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ehgNT`_5V?�[PSe"cXV]\[Y[P�V?g¹efP�g¹Y[P¥T`_[V]PoPSVdÏsW[VX}�VXW�TX·§�^_5Vq�[Y[PS��ef��VqehgNT`_[V?��VXc]efW[\���T`V]�ZR��wTSeÎR�\[V]W�T`Rbg ; T`_5V
PSV]\[Y[c]VX\Z�SVdToOQRbTS_ÆyhcXc]VX�5T`y : �bV?W	Y[} : VXPoehgNP�VMyhcdT`RbefW[�X�5yhW[\Zyh�b�Se%\[V]TSVXPS}�R�W5V#T`_[V�T`R�}�V�e¦�hVXP�OQ_5R�c�_
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ehgl�5PSe : �bVX} !õ�7· �«î #QyzPSV�RbW�T`PSe"\[Y[c]VX\�yz�?yrW5V]O��Sc]VXWsyhP�R�e�g¹efP��5PSe : �bVX} !õ�7· �*� #d·Q�^_[R���|fV]W[VXPSyzT`V]�qy
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ehg§T`_[V�Y[W[c]VXP¥T�yhRbW2�[yhP`yh}�V]TSVXP��X·��^_[VË�»ef� ; W[ef}�R¤yh�©Vdª7�syhW[��R�efW2cXe"V]Í�c]R�VXW�TS��yhP�VËY[�SV]\®T`eZV³ª7TSP`yhcdT
�SV]W[�SRUT`RU�7RUT ; R�W5g¹ehPS}ryzT`RbefW�g¹PSef} T`_[V�PSVMyzc]T`RbefW }rV]c�_syhW[Rb�S}��wOQ_[Rbc�_8�[PSe«�"R�\5VX�ry®\[RbPSVXcdT/}�VMyz�SY[P�V
ehg§T`_[VËVdº¢V]c]T%ehg�c�_[yhW[|fV]�%RbW®yÆPSyzT`VËcXehW[��T`yhW�T�efW�TS_[VËefY5T`�5Y5T'cXefW[c]VXW�T`PSyzT`RbefW2ehg����»V]cXRbVX�X·��^_[Rb�
�SV]W[�SRUT`RU�7RUT ; R�W5g¹ehPS}ryzT`RbefWqOoyh�©Y[�SV]\µT`e�\[V]TSVXPS}�R�W5VwT`_5VwP�VX\[Y[c]VX\Ë�SVdTÊehg[PSVMyzc]T`RbefW[�©yhW[\µRb�©c]ef}��syhPSV]\
OQRbTS_ÆT`_[VaPSV]\[Y[c]VX\ }�VXc�_[yhW[R���} e : T`yhR�W5VX\Æg¹PSef}þT`_[Va}µY[�UT`Rb�»V]PSR�e"\rg¹ehPS}µY[��yzT`RbefW¬RbWÆ��y : ��VY!õ�5· � #³·
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OQ_[Rbc�_ : V]cXef}�VX��Vdª"T`P�VX}�VX� ; \[RUÍrc]Y[�bT�OQRbTS_�yhWsyz� ; T`RbcMyh�tTSVXc�_[W[RbÈ	Y[VX�]·q�^_[VµcXehW	�hVXW�T`RbefWsyh�©g¹VMyh��R : Rb�U�
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Y[W[\5VXPSV]��TSR�}ryzT`V]��T`_[Vrg¹VMyh��R : �bV/PSV]|fR�ehWt�©TS_"Y5�Î}/yh�	RbW[| RUT`�µyz�[�[��RbcMyzTSR�efW2R�W5V]Í�cXRbVXW�TM·����SVÆehgQ}�Y[�U�
T`Rb�»V]PSRbe7\�g¹efP�}µY[�¤y¶T`R�ehW�cMyhW®R�W[c]PSVMyz�SVËT`_[Vryhc]TSYsyh�lg¹VMyz�SR : ��VËPSV]|fR�efW¢� :�; R�W5cXefP��»efPSyzT`RbW[|¬g¹VMyz�SR : R���RUT ;
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PSV]\[Y[c]VX\F}rV]c�_syhW[Rb�S} :�; g¹efP�cXRbW[| RUT�T`e : V�g¹VMyh��R : �bV/e«�fV]PÎy �¤yzPS|fV]P%P�VX|fRbefW�R�W®T`_[VrcXef}��»eh�SRbTSR�efW
�S�[yhcXVz·
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g¹VMyz�SR : ��VaPSV]|fR�efW�Y[�SRbW[|rTS_[V'R�\[VXyh��ezgl�S_syz�»V%PSVXc]efW[�¥T`PSY5c]T`RbefW-�[PSyhc]TSR�c]VX\ RbW�TS_[V'Ï[VX��\�ehglc]ef}r�5Y5T`V]P
|fPSyh�[_[RbcX�X·Z�^_[V/}/yhRbW®�5PSe : �bVX}Ä\[VdÏsW[RUT`R�ehW®g¹efP'�SY[P¥gÁyhcXVrPSV]cXefW[�¥T`P�Y[c]TSR�efW�Rb�%TS_syzT%|fRb�hVXW�y��SV]T�ehg
P`yzW[|fV?��efR�W�TS�X�5P�VXc]efW[��TSPSY[cdT�y�}ryhW[Rbg¹eh��\ËT`_syzTocX��eh�SVX� ; yh�[�[P�e«ª7Rb}/yzTSVX�§T`_[V?��Y[P�gÁyzcXVqehg�TS_[V?efP�R�|fRbWsyh�
}�e7\[V]� · � yhW5|fV?\syzT`y�R���yµ�SVdT^ehgK\[R���cXP�V]T`V#�»efRbW�T`��RbW/T`_5PSVXVq\5R�}�VXW[��R�efWsyz�����syhc]V?OQ_[R�c�_Æ_syM�hV : V]VXW
�`yz}r�[�bVX\�g¹P�ef} TS_[VZ�[_ ; ��R�cXyh�oVXW��"R�P�efW[}�VXW�T�efPµcXyhW : VÆe : T`yhR�W5VX\�Y[��R�W[|��¤yz�SVXPÎ��cMyhW5W[VXP��ËOQ_5R�c�_
|fV]W[VXPSyzT`V�\syzT`y��»efRbW�T`�¬efW�TS_[V��SY[P¥gÁyhcXV�ehg�yhW e :"É V]c]TM·Ì�^_5V2�5PSe : �bVX} WsyzT`Y5P`yh�b� ; yhPSRb�SVX�ÆRbW y
�zyhPSRbV]T ; ezg¢�[PSyhc]TSR�cXyh�[�SRUT`Ysy¶T`R�ehW[�l�SY[c�_/yh�HP`yhW5|fVQ�ScMyzW[W[R�W5|%yzWre :	É VXc]THg¹P�ef}�}µY[�UT`Rb�[��V§�7RbV]O��»efRbW�T`�X�
PSV]cXe«�fV]P ; ehg : Rbef��eh|fR�cXyh����_syh��VX�/g¹P�ef}0TBOwez�B\[Rb}rV]W[�SRbefWsyh�^����RbcXVX�]�oR�W�TSVXP`yzc]T`RU�fV��SY[P¥gÁyhcXV��S�hVdT`c�_[RbW[|
V]TSch·��7Y5P�gÁyhc]V/PSV]cXefW5��T`P�Y[c]TSR�efW2ÏsW[\[�%Vdª"T`V]W[�SRU�fVÆyz�[�[��RbcMyzTSR�efW5�qR�W�T`_[V/yhPSVXyh�%ezgQyhY5TSef}/y¶T`R�cÎ}�VX��_
|fV]W[VXPSyzT`RbefW�yhW[\�|fVXef}�V]TSPSRbc?}re"\[V]��R�W5|[�7}�ef�bVXcXY5�¤yhPw��T`P�Y[c]TSY[PSV%yhW[\��[P�ehT`V]R�WÆg¹ef��\5R�W[|ÎyzWsyh� ; ��R��X·^·
�^_[Vq�[P�e : ��V]}þezg�g¹VMyh��R : Rb��RbT ; yzWsyh� ; ��R���Rb�oyhW[yh��ef|hefY[�wTSe�T`_5VqR�\[VXyh��ehgK��Y[P�gÁyhc]V?PSV]cXefW5��T`P�Y[c]TSR�efW¢�
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: efY[W[\syzP ; ehg"T`_[VHg¹VMyz�SR : ��VlPSV]|fR�ehWt· £ WaT`_5Vw�[P�V]�"R�ehY[��yz�[�[PSefyhc�_[VX�NT`_5R�� : ehY[W[\syhP ; R��Kyh�[�5PSeMª7R�}ryzT`V]\
:�; �bR�W[VXyhPQR�W[V]È	Ysyh��RUT`RbVX�X�mV]RbT`_5VXP :�; R�W[c]efPS��efPSyzT`RbW[|�y/_ ; ��VXPn�BP�VXc]T`yhW[|f�bVË�"O�yhW[V ; yhW5\ x P�ef�S��}/yzW[W! � ë ð�� #�efP :�; \[V]�ScXP�R : RbW[|qyhWµyh�[�[P�e«ª7Rb}/yzTSR�efW'ehg[TS_[Voc]efW��fVdªµ_	Y[��� x e ; yh�[yzW[\ £ VXPSyh��V]T`P�RbTSefYå!õ�h�f���J#
R�W5�SR�\5V/T`_[VÆg¹VXyh�SR : ��V¬���syhc]Vh·F�^_[VX��VZ}rVdT`_[e"\[�ÎcMyzW�_syM�hV��SyzT`Rb��gÁyhcdT`efP ; ��VXP¥g¹efPS}ryhW[c]VÆR�W�cMyz�SVZehg
cXehW	�hVdª»�acXefW5W[VXcdT`VX\ g¹VMyh��R : �bV�PSV]|fR�efW5�X� : Y5TZOQR���� : V�R�W[yhcXc]Y[P`yzTSV�g¹efP¬T`_[V�cXyh�SV]��ehg�W[efW[c]efW��fV³ª
efPµ\5R�� É ehR�W�T�g¹VXyh�SR : ��V¬P�VX|fRbefW[�]·�­?W�T`_5VÆehT`_[V]PÎ_syhW[\¢�HTS_[VÆ�SY5P�gÁyhc]VÆPSVXc]efW[�¥T`PSY5c]T`RbefWF�Sc�_[V]}rVZcXyhW
�SY5cXcXV]�S�¥g¹Y[��� ; \[VX��cXP�R : V : ehTS_�W[efW[c]efW��fVdª®yzW[\�\[R�� É efR�W�TqP�VX|fRbefW[�?\[VdÏsW[RbW[|ÆT`_[V : efY[W[\5R�W[|Æ��Y[P�gÁyhc]V
:�; �[RbVXcXVdOQR���V%�bR�W[VXyhP�g¹Y[W[cdT`RbefW[�X·Í j Í jeÎ Ï >[p?CH=�I CH=q=?Jsu§Cl¡�p
�^_[V]PSVÎyhP�V%�zyhP�R�efY[��yh�[�5PSe�yhc�_5VX�?\[V]�Sc]PSR : VX\ R�W �bRbTSVXP`y¶T`Y[P�Vag¹ehP�\[VdT`V]PS}�R�W[RbW[|�TS_[Vµ��_syh��V�ehgHyr�syzT��
T`V]PSW�c]�¤yh���%g¹P�ef}Ä�`yh}��[�bVX\²��efRbW	TS�X· û yhW ; ehgoT`_5VX�SV¬yh�[�[P�e�yhc�_[V]�ÎyhPSV�cXehW[cXV]PSW[V]\FOQRUT`_®V]Í�cXRbVXW�T
cXehW[��TSPSY[cdT`R�ehW�ehg�cXefW��fV³ª _	Y[���b�%g¹efPÎy-��V]TËehg���efR�W�TS�µR�W�TS_[V¬�[��yhW[Vh·²�fyhP¥�7Rb�Ë�fyhP¥�7Rb�k! � ë��J�J#a�[PSV³�
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�S_[yh�»V�yh�ayÆ|fV]W[VXPSyh��RbÇMyzTSR�efW�ehg§T`_[VÎc]efW��fVdª®_	Y[�b��ehg�yÆ�[�¤yhW[yhP?��efR�W�Tq��V]TM·µ¸�VË�[PSV]�SV]W	TSVX\®�SV]�hVXPSyh�
yh�b|fefPSRUT`_[}�� : yh��VX\ÆefWÆW[VXyhPSV]��T^W5VXR�|h_ : efY[P���T`_[yzToc]ef}r�5Y5T`V#TS_[V?��_syh��V?ehgKy%ÏsW5RbT`V��»ehR�W�To��V]TM·lÅ��	�
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R��#W[VXRUT`_[V]P?W[VXc]VX���`yhP�R�� ; cXefW��hVdª�W[ehP?cXefW5W[VXcdT`VX\¢· ê efP ÿ 9ÖÔ4�¢TS_[V ÿ � �S_syz�»VµRb�?R�\5VXW�T`RbcMyh�KT`e¬T`_5V
cXehW	�hVdª�_	Y[����ezg'ÓÌ·w¸�e«O�Vd�fV]PX�»yh� ÿ \5VXcXP�VMyh��VX�]�»T`_5V ÿ �B��_syh��V'��_[PSRbW[�	� :�; |fPSyh\[Ysyz��� ; \[Vd�fVX�bef�[RbW[|
cMyM�"RbTSR�V]�X·o� _[V]W ÿ : VXc]ef}rV]�H�S}ryh���[V]W[efY[|h_t��T`_[VQ��ef� ; T`eh�»V^\[Rb�`yh�5�»VXyhPS�§yhW[\�PSV]\[Y[c]VX�wTSeqT`_[VQ\syzT`y
�SVdT�RbT`��VX�Ugn·
�©eÎ�5PSe«�"R�\[VqyzWÆR�W�T`Y[RUT`RU�fV#W5ehT`RbefW/ehg�TS_[VqcXehW[cXV]�5TM�s�l\[V]��� : PSY[W5W[VXP^\[V]�Sc]PSR : VX�oTS_[V?���syhcXV?� � TSe

: V'Ïs�b��V]\ZOQRUT`_���T ; PSezg¹e�yh} yhW[\�T`_[V'��efR�W�T��SVdTwÓ TSe : V'}/yh\5V'ezgÊ}�efPSVa�Seh��R�\Z}ryzT`V]PSR�yh� �7�SY[c�_�yz�
PSe"c��m·Z��e«OERbgoy����[_[VXP�R�cXyh�HVXP`yz�SVXP'OQRbTS_®PSyh\[R�Y5� ÿ cXY[P¥�fV]�µefY5T'T`_[V���T ; P�ehg¹e�yh}ÐyzT%yh�b�l�»ef��RbTSR�efW[�
OQ_[V]PSV-RUT/\[e"VX�rW[ehT/VXW[c]��ef��V-yhW ; ehg?T`_5V �S�5PSR�W5�"�bVX\8P�e7c��	�£!¨T`_[V��»ehR�W�T/��V]T×Óé#³�oT`_[V�PSV]�SY[�UT`R�W5|
e :"É V]c]T�g¹efPS}�VX\�OQRb��� : VZcMyh�b��V]\�yzW ÿ �B_	Y[���õ·��^_[V��SY[P¥gÁyhcXVZehg�T`_[VZe :	É VXc]T�cXyhW : VZ��TSP`yhRb|f_�T`VXW5VX\
:�; �SY : �¥T`RUT`Y5TSR�W[|r��T`PSyhR�|h_	T�VX\5|fVX�#g¹ehP�TS_[V%c]R�P�cXY[��yhP�ehW[VX�#yhW[\�TSPSR�yhW[|f�bVX�^g¹efP��S�[_[V]PSRbcMyh�KcMyh�5�X·��^_[V
e : T`yhR�W5VX\Æe :"É V]c]T�R��oTS_[V ÿ �S_[yh�»Vqezg~ÓÌ· £ TQR��oyË��ef� ; TSef��V?R�WZyµgÁyhRbPS� ; |fV]W[VXPSyh���SV]W[�SV�>HRbT�cMyhW : V
cXehW[cMyM�fVryhW[\�Vd�fVXW2\[Rb�ScXehW[W[VXcdT`V]\ 2 RUT?cMyzW®c]efW�T�yhRbW-TBO�ez� \[R�}�VXW5�SR�ehWsyh���[yzT`c�_[V]�aehgHT`PSR�yhW[|f�bVX�qyzW[\
efW[V³�B\[Rb}rV]W[�SRbefWsyh�§��TSPSRbW[|f�Îehg�VX\5|fVX�]��yhW5\ RUT`�µc]ef}��»efW5VXW�T`�ÎcXyhW : VZyh�Î��}/yz���oyz�Î�SR�W5|f��Vr�»efRbW�T`�X·
�^_[V'�syhPSyh}rVdT`V]P ÿ cXefW�T`P�ef���oTS_[Va\[VX|hPSVXV'ehg©\[V]T`yhR��b�ocMyz�5T`Y[P�VX\ :	; T`_[V ÿ �S_[yh�»Vz·
£ TËR��µ��ef���SR : ��VrTSe�|fVXW[V]P`yh�bR�Ç]V¬yh�b�wT`_5V¬cXefW5cXVX�7T`�ËR�W��feh�b�fV]\FR�W�T`_5VÆcXefW[�¥T`P�Y[c]TSR�efW�ehg ÿ ��_syh��V!ÁRõ·íVz· ÿ _	Y[�b���]� ÿ cXef}��[��V³ª7VX�X�Q¯?V]�¤yhY5Wsy ; T`PSR�yhW[|fY5�¤yzTSR�efWt�lúHefP�efW[efR^\5R¤yh|fPSyh}���#�T`e2ÏsW[RbTSVZ�SV]T/ehg



