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mwrbmpsDo�m�j��LhZ¢p¢wxH¡«h Z ������� Y �����D� Y[�6��Z6Y[�e��Xb"�/�Bcd�

¤Q���d�����	��� �/Y���X �6� Y �� ��]¡J� Y �����¢� � ��£6� X   sH�BxHhN�÷kñ��syhH¢wmwr
mwsNo�� ¬ knm�j���xHhHoBj2~BsysD¢wmponq�rbknx�r�hDjl��jhHoB¡izbxHj`sD�nz���xHj�sZ�,rbk�xPhHqDxLoUrdj�mpoirbk�xP��syhZ¢pmwr
mwsDo*��hZoB¡[jlsN¢wvUmwonqFr
knxLmpzQ�bsDmpoQr�~nzbsN®n¢wx{�F�
¬ knxñ��syhH¢wmprbmwsNo�¤²jgsN®��bxH��r
mwvyx-mØjër
s��«hZ�Umw��m]K{x���sDonx{rdhZz
|�vNhZ¢p�nx�ag��sNonxL|�zbxH��xLmwvyxH¡ª�ôzbsD�
sN�nrdj`m�¡Qx�rbknx�jl|�jlr
xL�!�ôsDzñhD�L��sD��~n¢pm�j`knmwonq�rdhDj`�nj���mwoU�Bj�rbknx���s�jlr�sH���BjlmponqPz
xHjlsN�nzd��xHj��
b�¯×o�j`sD��x-~�zbsD®�¢wxL�«j��yonsDr�hH¢w¢�rdhNjl��jgkBhLvyx-rbs�®Bx�kBhZoB¡U¢wxH¡2� ¬ k�m�j��LhHo7®Bx�mwo ��sDz
~ sNzdhHrbxH¡
®U|«hDj
jlsU��mØhZr
mwonq���syj`rdj�¨�mwr
k7sN��mwr
rbxH¡�rdhDj`�nj��]c

� ��¥¦���J��§���� �¨Y9��X �J��� �©X sH��r
knx�qDxLo�xLzdhHrbxH¡«jlsN¢w�nr
mwsNoFhZ��sDonq�hHqDxLoUrdj��
¬ knxHj`xéhD��r
mwvUmwr
mwxHj�mpoQr
xLzdhN��rL�ªU sNz�xL��hZ��~�¢wxy��rbknxé��syhZ¢pmwr
mwsDo r
kBhZr hZo?hZqNxLoUr7¨øhZoUrdj�r
s��bsDmpo
¡QxL~BxLo ¡njõsNo�r
knx�~ sNzbr
mwsDo�sZ�Br
knx�vNhZ¢w��xgrbk hZr�rbknx�hZqNxLoUr%¨�sD�n¢Ø¡ä®BxøhZ¢w¢psU�LhZr
xH¡-mwo�xHhN�÷k�~BsDr
xLoQr
m�hH¢
��s�hZ¢wmprbmpsDo��4f k�mw¢wx«mpo4rbk�xP¢wsNonqézb�noûmwr�¨gsD��¢�¡ ®Bxu¡QxHjlmpzdhH®n¢wx«rbs ��sDoBj`rbz
�B��r�hZo mwoUrbx{qDzdhHrbxH¡
rbk�xLsDz
|Prbk hZr�xLoB��sN��~BhNjbjlx�j�hH¢w¢�r
knzbxLx�hN��rbmpvQmprbmpxHj��nmpoFrbknmØj�~BhZ~BxLz�¨�x��ôsU���Bj-sDoFr
knx���syhH¢wmprbmwsNo
jlr
zb�B��rb�nz
xªqDxLonx{zdhZr
mwsNo[hD��r
mwvUmwr`|y�ª�ysD��x�¨�hL|�j-sZ��r`|Umwonq�rbknmØjä¨�sDz
�FrbsDqNxLrbk�xLz�¨�mwrbké��xLr
knsU¡nj
�ôsDz,hD¡�¡QzbxHj
jlmponq�r
knx�sDr
knxLz�r`¨gs�hN��rbmpvQmprbmwx�jghZz
x�¡Qm�j
���Bjbj`xH¡�mwoF�yxH��rbmwsNo��Q�

j1k�« ¬®­¯p'�"x��Oo°|1~¨p�mOo²±�tB±/o�r
¬ knmØj ~ hZ~BxLz7�ôsU���BjlxHj«sDo jlxLr
rbmponqyj«¨gxLz
xFrbknx ��syhH¢wmprbmwsNoÜj`rbz
�B��rb��zbxFqDx{onxLzdhHrbmpsDo�hN��rbmpvQmprl|[mØj
zbx�jlsD��zd��x���®BsD�no ¡QxH¡waimpr�m�jªrbsys ��sD��~�¢wxL�ir
s f oB¡ rbk�xPsD~�rbmw� hZ¢¦b=jlsU��m�hZ¢,¨gxL¢Ó��hZzbxF� hZ�Umw��m�K��
mwo�qec,��syhH¢wmprbmwsNoéjlr
zb�B��r
�nzbx�� ¬ k�x�~BhH~BxLz�mØj�sDz
qyhZo�m2KLxH¡éhDj-�ôsD¢p¢wsH¨�j����yxH��rbmwsNoé¤P¡Qx�jb��z
mw®BxHj�r
knx
��sU¡Qx{¢�sZ�ø��syhH¢wmprbmwsNoFj`rbzb� ��rb�nz
x�qNxLonxLz�hZrbmpsDo��&hZo hZ¢w|�KLxHj�rbk�xª��sN��~n¢wx{�Qmprl|ªsH� f oB¡Qmponq�rbk�x�sD~�rbm �
�«hH¢���s�hZ¢pmwrbmpsDo jlr
zb�B��r
�nzbx���hZoB¡éxL�Q~�¢�hZmpoBj�¨�kU|Pr
knx�~�zbsD®�¢wxL� kBhDj�onsDr�zbx���xLmwvyx�¡ ���B�dkP~nz
mwsNz
hZr
rbxLoUrbmpsDo����yxH��r
mwsNo � �ôsDzb� hZ¢wmLKLxHj�r
knxF¡Qz
mwvUmwonq i �nxHjlr
mwsNo4sZ��r
knxP~BhH~BxLz	aF¨�kBhHr«��syhH¢wmprbmwsNojlr
zb�B��rb�nz
xHj�jlknsN�n¢�¡�r
knx�jlx�hZzd�dk��ôsU��� jgsDoFj`s�hDjgr
sªqD�BhHzdhZoUrbx{x)r
kBhZr�r
knx�j`sD¢w��rbmwsNo«m�jg¨�mwr
knmwo h
®BsD�no ¡ �ôzbsN� sD~nr
mw���n�´³��yx���rbmpsDo���jlknsH¨�j�rbkBhHr�o�sDonx�sZ�8rbknx�~nz
xLvQmpsD�Bj���syhZ¢pmwr
mwsDo�j`rbzb� ��rb�nz
x
qDx{onxLzdhHrbmpsDo«hH¢wqDsNzbmprbkn�«j��LhZo�xHjlr�hZ®n¢pm�jlk hZoU|�®BsD��oB¡�® x��LhZ�Bj`x-rbk�xL|�j`xHhZz��÷kª�ôxL¨�xLzgonsU¡UxHjVr
kBhZo
h7r
knzbx�jlknsN¢�¡+r
kBhZrª¨�x�j`knsH¨ onx���xHjbj
hZz
|��ôsNz�xHj`rdhZ®�¢wm�j`knmwo�qFh7®BsN�noB¡2�Fféx�~nz
xHjlx{oQrñhZo[hH¢wqDsH�
zbmprbkn��r
kBhZr�xHjlr�hZ®n¢pm�j`knxHj�h)r
mwqDkUr�®BsD�noB¡�¨�mwrbk�mwo�rbknmØjV��mponmw��hZ¢�hZ��sN�noUr�sZ�8j`xHhZz��÷k��UhHoB¡�jlk�sZ¨
rbk hZr�hZoU| sNrbknx{z�hH¢wqDsNzbmprbkn� ¨gsN�n¢�¡[kBhLvyx«rbs jlxHhHzd�dk jlr
zbmØ��rb¢p|i��sDz
xy� �yxH��r
mwsDoû�é¡QxHj
��zbmp® x�j
knsH¨ r
knx«® sN�noB¡û�LhZoû® x�¡Qx���zbxHhNjlxH¡+�ô�nz
rbknx{zª�BjlmponqihHo hHoQ|Urbmp��x�hH¢wqNsDzbmprbkn� m �ähD¡n¡QmprbmpsDoBhH¢
rbmp��x-z
xL�«hZmpoBj�� ± j�¡QxHj`mwz
xH¡2�BsD�nz�hH¢wqNsDzbmprbkn� ¢wsH¨gx{zdj�rbknx�® sN�noB¡Pz�hZ~nmØ¡Q¢w|«xHhHzb¢w|«sNo���hZo ¡PxL�í�
knmp®nmwr�j)¡Umw��mponm�j`knmwonq�zbx{rb�nz
oBj)r
sF��sN��~n�nr�hZrbmpsDo��«�yxH��r
mwsNo � jlknsH¨�j)k�sZ¨�mpr�sD�nr
~ x{zl�ôsDz
�«j-mwr�j
sD®UvUmwsD� jª��sDoUrbxLo ¡QxLzdj��4�yxH��r
mwsNo®µ�¡Um�jb���Bjbj`xHjávNhHzbm�hHoQr�j�sZ��r
knx«~nzbsN®n¢wx{�F�%r
knxLmwz���sD��~n¢pxL�Umwr`|D�
hZo ¡FhZ¢wqNsDz
mwrbk��«jV�ôsDz�j`sD¢pvQmponq�r
knxL�F���yxH��r
mwsDo���mpoQr
zbsU¡Q� ��xHj�h�onsDo��«hZonmp~n�n¢ØhZ®n¢px�j
�÷k�xL��x��ôsNz
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¡QmØjlrbz
mw®n��rbmwo�qFrbknx�jlx�hZzd�dk[hN��zbs�jbj����n¢wr
mw~n¢pxªhHqDxLoUrdj��¶U%mpoBhZ¢p¢w|y���yxH��r
mwsNo4�F¡Um�jb���Bjbj`xHjáz
xL¢�hHrbxH¡
zbx�jlxHhHzd�dk��nhHoB¡��yx���rbmpsDoé�L����sDo ��¢w�B¡UxHjghHoB¡7~nz
xHjlx{oQr�jV�ô�nrb�nz
x�zbxHj`xHhZz��÷k�¡QmpzbxH��r
mwsNoBj��
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�BxLrÁÆ�®Bx�r
knxªj`xLr-sZ�øhHqDxLoUrdj���hZoB¡ÈÇDÉËÊ Æ?Ê²� ± j�m�j,��sD����sDo�~nz�hD��r
m���xÌ^£¤N�n� ��¤n�2¤N�n� ���n�2� � �
�D�B���Q�y�y¤N¤n�í���	`=�D¨�x�jlr
�B¡Q|���syhH¢wmwr
mwsNo��ôsDzb� hZrbmpsDoªmpo Z*� � � � Z6Y"X�� �]� Y � ZÎÍJ� � Z6Y ����� � ��  X �Qbl�GU�Ï,j*c��¯=oFj`�B�÷k«q�hZ��xHj��nrbknx�vNhZ¢w��x)sH��xHhN�÷k���s�hZ¢wmprbmpsDoÐ�[mØjgqDmpvyxLo«®Q|«h��÷kBhHzdhN��rbxLz
m�j`rbm����ô�noB��r
mwsDo¾Ñ)Òn�
b ¬ k�xHjlx���s�hZ¢wmprbmpsDo�vNhZ¢p�nxHjQÑ)Òá�«hL|�zbxL~�zbxHj`xLoQr�rbknx i �BhZ¢pmwr`|ªsZ�àrbknx-sN~nrbmp�«hZ¢*jlsN¢w�nr
mwsDo��ôsNz�xHhN�÷k��s�hZ¢wmprbmpsDo�¤Åj)sD~�rbmw��m2KHhHrbmwsNo+~�zbsD®�¢wxL�F��sNzªrbknx{|+�«hL|ézbxL~�zbxHj`xLoQr�rbknx�® x�jlr�® sN�noB¡Qx�¡í�=z�hZr
mwsDo hZ¢
vNhZ¢p�nxPr
kBhZr�hi��s�hZ¢pmwrbmpsDo �LhZo qNxLr�qNmwvyxLoû¢wmp��mwr
xH¡+sDz ��syj`rb¢w|û��sN��~n�nr�hZr
mwsDo hZ¢�zbxHj`sD�nz���xHjá�ôsNz
jlsN¢wvUmwonqªr
knx�~nzbsN®n¢wx{�Ó^ ���6`=��c

Æ ¬ knxªj`xLr�sZ�àhZqNxLoUrdj��
Ç ¬ knx�oU�n��®BxLz�sZ��hHqDxLoUrdj��nm=�£x��!ÊÔÆ�Ê²�
� ± ��syhH¢wmwr
mwsNo��
Ñ�Ò V�hZ¢w��x)sH����syhZ¢pmwr
mwsDo����
�¦� ± ��syhH¢wmwr
mwsNoPj`rbz
�B��rb��zbxy�Um=�£x���hª~BhZz
rbmwr
mwsNo7sH��hZqNxLoUrdj���Æ��QmwoUrbs�¡Um�j2�bsNmwoUr���syhH¢wmprbmwsNoBj��

Õ b"�/�Bc V�hZ¢w��x)sH����syhZ¢pmwr
mwsDo�j`rbzb� ��rb�nz
x��/���nj`xLx¦P i �B¤Q��¦�,Ö �ysU��mØhZ¢�¨gxL¢Ó��hZzbx,�«hZ�Umw��m�KLmponq���s�hZ¢pmwrbmpsDo�jlr
zb�B��rb�nz
xy�
× ¬ knxªj`xLr�sZ�àhZ¢p¢�~Bsyjbj`mw®n¢px���syhH¢wmwr
mwsNoPj`rbz
�B��rb��zbxHj��
Ø ��syhH¢wmwr
mwsNoFjlr
zb�B��rb�nz
xHj�jlxLx{oPj`sá��hHz�mwo���s�hZ¢wmprbmpsDo�jlr
zb�B��r
�nzbx�qNxLonxLz�hZrbmpsDo�jlx�hZzd�dk��
Ù N��n��®BxLzgsH����s�hZ¢pmwrbmpsDo�jlr
zb�B��rb�nz
xHj�jlxLx{oPj`sá��hHzL�nm��£xy�OÊ Ø ÊÅ�

ÙhÚsÛ�Ü �Pmwonmp����� Ù rbkBhHr�qN�BhZz�hZoUrbxLxHj�hªzdhHrbmpsª® sN�noB¡7�ôz
sD� sN~nrbmp���n�u�
�/� ÖÝ ��syhH¢wmwr
mwsNoFjlr
zb�B��rb�nz
x)¨�mprbk«knmpqDknxHj`r�¨gxL¢Ó��hZz
x�hZ��sNonqªrbk�x)sNonxHj�jlxLx{o��
Þ f+sNzdj`r-�LhNjlx�zdhHrbmps�®BsD��oB¡7sNoPvNhZ¢p�nx�sZ��r
knx���syhH¢wmwr
mwsNo«jlr
zb�B��r
�nzbx��BjlxLx¦P i ��µy�

¬ hH®n¢wx���a1ß� !�z� ��Y ��� Y �Jà) �£����á� � � X §¨��� Y���X �'�6� X��	â
N�sDr�hZ¢p¢-j`xLrbr
mwonq�j�hHzbxé�GUãÏ,j��?¯=o �GU�Ï,j��gx�hD�dk ��s�hZ¢wmprbmpsDoä��k hDj�j`sD��x«vNhZ¢p�nx�Ñ)Òn�gm=�¥xy�

xHhN�÷k[��syhZ¢pmwr
mwsDo½¤²j)vNhH¢w�nx�mØj)mpoB¡QxL~BxLoB¡UxLoQr�sZ��onsNon��xL��®BxLzdj�¤�hD��rbmwsNoBj��Èå�sH¨�xLvyxLzL��mpoiqDxLo�xLzdhH¢
rbk�xPvNhZ¢p�nxPsH�ªhé��s�hZ¢wmprbmpsDo4� h�| ¡QxL~BxLoB¡[sDo onsNon��xL��®BxLzdj�¤%hN��rbmpsDoBj�¡Q�nxPr
si~Bsyj`mwrbmpvyx�hZoB¡
onxLq�hZr
mwvyx�xL�Urbx{zboBhH¢wmwr
mwxHj¦bþmwoUrbx{zdhD��rbmwsNoBj)sH�-r
knx«hHqDxLoUrdj�¤�jlsN¢w�nr
mwsNoBj*c��æN�xLq�hZr
mwvyx�xL�Qr
xLzbo hZ¢wmprbmpxHj
®BxLr`¨gxLx{o4hé��s�hZ¢wmprbmpsDo hHoB¡ o�sDon��x{��®BxLz�j)hHzbx�sZ�ôrbx{o �LhH�BjlxH¡[®Q| jlkBhHzbxH¡4z
xHjlsN�nzd��x�j�� � oB��x
onsNon��xL��®BxLzdj�hZz
x-�Bjlmponq�h)~BsNzbrbmpsDo«sZ��r
knx-z
xHjlsN�nzd��x��ío�sDr�xLonsN�nqDk�sZ��rbk hZr�zbx�jlsD��zd��x�m�j�h�vNhHmw¢ �
hZ®�¢wx�rbs�hZqNxLoQr�j�mwoªrbk�x-��s�hZ¢pmwrbmpsDoªr
s��{hZzbz
|ªsD�nr�r
knx�~�¢�hZo�onxH¡�jlsD¢p�nrbmpsDo�hZr�rbk�x���mwonmp�����Ü��s�jlr{�
N�xLq�hZr
mwvyx�xL�Qr
xLzbo hZ¢wmprbmpxHj��LhHo«hZ¢Øjlsª®Bx��LhH�BjlxH¡�®Q|���sDo�çBm���r
mwonq�qDs�hZ¢�j���¯=o«jbhHrbm�j=�ô|Qmponq�r
knxLmpzgsH¨�o
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qDs�hZ¢Øj���onsDo���xL��® x{zdj-�«hL|[hD��rb�BhH¢w¢w| ��sHvyx�rbknx«¨�sDzb¢Ø¡ �ô�nz
rbknx{zá�ôz
sD� r
knxF��s�hZ¢pmwrbmpsDo�¤Åj�qDs�hZ¢
jlr�hZr
x�b=j�cO^ � ��`�� ° s�jlmwr
mwvyx�xL�Urbx{zboBhH¢wmwr
mwxHj�hZz
x�sH�ôrbxLo��LhH�BjlxH¡�®Q|�~BhZz
rbm�hH¢w¢p|�sHvyxLzb¢ØhZ~n~�mwonq�qDs�hZ¢Øj���¯=o
jbhHrbmØj×�ô|Umwonq�r
knxLmpz�qNsyhZ¢Øj��2o�sDon��x{��®BxLz�jV�«hL|«hN��rb�BhH¢w¢p|7��sZvyx�r
knx�¨�sDzb¢Ø¡F��¢ws�jlxLz�rbs�rbknxñ��syhH¢wm �
rbmpsDo�¤ÅjgqDs�hZ¢8jlrdhHrbx�b�j*c��BU z
sD� r
knxLz
x-rbknx���s�hZ¢pmwrbmpsDo��LhHo7z
xHhD�dk�mprdjgqDs�hZ¢Øj�hHr�¢wxHj
jgxL�Q~BxLo jlx-r
kBhZo
mwr���sD�n¢Ø¡ k h�vyx,¨�mwrbk�sD�nr�r
knx�hD��r
mwsDo jësH��onsNon��xL��®BxLzdj���Ï�x{onxLzdhH¢�jlxLr
rbmponqyjg¨�mprbk«~Bsyjbj`mw®n¢px�xL�í�
rbx{zboBhH¢wmwr
mwxHj��{hZoP®Bx���sU¡QxL¢pxH¡«hDj¦�'� �  ���� Í � �   � ��  X �Áb[N�U�Ï-j�cd�-�GU�Ï-j�hZz
xªh�jlr
zbm���r-j`�n®Bjlx{rsZ�½N�U�Ï,j��,å�sH¨gxLvyxLz{�L�«hZoU|�bþ®n��r���¢wx�hZzb¢p|-onsNrghH¢w¢�c2z
xHhZ¢Ó�=¨�sDzb¢Ø¡�����¢wrbmØhZqNxLoQr�~�zbsD®�¢wxL�«j2k hZ~n~BxLo
rbs«®Bx��GU�Ï-j���jlxLxªxy�¥qn�,^ ���6`=� ¬ knmØjämØj�®BxH�LhH�Bjlx�mwoF�«hHoQ|�zbxHhH¢ ��¨gsDz
¢�¡Fj`xLrbr
mwonq�j���h«��syhH¢wmwr
mwsNo�¤²j
~Bsyj
jlmw®�¢wx�hD��r
mwsNoBj�hHoB¡7~ h�|ys�\éhHzbx���oBhè\&xH��r
xH¡�®Q|�rbknx�hD��rbmwsNoBjgsZ�àonsDon��xL��®BxLz�j��

f+x�hNjbjl����x�rbkBhHr�xHhD�dk���syhH¢wmwr
mwsNo�¤²jgvNhZ¢p�nx�m�jgonsNononxLq�hZr
mwvyx�a
Ñ�Ò�é?� bb��c

å�sH¨gx{vyxLzL�Hm �*jlsN��x���s�hZ¢wmprbmpsDoBj�¤DvNhZ¢w��xHj�hZzbx�onxLq�hZr
mwvyxy�D®��nr�xHhD�dk���syhZ¢pmwr
mwsDo½¤²j%vNhZ¢p�nx�m�j�®BsD��oB¡QxH¡
�ôzbsN�Ü®BxL¢wsH¨êbôm=�¥xy�2onsNr%mpo f onmprbxL¢p|�onx{qyhZr
mwvyx�c��LsDonxø�LhZo�onsNzb�«hH¢wmLKLx�rbk�xg��syhZ¢pmwr
mwsDo�vNhZ¢p�nxHj2®U|�jl��®Q�
rbz�hD��r
mwonq¾b=hHr�¢pxHhDj`r6c���mpo'Ò�ë�ì¢Ñ�Òá�ôz
sD� hH¢w¢8��syhH¢wmwr
mwsNo7vNhH¢w�nxHjOÑ�ÒU� ¬ knmØjëz
xHjb�LhH¢wxHjgr
knx���syhH¢wmprbmwsNo
vNhZ¢p�nxHj�jls�rbk hZr4P i �BhHrbmwsNoi�-knsN¢�¡njg�ôsDz,hZ¢p¢���s�hZ¢pmwrbmpsDoBj�� ¬ knm�j�zbx�jb�LhH¢wxH¡�q�hZ��x�mØj�jlrbz�hZr
xLqDmØ�LhZ¢p¢w|x i �nmwvNhH¢wxLoUr�rbs�r
knx�sDz
mwqDmpoBhZ¢&qyhH��x�^¥¤D��`=� ± ��r
�BhZ¢p¢w|y��hZ¢w¢&sZ�8rbknxä��¢�hHmw�«j%sH��r
knx-~BhH~BxLz�hZz
x-vNhZ¢wmØ¡hDjg¢psDonq�hNjQP i �BhHrbmpsDoé�-knsD¢Ø¡njV�ôsDz�r
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jlx�hZzd�dkPmpoFh Z ������� Y �����D� Y[�6��Z6Y[�e��X���� �6� � ��U%mwqN�nzbx��D� ± jë¨�xª¡QmØjb��� jbjlx�¡2� f oB¡Qmwo�q�r
knx�sN~nrbmp�«hZ¢��s�hZ¢wmprbmpsDo�jlr
zb�B��r
�nzbx�mpo7r
knm�jgqNzdhH~nkPmØjgmwoQ�ôxHhNjlmp®n¢wx�¡U�nx�rbs���sD��~��nrdhHrbmwsNoBhZ¢*��sD��~n¢wxL�Umwr`|y�

µ



{1,2,3,4}

{1}{2}{3}{4}

{1},{2,3,4} {1,2},{3,4} {2},{1,3,4} {1,3},{2,4} {3},{1,2,4} {1,4},{2,3} {4},{1,2,3}

{1},{2},{3,4} {3},{4},{1,2} {1},{3},{2,4} {2},{4},{1,3} {1},{4},{2,3} {2},{3},{1,4}

(4)

Level

(3)

(2)

(1)

U%mpqD�nz
x���aÁ�B������� Y �����Ã� Y�����Z6Y����*XG��� �6� �1Í � � ��_*`"� �eX � Y=� ��  X	â C ��X �'��§ X � �*X � �*X � X � Y�Z ������� Y ������ Y[�6��Z6Y[�e��X � â C ��X � ��Z � ��X � �*X � X � Y   X����eX�� �Á� Í4Yba � Z ������� Y ����� aÎ��X � Í ���2��� aIX §�§�� a � a � � §Rcã���'§�"����� Y � � Í � Z ������� Y ��������� Y � Yba � Z ������� Y ������� aÎ��X � Í ���2��� aBX § � � a � � § â
N�sH¨��nknsH¨Üj`knsD��¢�¡Pj`�B�dk«háqNzdhH~nkP®Bx�jlxHhHzd�dknxH¡�mÓ��r
knxLz
x�hZz
x)r
sys�� hZoU|�onsU¡UxHjër
s�jlxHhHzd�dk

mwrñ��sD��~n¢wxLr
xL¢w|�³ ± ¢Øjlsn��k�sZ¨ ¨gsN�n¢�¡isNonxÁ�b�Bj`rbm �ô| hP~BhHzbrbmØ���n¢ØhZz�jlx�hZzd�dkisHvyxLzñhZonsNrbknxLzªqNmwvyxLo
rbk hZr�onxLmwr
knxLz�m�jgqD� hZzdhHoQr
xLxH¡«rbsª¢wx�hD¡�rbs�rbknx�sN~nrbmp�«hZ¢*jlsD¢p�nrbmpsDow³

f+x,¨gsD��¢�¡�¢pmw�yx�rbsñjlxHhHzd�dk�rbk�zbsD��qDk�hªjl�n® jlxLr Ø P × sH�8��syhH¢wmprbmwsNo«jlr
zb�B��rb�nz
xHj��U~nm��d��r
knx
®BxHjlr,��s�hZ¢wmprbmpsDo«j`rbzb� ��rb�nz
x�¨gx�kBhLvyx�jlxLxLo½a

