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ªv«g¬®­ ¯/°t­®±I²_³L´tµc«l±I²@³©´¶¬®·0¸I«l¹»º0¼ j@k½ba�¾x�n¿o_f��p�.etqck�}»f>�.etr��Àj@klÁ��ÃÂ>}Ikle/}vigjYnpocqcrg}Ir�xUjYyO}»fcnpetr�}Ioc�cj@k�x�yO�Äo_x�kse½�
Å �Æ��rlqO�@xUe½�+jIÇ:rl�ce Å k�}»xUy�}IyO�	ycetkl�YjYqO�.�����ÄrletnÈ�,xUy Å xUjIfUjYÉ~xGit}afSjYksÉw}Iy_x���nÈ�tÊ:Ë+�cet��}Iklev�_xUÉY�_fU�<xG�_e½}af�xUÌte½�
nÈ}Irs�cetnÈ}Ir�x�it}»fcnpjc�_egfG��j~ÇOrl�ce+e½�l��etyOige+jIÇOjYqck:ockle½�Äetywr�qcyO�_etk���r�}~yO�@x�ycÉ!jIÇO�cjI�Í�¾x�n¿o_f�e.ycetkl�YjYqO�����c��rletnÈ�
�+jYklÁCÊB�.etqck�}»fOycetr��+jYklÁc�Dj@oOetk�}IrseÀj@yprl�ce+ock�xUyOisxUo_f�evj~ÇOfUe½}Ikly_xUycÉvÇ®kljYnÎegÏO}Inpo_fUe½�tÐ@ycjvnpjc�_egfOx��:��oOe½isxhÑOe½�
}�ock�xUjYkÄxÒÊ��.etqck�}»f�ycetr��+jYklÁc�L}~kle	fhx�Á@etyce½��rlj�ycjYycZ®oO}Ikg}Inpetrlk�x�i	npjc�_egf��PxUy�rl�ceÆ�Är�}Ir�x���r�x�it}»f+fhxUrletk�}IrsqckleYÊ
Ó e½igetywrÈ�_et�@egf�j@ocnpetywr¿xUyÔycetqck�}af�ycetr��Àj@klÁ��!�O}Y�¿���cjI�/y�rl�O}Irprs�cet�Íit}Iy Å eÆ}Ioco_fhxUe½�ÕxUyÖ}×�I}Ik�xUetr���jIÇ
ocklj Å fUetnØ�_jYn	}»xUyO�tÊ��ÙjYk/egÏO}Inpo_fUeYbCycetqck�}»f:ycetr��Àj@klÁ��.}IklevqO��e½�×rljÈ�ÄjIfU�Ye§igjYn¿o_f�egÏ�ycjYy_fhxUyce½}IkvÇ®qcyOigr�xUjYy
}Iococklj»Ï_xUnÈ}Ir�xUjYy�ocklj Å f�etn	�tb0�@xhÚ�igq_fUrPfhxUyce½}Ik�fU��xUyO��etoO}Ik�} Å fUe×oO}Irlrletkly�isf�}Y�l��xhÑ>it}IrÄx�j@y�ocklj Å fUetnÈ�tb0�ÄoOete½is�
kle½igjYÉ@y_x�rÄx�j@yÖ}IyO��igjYy_rlklj~fÛocksj Å fUetnÈ�tb/}IyO��igjYn¿o_f�egÏÔrÄx�n¿etZ]��etk�xUe½�pn¿j��_egfhxUycÉÜocksj Å fUetnÈ�tÊÔË+�cj@qcÉY��rl�ce
ycetqck�}»f�ycetr¾�+jYksÁprle½is�cycjIfUjYÉY�	�O}Y� Å etetyÝ}~oco_f�xUe½�<xUy��a}IkÄx�j@qO�,ÑOegf��c�tbcxUr��Ûqcr�xhf�xUr��	xUyÝ��j~ÇÞr��/}Ikle/etycÉ~x�ycetetkÄx�ycÉ
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�O}Y�.ycjYr Å etety2igjYnpo_fUetrlegfU��egÏco_fUjYkle½�CÊ
ËÛ�ce/ocqckloOj_��e�j~Ç>rl�_x��0is�O}Iocrletk[x��:rlj|xUy_rlkljc�_qOige��cjI��rl�_x��,ycet�+fU�PetnpetklÉIxUycÉLrse½il�cycjIfUjYÉ@�{it}~y Å e|qO��e½�

xUy'��jIÇ®r¾�/}IkseÈklegfhx�} Å xhfhxUr¾��etycÉIxUycetetk�xUycÉÔ}Ioco_fhx�it}Ir�xUjYyO�¶Ê�à]yÔoO}~klr�x�igq_f�}Ik½b/�+eÆ�_etnpj@yO��rlk�}Irse�rl�ce�qcr�xhfhx�r��ÕjIÇ
ycetqck�}»fDycetr��+jYklÁc�:npjc�_egf��,Ç®jYk/��jIfU�YxUycÉpr��+jLocksj Å fUetnÈ�[x�y�rs�ceL}Ikle½}vj~ÇS��jIÇ®r��Û}~kle+klegfhxG} Å x�fhxUr��ÆetycÉIxUycetetk�xUycÉOÊ
à]y�rs�cepÑOk��Är§egÏO}Inpo_fUeYb:�+e¿xhf�fUqO��rsk�}Irle��cjI��}×ycetqck�}»fÀycetr��+jYklÁ2it}Iy Å eÈqO�Äe½��}Y�P}�ÉYetycetk�}afÛksegf�x�} Å xhfhxUr��
ÉYkljI�/rs�vnpj��_egf]Ê�á2e:�I}»fhxG�c}~rle+rl�ce0qcr�xhfhxUr��vjIÇ�rs�_xG�âÉYetycetk�}afwnpjc�_egf Å �/fUe½}Iksy_x�ycÉvrsj/ockle½�@x�igrBrs�ceÀigqcnPq_f�}Ir�xU�Ye
Ç]}Iq_fUr���Ç®jYk0��et�Yetkg}»f>��jIÇ®r��Û}~kle0ocklj@ã¾e½igrg�tÊ,��qck:kle½��q_fUr��,��qcÉYÉYe½�Är:rl�O}Ir:ycetqck�}»fCycetr��Àj@klÁvnpjc�_egfG�+it}Iy¿ockljI�Yx��_e
} Å etrlrletk¿ockle½�@x�igr�xU�Ye2}Yitigqck�}Yig��rl�O}~yÔ��jYnpe�jIÇvrl�ce�}IyO}»fU�wrÄxGi<npjc�_egfG�¶Ê�à]yÔrs�ceÆ��e½igjYyO��egÏO}Inpo_fUeYb.�Àe
xhfhf�qO�Ärlk�}Irle��cjI�ä}�ycetqck�}»f/ycetr��+jYklÁ�it}Iy Å eÈqO�Äe½�Ü}Y�!}Æisf�}Y�l�¾x�ÑOetk¿rlj�x��_ety_r�xhÇÞ�QÇÒ}~q_f�rsZ®ockljYyce ¼ jYkLis�O}IycÉYe
ockljYyceIÂB�ÄjIÇÞr��/}Ikle:n¿j��_q_fUe½��Ç®kljYn�rl�cegxUk0��r�}~r�x�i0igjYnpo_fUegÏ_xUr¾�Pnpetrsk�x�it�tÊ�á2e/�_etnpjYyO��rlkg}Irle0rs�ceÛ}~oco_f�x�it} Å xhfhxUr��
jIÇLrl�_x���}Iococksjw}Yis��qO��xUycÉ�npetrlk�x�it���c}Ir�}ÝÇÞklj@n�} � e½�@x�it}»fvà]nÈ}~ÉIxUycÉ�uY����rsetn"��j~ÇÞr��/}IkleYÊ���qckpkse½��q_fUr��
��qcÉYÉ@e½��r+rl�O}Ir+rl�ce|ycetqck�}»fDycetr��Àj@klÁÈisf�}Y�l��xhÑOetk/n	}½�¿ockljI�Yx��_eL}Iy	e½�_ÉYevjI�YetkÀ�¾x�n¿o_f�ePisf�}Y�l��xhÑOetk��ÛxUyÆigetklr�}»xUy
it}IrletÉ@jYk�xUe½�tÊ

�.�&�Äå æ�ç.¥§¢Dè|éQæêç,¡cë6£|¢DìLí

�.etqck�}»fBycetr��+jYklÁc�+}IkleLigjYnpocqcrg}Ir�xUjYyO}»fB���c��rletnÈ� Å }Y�Äe½��jYy�nÈ}~rl�cetnÈ}Ir�x�it}»fCx��_e½}»fhxUÌ½}Ir�xUjYy�jIÇ:jYqck+ockle½��ety_r
qcyO�_etk���rg}IyO�@xUycÉÝj~Ç Å x�j~f�j@ÉIx�it}»fÀycetkl�@jYqO�v���c��rletnÈ�tÊ!î/jI�+et�Yetk½bïrl�cePockle½��ety_rvycetqck�}»f0ycetr��+jYklÁ�npjc�_egf��v�_j
ycjYr�r�}IÁYe[xUywrljvigjYyO��x��_etk�}~r�xUjYyp}»fhfÙ�lisxUety_r�xhÑ>i+Á_ycja�Ûf�e½�_É@eÀ} Å jYqcr Å xUjIfUjYÉ~xGit}afOycetkl�YjYqO�����c��rletnÈ�tÐIkg}Irl�cetkDrl�cet�
npjc�_egf�jYy_fU��}�Ç®et�äklqO�@xUnpety_r�}Ikl�Üis�O}Ik�}@igrletk�x���r�x�it�Prl�O}~r{it}~y Å e�egÏ�ockle½�s��e½�QxUyÔ��xUnpo_fUeÆnÈ}Irs�cetnÈ}Ir�x�it}»f
e½ð@qO}Ir�xUjYyO�tÊ�à�yÔÉYetycetkg}»f]b0ycetqck�}af�ycetr��Àj@klÁ��Pit}Iy Å eÆil�O}~k�}Yigrletk�xUÌte½�Íx�yÕrletklnÈ�!jIÇvrl�ce	Ç®jIfhfUja�Ûx�ycÉQrl�cklete
ety_r�xUr�xUe½�tñóòL}~k��YWY�_ô]õ

ö npj��_egf��.jIÇ/÷ ´tµc«l¸ ÷ º b~x]ÊøeYÊUbOis�O}Ik�}Yigrsetk�x���r�x�it�+jIÇ:rl�cevockljcige½�l��xUycÉ	qcy_x�r»Ð

ö npj��_egf��,jIÇ ­ ÷ ¬]´t«l°�¸ ÷O÷ ´g°t¬®­®¸ ÷ ºt¬®«�µO°¶¬®µc«Ä´ b»x]ÊøeYÊUbIrl�ce/rsjYoOjIfUjYÉ@�LjIÇDrl�ce/}Ik�is�_xUrle½igrlqckle|}IyO�Prl�ce��ÄrlkletycÉYrl�
jIÇSrs�ceLigjYycyce½igr�xUjYyO�.rl�O}Ir/etyOigjc�_eLrl�cevÁ_ycjI�+fUe½�_ÉYeYÐC}IyO�

ö } ²U´�±I« ÷ ­ ÷wù ±I² ù ¸I«g­ú¬úûwü b_x]ÊøeYÊUbcrl�ceL�ÄrletoO�,xUyw�@jIfU�Ye½�	xUy2}Y�»ã�qO��r�xUycÉÈigjYycyce½igr�xUjYy×�+egx�É@�wr��¶Ê
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ËÛ�ce0ycetqck�}»fcycetr��+jYklÁ|kle½��e½}Ik�is�LigjYnpnPqcy_xUr��v�O}Y�Jx�y_rlkljc�_qOige½�P}+�a}~k�xUetr¾�vj~ÇOnpj��_egf��âÇ®jYkDrl�ce½�Äe0ety_r�xUr�xUe½�tÊ
m0jYyO�Äe½ðYqcety_r�fU�Yb+rl�cetkle�egÏ_x���r��	}Æ�I}Ik�xUetr��Üj~Ç&ycetqck�}af�ycetr��Àj@klÁ2npjc�_egf��È}IyO�QfUe½}Iksy_x�ycÉ�}»fUÉYjYkÄx�rs�cnÈ�tÊ�á2e
klet�@xUet�6�cetkleP��jYnpevj~ÇSrl�cevksegf�et�I}Iy_r�ycetqck�}afBycetr��Àj@klÁpnpjc�_egf���}IyO�	rs�cegx�kvis�O}Ik�}YigrletkÄxG�Är�x�it�tÊ

ýCþBÿ��Bÿ]ý �������
	��
���������������
Ë+�cetklePegÏ_x���rvnÈ}Iy_��nÈ}Irl�cetn	}Ir�x�it}»fDx��_e½}»fhxUÌ½}Ir�xUjYyO�©Ç®jYk�rs�ceLockljcige½�l��xUycÉ�qcy_xUr ¼ j@k½bO}IklrÄx�Ñ>isx�}»f0ycetqcksjYyCÂ�Ê��
r��wo_x�it}»f0ocksj�ige½�l�¾x�ycÉ×qcy_xUrvx��v�_e½�ligk�x Å e½� xUy2rletkln	�/jIÇlõLß~ÂÛ}��@x���r�xUyOigrP��etrvjIÇ�� ± ÷
� ­ ÷ °�¸ ÷O÷ ´g°t¬®­®¸ ÷ º bc�.�_xGis�
��oïe½isx�ÑOe½�v}¿��etr/jIÇ:�+egx�É@�wrle½��igj@ycyce½igr�xUjYyO�/rs�ckljYqcÉY���/�_x�is�Ærl�cevqcy_xUr|kle½igegxU�Ye½�Ûx�ycocqcrvegxUrl�cetkÛÇÞklj@n�jYrl�cetk
qcy_xUr��	xUy�rl�ce�ycetr��+jYklÁ�jYkÈrs�ceÝegÏcrletklyO}af&�+jYk�f��CÐvW_Âp}Ü�@x���rÄx�yOigr���etr	jIÇ�� ± ÷
� ¸~µc¬{°g¸ ÷ï÷ ´g°t¬®­®¸ ÷ º b0�.�_xGis�
��oïe½isx�ÑOe½�!}p��etr/j~Ç0�ÀegxUÉY�_rle½��igjYycyce½igrÄx�j@yO�|rl�ckljYqcÉY���.�_xGis�Ærs�ceLqcy_xUr&�ÄetyO�c�.x�rg�+jYqcrlocqcr|egxUrl�cetk�rsjpjYrl�cetk
qcy_xUr��.xUy�rl�cePycetr¾�+jYksÁÈjYk|rljprs�ceLegÏcrletklyO}»f:�+jYk�f��CÐ>\�ÂÛ}�� ± ÷
� ­ ÷�� µ ÷ °t¬®­®¸ ÷ObÙ�/�_x�il�×xUywrsetÉYk�}Irle½�ÛxUycocqcr��|rlj
ockljc�_qOige�}<ycetrvxUycocqcrPrlj�rl�cepocksj�ige½�l�¾x�ycÉ×qcy_xUr½Ð0}IyO���ÙÂ�}Iy ±Y°¶¬®­ �I±I¬®­Þ¸ ÷!� µ ÷ °t¬®­®¸ ÷ObC�/�_x�is�Ü}Yigr��©jYy�rl�ce
igqcklklety_r/ycetr+xUycocqcr/rsjpockljc�_qOigeL}Iy�jYqcrlocqcr½Ê"��r��wo_x�it}»fDockljcige½�l��xUycÉ	qcy_x�rÛxG�Ûxhfhf�qO�Ärlk�}Irle½��xUyÆ�âx�É@qcklepßI^wÊUß@Ê
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�âx�É@qcklepßI^wÊUß@õ#��r��wo_x�it}»f�ocklj�ige½�s��xUycÉÈqcy_xUr½Ê
$ ± ÷%� ­ ÷ $ µ ÷ °t¬®­®¸ ÷OõLËÛ�ceÈocqckloïjw��e	jIÇ�rl�ce¿Ç]}IycZúxUy2Ç®qcyOigr�xUjYy�x��!rlj�xUy_rletÉYk�}IrsepxUycocqcr��!kle½igegxU�Ye½�QÇ®kljYn

jYrl�cetk.qcy_x�rg�/jYk.rl�cevegÏ�rsetklyO}»fB�+jYk�f��Cbc}IyO�<rl�cety�ockljc�_qOige§}'&gycetrÛx�ycocqcr)(prlj¿rl�cevockljcige½�l��xUycÉÈqcy_xUr½Ê.��yce
jIÇ+rl�cepnpjw�Är��+x��_egfU�2qO��e½�ÝÇÒ}IycZúxUy�Ç®qcyOigr�xUjYyO�&xG�©rl�ceÈ�_jYrsZ®ocklj��_qOigr|Ç®qcyOigr�xUjYyDÊ*�v�l��qcnpe¿rl�O}Ir,+.-0/vxG�©rl�ce
Ç]}IycZúxUy��ÀegxUÉY�_r+�Ye½igrljYk,jIÇBqcy_xUr�1!ÇÞksjYnäqcy_x�r�2sb4365879/+x��,rl�ce�ycetr,xUycocqcr/rlj!rl�ce|qcy_x�r»bO}IyO�!:
-Cx��,rl�ce.x�ycocqcr
Ç®kljYn�qcy_xUr,2<;½ß>=?2�=�@BÊ,Ë+�cetyÆrl�ceL�_j@rlZ®ockljc�_qOigr/Ç®qcyOigr�xUjYy�x��.egÏ�ockse½�l��e½��}Y�tb

3A5�7 /CB DE -GFIH + -J/ : -IK�L)/ ¼ ßI^NMUß~Â
\



�/�cetkle KCLO/ kletockle½��ety_r��©rl�ceprl�ckle½�Ä�cjIf��CbB�.�_xGis�QxG�!qO��qO}af�fU�Üigkse½}Irle½� Å �2}Iy2}Y�»ã¾qO�Är�} Å fUeÈ�+egxUÉY�_rvÇ®kljYnØ}
��oïe½isxG}afSqcy_xUrvit}»fhf�e½�QP ­Þ±»º qcy_xUr��.�cjw��evjYqcrlocqcrÛxG�|}»fU�/}»���|ßYÊ
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(a)  Linear threshhold  function (b) Hard-limiting threshold function

(c) (d) Gaussian function
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�âxUÉYqckseÈßI^wÊ Wcõ:�|qcrlocqcr/jIÇ:r��wo_x�it}»fS}@igr�xU�a}Ir�xUjYy	Ç®qcyOigr�xUjYyO�tÊ

ªv°¶¬®­ �I±I¬®­Þ¸ ÷ $ µ ÷ °¶¬®­Þ¸ ÷ïõpË+�ce�ocqckloïjw��eÆj~Ç�rl�ceÆ}Yigr�xU�I}Ir�xUjYy�Ç®qcyOigr�xUjYy�x��¿rlj�ocklj��_qOige�}IyÔ}Yigr�xU�I}Ir�xUjYy
�a}af�qce�RS/�Ç®jYk/rs�cevqcy_x�r.1¿ÇÞksjYn�rl�cevycetr.xUycocqcrT365879/YÊ0Ë+�ceLÉ@etycetk�}»fDÇ®jYklnäjIÇ0}IyÝ}@igr�xU�a}Ir�xUjYy<ÇÞqcyOigrÄx�j@y�x��
egÏcockle½�l��e½�×}Y�tb R /CBVU ¼ 3A587 / Â ¼ ßI^NMóW�Â
Ë+�ce2}Yigr�xU�I}Ir�xUjYyÕÇÞqcyOigrÄx�j@y it}~y Å e×f�xUyce½}Ik�j@kÈycjYy_fhxUyce½}Ik½Ê î/jI�+et�Yetk½b,ycetqck�}»fvycetr��Àj@klÁ�npjc�_egfG�	j~ÇÞrlety
etnpo_fUjI��}!ycjYy_fhxUyce½}Ikv}Yigr�xU�a}~r�xUjYy	ÇÞqcyOigrÄx�j@yDÊÀË+�cetkse&}Ikse&��et�@etk�}»fDycjYy_fhxUyce½}Ik/Ç®qcyOigr�xUjYyO�+rs�O}IrÀit}Iy Å evqO��e½�
xUyÝ}Pycetqckg}»fBycetr��+jYklÁCÊBáQevÉIxU�Ye§} Å kÄx�egÇ0jI�Yetks�YxUet�'jIÇ:��jYnpevjIÇ:rl�ceLigjYn¿npjYy_fU��qO��e½�	Ç®qcyOigr�xUjYyO�.�cetkleYÊ
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ËÛ�ce���xUnpo_fUe½��r!Ç®qcyOigr�xUjYy�x��vrl�ce ²h­ ÷ ´�±~«§¬úû_«Ä´Ãº�ûc¸I²GW � µ ÷ °t¬®­®¸ ÷OÊ	Ë+�cepjYqcrsocqcr§kse½��oOjYyO�ÄeÈjIÇ/rl�ce{f�xUyce½}Ik
rl�ckle½�Ä�cjIf��	Ç®qcyOigr�xUjYy�x��|�_egÑOyce½�Ý}@�

U ¼ 36587 / Â B
XYYYYZ YYYY[
� xhÇ�3A5879/\=Ô�] 36587 / xhÇ0��^?36587 / ^�_
ß xhÇ�3A587 /\` _ ¼ ßI^NMó\�Â

�/�cetkle ]ba �Ûx���rl�ceÀ��fUjYoïe/igjYyO��r�}Iy_r:}IyO�\_.bIrl�ce0rl�ckse½���cjIf��CÊ:�âx�É@qcklevßI^wÊóW ¼ }_ÂO�_eto_xGigrg�:}+fhxUyce½}Ik0rs�ckle½���cjIf��
Ç®qcyOigr�xUjYyÆ�+xUrl�c_ B ßYÊ

�|ycjYrl�cetk���xUnpo_fUe½��r�ycjYy_fhxUyce½}Ik×ÇÞqcyOigr�xUjYy xG�<rl�ce û�±~«dW � ²h­�üP­ú¬®­ ÷_ù ¬úû_«Ä´Ãº�ûc¸I²GW Ç®qcyOigr�xUjYyDÊ�Ë+�ceQ�O}Ik��_Z
fhxUnPxUr�xUycÉÆrl�ckle½�Ä�cjIf��	Ç®qcyOigr�xUjYy�x��+ÉIxU�Yety Å �

U ¼ 36587 / Â B XYZ Y[ ß x�Çe36587 /,` �
� jYrl�cetkl�+x���e ¼ ßI^NMø�ÙÂ

Ë+�ce!jYqcrlocqcr Å et�O}½�@xUjYk|jIÇBrl�_x��ÛÇÞqcyOigr�xUjYy<x��/ÉIxU�Yety	xUy��âx�É@qckleÈßI^_ÊóW ¼]Å Â�Ê
ËÛ�ce�npjw��rP�+x��_egfU��qO��e½��ycjYy_fhxUyce½}Ik�}Yigr�xU�a}IrÄx�j@y�ÇÞqcyOigr�xUjYy�x��Prs�ce ²�¸ ù ­GºÃ¬®­®° � µ ÷ °t¬®­®¸ ÷ïÊ2Ë+�cepfUjYÉ~xG�Är�x�i

Ç®qcyOigr�xUjYy�x��|�_egÑOyce½�Ý}@� U ¼ 3A587 / Â B ß
f ¼ ßhgji
k8lnmporqOsut�Â ¼ ßI^NMó��Â
�/�cetkle!vÎx��!rl�ce���jÝit}af�fUe½�w&grsetnpoOetk�}~rlqckleÈigj_egÚ�isxUetywr)(cb:�/�_x�is�ÍigjYy_rlklj~fG�©rl�ceÈ��fUjYoïe�jIÇ/rl�ceÈ��xUÉYn¿jIx��c}»f
is�O}Ik�}YigrletkÄxG�Är�x�it�tÊ:Ë+�ce,x�y_�Yetk��ÄeÀj~Ç8v2x���qO��qO}»fhfU�PÁwycjI�/yP}Y�ârl�ce\&gÉw}»xUyvÇ]}Yigrlj@kx(+jIÇOrl�ce/}YigrÄx��I}Ir�xUjYy!Ç®qcyOigr�xUjYyDÊ
Ë+�ce/kse½��oOjYyO�Äe/jIÇJ}v�¾x�É@npjIx��!Ç®qcyOigr�xUjYyPx��0���cjI�/y!xUyÈ�âxUÉYqckle!ßI^wÊUß ¼ i»Â�Ê���yce+jIÇCrl�ce+xUywrsetkle½��r�xUycÉvÇ®e½}Irlqckse½��jIÇ
rl�ce,fUjYÉIx���r�x�i[Ç®qcyOigr�xUjYy!xG�ârl�O}IrâxUrBocksj��_qOige½�:}/igj@ywr�xUy_qcjYqO��jYqcrlocqcr»Ê���ockljcige½�l��xUycÉvqcy_xUr:rl�O}IrCxUyOigjYksoOjYk�}~rle½�
}Ûf�j@ÉIx���r�x�i0}YigrÄx��I}Ir�xUjYy©ÇÞqcyOigr�xUjYy!x��âjIÇÞrsetyvklegÇÞetkskle½�vrlj/}Y�.&t��xUÉYn¿jIx��c}»fwqcy_xUrx(cÊ:Ë+�ce:jYqcrsocqcrBjIÇcrl�ce0��xUÉYn¿jIx��c}»f
qcy_xUr/x�� Å jYqcyO�_e½� Å etr¾�+etetyÆ�cÊ �§}~yO�2ßYÊó�ÙÊ

�|ycjYrl�cetkP�+x��_egfU��qO��e½�2ycj@y_f�xUyce½}Ik	}Yigr�xU�a}IrÄx�j@y2Ç®qcyOigr�xUjYyQxG�!rl�cezy ±Iµ_ºgºÃ­®± ÷9� µ ÷ °t¬®­®¸ ÷OÊ!�|{&}~qO�l��x�}Iy
Ç®qcyOigr�xUjYyÆ�+xUrl�×qcy_xUr�ycjYksnÈ}»fhxUÌ½}Ir�xUjYy�x��|�_egÑOyce½�Æ}Y�

U~} ¼ 365879/½Â B i
� kI��l�mpo�qOsd������� ¼ ßI^NMó��Â
�/�cetkle'� x��p}×oO}Ik�}~npetrletkL�.�_xGis�Öit}~y Å e�qO��e½��rlj2igjYy_rlkljIf+rl�ceÈ�ÛxG�_rs��jIÇ�rl�ce Å egf�fUZ]���O}~oOe½�Õkle½��oïjYyO��e
igqckl�YeYÊ,Ë+�ceLjYqcrsocqcr/jIÇ0}Pr��wo_x�it}»f�{v}IqO�l��x�}Iy	Ç®qcyOigr�xUjYy<xG�Ûxhfhf�qO�Ärlk�}Irle½��xUyÝ�âxUÉYqckle	ßI^wÊóW ¼ �ïÂ�Ê

�



ýCþBÿ��Bÿn� �c�����h�n��	8��������	
á2evit}Iy�il�O}Ikg}Yigrletk�xUÌte|rl�ce&}~k�il�_xUrle½igrsqckle�j~ÇS}vycetqck�}afJycetr��+jYklÁ©xUy�rletklnÈ�[jIÇBr��+jL}Irlrlk�x Å qcrle½�¶õÀß~ÂBy_qcn Å etk
jIÇ�f�}½�@etk��,xUyÆrl�cevycetr��+jYklÁCbc}IyO�ÆW�ÂSrs�cevr¾�_oOe!jIÇBycetr��+jYklÁ	rljYoïjIfUjYÉY�pqO��e½�CÊ

³vµcü P ´¶«§¸ �*� ±
�Y´t«sº õ�Ë+�cepqcy_xUr��|rs�O}IrL}Yigrv}Y�v}Iy×xUywrletkÄÇÒ}Yige Å etr��+etetyÝrs�ce§egÏcrletklyO}af:x�ycocqcrP}IyO�×rl�ce
ycetr��+jYklÁ�igjYyO��r�xUrlqcrle�rs�ce ­ ÷
� µc¬v²U±
�Y´t« Ê�Ë0�_o_x�it}»fhfU�Yb/rl�ce<x�ycocqcr¿f�}»�Yetkpx��Pycj@rpxUy_�YjIfU�Ye½��xUy�}Iyw��qO��egÇ®q_f
igjYnpocqcrg}Ir�xUjYyDÐDkg}Irl�cetk½bïe½}Yis�Ýqcy_xUr|xUy2rl�ce!xUycocqcrvf�}»�Yetkv}Yigr��|}Y�v}	�@xG�Ärlk�x Å qcr�xUjYy�oOjIxUy_r|ÇÞjYk|rl�cePegÏcrletklyO}»f
xUycocqcr��tÊ0ËÛ�ce0qcy_xUr���rl�O}Ir�jYqcrlocqcr�rl�ce,ycetr¾�+jYksÁ��ó�Jkle½��oOj@yO��e+rlj/rl�ce,egÏ�rletksyO}»f��+jYkÄfG�!igjYyO��r�xUrlqcrseÀrs�ce ¸Iµc¬ � µc¬
²U±
�Y´t« ÊÝËÛ�cepf�}»�Yetk��!rl�O}IrP�_j�ycjYrL�O}»�Ye��@xUkle½igrpigjYnpnPqcy_x�it}Ir�xUjYy��+xUrl��rl�ce	egÏ�rletksyO}»fÀ�+jYk�f���}Ikle�it}»fhfUe½�
ûw­nW�WY´ ÷ ²U±
�Y´t«sº Ê+Ë+�ceLy_qcn Å etk|jIÇ�fG}»�Yetkg�,xUy }{ycetr¾�+jYksÁÈnÈ}»�p�I}Ikl�	Ç®kljYn�}§f�jI�+etk+fhxUnPxUrvjIÇÀW ¼ j@yce|x�ycocqcr
}IyO�QjYyce	jYqcrlocqcrvf�}»�YetktÂ|rljÆ}Iy_���_x�É@�cetkpoOjw�¾x�rÄx��@epxUy_rletÉYetk½Ê	à]y�rl�ce	ycetqck�}»f+ycetr¾�+jYksÁ�fhxUrletk�}IrlqckseYb0��jYnpe
}Iqcrl�cj@k��L�_j×ycjYrLigjYyO��x��_etkPrl�ce¿x�ycocqcrPqcy_xUr��!}Y�L}�fG}»�Yetk»ÊÈË+�_qO�tbB}<ycetr��Àj@klÁ�x��vj~ÇÞrlety�it}»fhf�e½��}�&¶��xUycÉIfUe
f�}»�Yetk:ycetr��Àj@klÁ4(ÛxhÇCx�r0�_j_e½�:ycj@r:�O}½�@eÀ}|�_x��c�_etypf�}»�Yetk½Ê,�|y§rs�ceÀj@rl�cetk:�O}IyO�CbIycetr��+jYklÁc�D�+xUrl�¿jYyce+jYk:npjYkle
�_x��c�_ety�f�}»�Yetk��/}IkseLit}»fhf�e½�Q&gnPq_fUr�xhf�}»�Yetk�ycetr��+jYklÁc�<(!ycetr��+jYklÁCÊSîÛx��c�_ety×fG}»�Yetkg�+jIÇ0}pnPq_fUr�xhf�}½�@etk�ycetr��+jYklÁ
}»fhfUjI�'rl�ce/ycetr��+jYklÁPrljP�_et�YegfUjYo	xUr��,ja�.yPxUywrletksyO}»fDkletockle½��ety_r�}Ir�xUjYy	jIÇDrl�ce|ocklj Å fUetnÆÊ0X,}Yis�È�_x��c�_ety�f�}»�Yetk
ockljc�_qOige½�È}~y2xUy_rletklyO}»f/kletockle½�Äetywr�}~r�xUjYy2Ç®kljYn rl�ce	xUycocqcrPxUrPkle½igegxU�Ye½�tÊÜËÛ�ceÈy_qcn Å etkpjIÇ|�_xG�c�_etyÕqcy_xUr��
xUyÜ}¿�_xG�c�_ety fG}»�Yetk|kletockle½�Äetywr��|rs�ce§�@xUnpetyO��xUjYyO}»fhxUr��2jIÇ0rl�ce©xUywrletksyO}»f0kletockle½��ety_r�}IrÄx�j@yÝ��oO}YigeYÊvË+�_qO�tb Å �
igjYy_rlkljIfhfhxUycÉprl�ce|ywqcn Å etkÀj~ÇB�_x��c�_ety�qcy_x�rg�,xUyÆ}v�_x��c�_ety�f�}»�Yetk½b@jYyce&it}~yÈegÏcoO}IyO�	jYk+���ck�xUycÁÈrs�ce/xUy_rletklyO}»f
kletockle½�Äetywr�}~r�xUjYyÆjIÇ:}Pocklj Å fUetnÆÊ

� � � ´v¸ ��� ¸ ÷ï÷ ´g°t¬®­��½­ú¬n� õDd+}Y�Äe½�	jYyÈrs�ce&igjYycyce½igrÄx��@xUr���}IyO�¿rl�ceL�@xUkle½igr�xUjYy	xUy��/�_x�is�	fhx�ycÁc�+ocklj@oO}IÉw}Irle
}Yigr�xU�I}Ir�xUjYy��a}af�qce½�¶b:�+eÈit}Iy�isfG}@�l��xhÇÞ��}�nPq_fUr�xhf�}»�YetkPycetr¾�+jYksÁÆxUy_rljÆj@yceÈjIÇ/r��+jÆ�+egfhfÀÁ_ycjI�/yÍisf�}Y�s��e½�!jIÇ
npjc�_egf��tõ�� ´g´xW � ¸I«g·0±I«<W ÷ ´¶¬®·0¸I«l¹»º }IyO� «Ä´g°tµc«g«l´ ÷ ¬ ÷ ´t¬®·0¸I«s¹½º Ê

àÒÇS}|ycetr��+jYklÁPetnpo_fUjI���[jYy_fU�PÇÞj@kl�/}Ik��©ÇÞete½�@xUycÉpigjYycyce½igr�xUjYyO�,rl�cety¿xUr,xG�,it}»fhfUe½��� ´g´xW � ¸I«g·0±I«<W ÷ ´t¬®·0¸I«s¹ Ê� ÇÞete½�@Ç®jYkl�/}Ikg�Æycetr��+jYklÁ�it}Iy Å e	egxUrl�cetk§}�&t�¾x�ycÉ~f�e¿f�}»�Yetkx(	jYkL}z&gnPq_f�rÄx�f�}»�Yetkx(ÙÊpî+x���rlj@k�x�it}»fhf��Yb,}���xUycÉIfUe
f�}»�Yetkpycetr��+jYklÁ��+xUrl�Ô}��O}Ikg�_Zúf�xUnPxUr�xUycÉ�rl�ckle½���cj~fG� jYqcrlocqcr!x��PÁ_ycja�.yÔ}Iy�&ÃoOetk�igetocrlksjYy8(cÊÜî.jI�+et�Yetk½b0}
��xUycÉIfUePf�}»�Yetk|ycetr¾�+jYksÁÈ�+xUrl�2��xUÉYn¿jIx��c}»fSqcy_xUr|x��v}»f���j�igjYnpnpj@y_f���ksegÇÞetklkse½��rlj�}Y�|}�&goïetk�igetocrlklj@y8(cÊC��etklZ
igetocrlklj@yO�|�O}½�@e|f�xUnPxUrle½�Q}Ioco_fhxGit} Å x�fhx�r�� Å e½it}~qO��ePrl�cet�Ý}IkseLit}IoO} Å fUePjIÇÀ��jIfU�@x�ycÉ�j@y_f��<fhx�yce½}~k�fU� �ÄetoO}Ik�} Å fUe
isf�}Y�l��xhÑ>it}IrÄx�j@yÆocklj Å fUetnÈ�¶Ê � q_f�rÄx�f�}»�Yetk/ycetr��+jYklÁc�tb@jYyÈrs�cevjYrl�cetk+�O}IyO�Cbc}Ikle|�_xUÉY�_fU�Æ��q_xUrle½�¿ÇÞj@kÀocksj Å fUetnÈ�
rl�O}Ir.kle½ðYq_xUkle!ycjYy_fhxUyce½}Ik|ÇÞqcyOigrÄx�j@yÝn	}Ioco_xUycÉw��}~yO�¿f�xUyce½}IkÄf��×xUyO��etoO}Ikg} Å fUe{isf�}Y�s��xhÑ>it}Ir�xUjYy Å jYqcyO�c}~k�xUe½�tÊ��

�



(b)(a)

1.0

connection

Input  layer

Output layer

Hidden layer

Dummy input
unit

Feedback

�âxUÉYqcklepßI^_Êó\cõ ¼ }_Â�� uYr�}IyO�c}Ik����Ùete½�@ÇÞj@kl�/}Ik����.etr¾�+jYksÁÈ}IyO� ¼]Å ÂÀ}{npj��@xhÑOe½�×�IjYk��c}Iy��/etr��+jYklÁCÊ

rl�cklete©f�}½�@etk+ÇÞete½�@Ç®jYkl�/}Ikg�	ycetr¾�+jYksÁpx��|���cjI�/y	xUyÝ�âxUÉYqckle	ßI^wÊó\ ¼ }_Â�Ê:Ë+�_x��+Ç®ete½�@Ç®jYkl�/}Ik��¿ycetr��Àj@klÁÈ�O}@�+jYyce
qcy_xUr�e½}@il�	xUyÆrs�ce|x�ycocqcrL}~yO�	jYqcrlocqcr+f�}»�Yetk��tbc}IyO�	rs�cklete ¼ �_x��c�_etyCÂ/qcy_xUr��,xUyÆrl�ce!�_x��c�_ety�f�}»�Yetk½Ê��|yÆ}Y�_Z
�@xUr�xUjYyO}»f:qcy_xUr&it}»fhfUe½�×rl�ce�& Å x�}Y�+qcy_xUrx({x��/}»fU�/}»���+qO�Äe½�	rljÈ��qcoco_fU��rl�ckle½�Ä�cjIf����a}af�qce½� ¼ qO��xUycÉ�}Y�»ã�qO��r�} Å fUe
fhxUycÁ��gÂ|rlj�}»fhfS�_x��c�_etyÜ}IyO�×jYqcrsocqcr�qcy_xUr��.xUy2rl�ce!ycetr��Àj@klÁ>Ê|�cjYk|��xUnpo_fhxGisxUr��2�+eL�O}»�Ye!ycjYr.x�yOisfUqO�_e½�Qrl�ce
Å x�}Y�!qcy_xUrvxUyÍ�âxUÉYqckseÆßI^wÊó\ ¼ }_Â�ÊP�cjYkL}	É~x��@etyÜocklj Å f�etn×bDrl�cepy_qcn Å etkPjIÇ+qcy_x�rg�vkle½ð@q_xUkle½��Ç®jYk!rl�ce!x�ycocqcr
}IyO�	rl�cevj@qcrlocqcr,fG}»�Yetkg�À}~kle&�@x�igr�}~rle½� Å �¿rl�ceL�@xUnpetyO��xUjYyO}»fhxUr��ÆjIÇBrs�ce�ocklj Å f�etn���oO}YigeYÊ0�ÙjYk+egÏÙ}In¿o_f�eYb�x�Ç
}!ocklj Å fUetn��O}Y�Ûr¾�+j©x�yO�_etoïetyO�_etywr|�a}~k�x�} Å fUe½��}IyO�	}P�_etoOetyO�_ety_r��I}Ik�x�} Å fUeYbïrl�cetyÈrs�cevycetr¾�+jYksÁ§�Ûx�fhfB�O}»�Ye
r��+j|x�ycocqcr.qcy_x�rg�À}~yO�PjYyce|jYqcrlocqcr0qcy_xUr½Ê,î/jI�+et�Yetk½b»Ç®jYkÀ}©ÉIxU�Yetypocklj Å f�etn×b Å jYrl�	rl�ce/y_qcn Å etk+jIÇD�_x��c�_ety
f�}»�Yetk��|ycete½�_e½�×xUy�rl�cePycetr��Àj@klÁÆ}IyO�×rl�cePywqcn Å etkvjIÇ0qcy_xUr��|ycete½�_e½���+xUrl�_xUy2e½}Yis���_x��c�_ety2f�}»�Yetk|jIÇ0rl�ce
ycetr��+jYklÁ�}Iklev�@xGigrg}Irle½� Å �¿x�rg��igjYn¿o_f�egÏ_xUr��Æ}IyO����xUÌteYÊ

