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u�vPpa�t³Gr�vPz�T:³|pawIstm�sÉ�Áz|³Gv)syx�st�|v)mowIsyr�mowq�tmo~»zG�Dw|pau{m�~��
xa´�st�|vc�y�:�tsyvPu]´?rtx�u st�Gv�o ³|wqp � x�moz|p�4g��v�p¢nFv�rtst³GrQ4qp�stmox�w|�
z|³GvÎsyx{st�Gv�vWV:nFv�r�mou{vPwªstpa�Fv�T:³|m�nqu{vPwªs��

�²w&st�Gv�n|rtvP�yvPwIslp�rtstm�~���va�GÈ¢v5�|p � v5st�Gv�´Tx�����xÆÈlm�wG¶�x24~�¤vP~Lstm � vP���
Y syxË~;�|p�r�pa~Lsyv�r�mUX�v_p �tmow|¶���v � �ynFvP~�m�vP� � x���stp�¶av_xanWv�r;p�syvPz m�x�w|m�~�~;�|paw|wGvP��o?º � ® pÁsyr�pawq�ynFxartstmowG¶����
m�x�w|�lst�Grtx�³G¶��$st�Gv5paz|xan|stm�x�w&xa´»paw_vP�ystp�4q��mo�t�GvPz&u{x:zGvP��4qpa�yvPz_x�w&nqp�rtstm�pa��z|m�zFv�rtvPwIstmopa�Rv�T:³|p�stm�x�w|�
o �µk � pc�t³q~��8pa��st�Gvw�Nm�^ke�e9m��#�c��a9|��#e�hi�c�R_8n��-gW�to � ¯ �Rp��y�D�ysyvPu �&�Gxar�st�|m��cnq³Gr�nWx��tva��È)v.vPu�nq�oxÆ�
�t³|mostp�4q��v paw|z vWzFvP~Lstm � v4´ ³|w|~Lstmox�w|pa�Îm�syv�r�p�stm�x�w nqrtx:~LvPzq³GrtvP��´?xar&st�Gv4�om�wGvPp�r�m8XPp�stm�x�w-xa´Ást�Gv4� ¯ �

Ï



u�xDzGvP�½�G~Lx�u�4qmowGvPz�Èlm�st��pa~�~�³Gr�p�syv5paw|z��ystp�4q��v�w:³|u�v�r�mo~�pa�W�t~;�GvPu�vP�
´?xar!m�st�)syvPu�nFxar�pa�Fpaw|z �ynqp�stm�pa�
z|mo��~Lrtv�stm8XPp�stm�x�w)3

Y syx#z|vP�t~Lr�m84Fv�st�Gv�m�wªsyv�r�pa~Lstmox�w�4Fv�sÉÈ)v�vPw$st�|v��tmowG¶��ovcm�x�w|mo~�~;�|paw|wGvP�^pawqz&st�Gv�u{vPpa�t³GrtvPu�vPwIsl�y�D�ysyvPu
st�Grtx�³|¶���st�Gv.~Lx�³|nq�omowG¶ xa´ st�Gv#� ¯ � u�xDzGvP�BÈ±m�st��p&r�vPz|³|~LvPz�5ªxar�z|v�r�u�xDzGvP��4qpa�yvPz4x�w�xar�zqmow|p�rt�
z|m�zFv�rtvPwIstmopa�!v�T:³|p�stm�x�wq�lo � k � p.paw|z ~��|p�r�pa~Lsyv�r;m8X�vPz�4I��st�Gv mowIsyrtxDz|³|~Lstm�x�w�xa´c��³|m�stp�4q��v&��³|u�nFvPz
vP��vP~Lsyr�m�~�pa�Fv�TI³|m � pa��vPwIs nqp�r�pau�v�syv�r;�
st�|p�s
rtv�n|r�vP�yvPwªs st�Gvcw|x�w � mozGvPpa�gvWzWvP~Lst�±paw|z �omou.m�stp�stm�x�w|�¢xa´�st�Gv
mow|�tsyr�³|u�vPwIstp�stm�x�w�v�T:³|m�nqu�vPwIs93

Y syxÁnWv�r�´Txar�u pcn|r�vP�omou{mowqp�rt���yst³|z|�Áxa´Rst�|vlvWzFvP~Lst� rtvP�op�syvPz#syx5pÁu5³|�ostm � ~��|pawqwGvP�|�ystmouÁ³|�op�stmox�wR�ª³|w|z|v�r
st�Gv��tmou{nq�om�´?�:m�wG¶�pa�t�t³|u�nqstm�x�w.st�qp�s¢st�Gv�mow � x�� � vPz�~��qpaw|wGvP�o�)�t�|p�rtv�st�Gv��tpau�vÎ�ysyr�³q~Lst³Grtva�Gu�xartnq�|x�� �

xa¶a�&paw|z�´ ³|w|~Lstm�x�wqpa�B4WvP�qp � m�x�³GrP�
Í �t³|u.u{p�rt� xa´»st�Gv�~Lx�wIsyvPwªst�Îxa´»st�|vÁp�rtstm�~���vÁm��±pa��´?x��o��xÆÈ±���l�¤w ¹DvP~Ls��F�#È)v5n|r�x � mozGv5p��t~;�GvPu{p�stmo~�pa�

zGvP�t~Lr�m�nqstm�x�w&xa´µp�~�³Grtr�vPwªs � � x���stp�¶av�u�vPpa��³GrtvPu�vPwIsÎsyxIx���4qpa�yvPzfx�w_st�Gv5º ® syvP~;�|w|mUT:³Gva�Fpaw|z$È)v�paz|zGrtvP�t�
st�Gv wGv�vPz�xa´lnFv�rt´?xar�u{mow|¶$p ~Lx�³Gnq��vPz8uÁ³|��stm � nq�I�D�tmo~��Á�µk ���2� k � u{x:zGvP� mow8xar�z|v�rÁsyx vPwqz8³|n8È±m�st�Ëp

TI³|pawIstm�stp�stm � vP�o�{pa~�~�³Gr�p�syvÎzGvP�t~Lr�m�nqstm�x�w�xa´Rst�Gvl�y�D�ysyvPu p�sµst�Gv±vWV:nFvPw|�tv!xa´^p�~Lx�u�ng³Gstp�stm�x�w|pa�o�o�Áp6zFxar�z|p�4q�ov
�tmouÁ³|�op�stm�x�wR�µ�²w_¹DvP~Ls��W��È)v5z|m��t~�³|�t�
mow$zGv�stpamo�Rst�Gv5� ¯ � u�xDzGvP�R´?xarlvP�ovP~Lsyrtx:~;�GvPu{mo~�pa�ò~��|p�r�¶av�syr�paw|�tnWxar�s

mow4p$º � ® ��Èl�|mo��v{m�w8¹:vP~Ls���Ï$È)v�m��o�o³|�ysyr;p�syv�st�Gv.´ ³|w|~Lstm�x�wqpa�µpaw|zËwI³|u{v�r�mo~�pa�»syvP~;�|w|mUT:³GvP�ÁpazGxan|syvPzË´Txar
�omowGvPp�r�mUXPp�stm�x�w pawqz z|mo�t~Lrtv�stmUXPp�stm�x�wR� �mow|pa�����a�lmow ¹:vP~Ls��l¿8È)v z|vPu�x�w|�ysyr�p�syv st�|vfng�ª�D�tmo~�pa� � pa�omoz|m�s���xa´