�¦� ÖÝ É hZzbqH�«hH�ñ�ò�ó;d Õ b"�/�Bc b � c
hZo ¡P® xªqN�BhZz�hZoUrbxLx�¡PrbkBhHr-rbknmØj-��s�hZ¢wmprbmpsDoFj`rbz
�B��rb��zbx�mØj�¨�mwr
knmwouh�®BsD�no ¡u�ôz
sD�!sN~nrbmp�«hZ¢��nm=�¥xy�
rbk hZr�rbknxLz
x-m�j�h f onmprbx�b=hHoB¡«hDj�jl�«hH¢w¢*hDj�~ s�jbj`mw®n¢px�c Þ �

Þ Éû��mwo  fe ¦�¨�knx{zbx e é Õ b"�/�,Ö*c
Õ b+�/�,ÖÝ c

b+µ)c

féx�¡Ux f onx ÙhÚsÛ�Ü r
sª® x�r
knx�jl�«hH¢w¢wx�jlr�j`m2KLx,sZ� Ø r
kBhZr�hH¢w¢wsH¨�j��Bjgrbsªx�jlrdhH®n¢wmØjlk�jl� �÷k�hª® sN�noB¡
Þ �

¯=oQr
�nmwr
mwsDoû��mwqNkQrñjl�nqNqDxHj`r«rbkBhHr«h�®BsN�noB¡?�LhZono�sDr�®BxFxHj`rdhZ®�¢wm�j`knxH¡[¨�mwrbk�sD�nr�jlxHhHzd�dknmwo�q
rbk�zbsD��qDk«hH¢w¢B��s�hZ¢pmwrbmpsDo�j`rbzb� ��rb�nz
xHj�� ± �ôrbx{z�hZ¢p¢=�Dmpr�jlxLx{�«jõr
kBhZr�xLvyx{o�¢wx�h�vUmwo�q-sD�nr�sNonx���syhH¢wmprbmwsNo
jlr
zb�B��rb�nz
x��«hL|�xL����¢w� ¡Qx�rbknx,��s�hZ¢wmprbmpsDo�jlr
zb�B��rb�nz
x�r
kBhZr�m�j�hZz
®nmwr
zdhZz
mw¢p|����B�÷k�®BxLrbr
xLz�rbkBhHo�r
knx

�



sDr
knxLz�j���féx�jlknsH¨ rbk hZrL� i �nmwr
x�jl�nz
~nzbmØjlmponqD¢p|y��P i � hZrbmpsDoBj���hZo ¡�¤-~nzbsHvUm�¡Qx�xLo�sD�nqNk�j`rbzb� ��rb�nz
xrbk hZr�rbknmØj��LhZono�sDr�kBhZ~n~BxLo*�

g h H�<�H�Å ºÃ» ¼s¿�º¦@¯FGÂ >,A ¿T¼�>,º8iÐ»�H�¼�Â º iæA?E�<�C
¬ knmØj-jlxH��rbmwsNoé¡Qm�j
���Bj
jlxHj�k�sZ¨Kh�®BsN�noB¡ Þ �LhZoé®BxªxHjlr�hZ®n¢pm�jlk�xH¡7¨�knmp¢wxñjlxHhHzd�dknmwonq hDj�¢pmwrbr
¢wx�sZ�
rbk�x)qNzdhH~nkFhNjë~Bsyj
jlmp®n¢wxy�
j ���"	4!��"� �DC �Ð£�� � �'§ Þ cT� Y � �;k Z6X � Y �´� X � ��Z*�ÈY���X ��� aIX � YÁYla �Ð� X � X �á� � Í¨Y���X�Z ������� Y ������ Y[�6��Z6Y[�e��X/� � �6� �7mAn � �����*X>oHp�âBq � Y9� Y�� �]�?� X � �-Z*� c Y���X £�� � �z§ Þ É ÇKc¢���'§ Y9��X � �  �£ X�� � Í�'��§ X ��� X � �-Z*��X §¨�]� Ù É?¤ �srn^ â
? !�	�	$�*ÿ ¬ s«xHjlr�hZ®n¢pm�j`kih�®BsD�no ¡2��Ñ)Ò7sZ�øxHhD�dké��s�hZ¢wmprbmpsDoæ� kBhNj-rbsP®BxªsN®BjlxLz
vyxH¡ bþmwoéj`sD��x
��s�hZ¢wmprbmpsDo jlrbz
�B��r
�nzbx�c�� ¬ k�x�Ç��×hZqNxLoUrª��s�hZ¢wmprbmpsDo[�LhHoi®Bx�sD® jlxLz
vyxH¡�®U|évQmØjlmwr
mwonq«r
knx�®BsNrbrbsN�
onsU¡Qx�� ¬ knx jlxH��sNoB¡+¢psZ¨�xHjlr�¢pxLvyxL¢�kBhDj���syhH¢wmwr
mwsNo[jlr
zb�B��r
�nzbx�jä¨�k�xLzbx�x{�nhN��rb¢p|PsDo�x«jl�n® jlxLr�sZ�
hZqNxLoUrdj�kBhNj-jl~�¢wmwr,hL¨�hL|��ôzbsN�òr
knx�qNzdhHoB¡F��syhH¢wmprbmwsNo�� ¬ knxLz
x��ôsDz
xy� ¨�xªj`xLxªhH¢w¢8jl�n®Bj`xLrdj�hZr,rbknmØj
¢wx{vyxL¢Qbþx{�n��x{~nr�rbknx�qDz�hZoB¡[��s�hZ¢wmprbmpsDowc��P¯=r)�ôsN¢w¢psZ¨�j-r
kBhZr�h�jlxHhHzd�dkisZ��r
knx�¢wsH¨�xHjlr�r`¨gs�¢wxLvyxL¢Øj
jlx{xHj�hZ¢p¢���syhH¢wmwr
mwsNoBj��

¯=o7qNxLonxLz�hZ¢��w�/� Ö �LhZo«mpoB��¢w� ¡Qx�hZr���s�jlrOÇ���syhH¢wmwr
mwsNoBj�� ¬ knx{zbx��ôsNzbxy�
Õ b"�/� Ö cut}ÇV�«hH�Ò Ñ�Òvt Ç��«hZ�ð'Ò�ï Ý Õ b"�/�Bc�É Ç Õ b+�¦�

ÖÝ c;T
N�sH¨?¨gx��LhZo�j`xLr Þ É®Ç¨é\w=x ð'Ò�y{zw=x ð'Ò yd z �¬ knx�oU�n��®BxLz�sZ����s�hZ¢pmwrbmpsDo�jlr
zb�B��rb�nz
xHjgsDo�rbknx�¢wsH¨�xHjlr�¢pxLvyxL¢Bm�j-�N� ¬ knx�oQ����®BxLz�sZ�V��syhH¢wm �
rbmpsDoBjgsNoPr
knx�jlxH��sNoB¡7¢psH¨gxHj`rg¢wx{vyxL¢Bm�j�¤��u�[¤Db�hZ¢w¢�j`�n®Bj`xLrdjgsH�GÆ��Qx{�n��x{~nrgr
knx�xL��~nr`|�jlx{r�hZoB¡
rbk�x�qNzdhZo ¡ ��syhZ¢pmwr
mwsDodcd� ¬ knxLz
x�hHzbx�r`¨�sP��syhZ¢pmwr
mwsDo j)~BxLz���syhH¢wmprbmwsNo[jlr
zb�B��rb�nz
x�sNoirbknmØj)¢pxLvyxL¢=�
jls rbknxLz
x�hZzbx a{|;ríaa ��syhH¢wmwr
mwsNo jlr
zb�B��rb�nz
xHj�hHr�r
knxFj`xH��sNoB¡ r
s+¢psZ¨�xHjlrª¢pxLvyxL¢��4�ysn��rbk�xLzbx�hZz
x
�N9 a{|6rUaa É?¤f�srn^ø��syhH¢wmprbmwsNo�jlrbz
�B��r
�nzbxHj�bôonsU¡QxHj�cgsNoPr
knx�¢wsH¨gxHj`r�r`¨gsª¢wx{vyxL¢�j��~}

j ���"	4!��"� þ n � �ÃY���X ��� � � � � Y��   Y�� � Y � X � ��Z*��X � Y���X ��� aBX � YÁYla �´� X � X �á� � Í�Y���XÁ��� �6� � c Y9��X£�� � �'§ Þ É ÇÈ�]� Y � ����Y"â
? !�	�	$�*ÿ f+xé��sDoBj`rbzb� ��r«hi¨gsNzdjlr��LhNjlxFvUm�h+¨�k�m��dk4rbk�xF® sN�noB¡ mØj�jlk�sZ¨�o?rbs ® xérbmpqDkUrL�
��knsys�jlx�Ñ)Ò/É����ôsDzøhZ¢w¢*��syhH¢wmprbmwsNoBj��ésH�8jlm2K{x��N�BhZoB¡¨Ñ)ÒÃÉ?�-�ôsDz�r
knx-sDr
knxLzø��syhH¢wmwr
mwsNoBj��BN�sH¨��
�/�,Ö�É  y  �H¦"3   ¤í¦"3UTVTVTW3   Çn¦y¦U��hZoB¡ Õ b+�/�,Ö�c/É Ç � ¬ k�xLo¶�/�,ÖÝ É  y  �Z¦"3   ¤�3@TWTVTV3õÇ ¦y¦U�¾b ¬ knmØj
m�j�onsDr-��onm i �nx�®BxH�{hZ�Bj`x�hZ¢w¢8��s�hZ¢wmprbmpsDoéjlr
zb�B��rb�nz
xHj�¨�knxLz
x�sNonx�hZqNxLoQr,kBhDj�jl~�¢wmwr�s�\ �ôzbsD� r
knx
qDz�hZoB¡���syhH¢wmprbmwsNo«kBhLvyx-rbknx�j
hZ��x�vNhZ¢p�nxy�]c��gx��LhZ�Bj`x Õ b"�/�,ÖÝ cBÉ��D� w=x ð'Ò y zw�x ð'Ò yd z É � ^ É}Ç ��}

�



j ���"	4!��"� ��� ��� Y9��X�� � X � ��Z*� ��� � � � � Y9�   m�Y9� ��� Y9��X ��� X�Y�� � Y � X � ��Z*��X � Y���X £�� Y�Y ��  Yba �� X � X �á� p¾Z ��� X � Y ��£6���]� � ���'à�£�� � �z§ Þ aÎ� �2� X � X � ��Z*� ��� � ���e��à Ù É ¤ �sr�^ �'��§ X � � �=Í�X�aIX��	â
? !�	�	$�*ÿ ¯×oFsNzd¡Qx{z)r
s�xHj`rdhZ®�¢wm�j`kéh�® sN�noB¡ Þ �sÑ�Ò�sZ�øxHhD�dké��s�hZ¢wmprbmpsDoÐ� ���Bj`r�®Bx�sN®BjlxLz
vyxH¡2�
¬ knx�onsU¡QxPsNo rbknx«®BsDr
rbsN� ¢wx{vyxL¢�sZ��rbknx«qNzdhZ~�k ���Bj`r�®BxPsN®Bjlx{zbvyxH¡ûjlmwo ��x«mwrªm�jªrbk�x7sNon¢w|
onsU¡Qx�¨�knxLz
x�r
knxªqDz�hZoB¡ ��syhH¢wmwr
mwsNoihH~n~BxHhZz�j�� ± jbjl����x�r
kBhZr�rbk�x�hH¢wqDsNzbmprbkn� sD��mprdj���o�sU¡QxHj
sDo?rbk�xéjlxH��sNoB¡4¢wx{vyxL¢=�²P�hD�dk sZ�ñrbknxFsN��mwr
rbxH¡[onsU¡QxHj�kBhNj´�/�ËÉ  �� 3���¦U� �ympoB��xu��syhH¢wm �
rbmpsDoBj � hZoB¡��(hZz
x�onxLvyxLz�hHqyhZmpo[mwoérbknx«j
hZ��x���s�hZ¢wmprbmpsDo jlrbz
�B��r
�nzbxy��r`¨gsPx{�Qr
zdh7o�sU¡QxHj)mpo
rbk�x�qDz�hZ~nkûkBhLvyx�r
sF® x«vUm�j`mwrbx�¡�r
sFsD®Bj`xLzbvyx�Ñ�� hHoB¡ ÑR��� ± j
jl�n��x�����syhH¢wmwr
mwsNo[jlr
zb�B��r
�nzbx�j
 �� ^ 3.� ^ ¦"3  �� a 3�� a ¦"3UT@T@T@3  ���� 3�� � ¦�hZzbxªsN��mwr
rbxH¡&�ä��mwoB��x��ôsDz�5�3l��365��É7�B��hHr-¢wxHhNjlr-sNonxªsZ��r
knx
�ôsD¢p¢wsH¨�mwo�q�m�j-rbz
�nxy� � Û=� �(� �É��*3 � Û=� � � �É��n�2sNzv� Û(� � � �É��n��hZr�¢pxHhDj`r8��9?����syhH¢wmprbmwsNo
jlr
zb�B��rb�nz
xHj-���Bj`r�®Bx�vUm�j`mwr
xH¡7r
sPzbx{~n¢�hN��xªrbknx<�«��s�hZ¢pmwrbmpsDoéj`rbzb� ��rb�nz
xHj-sD��mprbr
xH¡2� ¬ knx{zbx��ôsNzbxy�
�ôsDz�rbk�x�hH¢wqNsDzbmprbkn�(rbsªxHj`rdhZ®�¢wm�j`k Þ �nmwr����BjlrøjlxHhHzd�dk Ù�� ¤ �sr�^ onsU¡UxHj���}