à�yÜ}Y�c�@xUr�xUjYy�rlj	Ç®ete½�@ÇÞjYks�Û}~k���igjYycyce½igr�xUjYyO�tb��+eÈit}IyÜ}afG�Äj�qO��eÈkse½igqcklklety_rLigjYycyce½igr�xUjYyO�!rlj	Ç®ete½��rl�ce
ocklet�@xUjYqO��r�xUnpetZ]��rletoPjYqcrsocqcrB�I}»fUqce½� ¼ x]ÊøeYÊUb»rl�ceÀ��rg}Irle½�CjIÇOrs�ce0qcy_xUr���igjYklkle½��oïjYyO�@xUycÉvrlj|rl�ce0ocklet�@xUjYqO�Jx�ycocqcr
oO}Irlrsetkly�jYk/rl�ce!r�xUnpetZ]��rletoCÂ+jIÇ:qcy_xUr��/egxUrl�cetk|rljprs�cevqcy_x�rg�+xUy�ockle½ige½�@xUycÉ	f�}½�@etk ¼ �gÂ:jYk Å }@ilÁ	rljprl�ce!qcy_xUr��
rl�cetnÈ�Äegf��@e½�tÊ � q_fUr�xhf�}»�Yetk�ycetr��+jYklÁc�,rl�O}Ir+etnpo_fUjI�pÇ®ete½� Å }YisÁÆigjYycyce½igr�xUjYyO�|}IklevklegÇ®etklkle½�	rsj{}@� «l´�°¶µc«�«l´ ÷ ¬
÷ ´¶¬®·0¸I«s¹½º Ê d+}Y�Äe½��jYy��cjI��kle½igqcklksetywrÆigjYycyce½igrÄx�j@yO��}IkleÆe½�Är�} Å fhx����ce½�Cb|�Àe2it}Iy�isf�}Y�l��xhÇ®�Ö}�kle½igqcklksetywr
ycetr��+jYklÁ!xUywrlj!jYyce|jIÇDrl�ckletevit}IrletÉYjYkÄx�e½�¶õÀß~Â ºt­�ü � ²U´|«l´�°¶µc«�«l´ ÷ ¬ ÷ ´t¬®·0¸I«s¹ ockljYoïjw��e½� Å �pX�fUnÈ}~yÝñóXSfUnÈ}Y�Y�»ô]b

^



W_Â º¶´¶üP­ � «Ä´g°tµc«g«l´ ÷ ¬ ÷ ´t¬®·0¸~«l¹»º ocklj@oOjw��e½� Å �L�~jYk��c}Iy	ñó�IjYk��c`@�½ô_}IyO�L\_Â�� µc²�²��/«l´g°tµc«g«Ä´ ÷ ¬ ÷ ´t¬®·0¸I«s¹½º ñøáÕxhfhf�`Y�Iô]Ê
à]y�}PÇ®q_fhf��×kle½igqcklklety_rvycetr��+jYklÁ	et�Yetkl��qcy_xUrLkle½igegxU�Ye½�.xUycocqcr|Ç®kljYn�}»fhfSj@rl�cetk�rs�ce§qcy_xUr��.xUy�rl�cePycetr��+jYklÁCÊ
à]y�rl�ceP��xUnpo_fUePkle½igqcklklety_r/ycetr��+jYklÁ ¼ jYk�XSf�n	}IyÆycetr��+jYklÁïÂ�b_rl�ceLkse½igqcklklety_r�igjYycyce½igr�xUjYyO�|jYkÄx�É~x�yO}~rlevÇ®kljYn
rl�ce!�_xG�c�_etyQqcy_x�rg�tÊ0à�yÝ}	��r�}IyO�c}~k�����etnPxUZ®kle½igqcklksetywr|ycetr��Àj@klÁ ¼ }»f���jpÁ_ycja�.yÆ}Y�/�IjYkg�c}IyÆycetr��+jYklÁïÂ:rl�cetkle
x��+jYycetZ®rlj@Z®jYyce/Ç®ete½� Å }YisÁpÇ®kljYn rl�ce|jYqcrlocqcr+qcy_xUr��+rlj�&t��r�}Irse/qcy_xUr��<(cbc}IyO��}»fhfDrl�ce½��e.Ç®ete½� Å }YilÁ{f�xUycÁc�/�O}»�Ye
}{ÑcÏ�e½�<�ÀegxUÉY�_r|jIÇÛß@Êó�cÊh��oO}Iksr+ÇÞksjYn�rl�ce!jYqcrlocqcr.ÇÞete½� Å }YisÁCbOe½}Yis�Ý�Är�}Irlevqcy_xUr|kle½igegxU�Ye½�v}p��egfhÇ®ZúÇÞete½� Å }YisÁ
rl�cklj@qcÉY�Í}<fUe½}IklyO} Å f�e	fhxUycÁCÊÜË+�_qO�tb�rl�ce�}Yigr�xU�a}IrÄx�j@y�jIÇ�}Ý�Är�}Irlepqcy_xUrPx��P}<ÇÞqcyOigrÄx�j@y�jIÇ/rl�ceÈj@qcrlocqcrPjIÇ
rl�cepycetr��+jYklÁÆ}@�|�ÀegfhfÀ}Y�.xUr��©jI�/y2}Yigr�xU�a}IrÄx�j@yÜ}Ir|rl�cepocklet�@xUjYqO�vr�xUnpep��rsetoDÊpË+�cep��r�}IrlePqcy_xUr��tbJfhx�Á@eprl�ce
xUycocqcrPqcy_x�rg�tb:ockljYoO}~Éw}IrlePrl�cegxUk§}@igr�xU�a}Ir�xUjYyO�©xUy�rl�cePÇ®jYkl�/}Ik��×�@x�kse½igr�xUjYy�rljÆ}»fhfÀrs�cep�_x��c�_ety�qcy_x�rg�tÊ��cjYk
xhfhf�qO�Ärlk�}Ir�xUjYyDb©�Àe����cjI�)}Qnpjc�@xhÑOe½�'�IjYk��c}~y �Är¾�@fUe�kle½igqcklklety_rÈycetr��+jYklÁ��Ûx�rs�cjYqcr��Äegf�Ç®ZúÇ®ete½� Å }YilÁÕfhxUycÁ��
jIÇvrl�ceÆ��r�}~rle�qcy_xUr��PxUy��âx�É@qckle2ßI^wÊó\ ¼]Å Â�Ê��|qckpegÏcoOetk�xUetyOige2���cjI���!rl�O}Ir Å jYrl��Ç®ete½�@ÇÞj@kl�/}Ik���ycetr��+jYklÁc�
}IyO��rs�cepnpjc�@x�ÑOe½���IjYkg�c}Iy2��r��YfUepkle½igqckskletywrvycetr��+jYklÁ�}IklePqO��egÇ®q_f0xUyÜ��j~ÇÞr��/}Ikle!klegfhxG} Å x�fhxUr��ÜetycÉ~x�ycetetkÄx�ycÉ
}Ioco_fhx�it}Ir�xUjYyO�tÊ

ýCþBÿ��Bÿ � �>	8�I�������������������������� w�
Ëâj���j~f��@eL}Pocklj Å fUetn�qO��xUycÉÆ}Pycetqck�}»fBycetr��+jYklÁCb_rl�ceLycetr��+jYklÁ¿n§qO�Är+ÑOk���r Å eLr�}~qcÉY�wr/��j~f�qcrÄx�j@yO�|qO��xUycÉ�}
��etr:jIÇCr��wo_x�it}»fcxUyO��r�}~yOige½�:jIÇcxUycocqcrlZ®jYqcrsocqcr0oO}»xUk��[ÁwycjI�/yp}Y�ârl�ce ¬®«l±I­ ÷ ­ ÷_ù º½´t¬ Ê�Ë+�ce/ockljcige½�_qckle Å �L�.�_xGis�
rl�ce�ycetr��+jYklÁ<xG�{r�}IqcÉY�_rvx��!ÁwycjI�/y�}Y�!rl�ce ²U´�±I« ÷ ­ ÷wù ±I² ù ¸~«�­ú¬úûwü Ê2z|qck�xUycÉ�rl�ceÈrsk�}»xUy_xUycÉ ¼ jYk!f�e½}~kly_xUycÉcÂ
oc�O}Y��eYb,rl�ce���rlkletycÉ@rl�Üj~Ç�rl�ce¿x�y_rletk�igj@ycyce½igr�xUjYy�fhxUycÁ��{jIÇ�rl�ce�ycetr��+jYklÁ2}Ikle�}Y�»ã�qO��rle½����j2}Y�!rlj�kle½�_qOige
rl�ce�kle½�¾xG�_qO}af�etklkljYkPkle½�Äq_f�rÄx�ycÉQÇ®kljYn rl�ce�rlk�}ax�y_xUycÉÜ�Äetr½Ê����a}IkÄx�etr���jIÇ&}»fUÉYj@k�xUrl�cnÈ�PegÏ_x���rPÇ®jYkPrlk�}»xUy_xUycÉ
nPq_fUr�xhfG}»�Yetk�ycetr��+jYklÁc�tÊ���n¿jYycÉ2rl�cetnÆb+rs�ce¡P ±Y°g¹ � «l¸ � ± ù ±I¬®­®¸ ÷ ±I² ù ¸~«�­ú¬úûwü x��	rl�ce×npjw��rp�ÛxG�_egfU�ÕqO��e½�CÊ
Ë+�ce Å }YisÁ_ockljYoO}IÉw}~r�xUjYyÜ}»fUÉYjYkÄx�rs�cn �/}Y�©ockljYoïjw��e½�QxUyO�_etoOetyO�_ety_r�fU� Å �Ü��et�Yetkg}»fÀkle½�Äe½}Ik�is�cetk��	ñøá2etk Å ^½�cb�:}IklÁc`YW_b Ó qcn¿e½`Y�»ô]Ê:à]y�n{xG�	egxUÉY�_r�xUe½�tb Ó qcnpegfU�O}Iklr»b�îÛxUywrsjYyÆ}IyO�	áÕxhf�fhx�}InÈ�!ñ Ó qcnpe½`Y�»ôCoOjYocq_f�}IkÄx�Ìte½�<rl�ce
Å }YisÁwocksjYoO}IÉw}IrÄx�j@yL}»fUÉYjYk�xUrl�cn Å �vrlk�}ax�y_xUycÉ|nPq_f�rÄx�f�}»�YetkDycetr��+jYklÁc�Crlj/��j~f��@eÀ��et�Yetkg}»fIx�y_rletkle½�Är�xUycÉ�ocklj Å f�etn	�tÊ
Ë+�_qO�tb:rl�ce Å }YisÁwocksjYoO}IÉw}IrÄx�j@yÜ}»fUÉYjYk�xUrl�cn �O}Y� Å e½igjYnpe�jYyce	jIÇ�rl�ce	nÈ}»xUy��_k�xU�YxUycÉQÇÞj@k�ige½� Å et�_x�yO� rl�ce
kle½igety_r/��qcklÉYe Å jYrl�¿xUyÈnPq_fUr�xhf�}½�@etkÀycetqckg}»f>ycetr��+jYklÁc�:kle½�Äe½}Ik�is�È}IyO�	�_et�YegfUjYocnpety_rÀj~Çâ�Äet�Yetk�}»fO�I}Ik�x�}Iy_r��,jIÇ
nPq_fUr�xhfG}»�Yetk,ycetqck�}»fCycetr¾�+jYksÁvrlk�}»xUy_xUycÉ§}»fUÉYj@k�xUrl�cnÈ�tÊ"� Å kÄx�egÇDklet�@xUet�ÔjIÇCrl�ce Å }YisÁ_ockljYoO}IÉw}~r�xUjYy§}»fUÉYj@k�xUrl�cn
it}Iy Å e|}/�I}»fUqO} Å fUe/ÑOk��ÄrS��rseto§rsja�/}Ikg�c�CqcyO�_etk���r�}~yO�@x�ycÉ!jYrl�cetk�rlk�}»xUy_xUycÉL}»fUÉYjYkÄx�rs�cnÈ�:}IyO�!ycetqck�}»fOycetr��+jYklÁ
npjc�_egf��tÊÀî.etyOigeYbï�Àevocksja�@x��_e§}Iy�jI�Yetks�YxUet�'jIÇ�rl�ce Å }YisÁ_ockljYoO}IÉw}~r�xUjYy�}af�É@jYk�xUrl�cnäxUy�rl�cevycegÏcr���e½igr�xUjYyDÊ

`



ýCþBÿ��Bÿ ¢ £��I��¤�¥�����¥��I�����������b�>	8�I���h���h�
Ë+�ce Å }YilÁ_ockljYoO}~Éw}Ir�xUjYy	fUe½}Ikly_xUycÉÆ}»fUÉYj@k�xUrl�cn�x��|}pisf�}Y�l�.jIÇ0��qcoOetkl�@x���e½�<fUe½}Ikly_xUycÉ H }»fUÉYjYk�xUrl�cn	�,xUyÝ�.�_xGis�
rl�ce2ycetr��+jYklÁ��+egxUÉY�_r���}Ikle×xUrletk�}~r�xU�YegfU� }@�c}Iocrle½�ÕqO��xUycÉÔetklksjYk��¿ockljYoO}IÉw}~rle½� Å }YilÁ ÇÞksjYn�rs�ce2jYqcrlocqcr
f�}»�Yetk½Ê/�cj@k/rl�ceLocqcksoOjw��e!jIÇ�x�fhfUqO��rlkg}Ir�xUjYyDbïfUetrvqO�/igjYyO��x��_etkL}	��xUnpo_fUePrl�ckletetZúf�}»�Yetk/Ç®ete½�@Ç®jYkl�/}Ik��	ycetr��+jYklÁ
igjYyO��rsklqOigrle½��qO�¾x�ycÉ���xUÉYnpj~xG�c}afBqcy_xUr���}~yO�	rlk�}Yigev�cjI�'rl�ce Å }@ilÁ_ockljYoO}IÉ_}Ir�xUjYyÆ}»fUÉYjYkÄx�rs�cn��+jYklÁc�tÊ

ª©² ù ¸I«g­�¬úûwü õ ¼ ßIÂvËDj���r�}Iklrv�Ûx�rs�DbDxUy_xUr�x�}»fhxUÌteÆrl�ce	ycetr��+jYklÁÆ�+egxUÉY�_r��v�Ûx�rs�Í}×��etrLjIÇ/k�}~yO�_jYnØ�I}»fUqce½�tÊ
Ë+�_x��p��rseto�xG�¿it}»fhf�e½� rl�ce ­ ÷ ­�¬®­®±I²h­G¦½±I¬®­®¸ ÷§� û�±aº¶´ ÊÜË,�wo_x�it}»fhfU�Yb/}���etrPjIÇ�k�}~yO�_jYn �a}»fUqce½�	�_k�}»�/y2Ç®kljYn }
��nÈ}af�f,xUywrletks�a}»f ¼ Ç®jYkvegÏO}Inpo_fUeYb Å etr��+etety2ZlßYÊ �Æ}IyO��ß@Êó�_Â�}Ikle¿qO��e½�CÊÆî.ja�+et�Yetk»bCjYyce�it}~yÜ}»f���j�xUy_xUr�x�}»fhxUÌte
rl�ce	ycetr��Àj@klÁÆ�+egxUÉY�_r��v�+xUrl��}Æ��etr!jIÇ/�a}»fUqce½�©ÇÞksjYn }<ÁwycjI�/yÜ�@x���rsk�x Å qcr�xUjYyDÊ ¼ W_Â��.egÏcr½bâx�y�rl�ce ·0´¶­ ù ûw¬
±�W�¨tµ_ºt¬®ü{´ ÷ ¬ � û�±»º½´ b�}Y�»ã�qO��rLrl�ce¿ycetr¾�+jYksÁÆ�+egxUÉY�wrg�|xUyOigkletnpety_r�}»fhfU�ÜqO�¾x�ycÉ2��et�@etk�}»f:xUrletk�}IrÄx�j@yO�tÊ	à]y2e½}Yis�
xUrletk�}IrÄx�j@yDb�}@�»ã¾qO��r,rl�ce|�ÀegxUÉY�_r��Sx�y	rl�cev�@xUkle½igr�xUjYy�jIÇB��rletetoïe½��rÀ�_e½igkse½}Y��xUycÉpÉYk�}@�@x�ety_r0j~ÇJrs�ce�etklksjYk0��qck�Ç]}Yige
¼ x]ÊøeYÊUbÙrl�ce§��qckÄÇÒ}Yige|Ç®jYkln¿e½� Å ��rl�ceL�Äqcn�jIÇ:rl�ceL�lð@qO}Ikle!jIÇ:rl�cevetklkljYk Å etr��+etetyÆrl�ceL�_e½��xUkle½�×jYqcrsocqcr�}IyO�
rl�cev}YigrlqO}»fCjYqcrlocqcr[ÇÞjYk+}»fhf>oO}IrsrletklyO��xUy	rl�ce|rlk�}»xUy_xUycÉp��etrtÂ�Ê:Ë+�_x��[xUrletk�}Ir�xU�Ye|}Y�»ã¾qO�Ärlnpety_rÀigjYy_r�xUywqce½�,qcy_r�xhf
egxUrl�cetkp}�nPxUy_xUnPqcn xG�©kle½}Yis�ce½�×xUyÜ�.�_xGis��rl�cepetklklj@k|xG�©fUe½�l�©rl�O}IyÜ}<ockle½��oOe½isxhÑOe½��rlj~f�etkg}IyOigePfhxUnPxUr½b:jYk
qcy_r�xhf[}p�Äetr/ywqcn Å etk/jIÇ�x�rsetk�}Ir�xUjYyO�.�O}Y� Å etetyÆkle½}Yis�ce½�CÊ0z|qck�xUycÉ	e½}Yis�	x�rsetk�}Ir�xUjYyDbïrl�ceL��qcnpZ]�sðYqO}IksetZ®etklkljYk
x���it}afGigq_f�}Irse½�Ý}@�,ÇÞj~f�fUjI���tõ © B ß

W«ªE¬ FIH�­E/<F�H ¼¯® ¬/ K�° ¬/ Â¯± ¼ ßI^NMh^@Â
�/�cetkle ® ¬ x��/rs�ce&�_e½��xUkle½�×jYqcrsocqcr0Ç®jYk+rl�ce|xUycocqcr|�Ye½igrljYk�2�@ ¬ b ° ¬ x��/rl�ceL}@igrlqO}»fDjYqcrlocqcr+jIÇ:rl�cevycetr��+jYklÁCb² x��[rl�ce+ywqcn Å etk:j~Ç>jYqcrlocqcr:qcy_xUr��¶bw}IyO�*³ x��:rl�ce+y_qcn Å etk:jIÇ>oO}~rlrletklyO�JxUyprl�ce+rlk�}»xUy_xUycÉ§�Äetr½Ê:Ë+�_x���etklkljYk
x��/ocksjYoO}IÉw}Irse½� Å }YilÁ	rl�cklj@qcÉY�Ærl�cevycetr��+jYklÁ¿rljÈ}Y�»ã�qO��r/�+egxUÉY�_r��+qO��xUycÉÆ}PÉYkg}Y�@xUetywr��_e½�sigetywr|ockljcige½�_qckleYÊ
Ë+�ce!ÉYk�}Y�@xUety_r&�_e½�ligety_r|ocklj�ige½�_qckse§is�O}IycÉYe½�.rl�cev�+egx�É@�wr�� Å ��}Iy�}InpjYqcy_r+ockljYoïjYklr�xUjYyO}»f�rljprl�ce!oO}Iklr�x�}»f
�_etk�xU�a}~r�xU�YevjIÇBrl�ce.etklkljYk,�+xUrl�Èkse½��oOe½igr+rlj!e½}Yil�	�+egxUÉY�wr.+ -0/ Ê:Ë+�_qO�tb_rl�ce�is�O}IycÉYe.x�y	rl�ce|�+egx�É@�wr+jIÇB}|fhxUycÁ
Ç®kljYn�qcy_xUr,2:rljPqcy_xUre1�}Ir+rl�ce�´]Z®rl�	xUrletkg}Ir�xUjYy�x��+É~x��@ety Å �

µ + -0/ ¼ ´sÂ BV¶�·A¸¹/e· 2�@ - gQº · µ + -0/ ¼ ´ K ß~Â ¼ ßI^NMó`�Â
�/�cetkle ¶ b½}.ockljYoïjYklr�xUjYyO}af�xUr��LigjYyO��rg}Iywr�it}»fhf�e½�{rl�ce ²U´g±I« ÷ ­ ÷_ù «Ä±~¬]´ b
º0bIrl�ce,npjYnpety_rlqcn'rsetklnÆb µ + -0/ ¼ ´ K ßIÂ�b
�+egxUÉY�wrPil�O}~ycÉYe��_qckÄx�ycÉ�rl�ce¿ocklet�YxUjYqO�©xUrletk�}~r�xUjYyDb�2�@ - b�rl�ce¿jYqcrlocqcr§}@igr�xU�a}Ir�xUjYy�jIÇ/rl�ce	qcy_xUr»2sbB}IyO� ¸¹/ b¼u½z¾n¿�ÀuÁJÂÃÁJÂAÄÅÀdÆJÄ)Çx¿�ÁJ¾nÈ6ÉÊÁJËeÀ�Ì�ËnÍAÎ
Ïu¿nÐ)ÁJËnÏ¯Ñ9ÆJÏ<À<¿nÂÃÁJÂAÄ)Ò�ÁÔÓ�ÁJ¾h¿nÏuÕpÍpÁJ¿nÏuË�À<Öu¾nÍ�ÀdÆ�ÇxÍ6¾nÎAÍ6¾nË�ÓGÇx¿hÏ<À<Ö�È\ÁJÂ6ÎAÍ6¾eÎ
À<¾n¾nÏu¿nÂ�ÁJÂ*¾nÈAÏ¾n¿�ÀdÁJÂpÁJÂAÄ,ËnÏu¾u×

�



oO}IklrÄxG}afÛ�_etk�xU�a}~r�xU�YeÈj~ÇÛrs�cepetklkljYk!�+xUrl�2kle½�ÄoOe½igrPrlj�rl�ce	ycetrvxUycocqcr ¼ 3A5�7 / Â�rsjÆrl�cepqcy_xUr,1CÊÈË+�ce¿etklkljYk
�_etk�xU�a}~r�xU�Ye ¸¹/ Ç®jYk+rl�ce�1_Z®rl��qcy_xUr/xUy×rl�cevjYqcrlocqcr+f�}»�Yetk+x��.ÉIxU�Yety Å �

¸ / BV° / ¼ ß Kj° /½Â ¼¯® / Kj° /½Â ¼ ßI^NMó��Â
}IyO��ÇÞjYk+rl�ce*Ø_Z®rl��qcy_xUr/xUy×rl�cev�_x��c�_etyÆf�}»�Yetk+x��.ÉIxU�Yety Å �

¸pÙ�BVÚ8Ù ¼ ß K�Ú8Ù Â ­E/<F�H ¼ ¸¹/Û· + Ùd/ Â ¼ ßI^NMGß½�_Â
�/�cetkle Ú8Ù x��,xUr��|}Yigr�xU�a}IrÄx�j@yDÊ

ËÛ�cjYqcÉY�2rl�ce Å }YilÁ_ockljYoO}~Éw}Ir�xUjYyÜ}af�É@jYk�xUrl�cn it}~y Å e	qO��e½�Qrlj�rlk�}»xUyÜ}~yw��nPq_fUr�xhfG}»�YetkPycetr��+jYklÁCbCjYyce
nPqO��r Å ep}»�/}IklevjIÇ/��et�Yetk�}afSock�}@igr�x�it}»fBx��l�Äqce½�vrl�O}IrvigjYq_f��2}6ÜDe½igr.xUr��/egÚ�isx�etyOig�YÊ	uIxUyOigeprs�ce Å }@ilÁ_ockljYoO}IZ
Éw}IrÄx�j@yÝ}»fUÉYjYkÄx�rs�cn�x��|}pÉYkg}Y�@xUetywrv�_e½�ligety_r�jYocrÄx�n{x�Ì½}~r�xUjYy�ocklj�ige½�_qckseYbïx�r.x��|�wq_fUycetk�} Å f�ePrlj	rl�ce!ocklj Å fUetn
jIÇ/ockletnÈ}~rlqckleÈigjYy_�YetklÉ@etyOigeYÊ��:ksetnÈ}Irlqckle	igjYyw�@etklÉYetyOigepjcitigqck��!�/�cetycet�Yetk!rl�ceÈ}»fUÉYjYkÄx�rs�cnØÉYetr��!��rlqOisÁ
xUyÝ}©fUj�it}afBnPxUy_xUn§qcn�}IyO�	rl�cev�I}»fUqceLjIÇ

©
x��/��r�xhfhfB�_xUÉY�cetk|rl�O}Iy	rl�ceL}»fhfUjI�Àe½�	rsjIfUetk�}IyOige|fhxUnPxUr½ÊÀËÛ�cjYqcÉY�

��et�Yetkg}»fJ��j~f�qcrÄx�j@yO�:�O}»�Ye Å etetyÈocklj@oOjw��e½�{rljvxUnpockljI�Ye
ÝI}½�@jIx��LocksetnÈ}Irlqckle|igjYyw�@etklÉYetyOige/jIÇCrl�ce Å }YisÁ_ockljYocZ
}IÉw}~r�xUjYyÆ}»fUÉYjYk�xUrl�cn ñó�Y}Yigjw`@`½ô�bwycj@ycevjIÇSrs�ceL��jIfUqcr�xUjYyO�+�O}»�Ye Å etetyÆockljI�Ye½�¿rljp�+jYklÁpigjYyO�¾xG�ÄrletywrÄf��Æ}@igkljw�l�
}»fhf:etklkljYk/��qck�Ç]}Yige½�tÊ

ËÛ�ceÆ��e½igjYyO�Qx��l��qce	x��p��oïe½isxhÇÞ�@xUycÉÍ}Iy�jYocr�xUnPqcn ycetr��+jYklÁ2}Ik�is�_xUrle½igrlqckle	Ç®jYkP}ÆÉ~x��@ety�ocklj Å fUetnÆÊ��
ycetr��+jYklÁ§}~k�il�_xUrle½igrsqckle/x��,igjYyO��x��_etkle½�¿jYocr�xUnPqcnÎxhÇDxUr0�O}Y�[rl�ce/nPxUy_xUnPqcnäywqcn Å etk,jIÇ>�_x��c�_ety�qcy_xUr�� ¼ }IyO�
�cetyOigeprl�cePnPxUy_xUnPqcn ywqcn Å etkvj~Ç:x�y_rletk�igj@ycyce½igr�xUjYy2fhxUycÁc�gÂ��+xUrl���/�_x�is��xUrLit}Iy2��qOitige½�l��Ç®q_fhfU��fUe½}Ikly�rl�ce
rlk�}ax�y_xUycÉ���etr½Ê�à®Çvrl�ce�ycetr��+jYklÁÜ}~k�il�_xUrle½igrsqckle	x��Prlj_jÜ��nÈ}»fhf]b,rl�cety�xUrÈnÈ}»�2ycj@r Å eÝ} Å fUe×rlj×f�e½}~kly�rl�ce
ety_r�xUkleÈrsk�}»xUy_xUycÉÜ��etr½Ê×��yQrl�ceÈj@rl�cetkL�O}IyO�CbâxhÇ�rl�ce¿ycetr¾�+jYksÁ }~k�il�_xUrle½igrsqcklepx��!rlj_j	f�}IklÉYeYbâxUrPnÈ}»�Ý�O}»�Ye
rlj_j�nÈ}Iy_�Í�_etÉYksete½�PjIÇ/Ç®klete½�_jYn ¼ �+egxUÉY�_r§j@k§oO}~k�}Inpetrletkg�gÂvrlj×f�e½}~kly�rl�ce�rlk�}ax�y_xUycÉÜ�Äetr½ÊÜË+�_qO�tb�xhÇvrl�ce
ycetr��+jYklÁp�O}Y�,rlj_jPnÈ}Iy_�P�ÀegxUÉY�_r��tb_rl�cety	xUr+�+xhfhfBnpetnpj@k�xUÌtevrl�cevrlk�}»xUy_xUycÉÈ��etr+k�}~rl�cetk0rl�O}~y�ÉYetycetk�}»fhxUÌtevxUr½Ê
�cqcksrl�cetklnpjYkseYbS}~y2xUyO}Iococklj@ock�x�}Irle�ycetr��+jYklÁÆn	}½�2igjYyO�ÄqcnpeÆ}Iy2qcyckle½}@��jYyO} Å fUeÆ}Inpj@qcywr!jIÇ���xUn§q_f�}IrÄx�j@y
kle½��j@qck�ige½�tÊ0Ë+�ce Å }YisÁwocksjYoO}IÉw}IrÄx�j@y�}»fUÉYj@k�xUrl�cn xG�.}Ioco_fhx�e½�<rljLrsk�}»xUyÈrs�ce�ycetr��+jYklÁp�Ûx�rs�Èrl�cev}Y�l�Äqcnpocr�xUjYy
rl�O}Ir,rl�cev}Ik�is�_x�rse½igrlqckle|jIÇDrl�ce/ycetr��+jYklÁ!x��À�ÄoOe½isxhÑOe½�	egxUrl�cetk�}I�ce½}Y�{jIÇDr�xUnpe Å �Prl�ce|qO��etk½b_jYk0egÏcoOetkÄx�n¿etycZ
r�}»fhfU�2�_etrletklnPxUyce½� Å �Ærsk�}»xhfUZ]}IyO�_Z®etklkljYk»Êvà]y2rs�ce§rsk�x�}»fUZ]}IyO�_Z®etklkljYkL}~ocockljw}Yis�DbCrl�cePqO��etkvnÈ}»���/}Y��rle!r�xUnpe
xUyÆegÏcoOetk�xUnpety_r�xUycÉ��+xUrl���@xÞÜDetklety_r�}Ikgil�_xUrle½igrlqckse½�/rlj!ÑOyO�×}IyÆ}IocockljYockÄxG}~rle§}Ikgil�_xUrle½igrlqckseYÊ

Ëâj�}Y�c�_kle½�l�+rs�cevfhxUnPxUr�}Ir�xUjYyO�|jIÇ0rs�ce§��r�}~yO�c}Ik�� Å }YisÁwocksjYoO}IÉw}IrÄx�j@yÆ}»fUÉYjYk�xUrl�cnÆbâuwigjYrlr|�O}I�_fUnÈ}Iy�}IyO�
ß½�



igjIfhfUe½}IÉYqce½�×ñó�O}~�_fG�@�½ô/�_et�YegfUjYoïe½��}Iy�egÚ�isxUetywrÈigj@yO��rlklqOigr�xU�Ye	rlk�}ax�y_xUycÉÜ}af�É@jYk�xUrl�cn ÁwycjI�/y�}Y�§� ±»º½°�±�W@´ �� ¸I«g«l´t²U±I¬®­®¸ ÷!� ´�±~« ÷ ­ ÷_ù ªv«l°Ãûw­�¬]´g°t¬®µc«l´ Ç®jYk�ÇÞete½�_ZúÇ®jYkl�/}Ikg�Pycetr��Àj@klÁ��¶ÊDá2e��_etn¿jYyO��rlk�}~rle+rl�ce�qO�Äe/jIÇDycetqck�}»f
ycetr��+jYklÁc�!ÇÞj@kÈ��jIÇ®r��Û}~kleÈksegf�x�} Å xhfhxUr��6}Ioco_fhx�it}Ir�xUjYyO�	qO��xUycÉ�rl�_x��	}»fUÉYjYk�xUrl�cnÆÊ'Ëâj2qcyO�_etk��Är�}IyO�Õ�cjI��rl�_x��
}»fUÉYjYkÄx�rs�cn��+jYklÁc�tb@�Àevocksja�@x��_e§}Iy�jI�Yetks�YxUet�'jIÇ:rl�ceL}»fUÉYj@k�xUrl�cn�ycegÏcr½Ê

ýCþBÿ��Bÿnß à��I�
�
��áh	
â6à�������	������������Ê�>	8�I���������������������S	���������	
Ë+�ce	mÀ}Y�sit}Y�_etZ�m0jYklksegfG}~r�xUjYyÝ}»fUÉYj@k�xUrl�cn)igj@n Å xUyce½�.r��Àj{x�n¿oOjYklrg}Iywr.x��_e½}Y�Ûx�y×xUr��ÛfUe½}Ikly_xUycÉÆnpetrs�cj��Cõ,rl�ce
°g±»º¶°g±�WY´×±I«l°gûw­ú¬]´g°t¬®µc«l´ bârljÝ}Y�c���_x��c�_ety�qcy_xUr��Pj@yce�}IrP}×r�xUnpeYb0}IyO��} ²�´g±I« ÷ ­ ÷wù ±I² ù ¸I«g­ú¬úûwü�¼ r��_o_x�it}»fhf��Yb
�O}~�_f�n	}Iy��ó�'&tð@q_x�ilÁ_ockljYoO}~Éw}Ir�xUjYy8(�ñó�ï}I�_f�`Y`Iô®Âvrlj2igkle½}IrseYb:rlk�}»xUyDb+}IyO�QxUyO��r�}»fhf�ycet� �_xG�c�_etyÕqcy_xUr��tÊ�Ë+�ce
mÀ}Y�sit}Y�_etZ�m0jYklksegfG}~r�xUjYyÈ}»fUÉYjYkÄx�rs�cnÎxUype)ÜDe½igrC&gÉYkljI���¹(�}|ycetqck�}af>ycetr��+jYklÁCÊDà]y¿rl�ce,ÑOk���rÀ�Är�}IÉYe,jIÇCf�e½}~kly_xUycÉOb
rl�ce!mÀ}Y�lit}@�_etZ�m0jYklklegf�}IrÄx�j@yÈqO��e½�[ycjP�_xG�c�_ety�qcy_xUr��¶Ðcrl�_x��,npe½}IyO�:rs�O}Ir:xUy_xUr�x�}»fhfU��rl�ce�ycetr/}Ioco_fhxUe½�/}!��xUnpo_fUe
oOetkgigetocrlkljYy�r��_oOevycetr��+jYklÁPrljp}YitigjYqcy_r,ÇÞjYk+}Y�,nÈ}Iy_�poO}IrlrsetklyO�+}Y�,oOjw�l�¾x Å fUeYÊ,á��cety�rl�ce&}af�É@jYk�xUrl�cn�it}Iy
ycjPfUjYycÉYetk|kle½�_qOige!rl�cevetklkljYk»b�}{�_xG�c�_ety�qcy_xUr½bc�.�_xGis��x��|��etoO}Ik�}~rlegfU�ÈjYocrÄx�n{x�Ìte½�×��jÈ}Y�ÛrljPnÈ}»Ï_x�n{x�Ìte!rl�ce
igjYklksegfG}~r�xUjYy Å etr��+etety2rl�ceLj@qcrlocqcr��|jIÇ0rl�cePycet�Î�_x��c�_ety2qcy_xUr§}~yO�Ærs�ceLkle½��x��_qO}»f0etkskljYk|jIÇÀrl�cePycetr��+jYklÁ
jI�Yetk|rl�cePetywr�xUkle¿rlk�}»xUy_xUycÉÆ��etr½bÙx��L}Y�c�_e½�CÊvá��cety��_x��c�_etyÜqcy_xUr��v}~klePrlk�}»xUyce½�CbCrl�ceP�+egxUÉY�wrg��igjYycyce½igrÄx�ycÉ
rl�ce/j@qcrlocqcr:qcy_xUr��0}Ikse/ÁYetocr:qcyOis�O}IycÉYe½�CÊ��.ÇÞrsetk:rl�ce+�_xG�c�_ety	qcy_xUr,xG�,igjYycyce½igrle½�Prsjvrl�ce+jYqcrlocqcr½b@rlk�}»xUy_xUycÉ
qco>�c}~rle½�L}»fhf:rl�ceP�+egx�É@�wr��.rl�O}Irv�@xUkle½igr�fU�ÆÉ@jÈrlj	rl�cePjYqcrlocqcr.f�}»�Yetk½Ê!��yOige©x�yO�Är�}»fhfUe½�CbBe½}@il�×�_xG�c�_ety�qcy_xUr
Å e½igj@npe½�/}!ycet���_xG�c�_ety<f�}½�@etk0xUy�rl�ce|ycetr��+jYklÁÈ}IyO�{xUr��[xUyOigjYnPxUycÉÈ�+egxUÉY�_r��:ksetnÈ}»xUy	ÇÞksjYÌtetypÇ®jYk+rl�ce|kle½��r
jIÇBrs�ce�rlkg}»xUy_x�ycÉ¿oOetk�xUjc�CÊ0á��cety���q Å ��e½ð@qcetywr/�_x��c�_ety×qcy_x�rg�/}Iklev}Y�c�_e½�Cb_rl�ce|jYqcrlocqcr��,jIÇBrs�ce�ocklet�@xUjYqO��fU�
}Y�c�_e½�©�_xG�c�_etyPqcy_xUr�� Å e½igjYn¿eÀ}Y�D}@�c�@x�rÄx�j@yO}»fYxUycocqcr���rlj+rl�ce:ycet���_x��c�_ety§qcy_xUr½Ê:Ë+�_x��D�_�_yO}InPx�i,egÏcoO}IyO��xUjYy
jIÇ:ycetr��Àj@klÁÈ}Ik�is�_xUrle½igrlqcklePigjYy_r�xUywqce½�.r�xhfhfBrl�ceLocksj Å fUetnäx�����j~f��@e½�CÊ

ËÛ�cePmÀ}Y�lit}Y�_etZ�m,jYklklegf�}Ir�xUjYy�}»fUÉYjYk�xUrl�cn�igjYyO��x���r��+j~ÇSrl�ce|Ç®jIfhfUjI�+xUycÉ���rsetoO�tÊ

ß@Ê�ã AJEGF½EU;CT�E�ä�å�FIH�å'7æåwFgN*ç>=
è õ�m,kle½}IrleÆ}×ycetr��+jYklÁÜ}Ikgil�_xUrle½igrlqckseÝigjYyO��x���rÄx�ycÉ�jIÇvjYy_fU�2xUycocqcr�}IyO�
jYqcrlocqcr+qcy_xUr��tÊ+X0��r�} Å f�x����	fhxUycÁc�+Ç®kljYnärl�ce|xUycocqcr+f�}»�Yetk/rljPrl�ce|jYqcrlocqcrÛfG}»�Yetk/}IyO�¿xUy_xUr�x�}»fhxUÌtePrl�cetn
�+xUrl�Æk�}~yO�_jYnä�a}»fUqce½�tÊ

WÙÊ�é =»;>EÒA?ê	?>FAë[?>F�ì,;cVIå�= õ"�&�»ã�qO��r|�+egx�É@�wr��ÀÇÞete½�@xUycÉ�rl�ce!jYqcrlocqcr|qcy_x�rg�tÊ/àÒÇ0rl�cevfUe½}Ikly_xUycÉ	x��vigjYnpZ
o_f�etrse ¼ xÒÊ eYb/rl�ce�etklklj@kPx�� Å egfUjI�Ø}2ockle½�Äetr	f�xUnPxUrtÂprs�cety �ÄrljYoDÐ|egf���e×x�ÇPrl�ceÆetkskljYk	�O}Y�pycj@r Å etety
kle½�_qOige½����xUÉYy_xhÑ>it}Iy_r�fU�pÇ®jYk0}Ligetksr�}»xUyÈy_qcn Å etk+jIÇBigjYyO��e½igqcrÄx��@e�etoïj�is�O�,jYk0rl�ce|nÈ}»Ï_xUnPqcn y_qcn Å etk

ßYß



jIÇSetoïj�is�O�|}»fhf�jI�+e½�	�O}Y� Å etety×kle½}Yis�ce½�Cbcrl�cetyÆÉ@j§rsjprl�cevycegÏcr���rletoDÊ
\ÙÊ�ã AJEGF½EU;CT�E�ä�åä;|íL;DA�î�E îâ;OFpåðï×ADEUF õ�m,kle½}Irle2}IyO�ÕxUy_xUr�x�}»fhxUÌteÖ}Õit}IyO�@x��c}Irle�qcy_x�r��+xUrl��k�}IyO�_jYn
�ÀegxUÉY�_r��,Ç®kljYn�}»fhf�xUycocqcr�qcy_xUr��|}IyO��}»fhfBockletZ®egÏ_x���r�xUycÉ��_x��c�_ety�qcy_x�rg�tÊ

�ïÊ�é =»;>EÒA FIHIåñíL;DA�îBE�îâ;OFpåòï×ADEUF õó�&�»ã�qO��r�it}IyO�@x��c}Irle�qcy_xUrA�ó�	�+egxUÉY�_r���j�}Y�PrsjÜnÈ}aÏwxUnPxUÌte�rl�ce
igjYklklegf�}Ir�xUjYy Å etr��Àetety�}Yigr�xU�I}Ir�xUjYyDb�ô
õtb�jIÇ�rs�ce�it}IyO�@x��c}Irse�qcy_x�r!öÈ}IyO�Qrl�ce�kle½�¾xG�_qO}afÛetkskljYk�i / }Ir
e½}Yil��j@qcrlocqcr/qcy_xUre1CÊ
¼ }�Â�m0jYnpocqcrleLigj@klklegf�}Ir�xUjYyDõ0ËÛ�ce§igjYklksegfG}~r�xUjYy	x���igjYn¿ocqcrle½�	xUyÆrsetklnÈ�,jIÇ0igjYZ®�a}IkÄxG}~yOigeYb

ö °�÷ õ B ­E/dFIHCø ªE¬ FIH ¼ ô ¬õ K ù Â ¼ i ¬/ K © /½Â ø ¼ ßI^NMGßYßIÂ
�/�cetkle ùúBüûzýþdÿ ¼�� þ �

ª
}~yO�

© /�Büûzýþdÿ ¼�� þq
ª

Ê
¼�Å ÂÈ�/oC�c}Irle§it}~yO�@xG�c}~rleLqcy_xUrA�ó�Û�ÀegxUÉY�_r��+qO�¾x�ycÉ	ÉYk�}@�@x�ety_r�}Y�sigetywr/rsjpnÈ}»Ï_xUnPxUÌteÅö °
÷ õgb

µ +�õ -"B º · � ö °�÷ õ
� +�õ - · 2 - ¼ ßI^NMGß½W_Â

¼ i»Âpà®ÇÀrs�ce{igj@klklegf�}Ir�xUjYyÜ}~r�rl�cepigqcklksetywrvetoïj�is��x��|ycjYrL��xUÉYy_xhÑ>it}Iy_r�fU� Å etrsrletkvrl�O}Iy�rl�cePocklet�@xUjYqO�
etoOjcil�Dbïrl�cety�ÉYjprsj{�ÄrletoÝ�cb_egf���e!ÉYj Å }YisÁÈrsjÈ��rleto��OÊ }cÊ

�ÙÊ�ã AJM¶Ft;>TúT	FIH�åñíL;DA�î�E îâ;OFpåbï×AJEGF õ�à�yO��r�}»fhfLrl�ce2it}IyO�@x��c}IrleQqcy_x�r Å �Õe½��r�} Å fhx����_xUycÉÔ�+egxUÉY�_r��	rlj
jYqcrlocqcr+qcy_xUr��+}IyO�PxUy_xUr�x�}»fhxUÌgxUyOÉ	rl�cetnä�+xUrl�Èrs�ce�ycetÉw}~r�xU�Ye/jIÇBrs�ce�igjYklklegf�}IrÄx�j@yÈ�I}»fUqce½�tÊÀ�.jI��Ç®kletetÌte
rl�ce|xUyOigjYnPxUycÉ��+egx�É@�wr��ÛjIÇBrl�cePit}IyO�@x��c}IrleLqcy_xUrv}IyO�	ÉYjprsj{�ÄrletoÝWcÊ

ËÛ�cepmÀ}Y�sit}Y�_etZ�m0jYklksegfG}~r�xUjYy	fUe½}Ikly_xUycÉÆ}»fUÉYjYk�xUrl�cn��O}Y�+n	}Iyw��}Y�_�I}Iywrg}IÉYe½�+jI�Yetk/rs�ceL��r�}IyO�c}Ikg� Å }YilÁ_Z
ockljYoO}~Éw}Ir�xUjYyÜ}af�É@jYk�xUrl�cnÆÊÆËÛ�ckleteÈj~ÇÛrs�ceÈnÈ}~ã¾j@kL}Y�_�a}Iy_r�}IÉ@e½�L}IkleYõ©x®Âvrl�cepqO��etkPycete½�QycjYrp��oOe½isxhÇ®�2rl�ce
}Ik�is�_xUrle½igrlqckleYÐ�k�}~rl�cetk|xUrvx��vet�Yj~f��@e½�2}IqcrljYn	}Ir�x�it}»fhfU�YbDxhx®Â/xUr��&fUe½}Ikly_xUycÉ2��oOete½� x��pßPjYkLW	jYkg�_etk��vjIÇ+nÈ}IÉYZ
y_xUrlqO�_e¿ÇÒ}Y�Ärletkvrl�O}Iy2rs�ceÈ��r�}IyO�c}~k�� Å }YilÁ_ockljYoO}~Éw}Ir�xUjYy2}»fUÉYjYkÄx�rs�cnÆbB}IyO�Ýx�xhx®Â|xUrvx��!�_x�É@�_f���igjYyO��x���rlety_rvxUy
igjYy_�YetklÉIxUycÉP�_qck�xUycÉLrlk�}ax�y_xUycÉOÊ,d0e½it}~qO��e/jIÇCrl�ce½��e�}Y�_�I}Iy_r�}IÉYe½�:}IyO�{jYqck:egÏ�oïetk�xUetyOigev�+xUrl�prl�ce Å }YisÁ_ockljYocZ
}IÉw}~r�xUjYyÈ}»fUÉYjYkÄx�rs�cnÆbY�+e/qO��e|rl�cevm+}Y�lit}Y�_etZ�m0j@klklegf�}Ir�xUjYyÈ}af�É@jYk�xUrl�cnÎÇ®jYk+}»fhf>egÏO}Inpo_fUe&�_etn¿jYyO��rlk�}~r�xUjYyO��xUy
rl�_x��|il�O}Iocrsetk½Ê

ß½W



�.�&��� �
	�	�ét¨�¦0è+¡�¨�£©  £
��æ�ç.¥§¢Dè|éQæêç,¡cë6£|¢DìLí��½£|¢��L£
�t¡cë6è/¢âç�� ç.ét¨�è���¨té�¨�¡��

Ë+�ce!ocklj Å fUetn�j~Ç[�_et�YegfUjYo_xUycÉ	klegfhx�} Å fUe{�ÄjIÇÞr��/}IkleYb_}Ir�}!fUjI�6igjw�Är½bc��r�xhfhfSkletn	}»xUyO�/}Iy�jYoïetyÝis�O}»fhf�etycÉ@eYÊ/ËDj
�_et�YegfUjYoÔ}×klegfhx�} Å fUeÆ��jIÇ®r��Û}~klep�����ÄrletnÆb�jYyce	n§qO�Är§}Y�c�_kle½�s�§�Äet�Yetk�}»f,xG�s��qce½�tÊ�Ë+�ce½��e	xUyOisfUqO�_eÝ��oïe½isx�Ñ>it}~Z
r�xUjYyO�.Ç®jYk/klegfhx�} Å fUe���jIÇ®r¾�/}IkseYbwksegf�x�} Å fUeÈ�_et�@egf�j@ocnpetywrvn¿etrl�cj��_j~f�j@ÉIxUe½�tbCrle½��r�xUycÉ	npetrl�cjc�c�.ÇÞj@k/klegfhx�} Å xhf�xUr��Yb
klegfhx�} Å xhfhx�r���ÉYkljI�/rl�	ockle½�@x�igr�xUjYyÆn¿j��_egfhxUycÉObC}IyO�È}@itigqck�}Irleve½��rÄx�n	}Ir�xUjYy	jIÇSksegf�x�} Å xhfhxUr��YÊ/Ë+�+j§j~ÇBrl�ce|ocklj Å Z
fUetn�}Ikle½}@��xUy��/�_x�il��rs�ce�ycetqck�}af>ycetr��+jYklÁ!x��/}Ioco_fhx�it} Å fUe§}Iklev�_et�YegfUjYo_xUycÉÈ}!ÉYetycetk�}af�Z®ocqcksoOjw��evksegf�x�} Å xhfhxUr��
ÉYkljI�/rs�Ænpjc�_egf]bD}IyO�<xG�_ety_r�xhÇ®�YxUycÉÝis�O}IycÉYe
Ý¶ÇÒ}Iq_fUrlZ®ocksjYycep��jIÇ®r¾�/}Ikse�npjc�_q_fUe½�ve½}IkÄf��Æ�_qckÄx�ycÉ×rl�ce§�_et�@egf�j@ocZ
npety_rÀig�cisfUeYÊ0Ë+�_x��+��e½igr�xUjYy	klet�YxUet���,��jYnpe.jIÇ>rl�ce.fhxUnPxUr�}Ir�xUjYyO�,jIÇCrl�ce/rlk�}@�@x�rÄx�j@yO}»f>npjc�_egfhxUycÉÈ}Iocockljw}@il�ce½�
qO��e½�	rljP��jIfU�Ye|rl�ce½��e/ocksj Å fUetnÈ�/}IyO�	}IklÉYqce½�[�/�_�§�+e|ycete½�prsjLrlkl�Prl�ce|ycetqck�}»fCycetr��Àj@klÁp}Iocockljw}Yis�È}Y�,}Iy
}»fUrletklyO}~r�xU�YeYÊ

ýCþBÿ��:ÿ]ý �����h��  �����c	��������h����������� ���! ����#" ��á�	������h�
à]y�igqcklklety_rÀ�ÄjIÇÞr��/}IkletZ®ksegf�x�} Å xhfhxUr��pkle½��e½}Ikgil�Db@jYyce�j~Ç>rl�cevigjYyOigetklyO�SxG�,�cjI�ÔrsjL�_et�YegfUjYoÈÉ@etycetk�}»f>ockse½�@xGigrÄx�j@y
npjc�_egf��tÊ2X�Ï_x���r�xUycÉ�npj��_egf��Pr��_o_x�it}»fhf���klegfU��jYyÜ}×ock�xUjYk�x/}Y�l��qcnpocrÄx�j@yO�§} Å jYqcrPrl�ce	yO}Irlqckle¿jIÇ/Ç]}»xhf�qckse½�tb
}IyO�×rl�ce!ocklj Å } Å xhfhxUr¾�×jIÇ�x�yO�@xU�@x��_qO}»f+ÇÒ}»xhfUqckle½�.j�itigqcksk�xUycÉOÊ��Ùqcklrl�cetklnpj@kleYbOrs�ce½��eLnpjc�_egf��tbïklegÇÞetkskle½��rlj�}Y�&goO}Ikg}Inpetrlk�x�i,npjc�_egf��<(cbw}~rlrletnpocrDrsjLit}Iocrlqckle,xUypW|jYkS\|egÏco_fhx�isx�r+oO}Ikg}Inpetrletk���}»fhfcrl�ce/}Y�l��qcnpocrÄx�j@yO��nÈ}Y�_e
} Å jYqcrPrl�ce��ÄjIÇÞr��/}Ikle	�_et�YegfUjYocnpety_r§ocksj�ige½�l�¿}IyO�2ety_�@x�ksjYycnpety_r½Ê2d,e½it}IqO��e�}»fhfÛj~Ç�rl�ce½��e�}Y�l��qcn¿ocr�xUjYyO�
nPqO��r Å eLn	}Y�_e Å egÇÞjYksevrl�ceLocklj@ã¾e½igr Å etÉIxUyO�tbD}IyO� Å e½it}IqO�ÄeLnÈ}Iy_�	ockljYã�e½igr��/}IkseLqcy_x�ðYqceYbïrl�ce Å e½��r|rl�O}Ir
jYycepit}Iy��cjYoïeLÇ®jYk+x��v��rg}Ir�x���r�x�it}»f:rle½is�cy_xGð@qce½�vrs�O}Ir/ockle½�@x�igrvÇ]}»xhfUqcklePjYy�rl�ce Å }@��x��|jIÇ:ÇÒ}ax�fUqcklep�c}Irg}PÇ®kljYn
��xUnPxhf�}Ikvocklj@ã¾e½igr/�_x���rsjYk�xUe½�tÊ/Ë+�cjYqcÉ@�Ærl�cetkle|x��.et�Yx��_etyOigeprsjÈ��qcÉYÉYe½�Är/rl�O}Ir�igetksr�}»xUyÝ}IyO}af��_r�x�ivn¿j��_egf��v}Ikle
Å etrsrletkÈ��q_xUrle½� rlj2igetklr�}»xUyÔr��_oOe½�!jIÇL��jIÇ®r��Û}~klepocklj@ã¾e½igr��!rl�O}~y�jYrl�cetkPnpjc�_egfG�¶b+rl�cepx��l�ÄqceÆjIÇ|ÑOyO�@xUycÉÍ}
igjYnpn¿jYy�npjc�_egfDÇÞj@k�}»fhfBoOj_�l��x Å fUe{�ÄjIÇÞr��/}Ikle.ockljYã�e½igr��,x��.�Yetr+rlj Å eP��jIfU�Ye½�CÊ

uYegfUe½igr�xUjYy¿jIÇ>}|oO}Iklr�x�igq_f�}Ik:npjc�_egf_xG���@etkl�|xUnpoOjYksr�}Iy_rDxUyÈ��j~ÇÞr��/}Ikle�klegfhx�} Å xhf�xUr��pÉYksja�.rl�Lockle½�@x�igr�xUjYy Å etZ
it}IqO��e Å j@rl�prl�ce/ksegf�e½}@��e&�c}~rle�}IyO�Prs�ce/kle½��jYqckgige�}»fhfUj�it}IrÄx�j@yÆ�_e½isxG�¾x�j@y�it}Iy Å e|}6ÜDe½igrle½� Å �§rs�ce�}Yitigqck�}Yig�
jIÇ/ockle½�@x�igr�xUjYyO�tÊQuYet�Yetk�}afÛ��jIfUqcr�xUjYyO�!�O}»�Ye Å etetyÜocksjYoOjw�Äe½�2rljÆ}@�c�_kle½�l�!rl�cePx��l��qce	jIÇ/npjc�_egfÛ��egfUe½igr�xUjYyDÊ
�cj@k:egÏÙ}In¿o_f�eYb~xUy�m0�O}Iocrletk0�|�+e/��qcÉYÉ@e½��rBr��+jv}»fUrletklyO}Ir�xU�Ye½�¶õ0ßIÂDrlks�L��et�Yetk�}»f>�ÄjIÇÞr��/}Ikle:ksegf�x�} Å xhfhxUr��ÈÉYksja�.rl�
npjc�_egf��L}IyO�×��egfUe½igrvrl�cePjYyceLrl�O}~r�ÉIxU�Ye½�.�_xUÉY�ce½��rLigjYy_Ñ>�_etyOigeYb�}IyO��W_Â0qO��ep}¿kle½it}»fhx Å k�}Ir�xUjYyQnpetrl�cjc��rlj
igjYnpoïetyO�l}Irle.Ç®jYk+rl�ce Å x�}Y�+jIÇB}©npj��_egf]Ê0ËÛ�ce&��e½igj@yO��}»fUrletklyO}Ir�xU�Yevit}Iy Å evqO��e½�¿egx�rs�cetk�}»fUjYyce|jYk:xUyÆigjYnpZ

ß½\



Å xUyO}Ir�xUjYy×�+xUrl��rl�ce|ÑOk���r|��jIfUqcr�xUjYyDÊ��.fUrletklyO}Ir�xU�YegfU�YbÙxUy�m0�O}Iocrletkv^v�+evockljYoïjw��eL}©fhxUyce½}Ik ¼ jYk/}L�+egxUÉY�_rle½�
fhxUyce½}IktÂÀigjYn Å xUyO}Ir�xUjYy¿jIÇDockle½�@x�igr�xUjYy�kle½��q_fUr��[Ç®kljYnÎnpjc�_egf��0�Ûx�rs�ÈjYocoïjw��xUrle Å x�}Y�¶Ê%$Cx>}~yO� � }»f�}»xU�w}¿ñ&$Cx��Y\»ô
���cjI�Ôrs�O}IrÀ}Iy�}Y�c}IocrÄx��@e�ockle½�@x�igr�xUjYyDbïigjYn Å x�yce½�¿�+xUrl�	ockletZ®ockljcige½�l��xUycÉÈit}Iy	etyc�O}IyOigevrl�ce.ockle½�@x�igr�xU�YeLit}IZ
oO} Å xhfhxUr¾�×jIÇ:rl�ceL}IyO}»fU�_r�x�ivnpjc�_egf��tÊ��.f�f:rl�ce½��eL�ÄjIfUqcr�xUjYyO��it}~y Å kljw}Y�@fU� Å evrsetklnpe½�Æ}@�T&ÃoOjw��rsocklj�ige½�s��xUycÉN(
npetrl�cjc�c�tÊ+�/et�@etklrl�cegfUe½�l�tbïrl�cevx��l�ÄqceLjIÇ:ÉYetycetk�}»fhxUÌ½}Ir�xUjYy�jIÇ:ockle½�@x�igr�xUjYy�npjc�_egf��v��r�xhfhfSkletn	}»xUyO�/jYoïetyDÊ��|y
}»fUrletklyO}~rle&}~ocockljw}Yis�Px��,rljvqO��ev}Iy�}@�c}Iocr�xU�Ye/npjc�_egf Å q_xhf��@xUycÉ��Ä����rsetn rl�O}Ir+it}Iy��_et�YegfUjYopxUr��,jI�/ypn¿j��_egf
jIÇ0rl�ce©ÇÒ}ax�fUqcklePockljcige½�l�ÛÇÞksjYn�rl�ceP}YigrlqO}»fSis�O}Ik�}@igrletk�x���r�x�it�.jIÇSrs�ceLÉIxU�Yety2�c}Ir�}¿��etr½Ê,à]y�rl�_x��vm,�O}Iocrletk|�Àe
�_etnpjYyO�Ärlk�}Irle!rl�O}Irv��qOis� }	É@etycetk�}»fUZ®ocqckloOj_��epklegfhx�} Å xhfhx�r��2É@kljI�/rl��npjc�_egfÀit}Iy Å eÈ�_et�YegfUjYoïe½��qO��xUycÉ�rl�ce
ycetqck�}»f�ycetr¾�+jYksÁ�}Iococksjw}Yis�DÊ