� �

��efR�W�T`��Ó R�W½Ø r �Kg¹efP%yhP : RbTSP`yhP ; \[R�}�VXW5�SR�ehW=�s·Z�^_[R��'|fV]W[VXPSyh��RbÇMyzTSR�efWt�Nc]ef} : RbW[VX\2OQRbT`_®yhW�V³ª	�
T`V]W[�SRbefW TSe¬O�V]R�|f_�T`V]\��»ehR�W�T`��R��#\5V]�fV]��ef��VX\�RbW-�l\[VX�b� : P�Y[W[W[V]Pa�l\[VX�b� : P�Y[W[W[V]P³! � ëfëf�J#d·q¸�e«O�Vd�fVXP]�
T`_5V�R�}��[�bVX}�VXW�T�yzTSR�efWÆ\5V]T�yzR����Qehg�T`_[V%�[PSe : ��VX} : VXc]ef}�VX�#�5PSef|fP�VX���SRb�hVX� ; }�efP�V'c]ef}��[��V³ªZOQRbT`_�R�W7�
cXP�VMyh��R�W[|²�[PSe : ��VX} \[Rb}rV]W[�SRbefWsyh�bRbT ; ��yhW[\�TS_[V OwefPS�¥T�� cMyh��V�cXef}��[��V³ª7RbT ; ehgqT`_5V-�[PSe : ��V]} |hPSe«OQ�
Vdª7��efW[V]W	TSR¤yh�b� ; ·Í j Í j�Ù Ú�I°Û¥IN¡¢A[@¥uwGÄuvÜ�Ï
�^_[VÎc]ef}r�5Y5T`V]\ ÿ �S_[yh�»VÎezg§y/|fRb�hVXW���V]TaehgH�Syh}r�5��V���efRbW	TS�#V³ª5�5��R�c]RbTS� ; \[V]�»V]W[\[�qefW-TS_[Vµc�_[ef��VXW
�zyh��Y5V�ezg ÿ �NOQ_5R�c�_²c]efW�T`P�ef���qT`_5V��bV]�hVX�Hehgo\5V]T�yzR����qezgwTS_[Vrc]efW[�¥T`PSY5c]T`V]\��SY5P�gÁyhc]Vh·Æû�yhW[\syh�#Ãd¿#¼}Ò�Ò
û yhW5\syh�KyhW[\-û�Y[P�TS_ ; ! � ëfë��}#^�5PSVX��VXW�T`�#yr� ; �¥T`V]}/yzTSR�c'}rVdT`_[e"\[ef�bef| ; g¹efPQ�SVX�bVXcdT`R�W5|�TS_[V'�zyh�bY[Vaehg
ÿ RbWp� E ·®�^_5V ; �"R���Ysyh�bR�ÇXV�T`_[VÆ�5PSe : �bVX}Ðehg�e : T`yhR�W[RbW[| TS_[V¬�S_[yh�»VÆezg^Ó yh�Ëy-��V]TËVX�¥T`Rb}/yzTSR�efW
�[P�e : ��V]}�OQ_[V]PSV�yhW/Y[W5�"W5e¦OQW/�SV]TÞÝ ß`à R��ÊT`e : V�V]��T`Rb}/y¶T`VX\ËefWËT`_5V : yz�SR��Hehg»ÏsW[RUT`VQW	Y[} : VXPHehg
��efR�W�T`� ¿ © x ¿ E{x{jBj{jBx ¿ ÛáßAÝ9·�Å#� F RbW[cXP�VMyh��VX�wÓ ! F #oOQR��b��cXe«�fV]P#}ryhW ; �syhP¥T`��ehg'Ý yhW[\�_[VXW[c]V
T`_5Vr�zyh��Y5Vrehg ÿ g¹efP�Ó ! F #a��_[efY[�b\�\[VX��VXW5\�efW²TS_[V/�Syh}r�5��VË�SRbÇXVØ! F #³�©T`_	Y[� ÿ Rb��yZg¹Y[W[c]TSR�efW®ehgF ·�Å#\[\5RbT`RbefWsyh�b� ; ÿ �S_5efY[��\�yh����e : VÆy�g¹Y[W[cdT`RbefW²ehg^TS_[V/RbW�T`VXPn�B��efR�W�T%\[R��¥T�yhW5cXV/ezg^T`_[V¬�Syh}��[��V]\F ��efRbW	TS��ehgÕÓ ! F #³· �Ke�yhcXc]efY[W�T�g¹efP'T`_[V/\[VX��VXW[\5VXW[c]VÆefW�R�W�TSVXP¥� �»ehR�W�T�\5R���T`yhW[c]Vh��TS_[VÆyhY5TS_[efP��
_syM�fV cXefW[�¥T`P�Y[c]TSVX\8T`_5V�û�RbW[R�}µY5} �7�syhW[W5R�W[|®�©P�VXVp!õû-�7�@#�ezg?T`_[V��`yh}��[�bVX\�\[yzT�y²��efRbW	TS�X· £ gI Û�P�VX�[P�VX�SV]W�T`�/TS_[V���Y[}üehg#VX\[|fVZOwVXR�|h_	TS�/ehg�T`_5V-û-�"�q�§OQ_[V]PSVZT`_[V�VX\5|fV�OwVXRb|f_�T/Rb�ÎT�yh�zVXW�TSe
: V¬T`_[VÆ�lY[c]��Rb\[VMyhW�\5R���T`yhW[c]V : VdTBO�V]VXWFT`_[VÆ��efR�W�TS�X�ÊT`_5VXW�T`_[VZyz�[�[PSeh�[PSR�yzT`V��hyz��Y[V¬ezg ÿ g¹efP�T`_5V
cXehW[��TSPSY[cdT`R�ehW�ehg ÿ �S_[yh�»VaRb�^|fRb�hVXW :	; >

�mÛ.9Öâ I ÛF !õ�5· � �J#
OQ_[V]PSVåÏ²Rb��TS_[V�T`ezT�yh�KW	Y[} : VXP?ehgH�Syh}��[��V%�»efRbW�T`�X·#�©e¬Rb���bY[��TSP`yzTSV'TS_[Vµ��VXP�g¹ehPS}ryhW[cXV%ehg ÿ ��_syh��V
R�WrcMyh�7T`Y[P�R�W[|'T`_[V?��_syh��V#ehgKyzW¬e :"É V]c]TM�5y%\[Rb� É efRbW�TM�"W[efW7� cXefW��fV³ªÆe :	É VXc]T�R��wc�_[ef�SV]Wt�syh�wR��b��Y[�¥T`P`y¶T`VX\
R�W ê R�|fY5PSVk!Á�5· �}#d·a�^_[VÎ�`yz}r�[�bVX\-��efRbW	TS�?PSV]�[PSV]�SV]W	T%yZ�¦� \�e :"É V]c]TM�tOQ_5R�c�_�R���T`_[VÎRbW[�[Y5T?TSe¬T`_[V ÿ
�S_[yh�»V#cXefW[�¥T`P�Y[c]TSR�efWÆc]e7\[Vz·l�^_[V ÿ ��_syh��V?R�\5VXW�T`RUÏsVX��g¹P�ef}ET`_[V?RbW[�[Y5T�\syzT`y��SVdTM�[��efR�W�TS�wOQ_[Rbc�_Æ��R�V
efW�T`_[V : efY5W[\syhP ; ezgÊT`_[V%e :"É V]c]TM·��^_[VX��Vµ��efR�W�T`��yhP�V É efRbW[VX\ :	; y���R�W5V'TSe/\[V]�ScXP�R : V%TS_[V���Y[P�gÁyhc]V
ehg©T`_[V%e :"É VXcdTM·o�^_5Vµy : e«�fV%Ï[|fY[PSV%yh�b�Se�R����bY[��TSP`yzTSVX�oTS_[V%\5VX��VXW[\[V]W[cXV�ehgÊT`_5V%cXyh�5T`Y5PSVX\ �S_syh��V'efW
T`_5V'c�_5ef�SV]W��zyh��Y5Vqehg ÿ ·l�^_[V ÿ �zyh��Y[VqV]��TSR�}ryzT`V]\ :�; ��VXP¥g¹efPS}�R�W5|�T`_[Va}�R�W[Rb}µY[}E�S�[yhW[W[RbW[|ÎT`PSV]V
ef��VXPSyzT`RbefWÆR�� � �h�5�[y¶T^OQ_[R�c�_Æ�zyh��Y5V?T`_[V ÿ ��_syh��V?Ooyh�^g¹efY5W[\ÆT`eÎcMyz�5T`Y[P�VqT`_[VqW[ehW[cXefW��hVdª yh�oOwVX���
yh�§T`_[V?\5R�� É ehR�W�T�W[yzT`Y[P�V?ehg�TS_[V#e :	É VXc]TX·§� ; g¹Y5P�T`_5VXP�RbW[cXP�VMyh��R�W[|%T`_[V��hyz��Y[V�ehg ÿ TS_[V#��VXP¥g¹efPS}ryhW[c]V
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ê Rb|fY[PSVa�7· �
>H{KVXP¥g¹efPS}ryhW[c]V'ezg ÿ ��_syh��Vag¹ehP^\[Rbº»VXP�VXW�T ÿ �hyz��Y[V]�'>@!Áy�# � �h�,! : #Q�h�f�,!Ác{# � �f�f�f�h�
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ê R�|hY[PSVq�7·ì�m>H{KVXP¥g¹efPS}ryhW[c]V'ezg ÿ �S_[yh�»VqOQRUT`_ZP`yhW5\[ef} ��efR�W�TS�
ehg ÿ ��_syh��Vr\[VdT`V]PSR�ehP`yzTSVX�X�©yh�'R��b��Y[�¥T`P`y¶T`VX\�RbW ê Rb|fY[P�VÊ!Á�5·ì� : #d�KyhW5\�yzT'�fV]P ; _[R�|h_ ÿ �zyh��Y5VËTS_[V ÿ
�S_[yh�»Vwg¹efPS}��Êy#c]efW��fV³ªÎ_	Y[���"ehgsTS_[Voe :"É V]c]T@! ê R�|hY[PSVI!õ�5·ì�zcA#K#d·©¸�V]W[cXVoTS_[Vo��Vd�fV]�5ehgm\[VdT�yhRb���KcMyh�7T`Y[P�VX\
:�; TS_[V ÿ ��_syh��Vµ��TSPSefW5|f� ; \[VX��VXW5\[�qefW TS_[VÎc�_[ef��VXW��zyh��Y[V%ehg ÿ �¢yhW[\��[P�ef|fP�VX�S��Rb�hVX� ; \[V]cXPSVXyh�SRbW[|
T`_5Va�zyh�bY[Vqehg ÿ OQR��b�¢cMyz�5T`Y[P�V'TS_[Va�S_syz�»Va}�efPSVayhc]cXY[PSyzT`V]� ; · ê ehPoT`_[VacMyz�SVaehg©Y[W[Rbg¹ehPS}~�Syh}��[��RbW[|[�
OQ_[V]PSV^T`_[V^\5R���T`yhW[c]V : VdTBO�V]VXWrTS_[V^�`yz}r�[�bVX\Î��efR�W�TS�ÊR��ÊY5W[Rbg¹efP�}��¶T`_[V^�5PSVX\5R�c]TSVX\��S_syz�»V^Rb�ÊW[ehTÊ�hVXP ;
�SV]W[�SRUT`RU�fV?T`eµTS_[V?�zyh��Y5V?ehg ÿ g¹efP���e«O�V]P ÿ �zyh��Y5VX�X·H¸�e«O�Vd�fVXP]�mVdª"T`P�VX}�VqPSVX\5Y[c]TSR�efWÆehgNTS_[V?�zyh��Y[V�ehg
ÿ OQR��b�¢P�VX�SY5�bT�R�WÆT`_5V'ehPSR�|hR�Wsyh��\syzT`yÎ�SV]TX��yhW[\ÆOQR��b�¢gÁyhR���T`eËcMyz�5T`Y[P�V'yhW ; �S_syh��Vh·
£ W�cMyh��V�ezgwPSyhW[\[eh}+�`yz}r�[�bR�W[|5��OQ_[V]PSVÎT`_5VÎR�W�T`V]P¥�B��efRbW	T#\[R��¥T�yhW5cXVÎR��#W[ehTqc]efW[��T`yhW�TM��T`_5VÎ�[PSV³�

\[Rbc]T`V]\-�S_[yh�»V%R���}refP�V%��VXW[��RbTSRb�fV'T`e/TS_[V��be«O�V]P ÿ �hyz��Y[V]�X· ê ehP��be¦OwVXP��zyh��Y[V]�#ehg ÿ RbT��Sc]e7eh�[�#efY7T
_[ef�bVX�^g¹PSeh}þOQRbTS_[R�WÆTS_[Va�`yh}��[��V]�oOQ_[R�c�_�yhP�V'W5ehT�yhc]TSYsyh��� ; �5PSVX��VXW�TM� : Y5T�Rb�QyhWZefY5T`c]ef}�V'ezg��Syh}Ë�
�[�bR�W[|[·��7Y[c�_-yhW V³ª[yz}r�[�bVaR��QR��b��Y[�¥T`P`y¶T`VX\ZRbW ê Rb|fY[P�V !õ�5·í��#og¹efP^T`_[V'�`yz}rV'e :"É V]c]T�\[VX��cXPSR : V]\ :�; y
�SVdT#ezg�PSyhW[\[ef}ý�Syh}��[��V]�X·H�^_[V���_syh��Va�[PSe"\[Y[c]VX\ :�; yhW ÿ �zyh��Y[Vaehg î _syh�QT`_[V'yhc]cXY[PSyzT`V'efY5TS�SR�\5V
: efY[W[\syzP ; � : Y7TÎRbT�R�W[��VXP�TSVX\FY[W[W5VXcXV]�S�SyhP ; _[eh��VX��R�W[��R�\[V/TS_[V : e7\ ; ·2Å _[R�|h_[VXP��zyh�bY[V/ezg ÿ 9 �
_[e«OwV]�fV]PoVX�bR�}�R�Wsy¶T`VX\µTS_[V�_[ef��V]�X· ê efPl�5PSef|fP�VX���SRb�hVX� ; �be«O�V]P ÿ �zyh�bY[VX�]�"TS_[V�W	Y[} : V]Pwehg¢_[ef�bVX�H|fe'efW
R�W5cXPSVXyh�SRbW[|[�NyhW5\�Ï[Wsyh��� ; g¹ehPqVdª"T`P�VX}�V��be«O9�zyh�bY[VÎRbTq\5VX|fV]W[VXPSyzT`V]�'TSe�ehPSR�|hR�Wsyh�K\syzT`yÆ�SV]TaOQRUT`_[efY7T
cMyz�5T`Y[P�R�W[|�yhW ; ��_syh��Vh·