�ysn� Ù�Ú=Û�Ü É?¤f�srn^��UhHoB¡ár
knm�j�mØj%�nonm i �nx{¢w|�x�jlrdhH®n¢wmØjlknx�¡�vQmØh-h�jlxHhHzd�dk�hH¢wqDsNzbmprbkn��r
kBhZr�vUm�jlmprdj
rbk�x)¢psH¨gxHj`r�rl¨�sª¢wxLvyx{¢�j�sZ��r
knx�qDz�hZ~nk bþsDz�¡QxLz�sH��rbknx�jlx�vQmØjlmprdjg¡UsyxHjëo�sDr��«hZr
rbxLz�cd�

��k-j �´|G{'x�p'x�yGo°x��Bp'o�r�±!r�o�pztãpzx"|��
¯=oQr
xLzb~�zbxLr
xH¡ë~Bs�jlmwr
mwvyxL¢p|y��sN�nz�zbxHj`�n¢wr�j�b ¬ knxLsNzbxL�K��c*jlk�sZ¨érbk hZr+M jlsN��xL¨�kBhHr��nonmwoUrb��mwrbmpvyxL¢w|�M?h
¨gsNzdj`rª�LhNjlx�® sN�noB¡��ôz
sD�ýsN~nrbmp���n� �LhHoi®Bx�qN�BhZz�hZoUrbxLx�¡+¨�mwr
knsD�nr�j`xLxLmwo�qPhH¢w¢1�¦�8j����PsNzbx��
sHvyxLzL�8hDj�rbknx�oU�n��®BxLz�sZ�,hZqNxLoUrdj�qDz
sH¨�j���rbk�x��ôzdhN��rbmpsDoisH�,��syhH¢wmwr
mwsNo[jlr
zb�B��r
�nzbx�j)onxLx�¡QxH¡+r
s
®Bx�jlxHhHzd�dknxH¡ihH~n~nzbs�hD�dknxHj/KLx{zbsn��m��£xy� Ü@�*���X �<X�  �FhNj?Ç   ¡ � ¬ knmØj)m�j�®BxH�{hZ�Bj`x7r
knx«hH¢wqDsH�
zbmprbkn�(onxLxH¡nj�rbs jlxLx�sDo�¢w|�¤ �6rn^ ��syhH¢wmwr
mwsNoPj`rbz
�B��rb��zbxHj�¨�knmw¢px�r
knx�rbsDr�hZ¢�oU�n��®BxLzgsH����syhH¢wmprbmwsNo
jlr
zb�B��rb�nz
xHjëmØj¢F�b�Ç"�HG`a*c����yxLx U%mwqN�nzbxñ¤Q�OUnsDz�xL�nhH��~n¢pxy�QmpoPh��L���×hZqNxLoUr-qyhH��x�sDon¢p|P�U�£�N�
£ sZ�
rbk�x�j`xHhZz��÷kujl~BhN��x�onxLxH¡�jër
sª® xñjlxHhHzd�dknxH¡�rbs�xHj`rdhZ®�¢wm�j`k�há®BsD��oB¡2�2mpoPh«�L�L�`hHqDxLoUr-q�hZ��x-sNon¢w|
�Q�Å�D�U�L¤¤£��nhHoB¡7mpoPh�¤D�L�`hHqDxLoUr�qyhZ��x-sDon¢p|«�Q�Å�D�N�D�D�U�L�
£��

Un�nzbr
knxLzb��sDzbx��Drbknx�®BsD��oB¡«�LhZo�®Bx�xHj`rdhZ®�¢wm�j`knxH¡�mpo�¢wmponxHhHzVr
mw��x�mpo�rbk�x�j`m2KLx�sZ�8rbk�x-mwon~��nrL�
¬ knmØjõmØj2® x��LhZ�Bj`x�rbknx�mwon~n��r�kBhDj�¤����ª����s�hZ¢wmprbmpsDo�vNhZ¢w��xHjõ¨�k�mw¢wx8sDon¢p|�¤��6rn^���s�hZ¢wmprbmpsDo�jlr
zb�B��r
�nzbx�j
kBhLvyx-r
s�®Bx�jlxLx{o7r
s�x�jlrdhH®n¢wmØjlk�hª® sN�noB¡2�

��k�« ¥e�Bp'o�r�±!r©oÎpzt�p'x"|�� tI{ t1� x��°±¦|1{'{zx§¦4x+�"x�p�øÓr�os{h­O��p
¯=oQr
xLzb~�zbxLr
xH¡áo�xLqyhHrbmwvyx{¢w|y�DsN�nz�zbx�jl�n¢prdj!b ¬ knxLsNzbxL� � c�jlknsH¨?rbkBhHrgxL�U~BsDonxLoUrbmØhZ¢p¢w|ª�«hHoQ|�b�¤ �sr�^ c
��s�hZ¢wmprbmpsDo�jlrbz
�B��r
�nzbxHj�kBhLvyx�rbs�®Bx�jlx�hZzd�dknxH¡ª®Bx��ôsDz
x-h�®BsD�noB¡��LhZo�®Bx�xHjlr�hZ®n¢pm�j`knxH¡2� ¬ knm�j��«hL|
®Bx�~nz
sDknmp®nmwr
mwvyxL¢p|���sD��~n¢wxL��m �8rbk�x�oU�n��®BxLz�sZ��hHqDxLoUrdj�m�jg¢�hHzbqNx6M?hH¢w®BxLmwr�j`mwqNonm f �{hZoUrb¢w|�® x{rbrbx{z
rbk hZoFhHrbr
xL��~nr
mwonq�rbsªxLoU�n��xLz�hZr
x�hZ¢p¢���s�hZ¢wmprbmpsDo�jlr
zb�B��r
�nzbx�j��

V-mwx{¨gxH¡«hDj,háqNxLonxLz�hZ¢�mp��~Bsyjbj`mw®nmp¢wmprl|ªz
xHjl��¢wrL� ¬ knxLsNzbxL� � jlr�hZrbx�j�rbkBhHr-ons«hH¢wqNsDzbmprbkn� �ôsNz
��s�hZ¢wmprbmpsDo�jlr
zb�B��rb�nz
x�qNxLonxLz�hZrbmpsDo��LhHo�x�jlrdhH®n¢wmØjlk�h-® sN�noB¡ªmwo�qDxLo�xLzdhH¢B�÷k hZzdhN��rbx{zbm�j`rbmØ�à�ô�noB��rbmwsNo
qyhH��xHj-¨�mwr
knsD��r�rbz
|Qmponq�hZr�¢wxHhNjlrª¤f�srn^ä��syhH¢wmprbmwsNo[jlr
zb�B��rb�nz
xHj�� ¬ knmØj�jlknxH¡�j)¢wmpqDkUr�sDoixHhHzb¢pmwxLz

�L�



0̈ 10 20 30 40 50
Number of agents©

10
0

10
10

10
20

10
30

10
40

10
50

Number of coalition structures
Number of coalitions
n

min

U%mpqD�nz
x�¤ea � �  �£ X�� � Í_Z ������� Y ����� � Y[���eZ6Y[���*X �6c Z ������� Y ����� �6c4���'§ Z ������� Y ����� � Y[�6��Z6Y[�e��X �_� X�X § X §
Y �D£ X � X � �-Z*��X § â<q�XÁ� � X �?��� � � � � Y��  �� Z � Z ��� X ��� Y���X �	��� �'X �Rª)�]�6«¯� Y���X���a �]� XOÙhÚsÛ�Ü ���'§ Y9��X� �  �£ X�� � Í¢Z ������� Y ������� a � � ��§¨£ X �J�T�J ����2� Z �� !�z� ��X § Y � Y9��X � �  �£ X*� � Í4Z ������� Y �����?� Y[�6��Z6Y[�e��X �
Y�� � Y1Y���X � �ÁZ	�e� � X � a � � ��§¾£ X ���'§��]� Y ��� ��� �]� � ��£6� X1ÍJ� ��  Y���X¦Z � Y"X�� � � à��Rª)�]� â
hZ¢pqDsNzbmwr
kn�«j��à��~ x���m f �{hZ¢w¢p|y�NhZ¢w¢�~nzbmpsDz���s�hZ¢pmwrbmpsDo�j`rbzb� ��rb�nz
x�qDxLo�xLzdhHrbmwsNo�hZ¢pqDsDz
mwr
kn�«jõ�ôsNz�qDxLo�xLzdhH¢
�dkBhZz�hD��r
xLzbmØjlrbmØ�á�ô�noB��rbmwsNo[qyhZ��xHj¨^ �D�B��¤N¤�`]M ¨�knm��dki¨gx«�UonsH¨ sH��M4��hHmw¢�rbséxHj`rdhZ®�¢wm�j`kûjl�B�dkûh
®BsD�no ¡2��¯=oFsDrbk�xLz�¨�sDz�¡nj��2r
knx���s�hZ¢wmprbmpsDoFj`rbz
�B��rb��zbx�r
kBhZr,rbknxL| f o ¡P�«hL|�®Bx�hZzb®�mwrbz�hZz
mw¢w|���hHz
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¯þ��rbknx�¢wsH¨gxHj`r�rl¨�sP¢pxLvyxL¢�j-kBhLvyx�®BxLxLo[j`xHhZz��÷knx�¡2��hZoB¡ hD¡n¡QmprbmpsDoBhH¢�rbmw��xªzbxL�«hHmwoBj���mwr�¨�sD�n¢Ø¡
®Bx�¡QxHj`mwzdhH®n¢wx�rbs�¢psH¨gxLz�rbknxª®BsN�noB¡F¨�mwrbkP�ô��zbrbk�xLz-j`xHhZz��÷k*�-f+xªkBhLvyxñ¡QxLvUm�jlx�¡7rbk�x)�ôsD¢p¢wsH¨�mwo�q
hZ¢pqDsNzbmwr
kn� rbkBhHr�¨�mp¢w¢�xHj`rdhH®n¢wmØjlkûh�®BsN�noB¡4mwoûrbknx«��mponmw� hZ¢�hH��sD�noUrªsZ�)jlxHhHzd�dk���hZo ¡ rbk�xLo
zdhH~nm�¡U¢w|-z
xH¡Q�B��x�r
knx�® sN�noB¡-�ô�nzbr
knxLz�m ��rbknxLz
x�m�j�rbmp��x��ôsDz���sDz
x�jlxHhHzd�dk�� ¬ knm�j2�ô�nz
rbknxLz�j`xHhZz��÷k�mØj
hZo ���'à Y ��  X ��� � � � � Y��  Q¯A_�c of° c²±�³l´�a%mwrà�LhZo�®Bx�mpoQr
xLzbz
�n~nrbx�¡ªhZr�hZoU|ªrbmp��xy�NhZoB¡ªmwr�x�jlrdhH®n¢wmØjlknx�jh7��sDonsNrbsDo�m��LhH¢w¢w|�mw��~�zbsHvQmponq�®BsD��oB¡2� Þ ��b�¯���r
knx�¡QsD�«hHmwoékBhZ~�~ x{oBj�rbs�® x�jl��~ x{zdhD¡�¡Qmwr
mwvyxy�
rbk�xªhZ¢pqDsNzbmwr
kn� f oB¡nj�r
knx�sN~nrbmp�«hZ¢���s�hZ¢pmwrbmpsDoujlrbz
�B��r
�nzbx_bþqDz�hZoB¡F��syhZ¢pmwr
mwsDodcgmp����xH¡QmØhZr
xL¢Ó|�hDj
rbk�x f zdjlr�onsU¡Qx�r
kBhZr�mwr�j`xHhZz��÷knx�j��]c

µ )A¶�	4!��A
���� �¸·#¹ µ�ºN»�j8» ¹<�>¼.� j8½#¾ · j8¾>½�¿ ¼�� ¿�µ�½ ·:À¤¼U�
o�â � X � ��Z*��Y���X � 	*
@
�	(� Yla �¨� X � X �á�_� ÍÁY���X¦Z ������� Y �����D� Y����eZ�Y����*X¯��� �6� ��â
Á â �B��� Y ��� �'X<a � Y�� ��£ ��X ��§ Y9� `�Â � � Y � X � �-Z*�ÁÍJ� ��  Y���X 
�	(� � Í/Y���X4��� �6� � ���¦����� � ��� Y9��X*�*X �]�
Y ��  X � X2Í�Y cB� �O� � Y �2� Y9��XÁX � Y � ��XB��� �6� ��� ���4£ X�X �_� X � �-Z*��X § m�Y�� �]�¢� Z�ZJ�e� � aÎ��X � Y�� �]�4£ �*X ��§ Y�� `Â � � Y � X � ��Z��¾Z �� !��� X�Y"X �¦� X � X � Ã¨� Í¦Y9��XO� � �6� � cã� â�X	â § X � Y9� Ç�� � p�â

Ã âÅÄ4X�Y[�e� � Y���XÁZ ������� Y �����Ã� Y�����Z6Y����*XOY�� � Y=� ��� Y9��XQ� � ����X � YÆaIX � Í � ��X �� ���� ��Y�� ��� X � X�X �_�J� Í � �	â