ýCþBÿ��:ÿn� '�áh	8� ���)(*�����h�,+����h�n�
âp�������h	," ��á��h��	8�
�|ycjYrl�cetk/igjYyOigetkly¿xUyÆ��jIÇ®r¾�/}Ikse0klegfhx�} Å xhfhx�r��ÈetycÉIxUycetetk�xUycÉ¿x��0rsjvx��_etywrÄx�Ç®�	oOjYrlety_r�x�}»fhfU�pÇ]}Iq_fUrpÝais�O}IycÉYe.ockljYyce
npjc�_q_fUe½�0e½}~k�fU�È�_qck�xUycÉLrl�cev�_et�YegfUjYocnpety_rÀig�cisfUeYÊ0Ë+�_x��+igjYyOigetklyPx��,npjYrÄx��I}Irle½� Å �Prl�ce��_et�YegfUjYoïetk��p�_ycete½�
rlj<x�n¿ockljI�YePrl�cepjI�Yetk�}»fhf0klegfhx�} Å xhfhxUr¾��jIÇ/rl�cepocksj��_qOigr Å �2}»fhfUj�it}~r�xUycÉÝn¿jYklePrle½��rve)ÜDjYklrg�|rlj�oOjYrsetywr�x�}»fhfU�
rlklj@q Å f�e½�ÄjYnpepnpjc�_q_fUe½�tÊpà�ywrsk�xUyO��x�iÈigjYn¿o_f�egÏ_xUr��Ýj~ÇÀrl�cepocksjYÉYk�}In�rlegÏcr��tbânpe½}Y��qckle½�<xUy�rletklnÈ�|jIÇ/��r�}IrÄxGi
igjYnpo_fUegÏ_xUr¾��npetrsk�x�it�tbïx��|jIÇÞrsetyÆqO��e½�2}@��}Iy<xUyO�@xGit}~rljYkLj~Ç0rlkljYq Å fUe½��jYn¿etyce½�l�|jIÇ0ockljYÉ@k�}In�npj��_q_fUe½�tÊ!d0�
igjYy_rlkljIfhfhxUycÉ�rl�ce§igj@npo_fUegÏwxUr���jIÇ0��jIÇ®r¾�/}Ikse�ocklj@ÉYk�}Inänpjc�_q_fUe½�v�_qck�xUycÉ��_et�YegfUjYocn¿etywr½bïjYycePit}IyÆockljc�_qOige
��jIÇ®r��/}Ikle/���c��rletnÈ��rl�O}~r0}Ikle/e½}Y�¾x�etk+rljvn	}»xUywr�}ax�y	}IyO�petyc�O}~yOige ¼]Å e½it}IqO��e��¾x�n¿o_f�evn¿j��_q_fUe½�+}Ikle/e½}@��xUetk0rlj
qcyO�_etk���rg}IyO�ïÂ�Ê>�&�|��etety<x�y�m0�O}~ocrletk§ß»\cb>�Är�}Ir�x�iLigj@npo_fUegÏwxUr��Ænpetrsk�x�it��}IkseLnpe½}Y�Äqckle½�	Ç®kljYn�rl�ceLoO}@�l��xU�Ye
ockljYÉ@k�}InØrsegÏ�r��!e½}IkÄf����_qck�xUycÉÝrs�ce��_et�YegfUjYocn¿etywrÈig�cisfUeÆ}IyO��it}Iy Å e�qO��e½��}Y�!�a}»fUqO} Å fUe	xUyO�@x�it}IrljYkPÇ®jYk
}»fhfUj�it}~r�xUycÉ�kle½��jYqck�ige½�Àx�y<ÇÞqcrsqckleL�_et�YegfUjYocnpety_r�e)ÜDjYksr��tÊ

uYet�@etk�}»fÛ�Är�}Ir�x���r�x�it}»f0ksetÉYkle½�l��xUjYy�}IyO�2isf�}Y�s��xhÑ>it}Ir�xUjYy�npjc�_egf��L�O}»�Ye Å etetyÔ��qcÉYÉYe½��rse½��rlj�ockle½�@x�igrPrl�ce
Ç]}Iq_fUrlZ®ockljYycetyce½�l�<jIÇL��jIÇ®r¾�/}Ikse�npj��_q_fUe½��ñhuY�cetyO`@�cb/m,k�}»��`Y�Yb � qcyO�l�YWcb Ó j��_k�`�^�ô]Ê�î/jI�+et�Yetk½b,egÏwx���rÄx�ycÉ
��r�}~r�x���r�x�it}»fBnpjc�_egf��+nÈ}IÁ@eL��xUnpo_fUe§}Y�l�Äqcnpocr�xUjYyO�+rl�O}~rÛ}~klevjIÇ®rlety��YxUjIf�}Irse½�¿x�y×ock�}Yigr�x�it}»f�npe½}Y��qckle½�¶ÊS�ÙqcklZ
rl�cetkln¿jYkleYbCrl�cetkle	}IklePywqcn¿etkljYqO�|npetrlkÄxGit�©rl�O}IrL}Ikse§egxUrl�cetk!kle½�_qcyO�c}Iy_rvjYkvrl�O}Irv�O}»�Yep��j@npe!f�xUyce½}Ik ¼ jYk
ycjYy_fhxUyce½}IktÂB�_etoïetyO�_etyOige&}In¿jYycÉ/jYrl�cetkânpetrlk�x�it�tÊ:îÛx�É@�§kse½�_qcyO�c}IyOig�vxUyLrs�ce0npetrlkÄxGi,��oO}Yige/}IyO�©n§q_fUr�xUo_fU�_Z
klegf�}Irle½�<npetrlk�x�i|�@xUnpetyO��xUjYyO�|nÈ}»�pjIÇ®rlety	kle½��q_fUr+xUy�qcycklegfhx�} Å fUepockle½�@x�igr�xU�Ye!npj��_egf��tÊ[à]y�rl�_x��|il�O}Iocrsetk½b_�Àe
�_etnpjYyO�Ärlk�}Irle	rl�O}IrPycetqck�}afÛycetr��+jYklÁc�Pit}Iy�}»f���j Å e�qO�Äe½��}Y�P}Ýisf�}Y�s��xhÑOetkpÇ®jYk!x��_etywr�xhÇ®�YxUycÉQÇÒ}~q_f�rsZ®ockljYyce
��jIÇ®r��/}Ikle|npj��_q_fUe½�tÊ

ßt�
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à]y×rl�_x��/��e½igr�xUjYy��+e.xhf�fUqO��rsk�}Irle!�cja��ycetqck�}afBycetr��Àj@klÁ��,it}Iy Å e!qO��e½�¿Ç®jYk+ockle½�@x�igr�xUycÉ���j~ÇÞr��/}Ikle/ksegf�x�} Å xhfhxUr��
ÉYkljI�/rs�2ockljcige½�l�tÊ!�&�!oïjIxUywrle½�QjYqcr!e½}Ik�fhxUetk½b:rl�ce	ockle½�@x�igr�xU�YeÆit}IoO} Å xhfhxUr��2jIÇ�}×ycetqck�}»fÀycetr��+jYklÁ�it}Iy Å e
}6ÜDe½igrle½� Å ���/�O}Irvycetqck�}af0ycetr¾�+jYksÁÆnpjc�_egf:x��LqO�Äe½��rlj�npjc�_egfÀrl�ce!Ç]}»xhfUqckle��c}~r�}cbD�cjI�Îrl�ce{x�ycocqcrP}IyO�
jYqcrlocqcr��I}Ik�x�} Å fUe½��}Ikle×kletockle½��ety_rle½�ÕrljQxUr½b+rl�ce�jYk��_etk¿xUyÖ�.�_xGis��rl�ce�xUycocqcr�}IyO��jYqcrsocqcrÈ�I}»fUqce½�Æ}Ikle
ockle½��ety_rle½���_qck�xUycÉ�rlk�}ax�y_xUycÉObC}IyO�×rl�cePigjYnpo_fUegÏwxUr��Æj~ÇSrl�ce!ycetr��Àj@klÁ>Ê+áQe§}Y�c�_kle½�s�/rl�ce½�Äevx��l��qce½�.xUy�rl�_x��
��e½igr�xUjYyDb_}IyO�!etnpo_xUk�x�it}»fhfU�È���cjI�Ürs�O}IrBycetqckg}»f�ycetr��+jYklÁc�Dit}IyPÉIxU�Ye/}Yitigqckg}Irle0ockse½�@xGigrÄx�j@yO�0}Yigklj_�l�B�@x�ÜDetklety_r
��jIÇ®r��/}Iklevocklj@ã¾e½igr��¶ÊÀ�Ùqcklrl�cetklnpj@kleYbc�+e§}»f���j	oOetkÄÇÞjYksn�}IyÝ}~yO}»fU����x��|rlj	���cjI�6�cjI�'ycetqck�}afSycetr��+jYklÁc�/}Ikle
it}IoO} Å fUePjIÇS}@�c}Iocr�xUycÉÈrs�cegx�k|igjYnpo_fUegÏwxUr��Ærsj§n	}Ir�is��rl�ceLigjYnpo_fUegÏ_x�r���jIÇ:rl�cevrlkg}»xUy_x�ycÉ��c}Ir�}P��etr»Ê

ËâjPxhfhfUqO��rlk�}Irse§�cjI�'ycetqckg}»fSycetr��+jYklÁc�+it}Iy Å eLqO��e½�×}Y�/}¿ockle½�@x�igr�xUjYy2���c��rletnÆbcrs�ce|ÇÞjIfhfUjI�+xUycÉÆ�_egÑOy_xUZ
r�xUjYyO�|}Ikle|xUy_rlkljc�_qOige½�2ñóò!}Ik��cß»bOòL}Ikg�YWY}YbïòL}Ik��@W Å ô]Ê

9!å;:ÀADEUF½E�çDA#<>= ´@?¶µO´ ÷ ¬®­®±I²�A+«l´xWI­®°t¬®­®¸ ÷�B!y ­ �I´ ÷ ±	º½´@?¶µO´ ÷ °�´P¸ � ­ ÷
� µc¬úºL¼l¼ 2 H ;AM�MGMG;x2DCúÂFEHGOÂ ± ÷ W×±Æ°g¸I«�«l´ �
º � ¸ ÷ WI­ ÷_ù º¶´I?tµO´ ÷ °g´v¸ � ¸Iµc¬ � µc¬úºv¼l¼ °�H ;AM�MGMG; ° CúÂJELKPÂ µ � ¬]¸	¬úû�´ � «l´Ãº¶´ ÷ ¬0¬®­úüp´ ´ ± ÷ W�± ÷ ­ ÷
� µc¬�¼ 2)CNM�OPEQGOÂP ´t²U¸ ÷wù ­ ÷_ù ¬]¸�± � µc¬®µc«l´©­ ÷ ºÃ¬]± ÷ ¬ ´"gSR�TI� «l´)WI­®°t¬0¬úûc´p¸Iµc¬ � µc¬�¼ ° CNM�OPELKPÂVU

�ÙjYkWR B ß	rl�ceÈockse½�@xGigrÄx�j@y�xG�Pit}»fhfUe½��rs�ceÆ÷ ´VXa¬ � ºt¬]´ �ó� «l´xWI­®°t¬®­®¸ ÷ ¼ jYk º�û�¸~«�¬ � ¬]´t«gü � «Ä´)WI­®°t¬®­®¸ ÷cÂv}IyO�
Ç®jYkWR B @ ¼ ` W_Â�igj@yO��e½igqcr�xU�Ye¿x�y_rletkl�I}»f��©x�r©x��vÁ_ycja�.yÜ}Y�|rl�ceÆ÷%� ºt¬]´ �8� ±»û�´g±�W � «l´xW~­Þ°¶¬®­Þ¸ ÷ ¼ jYk ²U¸ ÷_ù
� ¬]´t«gü� «l´)WI­Þ°¶¬®­Þ¸ ÷cÂ�Ê � ��oOe½isx�}»fÀit}Y�ÄeLjIÇ:fUjYycÉYZ®rsetkln�ockse½�@xGigrÄx�j@y�x�� ´ ÷ W �G� ¸~­ ÷ ¬ � «Ä´)WI­®°t¬®­®¸ ÷ObÙ�/�_x�il�×xUyw�@jIfU�Ye½�|ockletZ
�@x�igr�xUycÉÝ}Iy�jYqcrsocqcr/Ç®jYkv��jYnpe!Ç®qcrlqcklevÑcÏce½��oïjIxUywr|xUy�r�xUnpeYÊvà�yÝetyO�_Z®oïjIxUywr!ockle½�@x�igr�xUjYyDbDrs�ce§ockse½�@xGigrÄx�j@y
�cjYk�xUÌtjYy Å e½igjYn¿e½�����cj@klrletk�}Y�,rl�ce©ÑcÏ�e½�<oOjIxUy_r/jIÇ�xUywrletkse½��r+x���}~ocockljw}Yis�ce½�CÊ

áQe�it}IyPkletockle½��ety_rÀ}|ycetqckg}»f>ycetr��+jYklÁL}Y�:}©nÈ}Ioco_xUycÉ/YZY õ;G�[ K�\ K��/�cetkle�G©x��0}Iy�@	�@xUnpetyO��xUjYyO}»f
xUycocqcrL��oO}YigeP}IyO��K x��/rs�ce§igjYklkse½��oOjYyO�@xUycÉ ² �@xUnpetyO��xUjYyO}»f0jYqcrsocqcr���oO}YigeYÊ>{|etycetk�}»fhfU�Ærl�_x��.nÈ}Ioco_xUycÉ
x��p}YitigjYn¿o_f�x����ce½� qO��xUycÉÜ}�nPq_fUr�xhf�}»�Yetkpycetr��+jYklÁCÊÆË+�ce�rlk�}ax�y_xUycÉ�ockljcige½�_qckle	x��p}�n	}Ioco_xUycÉ2jYoOetkg}Ir�xUjYy
] õ^G Ù [ K_\ K Ù �/�cetkle ¼ G Ù ;@K Ù Â Ba` ¼ 2<; ° Â ø 2bEcG�RN@�R ° EdKfe�x��+}P��q Å ��etr+jIÇ Ø{xUycocqcrlZ®jYqcrlocqcr.oO}»xUk��
�l}In¿o_f�e½�<Ç®kljYn�rl�ce§}@igrlqO}»fBocklj Å f�etn���oO}Yige ¼ GI;@K{Â�Ê0Ë+�ce©ÇÞqcyOigrÄx�j@y ] kletockse½��etywrg��}Iy<xUyO��r�}IyOigePjIÇgYSY
�/�_x�is�Ý�O}@�,fUe½}Iklyce½��rsj{igj@npocqcrle ¼ jYk/}Iococklj»ÏwxUnÈ}~rleIÂ:rl�ce§}YigrsqO}»fDnÈ}Ioco_xUycÉÈj~ÇSrl�cevocksj Å fUetnÆÊ

9!å;:ÀADEUF½E�çDA�h ³L´tµc«l±I²[³©´¶¬®·0¸I«l¹Li ± ��� ­ ÷_ù�B = ´I?tµO´ ÷ ¬®­Þ±~² � «l´xWI­®°t¬®­®¸ ÷ °g± ÷?P ´ � ¸I«güPµc²U±I¬]´xWQ±»º�± ÷ ´tµc«l±I²
ß½�



÷ ´¶¬®·0¸I«s¹Èüp± ��� ­ ÷wù
j õ ¼l¼ G�C<;@K
C®Âx;)2)CNM�O¶Âk[ K�\ ° CNM�O

­ ÷ ·�ûw­®°gûÆ¼ G�C¯;IK
C]Â «l´ � «Ä´Ãº¶´ ÷ ¬úºL±	º½´@?¶µO´ ÷ °�´v¸ �,´ °g¸ ÷ º¶´g°tµc¬®­��a´&º¶±Iü � ²U´Ãº§µ_º½´xW � ¸~«L¬®«l±I­ ÷ ­ ÷wù ± ÷ W ° CNM�O ¬úûc´� «l´)WI­Þ°¶¬]´xW	¸Iµc¬ � µc¬+°�¸~«�«l´gº � ¸ ÷ WI­ ÷wù ¬]¸�± � µc¬®µc«l´v­ ÷
� µc¬ 2DCNM�O�U
9!å;:ÀADEUF½E�çDAml ³L´tµc«l±I²[³©´¶¬®·0¸I«l¹ = ¸ � ¬®·0±I«l´onÛ´¶²h­Þ± P ­�²h­ú¬n� y «l¸I·:¬úûpi ¸6WY´t² B = ¸ � ¬®·0±I«l´	«l´t²h­Þ± P ­ú²�­ú¬n� ù «l¸I·:¬úû� «l´)WI­Þ°¶¬®­Þ¸ ÷ °g± ÷�P ´§´VX � «l´Ãº�º½´xW{­ ÷ ¬]´t«gü!º§¸ � ± ÷ ´¶µc«l±I² ÷ ´t¬®·0¸~«l¹püp± ��� ­ ÷wù ±»º
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ÝÂà ßIãÊÝ ÝÂà ãÊà á;Û Þ¥Ý Þ�ÛÅß ßIä^Û�ßtÞ ã^Û�á ßtÞ�Û�ãÊÚ è^Û�Ü
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ycetr��+jYklÁÝisf�}Y�s��xhÑOetk½b�jYy�rl�ceÈ}»�Yetk�}IÉ@eYbOnÈ}»�×ockljI�Yx��_eÈ} Å etrlrletk§isf�}Y�s��xhÑ>it}Ir�xUjYy�jIÇ�mÀ}~rletÉYjYkl��à�à|npjc�_q_f�e½�
rl�O}Iy�rs�ce�jYrl�cetkpr��+jÝisf�}Y�l�¾x�ÑOetkg�tÊÔË+�_x��{xG�¿}Iy�xUnpoOjYksr�}Iy_rpkle½��q_fUr��!Ç®kljYn rl�ce�ksegf�x�} Å xhfhxUr��ÔoOetkg��oOe½igr�xU�YeYÊ
�cqcksrl�cetklnpjYkseYbcrl�ce§�@x�ÜDetkletyOige!xUyÆoïetk�ÇÞj@klnÈ}IyOige Å etr��+etetyÆrl�ce!n§q_fUr�xhf�}»�Yetk|ycetr¾�+jYksÁ�}IyO�<rl�cevjYrl�cetk|r��+j
isf�}Y�l��xhÑOetk��{x��Èigj@yO��x���rlety_rÈ}Yigkljw�s�§}af�f/rlkg}»xUy_x�ycÉ���etr��¶ÊÜ�.y_f�xUÁYe<xUy'mÀ}IrsetÉYjYkl��à§isf�}Y�s��xhÑ>it}Ir�xUjYyDb Å j@rl��rl�ce
ycetqck�}»f0ycetr��+jYklÁc�/}IyO�<rl�ce!{&}IqO�s��x�}IyÝisf�}Y�l�¾x�ÑOetkg�L��etetn�ycjYr|rljPxUnpocksja�@e§rs�cegx�kLisf�}Y�s��xhÑ>it}Ir�xUjYy2}Yitigqck�}Yig�
}Y�,rl�cevrlkg}»xUy_x�ycÉp��etr/��xUÌte©xG�[xUyOigkle½}Y�Äe½�CÊÀË+�_x��+n	}½�PoO}Iksr�fU� Å e&}Irsrlk�x Å qcrle½�	rlj!rl�ce|ÇÒ}@igr0rl�O}Ir+rl�ce|y_qcn Å etk
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á2eP�_etnpjYyO��rlkg}Irle½�	rl�ceP}Ioco_fhxGit} Å x�fhx�r���jIÇ:ycetqck�}»fBycetr��+jYklÁc�,Ç®jYk/npjc�_egfhxUycÉÆ��jIÇ®r¾�/}Ikse�klegfhx�} Å xhfhxUr¾��ÉYksja�.rl�
}IyO�¿rljLisf�}Y�l��xhÇ®�petklklj@klZ®ockljYyce��ÄjIÇÞr��/}Ikle,npjc�_q_f�e½�¶Ê:à]y Å jYrs�È}Ioco_fhx�it}Ir�xUjYyO�tb_rl�ce|ycetqck�}»fOycetr��+jYklÁ!j
ÜDetk��:}Iy
}»fUrletklyO}~r�xU�Ye�rsj{igj@yw�Yety_r�xUjYyO}»fD}IyO}»fU�_r�x�i|npj��_egf��,�/�_x�is�Æ}Ikle/j Å rg}»xUyce½�	qO��xUycÉ§egxUrl�cetk.etnpo_xUk�x�it}»fBnpetrl�cjc�c�tb
jYk��_et�@egf�j@oOe½�×qO��xUycÉ��ÄjYnpeL}Pock�xUjYkÄxS}Y�l��qcn¿ocr�xUjYyO�tÊ

Ë.î/jYqcÉ@�§�+e+�O}»�Ye/�_etnpjYyO��rsk�}Irle½�!rl�ce/}Ioco_fhx�it}Ir�xUjYy	jIÇ>ycetqckg}»fOycetr��âxUyprl�ce/igjYy_rlegÏcr:jIÇ>r��+j�ocksj Å fUetnÈ�
klegf�}Irle½�Õrlj���jIÇ®r¾�/}Ikse�klegfhxG} Å x�fhxUr���etycÉIxUycetetk�xUycÉOb|rl�cegxUkÆ}Ioco_fhxGit} Å x�fhxUr��'ycete½�ÕycjYr Å eÝkse½��rlk�x�igrle½� jYy_fU�Ôrlj
rl�ce½��ePocklj Å f�etn	�|xUy2��jIÇ®r¾�/}IksevklegfhxG} Å x�fhxUr��2etycÉIxUycetetk�xUycÉOÊ!áÕx�rs�Ýrs�ce{}»�I}»xhfG} Å x�fhxUr��2jIÇ0ocq Å fhx�igZ]�_jYnÈ}»xUy�}IyO�
igjYnpn¿etk�isx�}»f�ycetqckg}»f�ycetr��+jYklÁv��jIÇ®r��/}IkleYbtrl�ce,ycetqck�}»fcycetr��Àj@klÁ&}~ocockljw}Yis�LnÈ}»� Å e+qO��e½�!}Y�B}.rlj_jIfYxUyPjYrl�cetk
��jIÇ®r��/}IkleLetycÉ~x�ycetetkÄx�ycÉQocklj Å fUetnÈ�L�ÄqOil�Ü}@�.xG�_ety_r�xhÑ>it}Ir�xUjYy�j~ÇÛ��jIÇ®r��/}IkleLkse½��qceÈigjYnpoïjYycety_r��tbB�_jcigqcnpety_r
qcyO�_etk���rg}IyO�@xUycÉObOrse½��r�it}Y��evÉ@etycetk�}Ir�xUjYyDbO}~yO��oO}IklrÄx�rÄx�j@y_x�ycÉ	jIÇ:rle½��r/it}Y��e½�¶Ê