�hï

Join points by a line in 2−d, by a triangle in 3−d

Sample the feasible region 

the sampled points
Construct    shape of α

boundary of feasible region
Identify points on the 

ê R�|fY5PSVq�5·±ï�>lÅ���|fefP�RbTS_[}þezg©g¹VXyh�SR : R��bRbT ; yhWsyh� ; ��R��oY5�SR�W5| ÿ ��_syh��VZkë�i íåúIóÈRoõ
ÉØõ{ò{õ�ôQ\ ó^÷Õó)ò�\�Roõ
R ñ?R�õ{÷`_ ã R'uÕóÈT=ú
�^_[VQe«�fV]P`yh�b�myhR�}�ehg�g¹VMyh��R : Rb��RbT ; yhW[yh� ; �SRb�lR��ÊTS_[V^\[V]TSVXP�}rRbWsyzT`RbefWÎehg�T`_[V^PSyhW[|fVQehg»�syhPSyh}�V]T`V]PS�le«�fV]P
OQ_[Rbc�_�y¬�syhP�TSR�c]Y[�¤yhP��[P�e7c]VX�S�qRb��g¹VXyh�SR : ��Vz·?Å�g¹efP�}/yh�N\[VdÏsW[RUT`R�ehW-ehglT`_5R��#�5PSe : �bVX} R���T`eÆe : T`yhR�W y
}ryzT`_[V]}/y¶T`R�cXyh��\[V]�ScXP�R��5TSR�efW ehgHT`_[VµP�VX|fRbefW RbW-�syhPSyh}�V]T`V]P#���syhcXV : efY[W5\[VX\ :�; T`_[Vµ�5PSe"cXVX���qcXefW"�
��TSP`yhRbW�T`�X·��^_[Rb�%P�VX|fRbefW�cMyhW : V�cXehW[�SRb\[VXP�VX\�yzWsyh��eh|fefY[�?TSe yhW2e :"É V]c]TX�KTS_[Vr��_syh��VrehPq�SY[P¥gÁyhcXV�ehg
OQ_[Rbc�_ÎcMyhW : V^VX�¥T`R�}ryzTSVX\µY[��R�W[|�T`_[V ÿ �S_syh��V�TSVXc�_[W[RbÈ	Y[Vh·l�^_[V^RbW[�[Y5T©T`eayhW ; �SY[P¥gÁyhcXV^P�VXc]efW[��TSPSY[c³�
T`RbefW®yh��|fehPSRbTS_[} W[VXV]\[��T`e : V/yZ�SVdTµehg��»efRbW�T`�'PSVX�5PSVX��VXW�T`RbW[|�TS_[V/e :"É VXcdTM�©OQ_5ef�SVr�SY[P¥gÁyhcXV�W[VXV]\[�
T`e : V�\5V]T`V]PS}�R�W[V]\t·r¸�VXW5cXVrTS_[VÎÏsPS�¥T��¥T`V]�²R��qTS_[VË|fVXW[V]P`yzTSR�efW2ehgw|fe"e7\��`yz}r�[�bVË\syzT�yZ��efR�W�T`�?TSe
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R��%R�W[��R�\[VËT`_5V¬�»eh� ; |fefW®R�� :�; Y[�SRbW[|-efW5V¬ehg^T`_5V¬�»ehR�W�T�� R�W7� �»ef� ; |fefW-T`V]��TS�Ë¸#yhRbW[VX�G! � ëfëzï�#d·-­qW5V
}�V]T`_5e7\²TSe�\[V]TSVXP�}rRbW[VrOQ_[VdT`_[V]PËy-�»ehR�W�TµRb��R�W5�SR�\5VÆy PSV]|fR�ehW�R��'T`_[V`ä�Ñaß�½�¼}Ï;Þ�Ð]ß³ÂhÃWå»ËsÃ�Ñaß`Ã²ÌÎ�
OQ_[Rbc�_ ��T`yzT`V]��TS_syzT�yË�»efRbW�TQR��QR�W[��R�\[VayË��ef� ; |fefWZRUgn�[g¹efPQyhW ; �SV]}rR �BR�W7ÏsW[RbTSV?P`y ; g¹P�ef}~T`_5R��Q�»ehR�W�TM�
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OQ_[V]PSV1� ¼ 85-K|?R��aT`_[VË�feh��Y[}�VËehg�TS_[V�g¹VXyh�SR : ��VÎP�VX|fRbefWt�KV]�zyh�bYsyzT`V]\ :�; c]efW[��TSPSY[cdT`RbW[|�TS_[V ÿ �B��_syh��V
Y[��R�W[|'T`_[V��`yh}��[��V]\rg¹VXyh�SR : ��VQ��efR�W�T`�]·Ê�^_[V?eh�5T`Rb}rRbÇMyzTSR�efWµ�zyhP�R¤y : �bVX�§yhP�V�T`_5V��syzP`yh}�V]TSVXPH�hyz��Y[V]� x �
OQ_[Rbc�_ yhP�Vq�`yh}��[�bVX\ :�; x Å)T`eËef�5TSR�}�R�ÇXV�T`_[Vqe :"É VXcdT`Rb�hVh��yhW[\½ë © x�ëaE j{jBjBx�ëAÛËyhPSV?TS_[VacXefW5��T`PSyhR�W�TS�
ehg»T`_[VQg¹VMyh��R : Rb��RUT ; �[P�e : �bVX}ÌV]�zyh�bYsyzTSVX\ryzT x ·l¸�e¦OwV]�hVXP]�[R�WËT`_[Rb�lg¹efPS}µY5�¤yzTSR�efWµTS_[VXP�V�Rb�§W5e�ef�5TSR�}ryh�
�zyh��Y5V^ehgmT`_[V^�zyhPSR�y : �bV x OQ_[R�c�_ËOQR��b�5}ry¶ª7R�}�R�Ç]VwT`_5Vo�fef�bY[}rVz� : Y5THOwV�yzPSV^R�W�TSVXPSV]��TSVX\/RbWµT`_[VQV]W	TSR�P�V
�`yz}r�[�bVX\��SV]T#ehg�g¹VXyh�SR : ��V x �hyz��Y[V]�X��Y[�SRbW[|rOQ_[Rbc�_�TS_[V%�hef��Y[}�V'R���V]�zyh��Y[yzT`V]\ :�; cXefW[�¥T`P�Y[c]TSR�W[|/yhW
ÿ � �S_syz�»V�e«�fVXP%T`_[VrVXW�T`RbPSV��SV]T�ehgog¹VXyh�SR : ��V x �zyh�bY[VX�]·��7R�W[c]VrTS_[V/e :	É VXc]TSRb�hV/R��aT`e�}/y¦ª5Rb}rRbÇXVÎT`_5V
�feh��Y[}�Vlehg5TS_[Vlg¹VMyh��R : �bVl�S�syzcXVh�¶OQ_[VXW5V]�fV]PÊyQc�_[ef��VXW%�zyh�bY[VHehg x �SyzT`Rb��ÏsV]�KTS_[VHcXefW5��T`PSyhR�W�TNg¹Y[W[cdT`RbefW[�X�
T`_5Va�hef��Y5}rVqRb��Vd�zyh��Ysy¶T`VX\ÆTSerY[��\syzTSVqT`_[Vae :"É V]c]TSRb�fVag¹Y[W[cdT`RbefWt·ö� _[VXWZT`_5V'�zyh�bY[VqR��^W[ezT�g¹VXyh�SR : ��V
T`_5VXPSV�R��HW[e%W[VXV]\/T`e%PSVXVd�zyh��Ysy¶T`VQT`_[VQ�fef�bY[}�V���R�W[c]V�RUT§OQRb���sW[ezTwc�_[yhW[|fVz� : Y5T§T`_5V�Ï[TSW[VX���wg¹Y[W[cdT`RbefW
R��Ë��VXWsyz��R�Ç]VX\ :�; yh�S��R�|fW5R�W[|�RbT�y��S}ryh�b���zyh��Y[Vz·�� ; �Sef�U�7RbW[|�T`_[Rb�Ë�[PSe : ��VX} Y[�SRbW[| x Å PSV]\[Y[c]VX�
T`_5VÆPSVXÈ	Y[RbPSV]\ W	Y[} : V]PÎehgQg¹Y[W[c]TSR�efW�Vd�zyh��Ysy¶T`R�ehW[� :�; }�R�W[Rb}rRbÇXRbW[|ÆT`_[VÆY[W5W[VXc]VX�S�SyhP ; Vd�hyz��YsyzTSR�efW
ehg�R�W5g¹VXyh�SR : ��V/�syhP`yz}rVdT`VXP��S�syhc]Vh· £ W efPS\[V]PÎT`e��Sef�U�fV¬TS_[VZef�5T`Rb}rRbÇMyzTSR�efW®�[PSe : ��V]} :�; x Å��ÊT`_5V
ef�5TSR�}�R�ÇXyzT`RbefW®�zyhP�R¤y : �bVX�ËyhP�VÆVXW[c]e7\5VX\8yz�ry��¥T`PSRbW[|2ehg : RbT`�]��yzW[\ TS_[VX��V��¥T`P�R�W[|f�ËyzPSV�yh�[��VXW[\5VX\
T`eh|fV]TS_[VXP�TSe?g¹efPS}�y?c�_[P�ef}�ef�Sef}�Vh·©�^_[V^�Seh��Y5TSR�efW%�[PSe"cXV]\[Y[PSV^�¥T�yhP¥T`� :�; |fVXW[V]P`yzTSR�W[|?y?�»ef�5Y[�¤yzTSR�efW
ehgl��ef��Y7T`R�ehW[�X�sOQ_[V]PSV�VXyhc�_�R�W5\[Rb�"R�\5Ysyh�tRbW�T`_5V���ef�[Y[��yzT`RbefWZ_syh�?y��syhP¥T`R�c]Y[�¤yzP�c�_5PSef}�ef�Seh}rVa�zyh��Y[V
OQ_[Rbc�_�cMyhW : Vµ\[V]cXe"\[VX\�T`eÆVd�zyh��Ysy¶T`V%TS_[Vµ�syzP`yh}�V]TSVXP��zyh�bY[VX�?yhW[\-T`_5Vµe :"É V]c]T`RU�fVµg¹Y[W5c]T`RbefWt�¢yh����e
cMyz����V]\�T`_[VËÏ[T`W5VX�S�%g¹Y[W[c]TSR�efW¢·/Å#�'�S_5e¦OQW :	; ¯?VM�hefW[|�¯?V«�hefW[|=! � ë�� � #³�K��yhPS|hV���ef�[Y5�¤yzTSR�efW���R�ÇXV]�
Vdª7_[R : RbT��S�be¦OwVXPÎc]efW��fV]PS|fV]W[cXVZT`_syzW��S}ryh���§�»eh�[Y[�¤y¶T`R�ehWt� : Y7TµT`_[V ; TSVXW[\�T`e�c]efW��fV]PS|fVÆT`e : V]T�T`V]P
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cXeh}r}�efW�}rVdT`_[e"\[�qg¹efP'yhc�_[RbV]�"R�W5|�TS_[R��aR�� :�; ¿ ÑaÐ]ß�Ï�¼}Ì/Ã²Ïs¿DÍ«Ã²Ò�Ã�Éd¿ÁÀ5ÑaÏs�t¾±ßZÑ�¾�Ñaßd¿ÁÀ5ÑaÏ�¼h¿BÃFÍ«Ã²Ò�Ã�Éd¿õÀ5ÑaÏs�ß�¼}Ï²0¶À7Ï]Ó Í«Ã²Ò�Ã�Éd¿ÁÀ5ÑaÏ�V]TSch· x ef�b\ : VXPS|�! � ë ð ë�#³· £ W4yh�b�#T`_5V®V³ª[yz}r�[�bVX�Z�[P�VX�SV]W�T`VX\4R�W�T`_[Rb�ÆO�efP��m�
T`ehY[PSWsyz}rV]W	Tµ�SVX�bVXcdT`R�ehW²Ooyz�Îc�_[ef�SV]W�T`e : V/T`_[V/PSVX�5PSe"\[Y[c]TSR�efW²ef�»V]P`yzTSefPX·Õ� _5R���V�PSV]�[PSe"\[Y[cdT`RbefW
cMyzW/}ryh�hVQ}�efPSVQcXeh�[R�V]�wehg»T`_[V�|fe"e7\Ë��ef��Y5TSR�efW�yhW5\/VX�bR�}�R�Wsy¶T`V : yh\/��ef��Y5TSR�efW¢��_[e«O�Vd�fVXP]�5RUTwcXyhW[W[ezT
cXP�VMyzTSV'y�W[VdO)��ef��Y5TSR�efW¢·Ê�^_[V'cXPSeh�S�Se«�hVXP�ef�»V]P`yzTSefP^R���yh�5�[��RbVX\ÆW[V³ª7TQTSe�T`yh�hVacMyzPSVaehgKT`_syzTX�[OQ_[VXP�V
TBOwe��¥T`P�R�W[|f�ayzPSVµ�[Rbc��hV]\®PSyhW[\[ef}�� ; g¹P�ef}ÕTS_[VÎ}/y¶T`R�W5|/��e7ef��yhW[\��Seh}rVµ��efP¥T`R�ehW[�?ehgHT`_5VÎ��T`P�R�W[|h�
yhP�Vµ��O�yh�[��VX\2yh}�efW[|�T`_[V]}r��VX�b�hVX�?TSe¬cXP�VMyzTSV�TBO�eÆW5V]O9��T`P�R�W[|h�X· £ gHT`_5VµW[V]O��¥T`PSRbW[|f�?c]PSVXyzT`V]\ :	;
y c]PSef���Se«�fV]PËyhPSV�|fe"e7\t�KT`_[V]PSV/OQRb��� : V/}�efPSVrcXef�5R�VX�%ehgoTS_[VX}Ð|fVXW5VXP`y¶T`VX\ :	; T`_5V/PSV]�[PSe"\[Y[cdT`RbefW
ef��VXPSyzT`efPqRbW2TS_[VËW[Vdª"T%}/y¶T`R�W5|Æ�»e"ef� ·�­#TS_[VXP¥OQR��SVËRUgwTS_[VrW5V]O��¥T`P�R�W[|f�'yhP�VËW[ehT'|fe"e7\t�tTS_[V ; OQRb���
W[ehTa��Y[P��"RU�fV : V ; efW[\2W[V³ª7T'|fV]W[VXPSyzT`RbefWt����R�W[c]VÎPSVX�5PSe"\[Y[c]TSR�efW�OQRb����V]��Rb}rRbWsyzT`VaT`_5VX}�·µÅEY[W[Rbg¹ehPS}
cXP�ef�S��e«�fVXP : VdTBO�V]VXW�P`yhW[\5ef}r� ; ��VX��V]c]TSVX\��syhR�P��^R��^Y[��VX\�g¹efPoT`_[Rb�oO�ehPS�m·
�^_[V��syhP`yz}rVdT`VXP��ac�_[ef�SV]W²g¹efP x ÅEef�»V]P`yzTSR�efW5�q�¤yhP�|fVX� ; |fe«�hVXPSW2T`_[V�cXeh}r�[Y7T�yzTSR�efWsyz�©T`Rb}rVËyz�

OwVX����yh��T`_[V�È	Ysyh��RUT ; ehg?TS_[V ��ef��Y7T`R�ehWt· £ g?TS_[V ��VX��V]c]TSR�efW ef��VXP`y¶T`efP�VX}��[_syh��R�Ç]VX�rTSe7e2}µY[c�_�efW
T`_5Vq�»ef�5Y[�¤yzTSR�efW"� : VX��T��Sef�bY5T`RbefW :�; yz�S�SRb|fW[RbW[|Î}/yzW ; cXeh�[R�V]�^ehgKRbTM�"T`_[V]WÆT`_[Vq��ef�[Y[��yzT`RbefW¬�bef�SV]�oRbTS�
\[RU�fVXP��SRUT ; �fV]P ; È"Y5R�c��	� ; ·§�^_5VqcXPSeh�S�Se«�hVXP�yhW[\Æ}µY7T�yzTSR�efWref�»V]P`yzTSefPS���S_[efY5��\ : Vq��T`P�efW[|ÎV]W[efY[|f_¬TSe
PSVdT�yhRbW?T`_[VH\[RU�fV]PS�SRUT ; ehg7�Seh��Y5TSR�efWqyzW[\acXPSVXyzT`VH��ef��Y5TSR�efW5�¢gÁyhR�P�� ; \[RUº¢V]PSVXW�T�g¹P�ef} TS_[VH�syhP�VXW�TN�Sef�bY5T`RbefWt·
£ WZT`_[Vay : �SVXW5cXV�ezgKTS_[R��]�[T`_[Vq��R�}µY5�¤yzTSR�efW¬cXyhW�cXefW��fV]PS|fVaT`eË��Y : eh�5T`Rb}/yh�»�Sef�bY5T`RbefWt·H­?WÆT`_5V'ezT`_[V]P
_syhW5\t�ÊRbg�T`_[VrPSVX�5PSe"\[Y[c]TSR�efW®ef��VXP`y¶T`efP%R��aO�VXyh�²yzW[\²T`_5V/cXP�ef�S��e«�fVXPÎeh�»V]P`yzTSefP'�hVXP ; ��TSPSefW5|[��T`_5V
x Å�°±�w��VMyhP�c�_Æ�[PSe"cXV]\[Y[PSV : V]_syM�fV]�o��Rb�hV�y%P`yzW[\[ef}Ì��VMyhP�c�_Æ�[PSe"cXV]�S�X·l�^_5V x Å �syzP`yh}�V]TSVXPS�§c�_[ef��VXW
g¹efP#yh����T`_5VµVdª5yh}��[��V]�#�[P�VX��VXW�T`V]\2_5VXPSVµyhPSVwEÄ ��Æ2s|5|\2�ì08d�@9��mj � yhW[\�y/��}/yz���N}µY5T`yzT`RbefW �[P�e : y : R���RUT ;E�Ý°� µ - µ `�2dÛ)9 �mjì�f�7·