¯=oPrbk�xªzbxHj`r�sH�gr
knm�j�jlx���rbmpsDo��B¨gxñhZoBhH¢w|�KLx�knsH¨�rbk�m�j�hZ¢wqNsDz
mwrbk��!zbx�¡Q�B��xHj�rbk�x�¨gsNzdj`r��LhDj`x
®BsD�no ¡2� Þ �UhDj���sDz
x�sH��rbknx�qDz�hZ~nk�mØjgj`xHhZz��÷knx�¡2� ¬ knxähZoBhH¢w|�jlm�j�mØjVrbz
m��d�Q|�®BxH�LhZ� jlx�rbknx-x{¢w�Bj`mwvyx
¨gsNzdj`r��LhDj`x?b"�/� Ö c���sZvyx�jVhHzbsN�noB¡7mpo«rbknx�qDz�hZ~nk«�ôsDz�¡Qm�\&xLzbxLoUr�j`xHhZz��÷k�xHj�� Ø ��f+x-mpoQr
zbsU¡Q� ��x
rbk�x)o�sDrdhHrbmpsDo

Ç ÉÉÈ Ç8�-Ê¤ Ë 9 ¤ b=��c
¨�knmØ�÷k«m�jg� jlxH¡�rbk�zbsD��qDknsN�nr-rbk�m�j�jlx���rbmpsDo��
º �"�-�-'��BÌ ��� �   XÁY9� � Y Ì � � � � � Y9�   o/� ��� Í � � YGZ �� !��� X�Y"X §?� X � ��Z*� ��� � � X � X ��Ê â C ��X �
o�â ß Í ÇÏÎÐÊwbõ ���§�¤ c Z ������� Y ����� � � Í �J�]¡ X Ç a �2�2� � ��� X £ X�X �´� X�X �?�z��� �*X § Y � �eX�Y���X��:a � Y9� ���2�
Z ������� Y ����� �¦� Í �J�]¡ X Ç �[¤����'§?�J ����2� X��èâ

Á â ß Í Ç��ÎÐÊwbõ ���§�¤ c Z ������� Y ����� � � Í �J�]¡ X Ç a �2�2� � ��� X £ X�X �´� X�X �?�z��� �*X § Y � �eX�Y���X��:a � Y9� ���2�
Z ������� Y ����� �¦� Í �J�]¡ X Ç � �����'§?�J ����2� X��èâ
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? !�	�	$�*ÿ
�D� ± rª¢wxLvyx{¢�Êär
knxP¢ØhZz
qDxHj`r���s�hZ¢pmwrbmpsDoûmwo hHoQ| ��syhH¢wmprbmwsNo j`rbzb� ��rb�nz
xPkBhNj�jlmLKLx¾Ç¤�ÐÊÆ9K�N�
¬ knx{zbx��ôsNzbxy�nsNonx�sH��rbknxñ��syhH¢wmprbmwsNoFj`rbzb� ��rb�nz
xHj�hZr,¢wxLvyxL¢�Ê�m�j�sZ�àrbknx��ôsDzb� � ^ 36� a 3@T@T@T�36��Ñ¨�knx{zbx�Êá� Û Ê ÉK�-�ôsDz�5 S Ê�hZoB¡ Êá��Ñ�Ê�ÉªÇ8�-Ê49 �N���ympoB��xÁÇvÎÐÊwbô��sU¡«¤ cd� Ç É �6r Ña 9[¤U�
¬ hZ�yx���s�hZ¢pmwrbmpsDoæ� Ñ hZoB¡Fzbx{��sHvyx Ç hZqNxLoUrdj��ôzbsN�!mwr{�á��hH¢w¢�r
knxªonxL¨K��s�hZ¢pmwrbmpsDoP�ôsNzb��xH¡
®U|�rbk�x Ç hZqNxLoQr�j!��ÒÑ ��f+x�¨�mp¢w¢&¡Qm�j`rbz
mw®n�nr
x�rbknx�zbx{�«hZmponmwonq �6r Ña �4��hZqNxLoUrdj�hZ��sDonqªr
knx
��s�hZ¢pmwrbmpsDoBj�sZ�àjlmLKLxª�D���g|�¡QsDmponqªrbknmØjV¨�x��{hZo«xLoU�n��xLz�hZrbx�hH¢w¢&~ s�jbj`mw®n¢px���syhZ¢pmwr
mwsDo jgrbkBhHr
�LhHo�hZ~n~BxHhHz�~BhZmpzb¨�m�j`x�¨�mwrbk ��syhH¢wmwr
mwsNo ��ÒÑ sNo«¢wxLvyxL¢KÊl�BUnsDz ��ÉÜ�f3d¤�3@TUT@T@3 �6r Ña �û�D�n~n¢ØhD��x
�6rn^a ���uhZqDx{oQr�jämpoé��syhH¢wmprbmwsNoæ� ^ hZoB¡é�LhZ¢p¢%r
knxªonxL¨µ��syhH¢wmprbmwsNoÐ� �^ ��­�xH¡Qm�j`rbz
mw®n�nr
x�r
knxz
xL�«hZmponmwo�q����[�-hHqDxLoUrdj�hH��sDonqñ��syhH¢wmprbmwsNoBj�� a 3UT@T@T�36� Ñ r�^ �BU sNzgxHhN�÷kÓ�á¨�x-kBhLvyx�¢wm�j`rbxH¡h���s�hZ¢wmprbmpsDo�jlrbz
�B��r
�nzbx���sNoQr�hZmponmwonq�®BsDr
kD��ÒÑ hZoB¡¨� �^ � ¬ knx�¢ØhZz
qDxHj`rVsH��r
knxHjlx�� �^ k hDjgj`m2KLx�6r Ña �nsNz Ç �i¤U�

¤Q�-�ympoB��x�ÇÔ�ÎÉÊ=bô��sU¡�¤ c�� Ç É �sr�^§r Ña 9û¤Q�_UnsD¢w¢psH¨ r
knx�jbhZ��xª~nzbsU��x�¡Q�nzbx�hDj-�ôsDz��LhNjlx��
xL����xL~�rVr
kBhZr�r
knm�j�rbmp��x�rbknx{zbx�hHzbx �srn^{r Ña zbx{�«hZmponmwonq�hHqDxLoUrdjgr
s�®Bx�zbxH¡QmØjlr
zbmw®��nrbxH¡ªsDo ��x
��ÒÑ kBhNj)®BxLxLoi�ôsNzb��xH¡&� ¬ knxLzbx��ôsDzbx��%¨�knxLo ¨gx�z
xH¡Qm�j`rbz
mw®n�nr
x�hH¢w¢�rbknxHj`x«hZqNxLoUrdj�hH��sDo�q
r
knx���syhH¢wmwr
mwsNoBj!� ^ 3@TUT@T6� Ñ rn^ �n¨gx-qNxLr,hZ¢w¢*��syhH¢wmprbmwsNoBjgrbk hZr�¨gxLz
x��ôsD�no ¡7mwo«~BhHzbr��N�BhZ¢wsNonq¨�mprbk���syhH¢wmprbmwsNoBjgsZ�Vjlm2K{x Ç � �N�Å}

UnzbsN� �BxL���«h«�D��mwr-�ôsD¢p¢wsH¨�j-rbkBhHr�hL�ôrbxLzñjlxHhHzd�dknmwo�q�¢wxLvyx{¢ ÊV¨�mprbk ± ¢wqNsDzbmprbkn� �N�%¨�x��LhZono�sDr
kBhLvyx�j`xLxLo«r`¨gs���syhH¢wmwr
mwsNoBjgsZ� Ç ��x{��®BxLz�jàr
sDqNxLrbknx{z�mwo«rbknx�j
hZ��x���syhZ¢pmwr
mwsDo�j`rbzb� ��rb�nz
xy�
j ���"	4!��"� Õ�Ì ��� �   XGY9� � Y Ì � � � � � Y9�   oQ� ���(Í � � Y½Z �� !��� X�Y"X §¢� X � �-Z*� ��� � � X � X ��Ê â C ��X £�� � �'§Þ b Ù c¦�]��Ö �×�Ø � Í ÇvÎ Ç � �Ob� ���§ Ç c¦���'§/ÇvÎBÊdb� ���§�¤ c â�Ù1Y���X���a �]� X/Y���X £�� � �'§��]��È �× Ë â
? !�	�	$�*ÿ ��hDjlx ��a ± jbjl����x¾ÇÚÎ Ç �³�/bô��sU¡ Ç cªhHoB¡êÇÚÎÛÊBbþ��sU¡7¤�cd�Ü�BxLrÝÜÜ® xéhHo
hDj
jlmpqDon��x{oQr�sZ�ë��syhH¢wmwr
mwsNoFvDhH¢w�nx�jä¨�k�m��dkPqDmpvyxªrbknxª¨�sDz�jlr��LhDj`xy��UnsDzähZoU|FsDrbk�xLz�hDj
jlmpqDon��x{oQr
sZ�ë��syhH¢wmprbmwsNoFvNhZ¢w��xHj���Þ��2rbknx�mwo�x i � hZ¢wmpr`| Þ b Ù c�É w.ß@x ð'Ò y zw.ßRx ð'Ò d z é w.à.x ð'Ò y zw à x ðzÒ d z k�sD¢�¡�j����ymwo ��x?�¦��Ö-mØjrbk�x�®BxHjlr���s�hZ¢pmwrbmpsDo[j`rbz
�B��rb��zbx«�noB¡Qx{z#Ü��V¨�x«�LhZo hDjbj`�n��x�r
kBhZr�Ñ)Ò É �7�ôsDz�hH¢w¢���syhZ¢pmwr
mwsDo j
�á�â �/�,Ö�¨�mwr
knsD��r�¡UxH��zbx�hDjlmponq�r
knxªzdhHrbmws w.ß@x ð'Ò y zw.ßRx ð'Ò d z � ± ¢Øjlsn��ons�rl¨�s«��s�hZ¢wmprbmpsDoBj/��36��Ò â �¦�,Ö�LhHoihH~n~BxHhZz�rbsDqNxLrbk�xLz�m �¯Ñ�Ò89 Ñ�Ò�ã � �«hH� Ò ã ã ïèð'Ò y Ñ Ò ã ã jlmpoB��xªsNrbknxLz
¨�m�j`x�¨�x���sD�n¢Ø¡+¡UxH��zbx�hDjlx
rbk�x�z�hZrbmps Þ b Ù c�� ¬ knxLzbx��ôsDzbx Õ$ä b+�¦� Ý cBÉ � hZ��Ò�ïèð'Ò y Ñ�Òn�g��hH¢w¢Brbk�m�jVvNhH¢w�nx4ÑeÖ���f+x,�LhHo«¡QxLz
mwvyx
hZo�x i �nmwvNhZ¢pxLoUrV¨�sDz�jlr,�LhDj`xy�(Ü�ÒØ�Q�ôzbsD�åÜihDjg�ôsD¢p¢wsH¨�j6a
�D�OU%mpoB¡�h���syhH¢wmwr
mwsNo«jlr
zb�B��r
�nzbxÁ�/� Ò ¨�mwr
k�È �× Ë ��syhH¢wmprbmwsNoBjVsH�8jlmLKLx Ç hHoB¡�sDonx���syhZ¢pmwr
mwsDo�sZ�j`m2KLx Ç � �D�
¤Q� } x f onx ÑÃÉ w ß x ð'Ò y zæ |ç.èêé ^ �
� � ± j
jlmpqDoévDhH¢w�nx Ñ7r
sPxHhN�÷ké��syhZ¢pmwr
mwsDoémwoæ�¦��Ò�hZoB¡+¢pxLr�hH¢w¢���syhH¢wmprbmwsNoBj-onsDr�mpon�¦��Ò�k h�vyx
vNhZ¢p�nx��Q�
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��¢wx�hZzb¢p| Õ$ä b+�¦��Ö6c_É Õ$ä ã�b+�¦��Ò�cd�}UnzbsN� �BxL��� h+�P¨�xP�UonsH¨ rbkBhHr�onsér`¨gs ��syhH¢wmwr
mwsNoBjámpo
�/� Ò k h�vyx,® x{xLo�jlxLxLo�rbsDqNxLrbk�xLzL� ¬ knx�®BxHj`r�vDhH¢w�nx�sH��hª��s�hZ¢pmwrbmpsDo«j`rbz
�B��rb��zbx�jlxLx{o«¡Q�nz
mwonqªr
knx
jlx�hZzd�dk«m�j Õ ä ã�b+�/� Ý cBÉ Ñn� ¬ knxLz
x��ôsDz
x-rbknx-�ôsN¢w¢wsH¨�mponqªmwonx i �BhH¢wmprbmwx�jVknsN¢�¡wa

Õ$ä ã#b"�/� Ò cBÉ²bRÈ ÇÇ Ë 9 ��c Ñ?É²b�È ÇÇ Ë 9 ��c Õ$ä ã�b+�¦� Ý c
bRÈ ÇÇ Ë 9 ��c Õ$ä ã�b"�/� Ý cÆt b�È ÇÇ Ë 9 ��c�Ñ Ö tqbRÈ ÇÇ Ë 9 ��c Õ$ä b+�¦� Ý c;T

�ympoB��x Õ$ä b+�/�,Ö�c�É Õ$ä ã#b+�¦��Ò]c�hHoB¡ Õ$ä ã�b+�/� Ý cut Õ$ä b+�/� Ý c��
Þ b Ù cIÉ