\Y\



2 3547698;:�< =

ß@Ê|� Å r�}»xUy�rl�ce�ocq Å fhx�i��_jYnÈ}»xUy�mÀ}Y�lit}Y�_etZ�m,jYklklegf�}Ir�xUjYy�}»fUÉYjYkÄx�rs�cn���xUnPq_fG}~rljYkPÇ®kljYn rs�ce	ÇÞjIfhfUjI�+xUycÉ
à]y_rletklycetr ��FAë }Y�c�_kle½�l�tÊ
>@?BA�CEDFA�C.GIH�AKJMLMHONQP RES�ATR�ATREUWVXA.P UEUZY b ²U¸ ù ­ ÷�B\[ ]_^Q]I` G ^ H
D b�� ±»ºgºt·0¸I«<W BB`I^ HIa [ LELWa_JED,D bO}IyO� WI­ �
«Ä´g°t¬]¸~«x� Bcb,[Qd D b C,D b >Ia ^,e J,CQ? b C ^Q]E] J,CQ? b C ^ LEJ Ê{�etr¿ÇÒ}In{x�fhx�}Ik�xUÌte��+xUrl��rl�ce���xUn§q_f�}IrsjYk Å ��klqcycy_xUycÉ�rl�ceÆegÏO}Inpo_fUe ù � Ó ocklj Å fUetn%rl�O}Ir�igjYnpe½�
�+xUrl�Èrs�ce&��xUnPq_f�}IrljYk»Ê��/f���jPj Å �Äetkl�Ye|�cja�Õrl�ce|rlk�}»xUy_xUycÉp}IyO�	rle½��r+�c}Ir�}L}~kle�ksetockle½��ety_rle½�Cb_�cja�Õrl�ce
x�y_xUr�x�}»f�ycetr¾�+jYksÁLx��/�ÄoOe½isxhÑOe½�CbO�.�O}IrÀ}Ikse�rl�ce.xUnpoOj@klr�}Iy_r+oO}Ik�}Inpetrsetk��:jIÇ�rl�ce&�¾x�nPq_f�}Irlj@k½bc}IyO�p�cjI�
�a}Ik�xUjYqO�.oO}Ik�}~npetrletk��+}IkleL�Äetr½Ê

WÙÊ|� Å r�}»xUy2rs�ce��c}Irg}Æ��etr 9	;OFt;gh xUy � ë"ë"åïA~î�E�� ��bD�sit}»fUepxUr½b0}~yO�2igjYyO��rlksqOigr§}×rlk�}»xUy_xUycÉ2��etrvÇ®jYk
rl�ce!{�etycetk�}»fhxUÌ½}Ir�xUjYy�rlkg}»xUy_x�ycÉ�ksetÉIxUnpe ¼ klegÇ®etk�rlj	�âx�É@qckle�ßI^wÊø�cÂ,�+xUrl�Ærl�cePety_r�xUkle§�c}~r�}È�Äetr½Ê�Ëâk�}»xUy
}Pycetqck�}»fBycetr��+jYklÁ¿qO��xUycÉÈrl�cePm+}Y�lit}Y�_etZ�m0j@klklegf�}Ir�xUjYyÆ��xUnPq_f�}IrljYkv}IyO�	j Å �Äetkl�Yevrl�ce|Ç®jIfhfUja�Ûx�ycÉïÊ
¼ }_Â0î/jI�'n	}Iyw�	�_x��c�_ety�qcy_x�rg�/�@x��Ærs�ceL��xUn§q_f�}IrsjYk�}Y�c�<rljp��qOitige½�l��Ç®q_fhf��×rlk�}»xUy×rl�cevycetr��Àj@klÁ_f
¼]Å Â0á��O}Ir,x��/rl�cevy_qcn Å etk|jIÇ:�ÀegxUÉY�_r��,xUy×rl�cevycetr��Àj@klÁ_f
¼ i»Â0á��O}Ir/}Iklevrl�ce!�a}»fUqce½�.jIÇ:rl�ce|ÑOyO}»fB�+egxUÉY�_r/�Ye½igrljYkgf
¼ î+xUy_r½õ�ËDj2�lit}af�e�rs�ceÆ�c}Ir�}cb�ÑOkg��rp��etoO}Ik�}IrseÈrl�ceÆigqcnPq_f�}Ir�xU�Ye�egÏce½igqcr�xUjYyÕr�xUnpeÆ}IyO��igqcnPq_f�}Ir�xU�Ye
ÇÒ}Iq_fUr��¶b>}IyO�<rl�cetyÝ�sit}»fUeLrl�cetn Å etr��+etetyÝ�cÊGßL}IyO�Æ�ÙÊó�p��qOis�Ærl�O}~r/rl�ceL�_xUÉY�ce½�Är��I}»fUqce{igj@klkle½��oïjYyO�c�
rljÈ�cÊó�!�/�_xhfUePrl�ce|fUjI�Àe½�ÄrÀ�I}»fUqcepigjYklkle½��oïjYyO�c�+rlj	�cÊUßYÊhÂ

\ÙÊ/�cjYkprs�ce�rlk�}»xUyce½��ycetr��+jYklÁ�xUyV�[klj Å fUetn�Wcb0qO�Äe�rl�ce�rlk�}»xUy_xUycÉ���etrÈ}Y�Prs�ce�rle½��rp��etrÈ}IyO��kse½igjYk��
rl�ceLycetr��+jYklÁ	jYqcrlocqcr��¶Ê Ó e½�lit}»fUeLrl�cePkle½igj@k��_e½��jYqcrsocqcr�� Å }@ilÁ�rlj	rl�ce!jYk�xUÉIxUyO}»f0�lit}»fUep}IyO��o_fUjYrL}
ÑOrlyce½�l�0igqcks�Ye��Ûx�rs�pegÏ�e½igqcrÄx�j@y�r�xUnpe/jYyprs�ce ù Z]}»Ï_xG�,}IyO�	igqcn§q_f�}IrÄx��@e/Ç]}Iq_fUr��:j@yprl�ce��|Z]}»Ï_xG�¶Ê0�/jI�
o_f�j@r&}P��xUnPxhf�}IkLigqckl�Yev�Ûx�rs�Ærl�cevjYkÄx�É~x�yO}afS�c}Ir�}cÊ4�.x���qO}»fhfU�Æj Å ��etks�Yevrl�ce§�_et�@x�}Ir�xUjYy Å etr��+etety�rl�ce½��e
r¾�+jpigqckl�Ye½�¶Ê

�ïÊ/�cjYk+rl�ceL�c}Irg}L��etr�zv}~r�}YW|xUy'�[klj Å fUetn�WcbcigjYyO��rsklqOigr/}Lrsk�}»xUy_xUycÉÈ��etr,ÇÞj@kÀrs�ce AÀ«l´xW~­Þ°¶¬®­Þ¸ ÷ � «l±I­ ÷ ­ ÷wù
kletÉIxUnpe ¼ klegÇ®etk§rsjÝ�âxUÉYqckle�ßI^wÊø�<ÇÞj@k§�_etr�}»xhf��gÂ�Ê Ó etoOe½}IrPrl�ce	egÏ�oïetk�xUnpety_r��PjIÇC�:ksj Å fUetnÈ�PWÝ}~yO�Ü\
�+xUrl�Ærl�_x��+rsk�}»xUy_xUycÉ���etr»Ê

�ÙÊ+à]y��:klj Å fUetnä\cbY}|Ç®ete½�@ÇÞj@kl�/}Ik��!ycetqck�}»fOycetr��+jYklÁ!�Û}@��rlk�}»xUyce½�PqO��xUycÉpzv}Ir�}@WcÊCà]y	rl�_x��:egÏcetk�isx���eYb_qO��e
rl�ce/�l}Inpe,ocklj�ige½�_qckseYbw�c}Ir�}|��etr½bY}~yO�Lrs�ceÀ��rletoO��j@qcr�fhx�yce½� Å egfUjI��rlj�rse½��rBrs�ceÀycegÏcrlZ]��rseto§ockse½�@xGigrÄx�j@y
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}Yitigqck�}Yig��jIÇ0rs�ce§�:�:�.Zu{�etycetk�}»fhxUÌ½}Ir�xUjYy�npjc�_egf]Êv�âx�kg��r½bCigjYyO��rlklqOigr|}prlkg}»xUy_x�ycÉÆ�Äetr��+xUrl��rl�ce©ÑOk���r
rl�ckleteLoO}ax�kg�|jIÇ[zv}~r�}YWcÊ+Ë+�ce§igj@klkle½��oïjYyO�@xUycÉ�rle½��rv��etr��Ûx�fhf0igjYy_r�}»xUyÆjYyce!xUycocqcrvkletockle½�Äetywr�xUycÉ	rl�ce
egÏ�e½igqcr�xUjYy�r�xUnpepj~ÇÛrs�cep�Yrl��j Å ��etks�a}Ir�xUjYyDÊ!�.ÇÞrsetkvrlk�}»xUy_xUycÉ�rl�cepycetr��+jYklÁCbCrle½��rLrs�cepycetr��Àj@klÁ Å �
ÇÞete½�@xUycÉ2rl�ce��@rl�2egÏce½igqcr�xUjYyÔr�xUnpe�}Y�©xUycocqcr½Ê Ó e½igjYk�� rl�ce�ycetr��Àj@klÁ�jYqcrlocqcr½Ê��/egÏcr½b0igj@yO��rlklqOigr
}IycjYrl�cetk|rlk�}»xUy_xUycÉÆ��etr Å ��xUyOisfUqO�@xUycÉÆrl�ceP�Yrs��oO}»xUkvjIÇSrs�ce{�c}~r�}!xUywrsjÈrl�ce!ocklet�@x�j@qO�|rlk�}»xUy_xUycÉÆ��etr½Ê
Ë+�cepigjYklkle½��oïjYyO�@xUycÉÆrle½�Ärv�+xhf�f/igjYyO��x���rvjIÇ0rs�ceÈ�Irl�×j Å ��etkl�I}Ir�xUjYy2jIÇ0rs�ce§egÏce½igqcr�xUjYy2rÄx�n¿eYÊ\�|Éw}»xUy
rlk�}»xUy'}IyO��rle½�ÄrÆ}2ycetr��+jYklÁCÊ Ó etoOe½}Ir�rl�_x��×��rleto Å �ÕxUyOigkletnpety_r�}»fhfU�6}Y�c�@xUycÉ�}»fhf Å qcr�rl�ce�f�}Y��r
j Å ��etkl�I}Ir�xUjYy�rljÆrl�ce¿rlk�}»xUy_xUycÉ2��etr½Ê�Ë+�_qO�tb�rl�cetklep�+xhfhf Å e'@ K \�ockse½�@xGigrse½�2�I}»fUqce½� ¼ �/�cetkle!@�x��
rl�cevywqcn Å etk�jIÇ�oOjIxUy_r��+xUy�zv}Ir�}YW_ÂgÊB�âxUyO}»fhfU�YbCet�a}»fUqO}Irle!rl�cevockle½�@x�igr�xU�YeP}Yitigqck�}Yig��jIÇ�rl�ceLycetr��+jYklÁ
qO��xUycÉOõ
¼ }_Â��ÎÉYk�}Ioc����xUnPxhf�}IkvrljPrl�ce!jYyce|xUy��:ksj Å fUetn)\cÊ
¼]Å ÂÀË+�ce,�|�Yetk�}IÉ@eLX:klklj@k ¼ �&XÛÂÀ}IyO�	rl�ce,�|�Yetk�}IÉ@eLd:x�}Y� ¼ �vd.Â�Ê

�ÙÊ Ó etoïe½}IrPrl�ce��ÄrletoO�vqO��e½�QxUyQ�:klj Å f�etn ��}IyO�Qet�a}»fUqO}Irse�rl�cepetyO�_Z®oOj~x�y_r	ockle½�@x�igr�xUjYyÔ}Yitigqck�}Yig�QjIÇ
rl�ceÈ�:�:�.Zu{�etycetk�}»fhxUÌ½}Ir�xUjYy�npjc�_egfÀqO��xUycÉ�zv}Ir�}YWcÊp�.jYrle¿rl�O}Irvrl�ceprsk�}»xUy_xUycÉ �Äetrv�+xhf�f/�O}»�YePrlj Å e
egÏ�oO}IyO�_e½��}Y�.xUyQ�:klj Å fUetn �	�/�_xhf�e�rs�ce§rse½��r§��etrv�Ûx�fhf/}»fU�Û}»�c�vigjYy_r�}»xUy2rl�cePf�}Y�ÄrLj Å ��etks�a}Ir�xUjYyQjIÇ
rl�ceL�c}Ir�}p�Äetr½Ê

^_Ê Ó etoïe½}Ir0rl�cev��rletoO�,qO��e½�{xUy �[klj Å fUetn��L}IyO�¿et�a}af�qO}~rlevrl�ce��Y�.Z��:kse½�@xGigrÄx�j@yÆnpjc�_egf>qO��xUycÉPrl�cev�c}Ir�}
��etr�zv}Ir�}@WcÊ

`ÙÊ|m0jIfhfUe½igr&��j~ÇÞr��/}Ikle�igj@npo_fUegÏwxUr���npetrlk�x�it�/�c}~r�}!Ç®kljYn�}Pocklj@ã¾e½igr,xUyÆ�Yj@qck/jYklÉw}~y_x�Ì½}~r�xUjYyÆ}IyO��}Y�l�Äj�isxUZ
}Irle½�¿Ç]}»xhf�qckseL�_x���rljYks�YÊ

�ÙÊ/����e.rl�ce��c}Irle/��etr,j Å r�}»xUyce½�!xUy��:klj Å f�etnä�L}IyO�¿igjYyO�_qOigrÀ}|r��+jYZ]isf�}Y�l�:isf�}Y�l�¾x�Ñ>it}~r�xUjYyÈegÏcoOetkÄx�n¿etywr��
oOetk�Ç®jYklnpe½��xUyÜßI^wÊ �Lj~ÇBrl�_x���is�O}Iocrletk»Ê

ß½�ÙÊ/����e+rl�ce/�c}IrseÛ�ÄetrBj Å rg}»xUyce½�!xUy»�[klj Å fUetn �v}IyO�PigjYyO�_qOigr0}|rl�cksetetZ]isfG}@�l�:isf�}Y�l��xhÑ>it}Ir�xUjYy¿egÏ�oïetk�xUnpetywr
Å �×xUyOisfUqO�@x�ycÉQrl�cepnpe½�@xUqcnpZúÇ]}Iq_fUrpit}IrletÉYjYks��rl�O}Irv�+eP�O}½�@epjYnPxUrlrle½�<xUyÕuYe½igr�xUjYyÔßI^wÊ �cÊp� Å ��etkl�Ye
rl�ce|ÇÞj~f�fUjI�+xUycÉOõ
¼ }_Â0isf�}Y�l��xhÑ>it}Ir�xUjYy2}Yitigqckg}Yig�Èj~ÇSrl�cevycetr��+jYklÁCb
¼]Å Â:xUyOigkle½}Y��e
ÝI�_e½igkle½}Y��e©x�y�igjYnpo_fUegÏ_x�r���jIÇ:rl�cevycetr��+jYklÁCÊ

ßYß@Ê � q_fUr�xhf�}»�YetkLycetqckg}»f0ycetr��Àj@klÁ�npjc�_egfG�!��jIfU�YePocklj Å fUetnÈ� Å ��igkle½}Ir�xUycÉÆ}Iy×xUy_rletklyO}»f0kletockse½��etywrg}Ir�xUjYy
\Y�



jIÇ&rs�ce	x�ycocqcr��I}Ik�x�} Å fUe½�tÊÕà]r¿x��È}�qO�ÄegÇÞq_f�egÏcetk�isx���e�rlj2}IyO}»fU�_ÌteÆrl�cegxUk¿xUywrletksyO}»f�kletockle½�Äetywr�}~r�xUjYyO�
}IyO��qcyO�_etk��Är�}IyO���cjI�6�ÄqOil�	xUy_rletklyO}»f:kletockle½��ety_r�}IrÄx�j@yO�/it}Iy Å eLklegf�}Irse½��rljpegÏcrletklyO}af>xUycocqcr��¶Ê/�cjYk
egÏÙ}In¿o_f�eYb,xUy�jYqck	}Ioco_fhxGit}~r�xUjYy�xUy_�YjIfU�YxUycÉQx��_etywr�xhÑ>it}IrÄx�j@yÖj~Ç/ÇÒ}~q_f�rsZ®ockljYyceÆ��jIÇ®r��/}Iklepnpjc�_q_fUe½�tb,xUr
�Û}@��ycjYr0j Å �@x�j@qO�:�/�O}Ir:r��_oOe/j~ÇJ}Y�l�Äj�isx�}Ir�xUjYyO�,rl�ce.ycetqck�}»fOycetr��+jYklÁ§isf�}Y�s��xhÑOetkÛigkse½}Irle½�p}In¿jYycÉvrl�ce
x�ycocqcr.npetrlk�x�it�tÊ��[kljI�Yx��_ev}Iy�}IyO}»fU���¾xG�ÛjIÇBrl�ce.xUywrletksyO}»fDkletockle½��ety_r�}Ir�xUjYy	jIÇBrs�ce�ycetqck�}afJycetr��+jYklÁ!xUy
rletklnÈ�+j~ÇS}_Â:xUr��/}@�l��jcisxG}~r�xUjYyÆ�+xUrl�	xUycocqcr��.npetrlkÄxGit�¶b Å Â0rl�ce©ÑOyO}»fB�+egxUÉY�wr+�Ye½igrsjYk/jIÇ:rl�cevycetr��+jYklÁCb
}IyO��i»Â0xUr��.}Y�l��jcisx�}Ir�xUjYy��+xUrl�×rl�cevjYqcrlocqcr�it}~rletÉYjYk�xUe½�tÊ

ß½WÙÊ+á2ePqO��e½��ycetqck�}»f:ycetr��+jYklÁ�npjc�_egf��vrlj�}Y�l��jcisx�}Irlep��r�}~r�x�i§igj@npo_fUegÏwxUr���npetrlk�x�it�|�+xUrl��rl�cePy_qcn Å etk
jIÇLÇ]}Iq_fUr�� ¼ }IyO�Õ�cetyOige�ÇÒ}~q_f�rsZ®ockljYyceÜit}IrsetÉYjYk�xUe½�gÂ�Ê à]yO�Ärle½}Y�Cbv�_et�YegfUjYo�npj��_egf��<rljÔ}Y�l��jcisx�}Irle2}_Â
��jIÇ®r¾�/}IkseLigjYnpo_fUegÏwxUr��Æn¿etrlk�x�it�|rlj	nÈ}»xUywrsetyO}IyOigePnpetrlk�x�it�tbD}IyO� Å Â��_e½��xUÉYy�npetrlk�x�it�|�+xUrl�2ð@qO}»fhxUr¾�
}IyO�	nÈ}»xUy_r�}»xUyO} Å xhfhx�r��×j Å ã�e½igr�xU�Ye½�tÊ
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ñÔ� Å �@f�`Y�Iô� Å �_egf�Zu{|�O}»fU�Yb*�§ÊGbLm,�O}IyDb,�BÊ/}~yO�m$CxUrlrÄf�et�+j_j��Cbvd|ÊUb�&tX[�a}»fUqO}Ir�xUjYy�jIÇ	m0jYnpoïetr�xUycÉ'uYjIÇ®r��Û}~kle
Ó egfhx�} Å xhfhx�r��c�:kle½�@x�igr�xUjYyO�<(Ùbg�t~b~%~ � «Ä± ÷ º U nÛ´¶²�­®± P ­�²h­ú¬n� UGb^�:j~fÒÊJuwX:Zlß½Wcbï�/jOÊc�cbïuYetoDÊDß»�Y`Y�cb@ocoDÊO�Y�Y�
l �Y�_^wÊ

