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L MONQPSRSTVUXWZY[PS\]T�N
^�_a`cbOdfehg>ikjl_S`8mn_SoJdqpJdf_ae,`rispJt[_>g[ovuw_SxyoJ_azf{|dqe~}�i�zqzfdqm[pJd�j��n_a�~e~g[bOxB��m[xB_a�[zfis`covt~b�{Si��nisisexBi�jli�dq{|dfe[}�dfe~jlxBi�bSo3dfe[}�bOp3pJi�e�pJdf_aecuw_Sx'pJt~i�z�bao3pZp��@_�g>i�j�bag>ikos����_�b�z�bOxB}ai�il�|pBise�pZpBt[dfo<d�o<g>�~i�pJ_pJt~isdfx�mK_apJi�eSpBdfbaz�bOm[m~zqd�jsbOpJdf_aev_aeve[is�(m~bOx�bOzfzfisz�jl_S`8m~�>pJi�xBo����i�g[i�oBjlxBdq�nict[isxBirp��@_�g>_a`cbOdfe�g>i�js_a`rmn_SoJd�pBdq_Se�bazq}S_axBd�pBt[`co��~baoJi�g�_Se�e~_ae[_�{SisxBzfbam[m[dfe[}oJ�[�[xBis}adf_aeKo�uw_ax�oJ_azf{�dfe[}vo3i�z�u �¡bag�¢�_Sdqe�p£iszfzqdfm>pJd�j�m[xJ_S�[zfis`co�dfe�p��@_�g>df`rise~oJdf_ae~o�bOeKg¤�<i�xJi�mK_Sx3p_ae*oJ_a`ri�il�>mKi�xJdf`rise�pBbaz1xJiko3�~z�p�os��¥@_OpBt¦bOzqpJisxBe~bOpJdf{ai�oyj�bOe(�Ki�{|dfis�@i�g(baoy�[zf_>j�§,g>d�bO}a_Se~bOzm[xBi�js_ae~g>dqpJdf_ae~isx�o�uw_ax�pJt[i�¨>j�t|�[xQjl_a`rm[zfis`ri�eSpQ`cb�pJxBdq�©���Xt[iZª~xBo3p�d�o�pJt[i@jlz�baoBo3d�jsbaza�[zf_>j�§�«�bajs_a�[d��t[i�xJirbOzfz¬�[�>p1_ae[i�_Ou<pJt[irg>d�bO}a_Se~bOzQ�[zf_>j�§|o�baxJi�xJi�zfbOpJi�g�pJ_/pJt[i8dfeSpBisxJu­bajsi�o�®KpBt[i8xJi�`rbadqe~dqe[}�[zf_>j�§,d�o�g>d�bO}a_Se~bOz1bae~g*jl_axBxBi�oJmK_Se~g[o/pJ_¯pBt[i�jlxB_SoBo3�]mn_adfe�pBo��X�Xt~i	o3ikjl_aeKghm~xJikjl_aeKg>d�pBdq_Se[isxdfeSpBxJ_>g>�Kjli�o¤baeh_�{SisxBzfbam°�nilp��@isise(pBt[i��[zf_|j�§>ov�|�°dfe~jlzf�~g>dfe[}¯pJt~i	