Õ*ä b+�¦�,Ö*c
Õ*ä b"�/� Ý c t

Õ$ä ã9b"�/��Ò�c
Õ*ä ã b+�¦� Ý c ÉÉÈ ÇÇ Ë 9 ��ÉDÖ ÇÇ Ø T

¬ knxLz
x��ôsDz
x�rbknx�®BsD�no ¡7m�jvÖ �× Ø �
��hDj`x�¤ea ¬ k�m�jVmØjgh�jlmw��mw¢�hHz�hZz
qD�n��xLoQràhDjgmwo«��hDj`x��D�Qx{�n��x{~nr�rbk hZr�rbk�x-hNjbjlmpqDon��xLoQr�sH��vDhH¢w�nx�j
rbs�rbknxä��syhH¢wmwr
mwsNoBj�mwo�r
knx�x i �nmpvNhZ¢wx{oQr�¨gsNzdj`r��LhNjlx���s�hZ¢pmwrbmpsDo�jlr
zb�B��r
�nzbx,m�j�¡Qm]\&xLz
xLoUrL� } x f onx�ÜhDj�® x��ôsDzbx�hHoB¡7¢pxLrÁ�/� é ®Bx�h���syhZ¢pmwr
mwsDoujlr
zb�B��r
�nzbx�¨�mwr
k¸È �× Ë ��s�hZ¢pmwrbmpsDoBj�sZ�øj`m2KLx Ç hZoB¡PsNonx~Bsyj
jlmw®�¢wx�z
xL�«hHmwoB¡Qx{z���s�hZ¢wmprbmpsDo«sZ��j`m2KLx�¢pxHjbjgr
kBhZo Ç � } x f onx Ñ?É w�ßRx ð'Ò y zæ |ç.è ��¯þ�1� â �¦� é hZoB¡
Êá�OÊ�É Ç �%rbk�xLoij`xLr�Ñ)Ò É Ñn�%sNrbknx{zb¨�m�j`x¨Ñ)ÒÐÉ �Q� ¬ knx�®BxHj`rª��s�hZ¢pmwrbmpsDo jlr
zb�B��r
�nzbx�jlx{xLo+k hDj
vNhZ¢p�nx Õ ä�ë b+�¦� Ý c�É Ñ�hHoB¡7¨�x-kBhLvyx�rbknx-�ôsD¢p¢wsH¨�mwo�qªmwonx i �BhH¢wmwr
mwxHj�a

Õ äRë b"�/� é cBÉªbRÈ ÇÇ Ë c Ñ�É²bRÈ ÇÇ Ë c Õ äRë b+�/� Ý c
bRÈ ÇÇ Ë c Õ äRë b"�/� Ý cutqbRÈ ÇÇ Ë c�Ñ é t²bRÈ ÇÇ Ë c Õ$ä b+�¦� Ý c;T

¬ knxLz
x��ôsDz
x�rbknx�®BsD�no ¡ Þ b Ù cBÉDÈ �× Ë ��}

j ���"	4!��"� ì Ä � ����Y � Í�Y+X*��Z �� !��� X�Y ��� � � X � X �$Ê a � Y�� Ì � � � � � Y9�   o c Y���X £�� � �z§?��� C ��X � �*X  ¸_
�]� Y � ����Y"â
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� z uB �v*�-v z |Ku� ! uB�%&NuBv*|�v�|�&�����g��+å g��7Å,ì�ö�k'ÅNÉ�ÅNî	å@k��Klxç2mNå g-Æ / Þ¨Ý]o�µÀÞ ±�÷ µ2Ü¯Ü / p Û¯Û ± �

}�Ü ��� �0Ù z �[�-t+�F�¹û¿m��+ÈNÉ�kEg%m�ã"ÅNî	æ+å@É�È¨lxÅNä£å@k�Æ£�"ñ`�KÚ�t+v@�2tF 0ïR� ! �½Ù z � / p ÛNÜ+µ��
}®� � (��RÂ��SÙ z �%�Yt+| / Ù9��Ë�� � tFv@r,tF�'r z | / uB|<��ÚÓ� � ��Ú�v�yNt�rC�+�>ý�É2lxä-Å�mNç2k£l�å@ÅNÉ�lxÅ>û9õùþNÅNä£å�l@è�îÓÆ£�

ò � ( ïR�%t�r-r / p Û¨Û¯Ý2�
}®Û � ÚA��ñ$t !0/ �<�+ó�t ! t+� / u�|K�`Ë���ó7v�|]�-t+�F�¨(�q�t�Ì�u�n¨u������'u��-q�t z �%t+� # z �§� z uB �v*�-v z |�r,�%�-�K�E�%���-t�r

z #ÄMÊ� z �'u	&Nu��Yt�rE�"ý£É2lCg£ä£É�È¨lxå@ÅNÉ�È¨õSô�ÅNç]äEÉ�È¨õºÅ,ìTí$ÈNî�gTê½èKg%ÅNäEë / ² ~2G ² I'o p �¨Û ÷Kp Û¨� / p Û¨Û¨Þ]�
} p Ý � ¼`�0ñ9t â uB|]1N� � |2# z �%�;uB�%v z | /{!Kz ��|K�2t����'u��-v z |KuB *v��C1 / u�|K���-q�t[� z �Y�� *t+=2v*�C1 z #�t�� z | z �Tv@�

z �%&Nu�|�v�L�u��-v z |0�[ê�ÈNå��§ÈNÉ5ô�ÅNç]äEÉ�È¨õ�Å,ì! �Å¨õ^å�l�å@k'È¨õ½ö�k'ÅNÉ�ÅNî	ë / p / p Û¨Û¨Þ]�
} p¯pE� ÚA�0ËRy¨u�|KrE�[Ù z uB *v��%v z |<uB ! u��-&ÀuBv�|�v�|�&;��v��%q.� z �T�{tF�-v��%v z |>� z �;uBnNt z ÇVt+�3rE��í9ÈNî�g-ÆÐÈNÉ�m

ö�k'ÅNÉ�ÅNî	å@k�"�g%è�È��+å@ÅNä / p Û2o ²2p¨p'÷]²¯² Ý / p Û¨ÛÊÜÀ�
} pF²B��� �KË��½���-v*t+|K�½��û�É�å@É'ìFÅNäEî	È¨lxå@ÅNÉÐjVä%ÅBkEg%Æ'ÆFå@É¨þYÈEjNjVä%ÅBÈNk'è;l�Å	ÆFî	È¨õ�õVþNä-ÅNç+j.å@É2lCg£ä-ÈNk£l�å@ÅNÉ.å@É

È;k'Å�È¨õ^å�l�å@ÅNÉ�ìFÅNäEî	È¨lxå@ÅNÉ�þÀÈNî�g'��ïRqKñ �-q�t�r,v@r / Ù�u��-|�t+&¯v�tE_aò5t+ * z |\Q$|�v�yNt+�3r,v��C1 / p ÛÊÜ ± �
} pF±B� ¼`�0c�uB�-yNtF1�uB|<� â � � t�r-r,tF�+��ñ$t�r,v*&¨|2_x� z _��%v��Yt��-t�u� Ã_x�-v*�YtAr-�'q�t��]�� �v*|�&��`ý%öÄö"ö
ê�ä-ÈNÉNÆFÈNk#�

lxå@ÅNÉÊÆ?ÅNÉ$�Vë�Æ£lCg£îÓÆ&%��.ÈNÉ'%ÄÈNÉ�m�ã"ë¨æEg£ä£É{g'lxå@k�Æ / ²¨± G�ÞNI'o p µNÛ p�÷Kp ~¨Ý ² / p Û¨Û ± �
} p µ � ò��]ò��NÂ�u� � @��ÿz �'r%r z |0��¼$����� z =]v��XuB�-v z |Kr z #0v*|K�2t+�Kt+|<�2t+|]��rCt+�'rRv*|�&¯�'uB��qKrE� � | � � ø uB|<r,t+|

uB|<� ø ��Ú z  �v�� / t��2v*� z �'r / ê½èKg)(�å@ä3Æ£lKý£É2lCg£ä£É�È¨lxå@ÅNÉ�È¨õ�*5ÅNä,++Æ'è�ÅEj[ÅNÉ`û�jNjVä-ÅBi¯å@î	È¨lxå@ÅNÉÓû9õùþNÅ-�
ä£å�léè�îÓÆ�ìFÅNä�ã"ÅNî	æ+å@É�È¨lxÅNä£å@È¨õ.�SjKlxå@î	å0/FÈ¨lxå@ÅNÉ1 �ä-ÅNæEõ�g�îÓÆ � û� � �����23� / �Ku�&¨t�r p�÷<p µ / ¼�uB Ã_
!Kz �%& / ñ$t+|��;u��-n /�ø �� *1 p Û¯Û¨�]�á�N���-v�|�&¨t+� � ÌÓÙ�� p µ¯µ¨µ��

} p ~ � ò��¯ò��¨Â�u� � H��ÿz �3r-r z |[uB|K�	Â��¨Ù9� � uB�0� � z ��_a�2t+&¯�-t+t�&¯�'uB��q	�KuB�%�-v��%v z |�v�|�&�y2vHu¿ z �+uB �r,t�u��'�'q
��v��%q\uB���� *v@�+u��-v z |Kr�� z � z |KrC�-�3uBv�|]�9r-u��-vHra#xu¨�£�-v z | / �;u�=[�E��� / u�|K� ± _a� z  z �%v�|�&���ô�ÅNç]äEÉ�È¨õ0Å,ì
í9ä-ÈEj�è[û9õùþNÅ540û�jNjKõ^å@k64 / p G ± I'o p�÷KpF± / p Û¯ÛÊÜN�

± µ



} p Þ � ø �KÂ87u¨rC�'u¨�V�ÄÙ" �vHMÊ��t�v@r"qKuB�3�>� z u������ z =]v��XuB�-t���v��-q�v�|89 ´;:'< �Äû¿kEl�È=�fÈ¨léèKg£î	È¨lxå@k'È / p Û¨Û¯Û2�
( z uB���Kt�u��+�¯ñ$�'u+#P�+o§Ú z 1]uB � |KrC�-v*�-���%t z #{(át��'q�| z  z &¨1 / �N��t��2t+| / �'> p¨p >�Û¨�]�2Ë"u��- �1AyNt+�3r,v z |0o
ïR� z �¨� ± Ü+�-q � Ë"ËÄËh�N12�T� z r,v*��� z |Y� z ��|K��uB�%v z |Kr z #RÙ z �Y�����%t+���]�£v�t+|K�£t�G p Û¨Û¯ÞÊI / Þ ² Ü#?
Þ ± Þ2�

} p Ü � ñ`�N�K��Â z �'q ! uB�����ÀËA@X�Ev*t+|2� !Kz ��|K��rá# z �R�%q�t�r,�3u !  *t�r,tF� / yNt+�-�%t+=�� z yNtF� / uB|<�	r,t+�0�Ku¯��n]v�|�&
��� z¨!  *t+�;rE����åÃÆFk+ä'g'l,g�û�jNjKõ^å g%mB�fÈ¨léèKg�î	È¨l�å@k�Æ / Þ2o ² µ ±�÷]² ~Bµ / p Û¯� ± �

} p � � ñ`�S�<�½Â z �'q ! uB���Á� û�jNjVä-ÅBiBå@î	È¨l�å@ÅNÉ�È¨õùþÀÅNäEå�l@è�îÓÆ�ìFÅNä!CD E� è�ÈNä%m?jVä%ÅNæEõ�g£îÓÆ£��ïRód�\ï¹� ! _
 �vHr,q�v*|�&YÙ z �T�KuB|]1 / p Û¨ÛNÜN�

} p Û � Ë��0Â z �-y]v��-LÀ�`Ú�t�u¨r z |�v*|�&\u !Kz ��� ! t+ �v*tE#xr9uB|K�.u¨�E�%v z |Kr���|K�2t+��� z �Y�����3uB�%v z |<uB ��-t�r z ���3�Et
� z |Kr,�%�'uBv*|2�3rE� � |� �ä-Å�kEg'g%mNå@É¨þ�Æ	Å,ìÁê½è�å@ä-mF*5ÅNä,++Æ'è�ÅEj ÅNÉHG§É�kEg£ä'l�ÈNå@É]l�ë�å@É5û�ä�lxå ü�k+å@È¨õ�ý£É5�
lCg'õ�õ^å�þ]g£É�k+g / �<uB&¨t�r¹µ ² Û ÷ µ¨µ¯µ / �Nt�u��-�- *t / ó�u¨rCq�v�|�&¯� z | /�ø �� *1 p Û¨�ÊÜÀ��¼$�Tt+�-vH�+uB|?¼�r-r z �Ev@u��-v z |
# z �\¼$�%�-v^ZV�Ev@u� � |]�-t+ * �v*&¨t+|K�£tN�d¼$ Hr z v*| � � � uB|Ku� / (�� � tFy2v*�-� / u�|K� ø � � t+�Y�Yt+� / t��½� /
G§É�kEg£ä'l�ÈNå@É2lxëYå@É>û�ä'l�å üÄk+å@È¨õ½ý£É2lCg'õ*õ^å�þ2g£ÉKkEgJI6%0ËR Hr,t+y]v�t+� / p Û¨�¯Û / ���Kr£� ± Ý p _ ±¨² µ��

} ² Ý � ø �9ïS� � u�qKuB| u�|K�·¼`��Ú9uB� z � z �%�+� ê½èKg%ÅNä£å g-Æ.Å,ì ã"Å�È¨õ^å�l�å@ÅNÉK(0ÅNä£î	È¨lxå@ÅNÉ2� � u+���-t+|<�Et
ËR�- ! uB��� ¼�r-r z �Ev@u��-t�r9ïR� !  �vHr,q�tF�'r / p Û¯�Bµ��

} ²]pE� ÚA�Sò�� � u��-�0�[Ú�t��2�K�£v ! v* �v��C1;u�� z |�&5� z � ! v�|Ku�� z �-v@u� S��� z¨!  �t+�;r£� � |�ÚÓ�ºË¿��ò5v* � �tF�9uB|K�
ø �Kó �½(�qKu��'�'q�t+� / t��]v�� z �'r / ã"ÅNî$jKõ�g-i¯å�lxë;Å,ìTã"ÅNî$jVçÊlCg£ä�ã"ÅNî$jVçNlxÈ¨l�å@ÅNÉÊÆ / �KuB&¯t�r��¨~ ÷Kp Ý ± �
ïR �t+|]��� ïR�-t�r%r / ÌDL / p ÛNÜ ² �

} ²¯²B� �K� � t+�3��q��Kt+ x�0� z �%�Yv�|�&?� z u� �v*�-v z |KrÄv*|;�-q�t$#xu¯�Et z #R��|<�Et+�-�3uBv*|Y�-t+��uB�3��rE� � |M �ä-Å�kEg'g%mNå@É¨þ�Æ
Å,ì�l@èKgMC È¨l�å@ÅNÉ�È¨õ	ã"ÅNÉ�ì�g£ä'g£É�kEgÁÅNÉ û�ä�lxå ü�k+å@È¨õ9ý£É2lCg'õ�õ å�þ2g£É�kEg � û$û9û$ýN� / �KuB&¯t�rYµ p µ ÷ µ p Û /
�Nt�u��-�% �t / ó.¼ /�ø �� *1 p Û¯ÛBµ��

} ²¯±B��� �½�K� � uB�3r z |.uB|K�\(���ó �½�]uB|K�]q z  *���"¼$|]12�%v��Yt9� z uB *v��-v z |\r,�%�-�K�£�-���%tÓ&¯t+|�t+�3uB�%v z |ºo"¼$|
u+yNt+�'u�&¨t.�+u¯r,t.rC�-�K�21À� � |O �ä%ÅBkEg'g%mNå@É¯þBÆ\Å,ì�l@èKg¶ê½è�å@ä-mfý�É2l,g�äEÉ�È¨lxå@ÅNÉ�È¨õ	ã"ÅNÉ'ì�g£ä�g£É�kEg.ÅNÉ
û�çNl�ÅNÉ�ÅNî	ÅNç¨ÆAû"þ2g�É2léÆ � û�í�ö�CTê��-� / �KuB&¯t�r¿µÀÝ ÷ µ2Ü / �Nt�uB�%�- *t / ó.¼ / ò�u+1 p Û¯Û¨Û2�

} ² µ � Ì`� � v*|�v@u� ��$c�uB�Tt�r�� z �T�����-tF�'rÄ�� @u+1½o�c�uB�Yt£_��%q�t z �%t+�-vH��u¨rC�Kt��E�'r z #�� z �Y�����%v�|�&��"(át���q2_
|�vH�+uB �Ú�t+� z �-�\Û ² _a~ / � t+v ! |�v�LhÙ"t+|2�%t+��# z �fÙ z �Y�����%t+���]�Ev*t+|K�Et / Â$t ! �-t+� Q$|�v�yNt+�3r,v��C1 /
ø t+�%�Kr-u� �t+� / p Û¨Û ² �

} ² ~ � ò��Äc�� � ��|<�2&¨�%t+| / � � øQPz �%|Kr,�%t+| / uB|<�bïS� âRPuB� ! �'u�|K�½��e9|h�-q�tY|]�K�E *t z  *�Kr z #��%q�t ! u+_
r,vH�`yNt+q�vH�E �tA� z ���-v*|�&;&Nu��YtN��(át��'q�|�vH�+uB §Ú�t+� z �-� p Û¨Û ² _ ² Þ / � v�|�n Pz ��v�|�&;Q9|�v�yV� / ñ9t+���+� z #
ò�uB�%q�t+�;u��-vH�+r / �N��t��2t+| / p Û¨Û ² �

} ² Þ � ¼`�Vò�u¨r�_-Ù z  �t+ * / ò��{ó7q�v*|Kr,� z | / uB|K� ø �½ÚA�0c$�%t+t+|0�S�.å@k+ä%Å¨g%k'ÅNÉ�ÅNî	å@k5ê½èKg%ÅNäEë���e$=N# z �3�
Q$|�v*yNt+�'rCv��C1[ïR�-t�r%r / p Û¨Û¨~]�

± ~



} ² Ü � ø �VÌ�u¨rCq0��Ë"MÊ��v� �v ! �-v*����� z v�|]�'r�v�|;|2_x�Kt+�'r z |�&Nu��Yt�r£�D �ä-Å�k64ºÅ,ì`l@èKgSCAÈ¨lxå@ÅNÉ�È¨õ0û9k'ÈNm2g£î	ë
Å,ìS�Vk+å g£É�kEg-Æ / ± Þ2o®µN� ÷ µNÛ / p Û¯~¨Ý2�

} ² � � ¼`�¨e9n¯u¨��u]�K¼�| z |K� zNz �Kt+�'u��-v*yNt9� z u� �v��%v z |KuB ! u��-&ÀuBv�|�v�|�&�&ÀuB�Yt"��v*�-q`�3uB|K� z � ��� z � z r,t+�3rE�
í9ÈNî�g-Æ�ÈNÉ�m�ö�k'ÅNÉ�ÅNî	å@k�"�g-è�È��+å@ÅNä / p Þ2o°ÛÊÜ ÷Kp Ý¯� / p Û¯Û¨Þ]�

} ² Û � Â`�NÚ9uBv^Çºu2�9ê½èKg¿û�ä'l�ÈNÉ�m��VkFå g£É�kEgAÅ,ì�C�gPþNÅ¨lxå@È¨l�å@ÅNÉ]�0Â�uB�%y¯uB�'�[Q$|�v*y½�¯ïR�-t�r%r / Ù�uB� ! �%v@�2&¯t /
ò�u¨r%rE� / p Û¨� ² �

} ± Ý � ø �S�K��Ú z rCt+|Kr-�'q�t+v*|.uB|K��c��
TK z �-n]v�|0����çNõ�g-ÆTÅ,ì`ö�É�k'ÅNç]É2lCg£äVUB�?g-ÆFå�þNÉ�å@É¨þhã"ÅNÉW��g£É2lxå@ÅNÉÊÆ
ìFÅNä$û�çÊlxÅNî	È¨lCg%mJC�gPþNÅ¨lxå@È¨l�å@ÅNÉ�ÈNî	ÅNÉ¯þ�ã"ÅNî$jVçÊlCg£ä-Æ£�"ò � (·ïR�-t�r%r / p Û¨ÛBµ��

} ±]pE� ò��RÂ��SÚ z �%q�n z �]# / ¼`��ïSt+nNtYX� / uB|K��ÚÓ�§ò��RÂ�u��'r,�3u¨�½�.Ù z �Y�����'uB�%v z |KuB * �1.�;uB|Ku�&¨t�u !  �t
� z � ! v*|KuB� z �%v@uB ºuB�K�£�-v z |KrE�.�fÈNÉ�È+þ2g£î�g�É2l.�Vk+å g£É�kEg / µ¨µ�G��NI'o p¯p+±]p�÷Kp¯p µ�Ü / p Û¨Û¯�2�

} ±¯²B� ¼`�]Ú�� ! v�|<r,�-tFv�|0�0ï�t+�,#Pt��£�Ät�MÊ��v* �v ! �-v*��� v�|;u ! uB�%&NuBv*|�v�|�&`� z �2tF ��Sö�k'ÅNÉ�ÅNî�g'lxä£å@k'È / ~¨Ý]o�ÛNÜ ÷
p Ý¯Û / p Û¯� ² �

} ±¯±B� (���ó �$�ÊuB|K�2q z  ��Á�d¼$|7v*�Y�� �tF��t+|N�3uB�%v z | z #`�%q�t.� z |2�%�'u¨�£�Y|�t+�[��� z � z � z  ! u¨rCt�� z |
�;u��-&¨v*|KuB º� z rC���FuB @�£�� @u��-v z |KrE� � |1 �ä%ÅBkEg'g%mNå@É¯þBÆAÅ,ì�l@èKg!CAÈ¨lxå@ÅNÉ�È¨õ"ã"ÅNÉ�ì�g�ä�g£É�kEg�ÅNÉ>û�ä'lxå ü��
k+å@È¨õ½ý�É2l,g3õ�õ^å�þ2g�É{kEg � û9û$û9ýZ� / �<uB&¨t�r ² ~¨Þ ÷Ê² Þ ² / ó�u¨rCq�v�|�&¯� z | / ñ��ÃÙ9� /Kø �� �1 p Û¨Û ± �

} ± µ � (��Ró ���]u�|K�2q z  ����FC`gPþNÅ¨lxå@È¨lxå@ÅNÉ7ÈNî	ÅNÉ¨þ[�0g'õ ì��Pý£É2lCg£ä�g%Æ£l,g%m·ã"ÅNî$jVçÊlxÈ¨l�å@ÅNÉ�È¨õ�õ^ë1\¹å@î	å�lCg%m
û"þ]g£É2l@Æ£�YïRqKñ
�-q�t�rCv@r / Q$|�v*yNt+�'rCv��C1 z #¿ò�u¨r%r-u¨�'q]�Kr,t+�%�'r / ¼9�Yq�t+�3r,� / p Û¯Û¨Þ]�Y¼$y¯uBv* @u !  �t[u��
q]�-�-�ºo0>->������A���FrE�����<r,�- x��t��]��>�]¯r-u�|K�2q z  ��M>��2vHr-rCt+�-�3uB�-v z |0�®�KrE�

} ± ~ � (��Só �R�]u�|K�2q z  ����TQ$|�t+|]# z �'�£t���ËS_a� z �T�Yt+�'�£t`�-�3uB|Kr%u¨�E�%v z |KrE��ý-ö"ö"ö ý£É2lCg£ä£É{g'l[ã"ÅNî^�
jVçNl�å@É¨þ / p G�ÞÊI3o�µ]Ü ÷ ~�µ / Ì z y ÷ ñ9t�� p Û¨ÛNÜN���N�Kt��EvHuB 0v@r%r,��t z |�ËR �t��£�-� z |�v@�AÙ z �Y�YtF�'�EtN�

} ± Þ � (���ó ���]uB|<�2q z  *��� ¼$|¸uB �& z �%v��-q�� # z � z ���%v��;u� $��v*|�|�t+�T�2t+�%t+�-�Yv*|KuB�%v z | v*|·� z � ! v^_
|Ku�� z �%v@u� �u��K�E�-v z |Kr£� � |K �ä-Å�kEg'g%mNå@É¨þBÆTÅ,ìXléèKg_�VåÃi�l,g'g£É]léè¶ý£É2lCg£ä£É�È¨l�å@ÅNÉ�È¨õ�ô�ÅNå@É2l[ã"ÅNÉ�ì�g�ä��
g£É�kEg�ÅNÉ�û�ä'l�å ü�kFå@È¨õ<ý�É2lCg'õ�õ^å�þ]g£É�kEg � ý'ôVãSû9ýZ� / �N� z ��n]q z  �� / �N��t��2t+| / p Û¨Û¯Û2��ËR=2�%t+|K�2t��`yNtF�,_
r,v z |0o"ó�u¨r,q�v�|�&¯� z |.Q9|�v�yNt+�3r,v*�,1 / ñ9t+�KuB�%�-�YtF|2� z #�Ù z �Y�����%t+���]�Ev*t+|K�Et��%t��'q�|�v@�FuB ½�%t+� z �%�
ó·QÓÙ��¨_aÛ¨Û+_CÝ p �

} ± Ü � (��0ó �R�]uB|K�]q z  *� / � �R�K� � u��'r z | / ò���ÚÓ��¼$|<�2t+�'r%r z | / e`�R�Nq�t+q z �%1 / u�|K�����º( z q��7ÿtN�
¼$|]12�%v��Yt�� z uB �v*�-v z |�rC�-�%�K�E�-���-t`&¯t+|�t+�3uB�%v z |���v*�-q\� z �3r,���+u¨rCt	&¨�Ku��'u�|2�%t+t�rE� � |[ �ä%ÅBkEg'g%m-�
å@É¨þBÆÐÅ,ì�léèKgSCAÈ¨lxå@ÅNÉ�È¨õ�ã"ÅNÉ�ì�g£ä'g£É�kEg?ÅNÉ>û�ä�lxå ü�k+å@È¨õ0ý£É2lCg'õ*õ^å�þ2g£É�k+g � û$û9û9ýZ� / �KuB&¯t�r$µNÞ ÷ ~ ± /
ò�u¨�]v@r z | / ó ��/�ø �� �1 p Û¨Û¯�2�

} ± � � (��½ó �S�ÊuB|K�2q z  ��úu�|K� â �½ÚA� � t�r%r,t+�F�ÐÙ z uB *v��-v z |�# z �%�;uB�%v z |ÁuB� z |�& !Kz ��|K�2t����'u��-v z _
|Ku� "uB&¯t+|2�3rE� � |[ �ä-Å�kEg'g%mNå@É¨þBÆ?Å,ì?léèKgS(ºÅNç2ä'l,g'g�É2léè�ý�É2lCg£äEÉ�È¨l�å@ÅNÉ�È¨õ§ô�ÅNå@É2lAã"ÅNÉ'ì�g£ä�g£É�kEg[ÅNÉ