st�Gv u�x:z|vP��pawqz st�|v pa~�~�³|r�pa~L� xa´5~Lx�u�nq³Gstp�stm�x�wqpa�ÎsyvP~��|w|mxTI³GvP�P�lx�w-st�Gv wI³qu�v�r�mo~�pa�Î�tmouÁ³|�op�stmox�w xa´5p
u�vPpa�t³GrtvPu{vPwªs��t�:�ysyvPu mowÎst�Gvµ~�pa�tv»xa´Gp!�tmowG¶��ov � ~��|paw|w|vP�apaw|zcuÁ³|��stm � ~;�|paw|wGvP��~Lx�w;7|¶�³|r�p�stm�x�wc³|wqzGv�r^�yv � v�r�pa�
È¢xarQrDmowG¶&~Lx�wqz|m�stm�x�w|�P�{¹Dx�u�v{~Lx�w|~��o³|zqmowG¶�rtvPu{p�rQrD�cpaw|z ´ ³Gst³Gr�v�rtvP�yvPp�r�~;�4z|m�r�vP~Lstm�x�w|��p�rtv.pazqzGrtvP�t�yvPz m�w
¹:vP~Ls��gÀ:�
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�²w8st�|mo�Á�yvP~Lstm�x�w^�»È¢v�n|r�x � mozGv�p_�t~;�GvPu{p�stmo~ z|vP�t~Lr�m�n|stmox�w�xa´±pfs��Inqm�~�pa� � x��ostp�¶av�5I~�³GrtrtvPwIs{u�vPpa�t³Gr�vPu�vPwªs
syxIx��¢mow � ��vP~Lsyr�x��µ�I�:�tmox���xa¶a� p�n|nq�omo~�p�stmox�w|���)4qpa�yvPz4x�w st�Gv{º ® syvP~��|wqmUTI³|v.mowIsyrtx:zq³|~LvPz mow4¹:vP~Ls��)���#�Gxar
´?³Gr�st�Gv�r!zGv�stpamo�o�lpaw|z mowG´?xar�u{p�stm�x�w^�:È)vcrtv�´?v�r!syx Z ÀG����[N�

�²wf�m�¶G����WÈ)v��t�GxÆÈ st�GvÁvP��vP~Lsyr�m�~�pa� � x���stp�¶av��ystm�u5³|��p�syxar�´-µc¶]o pa�t�t³|u{vPz_syx4Fv5��x����t��vP�t��p!paw|zfp.s�È¢x �
z|mou�vPw|��m�x�w|pa�G~Lrtx��t��5I�yvP~Lstm�x�w#xa´Wst�|v±~LvP�o�o³q�op�r»u�vPu�4|r�pawGv�o ���|pazGvPz.p�r�vPpqpBÈl�|v�rtv!p�w:³|u�4Wv�rµxa´�·�¸c¹ÎnFxastpa� �
�tmo³|u¡oi����p m�x�wqmo~c~��qpaw|wGvP�o�!m��lz|mo�tsyr�m84q³GsyvPz^� ¼ �Gv��ystm�u5³|��p�syxar±mo�!~Lx�wqwGvP~LsyvPz$È±m�st� st�Gv5vP��vP~Lsyrtx����:syv"4qp�st�
p�s�st�Gv mow|�tmoz|vfo ~L�:syxanq�opa�tu
pÁpawqzËx�³|st�tmozGv�o?vWVDsyr�pa~LvP�o�o³|��p�rÁvP�ovP~Lsyrtx����:syv�pÁxa´lst�Gv ~LvP�o� st�|rtx�³G¶���p nqpam�rÁxa´
vP��vP~LsyrtxDzGvP�cu{pazGv�xa´!¹Dmo� � v�r � ¹Dmo� � v�r�5 ® �|��xar�m�zGva� ¼ �Grtv�v�u{pamow ~Lx�wIsyr�m84g³Gstm�x�w|��syx&m�x�w|m�~Á~�³|rtrtvPwIs��|xÆÈ ~�paw

4WvÁmozGvPwIstm87|vPz&m�w&st�Gv+7|¶�³Grtva� ¼ �Gv"7qr��ysl~Lx�wIsyr�m84q³|stm�x�wºo Í�p!m��±p#u�vPu"4qr�pawGv�z|mo�ynq��pa~LvPu�vPwªs±~�³GrtrtvPwIs±paw|z
st�Gv!�yvP~Lx�w|z{~Lx�wIsyr�m84g³Gstm�x�wwo �Npmo�st�Gv!��vPp�r�p�¶avl~�³Gr�rtvPwªs»��mow;ravPz+4I�Ást�Gv!m�x�wqmo~ ~��|paw|w|vP� Z �6[N� ¼ �Gv st�|m�r�z�~Lx�w �
syr�m84q³Gstmox�w�o ® p mo�±p{~�³GrtrtvPwIsN4qpa~�rI¶ar�x�³|w|z$w|x�mo�yv�pa~�~Lx�³|wIstmowG¶#´Txar±st�GvcrtvPu.pamow|zGv�r!xa´st�Gv5~LvP�o��u�vPu�4|r�paw|v
�ysyr�³|~Lst³Gr�va� ¼ �Gv��t³|u�xa´!st�GvP�yv ~Lx�wIsyr�m84q³|stm�x�w|�Á~Lx�w|�ystm�st³GsyvP��st�|v�~�³|rtrtvPwIsÁu�vPpa��³GrtvPz»4I�Ëst�Gv�º ® syxIx��½�

st�Gv{~Lx�wªsyr;m84q³Gstm�x�w¼o ® pK4FvPmow|¶�pa�ou{x��yscwGv�¶��om�¶�mU4q��v5m�w st�Gv{u�xartv��yxanq�qmo�ystmo~�p�syvPz � ® syvP~��|w|mxTI³Gva�Á�¤w � m�v�È
xa´¢p�u{paw|p�¶av94q�ov�u.p�st�GvPu{p�stmo~�pa�»u{x:zGvP��mowG¶{xa´¢st�Gv�p�4Wx � v.�y�D�ysyvPu �RÈ)v��t�GxÆÈ m�w_�m�¶G�^��m�st��rtv�n|r�vP�yvPwªstp �

stm�x�w st�Grtx�³|¶��$�o³|u{nWvPz�paw|z$z|mo�ysyr�mU4q³GsyvPz�vP��vP~Lsyr�mo~�pa��v�TI³qm � pa�ovPwªs
nqp�r;pau�v�syv�r���� ¼ �Gvc�o³qu�nFvPz#ngp�r�pau�v�syv�r��
½@¾ paw|z�¿�À�p�rtvÁst�Gv5vP�ovP~Lsyrtx����:syv5rtvP��mo�ystpaw|~Lv ½@¾ pawqz$st�GvÁu�vPu�4|r�pawGv�~�p�nqpa~�m�stpaw|~Lva�FrtvP�tnWvP~Lstm � vP���a� ¼ �|v
´Txar�u{v�r
nqp�r�pau�v�syv�r!pa~�~Lx�³|wIst�!´?xar x��|u{mo~Î��x����yvP� z|³GvÎsyx�st�GvcwGx�w|moz|vPpa�g~Lx�wIstpa~LsN4Fv�sÉÈ)v�vPw vP��vP~LsyrtxDzGvP�
paw|z
u�vPu"4qr�pawGva��È±�|mo��vÁst�Gv.�op�sysyv�r5nqp�r�pau�v�syv�rÁpa~�~Lx�³|wIst�c´?xar�st�Gv�nFv�rt´?vP~Lscmow|�t³q�op�syxar�4FvP�|p � m�x�³Gr�xa´ st�Gv{~LvP� �
�o³|�op�r�u{vPu"4|r;pawGva� ¼ �:nqmo~�pa� � pa�o³GvP��xa´ ½@¾ paw|z»¿�À p�rtv�}ÂÁ!�5paw|z4syvPwªst�q�cxa´
´#Ã���rtvP�ynFvP~Lstm � vP���a� ¼ �|v
z|mo�ysyr�mU4q³GsyvPz °!® �omow|v
vPu"4FxDz|m�vP�»u�vPu�4|r�paw|vy4qpa~Qr:¶artx�³|w|z.vWzWvP~Lst� mow.p�È)pÆ��st�|p�s¢m��»�tmou{m��op�rBsyxcst�Gv�ÍlrtvPp �
® x�wªstpa~Ls»u{x:zGvP�:n|r�xanWx��tvPz5mow Z ¿�[N��È±�|mo��v»st�|v)r�vPu{pamow|mow|¶K·+¸c¹lv�T:³|m � pa��vPwIs�4gm�nFx���vP�^rtv�nqrtvP�yvPwIs�st�|v)vWzFvP~Lstm � v
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4WvP~Lx�u{vP�!~Lx�u�nq³Gstp�stmox�w|pa�o���#vWV:nFvPw|�tm � vÎpawqz&wGvP~LvP�t�tp�r;mo���#z|vPu{paw|z|�)´?xar!st�Gvc³|�yv�xa´p�rtvPz|³q~LvPz � xar�zGv�r!zGv �
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¹:syv�n o pqp!mo��~�p�rtr�movPz$x�³Gs@4:�&rtvP�yxartstm�wG¶.syx�p#��³|m�stp�4q��v5�omowGvPp�r�mUXPp�stm�x�w&xa´»st�|vÁ� ¯ � �y�D�ysyvPu �Wst�Grtx�³|¶��$st�Gv
~��opa�t�tmo~�pa����³|u{u�vP�D� �Îu{p�n st�qp�s�mo��ÈlmozGvP�o�&vPu�nq��x(�avPz mow ~Lx�wªsyvPu{nWxar;p�rt�f�tvPu{mo~Lx�w|z|³q~LsyxarczGv � m�~Lv���mou5³ �
�op�stm�x�wêo �yv�v Z Ì�[�´Txar±p{zGv�stpamo��vPz z|vP�t~Lr�m�n|stmox�w#xa´st�Gvcpa�o¶axar�m�st�|u paw|z&´Txar!st�|vcpaw|pa���D�tmo� xa´Bm�st�
~Lx�w � v�rt¶avPw|~Lv

n|rtxanFv�rtstm�vP��p;�
�P�



�Ù�� ��<?2�<=&>�c� @=�}#¡�}2$&L� ¢3¢�'*!U£O<?#¡56&><?!12
Í±�n|r�v � m�x�³q�t����pawIstmo~�m�nqp�syvPz^�ast�Gv!�yx��o³Gstmox�w|��xa´qst�Gv!� ¯ ����³;4q�y�D�ysyvPu�~�paw�vWVG�|m84qm�sp�u{p�rQravPzq���5�tm�wG¶�³|�op�r��o�
nWv�r�st³GrQ4FvPz4~;�|p�r�pa~Lsyv�rlo �yv�v Z Ì�[`p;�4}$xartv�x � v�rP�)zq³Gv#syx st�Gv�~Lx�u{u�x�w��tsyr�³|~Lst³Grtv�mow8z|m � v�rt¶avPwq~Lv�´?xar�u xa´

o¤��p M i X �»~Lx�w|�yv�r � p�stm�x�w8xa´��g³~V:vP��o?vP��vP~Lsyr�m�~
7qvP�ozËpawqzË~�³Gr�rtvPwªs�zGvPw|��m�sÉ�#pcm��Ápaw�mou{nWxar�stpawªsÁmo�t�t³Gv#´Txar�st�Gv
~Lx�u�nq³GsyvPz{�tx��o³Gstm�x�wR�Í��»p�u{p�sysyv�rµxa´W´ pa~Ls��:m�sBmo�È)vP�o�	5qrDwGx(Èlw�st�|p�s�q³;V5nFx��ys 5ªn|rtxD~LvP�t�tm�wG¶�u{pP����vPpaz�syx�p
zGv�¶ar�paz|p�stm�x�w�mowÁst�Gv pa~�~�³Gr�pa~L�a�:z|³Gv)syx�wI³|u{v�r�mo~�pa�:z|m�zFv�rtvPwªstm�p�stm�x�wR��}$xartv�x � v�rP�I�ystpawqz|p�r�z�z|mo�yng�opa~LvPu�vPwIs 5
4qpa�yvPzl7qw|m�syv5vP��vPu�vPwIsl´?xar�u5³q�op�stm�x�w|�±zGx�w|xasln|rtx � m�zGv5mowIsyv�rtvP��vPu{vPwªs�~Lx�wªstmow:³|m�s��&xa´»wGxar�u.pa���q³;VW�gÈl�|mo~;�
~Lx�w|�ystm�st³GsyvP��p � m�x��op�stm�x�w$xa´st�Gv�pa~Lstm�x�w�5ªr�vPpa~Lstm�x�wfn|r�mow|~�monq��v�x�w&st�GvÁz|mo�t~Lrtv�syv5��v � vP�½� ¼ �Gv�rtv�´?xartva�qmow � m�v�È
xa´�st�Gv�7qwqm�syv±vP�ovPu�vPwªs
p�n|nqrtx�VGmou{p�stm�x�w�xa´�st�Gv�� ¯ � �y�D�ysyvPu �GÈ)v�³|�yvÎst�Gv � VDnFx�wGvPwªstm�pa�o���{�m�sysyvPz&}_m�V:vPz
��m�w|m�syvcºBx��o³qu�v5�t~;�GvPu�v5n|rtxanFx��yvPz$pawqz$paw|pa����X�vPzfmow Z �P¿6[paw|z$´ ³Grtst�|v�rlmow � vP�ystm�¶�p�syvPzfmow Z �6[N� ¼ �Gv�u�x��ys
rtvP��v � pawªs^´?vPp�st³GrtvP��xa´Ist�qmo�B7qw|m�syvBvP�ovPu�vPwªs�´Txar�uÁ³|�op�stmox�w�p�rtv»st�|p�s�mos^mo�R��xD~�pa�o���±~Lx�wq�yv�r � p�stm � vµpaw|zcmos^�tp�stmo��7|vP�
p z|mo�t~Lrtv�syv&u.p6VDmouÁ³|u�n|r�m�w|~�m�nq��va� ¼ �|mo���op�sysyv�r{nqrtxanFv�rtsÉ�ËvPw|�t³GrtvP��st�qp�s�st�Gv&~Lx�u�nq³GsyvPz�p�nqn|rtx�VGmou{p�syv
m�x�w ~Lx�w|~LvPwIsyr�p�stm�x�w4m���p$�ysyr�mo~Lst���$nWx���m�stm � v�´?³qw|~Lstm�x�w ³|w|zGv�rÎst�Gv{�tx���v�rtv�T:³GvP�ys�st�|p�s�st�Gv{~Lx�u{nq³Gstp�stm�x�w|pa�
¶ar�moz mo�Îxa´ k�vP�opa³|w|pÆ�_s��InFva��st�qmo���op�sysyv�r�~Lx�w|zqm�stm�x�w pa�o��x(ÈlmowG¶�st�Gv{nqrtvP�yvPw|~Lv�xa´)x24|st³|�yv�syr;mopawG¶���vP��mowfst�Gv
¶av�x�u�v�syr�mo~�pa�Wnqp�rtstmostm�x�w{xa´Rst�GvÎzGx�u{pam�wR� ¼ �Gv±w:³|u�v�r�m�~�pa�|nFv�rt´?xar�u{paw|~Lv!xa´Rst�|v�z|m��t~Lrtv�stm8XPp�stm�x�w#�t~��|vPu�v�m�w
st�Gv��tmouÁ³|�op�stmox�w#xa´º � ® �!p�rtvcvWVDsyvPw|�tm � vP�o��z|m��t~�³|�t�yvPz�mow Z Ïq���P�:���P�6[N�

¤ � FÐ� � A�JQH�LN«n¥ �S:FÐ«�?:S
�²w st�|m�� �yvP~Lstm�x�wR��È)v�z|mo�t~�³q�t��p �yvP��vP~Lstm�x�w xa´Á�tmo¶�w|m87q~�pawIs�syvP�ys$~�pa�yvP����È±�|mo~�� z|vPu�x�w|�ysyr�p�syv��|xÆÈ st�Gv

u�x:z|vP�omowG¶c�ysyr;p�syv�¶�m�vP�µx�³|st�omowGvPz{m�w�¹:vP~Lst���D�cpaw|z��c~�paw
4Fv!n|rtx27|stp�4g���5vPu{nq��xÆ�avPz#´?xar¢st�Gv��tmouÁ³|�op�stm�x�w�xa´^p
rtvPpa�omo�ystm�~!º � ® �t³;4;�¤vP~Ls)syx�p5u�vPpa��³GrtvPu�vPwIs n|rtxD~LvPz|³Grtva�:Èlm�st�#paw#xanqstmou{pa�gsyr�pazGv � x�zs4Wv�s�È¢v�vPw�pa~�~�³Gr;pa~L�
paw|z ~Lx�u�nq³Gstp�stm�x�wqpa�lvWzFxarts����¤w pa�o�±st�GvfnFv�rt´Txar;u�vPz ~Lx�u{nq³Gstp�stm�x�w|�P�!È¢v pa�t��³|u�vfst�|p�s#st�|vfvWVDsyv�r�w|pa�

�LÏ



� x���stp�¶av5�ystm�u5³|��p�stm�x�w �|pa�
st�Gv�´Tx��o�oxÆÈlmow|¶Á´?xar�u

´-µ�¶�o ñ p ó ´U¦Ë¾§d�´�¨�o ñ0ü�ñ µ�¶�p � o?Ï'p
Èl�Gv�rtv+´U¦ mo�
st�Gv ¯ v�r�w|�ts!nFxasyvPwªstmopa��sÉ�:nqmo~�pa��xa´�st�|v"����~��|paw|w|vP�½�"¨0o^��p!mo�
st�Gv5³|w|m�s!�ysyv�n_´?³qw|~Lstm�x�wR�|paw|z
ñ µ�¶�© ñ^] m��!st�Gvcstm�u�v5��v � vP�òp�slÈl�qmo~��&p � x���stp�¶av�zGrtxan$v�T:³|pa��syxªd�´ mo�lp�n|nq�om�vPz$pa~Lrtx��t�±st�Gv5u�vPu�4|r�paw|va�
� v�pa�o�yx{�yv�s ñ ] ó �D�ä· ` ó ���{paw|z ñ�µ�¶ ó ñ ] ¾��>d ñ �GÈl�|mo��v�st�Gv � pa�o³GvP�
xa´òst�Gv�nqp�r�pau�v�syv�r;�Fd�´ paw|z«d ñ
p�rtv5�ynFvP~�m87qvPz ´Txar±vPpa~�� �tmouÁ³|�op�stmox�wR� ¼ �|v�~Lx�u�nq³Gstp�stmox�w|pa��zGx�u.pamow�Á mo�!p{r�vP~LstpawG¶���v5pa��mow&�m�¶G���cÈlmost�

¬ À ó ��� ð � paw|z u ¸c¹ ó � ð � �|Èl�|mo�ov±st�Gv"7qw|m�syvÎvP��vPu�vPwIs!¶ar�m�z ~Lx�w|�tmo�yst�!xa´B�aÂaÂ�syr�mopawG¶���vP�P� ¼ �Gvcmow|mostmopa�
~Lx�w|z|m�stm�x�w ´?xarcst�Gv{mox�w|mo~�~Lx�w|~LvPwIsyr�p�stm�x�wËmow st�Gv{~��qpaw|wGvP�»mo� ð ] orq p ó ð1o® orq p;�òÈl�Gv�rtv ð1p® rtv�n|r�vP�yvPwªst�
st�Gv�m�x�w ~Lx�w|~LvPwIsyr�p�stm�x�wfp�s!st�Gv ¯ v�r�w|�ts!v�TI³qmo�om84|r;mo³|u ~Lx�w|zqm�stm�x�wR�

¯�Ù�Ú °±�UEp&AC58E²�´³µ<=&*�79;4O�"58@±¶l!1@=&>56�1�J�$&*<�#§0�@?5U&*<?!12
�²w st�|m����yvP~Lstm�x�wR�^È)v{~Lx�w|�tm�zGv�rcp �tmouÁ³|�op�stm�x�wfsyvP�ys5~�pa�yv{st�|p�s�rtv�nqrtvP�yvPwIst�cpaw vWVDpau{nq��v�xa´)st�Gv�sÉÈ)x65I�ysyv�n
n|rtxD~LvPz|³Grtv±n|rtxanFx��yvPz�mow ¹:vP~Ls��|�:� ¼ �Gv�x�z � �om�wGv�~Lx�u{nq³Gstp�stm�x�w|�P��4gpa�yvPz�x�w#st�|vÎ� ¯ ��ngp�rtstmopa�Wz|m�zFv�rtvPwªstm�pa�
u�x:z|vP�½�RwGv�vPzGvPzfsyx vWV:syr;pa~Lscpaw v�TI³|m � pa��vPwIs�vP��vP~Lsyr�mo~��o³|u{nWvPz_nqp�r�pau{v�syv�rcu�x:z|vP��p�r�vÁnFv�rt´?xar�u�vPzf³|w|z|v�r
st�Gv�pa���t³|u�n|stmox�w.xa´�paw�mozGvPpa�W�tmouÁ³|�op�stmox�wR� ° v�´Tv�r�r�mowG¶5syx��m�¶G�G�o?r�m�¶��Is�p;�:st�qmo�¢u{vPpaw|�)st�|p�s¢st�|v±vP��vP~Lsyr�x:zGv
�t�Gxartst~�³Gst�Ást�Gv�rtvP�tm��ystm � v.ngp�st� ½]¾ �»�tstmou5³q�op�stmowG¶$zqm�rtvP~Lst��� wGxDzGv�Í��»¹D³|~;�Ëpf�tm�st³|p�stmox�w4~LxartrtvP�tnWx�wqz|��syx
nq�opa~�mowG¶�st�|v!vP��vP~LsyrtxDzGvlmow.~Lx�wªstpa~Ls)Èlm�st��st�|vl~LvP�o�o³|��p�r»u�vPu"4qr�pawGva�ªÈ±�|mo~��.pau�x�³|wIst�»syx��yv�systm�wG¶ ¬�¾ ó �cm�w
��mo¶G�q�lpaw|z ½ ¾ ó ��m�w�o½��p X �BÍÔ7qr��ys»�tmou{nq�om87|vPz��t~;�GvPu�v!xa´Fst�Gv±v�TI³qm � pa�ovPwªsBvP��vP~Lsyr;mo~!u�xDzGvP�|mo�µmo�o�o³|�tsyr�p�syvPz
mowË�m�¶G�B¿:� ¼ �Gv�v�TI³qm � pa�ovPwªsÁ~�p�nqpa~�m�stpaw|~Lvl¿ ¾^· �BÈl�qmo~��8pa~�~Lx�³|wIst��´TxarÁst�Gv pa~�~�³|uÁ³|�op�stm�x�w � zGv�nq��v�stm�x�w4xa´
m�x�w|�
z|³Gr;mowG¶�st�Gvc~�³Grtr�vPwªs
syr�pawq�tm�vPwIs��qmo�
zGv97qw|vPz pa�

¿ ¾^· ó dl¸d�´ �
Èlm�st�ldl¸ óH¹ ¶»º_¼¾½¶À¿ÂÁ o m h orÃäp ü m X orÃäp�p k ÃF� m h paw|z m X 4WvPm�wG¶�st�Gv±~�³|rtrtvPwIst��|x(ÈlmowG¶�pa~Lr�x��t�µst�|v±~Lrtx��t� � �yvP~Lstm�x�w|�K h paw|znK X xa´Bst�GvÁ~��|pawqwGvP�½� ¼ �Gvcnq³|rtvP����rtvP�tmo�ystm � v���x�paz ½]¾^· vWVD�|mU4qm�syvPzw4:��st�Gv5~;�|paw|wGvP�òmow&�ystp�stm�x�wqp�rt�

�P¿



Req ξ Req (1−ξ)

C eq

A

u(t−t  )st∆V

C

��mo¶�³Grtvc¿:� � T:³|m � pa��vPwIs
vP��vP~Lsyr�mo~�u{x:zGvP�Fxa´st�Gvc~;�|paw|wGvP�N�
~Lx�w|z|m�stm�x�wq�
mo�
~Lx�u�nq³GsyvPz_pa�

½]¾^· ó d�´m h o ñXWZY\[ p �
�²w � m�v�È xa´
syr�paw|��m�vPwªsÁ�tmouÁ³|�op�stm�x�wq��� ½]¾�· m��cnqp�rtstmostm�x�wGvPz4m�wªsyx_sÉÈ)xf~Lx�wIsyr�m84q³|stm�x�w|�E4:��mowIsyrtxDz|³|~�mowG¶�st�Gv
paz|mou�vPw|��m�x�w|pa�nqp�r�pau{v�syv�r�ÄD��pa�5mo�o�o³q�ysyr�p�syvPz mow��m�¶G��¿:� ¼ �qmo�c�op�sysyv�r5nqp�r�pau�v�syv�r�mo��st³|w|vPz�³Gn4mow4�t³|~��
p&È pP� st�|p�s5st�Gv.�yx��o³|stm�x�w xa´ st�Gv � k � u�xDzGvP�Bxa´ st�Gv#v�TI³|m � pa��vPwIs�vP��vP~Lsyr�m�~�pa�µ~�m�r�~�³qm�scp�¶artv�vP�5Èlm�st� st�Gv
~�³GrtrtvPwIs
syr�paw|�tmovPwªs!~Lx�u�ng³GsyvPz&Èlmost��st�Gvc�µk � x�zä5I�om�wGv��tmouÁ³|�op�stm�x�wR�

¹D³|~;��nqp�r�pau�v�syv�r�vWVDsyr�pa~Lstm�x�w�nqrtx:~LvPzq³Grtv�mo��~�p�rtr�m�vPz8x�³Gs�mow8st�Gv ~�pa�yvLd�´ ó �a¿��(�l´ paw|z§d ñ ó
¿��a�ÆÅ6Ç��^pa�����GxÆÈlw mowf�m�¶G�RÀ:� ¼ �Gv�~�m�r�~�³|��p�r±u{p�rQrav�r;��mozGvPwIstm�´T� st�|vÁm�x�wqmo~5~�³|rtrtvPwIs±x24|stpam�wGvPzf4I�$�tx�� � m�wG¶
st�Gvf� ¯ ��nqrtx24q��vPu �
È±m�st� p8�yx��om�z �omow|v$syx�mowIsyv�rtnFx��op�syv$st�Gv ~Lx�u�nq³|syvPz-~�³|rtrtvPwIs � pa�o³GvP��� ¼ �Gvf~Lrtx��t�

u{p�rQrav�r��#rtv�n|rtvP�tvPwªs#st�Gv$syr�pawq�tm�vPwIs#~�³Grtr�vPwªs#n|rtvPz|mo~LsyvPz 4I��st�Gv_v�TI³qm � pa�ovPwªs � k � u{x:zGvP�N� �qp � mowG¶4�yv�s

¿ ¾�· ó �È� �aÂp2Ã�� ½]¾^· ó ��� ÀD�1��Á pawqz§Ä ó �È�o�P�:� k�v97qw|m�wG¶�4:� m�É6Ê o ñ p�st�Gvf~�³GrtrtvPwIs��|x(ÈlmowG¶4´Trtx�u
wGx:z|vÎÍ syx{wGxDzGv ® paw|z$~Lx�u�nq³GsyvPzw4:��st�Gv � k � u�xDzGvP�o ~L´²�µ�m�¶G�q¿�p;�|st�Gvcu.p6VDmouÁ³|u z|m��t~Lrtv�nqpaw|~L�a�|m�w

p�4q�yx��o³Gsyv � pa�o³Gva�;4Fv�sÉÈ)v�vPw m h o ñ p)paw|z m�É6Ê o ñ p¢x � v�r!st�|v�stmou�v�mowIsyv�r � pa�Fxa´òst�Gvc�tmouÁ³|�op�stmox�w#mo� xa´òst�Gv�xar�zGv�r
xa´¢¿ËÅU�5�WÈ±�|mo~��_~LxartrtvP�ynFx�w|zq�lsyx�paw pa~�~�³Gr�pa~L�$xa´µst�Gv5r�vPz|³|~LvPz � xar�z|v�r±u�xDzGvP�òÈlm�st�&r�vP�ynFvP~Ls±syx�st�GvÁ´?³q�o� �

�PÀ



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

x 10
−8

−1

0

1

2

3

4

5

6

7

8

9
x 10

−11

[s]

[A
]

PDEs model
Eq. electric model, ξ=0.196

�m�¶�³Grtv�À:� ¼ r�paw|��m�vPwªsy4FvP�|p � mox�³Gr
xa´òst�|v�m�x�w|mo~Î~�³Gr�rtvPwªs!m�w�st�Gv�~�pa�yvÌd
´ ó �a¿��(�l´#�
�t~�pa��v5� ¯ �-u�xDzGvP�Rxa´Bp�4Fx�³Gs����.nFv�r�~LvPwªs�� ¼ �|m��
x24|stpamowGvPz_pa~�~�³Gr�pa~L�&mo�lp � v�rt� ¶ax:x:z$rtvP�t³|�os��q~Lx�u�nqp�rtvPz
Èlm�st�fst�Gv�vWVDsyrtvPu�v{�tmou{nq�omo~�m�s�� xa´¢st�|vÁvP�ovP~Lsyr�mo~�pa�Bv�T:³|m � pa��vPwIsÎ��³|u�nFvPz$ngp�r�pau�v�syv�r�p�n|nqrtx�VGmou{p�stm�x�wfst�|p�s
mo�
vPu�nq�oxÆ�avPzR� Í �yvP~Lx�w|z$w:³|u�v�r;mo~�pa�RvWVDnWv�r;mou�vPwIs!�tmou{mo��p�r)syx#st�Gvcn|r�v � m�x�³q�
x�wGv�mo�lmo�o�o³|�tsyr�p�syvPz mow&�m�¶G�WÌ
mow�st�Gv�~�pa�tv�xa´òp�wGv�¶�p�stm � v � x���stp�¶av"4qmopa�tmow|¶�zGrtxan«d�´ ó ü �P¿��(�l´ p�n|nq�omovPz.syx�st�Gv�~��qpaw|wGvP�½� ¼ �|v±stmou{v