ñÔ�|�cnÈ�c`Y�Iô���cnpe½�Cb,uOÊD}IyO�QËDe½�l}~qckljOb"{§ÊGb�&»uwit}»fhxUycÉ }~yO�z{�etycetk�}af�xUÌ½}IrÄx�j@y�xUyÍ�.etqck�}»fÀ�.etr��Àj@klÁ��¶õ���mÀ}Y��e
uYrlqO�_�4(Ùb ªTWS�a± ÷ °�´ÃºL­ ÷ ³L´tµc«l±I² ��÷p� ¸I«gü{±~¬®­Þ¸ ÷ AÀ«l¸½°g´gºgºÃ­ ÷wù = �»ºt¬]´tü!º�m b:ß½�Y`@�cbcoco�ß½�Y� l ß»�Y`cÊOzPÊ
ËDjYqcksetrlÌtÁw�YbÙe½�CÊUb � jYklÉw}~y�ò!}Iq_ÇÞn	}IycyDb_ocq Å f�x����cetk»Ê

ñÔ�|ycyO}Y`Y�Iô��ycyO}IZ � }Iks�YbYd�ÊGb4&)��uYrsqO�_�LjIÇOrl�ce � qO�l} Ó egfhx�} Å xhf�xUr�� � jc�_egf�(Ùb i U = U � ûc´gºt­Uº T#� = � ´ � ±I«g¬®üp´ ÷ ¬ T
n ÷ ­ �I´t«sºÃ­ú¬n�È¸ � i2±I«x�I²U± ÷ W UUbâß½�Y`Y�cÊ

ñód,kljcit�Y�Iô
d0ksj�isÁYfUet�_qck���r½b.uOÊUb+m,�O}IyDb���ÊUbk$CxUrlrÄf�et�+j_j��Cb,d�Ê:}IyO�ÕuYycegfhf]b/�cÊUb>& Ó e½it}af�x Å k�}~r�xUycÉ�uYjIÇ®r¾�/}Ikse Ó etZ
f�x�} Å xhfhxUr�� � j��_egf��<(cb��t~%~b~ � «Ä± ÷ º U = ¸ � ¬®·0±~«Ä´ ~À÷wù�UUb¢�:j~fÒÊvß»�cb/�/jïÊ0�Ob.�|ock½Ê|ß½�Y�Y�Ùb+ocoDÊ0�w�@` l
�c^a�cÊ

ñhm0kg}½�|`Y�Iô
m0k�}»�+Ç®jYk��Cb_uOÊUb � igà�ywrsjw���Db��PÊw}~yO���[kletÉIx Å jYyDb_zPÊUb�&O��y��|yO}»fU�c��x��+jIÇBuYrg}Ir�x�i � etrlkÄxGit�,}IyO�p�ï}Iq_fUr��
x�yQm'uYjIÇ®r��Û}~kleA(cb � û�´ x ¸Iµc« ÷ ±~²B¸ � = �»ºt¬]´tü!ºL± ÷ W = ¸ � ¬®·0±~«Ä´ b��:jIf]Ê>�cbCß½�@`Y�cb_ocoDÊO\_^ l �w`cÊ

ñhm0ksja�©^½�Yô
m0kljI�Lb^$,ÊUb8& Ó egf�x�} Å xhfhxUr��pÇ®jYkÀigj@npo_fUegÏÈkletoO}»xUk�} Å fUev���c��rletnÈ�<(Ùb nÛ´t²h­®± P ­ú²h­�¬n�P± ÷ W ¤ ­®¸Iüp´t¬®«)� T = � ªPi b�:�_xhf�}Y�_egfUoc�_xÞ}cb:ß½�_^»�Ob_ocoDÊO\_^a� l �Oß»�cÊ
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ñóXSÇÞkljÙ^a�Iô
X�Ç®kljYyDbcd|ÊUb#&»m0j@npocqcrletk��,}IyO�	rl�ceLË+�cetjYks�pjIÇ+uYr�}Ir�x���r�x�it�tõ,Ë+�_xUycÁYxUycÉ	rl�ceL�/y_rl�_xUycÁa} Å f�eA(Ùb = � ªPi
nÛ´p�»­Þ´¶· b��:jIf]ÊOWcß@bO�/jïÊw�ïbC�&igr½ÊCß½��^a�cbYocoDÊï�w�Y� l �_`Y�cÊ

ñóXSf�n	}Y�Y�Iô
X�fUnÈ}IyDbc�cÊUb�&t�âxUyO�@xUycÉ�uYrlksqOigrlqckle.x�yÆËÀx�n¿eA(cb"� ¸ ù@÷ ­ú¬®­ �I´ = °t­®´ ÷ °g´ bY�.jOÊCßt�Obïß½�Y�Y�ÙbIocoDÊ>ß~^a� l WcßYß@Ê

ñó�ï}I�_f�`Y`Iô
�O}I�_fUnÈ}IyDb�uOÊGb�&t�O}Y�ÄrletklZÈ$âe½}Ikly_xUycÉÑ�0}~k�x�}Ir�xUjYyO�|jYy2d+}YisÁwZ��[kljYoO}IÉw}~r�xUjYyDõ.��y2X[npo_xUk�x�it}»f�uYrlqO�_�
(cb
AÀ«l¸½° U ¸ � ¬úû�´ � ¸ ÷ï÷ ´g°t¬®­®¸ ÷ ­Gºt¬gi2¸AWY´¶²óº = µcüPü{´¶« = °Ãû�¸½¸I² bDß»�Y`Y`cbcocoDÊC\Y` l �cßYÊczPÊCËDj@qckletrlÌtÁ_�YbI{§Ê
î+xUy_rljYyÝ}~yO��ËvÊCuYe�ã�ycja�|��ÁYx]bce½�CÊGb � jYklÉw}Iy�òL}~q_ÇÞnÈ}~ycyDbwocq Å fhx����cetk½Ê

ñó�ï}I�_f��Y�Iô
�O}I�_fUnÈ}IyDb,uOÊ:}IyO�p$âe Å xUetkleYb+m�ÊGbe&tË+�ce<mÀ}Y�lit}Y�_e½�_Z�m,jYklklegf�}Ir�xUjYy,$âe½}Ikly_xUycÉ'�|k�is�_x�rse½igrlqckleYbJ( ª,W ��a± ÷ °�´ÃºL­ ÷ ³L´tµc«l±I² ��÷p� ¸I«gü{±~¬®­Þ¸ ÷ AÀ«l¸½°g´gºgºÃ­ ÷wù = �»ºt¬]´tü!ºpo b:ß½�Y�@�cbcocoÝ�@WI� l �Y\YWÙbOzPÊ>ËâjYqckletrsÌtÁw�Yb
e½�CÊUb � jYklÉw}~y�ò!}Iq_ÇÞn	}IycyDb_ocq Å f�x����cetk»Ê

ñóî.jYo_Ç]`Y�Iô
î/jYo_ÑOegf��Cb��cÊD}IyO��ËB}~ycÁ>bDzPÊUb�&»m0j@npocqcr�xUycÉ��+xUrl�2�/etqckg}»fÀm[x�kgigq_x�rg�tõ>� � j��_egf (cb = °t­®´ ÷ °�´ b��:jIf]Ê
WY\cb
�|qcÉOÊCß½�Y`Y�ÙbwocoDÊï�YWY� l �@\Y\cÊ

ñó�Y}@igjw`Y`Iô
�Y}Yigj Å �tb Ó ÊUbYà�yOigkle½}Y��e½� Ó }Irle½�[jIÇ:m0jYy_�YetklÉYetyOigevË+�cklj@qcÉY�Ñ$âe½}Ikly_xUycÉ Ó }Irse��&�c}~ocr�}Ir�xUjYyDb ³L´tµc«l±I²
³©´¶¬®·0¸I«l¹»º b!�:jIf]ÊDßYbDß½�@`Y`cb_ocoDÊOWY�Y� l \@�_^wÊ

ñó�Ij@k��c`Y�Iô
�IjYk��c}IyDb � ÊUb,&)�/rlrlkg}YigrljYkPz|�wyO}In{xGit�¿}IyO�?�:}Ikg}»fhf�egfhx���n xUyÖ}�m0j@ycyce½igr�xUjYy_x���rÆuYe½ð@qcety_r�x�}»f � }IZ
il�_xUyceA(cb AÀ«l¸½° U ¸ � ¬úû�´)q~¬úûÈª ÷O÷ µO±I² � ¸ ÷p�ÊU ¸ � ¬úû�´ � ¸ ù@÷ ­ú¬®­ �I´ = °t­®´ ÷ °g´ bïß½�Y`Y�ÙbwocoDÊï�Y\cß l �~�w�cÊ

ñóò!}Ik��cßtô
òL}IklqcyO}~y_x�rs�_xÒbc�!ÊUb � }»f�}»xU�w}cb^�PÊw}~yO�pá��_xUr�fUet�YbOzPÊUb8&p�[kle½�@x�igr�xUjYy�jIÇ:uYjIÇ®r��Û}~kle Ó egfhx�} Å xhfhx�r��Æ�|��xUycÉ
�/etqck�}af>�/etr��+jYklÁc�<(cb A+«Ä¸»° U msrsrWm �«~%~%~Z��÷ ¬.t ² = �aü �éU ¸ ÷ = ¸ � ¬®·0±I«l´ nÛ´t²h­®± P ­ú²h­�¬n� ~+÷wù�UUb � }½�	ß½�Y�cß@b
ocoDÊBß½W~� l ß½\Y�cÊ
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ñóò!}Ik��YWY}~ô
òL}IklqcyO}~y_x�rs�_xÒbc�!ÊUb_á��_x�rÄf�et�YbczPÊ_}IyO� � }»f�}»xU�w}Ùb^�PÊUb�&p�[kle½�@x�igr�xUjYy�jIÇ:uYjIÇ®r��Û}~kle Ó egfhx�} Å xhfhx�r��Æ�|��xUycÉ
m0jYycyce½igr�xUjYy_x���r��|ocockljw}@il�O�<(Ùb%�«~%~%~ � «l± ÷ º U ¸ ÷ = ¸ � ¬®·0±I«l´ ~+÷wù�UGbg�:j~fÒÊ+ß½`ÙbB�.jOÊ:^wb:�Iq_fU��ß½�Y�YWÙb
ocoDÊ>�Y�@\ l �_^½�OÊ

ñóò!}Ik��YW Å ô
òL}IklqcyO}~y_x�rs�_xÒb,�LÊUb�á��_xUr�fUet�Yb0zPÊB}~yO� � }»f�}»xU�w}cb4�§ÊGbÛ&¶����xUycÉ2�.etqck�}»fÛ�.etr��+jYklÁc�.x�y Ó egf�x�} Å xhfhxUr���:kle½�@x�igr�xUjYy8(cb��t~b~%~ = ¸ � ¬®·0±I«l´ b��:jIf]ÊC�cbc�/jïÊc�Obc�Iq_fU�Üß½�@�YWcbYocoDÊC�Y\ l �Y�ÙÊ

ñóò!}Ik��YWYigô
òL}IklqcyO}~y_x�rs�_xÒb_�LÊI}IyO� � }»f�}»xU�w}cb½�PÊUb
&tË+�ce|uwit}»fhxUycÉÅ�:ksj Å fUetn�x�yp�.etqck�}»f>�.etr��Àj@klÁ��>ÇÞjYk,uYjIÇ®r��Û}~kle
Ó egfhx�} Å xhfhx�r�� �:kle½�@x�igr�xUjYyO�<(Ùb A+«Ä¸»° U\u «<W ��÷ ¬.t ² = �Iü �éU ¸ ÷ = ¸ � ¬®·0±I«l´õnÛ´t²h­®± P ­ú²h­�¬n� ~+÷wù�UGb,�&igr½Ê[^½Z]�cb
ß½�Y�YWcb_ocoDÊC^I� l `YWcÊ

ñóò!}Ik��YWY�_ô
òL}IklqcyO}~y_x�rs�_xÒb_�LÊGb�&6{|etycetk�}»fhxUÌ½}Ir�xUjYyPxUyprl�ce©mÀ}Y�lit}Y�_etZ�m,jYklklegf�}Ir�xUjYy*�|k�is�_x�rse½igrlqckleYõ,uYjYnpe�XSÏ�oïetklZ
x�n¿etywr��+}IyO�»��oco_fhx�it}Ir�xUjYyO�<(Ùb A,û Uâ��Ué� ­Gºgº¶´¶«�¬]±I¬®­®¸ ÷!T�� ¸Iü � µc¬]´¶« = °¶­Þ´ ÷ °g´ � ´ � ±I«g¬®üp´ ÷ ¬ Te� ¸~²�¸~«Ä±�WY¸
= ¬]±I¬]´ n ÷ ­��a´¶«lºt­ú¬n� T $ ¸I«g¬ � ¸I²ú²h­ ÷ º Th��v/bcz|e½iIÊDß½�Y�YWÙÊ

ñóò!}Ik��Y\Y}~ô
òL}IklqcyO}~y_x�rs�_xÒbc�!ÊUb�&)�'�/etqckg}»fJ�.etr��Àj@klÁ��"�|ocockljw}@il�¿ÇÞj@k/uYjIÇ®r��Û}~kle Ó egfhx�} Å xhfhx�r��§{�kljI�/rs� � j��_egfUZ
x�ycÉ¿xUy�rl�ce\�:kse½��etyOigevjIÇ0m0jc�_ePm0�_qckly8(cb AÀ«l¸»° UZw ¬úû �g÷ ¬.t ² = �Iü �gU ¸ ÷ = ¸ � ¬®·0±~«Ä´�n/´t²h­Þ± P ­ú²�­ú¬n� ~À÷_ù�UGb
�/jI�CÊc�YZ]�cbCß½�Y�@\cb_ocoDÊO\cß½� l \cß~^wÊ

ñóò!}Ik��Y\ Å ô
òL}IklqcyO}~y_x�rs�_xÒb��LÊGb�&gà¾�_ety_r�xhÇÞ�@xUycÉ2�O}Iq_fUrlZ��[kljYyce	uYjIÇ®r¾�/}Ikse � j��_q_fUe½�!����xUycÉ�m0j@ycyce½igr�xUjYy_x���r§�.etrlZ
�Àj@klÁ��¹(cb AÀ«l¸½° U¢��÷ ¬.t ²yxÝ¸I«s¹½ºgû�¸ � ¸ ÷ ª ��� ²h­®°�±I¬®­®¸ ÷ º<¸ � ³L´tµc«l±I²:³L´t¬®·0¸~«l¹»ºÆ¬]¸ � ´t²U´g°�¸IüPüPµ ÷ ­®°g± �
¬®­Þ¸ ÷ º b ¼ à]ác�v���|Ë�za�Y\�Â�bc�vigr½ÊCß½`IZ]WY�cbCß½�@�Y\cb_ocoDÊOWY�Y� l W�^aWcÊ

ñóò!}Ik��Y\Yigô
òL}IklqcyO}~y_x�rs�_xÒb��LÊGbe&gà��_etywr�xhÇ®�YxUycÉ2�O}~q_f�rsZ��:kljYyce	uYjIÇ®r��/}Ikle � jc�_q_fUe½�L�|��xUycÉÝ�cete½�_Z]�ÙjYkl�/}Ik����.etrlZ
�Àj@klÁ��¶õ#� mÀ}Y��e!uYrlqO�_�
(cb ª,W
�a± ÷ °g´gº/­ ÷ ³©´¶µc«l±I² ��÷p� ¸I«gü{±~¬®­Þ¸ ÷ AÀ«l¸½°g´gºgºt­ ÷_ù = �½ºt¬]´tü!ºp{ bCß½�Y�Y\ÙbYoco
^a�Y\ l `@�Y�cbc�cÊCm0jI�/}IyDb%{§ÊOËâe½�l}Iklqcj	}IyO���cÊ
�.f���oOe½igrlj@k½bOe½�CÊGb � jYksÉw}IyÆòL}~q_ÇÞnÈ}~ycyDbwocq Å fhx����cetk½Ê
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ñóò!}Ik��Y\Y�_ô
òL}IklqcyO}~y_x�rs�_xÒbc�!ÊUb�&)�'�/etqckg}»fJ�.etr��Àj@klÁ��"�|ocockljw}@il�¿ÇÞj@k/uYjIÇ®r��Û}~kle Ó egfhx�} Å xhfhx�r��§{�kljI�/rs� � j��_egfUZ
x�ycÉ¿xUy�rl�ce\�:kse½��etyOigevjIÇ0m0jc�_ePm0�_qckly8(cb AÀ«l¸»° UZw ¬úû �g÷ ¬.t ² = �Iü �gU ¸ ÷ = ¸ � ¬®·0±~«Ä´�n/´t²h­Þ± P ­ú²�­ú¬n� ~À÷_ù�UGb
z|etyw�Yetk»bCm/�§bc�.jI�>Êc\IZ]�cbCß½�@�Y\cb_ocoDÊO\cß½� l \cßI^wÊ

ñóò©jw���O�Y�Iô
òv�cjw���cÉ@jIÇÞrg}Y}Ik½b Ó ÊY}~yO� � qcyO��jYyDbw�ÙÊUb�&p�[kle½�@x�igr�xUycÉpuYjIÇ®r��/}Ikle/z|et�YegfUjYocnpety_rÀX[klkljYk����|��xUycÉÈuYj~ÇÞrlZ
�Û}~kle2m0j@npo_fUegÏwxUr�� � etrlk�x�it�<(cb
�t~b~%~úx!U = ´t²U´g°t¬]´)W�ªv«l´g±»º�­ ÷Ê� ¸IüPüPµ ÷ ­®°�±~¬®­Þ¸ ÷ º bb�:jIf]Ê+`cb/�ce Å Ê
ß½�Y�Y�cb_ocoDÊOW@�Y\ l WY�~�OÊ

ñóò©jw���O�Y\Iô
òv�cjw���cÉ@jIÇÞrg}Y}Ik½bCËvÊUbg$�}Iycy_xUycÉObBzPÊD}~yO���:}IyO�_�w}cbI�PÊUb�&)���.etqck�}»f � jc�_egf�xUycÉ � etrl�cjc�_jIfUjYÉY��Ç®jYk
rl�ceÆz|etrle½igr�xUjYy�jIÇv�O}Iq_fUrlZ��[kljYyce��:kljYÉ@k�}InÈ�<(Ùb A+«l¸½° U|w ¬úû �g÷ ¬.t ² = �Iü U ¸ ÷ = ¸ � ¬®·0±~«Ä´õnÛ´¶²�­®± P ­�²h­ú¬n�
~À÷wù�UUbcz|ety_�Yetk½bCm.�§bc�/jI�CÊc\ l �cbCß½�Y�@\cb_ocoDÊO\Y�YW l \Y�Y�cÊ

ñ&$Jx��Y\Iô
$Cx]bO�!Êc}IyO� � }»f�}»xU�w}Ùb��PÊUb�&tX[yc�O}IyOisxUycÉ��&itigqckg}Yig�Èj~Ç0uYjIÇ®r¾�/}Ikse Ó egfhx�} Å xhfhxUr¾�c�:kle½�@x�igr�xUjYy8(Ùb AÀ«l¸½° U
w ¬úû ��÷ ¬.t ² = �Iü �éU ¸ ÷ = ¸ � ¬®·0±I«l´�n/´t²h­®± P ­ú²h­�¬n� ~À÷_ù�UGbc�/jI�CÊw�@Z]�cbDß½�Y�@\cb_ocoDÊC^wß l ^a�cÊ

ñ&$JxUyO�c`Y�Iô
$CxUyO�Cb Ó Ê:}IyO�,�0}ax�kg}½�I}IyDb/òpÊGbT&)�|yÖXSÏ�oïetk�xUnpety_r�}»fvà]y_�Ye½��r�xUÉw}IrÄx�j@yÔjIÇPuYjIÇ®r¾�/}Ikse � etrlk�x�it�	}IyO�
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