jlxB_SoBo��±mK_Sdqe�p�o/bae~ghpJt[i�dqxjl_S�[m[zfdqe~}So�dfe�pBt[i�g[dfba}a_aeKbOz��[zf_>j�§>o�_auVpJt[i��[zq_>j�§¤«�bajl_S�[d�m~xJikjl_aeKg>d�pBdq_Se[isxk�[²¡e�pJt[d�o�j�baoJia®~pJt[i�[zf_>j�§¤xJi�zfbOpJi�g�pJ_/pJt[icjsxJ_�oJo3�]mn_adfe�pBo�dfo1g>xB_am~mKikg��n��ir��dfzqzVxBiluwi�x�pB_/pBt[irzfbOp3pBisx1bao�³�zf}ai��[x�bOd�j³�g~g>d�pBdq{Si�¨[j�t��XbOxB´�µ¶³�³�¨~·ZoJdqeKjli£�<i£o3�[`5pBt[i�jl_ae�pBxJdf�[�>pBdq_Se~o'_au�i�bSj�tc�[zq_>j�§r_ae�pJt[i£_�{ai�xJz�bOm���Xt[ire[_ae[´�isxB_voJ�[�>�±�[zf_>j�§|o£_auZpJt~i�¨>j�t|�[x1jl_a`rm[zfis`ri�eSp�baxJirg>iseKo3ir`cb�pBxJd�jlikos®��@icjl_aeKo3d�g>isxbOm~m[xJ_��>df`cb�pJdf_aeKo¸��t[d�j�t�baxJi¹dqe[is�>mKi�e~o3df{aiºpJ_»jl_Se~o�pBxJ�Kj¼pIbae~g�dfe|{ai�x3pk���Xt[i½bOzf}ai��[x�bOd�jbOm~m[xJ_��>df`cb�pJdf_ae�_Ou,pBt[i½dqe�pBisxJu­bajli�_amnisx�b�pB_axIdfo5js_ae~o3pJxB�~j¼pBi�g��|�!�~o3dfe[}�pJt[i½m[xB_a�~dqe[}pJikj�t[e[d�¾��[i/o3pJ�~g[dqikg	dfeh¿ÁÀ@Â�ÃSÄkÅXuw_Sx�pBt[i�p��@_O�¡oJ�[�ng[_a`cbOdfe	jsbSo3i�bae~g	is�|pJiseKg>i�g�dfeh¿ÁÀ@Â�¨>Ã�ÄkÅuw_axº`rbae|�ÆoJ�[�©g>_a`cbOdfe~o����Xt[i�m[xJ_SmK_�o3ikg�m~xJikjl_aeKg>d�pBdq_Se[isxº�Ki�zq_Se[}SoDpJ_»pJt~i�_ae~il�±zqi�{aiszp��|mKi�m~xJikjl_aeKg>d�pBdq_Se[isx�o�bao�®�uw_ax�dqe~o3pBbae~jliS®�^�dqxBdfj�t~zqisp3�¡Ç�is�~`rbae[e�¿ ¥<�,ÈSÉ�Åvbae~g5Ç�is�~`rbae[e>�Ç�i��[`cbOe[e½¿ ÊQ��Ã~ËlÅ±���Xt[isxBiluw_SxJiS®�d�p�g>_|iko�e[_Op�df`8m~zqi�`8i�e�p�bae|�Ìjl_�bOx�o3i�}axBdfgIjl_S`8mn_ae~ise�p��À<�[xBxJi�e�pJzf�a®'`r_So3pÍm[xBi�js_ae~g>dqpJdf_ae~isx�o�dfe~jszq�~g[i�b�jl_�bOx�o3i¤jl_SxJxBi�jlpJdf_ae�pJ_�m[xB_am~ba}SbOpJivpJt[i¤i�xJxB_ax}azf_a�KbOzfzq�S�S��i�xJisuwisx@pJt~i£xBi�bSg>isx<pJ_¤¿ ¥XÎ<¨>ÈSÉ>®[¨|`rdfÃSÏ[®[Â�bae~ÃaÐ�Å©uw_Sx�b�g>ispBbadqzfi�g/m[xBi�oJise�pBbOpJdf_ae�_auoJ_a`ri�_OuVpBt[i�oJi�m[xBi�js_ae~g[d�pBdq_Se[isx�o�bOeKgypJ_�¿ ¨|x¼Ñ�ÃaÉ>®�À@Â�ÃaÒ�Å�uw_Sx�js_a`rm[zfilpJi�o3�[xB{ai��>o�_OuZg>_S`cbOdfeg>ikjl_a`rmn_SoJd�pBdq_Se1`rilpJt~_|g~os�s��i@o3t[_S�[z�g1o�pBxJikoJo©pBt~b�p�pJt[i@³�³£¨1bOm[m~xJ_�baj�t�®¼��t[d�j�t�ª~x�o�pQbOm[mni�baxJikgdfeyb�uwi��,e|�[`risxBdfj�bOz�is�|mnisxBdf`8i�e�pBoXdfe�¿ Ñ���ÃaÐ�Å]®[df`rm[xB_�{ai�oZpJt~i�jl_ae|{SisxB}aiseKjli�x�b�pBi�_Ou�pBt[i1�@iszfz��§|e[_���eÍ�[zf_>j�§Í«SbSjl_S�[d~_Se/oJ_a`ri�`r_>g>isz©m[xB_a�~zqi�`ro<��t[dfzqi�xBilp�bOdfe[dqe~}�pJt~i£oBbO`ri�js_a`rm[�>p�b�pBdq_Se~bOzjl_S`rm[zqis�>d�p��S�Ó�dfx�o�pk®�dqe�¨>i�j¼pBdq_Se	Ä>®��@iÍg>i�oBjlxBdf�Ki8pJt~i�³�³£¨�m[xJikjl_Se~g>dqpJdf_ae[i�x���²¡e	¨|ikj¼pJdf_ae�Ð~®��<icm~xJiko3i�eSp
ÔVÕ�Ö�×qØ�Ù±Ö�× ÚJÛ¡ÖOÜ¼×�ÕqÝ¼ÖOÜlÞ�ß~Ý¼ÖJà¡ÚJÛ­ÚJÖOá±Ú@ÝlÖ�âZÝ¼ã@ÜlÕ�Ö1âZÚ±á±Ý¼ãQä�Ý¼å±Õ�×�ÕfÝ¼Ö1æ�ÚJ×�Ø�Ý3ç¼åèné�ê ë]ì¼í�î[ï�ë­ë¶ï3í�è�ðkñ|ò]ó¼í¶ô¶ë]õ�é�öO÷1õ�ø�ù�ïZúOð�ènô­ûaï3é�õBü[õBù�é£ý¬õ3þsêÁé�è�ðkÿVï��lï3ô ���������	 ý¬ýV÷8ð ì¼í¶ø
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pJt~i�m~bOx�bOzfzqi�z>dq`rm[zfis`ri�eSp�b�pBdq_Se�_aun�n_OpBt8m~xJikjl_aeKg>d�pBdq_Se[isx�o¬_aerg>d�o�pBxJdf�[�>pBi�g8`ris`r_axB��m[z�b�pJuw_axB`cos®bOeKg/js_a`rm~bOxBi£pJt[i�dqx�mnisxJuw_axB`cbOe~jsi�dqe�¨|ikj¼pJdf_aevÒ~�[��i�js_ae~jszq�~g[i£dfe�¨|i�jlpJdf_ae76>�
8 9;:�<'=>=@?BAÍR�<nY[T�N<U@\¶PS\]TQN�<nR
��i�jl_Se~o3d�g>i�x'pJt~i�uw_azfzq_���dfe[}�ÄDCFE�_SxBg[isx'oJiszqu �±bSg�¢�_adfe�pZiszfzqdfm>pBdfj�m[xJ_S�[zfis`Ì_SeÍbOec_SmKi�ecmK_Szq�|}a_Se~bOzg>_S`rbadqe7G,dqe~jszq�Kg>i�gvdfe7H IKJFLMONQPPSR µUT©µ R/VXW · P#YP#R · NZPP#W µ�[�µ R.V\W · P#YP#W ·^] _¬µ R/VXW · dqe`GY ] Ï _ae P G V µ¶Ä>�fËk·
��t[i�xJiaT©µ R.VXW · V [�µ R.V\W ·cb'H I*J�bOxBi�mn_SoJd�pBdq{Si1uw�[e~jlpJdf_ae~o�_aedG£�~��irbaoBoJ�[`ri1pJt~bOp�pBt[i�g>_S`cbOdfeG�dfo�m~bax3pBd�pBdq_Se[i�g*dfe�pJ_fe e[_Se[_�{ai�xJz�bOm~m[dqe~}¯oJ�[�©g>_a`cbadqe~ogGKh V3iji3ikV G�l���dqpJtÌ�K_S�[e~g[baxJdfi�oP GKh V3ijijikV�P G�l�����i*g>d�oJjsxJispJd�o3i µ¶Ä>�fËk·��|� i�d�pBt[isx:ª~e~d�pBihg>dnmni�xJi�e~jliko�_Sx�ªKe[d�pBihi�zqi�`rise�pBoxBi�oJ�[z�pBdqe~}�dqe�b�o3�|`r`rilpBxJd�jÍbOeKg�mK_�o3dqpJdf{ai/g>ilª~e~d�pBi�zfdqe[ikbOx8o3�>o3pJis`Oo Y ]p_Q�QÑ£xB_a�[m~dqe[}�pJt[imn_adfeSp�o�js_axBxJiko3mn_ae~g[dqe[}8pB_cpJt[i�dqe�pBisxJu­bajliko��nilp��@isiseypBt[i�oJ�[�©g>_a`cbadqe~o�µUq8·�dfeypJt[i�{ai�jlpJ_Sx Y#rbOeKg�pBt[iÍ_Se[i�o�js_axBxJiko3mn_aeKg>dqe~}/pB_¤pJt~iÍdqe�pBisxBdq_SxÍµUs|·�_OuXpJt~i�o3�~�ng>_S`cbOdfe~o1dfe Y#t ®��@iÍ}aisp1pJt[ixBis_ax�g>i�xJikgÍm[xB_a�[zfis`uL v octwt octwrocxtwr ocr�r�y

v Y tY rzy ]
v _{t_{r�y i µ¶Ä>�ÁÄa·|'zfdf`8dfe~bOpJdfe[} Y}t uwxB_a`�pJt[i�oJi�jl_Se~g¯�[zf_>j�§�xB_��½_OuÍµ¶Ä[� ÄS·czfi�bag~ocpJ_�pJt[i�uw_azfzq_���dfe[}	xBi�g[�~jlikgi�¾��~bOpJdf_ae/uw_ax Y}r L~ Y#r ]�_ r N o xtwr o�� htwt _ t�V ��t[i�xJi ~ ]fo r�r N o xtwr o�� htwt o twr µ¶Ä>� ÐS·

d�oXxJisuwisxBxJikgÍpB_rbSo@pJt[i�¨[j�t��~x�jl_a`rm[zfis`ri�eSp�`cbOpJxBd������ilp q�]¸µ.���n� h�� � ·��u� V µ¶Ä>� Ò�·
�ni�b�mKbOxJpJdqpJdf_ae8_Ou~pBt[i�dfeSpBisxJu­bajsiK��dqe�pJ_�ikg>}aiXmn_adfeSp�os® � � ®[µ¶g>ism~dfjlpJi�gr��dqpJt���dfe8ÓQdf}a�[xBi�Ëk·¬bOeKg{ai�x3pBil�Ímn_adfe�pBo�®��c®�µ���mK_Sdqe�p�oXdqe¤ÓQdq}S�[xBi�Ë�·�� � � j�bOev�Ki���xBd�pJpJise¤bSo � � ]¸µ P G��(� P G
�­· N �c®��dqpJt;���]����k��isp����}��bOe~gd�� hg>i�e[_OpBi�pBt[i8mK_Sdqe�p���d�o3i8xJiko�pBxJd�j¼pBdq_Se�`cbOm~o�uwxB_a`¡q¹_ae�pJ_�pJt[ie[_>g>iko�_ae � � bOeKg�_ae@�c®QbOe~g�zfilp¢��x�}� bOeKg£��x  �KicpBt[i/js_axBxJiko3mn_aeKg>dqe~}vis�|pJiseKo3df_ae�`cbOmKos®xBi�oJmKikj¼pJdf{ai�zq�S�[�Xt[i�g>d�bO}S_ae~bazn�~zq_>j�§�bSoJoJ_>jld�b�pJikgÍ��dqpJt � � d�o�g>isª~e[i�gv�|�~ �¤� ]¥� � � ~ � x�#� Vg¦ ]¸Ë V3ijijikV\§di µ¶Ä>�¨6a·��ispª©~ �n� �Ki¤bOe¯bOm~m[xJ_��>df`cb�pJdf_ae	uw_ax ~ �¤� V«¦ ]�Ë Vji3ijikV\§ �'�Xt[i�e�®¬pJt~i�bOm[m[xB_��>dq`cbOpJi��~zq_>j�§«�bajl_S�[d©m[xBi�jl_Se~g>dqpJdf_ae[i�x�®�[5¬¬®[j�bOev�Ki1xBism~xJiko3i�eSpBi�g/�|�

[­¬u] �® �¤� h � x� � ©~ � h�¤� � � �k¯@� x  ©~ � h �  �  *i µ¶Ä>� ÉS·
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(a) (b)��ilp q�] ���n� h�Ø� � µ¶Ä>�ÅÙO·
�nivbae[_OpBt[isxcg>ikjl_a`rmn_SoJd�pBdq_Se	_Ou���®V��t[i�xJi Ø� � ] P G � � P G � µ­oJisiyÓQdq}S�[xJi�Ë�µ­�K·3·l� Ø� � bOeKgØ� � `cb���_�{ai�xJz�bOm�_Se	_ae[i/mK_Sdqe�pr�Ki�zq_Se[}adfe[}¤pB_>�Í®QoJ_ Ø� � � Ø� � �]ÛÚ¤uw_axro3_S`ri ¦ �]Ü�K����ilpØ���#��g[ise[_apJi1pBt[i�mn_adfe�p���dfoJi1xJiko�pBxJd�j¼pBdq_Se¤`cbOmyuwxB_a`ÝqD_ae�pB_rpJt[i�e[_>g>i�o�_ae Ø� � bOe~g Ø� x�}� pJt[ijl_SxJxBi�oJmn_ae~g>dfe[}8il�|pJi�e~oJdq_Se/`cbOm��|��i�g>isª~e[iÞ~ �¤� ] Ø���}� ~ Ø� x�#� Vg¦ ]¸Ë V3ijijikV\§di µ¶Ä>� ÈS·��isp Ø~ �¤� �Ki8bOe�bam[m[xB_��|df`cb�pBdq_Se/uw_Sx Þ~ �¤� V³¦ ]IË Vjiji3ikVX§ �n�Xt~ise�®n�<i�jl_aeKo3d�g>isx�pJt[ir³�zf}ai��[x�bOd�j³�g~g>d�pBdq{Si�¨>j�t|�@baxJ´rµ­³�³�¨[·�m[xJikjl_Se~g>dqpJdf_ae[i�xXg[ilª~e[ikgybao3Loßo ~ ] �® �n� h`Ø� x� � Ø~ � h�¤� Ø� � � µ¶Ä>� ÃS·

à A¢á�R�á.â�â´<#â£MFã�ä
â´<}ãf<©NQPDá�PS\]TQN
��i��~oJi�pJt[i�m[xB_a�ni�pJikj�t[e[d�¾��[i�pB_�js_ae~o3pJxB�~j¼på©~ �¤� bae~g Ø~ �n� ¿ À@Â�ÃSÄ�Å±�*��isp;æç] ¿ è � Å1�ni�b`cb�pBxJdq����t[_�o3icjl_Szq�~`8eKo1bOxBi�pBt[icm[xB_a�nir{ai�jlpJ_SxBo