� ð

�^_[V?OwefPS�	R�W5|µ�[PSRbW[cXRb�[��VQehg x Å4Rb�wTS_syzT :�; yh�[�[� ; R�W[|'T`_[V]�SV?T`_5PSVXV�ef��VXP`y¶T`efP��X�7TS_[V?W	Y[} : VXPwehg
��TSPSRbW[|f�#OQRUT`_��SRb}rRb�¤yhP�RbTSR�VX�Qy¶TqcXV]P�T�yzR�W���TSPSRbW[|¬��ef�SRUT`R�ehW[�?yhP�VÎR�W[c]PSVXyh�SV]\�g¹P�ef} efW[Vµ��ef�[Y[��yzT`RbefW�TSe
T`_5V�W5Vdª"TM·Ë�^_[V]�SV��SR�}�R���yhPSRUT`RbVX�X��PSVdg¹VXP�PSVX\�T`e�yh�)ÍAÉ�ËsÃ²Ì�¼ZR�W x ÅÌ�bRbTSVXP`y¶T`Y[P�Vh�tP�VX�[P�VX�SV]W�T`�µyÆ��V]T'ehg
��TSPSRbW[|f�oOQRbTS_Z�SR�}�R���yhPSRUT ; yzT�cXV]P�T�yzR�WZ��TSPSR�W5|���ef��RbT`RbefW[�]·Ê�^_	Y[��TS_[V)ÍAÉ�ËsÃ²Ì�¼rcMyzW : VqT`_[ehY[|f_�T�ehgÊyz�
PSV]�[PSV]�SV]W	TSR�W[|�cXVXP¥T�yhRbWrP�VX|fRbefW[�§R�WËT`_[V��SVXyhPSc�_Æ���syhc]Vh�5ehP§���»V]cXRUÏsc#PSyhW[|fV]�wehg¢T`_[V��syhPSyh}rVdT`V]PH�zyh�bY[Vh·
¸�V]W[cXV :�; _syM�7RbW[|µ}�efPSV�cXef�5R�VX��ehg©y��Sc�_[V]}/yµOQRUT`_Æy : V]T�T`VXPwg¹Y[W[c]TSR�efWr�hyz��Y[Vz�5efW[V#cMyhWÆP�VMyhc�_ÆT`_5V
ef�5TSR�}ryh���Sef�bY5T`RbefW¬OQRbTS_[efY5TQ��VMyhP�c�_[R�W[|ÎTS_[VaVXW�T`RbPSV?�zyhPSR�y : �bV?�S�syzcXVh� : Y5T :	; }/yhW5R��[Y[��yzT`RbW[|�ehW[� ; y
g¹V]O4R�W[�¥T�yhW5cXVX��ehgKT`_[Va��VMyhP�c�_ �S�[yhcXVz·
�^_[R��ag¹VMy¶T`Y[P�Vrehg x Å Rb�aehgo�syzP�T`RbcXY[��yhPqR�}���efP�T`yhW[cXVµg¹ehPaTS_[VË�[PSV]�SV]W	T��[PSe : ��V]}Ä�SR�W5cXVËefW[� ; y

��Rb}rRUT`V]\¬PSV]|fR�efW�ehg©T`_[Va�zyhPSR�y : ��V#�S�syhc]V�Rb�og¹VMyh��R : �bVh�myhW[\�Vdª7�[�befPSRbW[|ÎT`_[V'VXW�T`RbPSVq�zyhPSR�y : �bVq�S�syhc]V'TSe
_syM�fV�yhWFRb\[VMy�ehgQT`_5VZg¹VXyh�SR : ��V/PSVX|hR�efW : VXc]ef}rV]�ÎcXef}��[Y5T`yzT`RbefWsyh�b� ; V³ª5��VXW5�SRb�hVh·FÅ#�Î}�VXW�TSR�efW[V]\
y : e«�fVh�sTS_[VqO�efP��	R�W[|��[PSRbW[cXRb�[��V#ehg x Å R�� : yz�SVX\�efWZ|fVXW5VXP`y¶T`R�W5|r}µY5�bT`Rb�[��V�W	Y[} : VXPS��ehgKT`_[Va|fe"e"\
�Seh��Y5TSR�efW[�]·Z¸�V]W[cXV :�; V]�zyh�bYsyzTSR�W[|ÆT`_5Vr�feh��Y[}�V�g¹ehP%VXyhc�_�ehgoTS_[Vrg¹VXyh�SR : ��VË�syzP`yh}�V]TSVXPa�hyz��Y[VÊ! x #
OQR��b�sPSV]\[Y[cXV�T`_[V�V]Í�cXRbVXW[c ; ezgtT`_[V��[PSe"cXV]\[Y[P�V : VXcMyzY[�SV?ezgtT`_[V�PSV]�»VdT`RUT`R�ehWrehg¢T`_[V��`yh}�V���ef��Y7T`R�ehW[�X·
�KeÎyM�fefRb\/T`_[Rb�X�5y�}rV]}rehP ; ehg�TS_[V?�`yz}r�[�bVX\r�syhP`yz}rVdT`VXP§�zyh��Y[V�R��w}/yhRbW�T�yhRbW[VX\ryhW[\ÆY[��\syzTSVX\t· ê efP
V]�hVXP ; |hVXW[V]P`yzTSVX\µc�_[P�ef}�ef�Sef}�VlR�WaT`_5Vw��ef�[Y[��yzT`RbefWqehg7T`_[V x ÅF��R�}µY[��yzT`RbefWt�MTS_[VH��T`ehPSVX\%�syhPSyh}rVdT`V]P
�zyh��Y5VX�µyzPSV/��VMyhP�c�_[VX\�TSe-c�_[V]c��®g¹efP'Y[W[RbÈ"Y5VXW[V]�S�ÎehgoTS_[V¬W[VdOE�Sef�bY5T`RbefWt· £ g^T`_5V/W[VdOþ��ef��Y7T`R�ehW®Rb�
Y[W[RbÈ	Y[Vh�[TS_[VXWZT`_[Vac]efW[��TSP`yhRbW�T`��yhPSVaVd�hyz��YsyzTSVX\t�5VX����VaRbTQR��^Y5�»\sy¶T`VX\Zg¹PSeh}þT`_5V'}�VX}�efP ; ·Í j�æ�j�Ù í�CHGéèwI�uÞÜ�îÊC�Û�@cïa@BA|ð+uÞÜZJsI�ïav?¡�I°ïSñ�@¥G?ItAs@n¡sç uÕïqI°Û
ê Rb|fY[PSV@!Á�5· î #tPSVX�5PSVX��VXW�T`��yQT ; �[RbcMyh�fg¹VXyh�SR : ��VlP�VX|fRbefW'ehg5P�VX\[Y5cXVX\)$.&)(©}rV]c�_syhW[Rb�S})c]efW[�SRb��TSR�W[|�ehg � �
�S��VXc]R�V]�lyhW[\ � ë�P�VMyhcdT`R�ehW[�X�¶OQ_[VXP�V�T`_[Vw\[V]T`yhR��bVX\%}re"\[VX�	c]efW[�SRb��TS��ehg � ���S��VXc]R�V]�lyhW[\���� � P�VMyhcdT`RbefW[�X·
�^_[V�W[ef}�R�Wsyz����efR�W�Tqehg�PSV]\[Y[c]TSR�efW�g¹efP?TS_[R��q�5PSe : �bVX} Rb�?HIE)9 �5·í�f� � }/yz�S�?g¹P`yzch·U��$'&)(F9þ�5·ì� ð
}ryh�S��g¹PSyhch·U�l� 9 ë � �JÔÎ·©Å��µR��b��Y[�¥T`PSyzT`V]\²R�W ê R�|fY5PSVØ!Á�5· î #d�ÊTS_[V/g¹VMyz�SR : ��V/P�VX|fRbefW�cXyhW : V/_[R�|f_5� ;
W[efW5cXefW��fV³ª»��Vd�fV]W8\[R�� É efR�W�TX�§g¹efPËOQ_[Rbc�_�cMyz�SVX��T`_[V�cXehW	�hVXW�T`RbefWsyh�^TSVXc�_[W[RbÈ	Y[VX�¬cXyhW[W[ezT : V�Y5�SVX\¢·
�^_[VÆ�[P�e : �bVX}ÐR��µ��ef�b�hVX\FY[�SRbW[|-T`_5V¬cXefW��hVdª _	Y[����yh�[�[P�e�yhc�_t�ÊOQ_5VXPSVÆTS_[V : ehY[W[\syhP ; ��efRbW	TS�ÎyhP�V
R�\5VXW�T`RUÏsVX\ :�; }�e¦�"RbW[|#RbW%\[RUº¢V]PSV]W	T�\[R�P�VXcdT`R�ehW[�Kg¹P�ef}�T`_[VwW[ef}�R�Wsyz���»efRbW�TM· ê R�|fY5PSV�!õ�5·C�J#�R����bY[��TSP`yzTSVX�
T`_5V/�[P�VX\[Rbc]T`V]\²g¹VMyz�SR : ��V�PSVX|hR�efW :�; TS_[V/c]efW��fV³ª�_	Y[���õ·Æ�^_[V/P�VX\[Y5cXVX\�}�VXc�_[yhW[R���} R��ag¹VMyh��R : �bVrRbW
TBOweµ\[R�� É efR�W�TwPSV]|fR�efW5�X�7y��S}ryh���sP�VX|fRbefW/RbWrTS_[V#�be¦O¡HIEwcXefW5cXVXW�TSP`yzTSR�efWt�5yhW[\¬c]efW[��R�\[V]P`y : �bV���efP¥T`R�ehW
T`e«O�yhPS\5�rT`_5V _[Rb|f_[VXPYHIE/c]efW[c]VXW�T`PSyzT`RbefWt· ¸�e«OwV]�hVXPX�QT`_5V�W[eh}rRbWsyh�^��efR�W�T���RbVX��efW�TS_[V��be«O HIE
PSV]|fR�ehWt�¦_[VXW[c]V�P�VX��TSPSRbc]T`RbW[|QT`_[V§cXefW��hVdª�_"Y5����VX�¥T`Rb}/yzTSVlOQRbT`_5R�WqT`_[Rb�N�S}ryh���f��efP¥T`R�ehWt�¶yhW[\��5PSV]�hVXW�T`RbW[|
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Sampled feasible region 

ê R�|fY[P�Vq�5· ð >§�5yh}��[�bVX\Æg¹VMyh��R : �bVqPSV]|fR�efWÆezgÊyËPSV]\[Y[cXV]\ }�e7\5VX�tehg x ��£ �B�5·ì�µ}�VXc�_[yhW[R���}
RbT#g¹PSef} �5PSe«�"R�\[RbW[|ZyhW ; VX�¥T`Rb}/yzTSVÎehg§T`_[VË}ry É efP?PSyhW[|fVËehg§g¹VMyh��R : �bVµef��VXPSyzT`RbefWt· ê Rb|fY[P�Vk!õ�5· î ##Rb�
|fV]W[VXPSyzT`V]\ :�; ��VXP¥g¹efPS}�R�W5|2|hPSR�\ �SVXyhPSc�_�e«�hVXPrTS_[V��zyhP�R¤y : ��VÆ�S�[yhcXVz�oOQ_[VXP�V�yzT�VMyhc�_��»efRbW�T/efW5V
W[V]VX\[�QT`eÎ\[VdT`V]PS}�R�W[V?TS_[Va\[V]�"R¤y¶T`R�ehW¬ehgKT`_[VaPSV]\[Y[c]VX\�}re"\[VX�»g¹PSef}ET`_[Va\[VdT�yhRb��V]\Æ}rV]c�_syhW[Rb�S}~\5Y[V
T`e�c�_[yhW[|fV-RbW�cXefW5\[RbTSR�efW[��ehg'�S��VXc]R�V]�ÆcXefW[c]VXW�T`PSyzT`RbefW yhW[\8TSVX}��»V]P`yzTSY[PSVz·��^_[R��/V]�zyh��Y[yzT`RbefW�Rb�
yhW�V³ª5��VXW5�SRb�hVÎef��VXP`y¶T`R�ehWt�¢yzW[\��»V]P�g¹efP�}rRbW[|/|hPSR�\ �SVMyzPSc�_�e«�fVXP�T`_[VµV]W�T`R�P�V��zyhPSR�y : �bV%���syhcXVÎRb�#W[ezT
g¹VMyz�SR : ��Vh·K�^_[V§�`yh}��[�bR�W[|^T`V]c�_[W[RbÈ"Y5V�\[V]�ScXP�R : VX\%R�W'�SVXcdT`RbefWå!Á�5· � #�Rb�©Y5�SVX\'T`e�_syM�fVoyQPSV]�[PSV]�SV]W	T`yzT`RbefW
ehg?TS_[V�g¹VXyh�SR : ��V��S�[yhcXVz· �^_[V�T`_[P�VXV��zyhP�R¤y : ��VX�]�°HIE/}ryh���rg¹P`yzc]T`RbefWt��$.&)(Æ}ryh�S�Ëg¹P`yzc]T`RbefWt�^yzW[\
T`V]}r��VXPSyzT`Y5PSVqyhP�V#c]e7\[V]\ÆY[�SRbW[| � : RUT`�§g¹efP�VXyhc�_Z�syhP`yz}rVdT`VXP]�5|fRU�"R�W[|%PSR���V�TSe �*� : RUT�c�_[P�ef}�ef�Sef}�Vh·
�^_[V x Å��SR�}�Y[�¤yzTSR�efWrR��^P�Y[WÆOQRbT`_�yÎ��ef�[Y[��yzT`RbefW¬�SRbÇXVqehgÊ�h�5�5V]�feh�b�fV]\�TS_[PSehY[|f_ � � �µ|fV]W[VXPSyzT`RbefW[�X�
OQ_[Rbc�_�OQR����lP�VXÈ	Y[RbPSV � �h�f��g¹Y[W5c]T`RbefW�Vd�hyz��YsyzTSR�efW5�X·�¸�e«O�Vd�fV]PX�H\[Y[V/TSe T`_5V/PSVdT�yhRbW[VX\²}rV]}refP ; ehg
T`_5V#�[P�V]�"R�efY5��cMyz�����]��T`_[V�W"Y5} : V]Pwezgtg¹Y[W[cdT`R�ehW/V]�zyh�bYsyzTSR�efW[�HOwVXPSV�PSV]\[Y[cXV]\¬T`e �«ð �fë5�"ehgtOQ_5R�c�_k�J� ð
��efR�W�T`�aOwVXPSVr\[V]TSVXP�}rRbW[VX\2T`e : VËg¹VMyh��R : �bVh·¬�^_[Vr|fVXW5VXP`y¶T`R�ehW®ehg�T`_[Rb�ag¹VXyh�SR : ��V�PSV]|fR�ehW®Y[��R�W[| x Å
PSV]È	Y[R�P�VX�'yh�[�[P�eMª5Rb}/y¶T`VX� ; � � _[P��X��OQ_[V]PSVMyz�%Y[��R�W[|ZPSyhW[\[ef}+�`yh}��[��RbW[|¬T`eZ|fV]W[VXPSyzT`VY�J� ð g¹VXyh�SR : ��V
��efR�W�T`�§PSV]È	Y[R�P�VX�°�z�%_[P��X· ê Rb|fY[PSV^!õ�7· ð #lR��b��Y[�¥T`PSyzT`V]�HTS_[V��`yh}��[��V]\rg¹VXyh�SR : ��V�PSV]|fR�efWryh�wcXef}��syhP�VX\rTSe
yhcdT`Ysyh�mg¹VMyz�SR : ��V�PSVX|hR�efWre : T�yzR�W[V]\ :�; |hPSR�\r�SVXyhPSc�_t·HÅ�W ÿ ��_syh��V?R��HT`_5VXWÆcXehW[��TSPSY[cdT`VX\¬OQRUT`_/TS_[VX��V
�`yz}r�[�bVX\r\syzT�ya�SVdTM· £ WÆyaT`_[P�VXV�\[R�}�VXW[��R�efW[yh�s�S�syzcXV ÿ �S_[yh�»V�R�\[V]W�T`RbÏ[VX�§�»efRbW�T`�§efWrTS_[V : efY[W[\[yhP ;
ehgsTS_[Voe :"É V]c]TX�fOQ_[R�c�_�yhP�VwT`e : V É efRbW[VX\�R�WÎy�TSPSR�yhW[|f�bV§TSe?g¹efPS}�T`_5Vo�SY[P¥gÁyhcXV^ezgsT`_[Voe :"É VXcdTM·l¸�y«�"RbW[|
e : T`yhR�W5VX\�T`_[V��SY[P¥gÁyhcXV�ehgwT`_[VËg¹VMyh��R : �bVËPSVX|hR�efWt��TS_[VrW5Vdª"T��¥T`V]��R��a\[VdT`VXP�}rRbWsyzTSR�efW�ehgwOQ_[V]TS_[VXP�y
��efR�W�T'��RbVX�qR�W5�SR�\5VËTS_[VËg¹VMyh��R : �bV�P�VX|fRbefWt��OQ_[Rbc�_²cMyzW : Vr\5efW[V�Y[�SRbW[|�TS_[V��»efRbW�T��BRbW7�B��ef� ; |hefW T`V]��TX·
����R�W[|ÎTS_[R��Q�[P�e7c]VX\[Y[P�V'TS_[Va�[PSV]\[R�cdT`V]\�g¹VXyh�SR : ��VqP�VX|fRbefWZR��^cXehW[��TSPSY[cdT`VX\¢�¢yh�QRb����Y5��T`PSyzT`V]\ÆR�W ê Rb|fY[PSV
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ê R�|fY[P�Va�5·íëm>H{lPSVX\5R�c]TSVX\Zg¹VMyh��R : �bVqPSV]|fR�efWZehg�yÎPSV]\[Y[cXV]\ }�e7\5VX�
!õ�7·ìë�#³·l�^_[V ÿ ��_syh��V?�[PSe"cXV]\[Y[P�V'Rb�wg¹efY5W[\ÆT`eÎcMyz�5T`Y[P�V'� �óò ehg�T`_5Vayhc]TSYsyh�»g¹VXyh�SR : ��V#�S�syhc]Vh�5OQ_5R�c�_
cMyzW¬��TSR���� : V#Rb}r�5PSe«�fV]\ :�; |fVXW[V]P`yzTSR�W[|%}rehPSV��`yh}��[��VQ��efR�W�TS� :�; yh���be¦OQRbW[|qT`_[V x Å �SRb}µY[��yzT`RbefWÎehg
T`_5VÎ�`yh}��[��RbW[|¬�¥T`VX��TSeÆV]�feh�b�fVÎg¹efP#}refP�Vµ|fV]W[VXPSyzT`RbefW[�X·%�^_[R��#R��ay¬�¤yzPS|fV%R�}��[PSe«�fV]}rV]W�Tae¦�hVXPqT`_5V
cXehW	�hVdª�_	Y[���tyh�[�[P�e�yhc�_t�[OQ_[Rbc�_�c]e«�fVXP��#efW5� ; � ò ehgKT`_[Vae«�fV]P`yh�b�tg¹VMyh��R : �bV?�S�syzcXVh�m}ryhR�W5� ;r: V]cMyhY[��V
ehgHT`_5VÎ\[R�� É efR�W�T?W[yzT`Y[P�VÎehgHT`_[Vµg¹VXyh�SR : ��V%�S�syzcXVh·µû�efP�VXe«�fV]PX�Kyh�qR��b��Y[�¥T`PSyzT`V]\ R�W ê R�|fY[P�Vk!õ�7·��J#³�¢T`_5V
cXehW	�hVdª¬_"Y5����yh�[�[P�e�yhc�_/yh����e�e«�fV]PSVX�¥T`Rb}/yzTSVX�§T`_[V�g¹VMyh��R : �bV�P�VX|fRbefWt��OQ_[Rbc�_¬R��wy%c]efW[�SV]È	Y[VXW[c]VaehgtT`_5V
W[efW5cXefW��fV³ª7RbT ; ezgsT`_[V�g¹VXyh�SR : ��V§�S�[yhcXVz·H�7R�W5cXV ÿ �S_syz�»VocXyhWËyhc]cXY[PSyzT`V]� ; cMyh�7T`Y[P�V�T`_[V�W[efW[c]efW��fVdª7RUT ;
ehgKT`_[Va��_syh��Vh�sRbTQP�VX��Y[�bTS��RbWZW[eËe¦�hVXP��[PSV]\[R�cdT`R�ehWt·

Zkë�ô jkñØð ð ó^ï'\
Å#W yz�bT`V]PSWsy¶T`Rb�hV�g¹efP�}µY[��yzT`RbefW�Rb�/�[P�VX��VXW�T`V]\ g¹efP�g¹VMyh��R : Rb��RUT ; yhWsyh� ; ��R��rehgaPSV]\[Y[cXV]\ }rV]c�_syhW[Rb�S}��
Y[��R�W[|aT`_[V��SY5P�gÁyhc]V�P�VXcXehW[��TSPSY[cdT`R�ehWrRb\[VMyh�]·Ê�^_[V��[PSe : ��VX}�\[V]ÏsW5RbT`RbefWËR��lT`e'V]�zyh�bYsyzTSVQyhW[\/È	YsyzW	TSRbg ;
T`_5VµY[W[c]VXP�T`yhR�W��[yhP`yh}�V]TSVXP�P`yhW[|hV�e«�fV]P?OQ_[R�c�_-TS_[VµPSV]\[Y[c]VX\�}re"\[V]�©P�V]T�yzR�W[��RbT`���zyh��Rb\[RbT ; · £ W-T`_5V
�[P�VX�SV]W�T?yh�5�[PSe�yzc�_�TS_[V?g¹VMyh��R : �bVqPSV]|fR�efWÆRb�o�"R�V]OwVX\ yh�QyhWZe :"É V]c]TX�mOQRUT`_ÆT`_5VqcXefW[�¥T`PSyhR�W�T`�Q\[VdÏsW[RbW[|
T`_5V : efY[W5\syhP ; ehg%TS_[V�e :"É V]c]TM· �^_[V��SY5P�gÁyhc]V®P�VXcXehW[��TSPSY[cdT`R�ehW Rb\[VMyh�ZyzPSV�Y[�SV]\ TSe�\5V]ÏsW[V�T`_5V
�S_[yh�»V�ehg»T`_[V�e :"É V]c]TM·l�^_5V#�[P�e7c]VX\[Y[P�V��¥T�yhP¥T`� :�; Ï[PS��Tw�`yz}r�[�bR�W[|?TS_[VQg¹VMyh��R : �bV�P�VX|fRbefWËT`e'e : T�yzR�W�y
PSV]�[PSV]�SV]W	T`yzT`RbefWÎehg[TS_[Vwg¹VXyh�SR : ��V§�S�[yhcXVz·ÊÅ#W ÿ �S_syz�»VoRb�KTS_[VXWÎc]efW[�¥T`PSY5c]T`V]\ÎehgsT`_5V��`yz}r�[�bVX\%�»efRbW�T`�X�
OQ_[Rbc�_�R�\[V]W�T`RbÏ[VX����efRbW	TS�'g¹ehPS}�R�W[|ÆT`_5V : efY[W[\syzP ; ehgoTS_[V/e :	É VXc]TX·��^_5VX�SV/�»efRbW�T`�%yhPSV É efR�W5VX\®TSe
_syM�fVQy?��ef� ; |hefWsyh�	PSV]�[PSV]�SV]W	T`yzT`RbefWËehgsT`_5V�g¹VMyh��R : �bV�P�VX|fRbefWt· ê R�Wsyz��� ; �z\5V]T`V]PS}�R�Wsy¶T`R�ehW�ehgsOQ_[VdT`_[V]PHy



ï	�
��efR�W�THR��Êg¹VXyh�SR : ��V�efPHW[ehTHcMyzW : VQ\[efW[V :�; ya�»efRbW�T��BRbW7�B��ef� ; |hefW�c�_[V]c��m·§�^_5V��5PSVX��VXW�T`V]\¬�[P�e7c]VX\[Y[P�V
O�yh�µg¹efY[W[\�TSe�_syM�fVÆ}µY[c�_ : V]T�T`VXPÎ��VXP¥g¹efPS}ryhW[c]V¬e«�fV]PÎcXefW��fV]W�T`R�ehWsyh��TSVXc�_[W[RbÈ	Y[VX�ËehgQg¹VMyz�SR : R���RUT ;
yhWsyz� ; �SRb�X·
�^_[VÆ}µY[�UT`Rb�»V]PSR�e"\�g¹efPS}µY5�¤yzTSR�efW2VXWsy : ��V]�µ|fVXW5VXP`y¶T`R�W5|-PSV]\[Y[cXV]\�}�VXc�_[yhW[R���}r���»ef���SV]�S�SRbW[|�yhc³�

cXY5P`yhc ; e«�hVXP?\[V]�SRbPSVX\ P`yhW[|hV%ehgÊ�S��VXcXRbVX��cXefW[c]VXW�T`PSyzT`RbefW-yzW[\ T`V]}r��VXPSyzT`Y5PSVh·��7Y5c�_�yr}µY5�bT`Rb�»V]PSRbe7\
g¹efP�}µY[�¤y¶T`R�ehW®O�yh�/yz���Se-g¹ehY[W[\�T`e�e«�fV]PScXeh}rVÆT`_5V��5PSe : �bVX} ehg#�5PSVX��VXW[c]V�ezg#Y[W5cXVXP¥T�yhRbW�T ; R�W�T`_5V
\[VdT`VXP�}rRbWsyzTSR�efW�ehg^�	RbW[V]TSR�c��syhP`yz}rVdT`VXP��X�©�SR�W5cXV/RUT'VXWsy : ��VX�%\[V]TSVXP�}rRbWsyzT`RbefW�ehg^P�VX\[Y[c]VX\�P�VMyhcdT`R�ehW
�SVdTË�hyz��R�\�e«�hVXPry�|hRb�fV]W�PSyhW[|fVZehg�P`y¶T`VÆcXehW[��T`yhW�T`�X·8�7R�}�Y[�¤yzTSR�efW5����VXP�g¹ehPS}�VX\�g¹efP��^­?�}&FE/yzW[\&FE � HIE�� ; ��TSVX} OwVXP�V'g¹efY5W[\�TSeË_syM�fV'|fe7e"\Zyh|fP�VXV]}rV]W	TQOQRUT`_ÆT`_[V%� � �[ûÄPSV]�SY[�UT`�X·
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¸#yM�"R�W5|�\5V]T`V]PS}�R�W[V]\�yzW'VdÍ�cXR�V]W�T���c�_[VX}�V§g¹ehP�e : T�yzR�W[RbW[|oPSV]\[Y[c]VX\��	RbW[V]TSR�cH}re"\[V]����yhW5\%Vd�hyz��YsyzTSR�W[|
T`_5V�P`yzW[|fV'ehgÊ�zyh��Rb\[RbT ; �[T`_[V%W[Vdª"Tq�¥T`V]�-R��QT`_[V%R�W�T`V]|fP`y¶T`R�ehW�OQRUT`_ P�VMyhcdT`RbW[|r´se«O ��R�}µY[��yzT`RbefWt·w�^_[V
PSVXyhc]TSRb�hVr´se«OE}�e7\[V]���aT ; �[R�cXyh��� ; �S�syzW�y : P�e�yh\²PSyhW[|fVrehg^c]efW[\[RUT`R�ehW[�'OQRUT`_®PSVX���»V]c]TµTSe ���»V]cXR�V]�
cXehW[cXV]W	TSP`yzTSR�efWryhW[\ËT`V]}r��VXPSyzT`Y5PSVh·��^_[V�\5V]T�yzR���V]\Ë}re"\[VX�5PSV]T`yhR�W5�§RbW5g¹efP�}/yzTSR�efW�PSVX|fyhPS\[RbW[|q�	R�W[VdT`Rbc
: VX_syM�"R�efPrehg?TS_[V � ; �¥T`V]} Y[W[\5VXP¬yz���^T`_[V�\[Rbº»VXP�VXW�T¬c]efW[\[RUT`RbefW[��ehgq�S��VXc]R�V]�¬cXefW5cXVXW�TSP`yzTSR�efW�yzW[\
T`V]}r��VXPSyzT`Y5PSVh· ¸�e«O�Vd�fVXP]�#OQ_[V]W TS_[V-\[VdT�yhRb��V]\8}re"\[V]�#R��rPSV]\[Y[cXV]\t��TS_[V-P�VX\[Y[c]VX\ }re"\[V]���bef�SV]�
�SY5c�_�|fVXW[V]P`yh�bRbT ; ����R�W[c]VµRbT�P�V]T�yzR�W[��R�W5g¹ehPS}ryzT`RbefWZehgl� ; �¥T`VX} : V]_syM�"R�efP�Y[W[\[V]P?�S��VXc]RbÏsc%cXefW5\[RbTSR�efW[�
|fRU�fVXW :�; RbTS�^P`yhW5|fVaehg©�zyh�bR�\[RUT ; · £ g�T`_5V'�Syh}�VqPSVX\5Y[cXV]\ }�e7\[V]�tR��^Y5�SVX\�Y[W[\[V]P�yh���¢TS_[VacXefW5\[RbTSR�efW[�
VXW5cXefY[W�TSVXPSV]\�R�W T`_[V2PSVXyhc]TSRb�hV2´se«OÄ}�e"\[VX�qRbPSPSV]�S��VXcdT`Rb�hV®ezgµRbTS�Æ�hyz��R�\5RbT ; ��RbTZOQR��b�?R�W5cXefP��»efPSyzT`V
R�W[yhcXc]Y[P`yhc ; RbW²T`_5V¬�[PSV]\[R�cdT`RU�fV¬cXyh�syhc]RbT ; ehg^T`_[V/�SR�}�Y[�¤yzTSR�efW¢·��Ke-e«�fV]PScXeh}rV¬TS_[R��%�[PSe : ��VX} T`_5V
yh\syz�5T`RU�fV�P�VX\[Y5c]T`RbefWÎ�Sc�_5VX}�VoR��©�[PSef��ef��VX\ÎR�W'T`_[Rb�©OwefPS�m�fOQ_[V]PSV�TS_[V^yhRb}�R��KT`eqyh\[yh�5T�TS_[VoP�VMyhcdT`R�ehW
}�e7\[V]��T`eÆTS_[Vrc�_[yhW[|fRbW[|ZcXefW[\5RbT`RbefW�ehg§T`_[VÎ´se«OÌ��R�}µY5�¤yzTSR�efWt·%�^_[R��aRb�ayhc�_[R�Vd�fV]\ :�; |fVXW5VXP`y¶T`R�W5|
}µY[�UT`Rb�[��VKPSV]\[Y[cXV]\�}�e7\5VX���tyh\[\[P�VX�S��R�W[|Q\[RUº¢V]PSV]W	TNc]efW[\[RUT`RbefW[�tehg"T`_5Vl� ; ��TSVX}�·��^_[Vl´se«O���R�}µY5�¤yzTSR�efW
OQR��b�fY[��V�y��syhP�TSR�c]Y[�¤yhP¢PSVX\5Y[cXV]\µ}re"\[V]��efW[� ; OQ_[VXP�V�RbTNRb��g¹VMyh��R : �bVh�¦}rVXyhW[RbW[|QRbTKPSVdT�yhRbW[�NRbT`�Kyhc]cXY[PSyhc ;
R�W��[PSV]\[R�cdT`RbefW-ehgÊTS_[VÎyhcdT`Ysyz�©� ; �¥T`V]} : VX_syM�"R�efP]· � _[V]W[V]�hVXP?TS_[V�´se«O��SRb}µY[�¤y¶T`R�ehW�V]W[cXehY[W�T`VXP��ay
cXehW[\[RbTSR�efW�g¹efP�OQ_[Rbc�_¬T`_[V#�[PSV]�SVXW�T��SV]��V]c]T`RbefW/gÁyhRb���]�7RUT�OQR��b�m�SVMyzPSc�_Æg¹efP^y�\5Rbº»VXPSV]W�T^PSV]\[Y[cXV]\�}�e"\[VX�
�zyh��Rb\¬g¹efP^�SY5c�_ cXehW[\[RbTSR�efW¢�[yhW[\�R�W�TSVX|fPSyzT`VqRUTM·
�^_	Y[�X�KT`_[VË}ryhR�W�yhRb}ÕRb�?T`eZ|fV]W[VXPSyzT`VryÆ��R : P`yhP ; ehgwPSV]\[Y[c]VX\²}�e"\[VX�õ�¢T`_[VÎg¹VXyh�SR : ��VÎP�VX|fRbefW�ehg

OQ_[Rbc�_�T`eh|fV]TS_[VXPQcXe«�hVXPQT`_[V'VXW�T`RbPSVaP`yzW[|fVaehgÊc]efW[\[RUT`RbefW[�^VXW5cXefY[W�TSVXPSV]\-R�WZT`_5V'P�VMyhcdT`RU�fVa´se«O��SRb}Ë�
Y[��yzT`RbefWt·a¸�e«OwV]�hVXPX�NT`_5R��qPSV]È	Y[R�P�VX��¼d¾±ß³À5Ñaß³À��	W[e«OQ�bVX\[|fVÎezg§TS_[VËyhc]cXVX���SV]\²PSV]|fR�ehW�ehgHT`_[VÎ\[VdT�yhRb��V]\
PSVXyhc]TSRb�hV#´se«O �SR�}�Y[�¤yzTSR�efW�R�W��hef�b�"R�W5|�\[VdT�yhRb��VX\r�	R�W[VdT`R�c�}re"\[V]� ��OQ_[R�c�_ÆRb��W[ezT^�»eh�S�SR : ��Vz·ÊÅ#W¬yh�bTSVXP¥�
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WsyzTSRb�hV�}�V]TS_[e"\®Rb�?T`e�_syM�fV¬yzW®V]��T`Rb}/y¶T`VÎehg§T`_[Vryhc]cXVX���SV]\�PSV]|fR�efW¢�NOQ_5R�c�_²cXyhW : VËe : T`yhR�W5VX\ :	;
�Seh�b�"R�W[|µTS_[Va\[V]T`yhR��bVX\¬´se«O �SRb}µY[�¤y¶T`R�ehW/OQRbTS_�yµP�VX\[Y5cXVX\�}rV]c�_syhW[Rb�S} ehP^yÎ�SR�}��[�bRbÏsV]\/´se«O)��R�}µY7�
�¤y¶T`R�ehWZOQRUT`_�\[V]T`yhR��bVX\��	R�W[VdT`R�ca}�VXc�_syzW[R���}�· £ W�T`_5V%�[P�VX��VXW�T?OwefPS�¬TS_[V%�¥T`e"c�_syh�¥T`R�c%�SRb}µY[�¤y¶T`R�ehW¬ehg
ÇXV]PSez� \[R�}�VXW5�SR�ehWsyh�"PSVMyzc]T`ehPÊ}re"\[V]�7Rb�ÊY[�SV]\Îg¹efP�T`_5VoVX�¥T`R�}ryzTSR�efW%ehgmT`_[V^yzcXcXV]�S��VX\/P�VX|fRbefWt�z�[PSRb}/yhP�R�� ;
: VXcMyzY[�SVµRUT#Rb��c]ef}��[Y5T�y¶T`R�ehWsyh��� ; TSP`yhcdT�y : ��V'V]�fV]W�OQRbT`_�T`_[V%\[V]T`yhR��bVX\��"RbW[V]TSR�c'}re"\[V]� �myhW[\ cXe«�fV]PS�
y : PSefyh\�PSyhW[|fVqezg�c]efW[\[RUT`R�ehW[�^R�WÆT`_5V'c]ef}��»ef��RbTSR�efW¬�¥T�yzTSVa�S�syhc]Vh·

iÕëAì jGôoîküzuÕó�R�ôöõ{üWïûú�ó)ü°ô�î³ï÷R�õ{ð ñØòBó'ôöõBî³÷
�^_[VH��TSe7c�_[yh��TSR�clPSVXyhc]TSefP��SRb}µY[��yzT`RbefW�gÁyh�b���»R�WqT`_[V : PSe�yh\acXyzT`V]|fefP ; ehg7�[PSe : y : R��bRbT ; \[V]W[�SRUT ; g¹Y[W[cdT`RbefW!õ{H¯ ê #'yh�[�[P�e�yhc�_�TSe-}re"\[V]�§TSY[P : Y5��VXW�T%´se«OQ�X·�ÅoTµVXyhc�_F�»efRbW�T�RbW²T`_[Vr´se«O Ï[VX��\¢�ly-cXef}��[�bV]T`V
��T`yzT`Rb��TSR�cMyz�^\[VX��cXPSRb�5T`RbefW�ezg?T`_[V���T`yzT`V�ehg?TS_[V�´sY5R�\�Rb�Ë�[PSe«�"R�\[V]\ :�; T`_[V��fVX�be7c]RbT ; �Bc]ef}��»ef��RbTSR�efW
É efRbW	TQ��\5gn·§�^_[R��QRb�oT`_[V É efR�W�TQ�[P�e : y : R���RUT ; \5VXW[��RbT ; g¹Y[W[cdT`RbefW¸!¹�»\7g�#�ehg©T`_[VqTS_[PSV]V%c]ef}r��efW[V]W�T`�Qehg
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efW[V�yhW[ehTS_[VXP]�¢efP�RbgÊTS_[VXRbP#��_syh��VX�qyhW5\-�SRbÇXVX�?yhPSV%W[ehT?_ ; ��VXPS���[_[V]PSR�cXyh�lyhW5\-Y[W[RUg¹efPS}��sT`_[VµP�VX��Y[�bTS�
ehglc]��Y[�¥T`V]PSR�W5|¬cMyhW��hyzP ; È	Y[RbTSV�\[PSyh}/y¶T`R�cXyh��� ; ·^¸�e«O�Vd�fVXP]��W[VXRUT`_[V]P�TS_[VµcXV]W�T`PSehR�\ : yz�SVX\�yz�[�[PSefyhc�_!�Y[��R�W[|£�JÝ�85- Û�#%W[ehP�T`_[V¬yh��� �B��efR�W�T`�%yh�[�5PSe�yhc�_�!�Y5�SR�W5|£��Ýz`�ÛØ#'O�ehPS�	�ÎO�V]���wg¹ehPµW[efW7� �S�[_5VXPSRbcMyh�
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P`yz}rVdT`VXP��B>ÎT`_5V¬P`yh\5R�Y[���K¾�Í¬ehg^T`_5V¬W[VXRb|f_ : ehPS_[e"e7\®ehg�y ��efR�W�T�yhW[\�TS_[V¬}�R�W[Rb}µY[} W	Y[} : VXP%ehg
��efR�W�T`�� À7Ï"!w¿�Í R�WFT`_[VZW[V]R�|f_ : efPS_5e7e"\t·p� _[R��bVZ¯q�^�[��Å?� cMyzW�ÏsW[\�cX�bY[��TSVXPS�ËOQRbTS_�yzP : RUT`P`yzP ;
�S_[yh�»V]�X�»RbT�_syh�QT`_[V%�[PSe : ��V]} ehg : VXRbW[|rV³ª"T`PSV]}rV]� ; �SV]W[�SRUT`RU�fVaT`erTS_[V��[yhP`yh}�V]TSVXP��#yhW5\ W[ehT : VXR�W5|
�fV]P ; P�e : Y[�¥TM·HÅ)P�VXcXV]W�T`� ; �[PSef��ef��VX\Z_[R�V]P`yhP�c�_[R�cXyh� : yh�SV]\ yz��|fefP�RbTS_[}ÌWsyh}�VX\��o� � ��!õ����Y[�¥T`V]PSR�W5|
����R�W[| � VX�[P�VX��VXW�T�yzTSRb�hVX��# x Y[_sy�V]T�yh�õ·°! � ëfë ð #'_syh�µT`_5V��Syh��RbVXW�Tµg¹VXyzT`Y[P�VX�Ëehg�PSV]cXef|fW5R�ÇXRbW[|�yhP : RU�
T`PSyhPSRb� ; ��_syh��VX\�cX�bY[��TSVXPS�]�t_syM�"R�W[|Æ�bR�W[VXyhP���T`ehP`yh|fV�PSVXÈ	Y[RbPSV]}rV]W	TqyhW[\-T`Rb}rV%cXef}��[�bVdª7RbT ; ehg:H¢! F E #
g¹efPo�be«Oo�B\[Rb}rV]W[�SRbefWsyh��\syzT`y5�syhW[\ZRb�^yh����eÎ��T`y : ��Vz·§�o� � �8yh\[eh�5T`�QyÎ}�R�\[\[�bV#|fP�efY[W[\ : V]TBOwVXV]W�T`_5V
cXV]W�T`PSehR�\7� : yh�SV]\-yhW5\ yh�b�U� �»efRbW�T�V³ª7TSPSV]}rV]�X· £ T��¥T�yhP¥T`� :�; �SVX�bVXcdT`R�W5|/yËcXefW5��T�yzW	T�W	Y[} : VXPFÉqezg�OwVX���
�ScXyzTSTSVXP�VX\-��efR�W�TS�X�[OQ_[Rbc�_-yhP�V'W5Vdª"T#��_[PSY5W[�ÆT`e«OoyzPS\[�QT`_[V'cXV]W�T`PSehR�\ ezg©TS_[V%c]��Y[�¥T`V]P :�; yÎg¹P`yhcdT`R�ehW
ÿ ·��^_[VX��V#��efR�W�T`�§yhP�VQY[�SV]\Æyh�HPSV]�[PSV]�SVXW�T`yzT`RU�fV#ezg¢T`_5V�c]��Y[�¥T`VXP]�5yzW[\�TS_[V�cX��Y5��T`V]PS�HOQRbTS_�TS_[V�c]��ef��VX�¥T
�syhRbP?ehg§PSV]�[PSV]�SV]W	T`yzT`RU�fV��»ehR�W�T`�ayhP�Vµ}�VXPS|hVX\2yzTaVMyzc�_®�¥T`VX��ehg§T`_5VËyh��|fehPSRbTS_[}�·q�^_[VÕÉÎPSV]�[PSV]�SV]W7�
T�y¶T`Rb�hVÎ�»ehR�W�T`�q_[V]����R�W�cXyh�5T`Y5PSR�W5|ZTS_[VÎ�[_ ; �SRbcMyh�H�S_[yh�»V�yhW5\�TS_[VË|fVXeh}rVdT`P ; ehg§T`_[VËcX�bY[��TSVXP]�©yzW[\
�S_5PSR�W5�"RbW[|?T`_5VX�SV^��efRbW	TS�Ê|fVdT`�lPSRb\Îehg��SY[P¥gÁyhcXVQy : W[efP�}/yh�bRbTSR�VX�KyhW5\�}�RbTSR�|�y¶T`VX�NT`_5V^V]º»VXc]THezg»ehY5T`�bR�VXP��X·
�^_[Vq�	R�W5\ÆehgKcX��Y5��T`V]PS�^Rb\[VXW�T`RUÏsVX\ :�; �o� � � cMyhW : V?T`Y5W[VX\ :�; �zyhP ; RbW[|µT`_5V#�zyh��Y[V#ehg ÿ : VdTBO�V]VXW
�ËyhW[\ � · £ T�PSV]\[Y[cXV]��TSeËcXVXW�TSPSefRb\7� : yz�SVX\�yh�b|fefPSRUT`_[}Eg¹efP ÿ 9 � �syhW[\ZT`e�yh�b�¢��efR�W�T`��yh�5�[PSe�yzc�_Zg¹ehP
ÿ 99�7· £ T?Y5�SVX�q���syhc]V�T`_sy¶T?R�����RbW[VMyhP�R�W�R�W[�5Y5T?��R�ÇXVYÏ�yhW5\-_syh�qy�O�efP���TqcXyh�SV%T`R�}�V'cXef}��[��V³ª7RbT ;
ehg�HG! F E I ��# F #d· £ W�T`_[VË�[P�VX��VXW�T�OwefPS���o� � �)_syh� : V]VXW2Y[�SV]\®TSe�c]��Y[�¥T`V]PaTS_[VË\syzT`yh�SVdT`�X�©yhW[\2RbT
O�yh��e : �SVXP¥�fV]\/T`_sy¶T�c]efW[�SRb\[VXP�R�W[|'�¤yzPS|fV]PlW"Y5} : V]PwezgtPSV]�[PSV]�SV]W	T`yzT`RU�fV?��efRbW	TS�HR�W[\[V]VX\rcMyh�5TSY[PSV]\/T`_5V
�S_[yh�»VqezgKTS_[VqcX�bY[��TSVXP : V]T�T`V]PoT`_syhWZ_syM�"R�W5|Ëyµ�SR�W5|f��V��»efRbW�TM·H¸�e«OwV]�hVXPQR�W[c]PSVXyh�SRbW[|µT`_[VqW	Y[} : V]Poehg
PSV]�[PSV]�SV]W	T`yzT`RU�fV'�»ehR�W�T`�^T`eË}�efPSV?TS_syhW � \[V]TSVXPSRbefP`y¶T`VX\ÆTS_[VaPSVX��Y[�bTS�X·
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cX�bY[��TSVXP'cXV]W	TSVXP��µR��ac�_[ef��VXWFyzTaOQ_[Rbc�_�}�VXc�_syhW5R��S}ÄP�VX\[Y5c]T`RbefW2R��'�»V]P�g¹efP�}rV]\2g¹ef�b��e«OQR�W5|¬T`_[Vr�[PSez�
cXV]\[Y[P�VrRb����Y5��T`PSyzT`V]\�R�W®��_syh�7T`VXP%�7��OQ_[V]PSVËÏsPS�¥T%TS_[VË\[V]T`yhR��bVX\��	R�W5V]T`RbcË}re"\[VX��R��?g¹efP�}µY[�¤y¶T`VX\-g¹ehP
�S��VXc]R�V]�'P�VX\[Y5c]T`RbefW2yzTqT`_5V�RbW[RbTSR¤yh�KcXehW[\[RbTSR�efW |fRb�hVXW :	; T`_[VËcX�bY[��TSVXPqc]VXW�T`V]PX�NT`e�yhPSP�Rb�hVËyzT'yhW�R�W7�
T`V]PS}�VX\[R�yzT`VaP�VX\[Y[c]VX\-}�e"\[VX�õ·��^_[Rb��}�e7\5VX��R��Qg¹Y[P¥T`_[V]P�P�VX\[Y[c]VX\ :�; T`_5V'g¹efP�}µY[��yzT`RbefWÆehglP�VMyhcdT`R�ehW
PSV]\[Y[cdT`R�ehWt�»TSe/cXeh}rV%Y[�-OQRbTS_�T`_5V�ÏsWsyh�KPSV]\[Y[c]VX\��	R�W[VdT`R�c'}�e7\[V]�KyzT#TS_[Vµ�syhP¥T`RbcXY[��yhPQR�W[RUT`R¤yz�tcXefW"�
\[RUT`R�ehWt·^�^_[V�W5Vdª"Tq��TSVX�-Rb��TS_[V�\5V]T`V]PS}�R�Wsy¶T`R�ehW�ehg�T`_[V%P`yhW[|hV�ehgÊ�zyh�bR�\[RUT ; ehg�T`_[V%PSVX\5Y[cXV]\2}�e"\[VX�
OQRbTS_[R�W¬OQ_5R�c�_�RbT^P�V]T�yzR�W[�oTS_[Vq\[VX��R�P�VX\�yhcXc]Y[P`yhc ; ·H�^_[Rb��P�VXÈ	Y[RbPSVX�QyzW�V]��TSR�}ryzT`VqehgNTS_[Vqg¹VMyh��R : �bV?PSV³�
|fRbefWt�zOQ_5R�c�_ÎcMyzW : Voe : T�yhRbW[VX\ :	; �`yh}��[�bR�W[|QT`_[VwT`VX}���VXP`y¶T`Y[P�Vd�Bc]ef}��»ef��RbTSR�efW'�S�syzcXVog¹ef�b��e«OQR�W[|QT`_5V
T`V]c�_[W[RbÈ"Y5Vo\[VX��cXP�R : VX\�RbWÎ�7V]c]TSR�efW��5· £ W�efPS\[V]PKTSe#e : T�yhRbW�y�}/yzTS_[VX}ryzTSR�cMyz�h\[VdÏsW[RbTSR�efW%ehg5TS_[R��Ng¹VMyz�SRU�
: �bV����syhc]Vh�[yzW ÿ �S_syz�»V�R��HcXehW[��TSPSY[cdT`VX\¢�7OQ_[Rbc�_/R�\5VXW�T`RUÏsVX�HT`_[V : efY[W[\syzPSR�V]�wezg¢T`_5V�g¹VXyh�SR : ��VQ�S�[yhcXVz·
�^_[VËyhc]cXV]�S�SV]\²\sy¶T�y¬��efR�W�T`�?yhPSVµTS_[VXW�c�_[V]c��hVX\2T`eÆRb\[VXW�T`RUg ; ��efRbW	TS�#OQ_[Rbc�_2�bR�V%R�W[��R�\[V�TS_[VÎ|fV]W[VXPn�
yzTSVX\Zg¹VMyh��R : �bVqPSVX|hR�efWZY[��R�W[|ÎT`_5V'��efRbW	T¥�BRbW7�B��ef� ; |fehW¬��TSP`yzTSVX| ; ·§�^_5V'g¹VXyh�SR : ��Vq��efR�W�TS�QyhPSVaPSV]}re«�hVX\
yhW[\2T`_[VrY[��\syzT`V]\�\syzT`y���V]TµRb�%P�VXc]��Y[�¥T`VXP�VX\²TSe e : T�yhRbW²yhW5ehT`_[V]P�W[eh}rRbWsyh�l��efR�W�Tag¹efP'PSVX\5Y[c]TSR�efWt·
�^_[Rb���[P�e7c]VX\[Y5PSV'R��^g¹ef���be«O�V]\�RUT`V]P`yzTSRb�fV]� ; �myh�QR����bY[��TSP`yzTSVX\ZR�W ê Rb|fY[P�V¢!¹ï[·í��#�Y[W�T`Rb�KV]W[efY[|h_�P�VX\[Y[c]VX\
}�VXc�_syhW5R��S}��§yhPSVQ|fV]W[VXPSyzT`V]\/T`e'cXe«�hVXPwTS_[VQVXW�T`RbPSV�yhcXc]VX���SVX\/PSVX|hR�efWt·��^_[V�P�VXc]��Y[�¥T`VXP�R�W[|'�[P�e7c]VX\[Y[P�V
R��ÎW5VXcXV]�S�SyhP ; ��R�W[c]VZTS_[VÆg¹VMyh��R : �bV¬��efR�W�T`�µg¹ehPËy��[yhP�TSR�cXY5�¤yhP%PSVX\5Y[cXV]\�}�VXc�_syhW5R��S}0cMyhWFcXe«�hVXPryhW
VXW�TSR�PSV]� ; \[RUº¢V]PSVXW�T�PSVX|hR�efW�T`_syzW�\[V]Ï[W[VX\ :�; T`_[V¬RbW[RbTSR¤yh��cX��Y5��T`V]P%g¹efPaOQ_[Rbc�_²T`_[V/W[ef}�R�Wsyh�l��efRbW	T
O�yh�#T`_5V�cX�bY[��TSVXP�cXVXW�TSVXPX·#¸�V]W[cXV :�; T`_[V%�[PSeh�»ef��VX\�RUT`VXPSyzT`RU�fV'�[PSe"cXV]\[Y[P�V�T`_[V%ef�5TSR�}µY[}ýW	Y[} : V]P
ehg©PSV]\[Y[cXV]\ }�VXc�_syzW[R���}r�QcXe«�hVXPSRbW[|ËT`_[VaVXW�TSR�PSVayzcXcXV]�S��VX\-���syhcXV'ehgKT`_[V'{§û-� � Rb�^e : T`yhR�W[V]\t·
ê efP'TS_[V��[PSV]�SVXW�TÎ��R�}µY5�¤yzTSR�efW-g¹efPa}�V]TS_syhW[V�cXef} : Y[��TSR�efW¢�ÊyÆT`ehT`yh�Hehg �«ð PSV]\[Y[cXV]\��SVdT`��OwVXP�V

|fV]W[VXPSyzT`V]\�c]e¦�hVXP�R�W[|¤� îAò ehg�TS_[VÆPSV]|fR�ehWFyhcXc]VX�S��VX\ :	; T`_[VZ{§û-� � }re"\[VX�õ·®Å����§T`_[VÆP�VX\[Y[c]VX\
}�e7\[V]���QO�V]PSVµe : T�yhRbW[VX\ :	; PSY5W[W[R�W5| x Å OQRbTS_�y/��ef�[Y[��yzT`RbefW��SR�Ç]V�ehg � �5�»Vd�fef�U�fV]\�TS_[PSehY[|f_ � �h�
|fV]W[VXPSyzT`RbefW[�X�»OQRbT`_-yhW�yh���be«Ooy : ��V'VXPSP�efP?ehg§�7·ì� � · ê R�|fY5PSVå!¹ï[·±ï�#�R��b��Y[�¥T`PSyzT`V]��TS_[Vµ\[RUº¢V]PSVXW�TqPSyhW[|fV]�
ehg©cXefW5\[RbTSR�efW[�Qyz\[\[PSV]�S��VX\ :�; \[RUº¢V]PSV]W	TQP�VX\[Y5cXVX\ }re"\[VX�õ·
�^_[V2\[V]T`yhR��b�Æehg�TS_[V��SR�Ç]V®ezgµyh�b�#T`_5V®P�VX\[Y[c]VX\ }re"\[VX�b�ÆR��Z|fRU�fVXW R�W �©y : �bV�!¹ï[· � #d· £ T�yh����e

cXeh}r�syzPSVX�aT`_5V¬yM�fV]P`yh|fV¬�o{H�þT`Rb}rVËPSV]È	Y[R�P�VX\®TSe RbW	TSVX|fPSyzT`V�VMyzc�_�ehgoTS_[V/P�VX\[Y[c]VX\�}�e7\5VX� ·/�^_[V
�o{H� T`Rb}rVQP�VXÈ	Y[R�P�VX\/TSeµR�W�TSVX|fPSyzT`VQT`_[V�\[V]T`yhR��bVX\ x �Q£ �n�5·í�a}rV]c�_syhW[Rb�S}ER��%�7·ìëhë%�SV]cXefW5\[�X�5OQ_5R�c�_¬Rb�
}µY[c�_�_[Rb|f_[VXPoTS_syhWZT`_[VaP�VX\[Y[c]VX\�}re"\[VX�b�X·
Å#�b�"ezgsT`_[V]�SVoP�VX\[Y[c]VX\Î}�e7\5VX���©yhP�Vwe : T�yhRbW[VX\µY5W[\[VXP©\[Rbº»VXP�VXW�TÊc]efW[\[RUT`RbefW[�Kehg[T`V]}r��VXPSyzT`Y5PSVoyzW[\
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Generate initial estimate
of accessed space

Cluster the data points

Obtain reduced models with
cluster centers as initial condition

Determine the range of  
validity of reduced models

Check for points not covered
by reduced models

Recluster uncovered points

Final set of reduced models

ê R�|fY[P�V?ï[·í�m>w­#�fVXPSyh���tyh��|fehPSRbTS_[}Ìg¹efPQyh\syz�5T`RU�fVaPSV]\[Y[c]TSR�efW

0

0.5

1

0

0.5

1
1000

2000

3000

4000

O
2
 mass fracCH

4
 mass frac

T
em

pe
ra

tu
re

 (
K

)

45 reactions
14 reactions

19 reactions
5 reactions

17 reactions

18 reactions

Accessed region

29 reactions

ê R�|fY5PSVqï[·±ï�> � yhW[|fVqehg©cXehW[\[RbTSR�efW5�Qyh\[\[P�VX�S��VX\ :	; \5Rbº»VXPSV]W�TQPSVX\5Y[cXV]\-}re"\[V]�



� �

% ÃS½}Ð�É�ÃS½³Ì/Ã�É�Ë5¼}ÏsÀqÍ²Ì &mÀ('¶Ã)Ñ à?Ì/Ã�É�Ë5¼}ÏsÀqÍ²Ì &mÀ7Ï]Ó}Ò�ÃaÀ7Ïs¿nÃ5Ó}ß�¼h¿ÁÀ5ÑaÏ+^|á��8� 7`�8Æ| +'�s8d-e µ `�2dÛA| �o{H�P!¹��#
� �zï ï � �5· � î��
� � � î�� �5· î � �
� � ï � ï �5·ì�h�hï
ï �«ð � ë �7·ì�f� î ï� �hë � � � �7·ì�hï ð ï
î � � �hë �7· �«ðhð ï� �J� î ï �7·ì��� �hð
ð � ð îfð �7·ì���zë��
ë �J� ð � �7· î ë î ï
� � � � �h� �7· î �zï ð
�f� �zï ï�� �5·í���f�¶ï î
� � � � �hð � · �h�h� ð
� � � î ï ð � · � �h� î
� ï �J� ð � �"· � ëhë ð
�*� î � �7·ì� � ï î
�«î ë � � �7·ì�f� îfð
� � � � �«ð �7·ì� � ë î
�«ð � ë �zï �7·ì� � �hï

��y : ��Vqï[· � > � VX\[Y5cXVX\�}re"\[V]���^Y[��VX\Zg¹efPQyh\syh�7T`Rb�hVa�SR�}�Y[�¤yzTSR�efW



� ï
g¹Y[V]�tyhW[\GHIEocXefW5cXVXW�TSP`yzTSR�efWt· £ W/efPS\[V]P�T`e%VXW[��Y[PSV?TS_syzTwT`_[V�}re"\[VX�b�wRbW[\[V]VX\ÆcMyz�5T`Y[P�V#T`_5V#�[_ ; �SRbcX�
ehgKT`_[Va� ; �¥T`V]} T`_[VaPSV]\[Y[c]VX\ }�e"\[VX�b��O�V]PSVaT`V]��T`V]\�g¹efPoTS_[Va�	W[e«OQW : VX_syM�"R�ehP^ehg©TS_[Va� ; ��TSVX}�· ê efP
Vdª5yh}��[�bVh�«T`_[VlW5RbT`P�ef|fV]Wqe«ª7Rb\[Vlg¹efPS}ryzT`RbefW#Rb���	W[e«OQW'TSe : VHy : ��VXW�T©yzTN��e«O�T`V]}r��VXPSyzT`Y5PSVX�KyhW5\aT`yh�hV]�
�[��yhcXVrefW[� ; y¶Tµ_[Rb|f_[VXPaT`V]}r��VXPSyzT`Y5PSVh·-�7R�}�R���yhP : VX_syM�"R�efP'R��%e : ��VXP��hVX\FR�W2T`_[VrPSV]\[Y[cXV]\F}re"\[VX�b�X�
OQ_[V]PSV�TS_[V#W5RbT`P�ef|fV]WreMª7R�\[V�PSVXyhc]TSR�efW5�§OwVXP�V?y : ��VXW�Tog¹P�ef}�T`_5V#��e«O8TSVX}��»V]P`yzTSY[PSV�PSV]\[Y[c]VX\¬}�e7\5VX���
yhW[\�yh�5�»VXyhPÊR�WµTS_[V^_[Rb|f_µT`V]}r��VXPSyzT`Y[P�V^}rV]c�_syhW[Rb�S}��X·©Å#����e[�fT`_5V^_[R�|f_µTSVX}��»V]P`yzTSY[PSV�}rV]c�_syhW[Rb�S}��
R�W5cX��Y5\[VX\'T`_[VwVXW[\[ezT`_[V]PS}�R�c§\[R����Se"cXR¤y¶T`R�ehW%P�VMyhcdT`R�ehW[�X�¶OQ_[R�c�_µRb��y : �SV]W	T�g¹PSef})TS_[V��be¦O²T`VX}���VXP`y¶T`Y[P�V
}�VXc�_syhW5R��S}��X�§OQ_[R�c�_ R���yh�b�Se2y��[_ ; ��R�cXyh� : V]_syM�7RbefPX· �^_[V�PSVX\5Y[cXV]\�}�e7\[V]���Îe : T�yhRbW[VX\�yzT�_[R�|h_
T`V]}r��VXPSyzT`Y5PSV�Rb�#yz���SercXefW5�SR��¥T`V]W	T#OQRbT`_�T`_[V%_[R�|f_"� T`V]}r��VXPSyzT`Y5PSV'}rVdT`_syhW5V�eMª7R�\syzTSR�efW�}rV]c�_syhW[Rb�S}
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OHcz7EUV1�7VOKJK1�S�Szv{7�1�ACBD7E3�6DFGBH7EWd1�A�BHL�7�6H7EF�UVBH1�I5AdO�BD7VcpoN1�QZc�S�y�1�A�3�BHL�7�4�O87�IGTwBHL�7�W�7�B[F�1�S�7EWdU[L"7EQZ1�O8BH68yQZI�W�7VS�;~��L�7VOH7�B*J�I�FG6H7jBHL�7q7Ü¶�BH6H7VQb7qUEF�OH7VOEo�F�ACyfI�BDL"7E6.UVI5QRv�1�ANFGBH1�I5AfI�T æ JK1�S�S�OHcz7EUV1�T¤yfFh687EW�4�UV7EWU[L�7VQb1�O8BD6�y�QbI�W�7VS�;.?*AZBDL�7_UEI5ACBH7�¶�BqI�TpI5c{7V6DFGBHI56@OHc�S�1�B8BD1�A"3fFGc�c�6HI5F�U[Lpo�BDL�1�Oj1�Qbc�S�1�7VO�BDLNFGBjFGBj7VY�7E6�yBD1�Qb7�O8BH7Ecpo�BDL�7hM�I�J�QZI�W"7ESxJK1�S�Sxvz7h1�A�BH7E356HFGBD7VWtTuI56�F�S�SxBDL�7:<�!rO8c{7VUE1�7VO�I�T¡BDL"7:W�7VBDF�1�S�7EWbQb7�BDLNF�A"7U[L�7VQb1�O8BD6�y¥��$�m�?�|^!"; � ��; � BtBDL"7�7VA�W^I�T_MNI�Jî1�ACBD7V356DFGBH1�I5A�o�F�A"W\vz7VTuI5687�O�B[F�6�BD1�A"3aBHL�7l687�F�U�BD1�I�AO8BH7EcpopBHL�7�F�c�c"6HI5c�681�FGBH7r687EW�4�UV7EWaU[L�7EQZ1�O�BD6�ylQZI�W"7ES.A"7E7EW"O�BHI�vz7XW�7VBH7E6HQZ1�A"7EW�Tu6HI�QÁBHL�7RS�1�v�6DFG68yI�T26H7VW�4�UE7VWlQZI�W"7ES�;2��L�1�OK1�OKF�UEUVI5Qbc"S�1�O8L�7EWdvCy�cNFGOHOH1�A�3XBDL�7�UVI5A�W�1(BD1�I�A�OqI5v"BDF�1�A"7EW`FGB�BDL"7�7EA�W`I�TBDL"7_MNI�J�O8BH7EctBHIrBDL"7_c�687�| UEI5A�O�BD684�UVBH7EW�S�1�v�6DF�6�y5o�F�A"W�U[L�7EU[s�1�A�3rBDL"7_Tu7�FGOH1�v"S�7�6H7E3�1�I5AZI�TpBHL�7hO�BDI5687EW6H7VW�4�UV7EW�QZI�W"7ES�O@vCy�BDL�7�czI51�ACB8| 1�A�| c{I�S�y�35I5A�F�S�35I5681�BDL"QÎBHIf NA�WtFfQZI�W"7ES�JKL�1�U[L�1�O�Tu7�FGOH1�v"S�7K4�A�W�7V6c�687EOH7VACBKUEI5A�W"1�BD1�I5A�OV;���L�7�U[L�I5O87EA�6H7VW�4�UV7EW�QbI�W�7VS{1�O�OHcz7EUV1� N7VW�v�y�FrcNF�6�BD1�UE4�S�F�6jUVI5QRv�1�ANFGBH1�I5AZI�Tæ o¡4�OH1�A�3dJKL�1�U[L�BDL"7ZO8I54�68UE7XBD7V6HQ 1�O�6H7VUEI5A�O�BD684�UVBH7EW�FGA�W}1�ACBD7V356DFGBH7EWp;f��L�1�O�1�A�BH7E356HFGBD1�I5A�I�T�BDL"7F�WNFGc"BD1(Y57�U[L�7EQZ1�O�BD6�ydOHU[L�7VQb7�JK1(BDL�BDL�7�MNI�JPO81�QR4"S�FGBH1�I5A�1�O�1�S�S�4�O�BD6DF�BD7EWt1�A`0.1�3�4�6H7Z��<�;=©5��;
Þd¸ÜÞ ¹�º�» » ¼.a�½
��L�7�W"7VY57VS�I5c"Qb7VA�B�I�T�F�W�7�B[F�1�S�7VW\6H7EF�UVBH1�Y�7lMNI�JîQbI�W�7VS_1�ObW�1�OHUV4�OHO87EW�1�A�BDL�1�OtU[LNF�c�BD7E6Vo�F�S�I5A"3JK1�BHLbBHL�7_1�ACBD7E3�6DFGBH1�I5AZI�TpBHL�7hFGWNF�c"BH1�Y57�U[L�7VQb1�O8BD6�yZOHU[L�7VQb7�JK1�BDLZBDL�7�MNI�J�QbI�W�7VS�;w��L�7:I5cz7E6HFGBDI56OHc"S�1�B8BD1�A�3�OHU[L�7VQb7j1�O~4�O87EWrBHI_W�7VUEI54"c�S�7@BDL�7�MNI�J¾7V±�4�FGBD1�I5A�O¡Tu6HI5Q¥BDL�7�6H7EF�UVBH1�I5A�OHI54"6HUE7�BD7V6HQ`oGO81�A�UV71�Bh7EANFGv�S�7VOhBDL�7X4"OH7XI�T@W�1(��7V6H7VA�B�I�c"BD1�Qb1�µE7EW�Qb7�BDL�I�W�OhTuI�6h1�ACBH7E356HFGBD1�I5A�I�T@1�A�W�1�Y�1�W�4NF�S~BD7V6HQZOE;�?*A



ªG9BDL"7KF�v�OH7VA�UE7�I�TzW�1(��4�O81�I5A�FGA�W�L�7�FGB@UVI5A�W�4"UVBD1�I5Apo5BHL�7qMNI�J^7V±�4�FGBD1�I5AX6H7VW�4�UE7VO�BHI�Ã�4�S�7V6�7E±�4NFGBH1�I5ApoUEI�A�OH1�O8BD1�A�3KI�T�QR4�S�BH1�c�S�7.O8c{7VUE1�7VOEo�JKL�1�U[L�1�O¡1�ACBD7E3�6DFGBH7EW�4�OH1�A�3�BDL�7{$�I�W"4�A�I�Y�OHU[L"7EQZ7�;.��L"7j687�F�U�BD1�I�ABD7V6HQ´1�O�1�ACBD7E3�6DFGBH7EWZ4�OH1�A�3fO�BD1(�î����Ã�OHI5S(Y57V6Eo��2&(����Ã�o5JKL�1�U[LtF�S�S�I�JKO�OH4�vzUVy�UES�1�A�3fI�T�BH1�QZ7qO8BH7Ec�OV;��L�7_OH4�vzUVy�UES�1�A�3rI�T¡6H7EF�UVBH1�I5AZBD1�Qb7KO8BH7Ec�3�4NF�6DFGA�BH7E7VOqOHI5S�4"BD1�I5AZUEI5ACY57V6H357VA�UE7Go�JK1�BHL�I54"Bj6H7VO8BD681�U�BD1�A"3BDL"7`BH1�QZ7`O�BD7Vc^6H7V±�4"1�6H7VQb7VACB�I�T_BDL�7`MNI�JðO8BH7Ecp;���L�7�OHc�S�1�BHBH1�A�3}O8U[L�7EQZ7l4�O87EW^1�A�BHL�7�c"6H7EO87EACBJjI56Hsb1�O� N68O8BKI568W�7E6Vo�L�7VA�UE7�BDL"7:JKL�I5S�7hOHU[L�7VQb7�JK1�S�S{vz7h N68O8B�|*I568W�7E6KF�UVUE4�6HFGBD7Go�7VY�7EA`1�Tw1�A"W�1�Y�1�W"4NF�S1�ACBH7E356HFGBD1�I5A�O8U[L�7EQZ7EO�FG6H7rIGT@L�1�35L"7E6�I56HW�7V6E;h]_I�J�7�Y57V6Eo¡1�B_1�O_c{I�OHOH1�v�S�7�BDIt1�A�UV6H7�FGOH7fBHL�7XF�UVUE4�6HF�UVyI�TwBDL�7�O8U[L�7EQZ7fvCyd4"OH1�A"3�k�BH6DF�A"3ZO8c�S�1(BHBH1�A�3RI�6�IGBDL�7V6�L�1�35L"7E6�I568W�7E6KOHc"S�1�B8BD1�A�3ROHU[L"7EQZ7EOE;� O8U[L�7EQZ7�1�O@c�6H7VOH7VA�BH7EW�BHIf1�A�BH7E356HFGBD7�BHL�7�F�WNF�c"BH1�Y�7_U[L�7VQb1�O8BH68yXJK1�BHLXBDL�7KMNI�J�OH1�QR4�S�FGBD1�I5Apo51�ABDL"7_UVI5ACBD7�¶�B�I�TpO8c�S�1(B8| BH1�QZ7EO�BD7Ec�FGc�c�6HI5F�U[Lpo�JKL�7E687�o"vz7VTuI�6H7Kc{7V68TuI568Qb1�A�3�BDL�7�6H7EF�UVBH1�I5AZ1�ACBH7E356HFGBD1�I5ApoF�AfF�c�c�68I5c�681�FGBH7�6H7VW�4�UE7VWrQZI�W"7ES51�OwO87ES�7EUVBH7EWfF�A�W�1�ACBD7V356DF�BD7EW�o�BHL�7E687EvCy�ODF�Y�1�A�3KBDL"7�UVI5QZc�4"B[F�BD1�I�ANF�SJjI56HsXS�ICF�Wp;.]_I�J�7�Y57V6Eo�BHL�7K4�OH7�I�T{BDL�7Kc�68I5c{I�OH7EWbF�WNFGc"BD1(Y57KOHU[L�7VQb7_1�O�A�IGBj687EO�BD6H1�UVBH7EW�BDI�BDL�7KOHc"S�1�BBD1�Qb7VO8BH7Ec`F�c�c�68ICF�U[LpoxFGA�W�UEF�A`v{7�357VA�7E6HF�S�1�µE7EWdBHIbFGA�y�I�BDL�7V6K1�ACBD7V356DFGBH1�I5AdO8U[L�7EQZ7�;
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?*A\BHL�1�O�BDL�7VOH1�OEoKF�A�I�Y�7ES:FGWNF�c"BH1�Y57`U[L�7VQb1�O8BD6�y�OHU[L�7VQb7�1�Obc"6H7EO87EACBD7VW�JKL�1�U[L^7VANF�v�S�7EOtF�UEUV4�6DFGBH7OH1�QR4�S�FGBD1�I5AfIGTx6H7�FGUVBD1(Y57�M�I�J�O�y�O�BD7VQbOVo5JKL�1�U[L�F�687qI�BHL�7E6�JK1�OH7jUEI5QZc�4"BDFGBD1�I5ANF�S�S�y�W"7EQbF�A�W�1�A�3�;w��L�7UEI�A�Y�7EACBD1�I5ANF�SjF�c�c"6HICF�U[LaBDI`W�7�FGS@JK1(BDLaOH4�U[L�7�¶�c{7VA�OH1(Y57bUEI5QZc�4"BDFGBD1�I5A�O�1�O�BDI�F�c�c"6HI�¶�1�QbFGBD7XBDL"7UEI�Qbc�S�7�¶�s�1�A�7VBH1�UKQb7VU[LNF�A�1�OHQ´vCybF�O81�QZc�S�7�687�F�U�BD1�I5AbQZI�W�7ES�;�k�4�U[LbOH1�QR4�S�F�BD1�I�A�OEo�BHL�I54�3�LtL�7VS�c"Tu4�S1�Afc�6HI�Y�1�W"1�A�3_F�AR1�A�OH1�35LCBwBHIhBDL"7�OH1�QR4�S�FGBD7VWfO�y�O�BD7VQ�o�T�FG1�S5BDI_U�F�c�BD4�687�BDL�7jW�7VBDF�1�S�7EW�v{7VLNF�Y�1�I56wI�TNBDL"7O8y�O�BD7EQÄ1�A�BDL�7hF�v�O87EA�UV7�I�TpBDL"7hW�7�B[F�1�S�7EWZU[L�7VQb1�O8BD6�yZ6H7Ec"6H7EO87EACB[F�BD1�I�Ap;@��L�7hc�687EO87EACBqJjI56HsZv�6H1�W�357VOBDL"1�OR3CFGc�vCy�W�7�Y57ES�I5c�1�A�3�BDL�7�FGWNF�c"BH1�Y57tU[L�7EQZ1�O�BD68y�OHU[L"7EQZ7�o@JKL�7E687dQR4�S�BH1�c�S�7b687EW�4"UE7EW¾QZI�W"7ES�OF�687�W�7VY�7ES�I�c{7VWlF�A"W`U[L�F�6DF�U�BD7V6H1�µV7EW�vCy�BDL"7E1�6�6DF�A�3�7�I�T~Y�FGS�1�W"1�B*y5;2��L�1�O�7VANF�v�S�7EO�BDL"7�6H7�FGUVBD1(Y57:MNI�JOH1�QR4�S�FGBD1�I5AhBDIK687VB[FG1�A�v{IGBDL�F�UEUV4�6DFGUVy�F�A�W�UVI5Qbc"4"B[FGBH1�I5A�F�SGTu7EF�OH1�v�1�S�1�B*y5oEv�y�FGS�J�F�y�O~4�O81�A�3�F�S�I�U�F�S�S�yC|F�UVUE4�6HFGBD7Z6H7VW�4�UE7VW�U[L�7VQb1�O8BD6�y}QbI�W�7VS�;Z��L�7tc�687EO87EACBD7VW�OHU[L�7VQb7b1�O�TuI54�A"W�BDI`LNF�Y57bODFGBH1�O�T�F�UVBHI568ycz7E68TuI�6HQbF�A�UE7Go@F�OR1�S�S�4"O8BD6HFGBD7ZvCy�BHL�7d7�¶"F�QZc�S�7tc�6HI5v"S�7EQZOE;}]�I�J�7�Y57E6Vo�1(BR1�Ofc{I�OHOH1�v�S�7bBDI�Tu4�6�BDL�7V61�QZc�68I�Y�7�1�BHO�c{7V68TuI568QtF�A"UE7�oxFGOqJK1�S�S�v{7�W�1�OHUV4�OHO87EW�1�A�BHL�1�O�U[L�F�c"BD7V6E;
u�¸�ß à â�çq»�¼rå�ä�ì�» a�â�á�º�çKè�äe_Zå
v'[`_t[`_ w k�k�rebDÈìgzy8bDoqi y�o ó{dJmyx reg¼m8øtdéfhdJÈ�Éngji�be|�f |?*AlBHL�1�O�J�I568sxo�BDL�7fs�1�A�7�BD1�UfQb7VU[LNF�A�1�OHQî6H7VW�4�U�BD1�I�A�c�6HI�v�S�7VQÁ1�O�TuI�6HQR4�S�FGBD7VW�F�OhFtQbFGBDL�7VQtF�BD1�UEF�Sc�68I5356DFGQbQZ1�A�3fc�6HI�v�S�7VQ�o�F�A�W�357VA�7E6HFGBD1�I5AdI�T2FR6H7VW�4�UE7VW�QZI�W�7ES{6H7E±�4�1�6H7VO�OHI5S�4"BD1�I5AdI�T2F�Ad1�ACBH7E357V6c�68I5356DFGQbQZ1�A�3`c�68I5v�S�7VQ�;}��L�1�OXOHU[L�7VQb7d1�A�W�7V7EW¾351�Y�7EOX681�OH7bBDI}F�UVUE4�6HFGBD7�F�A"W�MN7�¶�1�v"S�7�687EW�4�UV7EWQZI�W�7VS�OVo¡v�4"Bf1�O�1�BHOH7VS�T�F�A�7Ü¶�c{7VA�OH1(Y57tI�c{7V6DFGBH1�I5A}OH1�A�UE7�1(B�6H7E±�4�1�6H7VOfQR4"S�BD1�c�S�7r1�ACBD7V356DFGBH1�I5A�IGT�BDL"7O8BH1��2oqA�I5A"S�1�A"7�F�6 ����Ã�OtW�7VOHUE681�v�1�A�3�BHL�7ls�1�A�7VBH1�U`OHI54�68UE7`BD7E68Q�; � S�OHI"o�BDL�7�A�4�QRvz7E6tIGT�v�1�A�F�68y
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ª�«YGF�6H1�F�v�S�7EO~LNF�A�W"S�7EWrv�y�BHL�7�i�?�ï(�~g}TuI568QR4�S�FGBD1�I5A�U�F�Arv{7j6H7EO�BD681�UVBH1�Y�7�;.��L�4�O.W�1�687EUVB.F�c�c"S�1�UEFGBD1�I5A�I�TBDL"1�O�c�6HI�UE7VW�4�6H7_1�AZ6H7VW�4�UVBH1�I5AbI�TpY�7E68yZS�F�6H357KQZ7EU[LNFGA�1�O8QbOVo�UVI5A�OH1�O8BH1�A�3�I�T�BHL�I54�OHF�A�W�O�I�TpU[L�7VQb1�U�F�SOHcz7EUV1�7VOrQbF�y�c�6HI�Y57ZBDI`v{7Z1�A"7VÛZUE1�7EACB�;t0xI�6�O84�U[L�UEF�OH7VOEo�1(B�QtF�y�vz7b7�ÛZUE1�7VACBrBDI`4�O87tF`v�1(| S�7VY�7ES6H7VW�4�U�BD1�I�A�c�6HI�UE7VW�4�687�o{JKL"7E6H7RFb N6HO�B:S�7VY57VS2687EW�4"UVBD1�I5A�UEF�A�vz7rcz7E68TuI�6HQZ7EWl4"OH1�A"3�S�7VOHOh7Ü¶�c{7VA�OH1(Y57QZ7VBDL"I�W�I�S�I5351�7EO@vNF�O87EWdI�T¡M�4�¶�|�F�ANFGS�y�OH1�O��No�TuI5S�S�I�J�7VWtvCyZBDL�7:QZI5687_W�7�B[F�1�S�7VW�6H7VW�4�UVBH1�I5At4�OH1�A�3rBDL"71�ACBH7E357V6�c�6HI53�6DF�QZQb1�A�3XF�c"c�6HICFGU[Lp;
v'[`_t[^] z dìó{dLrDo{k�f dOiqy�o{s m8dSR�wnÈìdSR f o`R�dOre|�Q b^y÷É |�k�dJÈJb<{�È È�Éng¼m8g¼ÈÖy÷dJm�bD|�õy8bDÈì|��L�7`Qb7VU[LNF�A�1�OHQ 687EW�4�U�BD1�I5A\c�68I�UV7EW�4"6H7`I54"BDS�1�A�7VW¾1�A�U[LNF�c"BH7E6t¯a6H7VOH4�S(BDO�1�A�OH1�Qbc"S�1� �7EW�s�1�A�7�BD1�UQZI�W�7VS�OqJKL�1�U[LlUEF�Alc�687EW�1�UVBKBDL"7fc�68I� NS�7EOKI�T�O8c{7VUE1( NUfO8c{7VUE1�7EOKJK1�BDL"1�A�OHcz7EUV1� N7VW�BDI�S�7E6HF�A�UV7�;q]�I�Jq|7VY�7E6Vo"1�AZQbF�ACy�I�T�BHL�7_UVI5QRv�4"O8BD1�I5Atc"6HI5v�S�7EQZOEoCJKLNFGBj1�O@I�TpQbI5687K1�QZc{I56�B[F�A"UE7�1�O@A�IGB~£84�O�B�O8c{7VUE1( NUOHcz7EUV1�7VOhUEI�A�7EACBD6HFGBD1�I5ApoNv�4�BhUV7E68BDF�1�A`OHcz7EUV1� NU�UEI�QRv�4�O�BD1�I�A�U[LNFG6DF�U�BD7E681�O�BD1�UVOEoxJKL�1�U[LlF�S�O8I�c�6HI�Y�1�W�7VOO8BH6H1�A�357EACBKBD7VO8B�vz7EW�O�TuI56qBHL�7�W�7VBDF�1�S�7EW`F�O�J�7VS�S~F�O�687EW�4"UE7EW�s�1�A�7�BD1�U�O8U[L�7EQZ7EOV;���L�I�OH7�1�A�UVS�4�W"7X>ú ÞJãìÜA|YÕ`â òX} Ú�ß��L�7�OHL�I�U[s�BD4"v{7�7Ü¶"cz7E681�QZ7EACBDO�F�687�F�A�7�¶�UE7VS�S�7VACB�BD7EO�B�I�T.L"1�35L�BH7EQZc{7V6DFGBH4�6H7�687�F�U�BD1�I�A`QZ7EU[L�|F�A�1�OHQ°TuI�6�LCy�W�68I�UEF�6HvzI5AtI�¶�1�W�FGBD1�I5Ap;w��L�7_QZI5O�BjUVI5QZQbI5A�I5v"OH7E6�YGF�v�S�7K±�4NF�ACBH1�B*y�1�AZOH4"U[LtO8y�O�BD7EQZO1�OKBDL"7R1�35A"1�BD1�I5A�W�7ES�F�y`BH1�QZ7�ox357VA�7E6HF�S�S(y�W�7V NA"7EW}F�OhBHL�7fBH1�QZ7�FGBhJKL�1�U[L�A�I�BH1�UE7EF�v�S�7fL�7EFGB:687ES�7�F�O87I56�c�687EO8OH4�687r6H1�OH7�1�O�I5v�OH7V68Y�7EW�1�A�BHL�7�6H7EF�UVBH1�A�3X3CFGOH7EOV;×'ÿÝã�~ Ø¸Ú�Ó8Ü�âRã�Ø�ß��L�7fBH4�6Hv"4�S�7VA�BKMNI�J�687�F�U�BDI568O_c�68I�Y�1�W�7�F�Al7VACY�1�6HI5A"Qb7VA�B�UVI5Qbc"S�1�QZ7EACBDF�68ybBDI�BDLNFGB�I�T.OHL�I�U[s5|BD4"v{7G;.]�7E6H7�BHL�7�BD7VQbcz7E6HFGBD4�687EO~F�687�UEI5A"OH1�W"7E6DFGv�S�y_S�I�Jj7E6pBDL�F�A�BDLNFGB~IGT�O8L�I�U[shBD4�vz7�;w��L�7@1�A"1�BD1�FGBD1�I5A6H7EF�UVBH1�I5A�c�S�F�y�OhY�1�6�BD4NFGS�S�y�A�I�6HI�S�7�1�AlBHL�7fMNI�JÎ6H7EF�UVBHI56HOVo�v�4�B:BDL�7fc{7V6H1�I�W�I�T�Tu4�7ESwUEI�QbO84�Qbc�BD1�I�AF�A�W`c�68I�W�4"UVBD1�I5A�I�T2O8B[FGv�S�7�1�A�BH7E68Qb7VW�1�FGBH7EO�1�O�7�F�O81�S�y�F�UEUV7EO8OH1�v"S�7�;×'ÿÝÓ÷àáÚ þ Ø¸ã þ Ó ÷ Ó�â¸ÙÑã�ê�~F�Qb1�ANF�6pMxFGQb7VO.F�687�FGQbI5A"3KBHL�7�7EF�6HS�1�7VO8B~UEI�QRv�4�O�BD1�I�Arc�68I5v�S�7VQbO¡BHI_vz7jO�BD4�W"1�7EWfBDL�7VI56H7�BD1�UEF�S�S(yBDL�FGB�6H7E±�4�1�6H7VWtOH1�QR4�S(B[F�A�7VI54�O�UVI5A�OH1�W�7E6HFGBD1�I5A�I�TpvzI�BHLZMN4"1�W�W"y�ANF�QZ1�UVOjFGA�WtU[L�7VQb1�U�F�S"s�1�A�7VBH1�UVO@TuI�61�BHO.O8I5S�4"BH1�I5A�� 5 F�1�S�F�O8L�ANFGBHL�����³5³"���8��;w��L�7E687�LNF�O2v{7V7EAXA�4�QZ7E6HI�4�O�F�ANFGS�y�BD1�U�F�S�F�A�WXUVI5QZc�4"B[F�BD1�I�ANF�SO8BH4�W�1�7EO�I�TKYGF�6H1�I54�ORMxF�QZ7�687ES�F�BD7EW¾c�L"7EA�I5QZ7EA�F}S�1�sG7�MxF�QZ7�1�35A"1�BD1�I5Apo.MNF�Qb7d±�4�7VA�U[L�1�A�3�o@MxF�QZ7c�68I5cNF�3CF�BD1�I�A�Y57ES�I�UV1�BH1�7EOVo"MxF�QZQbF�v�1�S�1�B*y�S�1�QZ1�BDOVoCMxF�QZ7�1�A�O�B[F�v�1�S�1(BD1�7VOEo�7VBHU�;$�7VA�7E6HFGBD1�I5AlIGT@6H7EW"4�UE7VW�s�1�A�7VBH1�U�QbI�W�7VS�OKJKL�1�U[L�UEF�A�c�687EW�1�UVB_BDL�I5O87rUVI5QRv�4�O�BD1�I5A�U[LNF�6HF�UVBH7E6�|
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