OnS�Y¹\%��\lOm�Ôy;S(y�M;��\lWZU;S ½üõ S���\lOT\l�¯R1°SVOmS�\lU�RTy0OmKNJ�KN��KNOmJ;y0S(JLKNOêRTS([>kSVUDkS�Om\lYXSV��SVU�R
~mM;O_YXS�~m��M;S�YZSVRnRTS%];MiOmKNQ�KlR ��];WZ~mJ�KN~mWdRTWXKlU�];SV~���\l~m~nS�~�ó,];WZ��SVU;~mWZKNU;~ ½d½d½ ��SVR�~nM;O_YZS�~_\l�VRmWXKNU�{
U;S�M0Om~o��S|×�o;��M0~m��YZS�~P\^OnRTWd÷@��WZS�YZ~³J;U;SVM;��\^RTWZ�FM0S�~@�V� È M0WXy@\lOn]%SVR È KNOn��Sló@�l�N�0��� ½ q
kS1\lU0��KNWZU;~�ó

ced'f�gihRjd'k%lVmElJk�nok�d�p^d'qrd"gis�d'ftn"hCgis uvp@s8lQk�k%lPwAmElJkUx y�d'qPqzlVn'{�|}h#dE~Id�g�� �,�
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YXSV~&�Å\^�Ôy;WXU;SV~�S¯×�WX~êRÔ\lU�RTSV~	~nKNU�R�YXKNWZU�]±�rkS�[�\lYZS�O&YZS�~���M;S�YZ�FM0S�~�RTOmKlWX~��VS�U�RT~�];S�[lOFkS�~�];S�YXWZQLSVOnR�kS
];M
��KlOmJ;~cy�M;��\lWXU%S¯Rc~mKNU�~nÉF~êR1°S���S���M;~n��M;YX\lWXOnS}J�S�Onæ6SV�VRmWXKNU;UDkS ½ts M;KNWL�FMü�ôWZY±S�U
~mKlWZR1ó�WXYLU±�ôSV~nR
J@\l~)UDkSV��SV~m~T\^WXOmSu]±�ô\^RmRmS�WZU;];OmScM;U�U;WdéNS1\^M�];Su��Kl��J;YZS¯×�WZR�kS³RTO�°S�~�kS�YZSVé)kScJLKNM0O(kS¯RTM;]0WXS�O)YX\��Å\lOn�Ôy;S
y�M;��\lWXU;S^óNYXSV~���KlM0éNSV��SVU�Rm~)];ScQ@\l~mSc];ScYX\�YXKF��KN��KlRTWZKNU_J�KNM0é^\lU�RczS¯RTOmScOFkS1\lYZWX~FkSV~)\1éNS��u��M;WXU0¾�S
];SV[NOFkSV~_];S�YXWXQ�S�OêR�kS �ëÿ�\lOm]@\^WXU¦SVR(\^Y ½ ó��"�,� ß � ½ Ã.\lO	\lWXYZYXSVM;Om~Vó�Y¹\
��KF]DkS�YZWX~m\^RTWZKNU�SVR	Y¹\�~mWX�_M;Y¹\4{
RTWZKNU�~mKNU�R�kS�[�\lYZS���S�U�RuQLS�\lM;�VKNM;J
J0YXM;~u\l�V��S�~n~mWZQ;YXSV~}]@\lU0~tYZS���\l~u]±�ôM0U
J;OnKlRTKlRwÉFJ�S	�VKNU;~êRTOmM0WZR
J@\lO�Yë�ìy;KN����S(SVR�]0KNU�R_KNUi��KNU;U;\Bz �ZR�J@\lOêæ�\lWZRmS���S�U�R�YXS��ÞkSV�1\lU0WX~m��S ½Î® S�J;YZM;~�ó,YXSV~	�VKN��J�KNOr{
RTSV��SVU�RT~���M0~m��M0Y¹\lWZOmS�~	JLSVM0éNSVU�R�zSVRTOnS%~mWZ��M;Y¯kS�~_S¯R�U;SÅU³kS��VS�~m~nWZRmS�U�R�J@\l~�UDkS���SV~m~m\lWXOnS���S�U�R�];S
OFkS�\lYXWdR�kS(�ÞkS���\lU;WX��M;S ½,õ �ìWXU�R�kS�O�zS¯R�];S�RmS�YZ~	OnKNQLK^RT~�S�~êR_��M±�ìWXYZ~�J�S�M�éNS�U�R(~nS�Oêé�WZO�];S�J0Y¹\^RmS¯{îæ6KlOm��S
S¯×�JDkSVOmWZ��SVU�RT\lYXSÅ°\(];SV~PRTS�~êRT~cSVRc��S�~nM;OmSV~c�FM0W�U³kS��VS�~m~nWZRmS�OT\^WXS�U�RuM;U;S��Ôy;WZOmM;On[NWXS}WXU�é^\l~mWdéNS&J�KNM;O
J�KN~mWdRTWXKlU;U;S�O�YZS�~_��\lJ0RmS�M;On~�~mM;O	M;UåWZU;];WZéFWZ];M ½,õ SÅ~T\1élKNWXOr{îæ�\lWZOmS(RTyDkSVKNOmWZ��M;SÅ];S�Y¹\�OmKNQ�KlRTWZ��M;S
J�S�M0R�\lWZU;~mWPJ�S�On��S¯RmRTOnS�];S
æ6KNOm��\lYXWZ~mSVO_SVR�é^\lYZWX];SVO(];S�~�y�É�J�KlRmy�°S�~nS�~Å~nM;O�Y¹\�æ�\Lç�VKNUý]0KNU�R�YZS
��SVOnélS1\lM�OFkS1\^YXWX~nS&YXS&�VKNU�RTO4zKlYXS&];SV~t��KNM0élS���S�U�RT~o�)�t\lU;U;S¯RTKNUüó��"�,�,�Ð�R�ò\lU ® S�OTù&KFKNW èVó;�l�N�N�,� ½

ÕcÆ;ÇTÆ;Ç m ¿íëZÃ�°'u¿í¼I´½ºV´¶¼I¬�­®¬±°�²T³P´ì°�¿Zµ}¿±Ã�·^ÄPé´Ô´
õ S�~uJ;OmKlJ;OmW¯kSVR�kSV~c];M
�VKNU�RTO4zKlYXS�];S�Y¹\(YXKF��KN��KlRmWXKNU%y�M;��\lWZU;S&U;KNM;~uKNU�RtJLSVOm��WX~P];S���S¯RmRmOmS�S�U
kSVéFWZ];S�U;�VS�];SV~�J;OmWZU;��WZJLSV~}];S_Q@\l~mS	];KNU�R&YX\�OmKlQLKlRmWX��M;S�U;S_J�S�M�RÅ°\�RTSVOm��S	~V�ñ\4ûüOm\lU;�Ôy;WZO}J�KNM;O
J@\lOêéNSVU;WXO
°\�];SV~��Å\^�Ôy;WXU;SV~	J�S�Oêæ6KNOm��\lU�RTSV~�ó,OmKNQ0M;~nRmS�~�S¯R(\lM0RmKNU;KN��S�~ ½ qtKNM;~	OT\lJ0JLSVYXKNU;~	WX�VW
��SV~tJ0OmWXU0��WXJ�S�~ ½

��<�<?7Î2 9 �(j 9 h�-;2 e A 9
õ \(YXKF��KN��KlRTWZKNUÅy�M;��\lWZU;S&��KN��J�KNOnRmS�];S�~u��\lOm�Ôy;SV~c~nRÔ\4RTWXKlU;U@\lWZOmS�~³];S���KNU0æ6KlOnRcSVRu];SV~PRTOT\^U�{
~mWdRTKNWZOmSV~�\lM�×�\lYZYXM;OnS�~&];WdéNS�On~mSV~ ½,® \lU;~�YXS���\l~�];S�~�OmKNQ�KlRm~�Q0WXJ±°SV];S�~Vó,YZS�~�];SVM�×�\l~mJ�S��¯RT~	~mKNU�R
kS�[N\lYXSV��SVU�R,WZU;];WX~nJLSVU;~T\^Q;YXSV~,J�KNM;O&kSVélKNYXM0S�OÎ]@\lU;~,M;U	S�U�éFWXOmKlU;U;S���S�U�R.WXU;�VKNU;U�M	S¯R.�Ôy;\lU;[NS�\lU�R ½

�zâ e < 9 �(* : /B3?h�-@7 Ú
õ \Å��\lOm�Ôy;S	]±�ìM;U�WXU0];WZéFWX]0M�SV~nR&�¯É��VYXWZ�FM0S_SVR}KNJ0RmWX��\lYXS�J@\lOuOT\^J;JLKlOnR�°\ÅM;U��VOmWZR1°S�OnS	é^\lOmWX\lQ;YZS
S�Uúæ6KNU;�¯RTWZKNUú];M�RwÉFJ�S=]±�ñ\^YXYXM0OmS�OmSV�Ôy;S�On�ÔyDkS�SÓ�6éFWZRmS�~n~mSlócSVU;];M;Om\lU;��S^ócJ;OFkSV��WX~nWXKNU ½Z½d½ � ½cõ \ÞU0K^{
RTWZKNU
]ü�ôKNJ�RTWX��\lYZWZR�kS}U;KNM;~t~mS��_Q;YXS	U³kS��VS�~m~m\lWXOnS_]@\^U;~�YXS��1\^~}];SV~}��\l�Ôy;WXU0S�~�ó�U;S	~mS�Om\lWZRê{w�VS	��M;S
J@\lO�OT\lJ0JLKNOêR¦°\�YXS�M0OÅ\lM�RTKNU;Kl��WZS�S¯R�°\iYZS�M;O�];M;OFkS�S�]0S�éFWXS ½³õ S�~�RTOT\^U;~mWdRTKNWZOmS�~�];S��Å\lOn�Ôy;S
��KlOmOmSV~mJ�KNU;];SVU�R�°\
];S�~���OnWZR1°S�OmSV~�];WX~êRTWXU0�VRT~%°\���WXU;WZ��WZ~mS�O���kSVU;S�On[NWXS^ó±RTS���J;~Vó�];WX~êRÔ\lU;�VS ½d½Z½ � ½,õ \
RTOm\lU;~nJLKN~nWZRmWXKNU	];S�~¤J;\^RTOnKNU;~A��\lYXYZM;OmSV~@��];Sï��\lOm�Ôy0S³Q;WZKN�ÞkSV�1\lU0WX��M;S�~>U;S³U0KNM;~¤~nS���Q;YZS³J@\^~PzSVRmOmS
Y¹\���SVWXYZYXS�M0OmS(æ�\Lç��KlUå]±�ô\lQLKlOm];SVO�YXS�J;OmKlQ;Yë°SV��S ½.þ U;S%~mKlYXM0RmWXKNU�KNJ0RTWZ�Å\^YXS��Ôy;S�¾ÅYë�ìy;KN����S�U;S
Yë�ìS�~êRuJ@\l~uU³kS��VS�~m~m\lWXOnS���S�U�R�J�KNM;OcYX\���\l�Ôy;WZU;S�SVRtOFkS��VWXJ;OnK���M;SV��SVU�R ½ q
kS�\lU;��KNWXU;~Vó;YXS�OnS���KlM;Om~
°\�];S�~D�ÞkS¯RTy;KF];S�~ò]±�ìKNJ0RmWX��WX~T\4RTWXKlU�Q@\l~FkS�S�~³~mM;Oò];S�~ò��OnWZR1°S�OmSV~³��M0YZRTWZJ;YXSV~¤~mSV��Q;YZS	zS¯RTOmSuM;U;ScéNKlWXS
WXU�R�kS�OmSV~m~m\lU�RTS�JLKNM0OuYX\�~nÉFU�RTy±°SV~mS	];S�Y¹\(�Å\^Om�Ôy;S&�Ôy;SV¾	YZS&OmKNQ�KlR ½

� � cOyEhCs
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��U�JLSVM0R&U;K^RTS�Ot��M;SlóL��KNU�RTOm\lWXOnS���S�U�R&\^M�×��Ôy;KNWd×
[>kSVU³kS�Om\lYXSV��SVU�Rtæ�\lWZRm~tSVU�OmKlQLKlRmWX��M;S^óL]@\^U;~
Y¹\åU@\4RTM;OnSlóïYZS
��KlU�RmO4zKNYZS�];S�Y¹\��Å\lOn�Ôy;S�U;S��VKNOmOnS�~mJ�KNU;]úJ@\^~i°\åM;Uú~mM;Wdé�W}];S�RTOm\BènS��¯RTKNWZOmS ½
õ �ôy;Kl����Sc];WX~nJLKN~nSt]0StOFkS�J�S�OnRmKNWXOnS�~)];Su~FkSV�FM0S�U;�VS�~P];SuOFkS¯æ�kS�OmSVU;��S^ó���\lWZ~ò�VS�YZYXS�~r{w�VW@U;St~nKNU�R³J;\l~
];S�~PRmOT\BènSV�VRTKlWXOmSV~P\lOêRTWX�VM;Y¹\^WXOmSV~ ½ Ò³S�OFkS�J�S�OêRTKNWZOmS�SV~nRcM0RmWXYZWX~FkStJLKlM;O�kS�YX\lQ�KNOmSVOï];S�~P~êRTOm\^R�kSV[NWXSV~PS�U
�1\l~c];S�UDkSV��SV~m~mWdR�kS^óLJ@\^OPS¯×�S���J;YXS�YZKNOm~P]±�ìM;U;S�J�S�OêRTM;OnQ@\^RTWZKNU ½

�	*L��/�2Îñ*L< 9 7,2
ÿ�W)Yë�ìKNU¦U;SÅJ�S�M0R	J@\l~	��KN��J@\lOnS�O�YXS��VS�OnélS1\lM °\�M;UiKlOm];WZU@\^RTSVM;O �?²³SVOnRmy;KN¾lóò�"�,� ß �>ÿ�YZKlRTWZU;Sló
�l�N�����¯ó0WZYX~�ènKNM;S�U�RcRTKlM;~P];S�MF×�YXS&OBzKNYXSt];S���KNU�RmO4zKNYZS�M;Oï]0S&Y¹\���\lOm�Ôy;S ½@õ �ôy0KN����S}SV~nRu�1\^J@\lQ;YZS
];S%J;OFkS�];WZOmS%S¯R(]±�ô\lU�RTWZ��WXJ�S�O	S�UðM0RmWXYZWX~T\^U�R	];SV~���KF]±°SVYXS�~�o.�VS�Y¹\�YXM;WòJLSVOm��SVR_]±�rkSVY¹\lQ�KNOnS�O_]0S�~
~nRmOT\^R�kS�[NWZS�~�];S�OFkS1\l�¯RTWZKNUåSVR�]±�ñ\^]@\lJ0RT\^RTWZKNU ½ pwYï�ÞkSV��KlOmWX~nS�S¯R(S�U0OmS�[lWX~nRmOmS�];SV~(~FkSV�FM0S�U;�VS�~�];S
��KlM0éNSV��SVU�Rm~���M;W�YZM;W&JLSVOm��SVRnRTS�U�R�];S=RTOnKNM0éNSVO�Om\lJ;WZ];S���S�U�R�];S�~�~mKlYXM0RmWXKNU;~i°\Þ��SVOnRT\lWXU;SV~
~mWdRTM@\^RmWXKNU0~ ½
õ S�~,OmKNQ�KlRT~Î];KlWZéNSVU�RDzS¯RTOnSD];K^R�kS�~Î];S)RTSVYXYZS�~��1\^J@\l��WdR�kSV~>\4÷@U	]ü�rkS¯é�WdRTSVO,YZS�~Î~mWdRTM@\4RTWXKlU;~�Q;YXKF��M@\lU�RTSV~
SVR
YZS�~%��KNM0élS���S�U�RT~���M;WtS�U�RTOm\Bz �XU;SVOmKNU�R
M;U0S��ÔyFM�RTS�WXUDkSVéFWZRT\lQ;YXS ½ ��UíJ�S�M0R
�VWZRmS�OÅ�VS�OêRÔ\lWZU;~
\l~mJ�S��¯RT~uJLKlM;OPYXSV~m��M;S�YZ~cY¹\(�Å\^�Ôy;WXU;S&SV~nRuJ;YZM;~cJLSVOnæ6KNOn�Å\lU�RmS&�FM0S�Y?�ôy0KN����S�o
  ��\lYX�VM;Y±];S�OmSVY¹\^RmWXKNU0~ï�Å\4RTyDkSV�Å\^RmWX��M;SV~P��KN��J;YXS|×�S�~�ó
  �ÞkS���KNWXOnS}WZU0æ�\lWXYZYXWZQ;YXS^ó
  ��\lJ@\l�VWZR�kS&]0S�OFkS�JDkS¯RTWdRTWXKlU�J;\lOnæ�\lWdRTS^ó
  éFWZRmS�~n~mS�];S�RTOT\^U;~m��WX~n~mWXKlU ½
õ S�OBzKNYXS�];SV~	��\lJ0RmS�M;On~	SV~nR	S�~m~nS�U�RTWZS�Y)]@\lU0~	�VSVRmRmS�Q�KNM;�VYXS ½ pwYX~�];KNWdéNSVU�R�zSVRmOmS��Ôy;KNWZ~mWZ~�S¯R�];WX~r{
JLKl~FkS�~t~mM;OtY¹\(��\l�Ôy;WXU0S	Q;WZJ±°S�]0S	];S���\lU;Wë°SVOmS%°\�æ6KlM;OmU;WZOu\lM
�VKNU�RTO4zKlYXS�M0OcRmKNM0RmS	Y?�ôWZU0æ6KNOm��\^RmWXKNU
UDkS��VS�~n~T\lWZOmS
SVR�J�S�OêRTWXU0S�U�RTS ½ st\lJ0JLSVYXKNU;~_�FM0Sló��Ôy;SV¾�Y?�ôy�M;��\lWZU±ó>KlM0RTOnS�YXS�~_�1\lJ0RmS�M;On~�];S�JLK4{
~mWdRTWXKlUð\lOnRmWX�VM;Y¹\lWZOmS^ó>YZS%��KNU�RmO4zKNYZS%];S
Y¹\
��\lOn�Ôy;S�OmSVJLKN~nS
S�~m~nS�U�RTWZS�YZYXS���S�U�R(~nM;O�YXSV~��1\lJ�RTS�M0Om~
]±�ìSVûLKNOnRD];SuY¹\&J;Y¹\^U�RmSt]0StJ;WZS�];~Vó�Y¹\&éFWX~mWZKNU�SVRDY¹\&��SVU�RTOT\^YXSuWXU;SVOnRTWZS�YZYXSï�VKNU;~nRmWZRmM³kS�SuJ@\lOòYë�ìKNOmSVWXYZYXS
WXU�RTSVOmU;S �fæ6M;~mWZKNU
��M;YZRmWd{î�1\lJ0RmS�M;On~@� ½
8� E 7,3?<�365>2 9 � : *��V/B7Î2B-@< 9 /ÅjeâÎ�Î-@hå3 E 7 9
õ S%��KNU�RmO4zKNYZS%];S%Y?�rkSV�FM0WXYXWZQ;OmS�J�KN~nRmM;OT\lYDS�~êR�WXU;];WZ~mJ�S�U;~m\lQ;YZSÅJ�KNM;O���M;S�YZSÅQ;WZJ�°S�];SÅJ;M;WX~n~mS�S¯æ¹{
æ6S��¯RTM;SVOÅ];SV~�R4z\l�Ôy;S�~=°\¦Y?�ñ\^OmO�zS¯R ½ ��O�ó��VSVR%\l~mJ�S��¯RÅSV~nR�~mKNM0élS�U�R%UDkS�[NYZWX[>kS
S�UýOmKNQ�KlRmWX��M;S
SVR�WXY
��KNU�éFWXSVU�RP];S�~V�ôSVU�J;OFkSVK��V��M;J�S�O ½ Ã.\lO³\lWXYZYXSVM;Om~Vó�Y¹\	��\lOn�Ôy;S�]0ÉFU@\l��WX��M;StS¯×�J;YZKNWZRmStYZS�~³WZ��J;\l�VRm~
S�U%RmOT\lU;~êæ6KNOm��\lU�RïY?�rkSVU;S�On[NWXStJLK^RTS�U�RmWXS�YZYXSc];M;S�\^M%]DkS�~FkS���M;WZYXWXQ0OmS�\1é^\lU�RPSVU kS�U;SVOm[NWZS}��WZUDkSVRmWX��M;S ½
õ \��Å\�z �dRTOnWX~mSc];S}��S&J;yDkSVU;KN��°S�U;StRTKNM0RïS�U���KlU;~mSVOné^\lU�RcYë�rkS���M;WZYXWXQ0OmSc]0ÉFU@\l��WX��M;S�SV~nRPM0U�JLKNWZU�R
��OnM;��WX\lYëó���M;WLS�~nR³~mKNM�éNS�U�RÅkSVYXM;]DkS}S�UÅOmKNQ�KlRTWZ��M;ScS�U%~nWX��J;YXWd÷�\lU�R)YXSuJ;OmKlQ;Yë°SV��SuS�U%YZWX��WZRT\lU�R�YXSV~
WX��J@\l�¯RT~PSVRuSVU�J�KN~T\^U�RuYZS�~PJ;WZS�];~�°\(J;Y¹\4R ½