�ysyv�nd ñ mo�±st�GvÁ��pau�vÁpa�Îmow_st�GvÁn|rtv � m�x�³|�lsyvP�ys�~�pa�yva�RÈl�|mo�ov�st�Gv5vP�ovP~Lsyr�mo~�pa��v�TI³qm � pa�ovPwªs±nqp�r�pau�v�syv�r��Îp�rtv
¿ ¾�· ó �È�o�ÆÌ�p2Ã�� ½ ¾^· ó �P��� ÏIÌ��EÁ paw|znÄ ó �È� ��Â:� ¼ �Gv�pa~�~�³Gr�pa~L�_xa´µst�Gv � k � u�xDzGvP�òm��lst�Gv��tpau{vÁpa�
~Lx�u�nq³GsyvPz&m�w�st�Gv�~�pa�yvcÈ±�Gv�rtv�st�Gv � x��ostp�¶av5zGrtxan&m��
v�TI³qpa�RsyxCd�´ ó �a¿��(�l´.�
¯�Ù�� °±�UEp&AC58E²�´³µ<=&*�ÎÍÏ!12�ÐÆ9²4��"58@±¶l!1@D&>5��,�§�$&*<?#§03@=56&*<=!12
�²w st�qmo�
�yvP~Lstm�x�wR�gÈ¢v5~Lx�w|�tmozGv�r!p.u�xartvcrtvPpa��mo�ystmo~Îu�vPpa�t³|rtvPu�vPwIs!vWV:nFv�r�m�u�vPwªs��|pa~�~Lx�³qwªstmow|¶{´Txar�wGx�w�5Imoz|vPpa�
vWzWvP~Lst�»��³|~��Ápa�x��|u{mo~¢��x��t�yvP�mow�st�Gv vP��vP~Lsyrtx����:syv�4qp�st�R� ¼ �GvP�yv)�op�sysyv�r»p�rtv)È¢vP���	5qr:w|xÆÈlw5syx]4Wv)rtvP�ynFx�w|��m84q��v
´Txarlp�����xÆÈ)v�rl~�³Grtr�vPwªs
syr�pawq�tm�vPwIs��;4WvP~�pa³q�yv�st�Gv�� �omou{mosµst�Gv�p�4gmo�om�s��{xa´òst�|v�vP��vP~LsyrtxDzGvcsyx{mow|�tstpawªstpawGv�x�³q�t���
n|rtx � mozGvcpa���^xa´st�Gv5mox�w|mo~�~��qp�rt¶av5wGv�vPz|vPz�4:��st�|v5~LvP�o�o³q�op�r!u�vPu�4|r�pawGv Z ��[N� ° v�´Tv�rtr;mowG¶{syx���mo¶G�����qÈ)v5�yv�s
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PDEs model
Eq. electric model, ξ=0.08

��mo¶�³Grtv5ÌI� ¼ r�paw|�tmovPwªsy4FvP�|p � m�x�³|r
xa´�st�|vcm�x�w|mo~Î~�³Grtr�vPwªslm�w�st�Gvc~�pa�yv�d
´ ó ü �P¿��(�l´{�
u ¾ ó �Wù8� ��È±�|mo~��Ë~LxartrtvP�ynFx�w|zq��syx_pawËvP��vP~LsyrtxDzGv.xa´!��³Grt´ pa~LvC� ¾ ó �Wù8� X �paw|z ¬ ¾ óÑu ¾ � ¯ xastmowG¶
st�|p�s�st�Gv��ynFvP~�m87q~Á~�p�nqpa~�m�stpaw|~Lv�¿�À i µÎnFv�r�³|w|m�sÎp�rtvPp�xa´)st�Gv�u�vPu�4|r�pawGv�mo�Îxa´¢st�Gv�xar�zGv�r�xa´Î�Wù�ÃÒÆ� � X
o �yv�v Z ����[`p;�µst�|v&~�p�nqpa~�m�stm � v&��x�paz8vWVG�|m84qmosyvPzê4:�4st�Gv&~LvP���o³|�op�r�u�vPu�4|r�pawGv mo�G¿�À ó ¿�À i µ"� ¾ ó ����´QÃ��
� v$�yv�s.pa�o�tx ½]¾ ó Ì�}fÁÎ� �|p � mowG¶ pa�t�t³qu�vPz p rtvP�tm��ystm � v�nqp�st��xa´Î��vPwG¶ast� ¬�¾ paw|z ~Lrtx���� 5I�yvP~Lstm�x�w§� ¾ �
¼ �Gv�stmou�v��ysyv�n�~��Gx��yvPw�´?xar�st�Gv �tmouÁ³|�op�stm�x�wËmo�Ód ñ ó ��� ð Çª�BÈl�|mo��vªd�´ ó ü �P¿��(�l´.���m�¶G�BÂ_���GxÆÈl�
st�Gv#stm�u�v.v � x��o³|stm�x�w4xa´
st�|v#syxastpa� ~�³Grtr�vPwªs5n|rtx � mozGvPzê4I� st�|v#vP��vP~Lsyr�x:zGva�Èl�qmo��v.�m�¶G��&rtv�nqrtvP�yvPwIst��st�Gv
stmou�v�v � x��o³Gstmox�w xa´¢st�|v.~�³GrtrtvPwIsc�tmow#ravPzs4I�fst�Gv.m�x�wqmo~�~��|paw|w|vP�½� ¼ �Gv{~�³Gr�rtvPwªs�nFvPp�r p�scst�GvÐ4Fv�¶�mow|wqmowG¶
xa´µst�Gv�syr�paw|��m�vPwªs�mo�Îz|³|v5syx�st�Gv�z|mo�tnq�opa~LvPu�vPwIs�~�³|rtrtvPwIsÎ~Lx�wIsyr�m84g³Gstm�x�wøo Í]pIo ~L´²�5�m�¶G�B��p±paw|z mo�Îpa�ou�x��ts
st�Grtv�vÁxar�zGv�r��±xa´µu{p�¶�w|most³|zGv��op�r�¶av�r�st�qpaw$st�Gv��ysyvPpazG� � �ystp�syv�~�³Grtr�vPwªsÎ�tmow;ravPz�4I�$st�Gv5m�x�wqmo~�~;�|paw|wGvP�Ro ~L´��
��mo¶G�ò��p;� ¼ �|v�v�TI³|m � pa��vPwIs�stmou�v{~Lx�wq�ystpawªs5xa´¢st�|v{syr�paw|�tmovPwªs�nq�|vPwGx�u�vPwGx�w ~�pawê4Wv�r�x�³G¶��|���_vP�ystmou{p�syvPz
pa�aÃ ¾�· ó ½]¾ ¿�ÀÕÔ�Ì�� ð Çª��paw|z�~�paw�4Fv�~Lx�u�nqp�r�vPz Èlm�st� st�Gv�stm�u�v��t~�pa��v�xa´ st�Gv{~�³Grtr�vPwªs�zG�Dw|pau{mo~���m�w
st�Gv&~�pa�yv&xa´Îpaw�mozGvPpa�
�ystm�u5³|��p�stm�x�wR�»~Lx�w;7|r;u{mowG¶fst�|p�s{st�Gv syr;paw|�tm�vPwIs�z|³Gr�p�stm�x�w�mo��z|x�u{mow|p�syvPzø4:�4st�Gv
z|mo�ynq��pa~LvPu�vPwªs!~�³|rtrtvPwIs!~Lx�wªsyr�mU4q³Gstm�x�wR�Gpa�±pawªstmo~�monqp�syvPz&p�4Fx � va�
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�m�¶�³|rtv�Â:� ¼ xastpa��~�³Grtr�vPwªs
n|r�x � mozGvPz�4:�#st�Gv�vP��vP~LsyrtxDzGva�
Í ~Lx�wq~��o³|z|mow|¶5syvP�ys!~�pa�tv�mo�
~�p�rtr�movPz#x�³|s!mow�st�GvÎ´Tx�����xÆÈlm�wG¶�syx{~��GvP~�r�st�|v�vWzWvP~Ls!xa´�st�Gv�n|r�vP�yvPw|~LvÎxa´�p