± Þ



û�ä'l�å ü�kFå@È¨õÊý�É2l,g3õ�õ^å�þ2g�É�k�g � ý3ô½ãSû9ýZ� / �KuB&¯t�rSÞ¯Þ ²+÷ Þ¨Þ¯Û / ò z |]�-�%t�uB / Ù�u�|Ku¨��u / ¼$��&�� p Û¯Û¨~]��ËR=Ê_
�-tF|K�2t��;yNt+�'rCv z |\u����Kt�uB�%t���u¨r�Q9|�v�yNt+�3r,v*�,1 z #Äò�u¨r-r%u¨�'q2�<r,t+�%�'r9uB�A¼$�Tq�t+�'rC� / Ù z �Y�����-t+�
�]�Ev*t+|K�Et ñ$t+�Ku��-�-�Tt+|2���-t��'q�|�vH�+uB K�%t+� z �-��Û¨~+_-Ü p �

} ± Û � (���ó �¨�]uB|K�]q z  *� u�|K� â �+ÚA� � t�r-rCt+�+� � r-rC��t�r½v�|?uB��� z �;u��-t���|�tF& z �%v@u��-v z |	u�|K�Ót+ *t��E�%� z |�v@�
� z �Y�Yt+�3�EtNo9ËR=2�%t+|K�2v*|�&;�-q�tT� z |]�-�3u¨�E�A|�tF� #P�3uB�YtF� z �%n½� � |F �ä-Å�kEg'g%mNå@É¨þBÆÐÅ,ì[léèKg�(�å@ä-Æ£l
ý£É]l,g£ä£É�È¨lxå@ÅNÉ�È¨õRã"ÅNÉ'ì�g£ä�g£É�kEg�ÅNÉ��.çNõ�l�å`�Pû"þ2g£É]l��Vë+Æ£l,g£îÓÆ � ý�ã
�5û��-� / �Ku�&¨t�r ±¨² � ÷]±¯± ~ / �]uB|
���'u�|K�Ev@r%� z�/ Ù�¼ /½ø ��|�t p Û¨Û¨~]�`Ú�t+���%v�|]�-t��Yv*|[��g%ÈNmNå@É¯þBÆ[å@É5û"þ2g�É2léÆ / Â$��q�|Kr�uB|K���Nv*|�&¨q /
t���r£� / ���º�KÞ¨Þ ÷ Ü ± / p Û¨ÛÊÜÀ�

} µÀÝ � (���ó �¨�]uB|K�]q z  *� u�|K� â ��ÚÓ� � t�r%r,t+�F�]¼��2y¯uB|]�'u�&¨t�r z #Vu� �tFyNt+ �t��9� z �Y�Yv��%��tF|N�½� z |]�-�'u¯�E�,_
v�|�&`��� z � z � z  �� � |8 �ä-Å�kEg'g%mNå@É¨þBÆ�Å,ì9l@èKg�CAÈ¨lxå@ÅNÉ�È¨õ§ã"ÅNÉ�ì�g£ä�g�É�kEg�ÅNÉTû�ä'lxå ü�k+å@È¨õ�ý£É2lCg'õ*õ^å�þ2g£ÉKkEg
� û9û$û9ýZ� / �Ku�&¨t�r p+² Þ ÷<p+±¨± / ï z �-�% @u�|K� / e�Ú / ¼9��&�� p Û¨Û¯Þ2�0ËR=]�-t+|K�]t��`yNt+�'rCv z |0oRQ$|�v�yNt+�3r,v��C1
z #Óò�u¨r-r%u¨�'q2�<r,t+�%�'r[uB�T¼$�Yq�t+�3r,� / Ù z �T�����-tF�Y�]�Ev�tF|K�Et;ñ$tF�KuB�%�-�Yt+|]�`�%t��'q�|�v@�FuB ��%t+� z �%�
Û¨~+_-Ü ² �

} µ pE� (���ó �½�]u�|K�2q z  �� uB|K� â �KÚA� � t�r%r,t+�F�¿Ù z uB �v*�-v z |Kr9uB� z |�&[� z �Y�����3uB�-v z |Ku� � *1 !Kz ��|K�2t��
uB&¯t+|]�'rE�bû�ä'lxå ü�k+å@È¨õ�ý£É]l,g'õ*õ^å�þ2g£ÉKkEg / ÛBµ�G p I3o�Û¯Û ÷KpF± Ü / p Û¯ÛÊÜÀ� �N�Kt��£v@uB �vHr-rC��t z |¶Ë"� z | z �Yv@�
ïR�-v*|K�Ev��� �t�r z # ò5�� *�-v@u�&¨t+|]���À1�rC�-t+�;r£��ËÄu��- *1�yNt+�3r,v z |hu����Kt�uB�%t��huB�	�-q�t � |]�-t+�%|KuB�%v z |KuB 
ø¨z v*|2��Ù z |2#Pt+�%t+|K�Et z |Á¼$�-�%vÃZV�£v@uB � |]�-t+ * �v�&¯t+|K�Et / �KuB&¯t�r9Þ¨Þ ²+÷ Þ¯Þ¨Û / p Û¨Û¨~]�

} µ ²B��� �2�K�]�NqKuB�� �t+1N��¼by¯uB ���t�# z �R|2_x�Kt+�'r z |[&Nu��Yt�rE� � |[Â`�Bó � � ��q�|[uB|K�	¼��¨ó �¨(0�K�'nNt+� / t��Ê_
v�� z �3r / ã"ÅNÉ2lxäEå@æ+çNlxå@ÅNÉÊÆ�lxÅ`l@èKg�ê½èKg%ÅNä£ëAÅ,ì�í9ÈNî�g-Æ / y z  ����Yt ² z #Rû�É�É�È¨õ�Æ�Å,ì��.È¨l@èKg£î	È¨lxå@k�Æ
�Klxç2mNå g%Æ&%�aYb / �<uB&¨t�r ± ÝÊÜ ÷Ê±2p ÜN��ïR�-v�|<�Et+� z |\Q$|�v�yNtF�'r,v*�C1	ïR�-t�r%r / p Û¨~ ± �

} µ ±B� e����Nq�t+q z �-1 uB|K�7�K� � �'u��KrE�¶(�u¨r,n uB � z �+uB�%v z |by]v@u5� z uB *v��%v z |�# z �-�;u��-v z |huB� z |�&.u��2_
� z | z � z �KrAuB&¯t+|]�'rE� � |[ �ä-Å�kEg'g%mNå@É¨þ�Æ	Å,ì?léèKg�(0ÅNç]ä'l,g'g£É]léè�ý�É2l,g�äEÉ�È¨lxå@ÅNÉ�È¨õRô�ÅNå@É2lAã"ÅNÉ�ì�g�ä��
g£É�kEg?ÅNÉ>û�ä'l�å ü�kFå@È¨õ½ý£É2lCg'õ�õ å�þ2g£ÉKkEg � ý'ôVãSû9ýZ� / �Ku�&¨t�r9Þ¨~¯~ ÷ Þ¯Þ p / ò z |]�-�%t�uB / Ù�uB|Ku¯��u / ¼$��&��
p Û¯Û¨~]�

} µ¯µ � e����Nq�t+q z �-1¶u�|K� �K� � �3uB�Kr£�7¼snNt+�-|�tF Ã_ z �-v*t+|]�-t���� z �2t+ "# z �T� z u� �v*�-v z |2_P# z �-�XuB�-v z |�v*|
&¨tF|�t+�'u� Kt+|2y]v�� z |��Tt+|2�3rEo � �Y�� �tF��t+�3uB�%v z |�u�|K�Ð�%t�r,�� ��'r£� � |_ �ä-Å�kEg'g%mNå@É¨þ�Æ9Å,ì9l@èKg.CAÈ¨lxå@ÅNÉ�È¨õ
ã"ÅNÉ�ì�g£ä'g£É�kEg�ÅNÉÓû�ä�lxå ü�k+å@È¨õNý£É]l,g'õ*õ^å�þ2g£ÉKkEg � û9û$û9ýZ� / �Ku�&¨t�r p+± µ ÷Kp µNÝ / ï z �-�% @uB|<� / e�Ú / ¼$��&��
p Û¯Û¨Þ]�

} µÀ~ � e����Nq�t+q z �-1TuB|K�;�K� � �3uB�Kr£��ò5t+�-q z ��r¹# z �"�3u¨r,nTuB * z �+u��-v z |Yy]v@uAuB&¯t+|]��� z uB *v��%v z |	# z �%�;u�_
�-v z |0��û�ä'lxå ü�k+å@È¨õ0ý£É2lCg'õ�õ å�þ2g£É�kEg / p Ý p G p�÷Ê² I'o p Þ¯~ ÷]² Ý¯Ý / p Û¯Û¨�]�

} µÀÞ � ÚA��Ë����N�-t�u��-|Kr£�ÄÙ z |2yNt+�%&¨t+|]�"�-�3uB|Kr�#Pt+��r%��q�tF�Yt�rá# z ��|2_x�Kt+�'r z |;&Nu��Yt�rE�Aê�ä-ÈNÉÊÆFÈNk£l�å@ÅNÉÊÆ Å,ì
l@èKg�û�î�g£äEå@k'ÈNÉ$�fÈ¨léèKg�î	È¨l�å@k'È¨õQ�VÅ�k+å g'lxë / p+± µ�o�µ¯µNÛ ÷ µN~¯Û / p Û¯Þ¨�2�

± Ü



} µ]Ü � ����( z q��¸ÿt"uB|K�A(��+ó �¨�]u�|K�2q z  ����NÙ z u� �v*�-v z |�# z �-�XuB�-v z |���� z �Et�r%r,t�r0��v��%q ! tF �v�t£#]�-t+y]v@rCv z |
uB� z |�& !Kz ��|K�2t��5�3uB�%v z |<uB "rCt+ Ã#@_xv�|]�-t+�%t�r,�%t��;uB&¯t+|2�3rE�	ô�ÅNç2ä£É�È¨õ�Å,ì�\�Å'þNå@k	ÈNÉ�m.ã"ÅNî$jVçÊlxÈ-�
lxå@ÅNÉ / Û]G�ÛÊÜ ÷ Þ ± I'o p�÷Ê²¨± / p Û¨Û¯Û2�"¼$|[t�u��- �1	yNtF�'r,v z |;u����Kt�uB�%t���v*|Y�-q�t �Cø Ù�¼ � _CÛNÜ�ó z �%n�rCq z �
z |.� z �EvHuB � |2�%t+�'u¯�E�-v z |\uB|<�ÁÙ z �Y�[��|�v��C1]��u��-t / ���0��µ ±+÷ ~ p / Ì�uB& z 1]u /Kø uB�Ku�|0�

} µÀ� � ó � ø �0y¨u�|��]t+� � v�|K�2tF|�u�|K��¼`� â t+� ! t+t+nV��Ù z u� �v��%v z |f# z �-�;u��-v z |0oA¼
&NuB�TtE_��%q�t z �-t+�%v@�
uB����� z u¨�'q0� � |	Â���¼`��ò��+ó7v� *nNt / t��2v*� z � / ã"Å�È¨õ^å�lxå@ÅNÉ^(0ÅNä£î	È¨lxå@ÅNÉ / y z  ����Tt ² µ z #0û¿m��+ÈNÉ�kEg-Æ
å@É$ "ÆFë¨k�è�Å¨õ Å�þÀëB�KÌ z �-�-q\Â z  � HuB|K� / p Û¯�¨~2�

} µÀÛ ��� �½�K�]ó��0�"¼ �212|<uB�YvH�¿�%q�t z �%1Ð# z ���-q�t��E Hu¨r%r z #§&Nu��Yt�r"��v��-q;| z |�t+�Y���,1[� z �-t�rE����ý-û��
ô�ÅNç2ä£É�È¨õ�Å,ì�û�jNjKõ^å g%m=�.È¨l@èKg£î	È¨lxå@k�Æ / ±¨² o ±¨² � ÷Ê±¨± � / p ÛÊÜ¯ÜN�

}�~¯Ý � �K��TKv� ! tF�'r,�%t+v�| uB|K�	�K��Ú¿�<r-r,tF � ��]e$���-v��XuB N� z �Y� z rCv��%v z | z #K�-t�u� Ã_x�-v*�YtRrC1�rC�-t+�XrE�Nû�ä�lxå ü�k+å@È¨õ
ý£É]l,g'õ*õ^å�þ2g£ÉKkEg / � ² G p'÷]² I'o p � p'÷]²2p�± / p Û¨Û¯Þ2�

}�~ pE� c��cTK z �%n2v*|;uB|K� ø �½�<�KÚ z r,t+|Kr%��q�t+v�|0��Ù z u� �v*�-v z | / �E�%12��� z &¯�'uB��q21\uB|<�5r,�3u ! v* �v*�,1Vo"ò5t��'q2_
uB|�v@r,�Xr�# z ��� z u� �v��%v z |f# z �-�;u��-v z |�v*|��3u¨rCn z �-v�tF|2�%t���� z �XuBv�|<rE� � |F �ä-Å�kEg'g%mNå@É¨þBÆÐÅ,ì[léèKg
C È¨l�å@ÅNÉ�È¨õ9ã"ÅNÉ�ì�g�ä�g£É�kEgTÅNÉfû�ä'lxå ü�k+å@È¨õRý£É2lCg'õ*õ^å�þ2g£ÉKkEg � û9û$û9ýZ� / �Ku�&¨t�rAµ ±¨²+÷ µ ± Ü / �Nt�u��-�% �t /
ó.¼ /�ø �� �1 p Û¨Û�µ��

± �


