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Æ ÇÈÉÊËÌÍÎÉÏËÈ
ef^d[^[nb WZ fk[nb gb^ ^]bWZY [g pW^] kf WÐ_[k� jk^]bjk^[_k� Wf^W�W\Y kf� kdf[nbZgk� jk^]bjk^[_k� ^WW�| ef _WjXd^bZ g_[bf_bx [^ [g ^]b pkg[g Wh XWXd�kZ kf�gd__bgghd� hWZjk� jb^]W�g �[lb Ñ ÒÓuÔ WZ Õ ÒuÔ| Öd^ ^]b ×dk�[^Y Wh hWZjk� XZWWh gdX}XWZ^ hWZ jk^]bjk^[_g [f \bfbZk� kf� Wh k hWZjk� jb^]W� [f XkZ^[_d�kZ _Zd_[k��Y�bXbf�g fW^ Wf�Y Wf [^g ØbÙ[p[�[^Y kf� _WjXZb]bfg[nbfbgg hWZ gXb_[Ú_k^[Wfgx pd^k�gW Wf [^g �b\Zbb Wh kd^Wjk^[Wf hWZ ZbkgWf[f\| Û]bZbhWZbx ^]b [f^b\Zk^[Wf Wh [f^d}[^[nb gb^}^]bWZb^[_ ZbkgWf[f\ [f^W bÐ_[bf^ hW_dgb� kd^Wjk^b� �b�d_^[Wf gYg^bjg[g kf [jXWZ^kf^ ×dbg^[Wfx pW^] hWZ jb_]kf[Ü[f\ jk^]bjk^[_g kf� hWZ bf]kf_[f\[f�dg^Z[k� g^Zbf\^] hWZjk� ]kZ�{kZb kf� gWh^{kZb �bnb�WXjbf^| Ýb pb�[bnb ^]k^[^ ]kg gW hkZ fW^ gdÐ_[bf^�Y pbbf kfg{bZb�y Û]bZb kZb k hb{ gYg^bjg ^]k^ [j}X�bjbf^ kÙ[Wjk^[_ gb^ ^]bWZY Þb|\| ÒßxÓàxusxußÔáx pd^ ^]bgb kZb b[^]bZ [f^bZk_^[nbWZ �bg[\fb� hWZ hWdf�k^[Wfg Zk^]bZ ^]kf hWZ kXX�[_k^[Wfg kg kd^Wjk^b� hWZjk�jb^]W�g| o^ ^]b WXbZk^[Wfk� g[�bx â[fbg ÒuvÔ XZWXWgbg k ZbgW�d^[Wf _k�_d�dg hWZZbg^Z[_^b� ZbkgWf[f\ {[^] gWjb gb^}^]bWZb^[_ WXbZk^[Wfgx pd^ ^]b XZWp�bjg Wh _]kZ}k_^bZ[Ü[f\ ^]b _WZZbgXWf�[f\ hZk\jbf^ Wh gb^ ^]bWZY kf� Wh XZWn[f\ _WjX�b^bfbggWh ][g _k�_d�dg kZb fW{ WXbf hWZ jWZb ^]kf k �b_k�b| cW ^]b kXXkZbf^ �k_l Wh



kfg{bZ ^W ^]b kpWnb ×dbg^[Wf [f�[_k^bg kf [f^bZbg^[f\ kf� _]k��bf\[f\ \kX pW^][f ^]b Úb�� Wh hWZjk� jb^]W�g kf� [f kd^Wjk^b� �b�d_^[Wf|âbZbx {b �bnb�WX ^]b jk^]bjk^[_k� hWdf�k^[Wfg Wh kf WXbZk^[Wfk� _WZb _k�}_d�dg hWZ [f^d[^[nb gb^ ^]bWZY kg dgb� [f hWZjk� jb^]W�g ^]k^ [g [f^bf�b� ^W_�Wgb ^][g \kX| ef ÒÓÓÔx {b [f^b\Zk^b ^][g _k�_d�dg [f^W k hW_dgb� ZbgW�d^[Wf}pkgb�kd^Wjk^b� XZWWh}gbkZ_] XZW_b�dZb| Û][g gW�nbg ^]b �Wf\g^kf�[f\ WXbf XZWp�bjZb�k^b� ^W ÒuvÔ|mf�[lb ^]b dgdk� �W\[_k� kXXZWk_]bgx WdZ _WZb _k�_d�dg [g XdZb�Y k�\bpZk[_| e^[g ^]b _k�_d�dg Wh k^Wj[_ �[g^Z[pd^[nb �k^^[_bg Þãäåá| oXXZWXZ[k^bfbgg Wh ãäå hWZ[f^d[^[nb gb^ ^]bWZY hW��W{g hZWj ^]b ZbXZbgbf^k^[Wf ^]bWZbj hWZ ^][g _�kgg| o_}_WZ�[f\�Yx bnbZY k^Wj[_ �[g^Z[pd^[nb �k^^[_b _kf pb [gWjWZX][_k��Y bjpb��b� [f^Wk Úb�� Wh gb^gæ ^]b ÜbZW Wh ^]b �k^^[_b ZbXZbgbf^b� pY ^]b bjX^Y gb^x çW[f kf� jbb^pY df[Wf kf� [f^bZgb_^[Wfx ^]b �k^^[_b WZ�bZ pY gb^ [f_�dg[Wf| Öd^ ZbkgWf[f\ {[^]ãäå �[èbZg hZWj pWW�bkf ZbkgWf[f\ kpWd^ gb^gy Û]b Wf^W�W\[_k� _Wjj[^jbf^ ^W kdf[nbZgk� gb^ [g knW[�b� g[f_b ^]bZb fbb� fW^ pb k jkÙ[jk� b�bjbf^| cb^}�[èbZbf_b_kf fbnbZ^]b�bgg pb bÙXZbggb� g[f_b ãäå ]kg df[×db gb_^[Wfk� _WjX�bjbf^g| e^[g bnbf jWZb [jXWZ^kf^ ^]k^ ãäå gdXXWZ^g b�bjbf^}{[gb ZbkgWf[f\y b�bjbf^g Whgb^g kZb [f Wfb}^W}Wfb _WZZbgXWf�bf_b {[^] g[f\�b^Wf gb^gx {][_] ZbXZbgbf^ k^Wjg|mg[f\ ^b_]f[×dbg hZWj ^]b ZbXZbgbf^k^[Wf ^]bWZbj {b k�gW g]W{ ^]k^ k^Wj[_[^YWh ^]b �k^^[_b _kX^dZbg XZb_[gb�Y bÙ^bfg[Wfk�[^Y Wh ^]b gb^ ^]bWZY| éWZbWnbZx {bZb_Wfg^Zd_^ bÙ^bfg[Wfk�[^Y k�\bpZk[_k��Y [f ^bZjg Wh k �k^^[_b _Wf\Zdbf_b| Û][g [gWh [f�bXbf�bf^ [f^bZbg^x g[f_b [^ [f^ZW�d_bg k fW^[Wf Wh êëìíîïðñòêóðô íõöòïðôíó÷íhWZ fWf}k^Wj[_ kf� ^]bZbhWZb [f^bfg[Wfk� �k^^[_bg WZ gb^g|ødZ kXXZWk_] g]kZbg ^]b dgdk� pbfbÚ^g Wh W^]bZ k�\bpZk[_ _k�_d�[ hWZ ZbkgWf}[f\ kpWd^ ]kZ�{kZb WZ gWh^{kZb Þ_|h| ÒùxuúxuwxwÔáy ~_WfWjY Wh kÙ[Wjgx gdXXWZ^ Whkpg^Zk_^x _Wf_[gbx b�b\kf^ _k�_d�k^[Wfg hZWj hb{ b�bjbf^kZY XZ[f_[X�bg kf� Zb�k}^[Wf ^W g^kf�kZ� k�\bpZk[_ �b_[g[Wf XZW_b�dZbg| e^ [g ^]bZbhWZb XkZ^[_d�kZ�Y gd[^b�hWZ kd^Wjk^[Wf|Û]b Zbjk[f�bZ Wh ^][g ^bÙ^ [g WZ\kf[Üb� kg hW��W{g| ef cb_^[Wf Ó {b gXb_d�k^bkpWd^ ^]b jbZ[^g Wh k�\bpZk[_ kXXZWk_]bg ^W hWZjk� jb^]W�g| cb_^[Wf v [f^ZW�d_bgkf� �[g_dggbg gWjb XWg^d�k^bg hWZ k _WZb _k�_d�dg hWZ [f^d[^[nb gb^ ^]bWZY| cb_^[Wf úZbn[g[^g gWjb pkg[_ fW^[Wfg Wh �k^^[_b ^]bWZY| cb_^[Wf w �[g_dggbg ^]b fW^[Wf Wh_WjX�bjbf^x [f XkZ^[_d�kZ gb_^[Wfk� _WjX�bjbf^x hWZ �k^^[_bgæ cb_^[Wf t XZbgbf^ggWjb Wh ^]b[Z dgbhd� _k�_d�k^WZY �k{g| cb_^[Wf ù kf� cb_^[Wf s [f^ZW�d_b ^]bfW^[Wfg Wh k^Wjg kf� k^Wj[_[^Y [f �k^^[_bg| cb_^[Wf ß �[g_dggbg ^]b _WZZbgXWf�bf_bpb^{bbf k^Wj[_[^Y kf� bÙ^bfg[Wfk�[^Y [f gb^ ^]bWZY| cb_^[Wf uà XZbgbf^g gWjbjb^k}^]bWZbjg kpWd^ k^Wj[_ �[g^Z[pd^[nb �k^^[_bgæ ZbXZbgbf^kp[�[^Y kf� _�WgdZbdf�bZ �[Zb_^ XZW�d_^g| cb_^[Wf uu pZ[bØY glb^_]bg ^]b Zb�k^[Wf pb^{bbf k^Wj[_�[g^Z[pd^[nb �k^^[_bg kf� pWW�bkf Z[f\g| cb_^[Wf uÓ �Zk{g k _Wf_�dg[Wf|
û üýþ ÿËÏÈÉ Ë� ���þ�Ê�
Û]b ×dk�[^Y Wh hWZjk� XZWWh gdXXWZ^ hWZ jk^]bjk^[_g [f \bfbZk� kf� hWZ ]kZ�}{kZb WZ gWh^{kZb �bnb�WXjbf^ [f XkZ^[_d�kZ _Zd_[k��Y �bXbf�g Wf ^]b _Wjp[fk^[WfWh g[jX�b Zbk�kp�b gXb_[Ú_k^[Wfg {[^] XW{bZhd� XZWWh gbkZ_]| VWjX�bÙ XZWp�bjg
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dgdk��Y Zb×d[Zb jkf}jk_][fb [f^bZk_^[Wf| Û]bZbhWZbx gXb_[Ú_k^[Wfg kf� XZWWhgg]Wd�� pb hWZjk��Y kf� [fhWZjk��Y Z[\WZWdg| Û]bY g]Wd�� pb pW^] hbkg[p�b hWZk jk_][fb kf� g[jX�bx fk^dZk� kf� df�bZg^kf�kp�b hWZ k ]djkf| Û][g Zb×d[Zb}jbf^ [g hkZ hZWj g^Zk[\]^hWZ{kZ�| âdjkfg XZbhbZ ^W dgb [fhWZjk� kf� gbjkf^[_k�kZ\djbf^g ^]k^ kZb Wh^bf fW^ k__bgg[p�b hWZ jk_][fbg| Û]bY ZbkgWf [f ^bZjg WhX[_^dZbgx �[k\Zkjg kf� g[j[�kZ jW�b�g WZ dg[f\ jb^]W�g �[lb kpg^Zk_^[Wf WZ kfk�}W\Y| Û]bY _Wf_bf^Zk^b Wf _Zbk^[nb kgXb_^g kf� kZb Wh^bf glb^_]Y WZ bnbf g[�bf^kpWd^ ZWd^[fb XkZ^g| Û]bY kZb dgdk��Y pb^^bZ ^Zk[fb� {[^] k�\bpZk[_ WZ kZ[^]}jb^[_ ZbkgWf[f\ ^]kf {[^] �W\[_k� kZ\djbf^g kf� ^]b jkf[Xd�k^[Wf Wh ×dkf^[ÚbZg|ék_][fbgx [f _Wf^Zkg^x �Zkg^[_k��Y Wd^XbZhWZj k ]djkf {[^] _Wjp[fk^WZ[k� kf�gYjpW�[_ gbkZ_]x gYf^k_^[_ jkf[Xd�k^[Wfg WZ ^]b bnk�dk^[Wf Wh ]d\b �k^k gb^g| of[�bk� hWZjk� jb^]W� g]Wd�� [f^b\Zk^b ^]bgb _WjX�bjbf^kZY g^Zbf\^]g|
�WZ k gjWW^] jkf}jk_][fb [f^bZk_^[Wfx ^]b bÙXZbgg[nb kf� _WjXd^k^[Wfk�XW{bZ Wh k hWZjk� jb^]W� g]Wd�� pb {b��}pk�kf_b�| øf ^]b Wfb ]kf�x [^ g]Wd��XZWn[�b g[jX�b [f^d[^[nb hWZjk�[gjg ^]k^ gdXXWZ^ k ]djkf�g �bnb�WXjbf^ Wh gXb_}[Ú_k^[Wfg kf� XZWWhg [f ^]b [f^bf�b� kZbk Wh kXX�[_k^[Wf| øf ^]b W^]bZ ]kf�x [^g]Wd�� XZWn[�b XW{bZhd� k�\WZ[^]jg ^W nbZ[hY WZ bnbf �b_[�b kZ[g[f\ XZWWh Wp�[}\k^[Wfg {[^] k jk_][fb| Û]bgb ^{W Zb×d[Zbjbf^g kZb [f WXXWg[^[Wf| qb�d_^[Wfg]Wd�� ]W{bnbZ pb ZbX�k_b� pY _WjXd^k^[Wf kg hkZ kg XWgg[p�b [f WZ�bZ ^W j[f}[j[Üb ]djkf [f^bZk_^[Wf [f hknWZ Wh kd^Wjk^[Wf| ef kf [�bk� hWZjk� jb^]W�x k]djkf g]Wd�� hW_dg bf^[Zb�Y Wf ^]b _Zbk^[nb XkZ^g kf� Wd^�[fbg Wh XZWWhgæ ^]bZWd^[fb {WZl g]Wd�� pb �bh^ ^W ^]b jk_][fb|
o lbY hWZ k_][bn[f\ ^]bgb Zb×d[Zbjbf^g bnbf hWZ _WjX�bÙ XZWp�bj �Wjk[fg [gkpg^Zk_^[Wf| Û][g [�bk [g hdf�kjbf^k� k�gW ^W W^]bZ kZbkg| opg^Zk_^[f\ hZWj ^]b[f�[n[�dk� pb]kn[WZ Wh XkZ^[_�bg ^W _W��b_^[nb X]bfWjbfkx hWZ [fg^kf_bx \[nbg Z[gb^W ^]b �k{g Wh ^]bZjW�Yfkj[_g| opg^Zk_^[f\ hZWj _WWZ�[fk^bg Y[b��g b�b\kf^ _k^}b\WZ[_k� hWZjk�[Ük^[Wfg [f �[èbZbf^[k� \bWjb^ZY| opg^Zk_^[f\ hZWj nkZ[kp�bg �bk�g^W _Wf_[gb kf� b�b\kf^ XZW\Zkjg kf� _WZZb_^fbgg XZWWhg [f hdf_^[Wfk� XZW\Zkj}j[f\| ef k�� ^]bgb _kgbgx kpg^Zk_^[Wf bg^kp�[g]bg g[jX�b XZ[f_[X�bgx Wh^bf k�\bpZk[_�k{gx ^]k^ Zd�b ^]b kpg^Zk_^ pb]kn[WZ Wh k gYg^bj| Û]b g^Zd_^dZk� _WjX�bÙ[^Y [g][��bf [f pZ[�\b �bjjkg ^]k^ _Wffb_^ ^]b �[èbZbf^ �bnb�g Wh kpg^Zk_^[Wf
og WdZ bÙkjX�b Wh [f^bZbg^x _Wfg[�bZ gb^ ^]bWZY| ef ^]b dgdk� kÙ[Wjk^[_ kX}XZWk_]x ^][g [g ^]b �W\[_k� ^]bWZY Wh ^]b �}Zb�k^[Wf| e^ [g kXXZWXZ[k^b hWZ hWdf�k}^[Wfk� XdZXWgbg �[lb ^]b Zb�d_^[Wf Wh jk^]bjk^[_g ^W k j[f[jk� Wf^W�W\[_k� pkg[g|Öd^ jk^]bjk^[_k� XZk_^[_b kf� gWh^{kZb bf\[fbbZ[f\ ^kglg Zb×d[Zb kf WXbZk^[Wfk�kXXZWk_] ^W gb^g| of� k _Wfg[�bZkp�b XkZ^ Wh WXbZk^[Wfk� gb^}^]bWZb^[_ ZbkgWf[f\^klbg X�k_b k^ k ][\]bZ �bnb� Wh kpg^Zk_^[Wf| e^ [g bf^[Zb�Y k�\bpZk[_x dg[f\ fW^[Wfg�[lb gb^}[f_�dg[Wfx gb^}df[Wf WZ gb^}[f^bZgb_^[Wf kf� XZWXbZ^[bg �[lb �k{g Wh WZ}�bZx �[g^Z[pd^[n[^Yx _WjX�bjbf^k^[Wf WZ jWfW^Wf[_[^Y| ~ÙkjX�bg hWZ pZ[�\b �k{gpb^{bbf ^]b hWdf�k^[Wfk� �W\[_k� kf� ^]b WXbZk^[Wfk� k�\bpZk[_ �kYbZ kZb hWZ [f}g^kf_b ^]b �bÚf[^[Wf Wh gb^}[f_�dg[Wf 	 
 � pY �� � 	 �  � � WZ ^]b �bÚf[^[WfWh Zb�k^[Wfk� _WjXWg[^[Wf � � � pY �Þ��á y ���Þ��á � � � Þ���á � ��| âbZbx ^]bkpg^Zk_^[Wf �bk�g [f XkZ^[_d�kZ ^W ^]b b�[j[fk^[Wf Wh ×dkf^[Ú_k^[Wf| Û][g bfkp�bg^]b ZbX�k_bjbf^ Wh �b�d_^[Wf pY _WjXd^k^[Wf| Û]b nbZ[Ú_k^[Wf Wh kf bÙ[g^bf^[k�gbf^bf_b WZ ^]b hk�g[Ú_k^[Wf Wh k df[nbZgk� gbf^bf_b Zb×d[Zbg k {[^fbgg hWZ ^]b

v



×dkf^[Úb� nkZ[kp�bæ k Zk^]bZ _Zbk^[nb ^kgl {][_] jkY pb _[Z_djnbf^b� k^ ^]b kp}g^Zk_^ k�\bpZk[_ �bnb�| VWfnbZgb�Yx hWZ jk_][fb ZbkgWf[f\x ^]b ^Zkfg[^[Wf hZWj ^]bk�\bpZk[_ ^W ^]b �W\[_k� �bnb� [g [f \bfbZk� fW^ �bg[Zkp�bx g[f_b ^]b XZWp�bj g^Zd_}^dZb jkY pb �bg^ZWYb� kf� [f ^]b bÙ^Zbjb _kgbx g[jX�b k�\bpZk[_ _k�_d�k^[WfgjkY pb ^dZfb� [f^W _WjX�bÙ �W\[_k� �b�d_^[Wfg|opg^Zk_^[Wf [g k�gW k jk[f jb_]kf[gj [f hWZjk� jb^]W�g �[lb Ñ WZ Õ| Û]bÕ jb^]W�x hWZ [fg^kf_bx dgbg hWdZ �kYbZg Wh kpg^Zk_^[Wfy o �kYbZ Wh ÚZg^}WZ�bZ�W\[_ Wf {][_] k ^YXb� gb^ ^]bWZY [g pd[�^ kg k gb_Wf� �kYbZ| o gb^ _k�_d�dg kg k^][Z� �kYbZ Wf ^WX Wh ^]b gb^ ^]bWZY kf� k Zb�k^[Wfk� _k�_d�dg kg k hWdZ^] �kYbZ Wf^WX Wh ^]b gb^ _k�_d�dg| Öd^ bÙXbZ[bf_b g]W{g ^]k^ ^]b ×dk�[^Y Wh gXb_[Ú_k^[Wfgkf� XZWWhg {[^] ^]bgb jb^]W�g dgdk��Y [f_Zbkgbg XZWXWZ^[Wfk��Y {[^] kpg^Zk_^[WfyÛ]b pb^^bZ ^]bY kZbx ^]b �bgg ^]bY kZb �W\[_k�x ^]b jWZb ^]bY kZb k�\bpZk[_| Û]b�bnb�WXjbf^ Wh �[pZkZ[bg Wh k�\bpZk[_ �k{gx dgdk��Y [f ^bZjg Wh pZ[�\b �bjjkgx [g^]bZbhWZb kf [jXWZ^kf^ [ggdb [f ^][g kZbk| âdf�Zb�g Wh Xk\bg [f opZ[k��g pWWl WfÕ ÒuÔ kZb �bnW^b� ^W ^][g ^kgl| Öd^ ^]b �W\[_}pkgb� kXXZWk_] ][�bg ^]b fk^dZk�k�\bpZk[_ ][bZkZ_]Y kjWf\ ^]bgb �k{g|cW {]Y fW^ ^dZf ^W k �bkfbZ jb^]W� {][_] knW[�g ^]b �W{bZ �W\[_}pkgb� �bnb�gkg hkZ kg XWgg[p�b kf� {]bZb ZbkgWf[f\ hW_dgbg Wf ^]b jWZb kpg^Zk_^ k�\bpZk[_Wfbg� Û][g k�\bpZk[_ ^dZf j[\]^ �bk� ^W gbnbZk� [jXZWnbjbf^g| �[Zg^x kf [f_Zbkgb[f ^]b b_WfWjY Wh kÙ[Wjg kf� ^]b g^Zd_^dZb Wh �[pZkZ[bg Wh �bjjkg| cb_Wf�x gdX}XWZ^ Wh g^kf�kZ� k�\bpZk[_ _Wf_bX^gx XZWWh ^b_]f[×dbg kf� �b_[g[Wf XZW_b�dZbg|Û][Z�x _Wjj[^jbf^ Wh dgbZg ^W k jWZb kpg^Zk_^ kf� _Wf_[gb k�\bpZk[_ WZ kZ[^]}jb^[_ g^Y�b Wh gXb_[Ú_k^[Wf kf� kfk�Yg[gx {][_] [g k�gW jWZb [f ^]b ^Zk�[^[Wf Whjk^]bjk^[_g kf� bf\[fbbZ[f\ ^]kf �W\[_| e^ ^]bZbhWZb gdXXWZ^g ^]b ZbX�k_bjbf^Wh �b�d_^[Wf pY _WjXd^k^[Wfx jkY Y[b�� k pb^^bZ pk�kf_b pb^{bbf bÙXZbgg[nb kf�_WjXd^k^[Wfk� XW{bZ kf� bfkp�bg pW^] hWZjk��Y kf� [fhWZjk��Y Z[\WZWdg gXb_[Ú}_k^[Wfg kf� XZWWhg| VWf_Zb^b�Yx {b X�kf kf k�\bpZk[_ gb^ _k�_d�dg [f _Wjp[fk^[Wf{[^] k jW�k� ��bbfb k�\bpZk ÒwÔ k^ ^]b �bnb� Wh ^]b Zb�k^[Wfk� _k�_d�dg| Û]b �k^^bZgdpgdjbg jkfY ^Zk�[^[Wfk� XZW\Zkjj[f\ �W\[_g �[lb âWkZb �W\[_x XZWXWg[^[Wfk��Yfkj[_ �W\[_ WZ ^bjXWZk� �W\[_g| Û][g _Wjp[fk^[Wf WXbfg ^]b {kY hWZ [f^b\Zk^[f\XW{bZhd� XZWWh gbkZ_] jb^]W�g [f^W g^k^b Wh ^]b kZ^ gb^}pkgb� XZW\Zkj �bnb�WX}jbf^ jb^]W�g|âbZbx {b Wf�Y _Wfg[�bZ ^]b jk^]bjk^[_k� hWdf�k^[Wfg Wh k _WZb _k�_d�dg hWZ[f^d[^[nb gb^ ^]bWZY| Û]dg {b Zbg^Z[_^ WdZgb�nbg ^W ^]b _Wfg[�bZk^[Wf Wh hWZjk�kf� [fhWZjk� Z[\WZ| ~n[�bf_b ^]k^ bÙXZbgg[nb kf� _WjXd^k^[Wfk� XW{bZ [g {b��}pk�kf_b� kf� ^]k^ �b�d_^[Wf _kf pb ^W k �kZ\b bÙ^bf^ ZbX�k_b� pY _WjXd^k^[Wf[g \[nbf [f ÒÓÓÔ| éWZb ^]bWZb^[_k� hWdf�k^[Wfg {[�� pb XZWn[�b� [f hdZ^]bZ XkXbZg|Û]b hd�� [f^b\Zk^[Wf Wh WdZ _k�_d�dg [f^W kf [f�dg^Z[k� g^Zbf\^] hWZjk� jb^]W� [g[f^bf�b� Wf ^]b �Wf\ Zdf|
� ÿË�ÉÍ��Éþ� �ËÊ � �ËÊþ ���ÎÍ�Í�
Öd^ {]k^ kZb j[f[jk� Zb×d[Zbjbf^g hWZ kf k�\bpZk[_ _WZb _k�_d�dg hWZ [f^d[^[nbgb^ ^]bWZY kg dgb� [f bnbZY�kYg jk^]bjk^[_g kf� [f hWZjk� jb^]W�g�Ýb XZWXWgb^]b hW��W{[f\ Únb XWg^d�k^bg|

ú



� !"#$%"& ' ()í ÷êîí ÷ðô÷öôöì ì)êöô* +ê*íô ñ)í í+,ñ- ìíñ.
Û][g Zb×d[Zbjbf^ [jX�[bg ^]k^ ^]bZb [g k^ �bkg^ Wfb gb^| e^ fbb�g fW hdZ^]bZ bÙ}X�kfk^[Wf|
� !"#$%"& / ()í ÷êîí ÷ðô÷öôöì ì)êöô* ìö,,êîñ ëêêôíðó îíðìêóòó01 ëöñ ðïêò* ðóêóñêôê0ò÷ðô ÷ê++òñ+íóñ ñê ð öóòïíîìðô ìíñ.
ef XkZ^[_d�kZx {b {Wd�� �[lb ^W ZbkgWf kpWd^ gb^}df[Wfx gb^}[f^bZgb_^[Wfx gb^}b×dk�[^Yx gb^}[f_�dg[Wf kf� gb^}_WjX�bjbf^k^[Wf WZ gb^}�[èbZbf_b| 2k{g hWZ ^]bgbWXbZk^[Wfg kf� Zb�k^[Wfg g]Wd�� Y[b�� b�bjbf^kZY XZ[f_[X�bg hWZ pd[��[f\ fb{ gb^ghZWj \[nbf Wfbg| qbXbf�[f\ Wf ^]b _Wf^bÙ^x ^]bZb g]Wd�� fW^ pb k df[nbZgk� gb^|ef ÒÓÓÔ {b XZbgbf^ g[jX�[Ú_k^[Wf ^b_]f[×dbg hWZ gb^}^]bWZb^[_ bÙXZbgg[Wfg ^]k^ kZbpkgb� Wf ^]b kÙ[Wj ^]k^ ^]bZb [g fW df[nbZgk� gb^| ef W^]bZ _Wf^bÙ^gx ]W{bnbZx [^jkY pb �bg[Zkp�b ^W k�� gd_] k gb^|
� !"#$%"& 3 ()í ÷êîí ÷ðô÷öôöì ì)êöô* ìö,,êîñ íôí+íóñ45òìí îíðìêóòó0.
~�bjbf^}{[gb ZbkgWf[f\ [g fW^ kd^Wjk^[_k��Y knk[�kp�b [f k pWW�bkf {WZ��| ~�}bjbf^g Wh gb^g kZb Wh _WdZgb [f Wfb}^W}Wfb _WZZbgXWf�bf_b {[^] g[f\�b^Wf gb^g|ÛW bfZ[_] ^]b Wf^W�W\Y [h fb_bggkZYx gd_] b�bjbf^g _kf pb kggdjb� kg gW}_k��b�dZb�bjbf^g| c[f\�b^Wf gb^g WZ dZb�bjbf^g _kf Wh _WdZgb fW^ pb �bg_Z[pb� pY ^]bkpWnb}jbf^[Wfb� WXbZk^[Wfg|
� !"#$%"& 6 ()í ÷êîí ÷ðô÷öôöì ì)êöô* îí7í÷ñ í8ñíóìòêóðôòñ- ê9 ñ)í ÷êîîíì,êó*òó0ìíñ ñ)íêî-.
~Ù^bfg[Wfk�[^Y jbkfg ^]k^ bnbZY gb^ [g _WjX�b^b�Y �b^bZj[fb� pY ^]b pb]kn[WZWh [^g b�bjbf^g| ef XkZ^[_d�kZx ^{W gb^g kZb b×dk�x [h ^]bY kZb pd[�^ hZWj ^]bgkjb b�bjbf^g| ~Ù^bfg[Wfk�[^Y [g Wfb Wh ^]b jWg^ [jXWZ^kf^ XZWXbZ^[bg pW^] WhkÙ[Wjk^[_ kf� [f^d[^[nb gb^ ^]bWZ[bg| øXbZk^[Wfk��Yx bÙ^bfg[Wfk�[^Y [g Wh^bf dgb�hWZ XZbgbf^[f\ k {[^fbgg hWZ k _bZ^k[f XZWXbZ^Yx hWZ [fg^kf_bx ^]k^ Wfb gb^ [g fW^[f_�d�b� [f kfW^]bZ Wfb|Û]b Úh^] XWg^d�k^b [g k X�k_b]W��bZ hWZ k��[f\ hdZ^]bZ XWg^d�k^bg pY fbb�|
� !"#$%"& : ()í ÷êîí ÷ðô÷öôöì ì)êöô* ëí ê,íó ñê ð*+òñ 9öîñ)íî ìíñ4ñ)íêîíñò÷íóñòñòíì ðó* ,îê,íîñòíì.
Û]b _WZb _k�_d�dg g]Wd�� k��W{ ^]b [f^b\Zk^[Wf Whx hWZ [fg^kf_bx [fÚf[^b gb^gx [f�d_}^[Wf kf� _WjXZb]bfg[Wf XZ[f_[X�bgx WZ�bZb� Xk[Zg kf� b�bjbf^kZY �k^k}g^Zd_^dZbg�[lb fdjpbZgx �[g^g WZ ^Zbbg| e^ g]Wd�� k�gW XZWn[�b jbkfg ^W Zd�b Wd^ ^]b {b��}lfW{f XkZk�WÙbg|Û]b hW��W{[f\ gb_^[Wfg kZb �bnW^b� ^W ^]b �bnb�WXjbf^ Wh kf k�\bpZk ^]k^gk^[gÚbg ^]bgb XWg^d�k^bg|
; <�ÉÉÏÎþ�
Û][g gb_^[Wf [f^ZW�d_bg gWjb pkg[_ fW^[Wfg hZWj �k^^[_b ^]bWZY| éWZb [fhWZjk^[Wf_kf pb hWdf�x hWZ [fg^kf_bx [f ^]b ^bÙ^pWWlg ÒÓxutxúxuÓÔ| âbZb kf� [f ^]b Zbjk[f[f\

w



gb_^[Wfgx {b k�{kYg k�� bÙkjX�bg {][_] g]W{ ^]k^ gb^g kZb kjWf\ ^]b jW�b�g Wh�k^^[_bg| VWfgb×dbf^�Yx {b _kf �W {[^] gb^g k^ jWg^ {]k^ {b _kf �W {[^] �k^^[_bg|éWZbWnbZx k__WZ�[f\ ^W ^]b ZbXZbgbf^k^[Wf ^]bWZbjg hWZ ^]b _�kggbg Wh �k^^[_bg {b_Wfg[�bZ Þ_|h| uàáx {b _kf �W {[^] gb^g Þkf� ^]b ZbgXb_^[nb WXbZk^[Wfgá k^ �bkg^{]k^ {b _kf �W {[^] �k^^[_bg| Û]b Zbk�bZ g]Wd�� lbbX ^][g [f j[f� ^W hW��W{ WdZkZ\djbf^g|o g^Zd_^dZb Þ=�>á [g k õöðìòêî*íîí* ìíñ Þk õöêìíñáx [h = [g k gb^ kf� >k ZbØbÙ[nb ^Zkfg[^[nb Zb�k^[Wf Wf =| o__WZ�[f\�Yx > [g _k��b� k õöðìòêî*íîòó0|of^[gYjjb^Z[_ ×dkg[WZ�bZ[f\g kZb _k��b� ,ðîñòðô êî*íîòó0ì kf� ^]b kggW_[k^b�g^Zd_^dZbg kZb _k��b� ,êìíñì| o ?êòó ìí+òôðññò÷í [g k XWgb^ = _�Wgb� df�bZ �bkg^dXXbZ pWdf�g WZ çW[fg Þ�bfW^b� pY @á hWZ k�� Xk[Zg Wh b�bjbf^g| �WZjk��Yx hWZ k��	� �� A � =x 	 > A � � > A B 	 @ � > A� Þuá
o +ííñ ìí+òôðññò÷í [g �bÚfb� �dk��Y kg k ×dWgb^ _�Wgb� df�bZ \Zbk^bg^ �W{bZ pWdf�WZ jbb^g Þ�bfW^b� pY Cá hWZ k�� Xk[Zg Wh b�bjbf^g| �WZjk��Yx hWZ k�� 	� �� A � =x

A > 	 � A > � B A > 	 C �� ÞÓá
Û]b *öðô Wh k g^k^bjbf^ kpWd^ �k^^[_bg [g Wp^k[fb� pY [f^bZ_]kf\[f\ çW[fg kf�jbb^g kf� _WfnbZ^[f\ ^]b WZ�bZ[f\| o ôðññò÷í [g pW^] k çW[f kf� k jbb^ gbj[�k^^[_b|e^ [g *òìñîòëöñòïíx [h 	 C Þ� @ Aá > Þ	 C �á @ Þ	 C Aá
]W��g hWZ k�� 	� �� A � = WZ [^g �dk� kf� ^]bZb{[^] pW^]| Ýb �bfW^b ^]b j[f[jk�kf� ^]b jkÙ[jk� b�bjbf^g {[^] ZbgXb_^ ^W > Wh k �k^^[_bx [h ^]bY bÙ[g^x pY à kf�u| o �k^^[_b {[^] à kf� u [g _k��b� ëêöó*í*| �WZjk��Yx hWZ k�� 	 � Dx

à > 	� Þvá
	 > u� Þúá

Û]b _�kgg Wh �k^^[_bg [g �bfW^b� pY åx ^]b _�kgg Wh �[g^Z[pd^[nb �k^^[_bg pY äå|eh E [g k _�kgg Wh �k^^[_bgx ^]bf EF �bfW^bg ^]b gdp_�kgg ^]k^ ]kg k ÜbZWx EG ^]bgdp_�kgg ^]k^ ]kg k Wfb kf� HFG ^]b gdp_�kgg ^]k^ [g pWdf�b�|Ýb _Wfg[�bZ �k^^[_bg kg WZ�bZ[f\g| o�^bZfk^[nb�Yx ^]b _�kgg _kf k�gW pb kÙ[Wj}k^[Üb� b×dk^[Wfk��Y| Û]b ^Zkfg�k^[Wf pb^{bbf ^]b ^{W _�kggbg [g \[nbf pY
	 > � B 	 @ � I � B 	 C � I 	� Þwá

ef ^]b b×dk^[Wfk� �bÚf[^[Wfx çW[fg kf� jbb^g kZb kggW_[k^[nbx _Wjjd^k^[nbx [�bj}XW^bf^ Þ	C	 I 	 I 	@	á kf� kpgWZX^[nb Þ	@ Þ	C�á I 	 I 	C Þ	@�á WXbZk^[Wfg|~ÙXbZ[bf_b g]W{g ^]k^ WZ�bZ}pkgb� ZbkgWf[f\ {[^] �k^^[_bg [g jWZb fk^dZk� ^]kfb×dk^[Wfk� ZbkgWf[f\| ÖY Þwá {b fbb� fW^ �[g^[f\d[g] pb^{bbf b×dk^[Wfg kf�[fb×dk�[^[bg| Ýb {[�� ^]bZbhWZb dgb ^]b ^bZj íõöðñòêó hZbb�Y hWZ pW^] bÙXZbgg[Wfg|
2b^ JG kf� JK pb XWgb^g| o jkXX[f\ L y JG M JK [g +êóêñêóíx [è 	 > �

[f JG [jX�[bg LÞ	á > LÞ�á [f JK | o jWfW^Wfb jkXX[f\ [g kf êî*íî4í+ëí**òó0x[è LÞ	á > LÞ�á [f JK [jX�[bg 	 > � [f JGx ^]k^ [g L [g k�gW [fçb_^[nb| of êî*íî4òìê+êî,)òì+ [g k gdZçb_^[nb WZ�bZ}bjpb��[f\|
t



2b^ DG�DK � å| o jkXX[f\ L y DG M DK [g k ?êòó4+êî,)òì+x [è LÞ	 @ �á I
LÞ	á @ LÞ�á hWZ k�� 	� � � DGx ^]k^ [g L ,îíìíîïíì ?êòóì| e^ [g k +ííñ4+êî,)òì+x[è LÞ	 C �á I LÞ	á C LÞ�á hWZ k�� 	� � � DGx ^]k^ [g L ,îíìíîïíì +ííñì| o ôðññò÷í4)ê+ê+êî,)òì+ ÞWZ )ê+ê+êî,)òì+x jWZb pZ[bØYá [g pW^] k çW[f} kf� k jbb^}jWZ]X][gj| �WZ pWdf�b� �k^^[_bgx {b k�gW Zb×d[Zb LÞàá I à kf� LÞuá I u| of[fçb_^[nb �k^^[_b ]WjWjWZX][gj [g _k��b� k Nôðññò÷í4Oí+ëí**òó0x k gdZçb_^[nb �k^^[_bbjpb��[f\ k Nôðññò÷í4Oòìê+êî,)òì+|PW^b ^]k^ LÞ	á @ LÞ�á > LÞ	 @ �á kf� LÞ	 C �á > LÞ	á C LÞ�á ]W�� {]bfbnbZ L[g jWfW^Wfb| éWZbWnbZ k�� ]WjWjWZX][gjg kZb jWfW^Wfbx pd^ fW^ _WfnbZgb�Y|e^ [g bkgY ^W g]W{ ^]k^ ^]b WXbZk^[Wfg Wh çW[f kf� jbb^ kZb jWfW^Wfb [f pW^]kZ\djbf^g|Û]b hW��W{[f\ �bjjk _]kZk_^bZ[Übg �[g^Z[pd^[nb �k^^[_bg Þ_|h| ÒÓÔá|
Q&RR% 'S T ôðññò÷í òì *òìñîòëöñòïí òU òñ )ðì óê ìöëôðññò÷í òìê+êî,)ò÷ ñê ð ,íó4ñð0êó êî ð *òð+êó* 9îê+ Vò0öîí W.
X8ð+, ôí W.
Þ[á o hkj[�Y Wh gdpgb^g Wh gWjb gb^ [g _k��b� îòó0 ê9 ìíñìx [h [^ _�Wgb� df�bZ Þgb^}^]bWZb^[_á df[Wf kf� [f^bZgb_^[Wf| ~nbZY Z[f\ Wh gb^g [g k �[g^Z[pd^[nb �k^^[_b|o Úf[^b �k^^[_b [g �[g^Z[pd^[nb [è [^ [g [gWjWZX][_ ^W k Z[f\ Wh gb^g| eh ^]b Z[f\ Whgb^g _Wf^k[fg ^]b bjX^Y gb^x ^]bf ^][g b�bjbf^ [g ^]b ÜbZW Wh ^]b _WZZbgXWf�[f\�k^^[_b|Þ[[á ~nbZY _]k[f ÞhWZ bÙkjX�b ^]b _]k[f Wh fk^dZk� fdjpbZgá [g k �[g^Z[pd^[nb�k^^[_b|Þ[[[á Û]b �k^^[_bg [f �[\dZb u kZb fW^ �[g^Z[pd^[nb|

¶�������
Y

Y

Y
Y

Y

�����
Y

Y Y Y

Y

Z[\#]&'S

mg[f\ �[g^Z[pd^[nb �k^^[_bg {[^] ÜbZWx {b ]knb ^]dg k_][bnb� ^Wg^d�k^b u kf�XkZ^ Wh ^Wg^d�k^b Óy Ýb kZb kp�b ^W ZbkgWf k�\bpZk[_k��Y kpWd^ ^]b bjX^Y gb^ kf�kpWd^ df[Wfg kf� [f^bZgb_^[Wfg Wh gb^g|
ù



_ �Ë`a�þ`þÈÉ�
�WZ WdZ [f^bf�b� kXX�[_k^[Wf [f jb_]kf[Üb� [f^d[^[nb gb^ ^]bWZY kf� [f gb^}pkgb�hWZjk� jb^]W�gx [f k__WZ�kf_b {[^] ^Wg^d�k^b Óx {b {Wd�� �[lb ^W pb kp�b ^WZbkgWf k�gW kpWd^ gb^ _WjX�bjbf^g WZ gb^ �[èbZbf_bx pd^ knW[� ^]b Wf^W�W\[_k�_Wjj[^jbf^ ^W k df[nbZgk� gb^| Û]bZbhWZb {b kpg^k[f hZWj X�k[f pWW�bkf k�\bpZkkf� ZbX�k_b ^]b {b��}lfW{f pWW�bkf _WjX�bjbf^ pY ^]b jd_] �bgg XWXd�kZ gb_}^[Wfk� _WjX�bjbf^gx ^]k^ jkY \bfbZk��Y bÙ[g^ [f �k^^[_bg {[^] k ÜbZWx pd^ {[^]Wd^k df[^| cb_^[Wfk� _WjX�bjbf^g kZb dgdk��Y fW^ g^d�[b� [f �b^k[� [f ^bÙ^pWWl| Ýb^]bZbhWZb XZbgbf^ ^]b[Z jWg^ [jXWZ^kf^ XZWXbZ^[bg kf� Wd^�[fb k _k�_d�dg|

2b^ D � åFG| o ÷ê+, ôí+íóñ Wh kf b�bjbf^ 	 Wh D [g kf b�bjbf^ � Wh D gd_] ^]k^	 @ � I u kf� 	 C � I à| D [g ÷ê+, ôí+íóñí*x [h bnbZY b�bjbf^ ]kg k _WjX�bjbf^|o ëêêôíðó ôðññò÷í [g k _WjX�bjbf^b� �[g^Z[pd^[nb �k^^[_b| Û]b _�kgg Wh pWW�bkf�k^^[_bg [g �bfW^b� pY Õå|Ýb kZb k�gW [f^bZbg^b� [f �k^^[_bg {[^] k {bklbZ fW^[Wf Wh _WjX�bjbf^k^[Wf|
2b^ D � å kf� �b^ 	� � � D| Ýb �bÚfb ^]b òóñíîïðô

Ò	� �Ô I �A � D y 	 > A > ���
~nbZY [f^bZnk� [f k �k^^[_b [g k gdp�k^^[_b| 2b^ A � Ò	� �Ô|  [g k îíôðñòïí ÷ê+, ôí+íóñWh A [f Ò	� �Ôx [h A C  I 	 kf� A @  I �| D [g îíôðñòïíô- ÷ê+, ôí+íóñí*x [h bnbZY	 � D ]kg k Zb�k^[nb _WjX�bjbf^ [f bnbZY [f^bZnk� _Wf^k[f[f\ [^| Û][g [g ^]b _kgb[è bnbZY gdp�k^^[_b Ò	� �Ô Wh D [g _WjX�bjbf^b�| D [g ìí÷ñòêóðôô- ÷ê+, ôí+íóñí*x[h D � åF kf� bnbZY gdp�k^^[_b Òà�	Ô [g _WjX�bjbf^b�| Ýb {Z[^b Db	 hWZ ^]bgdp�k^^[_b Òà�	Ô Wh D| o Zb�k^[nb�Y _WjX�bjbf^b� �[g^Z[pd^[nb �k^^[_b [g dgdk��Y_k��b� k 0íóíîðôòcí* ëêêôíðó ôðññò÷í|

2b^ E pb k _�kgg Wh �k^^[_bg| Û]bf Ede �bfW^bg ^]b Zb�k^[nb�Y _WjX�bjbf^b�x
Efe ^]b gb_^[Wfk��Y _WjX�bjbf^b� kf� Ee ^]b _WjX�bjbf^b� gdp_�kgg| Û]b _�kggWh \bfbZk�[Üb� pWW�bkf �k^^[_bg [g �bfW^b� pY gÕå|
Q&RR% /S ()í 9êôôê5òó0 íôí+íóñì ðîí öóòõöíô- *íhóí* N,îêïò*í* ñ)í- í8òìñO.
NòO Tôô îíôðñòïí ÷ê+, ôí+íóñì òó äå.
NòòO Tôô ìí÷ñòêóðô ÷ê+, ôí+íóñì òó äåF .
NòòòO Tôô ÷ê+, ôí+íóñì òó äåFG.
iîêê9 . Þk� [á 2b^ �G kf� �K pb Zb�k^[nb _WjX�bjbf^g Wh 	 [f ^]b [f^bZnk� ÒA�jÔ| Ýb_k�_d�k^b
�G I �G @ A I �G @ Þ	 C �Ká I Þ�G @ 	á C Þ�G @ �Ká I j C Þ�G @ �Ká I �G @ �K > �K�
Û]b XZWWh Wh �K > �G [g g[j[�kZ|Þk� [[á c[j[�kZ ^W ^]b XZWWh Wh Þ[á|Þk� [[[á c[j[�kZ ^W ^]b XZWWh Wh Þ[[á| C@
ef äåF x ^]b gb_^[Wfk� _WjX�bjbf^ Wh 	 [f Òà�	@�Ô [g �bfW^b� pY �k	| ef XkZ^[_d�kZx{]bf 	 > �x ^]bf � k 	 [g ^]b gb_^[Wfk� _WjX�bjbf^ Wh 	 [f Òà� �Ô| ef äåFG x ^]b_WjX�bjbf^ Wh 	 [g �bfW^b� pY 	l | øpn[Wdg�Yx

	l I uk	� Þtá

s



Q&RR% 3S
NòO m9 D � äåFG ðó* 	l òì ñ)í ÷ê+, ôí+íóñ ê9 	 � D1 ñ)íó � k	 I 	l C Þ	 @ �á.
NòòO m9 D � äåFG1 	l òì ñ)í ÷ê+, ôí+íóñ ê9 	 � D ðó* 	 � Ò�� AÔ1 ñ)íó Þ	l C	á @A òìñ)í îíôðñòïí ÷ê+, ôí+íóñ ê9 	 òó Ò�� AÔ .
NòòòO m9 D � äåF 1 A k 	 òì ñ)í ìí÷ñòêóðô ÷ê+, ôí+íóñ ê9 	 òó Òà� AÔ ðó* 	 � Ò�� AÔ1ñ)íó ÞA k	á @ � òì îíôðñòïí ÷ê+, ôí+íóñ ê9 	 òó Ò�� AÔ .
Û]b XZWWh [g pY g[jX�b _WjXd^k^[Wfg|
Q&RR% 6S
NòO ånoF p åqo1 åqoG p åo.NòòO Õå 
 äåqo 
 gÕå.

NòòòO gÕåF I äåqo1 gÕåFG I Õå.
iîêê9 . Þk� [á Û]b [f_�dg[Wfg kZb g^Zk[\]^hWZ{kZ�| ~ÙkjX�bg hWZ g^Z[_^fbgg _kf pbhWdf� [f ÒuÓÔx X| úß|Þk� [[á ejjb�[k^b hZWj 2bjjk v|Þk� [[[á ejjb�[k^b hZWj Þ[á kf� Þ[[á| C@
ÖY 2bjjk ú Þ[[[áx ^]b fW^[Wf Wh _WjX�bjbf^k^[Wf ^W pb dgb� [f äå �bXbf�g Wf ^]bWf^W�W\[_k� _Wjj[^jbf^gx ^]b XZbgdXXWg[^[Wfg Wf ^]b bÙ[g^bf_b Wh ÜbZW kf� Wfb| efcb_^[Wf s {b {[�� gbb ^]k^ gb_^[Wfk� _WjX�bjbf^k^[Wf [g nbZY fk^dZk� hWZ k^Wj[_�[g^Z[pd^[nb �k^^[_bg| o�gW [f ^]b _Wf^bÙ^ Wh gb^g kf� ^Wg^d�k^b Ó Wh cb_^[Wf vxgb_^[Wfk� _WjX�b^bfbgg kZb fk^dZk� kf� kXXZWXZ[k^b| og {b ]knb XW[f^b� Wd^x^]b bjX^Y gb^ _WZZbgXWf�g ^W ^]b ÜbZWx pd^ {b {Wd�� �[lb ^W knW[� kggdj[f\ ^]bbÙ[g^bf_b Wh k Wfbx ^]k^ [g k gb^ Wh k�� gb^g| éWZbWnbZx 2bjjk ú Þ[[[á g]W{g ^]k^^]b bÙ^bfg[Wf Wh äåfe ^W Õå [g _WfgbZnk^[nb|Ýb {[�� gbb ^]k^ k�� WdZ _Wfg^Zd_^[Wfg{WZl k�Zbk�Y [f äåfe |
Q&RR% :S T ôðññò÷í òì *òìñîòëöñòïí1 òU ðôô îíôðñòïí ÷ê+, ôí+íóñì ðîí öóòõöí.
iîêê9 . Û]b Wf�Y [h �[Zb_^[Wf hW��W{g hZWj 2bjjk Ó Þ[á|~nbZY fWf}�[g^Z[pd^[nb �k^^[_bg ]kgx pY 2bjjk ux k gdp�k^^[_b [gWjWZX][_ {[^]k Xbf^k\Wf WZ k �[kjWf�| ÖW^] ]knb kf b�bjbf^ {[^] jd�^[X�b _WjX�bjbf^g|Û]dg ^]b �k^^[_b ]kg jd�^[X�b Zb�k^[nb _WjX�bjbf^g| C@
X8ð+, ôí r.
Þ[á ef k Z[f\ Wh gb^gx sG k sK �bfW^bg gb^}�[èbZbf_bx ^]k^ [g sG k sK [g ^]b gb^ Whk�� b�bjbf^g Wh sG ^]k^ kZb fW^ b�bjbf^g Wh sK | 2b^ st pb ^]k^ gb^| Ýb nbZ[hY^]b �bÚf[f\ _Wf�[^[Wfg Wh gb_^[Wfk� _WjX�bjbf^gx ^]k^ [g st u sK I sG u sKkf� st v sK I w|

	 � Þst u sKáB 	 � st x 	 � sK
B Þ	 � sG � 	 y� sKá x 	 � sK
B Þ	 � sG x 	 � sKá � Þ	 y� sK x 	 � sKá
B 	 � sG x 	 � sK
B 	 � ÞsG u sKá�

ß



	 � Þst v sKáB 	 � st � 	 � sK
B 	 � sG � 	 y� sK � 	 � sK
B 	 � w�

Þ[[á o hkj[�Y Wh gdpgb^g Wh gWjb gb^ [g _k��b� híô* ê9 ìíñìx [h [^ _�Wgb� df�bZ Þgb^}^]bWZb^[_á df[Wf kf� [f^bZgb_^[Wf kf� gb^ �[èbZbf_b| ~nbZY Úb�� Wh gb^g [g kpWW�bkf �k^^[_b|
z �Ë`aÍÉÏÈ� {ÏÉý �Ë`a�þ`þÈÉ�
Öbg[�bg ^]b[Z �bÚf[f\ �k{gx ^]Zbb l[f�g Wh Zd�bg kZb [jXWZ^kf^ hWZ _WjXd^[f\{[^] _WjX�bjbf^g [f pWW�bkf �k^^[_bgy g[jX�[Ú_k^[Wf Zd�bgx �b éWZ\kf Zd�bg kf�g]df^[f\ Zd�bg| ef ^][g gb_^[Wfx {b ÚZg^ �bZ[nb \bfbZk�[Ük^[Wfg Wh ^]bgb Zd�bg hWZgb_^[Wfk��Y _WjX�bjbf^b� �k^^[_bg| Ýb ^]bf g]W{ ^]k^ ^]b g^kf�kZ� �b éWZ\kfZd�bg kf� g]df^[f\ Zd�bg hWZ pWW�bkf �k^^[_bg kZ[gb kg _WZW��kZ[bg| Û]b _WjXd^k}^[Wfg Wh ^][g gb_^[Wfg kZb [f^bZbg^[f\ hWZ ^{W ZbkgWfg| �[Zg^x ^]bY _kf pb dgb�hWZ kpg^Zk_^ k�\bpZk[_ ZbkgWf[f\ {[^] gb^g [f ^]b _Wf^bÙ^ Wh gb^}pkgb� XZW\Zkj�bnb�WXjbf^| cb_Wf�x {b {[�� fbb� ^]bj hWZ ^]b XZWWh gbkZ_] XZW_b�dZbg [f ÒÓÓÔ|Û]b hW��W{[f\ �bjjk [g k lbY hWZ ^]b _WjXd^k^[Wfg ^]k^ hW��W{|
Q&RR% |S }íñ D � gÕåF . ()íó 9êî ðôô 	� �� A � D1

	 I � k A B 	 @ A I � @ A � 	 C A I à� Þùá
Û][g [g [jjb�[k^b hZWj ^]b �bÚf[^[Wf kf� df[×dbfbgg Wh �[èbZbf_bg|Û]b hW��W{[f\ ^{W �bjjkg _W��b_^ gWjb Zb{Z[^b Zd�bg hWZ gb_^[Wfk� _WjX�b}jbf^gx {]bf Zbk� hZWj �bh^ ^W Z[\]^| Ýb \ZWdX ^]bj {[^] ZbgXb_^ ^W g[j[�kZ[^Y|cWjb Wh ^]bgb �k{g kXXbkZ k�Zbk�Y [f ÒuÓxtÔ| Û]b ÚZg^ gb^ Wh [�bf^[^[bg [g jk[f�YkdÙ[�[kZY hWZ XZWn[f\ ^]Wgb Wh �k^bZ �bjjkg|
Q&RR% ~S }íñ D � gÕåF . Vêî ðôô 	� � � D1

Þ	 k �á @ � I 	 @ �� ÞsáÞ	 k �á C � I à� Þßá
	 C Þ	 k �á I 	 k �� Þuàá
	 @ Þ	 k �á I 	� Þuuá

iîêê9 . Þk� Þsáá ejjb�[k^b hZWj Þùá|Þk� Þßáá ejjb�[k^b hZWj Þùá|Þk� Þuàáá ÖY 2bjjk t {b jdg^ g]W{
Þ	 C Þ	 k �áá C � I à�
Þ	 C Þ	 k �áá @ � I 	 @ ��

Û]b ÚZg^ b×dk�[^Y hW��W{g hZWj Þßáx ^]b gb_Wf� [fb×dk�[^Y hW��W{g hZWj Þsá|Þk� Þuuáá mg[f\ Þuàá kf� ^]b kpgWZX^[Wf �k{ hWZ �k^^[_bgx {b _k�_d�k^b
	 @ Þ	 k �á I 	 @ Þ	 C Þ	 k �áá I 	�

C@

uà



ef XkZ^[_d�kZx Þuàá [g nbZY dgbhd� [f ^]b hWZj 	k� > 	| Û]b fbÙ^ �bjjk g[jX�[Úbgfbg^b� gb_^[Wfk� _WjX�bjbf^g|
Q&RR% �S }íñ D � gÕåF . Vêî ðôô 	� �� A � D1

	 k	 I à� ÞuÓá
	 k Þ� k Aá I Þ	 k �á @ Þ	 C Aá� Þuvá
	 k Þ	 k �á I 	 C �� Þuúá

iîêê9 . Þk� ÞuÓáá 	 k	 I 	 C Þ	 k	á I à pY Þuàá|Þk� Þuváá ÖY 2bjjk t {b jdg^ g]W{
ÞÞ	 k �á @ Þ	 C Aáá C Þ� k Aá I à�
ÞÞ	 k �á @ Þ	 C Aáá @ Þ� k Aá I 	 @ Þ� k Aá�

�WZ ^]b ÚZg^ [fb×dk�[^Yx
ÞÞ	 k �á @ Þ	 C Aáá C Þ� k Aá I ÞÞ	 k �á C Þ� k Aáá @ ÞÞ	 C Aá C Þ� k Aáá

> ÞÞ	 k �á C �á @ à
I à

pY Þuuá kf� Þßá| �WZ ^]b gb_Wf� [fb×dk�[^Yx
ÞÞ	 k �á @ Þ	 C Aáá @ Þ� k Aá I ÞÞ	 k �á @ Þ� k Aá @ 	á C ÞÞ	 k �á @ Þ� k Aá @ Aá

I Þ	 @ Þ� k Aáá C ÞÞ	 k �á @ � @ Aá
I Þ	 @ Þ� k Aáá C Þ	 @ � @ Aá
I 	 @ Þ� k Aá

dg[f\ Þsá kf� Þuuá|Þk� Þuúáá o gXb_[k� _kgb Wh Þuvá| C@
Û]b ÚZg^ ^{W [�bf^[^[bg [f ^]b fbÙ^ �bjjk g^k^b \bfbZk�[Üb� �b éWZ\kf �k{g|
Q&RR% �S }íñ D � gÕåF . Vêî ðôô 	� �� A � D1

	 k Þ� C Aá I Þ	 k �á @ Þ	 k Aá� Þuwá
	 k Þ� @ Aá I Þ	 k �á C Þ	 k Aá� ÞutáÞ	 C �á kA I Þ	 k Aá C Þ� k Aá� ÞuùáÞ	 @ �á kA I Þ	 k Aá @ Þ� k Aá� Þusá

iîêê9 . Þk� Þuwáá ÖY 2bjjk t {b jdg^ g]W{
ÞÞ	 k �á @ Þ	 k Aáá C � C A I à�
ÞÞ	 k �á @ Þ	 k Aáá @ Þ� C Aá I 	 @ Þ� C Aá�

uu



Û]b ÚZg^ b×dk�[^Y hW��W{g hZWj Þßá| �WZ ^]b gb_Wf� b×dk�[^Yx
ÞÞ	 k �á @ Þ	 k Aáá @ Þ� C Aá I ÞÞ	 k �á @ Þ	 k Aá @ �á C ÞÞ	 k �á @ Þ	 k Aá @ Aá

I Þ	 @ � @ Þ	 k Aáá C Þ	 @ A @ Þ	 k �áá
I Þ	 @ �á C Þ	 @ Aá
I 	 @ Þ� C Aá

dg[f\ Þsá kf� Þuuá|Þk� Þutáá ÖY 2bjjk t {b jdg^ g]W{
Þ	 k �á C Þ	 k Aá C Þ� @ Aá I à�
ÞÞ	 k �á C Þ	 k Aáá @ � @ A I 	 @ � @ A�

Û]b ÚZg^ b×dk�[^Y hW��W{g hZWj Þßá| �WZ ^]b gb_Wf� b×dk�[^Yx
ÞÞ	 k �á C Þ	 k Aáá @ � @ A I ÞÞ	 k �á @ � @ Aá C ÞÞ	 k Aá @ � @ Aá

I 	 @ � @ A
dg[f\ Þsá|Þk� Þuùáá ÖY 2bjjk t {b jdg^ g]W{

Þ	 k Aá C Þ� k Aá C A I à�
ÞÞ	 k Aá C Þ� k Aáá @ A I Þ	 C �á @ A�

ÞÞ	 k Aá C Þ	 k Aáá @ A I ÞÞ	 k Aá @ Aá C Þ� k Aá @ Aá
I Þ	 @ Aá C Þ� @ Aá
I Þ	 C �á @ A

dg[f\ Þsá|Þk� Þusáá ÖY 2bjjk t {b jdg^ g]W{
ÞÞ	 k Aá @ Þ� k Aáá C A I à�
Þ	 k Aá @ Þ	 k Aá @ A I 	 @ � @ A�

Û]b ÚZg^ b×dk�[^Y hW��W{g hZWj Þßáx ^]b gb_Wf� Wfb hZWj Þsá| C@
Û]b Zd�bg ÞuwárÞusá _kf k�gW pb Zbk� kg hW��W{g| Þuwá kf� Þutá g]W{ ^]k^ ^]bjkXX[f\ ��	 k  [g kf^[_Wfçdf_^[nb kf� kf^[�[gçdf_^[nb| Þuùá kf� Þusá g]W{^]k^ ^]b jkXX[f\ �� k A [g _Wfçdf_^[nb kf� �[gçdf_^[nb|Û]b g^kf�kZ� �b éWZ\kf �k{g Wh pWW�bkf �k^^[_bg kZb Zb_WnbZb� pY gb^^[f\	 I u kf� dg[f\ sl I uks [f Þuwá kf� Þutá|Û]b �[gçdf_^[n[^Y kf� kf^[�[gçdf_^[n[^Y �k{g [jjb�[k^b�Y [jX�Y jWfW^Wf[_[^Ykf� kf^[jWfW^Wf[_[^Y �k{g hWZ gb_^[Wfk� _WjX�bjbf^g|

uÓ



Q&RR% '�S }íñ D � gÕåF . Vêî ðôô 	� �� A � D1
	 > � � 	 kA > � k A� Þußá
	 > � � A k � > A k	� ÞÓàá

iîêê9 . Þk� Þußáá ÖY Þusá kf� ^]b kggdjX^[Wfx
Þ	 k Aá @ Þ� k Aá I Þ	 @ �á kA I � k A�

âbf_b 	 k A > � k A|Þk� ÞÓàáá ÖY Þuwá kf� ^]b kggdjX^[Wfx
ÞA k	á @ ÞA k �á I A k Þ	 C �á I A k	�

âbf_b A k � > A k	| C@
Û]b g^kf�kZ� jWfW^Wf[_[^Y �k{ hWZ _WjX�bjbf^g [g Zb_WnbZb� pY gb^^[f\ A I ukf� dg[f\ sl I uks [f ÞÓàá|Ýb fW{ XZWnb \bfbZk�[Üb� g]df^[f\ Zd�bg hWZ gb_^[Wfk� _WjX�bjbf^g|
Q&RR% ''S }íñ D � gÕåF . Vêî ðôô 	� �� A�j � D1

	 k � > A B 	 > � @ A� ÞÓuá
	 C ÞA k �á > j B 	 C A > � @ j� ÞÓÓá
	 > ÞA k �á @ j B 	 > A @ j � 	 C � > j� ÞÓvá

	 > A k � B 	 > A � 	 C � > à� ÞÓúá
iîêê9 . Þk� ÞÓuáá 2b^ 	 k � > A| ÖY Þsá kf� ^]b kggdjX^[Wf

	 > 	 @ � I � @ Þ	 k �á > � @ A�
2b^ 	 > � @ A| ÖY Þußáx Þusáx ÞuÓáx Þuàá kf� ^]b kggdjX^[Wfx

	 k � > Þ� @ Aá k� I Þ� k �á @ ÞA k �á I A k � I A C ÞA k �á > A�
Þk� ÞÓÓáá 2b^ 	 C Þ� k Aá > j| ÖY Þsáx
	 C A > 	 C ÞA @ �á I 	 C Þ� @ ÞA k �á I Þ	 C �á @ Þ	 C ÞA k �áá > � @ j�

2b^ 	 C A > � @ j| ÖY Þuàá kf� Þßáx
	 C ÞA k �á I 	 C A C ÞA k �á

> Þ� @ já C ÞA k �á
I Þ� C ÞA k �á @ Þj C ÞA k �áá
I j C ÞA k �á
> j�

uv



Þk� ÞÓváá 2b^ 	 > ÞA k �á @ j| Û]bf
	 > ÞA k �á @ j I ÞA C ÞA k �áá @ j > A @ j

pY Þuàá kf�
	 C � > ÞÞA k �á @ já C � I ÞÞA k �á C �á @ Þ� C já I � C j > j

pY Þßá|
2b^ 	 > A @ j kf� 	 C � > j| Û]bf pY Þsá

	 I 	 C ÞA @ já
> 	 C Þ� @ A @ já
I 	 C Þ� @ ÞA k �á @ já
I Þ	 C �á @ Þ	 C ÞÞA k �á @ jáÔ
I 	 C ÞÞA k �á @ já
I ÞA k �á @ j�

Þk� ÞÓúáá 2b^ j I à [f ÞÓvá| C@
Û]b g^kf�kZ� g]df^[f\ Zd�bg hWZ _WjX�bjbf^g kZb Zb_WnbZb� pY gb^^[f\ A I u kf�dg[f\ sl I uks [f ÞÓÓá kf� ÞÓvá|Û]b �k{g ÞÓuá kf� ÞÓvá kZb Wh XkZ^[_d�kZ [f^bZbg^| ÞÓuá [g k ak�W[g _Wffb_^[Wf{[^] �W{bZ k�çW[f^ �� k � kf� dXXbZ k�çW[f^ ��� @ | cbb ÒsÔ hWZ kf [f^ZW�d_}^[Wf ^W ak�W[g _Wffb_^[Wfg| Û]b _WjXd^k^[Wfk� [f^bZbg^ Wh ak�W[g _Wffb_^[Wfg [g^]k^ ^]bY _kf pb dgb� kg ^]bWZbj \bfbZk^WZg| ef XkZ^[_d�kZx �W{bZ k�çW[f^g Whak�W[g _Wffb_^[Wfg _Wjjd^b {[^] k�� bÙ[g^[f\ gdXZbjkx {]bZbkg dXXbZ k�çW[f^g_Wjjd^b {[^] k�� bÙ[g^[f\ [fÚjk| éWZbWnbZx pW^] k�çW[f^g kZb jWfW^Wf[_| Û][g[jjb�[k^b�Y [jX�[bg ^]k^ ^]b �[gçdf_^[n[^Y kf� jWfW^Wf[_[^Y �k{g Þusá kf� Þußá]W��| éWZbWnbZx ^]b �W{bZ kf� dXXbZ k�çW[f^g Wh k ak�W[g _Wffb_^[Wf gk^[ghY ^]b_kf_b��k^[Wf �k{g

	 > � @ Þ	 k �á� ÞÓwá
Þ� @ Aá k� > A� ÞÓtá

ÞÓwá kf� ÞÓtá kZb {bkl hWZjg Wh Þsá kf� Þusáx ZbgXb_^[nb�Y| PW^b ]W{bnbZx ^]k^ÞÓuá k�Wfb �Wbg fW^ _WjX�b^b�Y _]kZk_^bZ[Üb gb_^[Wfk� _WjX�bjbf^k^[Wf|ÞÓvá [g nbZY g[j[�kZ ^W Þùá| e^ g^k^bg ^]k^ A k � [g ^]b \Zbk^bg^ gW�d^[Wf [f Wh ^]b b×dk^[Wf  C � > à {[^] �pWdf�kZY _Wf�[^[Wf�  > A| ef kpgbf_b Wh ^]bpWdf�kZY _Wf�[^[Wf ^][g Zb�d_bg ^W ^]b �bÚf[^[Wf Wh k Xgbd�W}_WjX�bjbf^ kgdgb�x hWZ [fg^kf_bx [f âbY^[f\ k�\bpZk ÒÓÔ| o\k[fx ÞÓvá k�Wfb �Wbg fW^ _WjX�b^b�Y_]kZk_^bZ[Üb gb_^[Wfk� _WjX�bjbf^k^[Wf|Û]b Úfk� �bjjk Wh ^][g gb_^[Wf \bfbZk�[Übg ^]b hW��W{[f\ {b��}lfW{f hk_^ hZWjpWW�bkf �k^^[_bg| 	 I � B Þ	 C �lá @ Þ� C 	lá I à�

uú



Q&RR% '/S }íñ D � gÕåF . Vêî ðôô 	� � � D1
	 I � B Þ	 C Þ	 k �áá @ Þ� C Þ� k	áá I à� ÞÓùá

iîêê9 . 2b^ 	 I �| Û]bfx pY ÞuÓáx
Þ	 C Þ	 k �áá @ Þ� C Þ� k	áá I 	 C Þ	 k	á I 	 C à I à�

2b^ Þ	 C Þ	 k �áá @ Þ� C Þ� k	áá I à| Û]bf
	 I 	 C Þ	 @ �á C Þ	 @ �á
I 	 C Þ	 @ Þ� k	áá C Þ� @ Þ	 k �áá
I 	 C ÞÞ	 C �á @ Þ	 C Þ	 k �áá @ Þ� C Þ� k	áá @ ÞÞ	 k �á C Þ� k �ááá
I 	 C ÞÞ	 C �á @ à @ ÞÞ	 k �á C Þ� k �ááá
I Þ	 C �á @ Þ	 C Þ	 k �á C Þ� k	áá
I 	 C ��

pY Þsá kf� Þßá| âbf_b 	 > �| Û]b XZWWh Wh � > 	 [g g[j[�kZ| C@
og k Zbgd�^ Wh ^][g gb_^[Wfx {b ]knb fW{ hd�Ú��b� ^Wg^d�k^b u kf� ^Wg^d�k^b Ó Whcb_^[Wf v {[^] _WjXd^k^[Wfk� �k{g hWZ gb_^[Wfk� _WjX�bjbf^g WZ gb^ �[èbZbf_b^]k^ \bfbZk�[Üb ^]Wgb Wh ^]b pWW�bkf _WjX�bjbf^g|
� �ÉË`�

Ýb fW{ ^dZf ^W ^Wg^d�k^b v Wh cb_^[Wf vx ^]b [f^b\Zk^[Wf Wh b�bjbf^}{[gb ÞWZXW[f^}{[gbá ZbkgWf[f\ [f^W WdZ _WZb _k�_d�dg hWZ [f^d[^[nb gb^ ^]bWZY| Û][g \WbgpbYWf� pWW�bkf ZbkgWf[f\x {][_] Wf�Y k��W{g ZbkgWf[f\ kpWd^ gb^}[f_�dg[Wf| 2k^}^[_b ^]bWZYx ]W{bnbZx WèbZg kf bf^[^Y _WZZbgXWf�[f\ ^W ^]k^ Wh kf b�bjbf^ Wh k gb^|Û][g [g ^]b _Wf_bX^ Wh kf ðñê+| ef ^][g kf� ^]b hW��W{[f\ gb_^[Wfx {b �W fW^ Wf�YZb_k�� ^]b {b��}lfW{f hk_^g kpWd^ k^Wjg [f �k^^[_bg| Ýb �bnb�WX gXb_[Ú_ �k{g hWZ_k�_d�k^[f\ [f ^]b ZbgXb_^[nb g^Zd_^dZbg| Û]bgb �k{g kZb [f XkZ^[_d�kZ kXXZWXZ[k^bhWZ ^]b XZWWh}gbkZ_] XZW_b�dZbg [f ÒÓÓÔ|
2b^ ÞJ�>á pb k XWgb^ {[^] à kf� �b^ 	� � � J | � ÷êïíîì 	x [è 	 � � kf�	 > A > � [jX�[bg A I 	 WZ A I � hWZ k�� A � J | of ðñê+ [g k _WnbZ Wh à| Ýb�bfW^b ^]b gb^ Wh k^Wjg Wh J pY =ÞJ á|

Q&RR% '3S }íñ J ëí ð ,êìíñ 5òñ) à. � � =ÞJ á1 òU � y> à )êô*ì ðó* � > �ò+, ôòíì � > � êî � > à 9êî ðôô � � J .

Q&RR% '6S }íñ � åF . Tó íôí+íóñ 	 � D òì ðó ðñê+1 òU 	 y> à ðó*1 9êî ðôô� � D1
	 > � x 	 C � > à� ÞÓsá

uw



iîêê9 . Ýb ÚZg^ g]W{ ^]k^ ^]b _Wf�[^[Wfg Wh 2bjjk uv [jX�Y ÞÓsá|
2b^ 	 pb kf k^Wj kf� 	 > � y> à| Û]bf 	 y> à kf� pY 2bjjk uvx 	 C � > 	

[jX�[bg 	 > 	 C � kf� ^]bZbhWZb 	 > �|
2b^ 	 pb kf k^Wj kf� 	 y> �| Û]bf 	 y> 	C� kf� 	C� > 	 ]W��x ^]dg 	C� > àpY 2bjjk uv|Ýb fW{ g]W{ ^]k^ ÞÓsá kf� 	 y> à [jX�Y ^]b _Wf�[^[Wfg Wh 2bjjk uv|
2b^ 	 y> àx � > 	 kf� 	 y> �| Û]bf 	 C � > à pY ÞÓsá kf� ^]bZbhWZb � I � C � >	 C � > à|
2b^ 	 y> àx � > 	 kf� � y> à| Û]bf � C 	 y> à kf� 	 > � pY ÞÓsá C@

2b^ D � åF | of b�bjbf^ A � Dx A yI àx [g ?êòó4òîîí*ö÷òëôíx [h hWZ k�� 	� � � Dx
A I 	 @ � � A I 	 x A I �� ÞÓßá

Ýb �bfW^b ^]b gb^ Wh k�� çW[f}[ZZb�d_[p�b b�bjbf^g Wh D pY � ÞDá|
Q&RR% ':S }íñ D � äåF . ()íó A � � ÞDá1 òU A yI à ðó* 9êî ðôô 	� � � D.