�op�rt¶avÎwI³|u�4Fv�rµxa´�mox�w|mo~!~;�|paw|wGvP�o�)mow � x�� � vPz�mow{st�GvÎu�vPpa�t³|rtvPu�vPwIs¢n|r�x:~LvP�t�¢x�w#st�Gv±x � v�r�pa�o�F�tmouÁ³|�op�stmox�w�xa´
st�GvN4qm�x��oxa¶�mo~�pa�G�y�D�ysyvPu ��²w.�t³|~��.p�rtvPpa�omo�tstmo~
~�pa�yv!st�Gv±³|�yv
xa´Fst�Gv!v�T:³|m � pa��vPwIsBvP��vP~Lsyr�mo~�pa�|u{x:zGvP�Gzqmo�t~�³|�t�tvPz
mow�¹:vP~Ls���¿:�o��mo�Î�ysyrtx�wG¶��o�$rtvP~Lx�u{u{vPw|zGvPz mowfxar�zGv�r�syx rtvPpa~;��paw xan|stmou.pa�òsyr;pazGv � x�z»4Fv�s�È¢v�vPw�u{x:zGvP��mowG¶
pa~�~�³Gr�pa~L� paw|z ~Lx�u�nq³Gstp�stm�x�wqpa�òvWzFxarts��Ì�-m�st�fst�|m��lnq³|rtnFx��yva�W³qw|zGv�rÎst�Gv��tmou�nq��m�´T�DmowG¶{pa���t³|u�n|stmox�w$st�|p�s
pa�o�Dst�Gvl~;�|paw|wGvP�o�Bp�r�vlmozGvPwIstmo~�pa�D´?rtx�u st�Gvl�ysyr;³|~Lst³Gr�pa�DnFx�mowIsxa´ � m�v�Èc��È)vl~�paw{�tstmo�o�:vPu�nq��x(�5st�|vN4Fx�³|w|z|p�rt�
~Lx�w|z|m�stm�x�wq�
zGvP�t~Lr�m84FvPz�mow$¹:vP~Ls��gÏÐ4I� u�xDz|m�´?�DmowG¶ � Tq�0o½��p X pa�

ÿ�o ñ p�¾ ½]¾ ¿�À k ÿ�o ñ pk ñ ó ´äµ�¶Qo ñ p ü ½@¾ ·�¸�¹ m h o ñ p � o½¿�p
mow.xar;zGv�r syx�pa~�~Lx�³qwªs ´?xar)st�|v�pau�ng�om87q~�p�stm�x�w#v�T:³|pa�qsyx�pÁ´ pa~LsyxarN·�¸c¹5xa´^st�GvÎ�tmow|¶���v±~�³Gr�rtvPwªs ~Lx�wIsyr�m84q³Gstmox�w
m h �5�m�¶G�»��� mo�o��³|�ysyr�p�syvP�±st�Gv�stmou�v�v � x��o³|stm�x�w xa´µst�Gv � x��ostp�¶av.zGrtxan pa~Lrtx��t�cst�Gv{u�vPu�4|r�pawGv�mowfst�Gv{~�pa�yv
·�¸c¹ ó ���a�a�D� ¯ xastmo~Lv5st�|p�slst�Gv5vWzWvP~Lstm � vÁp�n|ng�om�vPz � x���stp�¶av��ystmouÁ³|�op�stmox�w pa~Lrtx��t�±st�Gv5u�v94qr�pawGv�mo�lÏ����l´
��xÆÈ)v�r st�|paw-st�GvfvWV:syv�r�wqpa� � x��ostp�¶av�zGrtxanÖd�´ ó ü �P¿��(�l´Ö4FvP~�pa³|�yvfxa´cst�Gv �tm�¶�wqm87q~�pawIs.x��|u{m�~$��x��t�
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�m�¶�³Grtv��:�µ��x�w|m�~�~�³GrtrtvPwIs!�tmow;ravPz�4:��st�Gv�~��qpaw|wGvP�½�
mowªsyr�x:z|³q~LvPzR�Gmow�st�Gvcn|r�vP�yvPwªs!~�pa�tva�ä4:�#st�Gv�vP��vP~Lsyrtx����:syvcrtvP�tm��ystm � v�nqp�st� ½ ¾ �

× ¨ÑC@>IH«�FISBJQC@>ISÂLN>ID ¯ÐF�?BFIA)�öÓ»�A)SB¤�H0?BJQPK�S
�²w�st�|m��)p�r�stmo~���va�DÈ¢vc�qp � vcpaz|zGr�vP�t�yvPz�st�Gv�u{p�st�GvPu.p�stmo~�pa�^u�xDzGvP�omow|¶5paw|z �tm�u5³|��p�stm�x�w.xa´p�u�vPpa�t³Gr�vPu�vPwªs

n|rtxD~LvPz|³GrtvÎ´?xar � x���stp�¶avÁxanWv�r;p�syvPz&m�x�w|mo~Î~;�|paw|wGvP�o�P��-most�5st�qmo�pamou �ap�nqp�rtstmopa�Dz|m�zFv�rtvPwIstmopa�:�y�:�tsyvPu xa´gv�TI³qp�stm�x�w|�B�|pa�04Fv�vPwÁn|rtxanFx��yvPz5syxÎz|vP�t~Lr�m84Fv¢~;�|p�rt¶av
syr�paw|�ynFxarts mow#st�Gv�~��|paw|w|vP�½�:pawqz#st�|vÎu{x:zGvP�W�|pa��4Fv�vPw�~Lx�³Gnq��vPz#syx�st�Gv�vWV:syv�r�wqpa�R�ystmouÁ³|�op�syxar)v�TI³|monqu�vPwIs
st�Grtx�³G¶�� st�Gv$mowIsyrtxDz|³|~Lstm�x�w�xa´În|r�xanWv�r�4Wx�³qw|z|p�rt��~Lx�w|z|m�stmox�w|��´Txar�st�Gv&vP�ovP~Lsyr�mo~&nFxasyvPwIstmopa�!pa~Lrtx����.st�Gv
~��|paw|w|vP�^u�vPu�4|r�pawGva�

¼ �Gv.�¢k � u{x:zGvP�µ�|pa�cst�GvPwº4Fv�vPw vPu�nq�oxÆ�avPzËsyx_zGv�r�m � v.paw4v�T:³|m � pa��vPwIscrtvPz|³q~LvPz � xar�zGv�r�u{x:zGvP�µ´Txar
st�GvcvP��vP~Lsyr�m�~�pa�Rrtv�n|rtvP�tvPwªstp�stm�x�w&xa´�st�|vc~��|paw|w|vP�)4I��u�vPpaw|�lxa´���mou�nq��v��o³qu�nFvPz.nqp�r;pau�v�syv�r����

� VDsyvPw|�tm � v�w:³|u�v�r�m�~�pa�òvWVDnFv�r�mou�vPwIst�Î�|p � vÐ4Fv�vPwfnFv�rt´?xar�u�vPzfsyx&~Lx�u�nqp�rtv�st�Gv�pa~�~�³Gr;pa~L�_xa´)st�Gv�´?³q�o�
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�m�¶�³Gr�v{���D�µºBx���stp�¶avÁzGrtxan&pa~Lrtx��t�lst�Gv�u�vPu�4|r�paw|vcmow�st�Gv�~�pa�yv�·�¸c¹ ó ���a�a�D�

�µk � u�xDzGvP�qÈ±m�st�.st�qp�s)xa´�st�Gv±r�vPz|³|~LvPz � xar�z|v�r)u�xDzGvP�gx�w�st�Gv���mou5³q�op�stm�x�w#xa´�m�x�w|mo~±~��|pawqwGvP�o�)�t³;4~�yvP~Ls¢syx
mozGvPpa�Rpaw|z&w|x�w � mozGvPpa�R�ystm�u5³|��p�stm�x�w|���

�|³Grtst�|v�r.rtvP�yvPp�r;~��-z|m�rtvP~Lstm�x�wq��st�|p�s�È¢v$pam�u syx�mow � vP�tstm�¶�p�syv_mow st�Gv$´?r�pau�v�È)xarQr�xa´�u�vPpa�t³Gr�vPu�vPwªs
p�n|nq�omo~�p�stmox�w|�
mow � �ovP~Lsyrtx��µ�I�:��m�x���xa¶a��p�rtva�

Y st�Gv&mou{n|rtx � vPu{vPwªs�xa´�st�Gv vWVDsyr�pa~Lstm�x�w nqrtx:~LvPzq³Grtv�xa´±v�T:³|m � pa��vPwIsÁvP�ovP~Lsyr�mo~�pa�
nqp�r;pau�v�syv�r��Ð4:�Ëpa~ �
~Lx�³|wIstmowG¶�´?xar
st�Gvc�ynFvP~�m87q~K4qm�x���xa¶�m�~�pa�½�IvP�ovP~Lsyrtx:~;�GvPu{mo~�pa�Rpawqz�¶av�x�u�v�syr�mo~�pa�RnqrtxanFv�rtstm�vP�¢xa´òst�Gv�~Lx�w �
�tmoz|v�rtvPz ~��|pawqwGvP��3

Y st�Gv{mou{nq��vPu�vPwIstp�stm�x�wfxa´)p�u{m8V:vPz � u{x:zGv��tm�u5³|��p�stm�x�w$syx:x���4qpa�tvPz x�w st�Gv{~Lx�³Gnq�om�wG¶�4Fv�sÉÈ)v�vPw st�Gv
�µk � paw|z � k � z|m�zFv�rtvPwIstmopa� u�xDzGvP�o���»mow�xar;zGv�r�syx4�yst³|zG�Ëu�xartv&~Lx�u�nq�ovWVËnq�I�:��mo~�pa� �tm�st³|p�stm�x�wq�
�t³|~;�&pa�!¶�p�stm�wG¶{nq�GvPw|x�u�vPw|p�paw|z pa~Lstm�x�w$nFxasyvPwªstmopa��� Z À6[c3

Y st�Gv�³|�yvÁxa´»st�Gv�u{p�st�|vPu{p�stmo~�pa�u�xDzGvP�omowG¶�paw|zf~Lx�u�nq³Gstp�stm�x�wqpa�òsyvP~;�|w|mUT:³GvP�Îz|mo��~�³|�t�yvPz_p�4Wx � v�´Txar
st�Gv�pa~�~�³|r�p�syv5paw|z&v9d.~�m�vPwIs!�tmouÁ³|�op�stm�x�w�xa´�st�Gv��p�st~�� ® �opau{n&u�vPpa�t³GrtvPu{vPwªs!v�T:³|m�ngu�vPwªs��

�D�
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¼ �Gv
pa³Gst�Gxar���¶ar�p�syv�´ ³|�o�o��st�|paw;r5k±rÆ�O��m�x � pau"4gp�systmo�ystp�}_p�r�mowGx�´?xar»�|mo�~Lx�wªsyr;m84q³Gstm�x�wÁsyxÎst�Gv
rtvP�tvPp�r�~���x24 �
�¤vP~LsBxa´gst�Gv
u{pawI³q�t~Lr�m�n|s��B}_pa�t�tmou�x�Ê�x�wG¶�p�rtv�systmDÈ pa�»�t³Gn|nFxartsyvPz�4:��st�GvF��r�pawIsc�t}$x:zGvP���om ® x�u�nq³Gstp�XPm�x�w �
pa�omGmow ¯ pawGx � � m�x �É� �ov�sysyrtx�w|mo~�pa�D�D��x��om�syvP~�w|mo~Lxczqm|}$mo��pawGx�o½���a�ªÌ2p;�.Û�x��yv�nq�Ó� ��Ûav�r�x�u�v
È)pa�¢�t³Gn|nFxartsyvPzI4:�
� ¯±° ¹G³;4R~Lx�wªsyr�pa~LsÎÊ�Ê ® ¯ �a�a�G�LÏ � ��¿ � ® � ����Ï|�lo Í�z � paw|~LvPz ¼ x:x��o�±´Txar ® x�u{nq³Gstp�stm�x�w|pa��}$p�syv�r;mopa�o� � wG¶�m �
wGv�v�r�mowG¶'p;� ° mo~�~�p�r�zGx.¹Dpa~�~Lx�È pa�
�t³GnqnWxar�syvPz
4:�{st�Gv�}4� · � ° �ç¹W� ¼ �U�Îr�pawªs��yÍ±n|n|rtx����tmou{p�XPm�x�w|v ¯ ³|u�v�r�m�~�p
z|mR�»rtx24g��vPu{m^}_³|��stmo�t~�pa��p5vÁ}$³|�ostm87q�tmo~�pÁ~Lx�w ¼ vP~�w|mo~;�Gv�Í�z|p�systm � vP�#o½���a��À�5:���a��Â�p;�
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m�{"h`};a/ÞaW_`_ç�3�Îp�r;�opaw|z&�¢³;4q�omo���|mowG¶G� ¯ v�ÈHß»xar�rg�g���a���:�
Z ��[�ºÁ�ò� p�r�~�mo��x�w^�òkÁ� ® �|vPwR� ° � � m��yvPwq4Fv�rt¶G��paw|zÏÛ|�à� ��Ûav�rtx�u{va�«á�³|pa�om�stp�stm � v.n|rtxanFv�rtstm�vP��xa´!�tsyvPpazG� �
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