ced'f�gihRjd'k%lVmElJk�nok�d�p^d'qrd"gis�d'ftn"hCgis uvp@s8lQk�k%lPwAmElJkUx y�d'qPqzlVn'{�|}h#dE~Id�g�� ���
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ÿ�W�Y¹\�U@\^RmM;OmSuS�~êRïM;U0S}~mKlM;Om�VS}]±�ìWXU;~nJ;WXOm\^RTWZKNU�JLKlM;ODYX\�RmS��Ôy;U0WX��M;S}Q0WXJ±°SV];SlóFY¹\&OmKlQLKlRmWX��M;SuJLSVM0R
kS�[N\lYXSV��SVU�R=zS¯RTOnS¦]ü�ôM;U \lJ;J�KNOêR
WX��JLKNOêRÔ\lU�R�J�KNM;O
YX\å��KNQ0WXYXWdR�kS�y�M;�Å\^WXU;S ½ Ö�R�RmKNM0R�J@\lOêRTW {
��M0YXWë°SVOmSV��SVU�Rï]@\lU;~cYXS&]0KN�Å\^WXU;St];S�Y¹\�OFkSVy@\lQ;WZYXWdRÔ\^RmWXKNU�];S�Y¹\���\lOm�Ôy0S¢� ¼ SVU;¾�SVY,S¯R ® �ôvtYXM;~nWXK;ó
�l�N�l�²�;st\lQ0WX~my0KNU;[;ó±�'�,�N�6�³];KlU�RuKNU
J�S�M0Ru�VWZRTSVOP];S�MF×�S¯×�S���J;YXSV~�o
  Y?�rkSVYXSV�VRTOnK^{w~êRTWZ��M;Y¹\4RTWXKlU�æ6KlU;�VRmWXKNU;U0S�YXYZS��6æ6M0U;�VRmWXKNU@\^YüS�YZS��¯RTOmWZ�1\lYü~nRTWZ��M;YX\^RTWZKNU
o Ó Öòÿ�� ½ Ò³SVRnRTS
RmS��Ôy;U0WX��M;S�JLSVOm��SVR�];S�~nRmWX��M;YZS�O�\lOêRTWd÷@��WZS�YXYZS���S�U�R�YZS�~���M;~n��YZS�~�];S���SV��Q;OmSV~	J;\lOT\lYdÉF~FkS�~Vó
U0KlRÔ\l����S�U�R�J�KNM;O�YX\
OmSV~nRT\lM;OT\4RTWXKlUå];S�Y¹\�YXKF��KN��KlRTWZKNU¦�Ôy;S�¾�];SV~(J@\^RmWXS�U�Rm~�\^RmRmS�WXU�Rm~�];S
Y¯kS�~nWXKNU;~>�ÞkSV];M;YX\lWXOnS�~�Å ½N® SDU;KN��Q;OnS�M�×_J;OnKN[NOT\^����S�~>];SïOmSV�Ôy;S�On�Ôy;SPRTOm\�é^\lWZYXYZS�U�R,~mM;O�YZS³~mMBènSVR
� s M;WXU�RTSVOmU±óF�"�,���Ö�^suWZS�U;SVO�ó��"�,�,�,� ½4õ SïJ;OmKBènSVR)ÿ þ v Ä �6~nRT\lU;]�M;J�\lU;]y
³\lY����,\}]DkSVélS�YZKNJ;JDkS
M0Ui~nRmWX��M0Y¹\^RmS�M;O&��M;W)S�~êR�WZ��J;YX\lU�R�kS(~nKNM;~�Y¹\
JLS�\lMi];S�Yë�ô\lQ�];KN��S�U=SVR	��KlU;U;S��¯R�kS%J;\lO�];S�~
kSVYXSV�VRTOnK�]0S�~�\lM�×=U0S�Onæ6~�S¯R_\^M�×=��M;~n��YZS�~�];S�~�J@\4RTWXSVU�RT~ ½ Ò³S�~êRTWX�_M;Y¹\^RmS�M;O}S�~nR	��KlU�RmO4zKNY¯kS(];S
Y?�ôS|×FR�kS�OnWXSVM;OPé�WX\�M;U0S�\lU�RTSVU;U;S ½ Ò³S¯RmRTS_\lU�RTSVU;U;S�SV~nR�YZW¯kSVS�°\�M;U
J0OmKN[NOm\l���Å\^RmS�M;OPJ�KNOêRÔ\lQ;YZS
��M;W�]DkS�YXWdéFOmS�Y¹\�Q�KNU;U;S�WX��J;M;YZ~mWZKNU=\lM¦QLKNU¦��KN��SVU�R���KN����S(YZS�æ6S�Om\lWZR�U;KlOm��\lYXSV��SVU�R�YZS
~êÉF~nR1°SV��S&U0S�OnélS�M�×��VS�U�RTOm\lY ½;õ SV~PJ@\^RmWXS�U�Rm~ï��KN����M;U0WX��M;S�U�Ru\1éNSV����S&J;OnKN[NOT\^����\^RTSVM;OòJ@\lO
]0S�~(Q�KNM0RTKlU;~(J;Y¹\^��kS�~(~nM;O�YXS%]DkS1\l��Q0M;Y¹\^RmS�M;O � È M;WXOm\lM;]ðSVR�\^Y ½ ó��l�N�N�ù� È M0WXOT\^M;]åSVR�\^Y ½ ó
�^�N�0��� ½�õ \_UDkS���SV~m~nWZR�kS&]0M%J@\l~n~T\l[NS�°\_M;U;S��VKN���Å\lU0];S}SVU%QLKlM;��YZStæ6S�On�ÞkSVS�KNM0éFOnS�];S�~DéNKNWZS�~
]0S��VKNYXYX\lQLKlOT\^RmWXKNU�\1élS��ÅYX\�OmKNQ�KlRTWZ��M;S � õ prs ¼
¼ SVR_\lY ½ ó,�l�l��� �ÎÃ,KNJ�KBéFWZ��S¯R�\lY ½ ó,�^�N�0�²�
�D\^�Å\l[lM;�Ôy;WïS¯R��±\Bèm\l�ló³�"�,�N�6� ½�õ S�~�J;OnKlRTKlRwÉFJ�S�~�OmKlQLKlRmWX��M;SV~�J�KNM;OnOmKNU�R�\lYZKNOm~_~mS�OêéFWXO�];S
J0Y¹\^RmS¯{îæ6KlOm��S�JLKlM;OtYZS�~cé^\lYXWZ]@\^RTWZKNU;~ïS¯R}YZS�~cRTSV~nRT~t�Å\4R�kS�OnWXSVYX~PSVRtYXKl[NWX�VWXS�YZ~P\1é^\lU�R}WZ��J;YX\lU�RÔ\4{
RmWXKNU�]0M�J@\4RTWXSVU�R ½

  YZS�~ýJ;OmKlRmy±°S�~nS�~í\^�VRTWdéNSV~ ];Sà��S���Q0OmS�~ýWXU0æ1kSVOmWZS�M;On~ \lWZU;~mW���M;SàYXSV~ S|×0Kl~m��M;S�YZSVRnRTS�~ ½
õ S�~
S|×�KN~m��M;SVYXSVRnRTSV~�~mKNU�R)];SV~¤~nRmOmM;�¯RTM;OnS�~ò\lU�RTy;OnKNJ�KN��KlOmJ;y;WZ��M;S�~.\lOnRmWZ÷@�VWXS�YZYXSV~>];SV~nRmWXUDkSVS�~}°\�\lM0[^{
��S�U�RmS�OòYXS�~D�1\lJ;\l��WdR�kS�~DJ;y�ÉF~mWX��M;SV~z�6éFWZRmS�~n~mSlóFæ6KNOm�VStS¯RïSVU;];M;Om\lU;��S'�D];St��S�YZM;W��FM0WüYXSV~DM�RTWXYZWX~nS
� Ä SVWX~n~�ó��^�N�0�P���}WX�@�^S�Om~VóF�l�N�N�,� ½^õ SV~�KNOnRmy±°S�~nS�~ò\l�¯RTWZélS�~�J�S�M0élS�U�RtzSVRmOmSÅkS�[N\lYXSV��SVU�R.M0RTWZYXWZ~FkS�SV~
];\lU;~.YZS�~>J;OmKN[lOT\l����SV~>]0SïOFkS�kS�];M;��\^RTWZKNU_æ6KNU0�VRTWZKNU;U;SVYXYZS ½4õ \}��KN����\lU;];Sò];Sï�VS�~¤];WZ~mJ�KN~mWdRTWdæ6~
SVU�RTOmS�J@\^Onæ�\lWdRTS���S�U�Rc]@\^U;~cYXS&~T\1élKNWXOr{îæ�\lWZOmS�];S�YX\�OmKNQ�KlRTWZ��M;S ½

û²��� �a����¡t��ª�­¤£����

õ �ôKlQ;~mSVOné^\^RTWZKNU�];S	YX\(YXKF��KN��KlRTWZKNU%U@\4RTM;OnS�YXYZS�JLSVM0R_zS¯RTOnS�M0U;S	Q;\l~mS	];S�OFkS$Ô;S¯×�WXKNU�JLKlM;OcYë�rkS�Y¹\B{
Q�KNOT\^RmWXKNU&]0SD~nKNYXM0RmWXKNU0~±S�U	OmKNQ�KlRTWZ��M;S�Q;WXJ±°S�];S ½ Ö)U0��KNOnSDM;U0Sòæ6KNWZ~�ó1WZYNU;S)~��ô\l[NWdRÎJ@\l~,];So�n~mWZU;[NSVOC�
Yë�ìy;KN����Sló0��\lWZ~ï];S�~��ìS�U�WXU;~nJ;WXOnS�O ½

Ý;î�êß_ä�ð�írì�çéã�ß=z ßNáPã¬ì?å�åRè�ã�â�ì�ö�ß�àÜí"ìcîTèVßNíríéßX{Lçríiæ\| ì�ë�çéâ¼ë^êß_áÉêß_ã�ì�íéß_î°ß_á\âÉä�ßUírìTîTèVßNíríéßwêßNå�çrá�ç~}ßNã�ßpß6â�á�è�á�ä�ß
í"ìhîTèVßNírírßMè$æ�æÓß_ð�æÓß��

� ¤ cOyEhCs
�Cgis�fRlb�Z��lQ�"lIm�d
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õ S�~uJ;OmWZU;��WZJLSV~P];S�Q@\l~mS���M;S�Yë�ìKNU�J�KNM;OmOm\(OmSVRmS�U;WZOcJLKNM0OPY¹\���\lOm�Ôy;S�Q;WZJ±°S�]0S�~nKNU�R�o
� ½ U;S�J@\l~cS¯ûüSV�VRTM0S�Ou];S�~mM;Wdé�W�J0OFkS��VWX~c];S&RTOm\BènS��¯RTKNWZOmSV~u]0S�OFkSVæ1kSVOmS�U0��Sp�
� ½ ];WZ~nRTWZU;[NM;SVOÅS¯R%RTOm\lWZRmS�OÅ]0WZûukS�OmSV����S�U�RÅYXS�~Å�1\l~%]0S�Y¹\i��\lOn�Ôy;S�~nRT\^RTWZKNU;U@\^WXOmS�SVR%U;KNU
~nRT\^RTWZKNU;U@\^WXOmS���];KNU�RuYë�wkS���M;WZYXWZQ;OmS�J�KN~êRTM;Om\lY��§�

Ê ½ zSVRmOmS���\lJ@\lQ0YXS}]0S�J@\l~n~mS�OP]ü�ôM;U%RwÉFJ�S&];S���\lOm�Ôy0S�°\_M;U
\^M0RTOnS��6RmOT\lU;~nWZRmKNWXOnS�~@� ��vtQLSVOmU;S|{
RTy�É
S¯Ru\lY ½ ó��l�N�N�,�§�

Ë;½ ��KlU;~mWZ]³kS�OnS�Oò];S�~³\lYXYZM;OmSV~�KNJ0RTWZ�Å\^YXS�~.~mS�YZKNUÅ]0S�~ò��OmWdR1°SVOmS�~)é^\lOmWX\lQ;YZS�~)\l]@\^J0R�kSV~³\lMF×�KNQFènS��|{
RTWdæ6~P];S�Y¹\���\lOm�Ôy0S ��kS�U;SVOm[>kS¯RTWZ�FM0S�~�ó@RmS���JLKNOnS�YZ~ ½d½Z½ �§�

Ü�½ \lU�RTWZ��WZJLSVOPSVRu\l]@\^J0RTSVOuYZS�~P��KNM0élS���S�U�RT~uJLSVU;]@\lU�RuYXS&]DkS�J;YX\l��SV��SVU�R ½
õ S�~��1\lJ0RmS�M;On~_J;y�ÉF~mWZKNYXKl[NWX��M;SV~�~nKNU�R_U0KN��Q;OnS�M�×¦S¯R_�VKN��J0Y¯kS���S�U�RT\lWXOnS�~ ½ pwYX~ïènKNM;S�U�R	M;U¦O4zKNYZS
��OnM;��WX\lY;]@\lU0~�Y¹\}YZK��VKN��K^RTWXKlU_y�M;��\lWXU;S ½Nõ SP��KlU�RmO4zKNYZSï];SPYX\��Å\lOn�Ôy;SïOnS�J�KN~mSc~mM0O�Y¹\}OFkS���SVJ0RTWZKNU
SVRòYë�ìS¯×�J;YZKNWZRT\^RTWZKNU_]0S�~òWXU0æ6KNOn�Å\4RTWXKlU;~.��M;W@SVU�~nKNU�RDWZ~m~nM;S�~ ½�® SPYX\&��zSV��Sïæ�\Lç�VKNU�S�U�OmKNQ�KlRmWX��M;Sló
Yë�ìM0RTWZYXWZ~T\^RmWXKNU�SVRcY¹\(];WZ~mJ�KN~mWdRTWZKNU�ènM;];WZ��WZS�M;~nS�]0S���\lJ0RmS�M;On~t~nKNU�RtSV~m~nS�U�RTWZS�YXYZS�~ ½

ÿ�WcQ;WXKl�ÞkSV�1\lU;WZ��M;S�SVR�U;S�M0OmKN~n��WXSVU;��SV~ÅJ�S�M0élS�U�R�zS¯RTOmS
M0RmWXYZS�~�YXKNOn~m��M±�ìWXYï~V�ñ\^[NWZR�]±�rkS�YX\lQLKlOmS�O(S¯R
��KNU�RmO4zKNYZS�O�];S�~	OmKNQ�KlRT~���\lOm�Ôy0S�M;On~�ó,Y¹\
OmKNQ�KlRTWZ��M;S�JLSVM0R_WZU�éNS�On~mSV��SVU�R���KNYZY¹\lQ�KNOmSVOÅ°\�Y?�ôSV~m~nKNO
];S�~³~m��WZS�U;�VS�~ï]0S�Yë�ìy�M;�Å\^WXU ½�õ S�~³�Å\l�Ôy0WXU;SV~DQ;WZJ±°S�]0S�~ï~nKNU�RïJ;YZM;~ï\lWZ~FkSV��SVU�R³��KF]DkSVYXWX~m\lQ;YZS�~���M;S
YXS���KlOmJ;~tyFM0�Å\lWZU
SVRtYXS�M0OuWZU;~nRmOmM;��S�U�RT\^RTWZKNU�Q�S1\^M;��KNM0J
J;YZM;~c~mWX��J;YZS�S¯Ru~�zM;OmS ½�õ SV~uRmyDkS�KlOmWXSV~
��KNU0��S�OnU@\lU�RcY¹\�YXKF��KN��KlRmWXKNU�J�S�M0élS�U�Ru\lWXU0~mW>zSVRTOnS�kSVé^\lYZMDkS�SV~ï~mM0Oï��SV~ïJ;Y¹\4RTS�~r{îæ6KNOn��SV~ ½F® S}J0YXM;~Vó
YXSV~PQLSV~mKNWZU;~u\l�VRmM;S�YZ~P];S�~PRTSV�Ôy;U;WZ�FM0S�~uYXW¯kSVS�~_°\(Y¹\���\lOn�Ôy;S�\lOnRmWZ÷@�VWXSVYXYXScæ6KNU�Rc��YX\lWXOnS���S�U�Rc\lJ0JLSVY
°\�]0S�~cKNM0RmWXYX~³WX~m~nM;~c];S�Yë�ô\lM0RmKN�Å\4RTWX��M;S ½

Ò³KN����S�U;KNM;~�YZS�éNSVOmOnKNU;~�]@\lU0~�Y¹\i];SVM�×�Wë°SV��S�J;\lOnRmWXSlóòYXSV~%��KlU;��SVJ0RTWZKNU;~�];SV~%J;OmK^RTKlRwÉFJ�S�~
Q;WXJ±°S�];SV~�Ê	·f¶ �6prq}scpwv_ó õ,¼ ÿ���S¯R�Ý�¸ÔÞKÞL·¹Ï � È ]@saÒïqts}ÿLó.sA�&²ïÖ�vV��~mSÅ~nKNU�R(Y¹\^Om[NSV��SVU�R
\lJ;J;M�É)kSVS�~t~mM;OcYXSV~c\l~mJ�S��¯RT~t\lU�RTy;OnKNJ�KN��KlOmJ;y;SV~ ½

ced'f�gihRjd'k%lVmElJk�nok�d�p^d'qrd"gis�d'ftn"hCgis uvp@s8lQk�k%lPwAmElJkUx y�d'qPqzlVn'{�|}h#dE~Id�g�� �,à
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õ \uU;\^RTM;OnS³\cY¹\^Om[NSV��SVU�RÎWZU;~mJ0WXOFkS)YZS�~Î~m�VWXS�U�RmWZ÷@��M;SV~.SVR>YXSV~ÎWXU;[>kSVU;WXSVM;Om~Î];SVJ;M;WZ~,æ6KNOêR,YXKNU;[^RTS���J;~ ½
õ �ôM�RTWXYZWX~m\^RTWZKNU_];Sc��K�]±°S�YXSV~�Q;WXKlYXKN[NWZ��M;S�~.\�U0KlRÔ\l����S�U�R)��KNU0];M;WZRò\^M�×�U;KlRmWXKNU0~¤]±�S��©^�6�����E�S«X��©Î�:�
�R�?��� �T�����������¢� dK] ��S¯R�];S¨�����¶�R���Ó� �T����������� � d°|é� � � �¢�?²³OnK�K,��~Vó¤�l�l�0��� ½,õ \�J0OmS���Wë°SVOmS�~��ìWXU�R�kSVOmSV~m~mS
\lM�×_J;OnKNJ;OmW¯kSVR�kS�~.]0M�é�Wdé^\lU�R¤��KlU;��SVOmU@\lU�R)YX\tJ�S�Om�VS�J0RmWXKNUüólY¹\uOmSV��KNU;U;\lWX~n~T\lU;�VSPSVR�YX\t[>kSVUDkS�Om\^RTWZKNU
];ScYë�ô\l�¯RTWXKlU ½ °víRTWdRTOmSP]ü�ôS|×0SV��J0YXSló�YZS�~)OFkSV~mS�\lM�×�];SuU;S�M0OmKNU;SV~³\^OnRTWd÷@��WZS�YZ~¤�Å\4R�kS�OnW¹\lYZWX~FkS�~¤J@\^O�];S�~
��Kl��J�KN~T\^U�Rm~�kS�YZS��VRmOmKNU0WX��M;S�~�KlM(~mWX�_M;Y¯kSV~.J@\lO�WZU0æ6KNOn�Å\^RmWX��M;SòWX��WZRmS�U�R.YZS³æ6KNU;�¯RTWZKNU;U;SV��SVU�R¤];S�~
��SVOnélS1\lM�×
\lU0WX��\lM�× ½@õ \�~nS��VKNU;];S	];WX~n��WXJ0YXWXU0S�~��ìWXU�R�kSVOmSV~m~mS
°\�Y?�rkS¯éNKNYZM0RTWZKNU±ó>°\�Y¹\(OnS�J;OnK�];M0�VRTWZKNU
SVRP\lM%�ÞkSVRÔ\^QLKNYZWX~n��Sc\1éNSV�&Yë�ìWX]DkSVS}��M;S�YZS�~DKNOm[�\^U;WX~n��SV~DéFWZé^\lU�RT~DU;S�~nKNU�Rï÷@U@\lYZS���S�U�Rï��M;S}];S�~
��\l�Ôy;WXU0S�~u];KNU�R�YZS�~u��KN��JLKl~T\lU�RT~t~mKNU�R}];S�~t��KNY¯kS��VM;YXSV~ ½�õ S�~tJ;OmKF��SV~m~mM0~�kSVéNKlYXM0RmWXKNU;U0WX~nRmS�~u];S
® \lO�
cWXU¦~mKNU�R_\lWXU;~nW)��WZ~�SVUiKFS�M0éFOnSÅS�U�OmKNQ�KlRmWX��M;S���KlQ;WXYZSð� Ó YZKNOmS�\lU;K
SVR þ On¾�S�YX\lWëó,�^�N�N�6� ½
Ö�U=��S���M;W���KNU0��S�OnU;S�YXSV~&OmKNQ�KlRT~&y�M;��\lU;K'� �X];SV~�óü�VS�OêRÔ\lWZU;~&�Ôy;S�On�Ôy;S�M0Om~_SV~mJ±°SVOmSVU�R	��M±�ìWXYX~&J�S�Or{
��SVRmRmOmKNU�Ru];S�RTS�~êRTSVO}YXSV~c��KF]±°S�YZS�~cJ;OnKNJLKl~FkS�~tJ@\lOuY¹\(J;~êÉ��Ôy0KNYXKN[lWXS�]³kSVélS�YXKlJ;JLSV��SVU�RÔ\lYZS	S¯R}YZS�~
~m�VWXSVU;��SV~t�VKN[NU;WdRTWZélS�~o��vt]@\l��~PSVRt\lY ½ ó;�l�N�N�6� ½

Ò³S�~�\^J;J;OmKF�Ôy;SV~�~��ìWXU�R�kSVOmSV~m~mSVU�R_\^M�×��ÞkSV�1\lU;WZ~m��S�~t];S_æ6KNU;�¯RTWZKNU;U;SV��SVU�R}U@\^RmM;OmSVYX~}S¯R�RTSVU�RTS�U�R
];SïYZS�~,WX��WZRmS�O,\1éNS��PQ0WXS�U	];S�~.];W
����M0YZR�kSV~A��²³OmKFK,��~�óN�l�N�0��� ½ qtKlRmOmS³KlQFènS��¯RTWZæ;S�~nR¤Q;WXSVU�];WX~êRTWZU;�VRDo
U;KNM0~òUü�ñ\l~nJ;WXOnKNU;~�J@\^~&°\&YX\���KNU;~êRTOnM;�VRmWXKNU�]±�ìM;U��VS�OêéNS1\^M%\lOêRTWZ÷;��WXSVY0J�KNM;O�YZSPOmKNQ�KlRJ�?²DOmKFK,��~�SVR
ÿFRmS�WXUüó��"���,Ê6�¯óB��\lWX~,J;YZM0R^zKlRu°\}Y¹\u��KNU0��S�J�RTM@\lYZWX~m\^RTWZKNU_];SDY¹\u�Å\lOn�Ôy;S ½ pwY0~V�ñ\l[lWZR>];Sï��Kl��J;OnS�U;]0OmS
SVRu]DkS¯÷@U;WZOuYZS�~PJ;OnWXU;�VWXJ�S�~P];S�Q@\l~nS�];S�Y¹\(YXKF��KN��KlRmWXKNU�yFM0�Å\lWZU;S&SVRu];S�YZS�~cS¯×�J;YZKNWZRmS�OP]@\lU0~uYZS
Q;M0Ru];S���\lOT\l�¯R�kSVOmWX~nS�OcYXS&�VKNU�RTOBzKNYXS&];S�YX\�YXKF��KN��KlRTWZKNU%Q;WZJ±°S�]0S ½
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õ S�~�kSVRmM;];S�~òSVRòOFkS�~mM0YZRÔ\4RT~)J;OFkSV~mSVU�R�kS�~D]@\lU;~ò��S¯RmRTScRTy±°S�~mSuKNU�R�kSVR�kScélKNYXKlU�RT\lWXOnS���S�U�R)];WZOmWX[>kS�~¤éNSVOm~
Yë�ìS¯×�JDkSVOmWZ��SVU�RT\^RTWZKNUiS¯R�Y¹\
~nWX��M0Y¹\^RmWXKNU ½ Ò³S�J;\lOnRmW³J;OnWX~�~nM;J;J�KN~mS�M;U0S�QLKNU0U;S%��KlU;U@\lWZ~m~T\^U;��S
];SV~�OnKNQ�KlRT~��VKNU;��SVOmUDkSV~
SVR�M;Uú~mKNWZU RTKNM�R
J@\lOnRmWX�VM;YXWZS�O¦°\Þ\lJ0JLKNOêRTSVO�°\ðYXS�M0O%��KF]DkSVYXWX~m\^RTWZKNU ½
qtKlM;~PU;KNM;~P~nKN����SV~P\^RmRT\l�ÔyDkSV~(°\�]DkSVéNSVYXKNJ0JLSVOP];S&U;KNM0élS�YZYXS�~c\^J;J;OmKF�Ôy;SV~uJ�KNM;O³YXS�OnKNQLK^RuÊ	·f¶
];S�Yë���ÔÍ,Â�·¹¸�� ½>õ \
J@\lOêRTWZ��M;YX\lOmWdR�kS(S�~n~mSVU�RmWXSVYXYXS�];S%�VSÅOnKNQLK^R_SV~nR�]ü�ZzS¯RTOmS%\lU�RTy;OnKNJLKl��KNOnJ;y;S�];S
J@\lO³~mS�~P]0WX��S�U;~nWXKNU;~ ½ Ò³S¯RmRTS&��\lOT\^�VR�kSVOmWZ~nRTWZ��M;S�~��ìWXU0~m��OnWZRP];\lU;~PYXSV~ïKNQFènSV�VRmWZæ6~�kSVU;KNU;��kS�~c]@\lU;~³Y¹\
J@\lOêRTWZS�J;OFkSV��kSV];S�U�RTS�o±]DkS¯éNS�YZKNJ;J�S�O�];SV~�J0Y¹\^RmS�~ê{ëæ6KNOm��S�~}S¯×�JDkS�OnWX��S�U�RÔ\^YXS�~�J�KNM;O&Y?�rkS¯RTM;];S(]0S(Y¹\
��\lOm�Ôy;S�y�M;�Å\^WXU;S�U@\^RTM0OmS�YZYXS�SVR�\^OnRTWd÷@��WZS�YZYXS ½ Ò³S�OmKNQ�KlR_\ kSVR�kS%��KNU0~nRTOnM;WZR_S�Uð];SVM�×ÛkS¯RÔ\lJ�S�~Vó
YXSV~P];S�MF×
éNS�On~mWZKNU;~c~mM;�V��SV~m~mWdéNSV~&\1É�\lU�R�kSVR�kS&M�RTWXYZWX~FkS�S�~PJ�KNM;OPU0KN~PRTOT\1é^\lM�×,�@M;U;S&élS�Om~nWXKNUð°\(~mW ×
\lOêRTWX�VM;Y¹\4RTWXKlU;~}\^�VRTWdéNSV~�JLKlM0é^\lU�R�kSVéNKlYXM;SVO�]@\lU;~}YXS_J0Y¹\lU�~m\l[NWZRnRÔ\lY)o±Ê	·f¶¦� ® SVR�M;U;S�éNSVOm~nWXKNU
°\���M;WXU0¾�S�\lOêRTWX�VM;Y¹\4RTWXKlU;~³\^�VRTWdéNSV~PJLKNM�él\^U�Rï~mS&��KNM0éNKlWXO³];\lU;~PYë�ìS�~nJ@\l�VSÅ°\	RTOnKNWX~ï]0WX��S�U;~nWXKNU;~to
Ê�·f¶ Ê ®�½ quKNM;~D\�élKNU;~�kS�[�\^YXS���S�U�RD\lJ;J0YXWX��MDkSP�VS�OêRÔ\lWZU;~)];StU0KN~)OFkS�~nM;YZRT\^RT~�����M@\4RTOmWë°S���SPJ@\lOêRTWXS'�
\lM
�1\^~t];M�OmKlQLKlRbÝ�¸vÞOÞü·¹Ï�~mKlM;~}\^�VRTWZKNU;UDkS ½
® \lU;~�M;U�J;OmSV��WZS�O�RmS���J;~	U0KNM;~�\lYXYZKNU;~&J;OFkS�~nS�U�RTSVO_YXSV~�J;OmKlRmKlRwÉFJLSV~(Ê�·f¶¦S¯R�Ý�¸ÔÞKÞL·¹Ï.ó±J;M0WX~
U;KNM0~
élS�OnOmKNU;~���M;S�YZ~���KF]�°S�YZS�~�]0ÉFU@\l��WX��M;SV~�U0KNM;~�\1éNKNU;~�M0RmWXYXWZ~FkSV~�JLKNM0O�OmS�J0OFkS�~nS�U�RTSVO
YZS�~
OmKlQLKlRm~P~mSVYXKNU�U;KN~cKNQFènSV�VRmWZæ6~z��~nWX��M0Y¹\^RmWXKNU±óF��Kl����\lU;];S ½Z½d½ � ½
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ÃCÄ2Å\ÆÈÇtÆÊÉ�Ë~ÌÎÍ�ÏOÇpË�Ð#ÑÏ�ÒpÏ�Í�É�Ë�Ó~Ë�Ô�Ï!Ô�ÆÈÍ�ÕÈÏ�Ö�É!ÒpÏ�Ô�Ô\Ë�×OÍpÓ�ÄrÉ�Ï�ÍpÅ�ÔØÄÊÍ�ÙÀÚ�ÛÎÐtÆÊÉ�Ú#ÑÏ�Ô�Ï�Ô!ÐpÓ~ÍpÔmÆÈÍÜ×¸ÆÈË�ÖpÔ
Å�Ï�Ô\É�Å\Ë�Ý¡É�Ë~ÕÊÏ�Ô=Ï�ÉKÄ�É�Ï�ÖpÒ,ÄÊÖpÝ�Ï9ÑÄ!ÆÊÍpÇpÓ�Ë~Ï�Å'ÌwÍpÏØÒpÏ�Å�Å\Ë	ÑÏ�Å\ÏÞÓ~Ï�Ô.×9ÆÎÒ#ÑÏ�Ó~Ï�Ô.Ô�ÏXÝ�ÄÊÝßÚpÏ�Ö�ÉKÒpÏ�Ô=×­ÄrÝßÚpË�ÖpÏ�Ô
ÅÎàÏ�Ï�Ó�Ó~Ï�Ô�áÞÃ�ÏâÐpÄÊÔ�Ô�ÄÊãÈÏ`ÒpÏäÓåÄæÔ�Ë�×yÍpÓåÄrÉ�Ë�ÆÈÖçÑÄæÓ	èéÏ¡Ù�Ð=àÏ�Å\Ë�×¸Ï�Ö�ÉßÄ¶É�Ë�ÆÊÖAÒ=àÏëêìÑÄcÒ=àÏ�Ó�Ë�Ý�ÄrÉ�íMÓ´èîÏ�Ô\ÉïÒ[è�ÄÊÍÎð
ÉßÄÊÖ�ÉUÐpÓ~ÍpÔ�ÌwÍpÏñÓ�Ï�Ô�Ô\Ë�×¸ÐpÓ�Ë_ò,Ý�Ä¶É�Ë�ÆÊÖpÔ!ÆÊÖwÉ`àÏ¡É�àÏ2Ë�×¸ÐtÆÈÅ\É�ÄÊÖ�É�Ï�ÔyÏ�ÉUÓ�Ï�Ô�Ú�Û�ÐtÆÊÉ�Ú�ÑÏ�Ô\Ï�Ô9É�Ú=àÏ�ÆÊÅ�Ë�ÌwÍpÏ�Ô
ÔÎàÏ¡Õ¤ÑÏ�Å�Ï�Ô�á�ó�Ï�Ô¸Å�Ï�×9ÄÊÅ\ÌÎÍ�Ï�Ô¸Ý�ÆÈÖpÝ�Ï�Å\ÖpÏ�Ö�É9ÇpË�Ï�ÖnÏ�ÖwÉ�Ï�ÖpÒ�ÍcÓåÄÀ×ôàÏ�Ý�ÄÊÖpË�ÌwÍpÏ2Ï¡É9Ó~Ï�ÔUÄÊÝ¡É�Ë~ÆÈÖpÖpÏ�ÍpÅ�Ô�í
×­ÄrË�ÔôàÏ�ã�ÄÊÓ~Ï�×¸Ï�Ö�É9ÓåÄÜÐpÅ�ÆÈãÊÅ�ÄÊ×¸×­Ä¶É�Ë�ÆÊÖôÉ�Ï�×¸ÐpÔ­ÅÎàÏ�Ï�Ó	á=óÞèîÏ�Ô\É2Ó�ÄõÅ�ÄÊË�Ô\ÆÈÖcÐtÆÈÍpÅ9ÓåÄÊÌwÍpÏ�Ó�Ó�Ï2ÖpÆÊÍpÔ
Ý�ÆÈÖ�Ô�ÄÊÝ�Å�ÆÈÖpÔMÝ�ÏmÝßÚ,ÄÊÐpË_É�Å�Ï¸ÑÄOÓåÄOÐpÅÎàÏ�Ô�Ï�Ö�ÉßÄrÉ�Ë�ÆÈÖ:ÒpÏ�ÔMÅ�ÆÈÇtÆÊÉ�Ô�Ô�ÍpÅKÓ~Ï�Ô�ÌwÍpÏ�Ó�ÔKÖpÆÊÍpÔMÄ�ÕÈÆÈÖpÔ%É�Å�Ä�ÕrÄÊË�Ó~Ó¡àÏ
Ò,ÄÊÖpÔ=Ý�Ï¡É�É�ÏXÉ�Ú#ÑÏ�Ô�ÏÞÏ¡É%ÒpÆÊÖwÉ�Ó�Ï�Ô=Ý�ÄÊÅ�ÄÊÝ¡É�àÏ�Å�Ë�Ô�É�Ë~ÌÎÍ�Ï�Ô�×9ÄrÉ�àÏ�Å�Ë~Ï�Ó~Ó�Ï�Ô¼ÆÊÖwÉ9àÏ�É�àÏÞÐpÅ\Ë�Ô�Ï�Ô�Ï�Ö�Ý�ÆÈ×¸Ð�É�ÏÞÄÊÍÎð
ÉßÄÊÖ�É.ÌwÍpÏMÐ¤ÆÊÔ�Ô�Ë~ÇpÓ�ÏKÏ�Ö9Ô\Ë�×OÍ�ÓåÄrÉ�Ë�ÆÈÖ#árÃ�Ï�Ô.ÒpË~öMàÏ�Å\Ï�Ö�É�Ô'ÅÎàÏ�Ô�Í�Ó~ÉßÄ¶É�ÔeÉ�Ú=àÏ�ÆÈÅ\Ë�ÌwÍpÏ�Ô.Ï�É.Ï÷Ù�Ð=àÏ�Å�Ë~×9Ï�Ö�ÉßÄÊÍ�Ù
Å�ÄÊÐ�Ð¤ÆÈÅ�É�àÏ�Ô=Ò,ÄrÖpÔ=Ý�ÏX×EàÏ�×¸ÆÈË~Å�ÏKÐtÆÈÅ\É�Ï�Ö�É�Ô\ÍpÅ'É�Å�ÆÊË�Ô'ÐpÅ�ÆrÉ�ÆÊÉëÛÎÐtÏ�ÔVøÎÓ~ÏMÅ�ÆÈÇtÆÊÉ Ê!ùFú Ò,ÄÊÖpÔ.Ô�Ä�Ý�ÆÈÖ�ò�ð
ãÈÍpÅ�ÄrÉ�Ë~ÆÈÖIÝ�ÆÈ×9Ð�Ó	ÑÏ�É�Ï ÊÊû í,Ó�ÏyÅ\ÆÈÇtÆÊÉ ÊQùFú Ò,ÄÊÖ�ÔÞÔ�Ä9Ý�ÆÈÖ�òpãÈÍpÅ�Ä¶É�Ë�ÆÊÖIÔ�Ë~×9Ð�Ó�Ë~ò�àÏ�ÏQü û Ï¡ÉØÓ~Ï!Å\ÆÈÇ¤ÆrÉ
ÝOýÔÞKÞ[ùåþ ü û á
ÿXÆÈÍ�Ô.Ö�ÆÈÍpÔ.ÐpÅ�ÆÈÐtÆÈÔ\ÆÈÖpÔ'ÒpÏMÐpÅÎàÏ�Ô�Ï�ÖwÉ�Ï�Å=Ë�Ý�Ë�Ó�Ï�Ô¼Ý�ÄÊÅ�ÄrÝ�É�àÏ�Å�Ë~Ô\É�Ë~ÌwÍpÏ�Ô'ÐpÅ\Ë�ÖpÝ�Ë�Ð,ÄÊÓ~Ï�Ô¼ÒpÏMÝ�Ï�Ô.Ô\ÛÎÔ\É�ÑÏ�×¸Ï�Ô
ÌwÍpËØÔ�Ï�Å�ÆÈÖ�É2Í�É�Ë�Ó~Ë�ÔÎàÏ�Ô9É�ÆÈÍ�É2ÄÊÍ Ó~ÆÈÖpã`ÒpÏIÝ�ÏÀ×ôàÏ�×¸ÆÈË�Å\ÏIÐtÆÈÍpÅ­ÕrÄÊÓ~Ë�ÒpÏ�Å9ÖpÆÊÔ:Ò�àÏ�ÕÊÏ�Ó�ÆÊÐpÐ¤Ï�×9Ï�Ö�É�Ô
É�Ú=àÏ�ÆÈÅ�Ë~ÌwÍpÏ�ÔVÐ,ÄÊÅKÒpÏ�ÔXÏ÷Ù�Ð�àÏ�Å\Ë�×¸Ï�Ö�ÉßÄrÉ�Ë�ÆÈÖ�ÔKÏ�ÉVÒpÏ�ÔMÔ\Ë�×OÍpÓ�ÄrÉ�Ë~ÆÈÖpÔ�á
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: ù �<; � á«ü>="?A@�B3C�DFE Q @HGC YFI7J3K�L @NMPO J DRQ�@SO�@ST L7UZY C�T U<V @*W V C�T U C�B K�L5L C V!X O J DRQ�@SO�@ST L7UZY C�T U+V @
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]>^S_ ` ½baâ½�ºdcfehg ¾jiy¹lkmk�i ÁM½¸¹"npo9¿À»ZiQº¼Â�½¸¹ q>r

sut5v<tws xzyP{}|�~-����{����*yP��� ���{�����~7���*������{�~������������~7���*�
ÃCÄQÝ�ÆÈÖpÝ�Ï�Ð�É�Ë�ÆÈÖ9ÒpÍ9Å\ÆÈÇtÆÊÉ Ê!ùFú Ô�èîÏ�Ô\É�Ë�ÖpÔ\ÐpË�ÅÎàÏ�ÏMÒpÏ�Ô.ÒpÆÈÖ�Ö�àÏ�Ï�Ô�Ý�Ë~Ö=àÏ�×9ÄrÉ�Ë�ÌwÍpÏ�Ô'Ï¡É�ÒpÏ�Ô=Ý�ÄÊÐ,ÄÊÝ�Ë~É�àÏ�Ô
Ò�ÛÎÖ,ÄÊ×¸Ë�ÌwÍpÏ�Ô'ÄÊÖ�É�ÚpÅ\ÆÈÐtÆÈ×9ÆÊÅ�ÐpÚpÏ�Ô����¼Ô�Ð�ËåÄÊÍUÏ�É���ÄÊÅ�Ò,ÄrË�Ö#íÈü/�����4���'Ô\ÐpËåÄrÍ¸Ï¡Éu��Ë�ÐOÉ�Ï�ÄÊ×ñí �����R��� á
ÊQùFú ×9Ï�Ô�ÍpÅ\Ï � × ���ñÐ¤ÆÊÍpÅ � �R¡£¢wãpá�¤ëÓ=ÄAàÏ�É�àÏ9Ï�Ô\É�Ë~×ôàÏ¸ÌwÍpÏ�ÌwÍpË~Ö�¥�Ï­ÄÊÅ\É�Ë�Ý�Í�ÓåÄrÉ�Ë�ÆÈÖpÔb�Fò,ãpá � á �3�
àÏ�É�ÄÊË�Ï�Ö�ÉmÔ�Í�¦¸Ô�ÄÊÖ�É�Ï�ÔQÐtÆÈÍpÅØÅ\Ï�ÐpÅ\Æ�ÒpÍ�Ë�Å�ÏyÓ�Ï�ÔmÒ=àÏ�×9ÄÊÅ�ÝßÚpÏ�ÔmÚwÍp×­ÄrË�ÖpÏ�ÔmÒpÏOÇ,ÄÊÔ\Ï§��×9ÄÊÅ�ÝßÚpÏyÒ�ÛÎÖ,Ä¶ð
×¸Ë�ÌwÍpÏÊí�×9ÆÈÖ�É�àÏ�ÏQÏ�ÉVÒpÏ�Ô\Ý�Ï�ÖwÉ�ÏyÒ#èéÏ�Ô\Ý�ÄÊÓ~Ë�Ï�Å � átó�Ï�ÔÞÄrÅ\É�Ë~Ý�ÍpÓ�ÄrÉ�Ë~ÆÈÖpÔ%ÐtÏ�Í�ÕÈÏ�Ö�ÉN¨Ï�É�Å\Ï�Å�Ï�ãÊÅ�ÆÈÍpÐ=àÏ�Ï�ÔXÏ�Ö
© ÆÈÖpÝ¡É�Ë~ÆÈÖ2ÒpÍ Ð�ÓåÄÊÖª�Fò,ãpá � á«ü � Ò,ÄÊÖpÔVÓ�Ï�ÌÎÍ�Ï�Ó�Ô�Ï © ÄÊË_ÉKÓ�Ïm×¸ÆÈÍ�ÕÊÏ�×¸Ï�Ö�ÉVÏ�ÖpãÊÏ�ÖpÒpÅÎàÏ9ø
=z«UÄÊÅ�É�Ë~Ý�ÍpÓ�ÄrÉ�Ë~ÆÈÖpÔ��´üUÝßÚ�Ï�ÕÎË�Ó~Ó�Ï�Ô�ítüOãÈÏ�ÖpÆÊÍ�Ù¤í[üOÚ,ÄrÖpÝßÚpÏ�Ô � ÐtÏ�Å\×9Ï¡É�É�Ï�Ö�ÉXÓ�ÄN¬,Ï¡Ù�Ë�ÆÊÖ®­rÏ¡ÙÎÉ�Ï�ÖpÔ\Ë�ÆÈÖ
ÒpÄÊÖpÔ:Ó�ÏIÐpÓåÄÊÖ Ô�ÄÊãÈË_É�ÉßÄrÓ	á.Ã�Ï�ÍpÅ\ÔñÅ\ÆÊÉßÄ¶É�Ë�ÆÊÖpÔ­Ý�ÆÈÖ�É�Å�¨ÆÊÓ�Ï�Ö�É2Ó~ÏïÒ=àÏ�Ð�ÓåÄÊÝ�Ï�×¸Ï�Ö�É2ÒpÍ Ý�ÆÊÅ�ÐpÔ:ÕÈÏ�Å�Ô
Ó´è�Ä�ÕrÄÊÖ�É�á

=¯¡mÄÊÅ�É�Ë~Ý�ÍpÓ�ÄrÉ�Ë~ÆÈÖpÔ+�´ü�ÝßÚ�Ï�ÕÎË�Ó~Ó�Ï�Ô�íwümÚ,ÄÊÖpÝßÚpÏ�Ô�í �±° ÕÈÏ�Å\É�ÑÏ�ÇpÅ�ÏVÓ�ÆÊ×OÇ,ÄÊË~Å�Ïh² � ÐtÏ�Å�×¸Ï�É\É�Ï�ÖwÉ.Ó´è�ÄÊÇtÒpÍpÝ÷ð
É�Ë�ÆÈÖP­ÊÄÊÒpÒpÍ�Ý�É�Ë~ÆÈÖ�Ò,ÄrÖpÔKÓ�ÏØÐ�ÓåÄÊÖ © Å\ÆÈÖ�ÉßÄÊÓ´ápÃ�Ï�ÍpÅ\ÔMÅ�ÆÊÉ�ÄrÉ�Ë~ÆÈÖpÔ%Ý�ÆÈÖ�É�Å�¨ÆÊÓ�Ï�Ö�ÉKÓ´è àÏ�ÌwÍpË�Ó~Ë�ÇpÅ\ÏÞÓåÄ¶É�àÏ�Å�ÄÊÓ	á

=z³ ÄrÅ\É�Ë~Ý�ÍpÓ�ÄrÉ�Ë~ÆÈÖpÔ´�	ücÚ,ÄÊÖ�ÝßÚpÏ�Ô�í ��° ÕÈÏ�Å�É�ÑÏ�ÇpÅ�ÏæÓ�ÆÈ×yÇ,ÄÊË�Å\Ïh² � ÐtÏ�Å�×¸Ï�É\É�Ï�ÖwÉõÓ�ÄcÅ�ÆÊÉ�ÄrÉ�Ë~ÆÈÖ Ë~Ö�ð
É�Ï�Å\ÖpÏ�­rÏ÷ÙÎÉ�Ï�Å\ÖpÏmÒ,ÄÊÖ�Ô%Ó�ÏVÐpÓåÄrÖ�ÚpÆÈÅ\Ë(¥�ÆÊÖwÉ�ÄÊÓ	áwÃ�Ï�ÍpÅ�Ô%Å\ÆÊÉßÄ¶É�Ë�ÆÊÖpÔ=Ý�ÆÈÖ�É�Å3¨ÆÈÓ�Ï�ÖwÉ%Ó�Ï�Ô=ÝßÚ,ÄÊÖpãÊÏ�×¸Ï�Ö�É�Ô
Ò�ÏQÒ�Ë�Å�Ï�Ý�É�Ë�ÆÈÖª�FÕ�Ë~Å�ÄÊãÊÏ�Ô�í,Ò�Ï�×¸Ë[É�ÆÈÍ�Å�Ô�á_á_á � á

= � ÄÊÅ\É�Ë�Ý�ÍpÓåÄrÉ�Ë�ÆÈÖÀÔ\ÍpÐpÐpÓ¡àÏ�×¸Ï�Ö�ÉßÄrË�Å�Ï¸Ï�Ö�É�Å�Ï�Ó~Ï¸É�Å�ÆÈÖpÝ¸Ï�ÉyÓ�Ï¸Ç,ÄÊÔ\Ô�Ë�ÖäÐ¤Ï�Å�×¸Ï�ÉyÒpÏ­ÒpË~Ô�Ô\Æ�Ý�Ë�Ï�Å�Ó~Ï�Ô
Ô�ÛÎÔ\É�ÑÏ�×9Ï�ÔXÒ�ÏQÒ=àÏ�ÐpÓ�ÄÊÝ�Ï�×9Ï�ÖwÉVÏ¡ÉXÒ[è àÏ�ÌÎÍ�Ë�Ó�Ë~ÇpÅ�ÏÞÒ,ÄÊÖpÔMÓ�ÏmÐ�ÓåÄÊÖ2Ô�ÄrãÈË~É\ÉßÄÊÓ´á

Ã�Ï�ÔmÄrÝ�É�Ë~ÆÈÖpÖpÏ�ÍpÅ�ÔXÔ�ÆÈÖ�ÉmÒ�Ï�ÔØ×¸ÆÊÉ�Ï�ÍpÅ�ÔUÑÄ­Ý�ÆÊÍpÅ�ÄÊÖ�ÉÞÝ�ÆÈÖ�É�Ë~ÖwÍÀÔ�ÄÊÖpÔÞÇ,ÄÊÓåÄrË�Ô�átó�Ë~ÖpÌ ÄÊÅ\É�Ë�Ý�Í�ÓåÄrÉ�Ë�ÆÈÖpÔ
Ô�ÆÊÖwÉôàÏ�ÌwÍpË~Ð=àÏ�Ï�Ô­ÒpÏñÅÎàÏ�ÒpÍpÝ¡É�Ï�Í�Å�Ô­ÚpÄÊÅ�×¸ÆÈÖpË~Ý¡ðëÒ�Å�Ë~ÕÊÏª��Å\ÆÊÉßÄrÉ�Ë�ÆÈÖ�Ô¶µh·�í¸µ�¹»º�í¸µ�¹5¹¡í¸µ�¹»¼�í¸µ�¹»½­ÒpÄÊÖpÔ¸ÓåÄÀò�ð
ãÈÍpÅ\Ï � á�ü � á�Ã�Ï�Ô�ÒpË ÙâÄÊÍ�É�Å\Ï�ÔyÉ�Å�ÄÊÖ�Ô�×¸Ë�Ô�Ô\Ë�ÆÈÖ�ÔyÔ�ÆÊÖwÉOÒpÏ�Ô�Ô�Û�Ô�É�ÑÏ�×9Ï�Ô�ÒpÏ­ÕÎË�Ô ðÊàÏ�Ý�Å�ÆÈÍ ÑÄ Å�ÆÈÍpÓ~Ï�ÄÊÍÎÙ
Ô�Ä¶É�Ï�Ó~Ó�Ë_É�Ï�Ôeð5ÒpÆÈÖpÝUÑÄy×¸ÆÈÍ�ÕÈÏ�×9Ï�Ö�É%ÅÎàÏ¡ÕÈÏ�Å�Ô�Ë~ÇpÓ�ÏMð¼Ä�ÕÊÏ�ÝØÇpË~Ï�Ó~Ó�Ï�É\É�Ï�Ô*�Fò,ãpá � á¾³ � áÎÃ�Ï�ÍpÅ\Ô�Å�ÄrÐpÐ¤ÆÊÅ\É�Ô=ÒpÏ
ÅÎàÏ�ÒpÍpÝ¡É�Ë�ÆÊÖ!ÕrÄÊÅ�Ë~Ï�Ö�É�Ï�Ö © ÆÈÖ�Ý�É�Ë~ÆÈÖyÒ�Ï�ÓåÄMÝ�ÆÊÖ�ò,ãÈÍpÅ�ÄrÉ�Ë~ÆÈÖ¿����ÄÊÅ\Ò,ÄÊË�ÖQÏ�ÉeÄÊÓ	á_í ����� � � áró�Ï�Ô�É�Å�ÄrÖpÔ�×¸Ë�Ô ð
Ô�Ë~ÆÈÖpÔ'Ô�ÆÊÖwÉ.ÒpË~Ô�ÐtÆÈÔÎàÏ�Ï�Ô.Ï�Ö9Ð,ÄÊÅ�ÄrÓ�Ó	ÑÏ�Ó�Ï�ÄÊÍ9Ö�Ë~ÕÈÏ�ÄÊÍ¸ÒpÏ�Ô.ÝßÚpÏ�ÕÎË~Ó�Ó�Ï�Ô'Ï�É.ÒpÏMÓåÄmÓ�Ë�ÄÊË�Ô\ÆÈÖyÉ�Å�ÆÈÖpÝ�­rÇ,ÄÊÔ\Ô�Ë~Ö#á
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: ù �<; � áßéb=ê?A@ëB3C�DFE Q @>GC YRI�J3K�L @0M YFK�ì ã@ I @ST L7U E%C�W L @SD I�UTYFK�U W J T K�í
V @ UäU D IÄîAïÂðbñpYÛK�U W J3U7K�L7K�J T Y @ U
E%C�W L @SD I�UUY^] @ ì�J�I7LuU D I�V @ U W K @ YFU

s�t-v<t5v ò´��ó������*yPô
Ã�Ï�Å�ÆÊÇ¤ÆÊÉ�Ï�Ô\É!àÏ�ÌwÍpË�Ð=àÏ.ÒpÏ=ÒpË~öVàÏ�Å\Ï�Ö�É�ÔCÉëÛÎÐ¤Ï�ÔeÒpÏ.Ý�ÄÊÐ�É�Ï�ÍpÅ\ÔÄ�)òpãpá � áßé � áìÃ�Ï�Ô5Ý�Æ�Ò�Ï�ÍpÅ\Ô5ÒpÏ�Ô5×¸ÆÊÉ�Ï�ÍpÅ�Ô ð
ÕrÄÊÅ�Ë�ÄrÉ�Ï�ÍpÅ�Ô © ÆÈÍ�Å�ÖpË~Ô�Ô�Ï�Ö�É9Ó�ÄÀÐ¤ÆÈÔ\Ë~É�Ë�ÆÈÖEÄrÖpãÈÍpÓ�ÄÊË�Å\Ï�Å�Ï�ÓåÄrÉ�Ë~ÕÈÏ:Ò�Ï�Ô¸Ä¶Ù�Ï�Ô¸×9ÆrÉ�Ï�Í�Å�Ô�á û Ï�ÔUÐ¤ÆrÉ�Ï�ÖÎð
É�Ë~ÆÈ× ÑÏ¡É�Å\Ï�Ô:ÐpÓ�ÄÊÝtàÏ�ÔñÒ�Ë�Å�Ï�Ý�É�Ï�×¸Ï�Ö�É2Ô�ÍpÅ2Ó~Ï�ÔñÄÊÅ\É�Ë�Ý�ÍpÓåÄrÉ�Ë�ÆÈÖ�Ô­ÐtÏ�Å�×¸Ï�É\É�Ï�ÖwÉñÒpÏÜÒ=àÏ¡É�Ï�Å�×¸Ë�ÖpÏ�Å:Ó�Ï�Í�Å
Ð¤ÆÊÔ�Ë~É�Ë�ÆÈÖñÄÊÖ�ãÈÍpÓåÄrË�Å�Ï�ÄrÇpÔ�ÆÈÓ~ÍpÏ:ÑÄ9Ó	èéË�Ö�Ë~É�Ë�ÄÊÓ�Ë~Ô�ÄrÉ�Ë�ÆrÖ­ÒpÍ Ô\ÛÎÔ\É�ÑÏ�×¸ÏÊá}õ�Å\ÆÈË�ÔVÝ�ÄÊÐ�É�Ï�Í�Å�ÔÞÒ[èîÏ¡ö[ÆÈÅ�ÉÞÔ\ÆÈÖ�É
ÐpÓåÄrÝtàÏ�ÔmÔ\ÍpÅmÝßÚ,ÄÊÌwÍpÏUÐpË~Ï�Ò#í[Ð¤Ï�Å�×¸Ï�É�É�ÄÊÖ�ÉmÒpÏ�×¸Ï�Ô\ÍpÅ�Ï�ÅmÓåÄ�Ý�ÆÊ×9ÐtÆÈÔ�ÄrÖwÉ�ÏOÕÈÏ�Å\É�Ë~Ý�ÄÊÓ~ÏOÒpÏ�Ó�Ä © ÆÈÅ�Ý�Ï
ÒpÏyÅÎàÏ�ÄÊÝ¡É�Ë~ÆÈÖ Ò�ÍIÔ�ÆÊÓ	í,Ó�Ï�ÔXÒ�Ï�Í�Ù ×¸ÆÈ×9Ï�Ö�É�ÔVÝ�ÆÈÅ\Å�Ï�Ô\Ð¤ÆÊÖpÒ,ÄÊÖ�É�ÔXÏ�ÉXÓåÄUÐ¤ÆÊÔ�Ë~É�Ë�ÆÈÖö�»÷7ø'ù � ÒpÍ Ý�Ï�Ö�É�Å�Ï
ÒpÏ�ÐpÅ�Ï�Ô�Ô\Ë�ÆÈÖú�»ûÔü Ê � ÒpÄÊÖpÔMÓ�ÏmÐpÓ�ÄÊÖ2ÒpÏ�ÓåÄ�Ô�Ï�×9Ï�Ó�Ó~Ï>�)ò,ã�á � á¸é � á

s�t-v<t-ý xzyP{}|�~-����{����*yP�ÿþ����A~7{�~���þ�þ��
Ã�Ï�Ô%ÍpÖ�Ë~É�àÏ�Ô=Ò�ÏÞÐpÍpË~Ô�Ô�ÄÊÖpÝ�ÏÞÏ�É%Ó~Ï�Ô.ÒpË~öMàÏ�Å\Ï�Ö�É�Ï�Ô%Ý�ÄrÅ\É�Ï�Ô9àÏ�Ó~Ï�Ý¡É�Å�ÆÊÖpË�ÌwÍpÏ�Ô�Ö=àÏ�Ý�Ï�Ô\Ô�ÄÊË~Å�Ï�ÔKÄÊÍ�ÐpË~Ó�ÆÊÉ�ÄÊãÈÏ
ÒpÏ�ÔVÒpË_öVàÏ�Å�Ï�Ö�É�ÔX×¸ÆÊÉ�Ï�ÍpÅ�ÔMÔ\ÆÈÖ�ÉÞË~ÖpÝ�ÆÈÅ\Ð¤ÆÊÅÎàÏ�Ï�ÔMÒ,ÄÊÖpÔVÍpÖpÏQÄÊÅ\×9ÆÈË~Å�ÏmÌwÍpË © ÄÊË_ÉMÆ/¦¸Ý�ÏQÒpÏmÉ�Å\ÆÈÖpÝ!ÄÊÍ
Å�ÆÈÇtÆÊÉ�á�Ã�Ï¸Å\ÆÈÇtÆÊÉ�Ï�Ô�ÉyÄrÓ�Ë�×¸Ï�Ö�É�àÏOÐ,ÄÊÅmÍpÖõÝ�ÆÊÅ�ÒpÆÈÖõÆÈ×OÇ�Ë�Ó�Ë~Ý�ÄÊÓ´átÃCÏ�Ô�ÐpË�Ó~ÆÊÉ�Ï�Ô>��ÒpÅ\Ë~ÕÊÏ�Å�Ô � Ï�ÉQÐpÅ�Æ¶ð
ãÈÅ�Är×9×¸Ï�ÔeÔ\ÆÈÖ�É.Ï¡Ù.àÏ�Ý�Í�É�àÏ�Ô�Ô�Í�Å¼ÍpÖpÏMÝ�ÄÊÅ�É�Ï���� þ �	�
�	� ý
� ÕÎ×¸Ï � «ÈümÇpÄÊÔÎàÏ�ÏXÔ\ÍpÅ¼ÍpÖ¸ÐpÅ�ÆÎÝ�Ï�Ô�Ô�Ï�ÍpÅ

�����
	���
��������������������������	� !���"���#	� $��% &�'�(���*)+�����-, ./���*�0����1324�5��67�3	(8 9��



� Î��hÚFË��Î�ÙëÎ>Ê�ÉÞÍ(Ì'Ë Î*Õ � ÎhÓ*Í�Ø���Ø/Ì7Ó��ÉHÒ Î��RÍ(Ó�Ù�Ø ü �ÎÞÒ ÎÔÓ

��������������������

������
������

����������������������������
���������������
��������������� � �  � �  � �  � � 

!�!�!!�!�!!�!�!!�!�!

ORCCAD

SUN workstation

VME boards

Ethernet link

Power units

: ù �<; � á�¡�=#" I E Q K�L @SE L D I @ V�J B K E K @ V�V @ Y D U�$/U5L G@SO�@ îAïÂð GC&%(' YIYFV

«����ÞéR�¶ð7³Èü �*) ¥rátÃCÏ!Ô\ÛÎÔ\É�ÑÏ�×¸ÏOÒ#èéÏ¡Ù�ÐpÓ~ÆÈË~É�ÄrÉ�Ë~ÆÈÖñÉ�Ï�×¸ÐpÔÞÅÎàÏ�Ï�Ó�×OÍ�Ó~É�Ë ð�É�¨ÄÊÝßÚpÏ�ÔV×OÍpÓ_É�Ë ðëÐpÅ\Æ�Ý�Ï�Ô�Ô\Ï�ÍpÅ\Ô
+-,/.#�0�21	3 ¹ Ï�Ô\É9Í�É�Ë�Ó�Ë~ÔÎàÏráeÃ�Ï�ÔUÐpÅ\ÆÈãÈÅ�Är×9×¸Ï�Ô�Ô\ÆÈÖ�É9Ò[è�ÄÊÇtÆÈÅ\ÒæÝ�ÆÈÖ	4Ý�ÍpÔ9Ï¡É¸Ý�ÆÈ×¸ÐpË�Ó¡àÏ�ÔOÔ\ÍpÅ¸ÍpÖpÏ
Ô\É�ÄrÉ�Ë~ÆÈÖIÒ�Ï!É�Å�Ä�ÕÊÄrË�Ó	í�ÐpÍpË�ÔMÉ�àÏ�Ó¡àÏ�ÝßÚ,ÄÊÅ�ã�àÏ�ÔØãÈÅ3¨ÄÊÝ�Ï:ÑÄ9Í�ÖpÏOÓ�Ë�ÄÊË�Ô\ÆÈÖê�eÉ�ÚpÏ�Å�ÖpÏ¡ÉØÕÎËåÄ¸ÍpÖpÏyÝ�ÆÈ×¸×­ÄÊÖ�ÒpÏ
+-,/.#�0�21	3ÞÕÈÏ�Å�Ô%Ó�Ä!Ý�ÄÊÅ\É�ÏÞÝ�Ë~ÇpÓ�Ï � ÕÎ×¸Ï � «�ü±�)ò,ãpá � á¾¡ � á
¤ëÓ~Ô=Ô\ÆÈÖ�ÉKÏ¡Ù'àÏ�Ý�Í�É�àÏ�ÔKÔ�ÍpÅ=Ó�ÏVÅ�ÆÈÇtÆÊÉ=Ï�É�ÓåÄ
Ó�Ë�ÄÊË�Ô\ÆÈÖ��eÉ�ÚpÏ�Å�ÖpÏ¡É5ÐtÏ�Å\×9Ï¡É�ÒpÏ=Ò�ËåÄÊÓ~ÆÈãÈÍpÏ�Å�Ä�ÕÈÏ�Ý=Ó�Ï¼Ó~ÆÈãÈË�Ý�Ë�Ï�ÓÊÏ�×yÇ,ÄÊÅ�ÌwÍ=àÏríìÖpÆÊÉßÄr×9×¸Ï�Ö�ÉCÐtÆÈÍpÅ © ÄÊË�Å\Ï
ÒpÏ!Ó	èîÄÊÝ�ÌwÍpË~Ô�Ë~É�Ë�ÆÈÖ2ÒpÏ!ÒpÆÈÖpÖ=àÏ�Ï�Ô�á ) ÆÈÅ�×¸Ë�ÔMÓ�Ï�ÔÞÐpË~Ó�ÆÊÉ�Ï�Ô�ípÉ�ÆÈÍpÔXÓ�Ï�ÔXÐpÅ\ÆÈãÈÅ�ÄÊ×9×¸Ï�ÔMÔ\ÆÈÖ�ÉmÅÎàÏ�ÄÊÓ�Ë~ÔÎàÏ�Ô�ÑÄ
Ð,ÄÊÅ�É�Ë~Å%ÒpÏ�Ó	èéÏ�Ö�ÕÎË�Å\ÆÈÖpÖpÏ�×9Ï�ÖwÉ65&�
787 ý:9 á

sut5v<t<; =?>A@B@DC�E
5&�
787 ý:9 �GFUÐ¤Ï�ÖIH�ÆÈÇtÆÊÉKJ!ÆÈÖ�É�Å�ÆÈÓ~Ó�Ï�ÅLJ!ÆÈ×¸ÐpÍ�É�Ï�ÅLM�Ë�Ò�Ï�ÒIN:Ï�Ô\Ë�ãÈÖ � �»õKÚpÏPOØÅ�Ý�Ý�ÄÊÒ�õ�Ï�ÄÊ×ñí
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�rx���n�xzpmh�swhyxzq_lrp�s�u�nin�lr�v�lol�����^ Z� ]�¡:¢ � ] H_^a`b^[c��
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qihydgfilrq�sLloqgsmjmlªlof��¬«kh~uV�ilopLn
xzj�swp��ilª�ixzqtq��lrlopr���b�~�ylrp�jwu�p|pmlr�{}i�~loqgs
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�Pu��~�rft�[losb�[q8�k¥2lrpbsmjwu�qip|hysmh~xzqip	lrq�swj|lX�lvsTu�smp�p|l © xzq�s���j�¨u��ol§�uÚ�ilop-�lv«
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x�s-pmxzq�s�ftswhy�~h~pk�lrlop§n
xzftj&�oxz�&n
xzp|lrj§�ihv�lrjmu�jm�T�ihydgfilr�&lrq�s�los&�~x�¨
�zhydkftlr�&lrq�s&�~lrp>õ4¨u��T�tlrp_�Bxz}�x�s-n�xzfij-�rjk�lrlrj&fiqil��&h~pmp|h~xzq?�oxz��nt���losml��b�Aqil © xzh~p§�olrp
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x�s	lop|sæsmjwu��ifthyswl�lrq§�ox��tl�swlo��ntpæjk�lolr�t�eé�é
n�xzfij�fiq#p�Ðkp|sP�lo��lA�8��lv��ni�yxzhyswu�swhyxzq£�oê�ë � �ixzqtq��l��k��q��ilrp�uP«�u�q�sTu��zlop��tl�5&�
787åì 9 lrp�s
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�~l��rxk�ilDswlo��nipbjk�lrlo�[losbloq��0�lojwu�q�s��ylrp��lv«
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x�fijÚ�~l§j|xz}
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xzqt�áu�f��óÓ�ßmu��¦}�lrp6�il#î�ïàð8Ñ2p|xzhys���u�j|smh~�rft��u�smh~xzqipo�2��qK�T�[u�j|h~x�s6�¦ftqih��il
é*j|xzfilrp�pmfintn
xzpk�lrlop¦pwu�qtp © jmx�smswlo��loq�s¦uP«zlo�_�~l&pmx���lop|s{jmlr�yhv�l&u�fK}[u�pmp|h~qK�ifªjmx�}
x�s��zj3¨u��rlÜ�u
fiqil6}[u�j|jmlÚ�ilÚ�yh�u�hypmxzqj�ý�[�t�yÃz�ß« � �aO�q��th~pmn�xzp|l6u�h~qip|hå�8��fiq�}ih~n8�lr�il#�u>«¦�ilo�zjk�lopA�tl��yh~}�lrj�s��l���¥2l
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x�s
�ý�[�t�
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�rxzj|nipDdgfih
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�rxz�&��u�qi�il#�u£¨losmjml6u�nint�~h~dgf��lol6�[u�qipB�rl6�ru��ijmlH�ýdkfiu�swj|h��lr�&lÚn[u�j�swhyl � �
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_¿^�] ¨/ö_ôæù�ñXõLøL÷eôbúoñ�ö
��xz�&��l�qixzfipÚ�²�RuP«�xzqipÚ���l©ßç�uX�&h~p�lrqÜuP«�u�q�s6nijk�lo���lo�ilr�&��loq�sPÑ2��u���xk���lr�yh~pmu�swhyxzq�lvsÚ��u�pmh~�{f�¨
��u�swh~x�qápmxzq�s&��x�h~qip§�oxz��nt�~lv��lop&�iu�qip&�~lÒ�Pu�p��8��fiq }ih~n8�lr�il�u�j|smhy�[�oh~lo��dgfihAuI�lvs��lX�rx�q	4�rfVlos
���lv«zlr�yxznin��l�n[u�j������ixz�&��lBdgfil�n�xzfij��~lA�rxzj|nip��gfi��u�hyql�<�{fipm�o�~lrpoÑksmlrqi�txzqiprÑ © u�swhy�zfil��y��� � �kþ§�lrp
�~x�jmp�dgfil§�²�­xzq*pr��h~q�s��lojmlrp|pmlL�u_��u#��u�j|�T�il�Ñ
�~lrpÚntjmxz}i���lr�&lrp���uçß|lofijmp��tl§��u#�&x����lr�~hypwu�smh~xzq��tÐ�¨
q[u��&h~dgfil§�oxzqi�olrjmqtlrq�s{�~uÒnijmhypml§lrqÝ�rx���ntsml-los���u_�zlop|smh~xzqÜ�ilop�l��åxzj�swp6�il-�rx�qgswu��os�uP«zlo���yl
pmx�����¥/lop�swjmuP«�u�f��_�tl>�#© hylr}�lrjrÑtÓ/���/�H�ª_*�lrqtx�sPÑ�Ã ��� �H����j|xz�z�yh�u�smxiÑ[Ã ��� «b� ) fijm�¦f�¥r�~f#loseu�����Ñ
Ó/����Ãb�iè © loh}�
lrjBlos�_Ú�~xk�%¢�lojrÑ2Ã �/� « � qix�fip�x�qgsBp|lrj�«�h/�ilÚsmjwu��&lÚn
x�fije�rlvsmswl�n[u�j�swhyl��
_¿^S_ rQ«�öji­¬ ú�®Òø¯N õ¯N�k ù�ñbaóñ§ôäk°�Ç�ã�Å�±/ã©Ç�È�ãbØ�È³²~Ç�Ùkä&ÕkÅ�ÊTÅÚÕkÇ¼ÊvÈ�×#ÅvÙ[ã0ÙåÇ�ÈgÆ�ÙåÇ�ã�ÅvÉwÇ�ÙtÆ¯´µ ²�Ø&Õ�¶ÅvÉ(Î�·p¶Å¼Å	â�ÉTÅv×§Îq¸ÅvÉwÅ�¹*·¼Îàã©ÅTÆTÆ¼Å2º-ÕkÅµ Åvã�»µ ²�Ø#Õ�¶ÅvÉ(Î�·¼¶Å¼ÅAÆ¼ÅTÊTÇ�Ù�ÕkÅ½¹�ØkÊTÊb¶Å�²,¶ÅvÉ|Ø�ã<Î�Ç�Ù,º¦ÕkÅ µ!¾
v<t5v<tws ¿ÁÀ��*����~����*� {2�A�A��~w�Ä�*�ÃÂ;Ä����my[�pÅ{�Z�����A� ô��A����~�ôÃÆ�ÇÂ���ô

��È¦�uy���ôÉÂ�� {2���A���Z{��
��xzftp��²�­��Ðkn
x�sw�8�lopml��tl�j|h~�zhy�ihys��le�ilrp�p|smjmfi�vswfij|lrprÑ������lrdgf[u�smh~xzq&�ilA��uÚ�tÐkq[u��&h~dgfilAn�lrfts�pr��lv��nij|h�¨
�&lrjepmx�fip��~u © xzjm�&l6¥/u��zjmu�qi�zhylrqiqilÚp|fihy«�u�q�sml§ÂÊf�&µ � »µAéÌËú�»µÛø!´µ � ´µBéÎÍ±�&µ �{ÏÁÐ �²Ó���Ã �
= µ1Ñj¤ �(Òelrp�s	�ylæ«zlr�vswlofij	�ilop:«�u�j|h�u�}t�~lrpå�il��oxzqt�[��fijwu�smh~xzqH�ýn
xzp|hysmh~xzqip8u�j|smh~�rft��u�hyjmlrpoÑrn�xzpmh�swhyxzq
lvsBxzjmhylrq�sTu�swh~x�qXu�}ipmx��~filopA�tf�j|xz}
x�s � Ñ

= ÐÓÏÕÔiÖ ø��³×
ØÙÑ ¤ �(ÒÒlrp�s{�yl-«�lr�vswlrftj{�ilop�l��åxzj�swp6�0�loq��lrjmu��~hypk�lrpo� Ö�ÏÇÚ�Û Ñ ¤ �ÜÒzÝblrp�s{�yl
«�lr�vswlrftj��ilop��oxzfini�ylrp�u�j|smh~�ofi��u�hyjmloprÑ Û Ñ"¤ �ÜÞªlrp|s��~le«�lr�osmlrfij��ilrp��rx�fini�~lop���x�smlrfij|prÑ Ú lop|s
�~u_�#u�swjmhy�rl­ßuà\áãâ �ilrp6jk�lon[u�j�swhysmh~xzqtpÚ�ilrp�u��vswh~x�qip6�ilrp6�&x�swlofijmp6pmftj��ylrp�u�j�swh~�ofi��u�swh~x�qiprÑ
�#ßià Ï ßZä�«-losÜâÕåÉßià �

=ÁÊ lrp�sA��u§�#u�swjmhy�rl��å�­hyqilrj�swh~lÚ�tl��th~�&lrqip|h~xzq³ßUá¯ß0Ñ
=æË lop|sA��u¦��u�swj|h~�ol�ßUá¯ßL�ilrpAlz�
losmpA�olrq�swj|h © fi��lrprÑa��Ðkj|xzpm�oxznih~dgfilop�lvsB�il{��xzjmhyxz�~hyprÑ
=æÍ lrp|sA�yl�«zlr�vswlofij��ilop © xzjm�olrpB�il��zjwuP«khys��lÚ�	�lrq��lojwu��yh~pk�lrlrpe�tl��ihy��loqipmhyxzq³ß	�
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v+t-v<t5v ¿ÁÀ��*��� ~7���*�ÿ{2���A�P~��Ä�*�ïÂ;Ä���� y[�¼Å{�Z��ô��A����~�ôÃÆ�ÇÂ���ô ��È¦�uy���ôÂ���{2���A���Z{��
¥/u��tÐkq[u��&h~dgfilK�8�­ftqIjmxz}�x�s�pmxzfi�&h~pá�u��ilop
lz�
xzj�swp*�tlª�rxzq�swu��os*pr���lr�rj|hysLp|xzfip
�~u © x�jm�&l
�0�lrq��lrjwu��~l-Â Êf�»µ � »µAéÎË´�»µÛø\´µ � ´µBéÎÍ±�&µ �bÏÁÐ é Ð�ð �²Ó��üÓ �
x/�fáÂ Ð�ð pmxzq�s��~lop��rxzftni�~lop�loqi�zloqi�ijk�lop6n[u�jÚ�ilop © x�jm�rlopÚ�il§�rx�qgswu��os6smlr�~�ylrp�dgfil-�ylrp��oxzq�sTu��vswp
uP«zlr�A�~l�pmxz�²Ñzfiqilen�xzfip|pk�lrlA�[u�qtp��ylD�ixzpbx�f&}th~lrq-loqi�rxzj|lB�~le�ilofij|s��8��fiqilB��u�jm�T�tle�8�­lopm�ru��~hylrjr�����

J�^iñ�c¼� Yªò ñ�c ]
¡/]¯óôò<Yxò`õ ^uñ
þÚu�qipA�~lÚ�ru�p��tl��oxzq�sTu��vs�uP«zlo�{�yl�p|xz��Ñ[�yxzjmp|dgfil��tlrpAn
xzhyq�swpAu�nin[u�j|swloq[u�q�s�u�f�j|xz}�x�sApmxzq�s�lrq
�rxzq�swu��os-uP«�lr�Ò�~l�pmxz�²Ñ/xzqán
loftsó�lo�rjmhyjml�fiqilV�lodkfiu�swhyxzqª�ih�swl&�il © lrj|��lvswfij|l_n�xzj|swu�q�s¦pmftj¦�~lop
n
x�pmhysmh~xzqtpD�il��rlrpBn�xzh~q�smpÚÂ

ö �»µ �bÏ�÷ ö Ò �»µ �öªø �»µ �úù Ï � �²Ó��¾³ �

ö Ò �»µ � n�xzj|sml{p|fij��~u�n�xzpmh�swh~x�q�p|fihy«�u�q�sÚ�²�Ru���l{O�Ð*�ilop�n�xzh~q�swp��il{�oxzq�sTu��vsÚlos öûø �&µ � pmfij��~lrftjn
x�pmhysmh~xzqÒp|fihy«�u�q�sA���­u���l�O��ö�ý�i�i�üÓk�yÃ � �

J�^ ¢gü!ó<]Iõ&¡:]*Z ^iñ�c Y[Z c
O�q�n�lrftsAl(�tntjmh~�&lrje�ylrpe�oxzfini�ylrpB�il6�rxzq�swu��osApmx�fip��~u © xzjm�&lÚpmfthy«�u�q�swl-ÂÐgðrÏþý �»µ � Ø]ÿ �»µÛøg´µ � �²Ó��ßé �
x/�f-Â ý �&µ � lrp�s	�~ue�#u�smjmhy�rl�ßmu��oxz}ihylrqiqil��ilop0�oxzq�swjwu�h~q�swlop:�tl�n�xzpmh�swhyxzqip2�ilop0n�xzh~q�smp2pmfij:�~lopmdgfilr�yp
pr�­u�nini�yh~dgfiloqgsA�ylrp © xzjm�olrpB�il6�rx�qgswu��osrÑ ÿ jmlonijk�lopmlrq�sml��olrp © xzjm�olrpr�
���������
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¥2xzjmp|dgfil{�ylrpBlz�
xzj|smp��tl��oxzq�sTu��vs��rx�jmjmlopmn�xzqi�iloq�s��u-�ilrp�lz�
xzj|smp��il��rx�qgswu��os�uP«zlo�{�~l6p|xz��Ñ[�ylrp
�rx�fini�~lopB�il6�rxzq�sTu��osApr��lv��nij|h~�&lrq�sApmxzfipA��u © x�jm�&l§ÂÐ�ðrÏþý Ò �&µ � Ø ÿ Ò �&µ
ø\´µ � é ý ø �»µ � Ø ÿ ø �»µÛø!´µ � �²Ó��¾¡ �
��lrpAlz�
xzj�swpA�rxzj|jmlrp|n
x�qi�ilrq�s-�u&ftq�loqipmlo�¦}i�~l��il © xzjm�olrpBpr��lv��loj�4�Pu�qgs�pmfijA�T�[u�dgfil�n
x�h~q�sBn
x�pk�l
pmftjæ�~l�pmxz�²Ñ�xzj�sw�ix��zxzq[u��ylr�&lrq�sæx�f¦n[u�jmu��~���lr�~lo��loq�sæu�f{pmxz���<�8��x/�f¦�~lop	���loqixz�&h~q[u�swh~x�qip0�tl © xzjm�olrp
qixzj|�#u��~lrp�losÚsTu�qi�zlrq�smh~lr�y�~lop�los6�ylrpÚh~qt�ih~�olrp Ò lvs ø � �2¥2lopÚ�¦fi�ysmh~ni�yh~�ru�swlofijmp��il-¥/u��zjwu�qi�zl ÿ Òlos ÿ ø smjwu��tfih~p|lrq�sA���­u���nt�~hysmfi�il��il6�rlrpBl��åxzj�swpo�
J�^uñ
c¼� Yªò ñ
c ]Iõ-¢ ñ ò`óýY c  ] � Yªóý]Iõ
¥2lrpÚ�oxzq�swjwu�h~q�swlop�ftqih~�~u�s��lojwu��ylrpBswjwu��ifih~p|lrq�s6�~l © u�hysÚdgfil§�ylrpÚn�xzh~q�smp��il§�rx�qgswu��os6qtl§n
loft«zloqgs
lrqÜu�fi�rfiq*�Pu�p��tlrpm�olrqi�tjml-u�f
�tlrpmp|xzfipÚ�ifLqthy«zlru�f
�ifLp|xz�:�#u�hyp�dgf8��h~�yp�n�lrf�«zlrq�s6���lo�rxz�y�~loj&�u
swx�ftsB��x���loqgs6Â »ö Ò �»µ ��� � �²Ó��ß« �
è	u�jA���lrjmh�«�u�swhyxzqipDp|fi�r�olrpmp|hy«�lrp��il ö Ò xzqXxz}tswhylrq�s6Â� ´ö Ò �»µ �bÏ����
	���
����
 ´µ ÏÁý Ò �&µ � ´µ»ö Ò �»µ �bÏþý Ò �»µ � »µBé ´ý Ò �&µ � ´µ ÏÁý Ò �»µ � »µeé�� Ò �&µ
øg´µ � �²Ó�� ���

¥/u§�rxzq�swjmu�h~q�sml�p|fijB���­u��r���lr�v�lrjwu�swh~x�qÒqixzjm��u��yl>��Ó��ß« � �ilv«kh~lrq�s�u��yxzjmpÚÂý Ò �»µ � »µBé�� Ò �&µ
øg´µ ��� � �²Ó��ß� �

J�^uñ ¡\ò c ò ^uñ õ§¡:]LZ ^ H�ü!óz ]�HK] ñ�c Y � ò c  ]
þ�lrp��rxzqt�ihysmh~xzqip��il��oxz�&ni�v�lo��loqgswu�jmh�s��lBjmloqi�iloqgsD�rxz�&ntswl��if © u�h�s�dgfil��~xzj|pmdgf8��fiq_�rx�qgswu��os�pml
jmx���ntsrÑ8��u © xzj|�rl&qixzj|�#u��yl¦�rx�jmjmlopmn�xzqi�[u�qgsml#�ix�hys>¨losmjml-qgfi�~�yl§�²è © lrh �åloj�lvs1_6�yx��%¢�lrjrÑbÃ ��� «l�© h~lo}
lojrÑ�Ó/����� � �V��lrp �rxzqi�thyswhyxzqip �il �oxz�&ni�v�lo��loqgswu�jmh�s��l lrq�smjml �ylrp © xzjm�olrp �8�­u�nintfih
qixzj|�#u��~lrp ÿ Ò lvs��~u¦�rxzq�smjwu�hyqgsml6�il © lrjm�&losmfijml ö Ò pr���lr�ojmhy«�lrq�s�Âÿ Ø Ò �»µÛøg´µ � »ö Ò �&µ �bÏ �
ø ÿ Ò �&µ
ø\´µ ��� ��ø »ö Ò �»µ ��� � �²Ó�� �R���� ü ^ac \��]Iõr]L¡/] ñ/^uñ�� óôòôõ�õr]IHó] ñ
c
þ¦�lrp0�~xzj|p0dgf8��fiqil�lv�kswjk�lr�&hys��l�lrq�smjml�loq¦�rx�qgswu��osæuP«zlr���~l�pmxz�²Ñ�lo�~�yl�n�lrf�sæ�z�yh~pmp|lrj:�ilrp|pmfip+� _
�lrqix�srÑ
Ã ��� �N�8© h~lr}�lrjoÑgÓ/���/� � ��þ�lrp © xzjm�olrp��il © jmx�smswlo��loq�swpblrq�smjmlrq�s�u��~x�jmpblrq�ß|lof�lvs�po�­x�nin
x�pmlrq�s�u�f
�z�yh~pmp|lr�&lrq�sP�
��lo�~xzq#�~lA��xk�8�lr�yl��tl © jmx�smswlo��loq�swp�p|lr�ope�8� a���x�qgsmxzqip�¨���xzfi�yxz�¦}8Ñg�yxzjmp|dkftl��ilof��
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xz}kß|lvswpBpmxzq�sBloq��oxzq�sTu��vsPÑ[hy�
q8�µÐXu¦n[u�pe�z�~hypmpmlo��loq�sepmh2�²�Ru��&ni�yhyswft�il��tlÚ��u © xzj|�rl�swu�qi�zloqgsmh~lo�~�~l
lrqi��lrqi�ijk�lrl�n[u�jB�~lÚ�oxzq�sTu��vsA�ilr�&lrfij|l6�[u�qipB�~lÚ�F¨xzqil��il © jmx�s|swlo��loqgsrÑipmx�hys6Â��� ÿ ø ���! #" º ÿ Ò ��Ók�yÃ�� �
x/�fÜÂ " ºAlrp|sA�ylÚ�rxklÔ¦&�rhylrq�sA�il © j|x�smsmlr�&lrq�sB�~hv�lÚu�f��Ò�#u�s��lrj|h�u�f��#lrq��rx�qgswu��osr�
��h�����xzq_pmftnin
x�pml�dgfil��~u��oxzqi�ih�swh~x�q��il�qixzq_�z�yh~p|pmlr�&lrq�s�lrp�sepwu�smh~p © u�hysml�Ñg�rlo��u�p|h~�zqthy�[l�dkftl��~lop
���lrnt��u��olr�&lrq�swpD�~u�s��lojwu�fk�&�ilrp�lv�kswjk�lr�&hys��lop�p|xzq�sDqgfi�~poÑ��ol�dgfih�pmlAswjwu��ifihys�n[u�j�fiqil��rxzq�smjwu�hyqgsml
pmfijB�ylrpBn
x�pmhysmh~xzqtp�sTu�qt�zlrq�swhylr�y�~lrp��ilrpAn
x�h~q�swpe�il6�oxzq�sTu��vs�dgfih/po���lo�rjmh�s6Â»öªø �»µ �{Ï � ��Ók�yÃzÃ �
è	u�jB���lojmh�«�u�swh~x�qipepmfi�o�rlopmpmh�«zlop��il öûø Ñtxzq�x�}tswhylrq�s6Â� ´öûø �&µ �bÏ �$�$%&��
����
 ´µ ÏÁý ø �&µ � ´µ»öûø �&µ �bÏÁý ø �»µ � »µBé ´ý ø �»µ � ´µ Ïþý ø �»µ � »µeé�� ø �»µÛøg´µ � ��Ók�yÃçÓ �
¥/u-�oxzq�swjmu�h~q�swl6p|fijB���­u��r���lr�v�lojwu�smh~xzq_swu�qi�zloq�swh~lo�~�yl>��Ó���ÃzÃ � �tlo«kh~loqgs�u��yxzjmpÚÂý ø �&µ � »µBé�� ø �&µ
øg´µ �{Ï � ��Ók�yÃ�³ �
N'�gñ YxHOò J ¢:]*Z ^iñ�c ò ñ ¢:]*Z ^ Hãüró(�] c ]
¥/u © xzj|�¦fi��u�swh~x�q§�il��~u���Ð�qiu���hydgfil��oxzq�swhyqkftl��oxz��nt���losmlBdkfth
nij|lrqi��lrq_�oxz�&ntswl¦�u��~u © x�h~p��~lop
�rxzq�smjwu�hyqgsmlrpDftqih~�~u�s��lojwu��ylrp�los��~lrp��rxzqt�ihysmh~xzqip��il��rxz�&ni�v�lo��loq�sTu�j|hys��lBp|xzfipD��Ðkn
x�sw�8�lopmlÚ�il�qixzq
�z�~hypmp|lr�&lrq�sBpr���lr�ojmhysB�[qiu��~lo��loqgs6Â)******+ ******,
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- ý Ò -&/10w»/eé�� Ò -3/54\´/10(0 Ï>:
-�Ók�yÃ@?�0

���ç^a` ó(�]IHó]�¡BA ^ ü c ò`H�ò`õrY c ò ^uñÎJ ¢/Y[¡ � Y c ò J ¢/]  ] J ¢\ò3CtYªóý] ñ�c
¥/u��tÐkq[u��&h~dgfilen�lrfts�po���lo�rjmhyjmleloq�u�nini�~hydgf[u�q�sb�~l�nijmhyqi�rhyn
l��il�_�u�fipmpb�ile�&xzhyqi�ijml����lo«kh�u�swh~x�q-<�²�Ru��o���lo�v�lrjmu�swhyxzqá�8��fiq p|Ðkp|sP�lr�&l��ilXp|xz�~hy�ilrp§p|xzfi�&h~p*�uL�ilrp&�rx�qgsmjwu�hyq�swlrp-po���lo�Pu�j�swl��~lÒ�&xzh~qip
n
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q21=θ zo

θq20= yo

θq19= xo

y

xz

q17=yo
q16=xo

q18=zo

position du corps

orientation du corps
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(C19,C20,C21)

(C1,C2,C3)

(C4,C5,C6)

(C7,C8,C9)

inclinaison du tronc (q13,q14,q15)

C11

y

C12

C10

z

C15

C14 x

C16

C17

C18

C13

centre de masse (x,y,z)  

 cheville gauche (x,y,z)  

cheville droite (x,y,z)  
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ÔNÉ�ÖÍ�Û�É�n�×=Ö=Îpq§Ð�l!ÍsnsËvÎrq�lGnÞÔNÉ8Ö�nsÑsÎYÉ�nS×�Ö=Î)ËvlGÌtÍsÎ�Ïpl�Ð%Ð%É�ÑsÍsÎ8ß�ÈÊÉàÓNÜ�nsÖ=Î]³Sß?d�ÔNÉ�Ü�Î�q=nsÌâá8É�Ñ5×�ÎÔsÖ!ÒÎpq=ÎrÑ5×�Î�Ë+ÛEÉ�ËyËvnsÖVÎÕÜ�ÒÎpÑÝÒÎrÖ�É�ËyÎcÍ�Î�Ë«Éäã�|É�ÏTS�Î§åÅl�æul�×UÚonsÌçÏplGÖVÖ=ÎpqVÔul�ÑsÍèÙÉ%ËvÉ%ËylGÌéÍsÎ�ÏrlGÐ�Ð)É�Ñ�ÍsÎn�×=ÌvËvÌyq!ÒÎrÎ�q=nsÖUê ¯�ë ÔQlGnsÖ
ËvÎ�qVnsÌyá!Ì�Í�ÎÕ×=Ö�É)¾VÎrÏr×=lGÌvÖVÎpqpßÈéÎ�Ð�lSÍsn�ËvÎ�ÖVÎpqVq=lGnsÖVÏpÎ�ÔQS5ì!q=ÌyÚ!n�Î�ÏrlGÑ5×�Ö�|lGË�ÒÎ§í�î�ïðÏplGÖVÖ=ÎpqVÔul�ÑsÍñÙÉ�nsÑsÎ§ÌvÑ5×=ÎpÖVI�É8ÏpÎ�É;áGÎrÏ§ËvÎ�ÖVl�yæQl�×;ßéòÅÑóÔ�Ö=ÎpÐ�ÌvÎrÖ�Ôul�ÖV×ÕÍsÎ�q=l�ÖV×�ÌyÎ§Îpq9×�É�qVq=l!ÏpÌ�ÒÎ�É�n�Wôá8É�ËyÎpnsÖVq}ÍÝÒÎpËvÌâá!Ö!ÒÎpÎrqÕÔNÉ�Ö�ËvÎrq�Ïpl!ÍsÎpn�Ö=q}Îr×ËvÎ}q=ÎrÏplGÑ�ÍôÔulGÖ9×�Í�Î�q=l�ÖV×�ÌyÎcÏrlGÖ=ÖVÎpqVÔulGÑ�ÍôÉ�n�Wõá8É�ËvÎrnsÖ=qÅIzlGnsÖVÑsÌvÎrqUÔNÉ8ÖUËyÎpq�ÔQl�×=ÎpÑ5×�ÌylGÐØÙÎ�×�ÖVÎpqpßQÈéÎÔQlGÖV×�Í�Û�ÎpÑ5×=Ö!ÒÎpÎØÎpq9×�É�qVq=l!ÏpÌ�ÒÎØÉ8n�Wö×�ÎrÑsq=ÌylGÑsq�ÍsÎõÏplGÐ�Ð%É�ÑsÍsÎà÷øÎrÑ5áGl6ì/ÒÎpÎpqYÉ8n�WÞÐ�l�×�ÎrnsÖ=q�ÍsnÖ=l�æul�×pßÈéÎUÐ�l!ÍsnsËvÎ
ÖVÎpq=qVlGnsÖVÏpÎ�Ô�Soì!qVÌvÚonsÎ�Ñsl�Ñ)Ïpl�Ño×=Ö�|lGË�ÒÎÅùpú!ûxùpü?ý�ù�ÏrlGÖ=ÖVÎpq=ÔQlGÑsÍþÙÉ}nsÑ�Î�ÌvÑ5×=ÎpÖVI�É8ÏpÎUÉ6á�ÎpÏËvÎrq�Ï;É8Ô�×�ÎrnsÖ=q�Ísn¿ÖVlGæQl�×;ß X ÎôÐ%l!ÍsnsËyÎØÑsÎôÏrlGÐ�ÔulGÖ9×�ÎØÚ!n�ÎôÍsÎpq�ÔQlGÖV×=q�ÍsÎ�qVlGÖV×=ÌvÎ�ÚonsÌ�q=lGÑ5×É�qVq=l!ÏpÌ�ÒÎrqÕÉ�n�W�ÍsÌykÅÒÎpÖVÎpÑ5×�q�ÏpÉ�Ô�×�ÎrnsÖ=qÕÎmWS×SÒÎpÖVlSÏrÎpÔ�×=ÌyIzq�Ísn�Ö=l�æul�× C ÏpÉ�Ô�×�ÎrnsÖ=qÕÍ�Û�ÎrkulGÖ9×;ÿ�nsËâ×�Ö=É�q=lGÑBÿá!ÌvqVÌvlGÑ�ßâßâß�F�ßÈéÎpq/Ïpl�Ñoá�ÎpÖVq=Ìvl�ÑsqÝÎrÑ5×�Ö=ÎÅÔQlGq=Ìâ×�Ìvl�ÑsqiÉ�Ö9×�ÌvÏrnsË«É8ÌvÖ=Îrq�Î�×ÝÔQlGqVÌy×�ÌylGÑsq Ð�l�×=ÎpnsÖVqpÿGÏrlGnsÔsËyÎpqtÉ�ÖV×=ÌvÏrnsË«É�ÌyÖ=ÎrqÎr×�×=ÎpÑsqVÌvlGÑsq�Ð�l�×�ÎrnsÖ=q§qVÎõIzl�Ño×�ÔsÉ�Ö§Ë-Û�ÌvÑ5×�ÎrÖ=ÐÞÒÎpÍsÌvÉ�ÌvÖVÎ)ÍsÎYÍsÎrn�WeÐ�lSÍsn�ËvÎpq�É�ËvÜGl�Ö=Ìy×!SsÐ�ÌvÚonsÎpq(Å
� ý��Nûçù�����ù;ù��züQû_Îr×	�GüQû�
Qú!ý�ù��züQûtß X ÎrqU×�Ö=É�Ñsq9IzlGÖ=Ð%É8×�ÌylGÑsq{ÑsÎ}q=l�Ño×�ÔNÉ�qÅÌvÐ�ÐÞÒÎrÍsÌ«É�×�Îpq{Í�nØI�É�Ìâ×ÍsÎrqÅÏpÉ�Ö�É8Ïr×SÒÎrÖ=ÌyqV×�ÌyÚonsÎpq{ÍsÎrqJ×�Ö=É�Ñsq=Ð�ÌvqVq=ÌylGÑsqJÍsnYÖVlGæul8×
É�n�W�Ö�É�ÔsÔQlGÖ9×�q{ÍsÎ�Ö!ÒÎpÍsnsÏ�×�ÌylGÑ�á�É8Ö=Ì«É8æsËvÎrqC ÔsÉ�ÜGÎ'f�³GF�ßÈéÎ�Ð�lSÍsn�ËvÎUÉ�ËvÜGl�Ö=Ìy×!SsÐ�ÌvÚonsÎÅù���
�
iü?ý � ÍÝÒÎr×=ÎpÖVÐ%ÌyÑsÎ�Ë«É}ÔQSNÉ�qVÎ�ÍsÎ�qVnsÔsÔQlGÖV×{ÏrlGnsÖ=É�Ñ5×�Î)ÙÉ�ÔNÉ8ÖV×�ÌyÖÍsÎrqUÌyÑ�IzlGÖ=Ð%É8×=ÌvlGÑsqtÍsÎrqUÏpÉ�Ô�×�ÎrnsÖ=qÅÍ�Û�ÎrkulGÖV×
ÖVÎ��ÏrnsÎpqUÍsnØÐ�l!ÍsnsËvÎ�ùpú!ûxùpü?ý�ù�ßÈéÎpqÕÌvÐ�ÔNÉ�Ï�×�q�qVlGÑ5×}Í3ÒÎr×=ÎpÖ=Ð�ÌvÑÝÒÎpq)ÙÉ�ÔNÉ�Ö9×�ÌvÖ�Í�Û�n�ÑsÎ�ÐÞÒÎ�×/Ssl!ÍsÎ§ÍsÎ§ÍÝÒÎ�×�ÎrÏr×�ÌylGÑþÍsÎ§Ö=nsÔS×�nsÖVÎ�ÏrË«É�qÃyq=ÌyÚonsÎ�æNÉ�q!ÒÎpÎ�qVnsÖJË-Û�É�ÑNÉ8Ëyì!q=ÎÅq!ÒÎrÚ!n�ÎpÑ5×�ÌyÎpËvËyÎ�Ísn�qVÌvÜGÑNÉ8Ë C mJÉ�q=qVÎrá!ÌvËyËvÎÅÎr×
"ÅÌ��oÌyIzl�Ö=l6áQÿ8d�����µ5F�ß�"ÅlGnsqÍsÌyq=ÔQlGq=lGÑ�qUÍ�Û�nsÑsÎ}IzlGÑsÏ�×�Ìvl�ÑõÍ�Î�ÍÝÒÎ�×�ÎpÏ�×�ÌylGÑHò#À�ÚonsÌÊÏplGÖVÖ=ÎpqVÔul�ÑsÍèÙÉ�Ë«É�q=lGÐ�Ð%Î�ÏrnsÐ�nsË�ÒÎpÎ}ÍsÎ}Ë«ÉIzlGÖVÏpÎ�ÍsÎ§Ô�Ö=ÎpqVq=ÌylGÑôq=nsÖ�ËyÎ�ÔsÌyÎpÍôÏrlGÑsq=ÌyÍÝÒÎpÖ!ÒÎ�ÿ�ÏrlGÖ=ÖVÌvÜxÒÎrÎ�Ísnôæ�Ö=nsÌâ×�Ð%l6ì�ÎpÑ�ßBÈÊl�Ö=q=Úon�Û�nsÑþÌvÐ�ÔNÉ�Ï�×Îpq9×ÅÍ3ÒÎr×=ÎpÏr×SÒÎ�ÿ?lGÑõÏ;É�ËyÏpnsËyÎ�Ë«É�á8É�ËyÎpnsÖ � C � ßâ³SßE�GF�ßÈéÎpqYáGÎrÏr×�ÎrnsÖ=qØÍsÎpqõÔQlGq=Ìâ×�Ìvl�Ñsq�Îr×Yá!Ìy×=Îpq=qVÎpqØÉ�ÖV×=ÌvÏrnsË«É�ÌyÖ=Îrq�ÍÝÒÎpqVÌvÖ!ÒÎpÎpqÞÙÉöÏ��NÉ�ÚonsÎ_ÌyÑsqV×�É�Ñ5×õq=lGÑ5×IzlGnsÖVÑsÌvq
ÔNÉ8ÖUËyÎ}Ð�l!ÍsnsËvÎ � ý����pú�� � ü��zý�úSùÕÔNÉ�ÖÅËvÎrÏr×=nsÖ=Î}ÍsnØÓsÏ��sÌvÎrÖUÏrlGÑ5×�ÎpÑsÉ�Ñ5×�ËvÎrqÅ×=Ö�É)¾VÎrÏr×=lGÌvÖVÎpqÔsÖ!ÒÎ�yRÏpÉ�ËvÏrnsË�ÒÎrÎpq��slGÖVq{ËvÌyÜGÑsÎ�ß
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acb-d egf h-d i a
jke-eglQmQngl6m oi oQpQqgl6r sgb-s-igf h-d i d oQm d tuoQi d sgh

vUs-igpQm lQwge-s-xgr)m oUy�d tullQh�tuzQ{-xglQh-pul6lQh"|)tui lQr lum
jke-e-lumQn-lUm oi oupQq-lUr s-bgs-i-ngl6r zuoQm d tuoQi d sghn-lUn-zuy�oQr pQq-lQtUacb-d e-vUoQr puq-lQa 

' ¯)( * ³Sßâ³ ð/} IU:~3��7XR�H8IU7�9K:4<C:4>�FC:�H8IKJL2A��OgMNMNOQ:���7"���7X3�H�>NOQ:���R�7��A:�H8P47X�A7X�%>NMÈéÎ§q=nsÌâá!Ì ÍsÎ�×�Ö=É)¾VÎpÏ�×�lGÌyÖ=Îrq�ÔsÖ!ÒÎrq=ÎpÑ5×SÒÎ � ßù³Sßù³)Îpq9×cÖ!ÒÎ;É�ËyÌvq!ÒÎ�ÜGÖ�|É8ÏpÎàÙÉ)×�ÖVlGÌvq�Ð%l!ÍsnsËyÎpqpßBÈéÎ§Ð%l!ÍsnsËyÎúoý�ý�ú��Êý�ùcÏ;É8ËvÏpn�ËvÎÕËvÎrqÅÎrÖ=ÖVÎpnsÖVq�ÎpÑ5×=Ö=Î�ÔQlGqVÌy×�ÌylGÑsq
Îr×Åá!Ìy×=Îpq=qVÎpqUÍ3ÒÎpqVÌvÖ!ÒÎrÎpqUÎr×UÖ!ÒÎpÎrËvËyÎpqpßQÈéÎ}Ð%l!ÍsnsËyÎ
�_ü����ú���úõÍÝÒÎ�×�ÎpÖVÐ%ÌyÑsÎ§ËvÎ�á�ÎpÏ�×�Îpn�ÖcÜGÖ=É;áSÌâ×SÒÎØÙÉ�n�×=ÌvËyÌvq=ÎrÖ�ÎrÑþIzlGÑ�Ïr×�ÌylGÑôÍsnþq=nsÔ�ÔulGÖ9×ÕÍÝÒÎr×=ÎpÏ�×SÒÎ�ßçÈéÎÐ�lSÍsn�ËvÎ��GüQû � ý��ü��zú_n�×=ÌvËvÌyq=Î�ËyÎpq�ÎpÖVÖ=ÎrnsÖ=q�Îr×�ËvÎ�á�ÎpÏ�×�Îpn�Ö)ÜGÖ=É6á!Ìâ×SÒÎYÍÝÒÎr×=ÎpÖVÐ%ÌyÑ3ÒÎpq�ÔNÉ�Ö§ËyÎpq�ÍsÎrn��Ð�lSÍsn�ËvÎpq{Ô�Ö!ÒÎpÏQÒÎpÍsÎrÑ5×�q�ÔQlGnsÖ{ÏpÉ�ËvÏrnsËvÎrÖ{Ë«É�ÏrlGÐ%Ð%É�ÑsÍ�Î�ÎpÑõÏplGnsÔ�ËvÎÕÉ�Ö9×�ÌvÏrnsË«É8ÌvÖ=Î8ßÈéÎÞÏplGÐ�Ôul�ÖV×�ÎrÐ%ÎrÑ5×�ËvlGÜGÌyÚonsÎ Îpq9×þÖ=ÎpÔ�Ö!ÒÎpqVÎpÑ5×SÒÎèÔNÉ�Ö�ËvÎöÐ�l!ÍsnsËvÎ���� � ü���� � ú·ÚonsÌ§ÜsÙÎpÖ=ÎÞËyÎpqÍsÌâkÅÒÎrÖ=ÎpÑ5×=q ÒÎrá/ÒÎpÑsÎrÐ%ÎrÑ5×�q§ÜxÒÎrÑ3ÒÎpÖ!ÒÎpq§ÔNÉ�ÖcË-Û�ÎpÑsqVÎpÐ�æ�ËvÎ�ÍsÎrq�Ð�lSÍsn�ËvÎpqcÎr×§ÌyÑsÍsnsÌâ×�n�ÑsÎ�É�Ï�×�Ìvl�Ñ ÎpÑIzlGÑsÏ�×�ÌylGÑ)Ísn%×RìSÔQÎ�ÍsÎ�ÏpÎpq3q=ÌvÜ�ÑNÉ�n�� C ÓsÑ�ÑslGÖVÐ)É�ËyÎUÍ�Î�Ë«É}ã�|É�Ï��sÎ�å
lGæQl�×;ÿSÉ�ÖVÖp|Îr×3Í�Û�nsÖ=ÜGÎrÑsÏpÎ8ßyßâßEF�ßÈéÎcÏrlSÍ�Î�ÜxÒÎrÑ3ÒÎpÖ!ÒÎþÒÎr×�É�Ñ5×�Ð�lGÑsl!Ï;É�Í�ÎpÑsÏrÎ�ÿ?ËvÎrq�ÔÝÒÎrÖ=Ìvl!ÍsÎrqUÍ�Û�Î��/ÒÎrÏpn�×=ÌvlGÑ�Í�Îpq�Í�ÌykÅÒÎpÖ=ÎrÑ5×�q�Ð�l!ÍsnsËvÎrqlGÑ5×�ÒÎr×SÒÎ�Ó=�tÒÎpÎpq}ÍsÎ§I�É��ÏrlGÑ�ÌvÍsÎrÑo×=ÌvÚonsÎ8ßÊÈçÉ�×�|É�Ï��sÎ�Ö=lGæQl�×�Ô�Ö!ÒÎpqVÎpÑ5×�Î%nsÑsÎ§ÔÝÒÎrÖ=ÌylSÍsÎ§ÍBÛ ÒÎX�tÒÎrÏpn�×=ÌvlGÑÍsÎ���Ð�qpß
±J²�³U²R± ��� ¾
¹��»���� � » ¼¿¾ÝÀ�¾/Á ÂÞÃÅÄ
ÄJÆUÇÈiÛEÉ8ÔsÔsËvÌyÏ;É8×=ÌvlGÑ_ÔsÖ=ÌyÑsÏpÌyÔNÉ�ËvÎ)ÏplGÖVÖ=ÎpqVÔul�ÑsÍ ÙÉôË«Éôq!ÒÎpÚonsÎpÑ�ÏpÎàÍBÛ�nsÑ�Îõ×�|É�Ï��sÎõÖ=lGæQl�×�ÚonsÌ{ÌvÑ�Ìy×�ÌvÉ�ËvÌyq=ÎËvÎ�qVì!qV×;ÙÎpÐ�Î§Ö=lGæQl�×�ÌyÚonsÎ�Îr×�ÍsÎ§Ë«É%×�|É�Ï��sÎ§ÖVlGæul8×;ÿBÔ�Ö!ÒÎpqVÎpÑ5×SÒÎrÎ�ÏpÌg�:ÍsÎpqVq=nsqrÿéÖ!ÒÎpÉ�ËvÌyq�É�Ñ5×�ËyÎ�Ïpl�Ño×=Ö�|lGËyÎÍsÎÕÐ�lGn�áGÎrÐ%ÎrÑ5×�qpß?ÈÊÉ�wiÖ=l!ÏQÒÎrÍsnsÖ=Î}å
lGæQl�×{Îpq9×YÒÎpÏpÖVÌy×=Î�ÍNÉ�Ñsq
ËvÎ�ËvÉ�ÑsÜ5É8ÜGÎA�_ 4¡�¢?��¢�£ C m3ÎrÖ=ÖVì�Îr×
·�lGÑ5×"�sÌyÎpÖpÿ¤,4���3³GF C ÓNÜsßù³Sßù³GF�ß
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wK©]Å�ÔulGqVÌy×=ÌvlGÑ�ÌyÑsÌy×=Ì«É�ËyÎ wS,(ÅNÔQÎr×=Ìy×�ÒÎpÏpÉ�ÖV×
Í�Î}Ïo|l�×SÒÎ w�ª]Å=«?É�Ð%É�Ñ5×
Ö=l�q=Î

wF³�ÅNÜ�Ö�É�ÑsÍ¿ÒÎpÏpÉ�ÖV×
Í�Î}Ïo|l�×SÒÎ w_µ�ÅNÔsÌvÎrÍYÎpÑØÉ6á8É�Ñ5×
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ª�þX¯ ° �ô�²±�³�´�½c�µ³p�·¶ ½¹¸ ºµ¸²³�»¼³�­»º ¼ �·¸½»Bºe¼ ºA¶��µº ÿ¿¾
ÈéÎ}ÏrlGÑ5×�Ö�|lGËvÎrnsÖ
ÉöÒÎ�×SÒÎ�n�×=ÌvËyÌvq!ÒÎ�ÔulGn�Ö{nsÑsÎ}É�ÔsÔsËyÌvÏpÉ8×�ÌylGÑ�ÍsÎÕq=n�Ìyá!ÌéÍsÎ�×�Ö=É)¾VÎpÏ�×�lGÌyÖ=Îpq{qVnsÖ
ËvÎ�ÖVlGæul8×ê ¯�ë µ�´�ßx"ÅlGnsqcÉ;áGlGÑsq�n�×�ÌyËvÌvq!ÒÎ�ÍsÎpqcÐ%l!Í�ÙÎpËyÎpqÕÍsn ÖVlGæQl�×�qVnsq=ÔQÎpÑ�Ísn�ÿ�Î�×�ÎrÑ_q=ÌyÐ%Ô�ËvÎ�q=nsÔ�ÔulGÖ9×ÍsÖ=l�Ìy× C ÔNÉ�Ü�Î§D~À5F�ß8´�Îpq�Ð�lGn�á�ÎpÐ�ÎpÑ5×�q�qV×�É�×�ÌvÚonsÎrÐ%ÎrÑ5×�qV×�É�æsËyÎpq�l�Ño×ØÒÎr×SÒÎ�ÍÝÒÎ�ÓNÑsÌvqUÎr×Uá�É8ËvÌvÍÝÒÎpqÅÎpÑq=ÌyÐ�nsË«É�×�Ìvl�Ñ�Á�ÙÉþÔsÉ�ÖV×=ÌvÖ§Ísneq=ÌyÐ�nsË«É�×�Îpn�Ö§Ö!ÒÎ;É8ËvÌvq!ÒÎ�ÔNÉ�Ö�wxßÂ� mUßxý ÌvÎpæQÎpÖ CÄÃÆÅ�Ç¤Å ¡�ÈÊÉ)Ë	ÌçF�ß;Í3ÌvÑsÚÔul�qV×�n�Ö=Îpq�ÏpËyÎrIzq§ÍsneÖ=l�æul�×�ÎrÑPÉ8ÔsÔsnsÌ{qVnsÖ�q=lGÑeÔsÌvÎrÍèÍ�Ö=lGÌâ×§lGÑ5×ÞÒÎr×SÒÎYÍÝÒÎ�ÓNÑsÌyÎpq C ÓNÜ�ßuÎSß&Ï5F�ß/ÈÊÎrq×�Ö=É)¾VÎpÏ�×�lGÌyÖ=Îpq
ÎX�tÒÎrÏpn�×SÒÎpÎrq�Ïpl�Ö=Ö=Îrq=ÔQlGÑsÍsÎrÑ5×�ÙÉ�ÍsÎpq
Ð�lGn�á�ÎpÐ�ÎpÑ5×�qÅÍ�Û�nsÑsÎÕÔul�qV×�n�Ö=Î�ÙÉ�Ë+ÛEÉ8n�×�ÖVÎ�ßÈiÛ�ÎrÑsq=ÎrÐ�æsËvÎ}ÍsÎ}ÏpÎrq�Ð�lGn�áGÎrÐ%ÎrÑ5×�qUÉÞÒÎr×SÒÎÕÎ��SÔÝÒÎpÖVÌvÐ�ÎpÑ5×SÒÎ�É;áGÎpÏcq=nsÏrÏ�ÙÎrq�q=n�ÖUËyÎ}ÖVlGæQl�× C ÓNÜsßÐÎSß]ªoF�ß
ÑRËBI�É�n�×Jq=lGnsËyÌvÜGÑ�ÎpÖ3Úon�Û�É�nYÐ�lGÐ%ÎrÑ5×JléÙn�lGÑ5×�ÒÎ�×SÒÎ�ÔsÖVlSÍ�nsÌy×=qJÏpÎrq{Ö!ÒÎpqVnsËy×�É8×�qrÿNÉ�nsÏrnsÑõÉ�n�×=Ö=Î�ÖVlGæul8×ÍNÉ�ÑsqUËvÎ}Ð%l�ÑsÍsÎ}Ñ�Û ÒÎ�×�É�Ìâ×§ÙÉ%Ñsl�×=Ö=Î}ÏplGÑ�ÑNÉ�ÌvqVq�É�Ñ�ÏpÎ�ÏpÉ�ÔNÉ�æsËyÎÕÍ�Û�ÎX�tÒÎpÏpnS×�ÎpÖ�Í�Îc×�ÎrËvqÅÐ%l�n�áGÎrÐ%ÎrÑo×=qÍsÎÕÜGÖ�É8ÑsÍsÎ}É�Ð�ÔsËvÌâ×�nsÍsÎ�ÎpÑ ÒÎpÚonsÌvËyÌvæsÖVÎ�q=n�ÖÅn�ÑØÔsÌyÎpÍ�ß
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]g÷c`Cm�f�øÈü���qp�ø<	/ú+ü3ü+ø `^ø%÷^ø<�"÷^]bf#	gø&`^]gf2`�ü+ø û+�b`c`^ú3õÃ7uøaü3ü+ø=�M�"øaõ#�+�bõ��_øéý�9`aþ�téù��bú3õ��"ø_õ�ú3÷%�
\8þ{]bö#�"ú+ùeú+`����^ú3]gõTm�f+�-��÷����"únmÆf2ø ü3ú<�ø_øeý�Íü��M�9t/õ��bùeúnm�f�øW�a]gùyö�ü�ýø%�"øT��fé÷^]gûm]-�S�V	gø%�=�a]gõ��"÷��bú3õ��^øa`
f�õ�ú+ü������øa÷��bü3ø_`|ø%�&õ�]gõl gü3ú+`^`cøaùyøaõ��*�bú3õ2`^úxm�f�øyü��A gø_`6�"ú+]gõ ��øa`&ú3ùyö+�-�<�"` øa`��\�^÷��bú!���ø_ø9øaõ f#�"ú+ü3ú j
`��.õe�qü��Åno]gõ��%�^ú3]gõzy|{2p�r(}�~"tC�-��\8þ{ú+õ����ø� b÷����^ú3]gõM�2ø�ü��d�utÆõ+�bùyúrm�f�ø�ø_`6�q÷��ø��bü3ú+`��øaøS�V	bø���ü��Åno]gõ#�%�"ú+]gõ
tar��e���
�a]gf2ö�ü<�ø_ø ý� f�õ�øË÷^ø%�qp�øa÷6�qp�ø ��þ¸�ø<	wýøaõ�ø_ùeø_õe�^`Úömøa÷cùeø<�����bõ�����ø����ø%�^ø��<�"øa÷éü+øa`Üú+õ�`6���bõ��"`��þxú3ùyö+�-�<�"`�ø%�&��ø=���ø%�a]gü+ü��- bød��øa`�ö�ú+ø���`ãý�3�"]gf���ú3õ�`��j�bõ���øaõ5�b÷^÷��ø%���bõ���ü�þxú3õ����ø% g÷����^ú3]gõÃ�
Y+* / @ ó/ò�1$K Q òJ. �ó�1$E�ñ�òVó�K
Õ øjîRï Ó Ì ���RP�'C�x'C�x'����RP�'C�w'C�x'jÕ æ ÕusaÑ × Õ ø î�íÈÓ Ì}öK���RP�'jÕ�'Vö��w'Vö��;�RP�'jÕ#'�ö��x'�Õ.Ñ × ,
. Þ
ÖÕ øjîRï Ó Ì�P�'�P�'�P�'�P�'qP�'�P�'�P$Ñ × ÖÕ ø î�íÈÓ ö ÖÕ øjîRï ,
. Þ
É ø�îRï Ó Ì�P&�-Õ#'�PR��Õ#'�PR�-Õ�'�PR�-Õ#'qPR�-Õ#'�P&�-Õ.Ñ × É ø îôíÈÓ öÅÉ øjî�ï ë ûöøò îëóKó î�í
ù !Xú ÓÞÕ æ §-í û � ÷ ÓiÕ æ _ü�× ø�îRï ÓEP ü�× ø îôíÈÓ�s ûËæ�ó�ü j/-ÿqÓÞÕ æ Õus ó [�ö��øa÷^ú+]��2ø
�ø��qp+�bõ��^ú3ü3ü+]gõ�õ+�� gøI` ëXí|ÓE� æ /-ÿ*[�p�]g÷cú3d_]gõÝö�÷��ø%��ú��<�"ú+]gõD`
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ÖÕ�[�Õ�`8Ó Ì Õ æ Õ#'jÕ æ Õ#'jÕ æ Õ#'jÕ æ Õ#'�Õ æ P�'Vö�s-'jÕ æ Õ.Ñ;×
É�[]Õ�`Ô�a]gùyöwø_õ�`��$�"ú3]bõ��2ø&ü��M g÷��V	Æú
���ø

Y ð /�1���HVó�K�ò�1AK C;@�OJ@ /#F�X]gf2`yö2÷��øa`cøaõ��"]bõ�`_�+ bf�÷^ø-P���P&�Ëü�þ8�bü3ü+f�÷^ø���þxf�õ ö��b`��K\8þ¸�ø%	g]bü3f#�^ú3]gõp��ø_`¨�^øaùyö�`¨��ø��V�bü
�af�üf��ø
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øyö+�b`&]gû#�"ø_õ�fP�Úf2õ�øeü+]gõ� gf2øaf�÷*��ø_�R�� û ø<��f�õ2ø[p+�bf#�^øaf�÷���øW� ûAû ���MøXö+�b`Mø_`6��÷��øV�bü+ú3`��øXø_õAÕ æ í(í ó �/\Kþ8�bü+ü3f�÷cø&�2øa`f�_]gf�ö�ü+øa`�ø<�X��ø_`
no]g÷��_øa`S��ø&`^f�ö2öw]g÷���`^]gõ��Y��ú3`cöw]bõ�ú3û�ü+øa`=�� gf�÷^ø�P���PR���
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���ø%�^÷^ø��V�bö��bû�ü3ø���øÚ`^ø ùy]gf#	b]gú3÷zù��bú3`P�ø% ��bü3ø_ùeø_õ��e`cø ù��bú3õ��^øaõ�ú+÷3�+�bõ�`ef�õ�ø
öm]g`6�^f�÷^ø\��]gõ�õ��ø_ø-�ÿ\Vø&ùy]���ýø_ü3ø&øa`��|ú��2øaõ��"únmÆf2øéý�h�_øaü+f�úVf#�"ú+ü3ú3`��ø%öw]gf2÷Xü��yù��b÷��qp2ø��utÆõ+�bùyúrm�f�ø�7
õ�]gf2`M�V	g]gõ2`ã÷��Xwc]gf#���øef�õP���%�"ú+]gõ�õ�ø_ùeø_õ��M�bf õ�ú
	bøV�bf0��f0�"÷c]gõ����
�uõl��ø�`cø�÷��.ö�ö�÷^]��qp�ø_÷���f
ö�÷c]-�"]-��tÆömø�É�JuÊ¦�(¡M�Ö� õ
�h�bú+õ�`^úJ�h�b÷��"ú
�af�ü����"ú+]gõ�`ãý�h�_]gùeù��bõ��2øa÷\[�p+�.õ��qp�øa`%7: gø_õ�]gf9oÖ7Ã�qp2ø j	Æú3ü+ü3øa`�`ìø%�Y^3��ø% g÷��ø_`Y��ø%ü+ú3ûmøa÷6���ø-�
\8þ{ø_õ�	/ú+÷^]gõ2õ�øaùyøaõ�����ø�ö�÷^]- g÷��bùyù����"ú+]gõãf#�^ú3ü+ú3`��øMøa`6��h · ¹ c ·�i ø%�qü�þg�bü
 g]g÷cú
�ap2ùeø"��þx]gö#�^ú3ùyú3`��$�"ú3]bõ
øa`��&��øW��t/ömø ¾ � v ��X]bf�`d�V	g]bõ�` ÷��ø��bü3ú+`��ø&f�õ�øã`��øa÷cú3ø��2øÍ`^ú+ùÍf�ü��$�"ú3]bõ�`,�+�bõ�`Åü3øa`�m�f�øaü+ü3øa`Xü3ø&÷^]gûm]-�d�eöm]gf�÷Åùyú3`c`^ú+]gõ��øyùh�.ú3õ��"ø_õ�ú3÷|`c]gõ¿�ølm�f�ú3ü+ú3û�÷cø9ùh�bü
 g÷��ø9ü�þg�.ö�ö�ü3ú
�V���^ú3]gõ���þ{f2õ�øeöm]gf�`c`��ø_øh�+�bõ2`È`c]gõl�2]g`��§�Mø%�6�"ø
no]g÷6�aø~øa`6�e`^f2ö�öw]b`��øaøÚùeø_`^f�÷��øaø~ö+�b÷zü3ø_`¨�V�bö#�^øaf�÷c`h��f ÷^]gûm]-���8\8þ{]gûVwcø��%�^ú+nT��fß÷c]gûw]��eø_`6����ø
÷^ø_`6�^øa÷&��øaûm]gf#��7äý�yü�þg�.÷^÷��ø<�V7����bõ�`�`��9öm]g`^ú!�"ú3]bõÝú3õ�ú!�"ú��.ü3ø-�
YÝÜ 1$EGF'¸óe1$ó�M]gùyùeø õ�]gf2` ü�þ8�V	g]gõ�` ø(o/ö�ü3únm�ff�ø0�+�.õ�` ü�� ö�÷^ø_ùeú�ýøa÷cø ö+�.÷6�"ú+ø-7&�qp�øadêü�þ�p�]gùyùeø�7&�2ú
�&�øa÷^ø_õ��"`�a÷cú
��ýøa÷^ø_`%`^]gõ��&f#�"ú+ü3ú+`��øa` `cf�ú
	��bõ��%ü�þ{]gûVwcø��%�^ú+nìöw]bf�÷^`cf�ú
	Æú����X]gf�`%ö�÷c]göm]g`^]gõ2`&ü+ø3�a÷cú
��ýø_÷^ø9`cf�ú
	��bõ���+�bõ2`�ü+ø û�f#�&��ø%ù��bú3õ��"ø_õ�ú3÷Mü��Íöm]g`6�^f�÷^ø%ú3õ2ú
�"ú��bü3ø*a

sPK¨�©
Ê�Øuç/èª

¨C©
Ê�Ø j

[�ÕTö Õ_î�í_îG` × [oÕdö Õ_îôíaîG` [�P����(`
«ÝÜ\C;Q FI1�/+E Q F'ó�K
á�âFã Q /+.PE�ñ�òVóP4��M]gõ��"ú+õÆf2ø�a 012 13

ùyú3õ�:< jl æÕ × äÛ[oÕ(`�æÕ�Ï æÕ × [�öXÉÜÏ ëP[�ÕÆÎ�ÖÕ-`�ÖÕ�Ï çh[oÕ(`6`
é£í�[�Õ-`�æÕ�Ï ó í�[�ÕÆÎVÖÕ�`�õÔÕ
é=�6[�Õ-`�æÕ�Ï ó �6[�ÕÆÎVÖÕ�`KÓÞÕ

à�ùyö+�-�%�=a 012 13
ùyú3õ?>< � jl [�ÖÕaØ�ö ÖÕ ü ` × ä [�Õ-`�[uÖÕaØ�ö ÖÕ ü `é£í�[�Õ-`
ÖÕ�ØÚÓÞÕ
é=�6[�Õ-`ÿÖÕaØ~ÓiÕ

á �� ñÿòJE @ EJ)�1:ó�L ã Q /+.PE�ñ�ò�ó04 @�A¬�a@(��� ÷ A±í
á Ü\C;Q FI1'ì�à CÖQ �-F�ìX4ÞÂMf#���øaø_`*aQÕ ø î�íN� Õ9� Õ ø�îRï�#���^f�÷��$�"ú3]bõ5���%�"ú+]gõ�õ�ø_f�÷^`Wa É ø îôí2� É{� É ø�îRï
á�� C K%F'ò�1$ó �óe1$E B@�ó�ól4 ñFõ÷öøò î�ó­ó îôí4ù !Xú
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IKJMLON�P���P-_ b�½£¾ ¿ W ° ¢�d�gVg Zf\]^ d4: \�`cb­S I ÿ bVU ? ` W ^aU�SVU � T%T ¤+g U�b�S d b : TR®�WX¯�° 8d i \ i SY` �;t

IKJMLON±P��6P-� b�½£¾p¿ W ° ¢9d�gVg Z]\]^ d4: \]`cb²S I ÿ bYU ? ` W ^aU�SYU W4T%T ¤³g U�bVS d b : TR®e¯�° 8d i \ i SV` �;t
« � C òJK�K �ó�ó�� C;Q F�E Q ò�ó�K�/ Q K�E�. O /±�-F
á �Xõ�ø no]g÷6�aø=��ø´sIÕ(ÕzëÔøa`��Y�bö�ö�ü+úrm�f��øaø%ömøaõ����bõ��TÕ/Î�PR� ó

\
ø�÷c]gûw]��ãø_`6�M���bö+�bû2ü3ø���ø�÷��øa`^ú+`6�^øa÷~ý�5�aø%�6�"øyno]g÷��_ø�ø%����ø�ù��bú+õe�^øaõ�ú+÷ `�� öm]g`cú
�"ú+]gõ ��ø���ø_ö+�b÷6��[M�+ ���P��6P�_�`<�
á �Xõ�ø no]g÷6�aø=��ø�P-Õ(ÕzëÔøa`��Y�bö�ö�ü+úrm�f��øaø%ömøaõ����bõ��TÕ/Î�� ó

\
øé÷^]gûm]-�zøa`��yú3õ����bö+�bû�ü+øA��øé÷��ø_`^ú3`��"ø_÷Ëý���_ø%���^ø~no]b÷��aø�78ùh�.ú3`Íü+f#���^ø�wcf�`Cm�f�þ�ý� ü����qpÆf��"ø[µ�� ��6P��6P(�-`<��/ú�ü�þ{]gõÝõ2ø ùeø<��ö+�b`�f2õ�ø%õ�]-�"ú+]gõy��ø ù��b÷6 gød��ø `��ø��af2÷^ú
���ø=�bfA��ø_ü�ý�M��ø ü��&m�f�øaü+ü3øÅú+üwn��bf���÷��ø��- gú3÷
ü3øÚ÷^]gûm]-��	-� �"øaõ��^øa÷A��øÚü3f#�6�"øa÷��a]gõ��^÷^ø ü�� no]g÷6�aø7m�f�úXü3f�ú�øa`����bö�ö2ü3úrm�f��ø_ø´wcf�`�m�f�þoý�ïõ2ø ö�ü3f2`
öw]bf#	g]gú+÷Íü3øyn��bú3÷cø-�ä\
øÜ÷^]gûm]-�M�Xt(�bõ��zf�õ¦p�]g÷cú3d_]gõZ��þ8�bõ��"ú��_ú3ö+�$�"ú3]bõê÷��ø%��f�ú!�V7�ú3üqõ�øÝöwø_f#�3��]bõ��
ö+�b`¨�øaü��bûw]b÷^øa÷Kf�õ2øX`��"÷��$���ø� bú3øS��þ8�I	��bõ#�;�øaøY��þxf�õ�ö�ú+ø��:�e¡Íþ8�bú+ü3ü3ø_f�÷^`%7bü+ø&�_÷^ú!��ýøa÷cø�õ�ø&�^øaõ��eö+�b`"	gø_÷^`
f�õ�ø��"øaü+ü3øz`^]bü3f#�^ú3]gõ:�ÿà�üKn��.f���÷�����]gõ��yùy]���úf�uøa÷%ü+ø��_÷^ú!��ýøa÷cøeø_õ no]gõ#�%�"ú+]gõ ��f0�+�.õ� gøa÷\�bf¬m�f�ø_ü
ü3øe`�tÆ`6��ýøaùyøÜøa`��9`^]gf2ùeú+`��Q�Åþ{ø_`6���bf�`c`^úìü3ø��V�b`M�qp2øadÝü�þ�p�]gùyùyøTm�f�ú��ø%	��bü+f�ø�ü��Úömøa÷6�^f�÷^û����"ú+]gõ
`^f�û2ú3ø&ø%�Y�qp�]gú3`cú
�&��ø&ü3f#�6�"ø_÷Xöm]gf�÷�ù��bú3õ��"ø_õ�ú3÷�`��eöm]g`6�^f�÷^ø&]gf��bf��_]gõ��"÷��.ú3÷^ø=��ø%n��bú+÷^ø%f�õ ö��b`
øaõén��V	gøaf2÷Y��f~ù��bú3õ��"ú+øaõA��ø%`c]gõÔ�ølm�f�ú3ü+ú3û�÷cøH�

§
´�®/¬­©#z´V{�¯ ³:¯Y{}|\{¢´<~�´V�%´'¬­ª�´�®�|'©^¬­ª �J~�ªo¯�{�{�¯d��³:¯Y{�� ¨b´V�d�&¯W|V���ã©�´$�I´$¬3« ¤ ¼ �



� o · ¹�º�k��» h » ¸:· º+¹"kÙ»dmf� ¸ ¹"k h k�U�».ºä»_¹ ¸ º_¿»_Á2k¢º3»h�9�$»:º�U c��{· o'¹IÃ Ä Ã h kÙ»

¶¢¶¢¶¢¶¢¶¢¶¢¶¢¶¢¶¢¶¢¶¢¶¢¶¶¢¶¢¶¢¶¢¶¢¶¢¶¢¶¢¶¢¶¢¶¢¶¢¶·¢·¢·¢·¢·¢·¢·¢·¢·¢·¢·¢·¢··¢·¢·¢·¢·¢·¢·¢·¢·¢·¢·¢·¢·

(x,y)

q1

q42

q41
q31

q32

+

λn ¸¸¹¹
º�º�º�º�ºº�º�º�º�º»�»�»�»�»»�»�»�»�»λt

hbassinmin

vx cdm

bassin
y centre de masse

vx
cheville

xcheville

vycheville

y

x

I�JML=N�P��6P�§ b�¼K½¿¾9¾�¾nÀ ¢ ]_a`(b(c-d4e3f�SYU <XW��U � SYUKZ]\ B U WR:��UOÁ ]_akÂlÃm*nroÃf�^a`cb :�Wed \]b : U �
¹Xº�ÐXº�ë Ñ ÂÃ¤+Ð;Ñ[¥ ½@0ÅÄ[ÂGÆ+¡ÈÇ� [¥ ¾9É   ¾YÊ ÂxÐ±Ë�¡ É Ä¢Ä �¥�¥ Ò�ÌvÍ¢ÎOÎ ÔÈÏ
�ÅÐ&Ñ¬ÒX�V	RÐbõ¬Ò��ø% ��bü3ø_ùeø_õ��ìø<�ÿø%�%�CÑf�øT��ølÒ=Òcú3ù�Ñ�ü����"únÐgõ¬Òx��øXùh�.÷��qp�ø&�utÆõ+�bùyúrmVÑ�ø�ÒCÑ�÷ÓÑ�õÜùTÐ��
ýøaü+ø�¬Ñ~÷CÐgû�Ð-�yË9ÌÎÍÂÍ¿J Ï9�
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z t x t ���¬Ò8z tb~ m%p ~ Ñ�p�m
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v|¶$uÀ¶%x2�³¶ º{º �t z t v|m%y)x�m(y�o º y³�&µ t p��&µ t�º x|vwm�Ñ t�~ x|¶$y�v t�º z t u�m º|t z�¶$o�x�y�pÀ�À¶$µ�v|v|m%y)x º q¾y�o º ��y)v t v2�³¶$µ�v
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m Õ v|¶$o�x t vip t�º�º y�xwµ�m"xwy�¶%o º z�st Ñ��m¼v t o ~ ¶$o�xwv�st�t�º�� �³¶%µ�v�y�o�y)xwy�m%p�y º|t vdp�q¾¶$��xwy)�6y º m(x|y�¶$o���m%v t ­ t ����p t(�
¶$µ ~ ��m%o }$t v�z t�º x|vwm(x�st�} y t �³¶$µ�vi��m%y)o�x t o�y�v º m º x�m%u�y)p�y�x�st't o ~ m º z t � t v{xwµ�v|u�m(x|y�¶$o º �

Z\[�� ��j £ j�a5ª«aMj�k�_ e ¢ ¨ j�a��¢ cdª�adj�k�_g¨
�,¶%µ�v¹�&µ t o�¶%x|v t ��st x|��¶�z t9º ¶$y)x'y�����p�st � t o&xwm%u�p t%� p3m6z�µ�v�st�t z�µ ~ m%p ~ µ�p5z t p3m ~ ¶$�6�6m%o�z t �m
m%����p�y��&µ t v8z�¶$y�x��t x|v t uÀ¶$v|o�st�t �
½ t o�¶$�9u�v t z�q¾y)x�st v|m(xwy)¶$o º z t prq×m%p } ¶$v{y)xw��� t z�q¾¶$��x|y���y º m"xwy�¶%o
z�¶$y�x9�t xwv t p�y)�6y�x�st%� m%y�o º y,�&µ t p t µ�v'z�µ�v�st�t ��¬�¶%µ º m � ¶$o º'� µ º µ�v�p t9~ m º z�µ§� t o�z�µ�p t y�o �$t v º st%�
�&µ�q¾µ�o t p�y���y)xwm(xwy)¶$o�vwm%y º ¶$o�o�m%u�p t z�µ\o�¶$�8u�v t z�q°y�x�st vwm(x|y�¶$o º � t v|� t x|xwm%y)x t o t�Õ³t x�z t v�st z�µ�y)v t
¸ ¶$v¦x t � t o�x�p�m�z�µ�v�st�t z t prq°¶%��xwy)�6y º m(x|y�¶$o��

Z\[�� � ª8 �h�fg ¥¨Mfgc e ¢ ¨ ���¢ c
j�k\e ¢ ¨ ¨Mfg���¢ c
j ¢ fgc ¢ ¨ ¡ª ���
�îp t�º x��³¶ º|º y)u�p t z�q t o � y º m }%t v\µ�o t m%����v|¶ ~ � t �8µ�p)x|y�· ¸ v�st �&µ t o ~�t ¶`�µ p t�~ m%p ~ µ�p¹z t p3m ~ ¶$�¼·
�6m%o�z t8t�º x t�Õ³t�~ xwµ�st �mbµ�o t ¸ v�st �&µ t o ~�t y�o ¸ st v|y t µ�v t �mbp3m ¸ v�st �&µ t o ~�t z�q-st�~ ��m(o&x|y�p)p�¶$o�o�m }$t �Ö´�o
v�st m�Ñ{µ º x t � t o�x�� t µ�x�m%p�¶%v º �t x|v t v�st m%p)y º st �m¼z t�º �À¶$y)o&x º z t�~ ¶�� �)o ~ y)z t o ~�t6Ã! y ~ ��m(p t x �ÖÇ#"$"&%�Ê �

Z\[(' )\j £ �g ©j�*¿h�ª«adj�k6_ egf £ k\e¥¡¢   ¢
½ t ��¶�zA�t p t µ�xwy)p�y º st z�m%o º p3m�uÀ¶$µ ~ p t z�q°¶%��xwy)�6y º m(x|y�¶$ob� t µ�x8�t x|v t�º y)�6��p)y)»2st ���,m%v t ­ t ����p t(�Àº y
p t�º � t µ�v{x º m �%t�~ p tbº ¶$p º ¶$o�x�z t ¸ m%y�u�p t m%�6��p�y)x|µ�z t(� p t�º8~ m%p ~ µ�p º zÖq°y)�6��m ~ x8o t¯º|t v{¶$o�x���m º
y�o�z�y º � t o º m%u�p t�º �i�5m(v\m%y�p)p t µ�v º�� o�¶%µ º m � ¶$o º µ�x|y�p�y º st µ�o ~ m%p ~ µ�p º y�����p)y)»2st ��µ�y¹z�¶$o�o t z t�º
v�st�º µ�p�x�m(x º9º m(xwy º ¸ m%y º m%o�x º �À¶$µ�v9prq°y)o�x�st�} vwm(x|y�¶$oNz t p�m�z,+�o�m%�6y)�&µ t z�m(o º p t�~ m º z t�º u�y����t z t�º��
~�t �&µ�y5o�¶$µ º m¯� t v|��y º µ�o } m%y)o�z t x t �6� º y����³¶$v¦x�m%o�x��³¶%µ�vnz t�º st�~ m%v¦x ºnt o&x|v t ��¶�z��t p t«t x
v�st m%p�y�x�st ¸ m(y�u�p t�º �

Z\[.- /Pcdk�Ï�cdª £ £ ª«aMj�k�_ ¢ _ 02egfgc21
�îp t�º x t o � y º m }%t m%u�p t z t�~ ¶�z t v�p�q°m%p } ¶%v|y)x|��� t�t o�p3m(o } m }$t �6m ~ ��y)o t%�d~�t �&µ�y�m%��st p)y�¶$v t v|m%y)x
o t x|x t � t o�x9p t�º x t �6� º z t�~ m%p ~ µ�p��A½ t�º x t�~ ��o�y��&µ t�º z t�~ m%p ~ µ�pM��m%vwm%p)p��t p t\Ãë} vwm%��� t�º z t �43 Ê
t x�p t ��m º{º m }%t z�q6587:9:9:;=< t ob�8µ�p�xwy®· ¸ v�st �&µ t o ~�t ¶$µ � v t o&x6st�} m(p t � t o�x�z t�º � t v º � t�~ xwy �$t�º xwv��t�º
y�o�x�st v t�º|º m%o�x t�º �Îl t ��p)µ º�� p t�º � t v ¸ ¶%v|�6m%o ~�t�º z t�ºi~ m%p ~ µ�p�m(x t µ�v º�º ¶$o�x t o ~ ¶$o º x�m(o&x t m%µ } � t o�·
x�m"xwy�¶%o9z�µ ¸ m%y�xMz t p�q-st�� ¶%p�µ�x|y�¶$o t ­�xwv��t � t � t o�xdvwm(��y�z t z t�º x t�~ ��o�¶$p�¶ } y t�º p�y�st�t�º m%µ�­9�6y ~ v{¶$��v|¶"·
~�t�º|º{t µ�v º9Ã p�¶$yÎz tnÉ ¶�¶%v t�Ê ��¬�¶$µ º m � ¶%o º st�� m%p)µ2st p t�º x t ��� º z t'~ m%p ~ µ�p º µ�v2z t µ�­ } st o2st v|m(xwy)¶$o º
z t �6m ~ ��y)o t�º�Ã � t o�xwy)µ�� %Ct x�� t o&x|y�µ��8> Ê�t xb¶%u º|t v � st µ�o vwm(���³¶%v{x¯m(p�p3m(o&x6z�µ º y�����p t m%µ
z�¶$µ�u�p t@?
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½`m ~ ¶$o�xwv{y�u�µ�xwy�¶%o t�º{º|t o�x|y t p)p t z t2~�t x{x t ��m%v¦xwy t z t o�¶(xwv t xwvwm � m%y)p�m�st x�st z t ��v{¶$�À¶ º|t vdµ�o t o�¶$µ�·
�$t p�p t m%����v{¶ ~ � t ¶$µ º xwv|m(x�st�} y t �³¶%µ�v,p t�~ ¶$o�xwv��¶$p t z t p�m��6m%v ~ � t2º m(o º x|vwm�Ñ t�~ xw¶%y�v t z t v�st ¸ st v t o ~�t
~ ¶$��� t9~�t � t µ�x¼�t x|v t p t«~ m º¹~ � t�^ p�q¾��¶$��� t �À½
q¾y�z�st�t zÖq°µ�x|y�p)y º|t v�µ�o t8~ ¶%�6�6m%o�z t ¶$��x|y��6m%p t
m �$t�~ ��¶%v|y ^ ¶$o¯z t ��v�st z�y ~ x|y�¶$o¯o�st�~�t�º|º y�x t z t z�st x t v|��y�o t v�µ�o9Ñ t µ\z tn~ ¶$o�xwvwm(y�o�x t�ºiº q°m%z�m%��xwm%o�x
�m6xw¶%µ�x t�º p t�º'º y)xwµ�m(xwy)¶$o º ��µ�y5�À¶$µ�v|v|m%y t o�x º{t ��v�st�º|t o&x t v��A½ t u�µ�x'o�q t�º x¹��m º z t �6¶�z�y�» t v�p t�º
��m%v|m%���t xwv t�º�t o ¸ ¶$o ~ x|y�¶$o�z�µ¯z�st v{¶$µ�p t � t o�x�z�µ¯z�st ��p�m ~�t � t o&x�z�µ¯v|¶$uÀ¶%x � �6m%y º z t ��v|¶$�À¶ º|t v
z t�º9~ ¶$o�xwv|m%y�o�x t�º �&µ�y�st�� ¶$p�µ t o�x t x º q°m%z�m%��x t o�x§�m�p�q t o � y�¶$o�o t � t o�x t x¼m%µ�­C� t v{x|µ�v|u�m(xwy)¶$o º �
½ t�º5º y��8µ�p3m(x|y�¶$o ºAt�ÕÖt�~ x|µ2st�t�ºdº µ�v!p3m���m(v ~ � t u�y����t z t � t v|� t x|x t o�xMz t�� m%p�y)z t vAo�¶%xwv t m%����v|¶ ~ � t
t x º ¶%o¿µ�xwy�p)y º m%u�y�p)y)x�st �Î½dq×m(����p�y ~ m(x|y�¶$o�z t p3mb�Jst x|��¶�z t m%µ�­ ~ m º z t�º v{¶$u³¶(x º ØE�-� t x  m(u�u�y)x
� t x t oÂm � m(o&x�p�m\�À¶$v¦x�m%u�y)p�y�x�st z t p�q°m%p } ¶%v|y)x|��� t � É m%p } v�st p t�º �³¶%y�o�x º �&µ�ydv t�º x t o�x t o ~ ¶$v t �m
m%����v{¶ ¸ ¶$o�z�y�v¼�À¶$µ�v t o � y º m }$t v6p�m��6y º|t¯t o`_�µ � v t�º µ�v�µ�o���v{¶%xw¶%xa+�� t u�y����t z tÂÃ x t ��� º z t
~ m%p ~ µ�p � ¸ m%y º m%u�y�p)y)x�st%� v{¶$u�µ º x t�º{º|t �)��� Ê�� p t�º v�st�º µ�p)xwm(x º z t8º y)�8µ�p�m(xwy)¶$o\¶ Õ v t o�x¹z t�º � t v º � t�~ x|y �%t�º
y�o�x�st v t�º|º m(o&x t�º �

½ t�º x|vwm � m%µ�­��À¶$µ�v��³¶$v¦x t v ~�t x|x t9º xwvwm"x�st�} y t�º µ�v�µ�o§��v{¶%xw¶(xa+�� t9º ¶$o�x t o ~ ¶$µ�v º¼Ãcb �À½d+�z�¶$y�v t
½e�  'É�É§Ê �`½ t�º � t v º � t�~ x|y �%t�º ��p�µ º p)¶$y�o�xwm%y�o t�º'~ ¶$o ~�t v|o t o�x«p�mb��m(v ~ � t z�+�o�m(�6y)��µ tf% l z tgihkj t xip�q¾µ�xwy)p�y º m(x|y�¶$o¼z t�~ m%��x t µ�v ºit ­�x�st v|¶ ~�t ��xwy ¸ º �À¶$µ�v2� t x{xwv t �m�Ñ{¶$µ�v2z�+�o�m%��y��&µ t � t o�xip t�º
~ ¶$o�x|vwm%y)o&x t�º �4�îp�o�¶%µ º6º{t �8u�p t\t o¥¶$µ�xwv t �&µ t p3mNv|¶%u³¶%x|y��&µ t u�y)���t z t o�q°m%µ�v|m¿zÖq×m �$t o�y�v��&µ t
º yMprq°¶%ogm%����v t o�z¿m%µ�­��6m ~ ��y)o t�º �m } st v t v¹p t�º¹~ �&µ�x t�º ��µ�y º ¶$o�xny)o�st�� y�x�m%u�p t�º�t oNp�¶ ~ ¶$��¶%x|y�¶$o
u�y����t z t �
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s WVY t u U \�twvZvZv
½`m���v t ��y��t v t�~ ¶$o�xwv{y�u�µ�xwy�¶%o¿z t6~�t x|x t x|�A�t�º{t m st x�st z t � t o t v�µ�o t8x@yzS{�zS|p}�~q����� x������ ~��
�&~q�]~���}c~q���J}��E�z��pz�zS� � z���}c���#z x�� �$��}�~q�J��z���� x z � z����p~q� � }c�=z����=z��]���S}cz��=�&z,���=�
� } � � ���fzS�8�pz ����x ~��Z~��#}!�d�pz ��¬�¶$µ º m � ¶$o º z�st��$t p�¶$���2st ��v|y)o ~ y)��m%p t � t o�x�p�m9��y º x t z t prq t ­&·
��p�¶%y)x�m"xwy�¶%o¼z t�º z�¶$o�o�st�t�º ��µ���m%y)o t�º �À¶$µ�v
p3m�v|¶$uÀ¶%x|y��&µ t m%o�xw��v{¶$�À¶$�6¶%v|��� t �,32¶$o�xwvwm(y�v t � t o�x
�m ~�t ��µ�y º{t ¸ m%y)x,��m%u�y)xwµ t p�p t � t o�x � o�¶$µ º o�q°m � ¶$o º ��m º,~ � t v ~ �2st �m�y���y)x t v`p3m���m(v ~ � t ��µ���m%y)o t%�
��m(y º ��p�µ�x"�¶%x��m9p3m ~ ¶$����v t o�z�v t m(»�obz t¹º ¶$µ�p�y } o t vÓp t�º m º � t�~ x º y����³¶$v¦x�m%o�x º z�µ ~ ¶$o�xwv��¶$p t z�µ
�6¶%µ �$t � t o&x��Z3 t �³¶ º y)x|y�¶$o�o t � t o�x8m º|t v � y2z t »�p ~ ¶$o�z�µ ~ x t µ�v��m ~�t x|x t xw���t�º|t6� ¶$p)¶$o�x�m%y)v t ·
� t o�x�x|¶$µ�v{o2st�tn�$t v º p3m º y)�8µ�p�m(xwy)¶$o t x�prq t ­��2st v{y�� t o�x�m(x|y�¶$oÖ�

32¶$��� t o�¶$µ º p�q°m � ¶$o ºbº ¶$µ�p)y } o�st �mC��p)µ º y t µ�v º v t ��v{y º|t�º m%µ ~ ¶$µ�v º z t�~�t �Jst �6¶%y�v t(� z t µ�­
m%����v{¶ ~ � t�º§º ¶$o�x�m ~ xwµ t p�p t � t o�x t o z2st��%t p�¶%��� t � t o�xgm%µ º|t y�o z�µ ��v{¶"Ñ t x�gihkj��ip tNº µ�y � y
z t xwv|m�Ñ t�~ xw¶$y)v tb~ ��¶$y º y tbt o�p)y } o t ��m%v{�6yÓµ�o t ¸ m%��y�p)p t z t ��¶$µ �%t � t o�x º ��v�st�~ m%p ~ µ�p�st�º8t x�p�m
º x|vwm(x�st�} y t ��v{¶$�³¶ º st�t6t o��&µ�m(x|v|y��t � t ��m(v{xwy t z t�~�t �Jst �6¶$y)v t¼t x¼�&µ�y�v t �À¶ º|t�º µ�v«µ�o tb~ ¶$��·
��m(o�z t �m¼��¶$v|y ^ ¶$o ¸ µ�+$m%o�x º m%o º xwv|m�Ñ t�~ xw¶$y)v t z t v�st ¸ st v t o ~�t �
lnm%o º p t�~ m%z�v t z t p3m���v t ��y��t v t m(����v|¶ ~ � t ��p�µ º�~ p�m º|º y��&µ t � t o&x'µ�xwy)p�y º st�t(� o�¶$µ º m � ¶$o º ��v|¶"·
�³¶ º st z t�º �]~e���z � z����Z~q� x �=}�� yz x z����#z�� � z x ��}�~q�J�E�J� x ~��Z~�� gihkj8 �¡ zS�C�Z~q� x¢� z x ~��Z~��£P;=¤:¤:h¦¥,��¬�¶$µ º m � ¶%o º ��y º2t o���p3m ~�t µ�o t x t�~ ��o�y��&µ t �À¶$µ�v�p3mP§ yz�� yz x�� ��}�~q�¨�=z�� �Lx �ª©pz��
��� � �#}!�d�pz��«� ��� �pz,� �À¶$µ�v¹p t v|¶%u³¶%x¬gihkj Å l �mb��m%v¦xwy)v¹z t�º x|vwm � m%µ�­�z t �,�*·-Ø'�ÀÙÚy t u t vn��µ�y
m � m(y)xi��v{¶$�À¶ º st m%µ ~ ¶%µ�v º z t�º m8x|�A�t�º{t µ�o t ��st x|��¶�z t �³¶%µ�vip3m } st o�st v|m(xwy)¶$o\z t �6¶%µ �$t � t o&x º
�³¶ º xwµ�vwm%µ�­¯z�µ\v|¶$uÀ¶%x­g®hkj % l t o�m%����µ�y º µ�v�µ�o���y t zE�m¼��m%v¦xwy)v�z�q¾µ�o t y�o�x t v|�À¶$p3m"xwy�¶%o t o�x|v t
�³¶ º xwµ�v t�º�~ p t ¸ º y�o�x t v|�Jst z�y�m%y�v t�º � Ð µ�v ~�t x{x t u�m º{t o�¶$µ º m � ¶%o º st�} m%p t � t o�x¼z�st��$t p�¶$����st µ�o t
o�¶$µ �%t p)p t m%����v|¶ ~ � t �³¶%µ�v�p3mP§ yz�� yz x�� �#}c~q�¯�pz�� �Lx �ª©pz��°��� � ��}c�d�pz��f± ¡ t o º q×m Õ vwm(o ~ ��y º ·
º m%o�x¯z t p3mCz�st »�o�y�xwy)¶$o1z t �³¶ º xwµ�v t�º y)o&x t v{�Jst z�y3m%y)v t�º �Ó¬�¶%x|v t�º xwv|m(x�st�} y t µ�xwy)p�y º|t µ�o t ¶$��xwy�·
�6y º m(x|y�¶$o º ¶$µ ºn~ ¶$o�xwv|m%y�o�x t�º �À¶$µ�v¹z�st x t v|��y�o t v¹z t�º �6m%v ~ � t�ºnº +��Jst x|v|y��&µ t�º �mb��m%v¦xwy�v�z�q¾µ�o t
�³¶ º xwµ�v t z t z�st ��m%v{x�z�¶$o�o�st�t �`´�o t m(µ�xwv t¼~ ¶$o�xwv{y�u�µ�xwy�¶%ogm st x�st p t � yz � z � ~��=�Zz��]z����²z³� ���
�´}c��z�z��¶µ·� � x z¸�2¹º�=�»�&~q��� x�¼~ � z�� x �Z~q� xf� z«���=} � }@�pz¸�]~q� � z��]z������¬�pz x@yz³½ yz x z��J�&z
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�h�.�ä� * � ��� é�����ë��2ë�é����üëR��ë�� ë�<H� ì � � �ÙéCB <HëR� ì <H��B ëR�$� ëR¡�� ì
ï ¢x£M¤&¥R§¨ £ ¨ §© ª ¤�«1¤ ª ¤ � ¨ £ � #%.¬G­*¬ ��� ­¼ ½�� � ¼ ½ 3 Ö9» ©{¼p®½ # Öb7b¾¿p

¢xð.«Å¥f£ © ¤&«"¥ ¨ � §© � © ¥k¤ �,® © ¤�£ ¨ �
¯ «�¤&¥k¤ ©.° ¤ � © ¥f¤�ð9«�± ¨b°³² ð µ ¥f¤ ª ¤ � © ¥k¤&ð9« � ¶¸·*¹kº #,+ ¹5»¦»&»Ã·P¹iº�¼A½`¾ #,+ ¹�·P¹iº�¼A½`¾ #,+ ¹`¿À °�Á ð.£f¤&¥fÂ ª�¨ ± ² ð µ ¥f¤ ª ¤ � © ¥k¤�ð.« � Ä ñ © � ¤ 4 « ¨�Æ ¥kð.«
Ç «"ÈK¤�£Mð9«1« ¨�ª�¨ «Å¥ � ª�© ¥ °�©.É

ï ¢xð.«1±1¤&¥f¤�ð9« � ¤�«1¤¦¥k¤ ©.°�¨ �(� Ë�ÌxÍ � »¦Ö Ï�ÐË�Ì Í ��Ï ·PÌ Í �
Ñ ð9£f¤&Ò�ð9«�± ¨�µ £KÔ¨ ±�¤�Õ�¥f¤�ð9« � & �
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�h�.��� * å ��� é�����ë�� ë�é���� ëR��ë`�2ë�<�� ì ���� �ÙéCB <�ëR� ì <���B ëR� � ëR¡�� ì
¢x£f¤¦¥R§¨ £ ¨ §© ª ¤�«�¤ ª ¤ � ¨ £ � #% ¬G­*¬ ��� ­¼A½ � � ¼A½�3 Ö9» ©{¼pÓ½ # Ö%7¬¾¿p
¢xð9«"¥k£ © ¤�«"¥ ¨ � §© � © ¥k¤ �M® © ¤&£ ¨ �
¯ «1¤&¥f¤ ©.° ¤ � © ¥k¤&ð9«/± ¨b°î² ð µ ¥k¤ ª ¤ � © ¥k¤&ð9« � ¶¸·P¹iº #,+ ¹5»¦»¦»�·P¹iº�¼A½`¾ #,+ ¹�·P¹iº�¼A½`¾ #,+ ¹;¿À °&Á ð9£f¤¦¥kÂ ª�¨ ± ² ð µ ¥f¤ ª ¤ � © ¥k¤&ð9« � Ä ñ © � ¤ 4 « ¨�Æ ¥fð9«
Ç «ÅÈK¤&£fð9«1« ¨�ª�¨ «"¥ � ª�© ¥ °�©.É

ï ¢xð9«1±1¤¦¥k¤&ð9« � ¤�«�¤&¥k¤ ©.°�¨ �(� Ë�ÌÎÍ � » & Ï�ÐË�ÌxÍ ��Ï ·PÌxÍ �
Ñ ð9£M¤�Ò�ð9«Ó± ¨bµ £KÔ¨ ±1¤�Õ`¥k¤�ð.« � & �
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�h�.�ä� * @ � <� �ACB ì � �D<]� ë�é�� � ì À IÔM ILK
ï ¢x£M¤&¥R§¨ £ ¨ §©=ª ¤�«1¤ ª ¤ � ¨ £ � #%.¬G­Ý¬ ��� ­¼ ½�� � ¼ ½ 3 Ö � » ©{¼p®½ # Ö%7¬¾¿p

¢xð.«Å¥f£ © ¤&«"¥ ¨ � §© � © ¥f¤ �,® © ¤�£ ¨ �
¯ «�¤&¥k¤ ©.° ¤ � © ¥f¤�ð9«�± ¨�°³² ð µ ¥f¤ ª ¤ � © ¥k¤�ð.« � ¶´·P¹iº #,+ ¹�»¦»&»Ã·P¹iº�¼A½;¾ #,+ ¹R·P¹iº�¼A½;¾ #,+ ¹�¿À °�Á ð.£f¤&¥fÂ ª�¨ ± ² ð µ ¥f¤ ª ¤ � © ¥k¤�ð.« � Ä ñ © � ¤ 4 « ¨`Æ ¥kð9«
Ç «"ÈK¤�£Mð9«1« ¨�ª�¨ «Å¥ � ª/© ¥ °U©5É¢xð.«1±1¤&¥f¤�ð9« � ¤�«1¤¦¥k¤ ©5°�¨ �I� Ë�ÌxÍ � » & Ï�ÐË�ÌÎÍ �AÏ ·PÌÎÍ �
Ñ ð9£f¤&Ò�ð9«Ó± ¨bµ £KÔ¨ ±1¤&Õ�¥f¤�ð9« � & �

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

0

20

40

60

80

100

120

140

160

180

temps (s) Õ�ð ª�µ ð.£M¥ ¨�ª�¨ «"¥G±1ñ µ×¨ «�±1ñ °�¨ ¥ ¨�ª�µ � ± ¨ Õ ©.° Õ�ñ ° ð µ ¥f¤ ª ¤ � © ¥k¤&ð9«�Ø �iÚ

0 0.5 1 1.5 2 2.5
−1

−0.5

0

0.5

s 

pos. art. 

vit.art. 

0 0.5 1 1.5 2 2.5
−8

−6

−4

−2

0

2

s µ ð � ¤&¥k¤&ð9« Ë Øj£ © ± Ú ¨ ¥GÈA¤¦¥ ¨ �f� ¨ ÐË Øjô.õÅö »^÷ ¾ # Ú Õ�ð.ñ µ1°�¨�© £,¥k¤&Õ�ñ °�© ¤�£ ¨ · Øóø ª Ú

0 0.5 1 1.5 2 2.5
−16

−14

−12

−10

−8

−6

−4

−2

0

2
x 10

12

s 0 0.05 0.1
−0.8

−0.6

−0.4

−0.2

0

0.2
vit. artic. 

pos. artic 

t=0.0 
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�h�.���'ÕK��� �Rë�B ë��|<]�2ë�é�� � ì �üë����ì íh<]�2ë�é���� � ì �Å�z<H��A é�Ö �¿× è I�K.K
¢x£M¤&¥R§¨ £ ¨ §©=ª ¤�«1¤ ª ¤ � ¨ £ � #%.¬G­Ý¬ ��� ­¼ ½�� � ¼ ½ 3�Ö � » ©{¼p®½ # Öb7b¾¿p
¢xð9«"¥f£ © ¤&«Å¥ ¨ � §© � © ¥f¤ �,® © ¤�£ ¨ �
¯ «1¤¦¥k¤ ©.° ¤ � © ¥f¤�ð9«�± ¨b°³² ð µ ¥f¤ ª ¤ � © ¥k¤�ð.« � ¶´·P¹iº #,+ ¹�»¦»&»Ã·P¹iº�¼A½�¾ #,+ ¹�·P¹iº�¼A½`¾ #,+ ¹`¿ï À °�Á ð9£M¤&¥fÂ ª�¨ ± ² ð µ ¥k¤ ª ¤ � © ¥f¤�ð9« � 6 ø °�¨ «1ð ª�É £ ¨ ± ² ¤&¥AÔ¨ £ © ¥k¤�ð.« ¨ � ¥ ° ¤ ª ¤&¥AÔ¨ §© Ö �9�
Ç «"ÈK¤�£fð.«1« ¨�ª�¨ «"¥ � ª/© ¥ °U©5É¢xð9«�±1¤&¥f¤�ð9« � ¤�«1¤¦¥k¤ ©5°�¨ �I� Ë�ÌxÍ � »¦Ö Ï�ÐË�ÌÎÍ �AÏ ·PÌÎÍ �
Ñ ð9£f¤&Ò�ð9«�± ¨bµ £KÔ¨ ±1¤&Õ�¥f¤�ð9« � & �
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�h�.�ä�'Õ5åæ� ��ë�B ë��D<��2ë�é�� � ì �üë����ì í.<��2ë�é���� � ì �K�z<���A é�Ö �¿× è ILK
¢x£M¤&¥R§¨ £ ¨ §©=ª ¤&«1¤ ª ¤ � ¨ £ � #%.¬Ê­P¬ ��� ­¼ ½%� � ¼ ½ 3 Ö � » ©U¼p®½ # Öb7b¾¿p
¢xð9«"¥f£ © ¤&«Å¥ ¨ � §© � © ¥f¤ �M® © ¤�£ ¨ �
¯ «1¤¦¥k¤ ©.° ¤ � © ¥f¤�ð9«�± ¨b°³² ð µ ¥f¤ ª ¤ � © ¥k¤�ð.« � ¶´·P¹iº #,+ ¹�»&»¦»Ã·*¹kº�¼�½;¾ #,+ ¹�·P¹iº�¼A½;¾ #,+ ¹�¿ï À °�Á ð9£M¤&¥fÂ ª�¨ ± ² ð µ ¥k¤ ª ¤ � © ¥f¤�ð9« � 6 ø °&¨ «1ð ªHÉ £ ¨ ± ² ¤&¥AÔ¨ £ © ¥f¤�ð9« ¨ � ¥ ° ¤ ª ¤¦¥AÔ¨ §© Ö �
Ç «"ÈK¤�£fð.«1« ¨�ª�¨ «"¥ � ª/© ¥ °U©.É¢xð9«�±1¤&¥f¤�ð9« � ¤&«1¤&¥f¤ ©.°&¨ �Ê� Ë�ÌxÍ � »¦Ö Ï�ÐË�ÌxÍ ��Ï ·*ÌxÍ �
Ñ ð9£f¤&Ò�ð9«Ó± ¨bµ £KÔ¨ ±1¤&Õ�¥k¤&ð9« � & �
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�h�.����ØA��� ëR��ë��2ëd<H�RëR�`<]�2ë�é�� � �ìSf <Ùg�é�íh<H¡�� ì � ì �K�,é��e�2ë�B ë��|<]� ë�é��
¢x£M¤&¥R§¨ £ ¨ §©=ª ¤�«1¤ ª ¤ � ¨ £ � #%.¬G­Ý¬ ��� ­¼ ½�� � ¼ ½ 3�Ö � » ©{¼p®½ # Öb7b¾¿p
¢xð9«"¥f£ © ¤&«Å¥ ¨ � §© � © ¥f¤ �,® © ¤�£ ¨ �

ï ¯ «1¤¦¥k¤ ©.° ¤ � © ¥f¤�ð9«�± ¨b°³² ð µ ¥f¤ ª ¤ � © ¥k¤�ð.« � ¶ � »R»�» � ¿
À °�Á ð9£M¤&¥fÂ ª�¨ ± ² ð µ ¥k¤ ª ¤ � © ¥f¤�ð9« � 6 ø °�¨ «1ð ª�É £ ¨ ± ² ¤&¥AÔ¨ £ © ¥k¤�ð.« ¨ � ¥ ° ¤ ª ¤&¥AÔ¨ §© Ö �9�
Ç «"ÈK¤�£fð.«1« ¨�ª�¨ «"¥ � ª/© ¥ °U©5É¢xð9«�±1¤&¥f¤�ð9« � ¤�«1¤¦¥k¤ ©5°�¨ �I� Ë�ÌxÍ � »¦Ö Ï�ÐË�ÌÎÍ �AÏ ·PÌÎÍ �
Ñ ð9£f¤&Ò�ð9«�± ¨bµ £KÔ¨ ±1¤&Õ�¥f¤�ð9« � & �
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�h�.�ä��Ø.å � ë���ë��2ë�<��RëR�|<��2ë�é�� � �ìSf <�g�é�íh<H¡�� ì � ì �Å�,é��e� ë�B ëR�|<��2ë�é��
¢x£f¤¦¥R§¨ £ ¨ §© ª ¤&«1¤ ª ¤ � ¨ £ � #%.¬Ê­*¬ �=� ­¼ ½�� � ¼ ½ 3 Ö � » ©U¼p®½ # Öb7¬¾¬p
¢xð9«"¥k£ © ¤�«"¥ ¨ � §© � © ¥f¤ �M® © ¤�£ ¨ �

ï ¯ «1¤¦¥k¤ ©5° ¤ � © ¥k¤&ð9«�± ¨b°³² ð µ ¥k¤ ª ¤ � © ¥f¤�ð9« � ¶´·P¹ »R»�»i·P¹`¿
À °&Á ð9£M¤&¥kÂ ª�¨ ± ² ð µ ¥k¤ ª ¤ � © ¥f¤�ð9« � 6 ø °&¨ «1ð ªHÉ £ ¨ ± ² ¤&¥AÔ¨ £ © ¥f¤�ð9« ¨ � ¥ ° ¤ ª ¤¦¥AÔ¨ §© Ö �9�
Ç «"ÈA¤&£fð9«�« ¨�ª�¨ «"¥ � ª/© ¥ °U©.É¢xð9«1±�¤&¥k¤&ð9« � ¤&«1¤&¥f¤ ©.°&¨ �I� Ë�Ì Í � »¦Ö Ï]ÐË�ÌÎÍ ��Ï ·PÌxÍ �
Ñ ð.£f¤�Ò�ð9«Ó± ¨bµ £KÔ¨ ±1¤�Õ`¥k¤&ð9« � & �
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