è � ���Xt[i�xJisuw_axBia®npJt[icm~xJ_S�Ki8pJikj�t[e[d�¾��[iÍjsbae�ni�bOm~m[zqdfi�g*�|�(`��[zqpJdfm[zf�|dqe[} ~ ��d�pBt�ær���Xt~dfo�`cb�pJxBdq���±`cb�pBxJdq�hbOm~m[xJ_�baj�t*_ae~zq�(xJik¾��[dqxBi�op��@_vjs_a`r`��[e~dfj�b�pJdf_aeKo�uw_Sx�pJt[icjs_ae~o3pJxB�~j¼pBdq_Se�bae~g�d�o�`r_axBi�ijéÍjldfise�p�pJt~bae�bv`r_axBi8jszfbSoJoJd�jsbOzbOm~m[xJ_�baj�t¦�~bSo3ikg¦_aeIb,oJi�¾��[i�e~jli�_Ou�`cb�pBxJdq�|�]m~xJ_S�[dqe~}°{aikj¼pJ_Sx�m[xB_>g>�~jlpBo���Â�_axBis_�{ai�x�®�pJt[i`cb�pBxJdq�|�]`cb�pBxJdq��bam[m[xB_Sbaj�t�bOzfzf_���o�pJt[i/bOzf}a_axBdqpJt[`�pJ_�_�{SisxBzfbam�m~bax3p�_auXpJt[i�js_a`r`��~e[dfj�b�pBdq_Se��dqpJt¤o3_S`ri�js_a`rm[�>p�b�pBdq_Se���Xt[i�df`8m~zqi�`8i�e�pBb�pBdq_Ser_Ou Ø��x� � Ø~ � h�¤� Ø� � ��dfeÍ³�³£¨8xJik¾��[dqxBi�oQp��@_1il�|pBxBb�e[i�dq}St|�K_S�[x3�±e[i�dq}St��n_a�~xjl_S`r`��[e[d�jsbOpJdf_ae~o�pB_¤il�[j�t~bOe~}ai8dqe>uw_SxJ`cbOpJdf_ae�_ae�pJt[icjlxB_SoBo3�]mn_adfe�pBo3�KpBt[i�oJicjl_S`8`��[e[d�jsbOpJdf_ae~obOxBi�e[_Op�e[i�i�g>ikg/uw_ax��[zf_>j�§�«SbSjl_S�[d¶��Xt[i�jlz�baoBoJdfj�bOz[Î@ÀXÑhxBi�¾��[dfxJikoQp��<_�oJ�|e~j�t[xB_ae[d�oBb�pJdf_aeKo�pB_�jl_S`rm[�>pJi�pJt[i�dfe[e[i�x'm[xB_>g>�~j¼p�oj�S�<it~b�{Si8df`rm[zfis`rise�pJikg�pJt[ic{�baxJd�bOe�p1m[xB_amn_SoJi�g�dqe�¿ ^ß|<Ê�ÃaÐ�Å@��t[isxBir_ae[zf��_Se[iÍoJ��eKj�t[xJ_Se[d�oJbOpJdf_aemnisx�dqpJi�xBbOpJdf_ae�d�o�e[i�i�g>ikg��
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� 1325êë ì¢ízäK<nR|\´ã�<©NQPDá.âKîg<#ïaW�â¶PDï
�Xt[i£iszfzqdfm>pBdfj�m[xB_a�[zfis` µ]Ä>�fËk·V�Xbao@g>d�oJjsxJispJd�o3ikgÍ�|�8pJt[i�o3pBbOeKg[bOx�grª~{Sil�±mK_Sdqe�p�g>dÒm©isxBiseKjli�o3pJi�e~jldfz_ae�bOe�µUðß�
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