A > 	 @ � � A > 	 x A > �� Þvàá
iîêê9 . 2b^ A � � ÞDá kf� �b^ A > 	 @ �| Û]dg A I A C Þ	 @ �á I ÞA C 	á @ ÞA C �á
kf� ^]bZbhWZb A I A C 	 WZ A I A C � pY çW[f}[ZZb�d_[p[�[^Y| VWfgb×dbf^�Yx A > 	 WZ
A > �|

2b^ A I 	 @ �| Û]bf 	 @ � > A kf� A > 	 @ �| Û]b ÚZg^ [fb×dk�[^Y [jX�[bg ^]k^	 > A kf� � > A| Û]b gb_Wf� [fb×dk�[^Y kf� ^]b kggdjX^[Wf [jX�Y ^]k^ A > 	 WZ
A > �| Û]dg pW^] ^W\b^]bZ [jX�Y ^]k^ A I 	 WZ A I �| C@
Q&RR% '|S }íñ D � åF .
NòO =ÞDá 
 � ÞDá.
NòòO � ÞDá 
=ÞDá1 ò9 D � gÕåF .
NòòòO }íñ D � gÕåF . ()íó � � =ÞDá òU1 9êî ðôô 	� � � D1

� y> à� Þvuá
� > 	 @ � B � > 	 x � > �� ÞvÓá

iîêê9 . Þk� [á ÖY Zb�d_^[W k� kpgdZ�djx �b^ � pb kf k^Wjx �b^ � y> 	 kf� � y> �
kf� �b^ � I 	 @ �| Û]bf � C 	 � 	 kf� � C � � �x {][_] _kf Wf�Y pb ^]b _kgbx [h	 I � I à| Û]bf � I à @ à I àx k _Wf^Zk�[_^[Wf ^W k^Wj[_[^Y|Þk� [[á 2b^ 	 � � ÞDá kf� � > 	| Ýb g]W{ ^]k^ � I 	 WZ � I à pY 2bjjk uv|ÖY 2bjjk ú Þ[[[áx {b _Wfg[�bZ gb_^[Wfk� _WjX�bjbf^g| mg[f\ Þsáx {b Wp^k[f

	 I Þ	 @ �á C 	 I Þ� @ Þ	 k �áá C 	 I � @ Þ	 C Þ	 k �áá�
^]dg � I 	 WZ 	 I 	 C Þ	 k �á I Þ	 k �á pY çW[f}[ZZb�d_[p[�[^Y kf� Þuàá| Û]bf� I 	 C � > Þ	 k �á C � I à pY ^]b kggdjX^[Wf � > 	 kf� Þßá|Þk� [[[á Û][g [g [jjb�[k^b hZWj 2bjjk uvx 2bjjk uwx Þ[á kf� Þ[[á| C@
Û]b hW��W{[f\ XZWXbZ^[bg kZb ]b�Xhd� kg Zb{Z[^b Zd�bg hWZ b�[j[fk^[f\ _bZ^k[f fb\}k^[nb [fb×dk�[^[bg|

ut



Q&RR% '~S }íñ D � åF . Vêî ðôô ��� � =ÞDá ðó* 	� � � D1
� y> � B � C � > à� Þvvá

� C � y> àB � I �� Þvúá
� C 	 > � B � C 	 > à x � > �� Þvwá
� C 	 y> � B � C � > à� Þvtá

iîêê9 . Þk� Þvváá 2b^ � y> �| Û]bf � C � yI � pY �bÚf[^[Wf Wh >| Û]dg � C � I àxg[f_b � C � jdg^ pb gjk��bZ ^]kf � kf� � _WnbZg à|
2b^ � C � yI à| Û]bf � C � > � pY �bÚf[^[Wfx ]bf_b � C � I �x g[f_b � _WnbZgà| Û]dg � > �|Þk� Þvúáá øpn[Wdg|Þk� Þvwáá 2b^ � C 	 > à WZ � > �| ef pW^] _kgbgx Wpn[Wdg�Yx � C 	 > � ]W��g|
2b^ � C 	 > � kf� �b^ � C 	 y> à| Û]bf � > 	 pY Þvvá kf� _Wfgb×dbf^�Y

� I � C� > � C 	 > ��

2b^ � C s > � kf� �b^ � y> �| Û]bf � C � > à pY Þvvá kf�
� C s I � C� C s > � C � > à�

Þk� Þvtáá ejjb�[k^b hZWj Þvwá| C@

Û]b hW��W{[f\ �bjjk Y[b��g k ]b�Xhd� n[gdk�[Ük^[Wf Wh çW[f}[ZZb�d_[p�b b�bjbf^g[f âkggb �[k\Zkjg Wh Úf[^b �k^^[_bg|
Q&RR% '�S Tó íôí+íóñ ê9 ð hóòñí ôðññò÷í òì ?êòó4òîîí*ö÷òëôí1 òU òñ )ðì ,îí÷òìíô-êóí ôê5íî ÷êïíî.
X8ð+, ôí �.
Þ[á ef k Úb�� Wh gb^gx ^]b k^Wjg kZb XZb_[gb�Y ^]b g[f\�b^Wf gb^g|Þ[[á ef ^]b _]k[f Wh fk^dZk� fdjpbZgx k�� b�bjbf^g kZb çW[f}[ZZb�d_[p�b| à [g ^]bWf�Y k^Wj|Þ[[[á VWfg[�bZ ^]b pWW�bkf �k^^[_b D� \bfbZk^b� pY 	G� � � � �	� | D� [g Úf[^b| ~nbZYb�bjbf^ AG C � � �CA� x {]bZb A� [g Wfb Wh 	� kf� 	l� x [g kf k^Wj Wh D� | mg[f\ ^]b�[g^Z[pd^[n[^Y �k{gx bnbZY b�bjbf^ s � D� [g b×d[nk�bf^ ^W k ^bZj � {][_] [gk çW[f Wh jbb^g Wh 	� kf� 	l� | eh ^]b çW[f _Wf^k[fg k^ �bkg^ ^{W b�bjbf^gx ^]bf

� ]kg k^ �bkg^ ^{W �W{bZ _WnbZgx ]bf_b � [g fW^ çW[f}[ZZb�d_[p�b| eh ^]b çW[f_Wf^k[fg Wf�Y Wfb b�bjbf^x ^]bf � I AG C � � �CA� x {]bZb A� [g Wfb Wh 	� kf� 	l�kf� � > �| eh � I �x ^]bf � [g kf k^Wjx ]bf_b çW[f}[ZZb�d_[p�b| eh � � �x ^]bf
� C 	��G kf� � C 	l��G kZb �W{bZ _WnbZg Wh �| Û]dg � [g fW^ çW[f}[ZZb�d_[p�b|Û]dg ^]b çW[f}[ZZb�d_[p�b b�bjbf^g Wh D� kZb XZb_[gb�Y ^]b k^Wjg|

uù



� �ÉË`ÏÎÏÉ�
ef ^]b XZbn[Wdg gb_^[Wf {b ]knb gbbf ^]k^ k^Wjg kZb kXXZWXZ[k^b hWZ g[jd�k^[f\b�bjbf^}{[gb ZbkgWf[f\ [f �k^^[_bg| ef ^][g gb_^[Wfx {b �WWl hWZ _Wf�[^[Wfg ^]k^\dkZkf^bb ^]k^ k �k^^[_b ]kg bfWd\] k^Wjg hWZ ^][g l[f� Wh ZbkgWf[f\|Ýb fW{ \[nb ^{W �bÚf[^[Wfg Wh k^Wj[_[^Y hWZ k �k^^[_b| Û]bgb kZb ^]b ^{Wg^kf�kZ� fW^[Wfg kg dgb� [f ^bÙ^pWWlg| o �k^^[_b D � åF [g ,îíðñê+ò÷x [h hWZ bk_]fWf}ÜbZW 	 � D ^]bZb bÙ[g^g kf � � =ÞDá gd_] ^]k^ � > 	| D [g ðñê+ò÷x [h hWZ bk_]fWf}ÜbZW 	 � D ^]bZb [g k fWfbjX^Y gdpgb^ � Wh =ÞDá gd_] ^]k^ 	 I �� | �WZ k_�kgg E Wh �k^^[_bgx ^]b gdp_�kgg Wh XZbk^Wj[_ �k^^[_bg [g �bfW^b� pY �ãE kf� ^]b_�kgg Wh k^Wj[_ �k^^[_bg pY ãE|Ýb k�gW �bÚfb k jkXX[f\ � y D M Ó���� ^]k^ kggW_[k^bg {[^] bk_] b�bjbf^	 � D ^]b gb^ Wh k^Wjg pb�W{ [^|

�Þ	á I �� � =ÞDá y � > 	�� Þvùá
D [g �}ìñðëôíx [è 	 I ��Þ	á ]W��g hWZ k�� 	 � D| ef XkZ^[_d�kZx � XZbgbZnbg k^Wjgx^]k^ [g �Þ�á I � hWZ k�� � � =ÞDá|
Q&RR% '�S }íñ D � åF .
NòO � òì +êóêñêóí.
NòòO � òì ð +ííñ4)ê+ê+êî,)òì+.
NòòòO � òì ð ?êòó4)ê+ê+êî,)òì+ Nñ)öì ð )ê+ê+êî,)òì+O1 ò9 D � äå.
NòïO ()íîí òì ð óêó4*òìñîòëöñòïí ôðññò÷íG1 5)íîí � òì óêñ ð ?êòó4)ê+ê+êî,)òì+.
iîêê9 . Þk� [á 2b^ 	 > �| Û]bf � > 	 [jX�[bg � > � hWZ k�� � � =ÞDáx ]bf_b
�Þ	á 
 �Þ�á|Þk� [[á

� � �Þ	 C �áB � > 	 C �
B � > 	 � � > �
B � � �Þ	á � � � �Þ�á
B � � �Þ	á v �Þ�á�

éWZbWnbZx �Þàá I �� � =ÞDá y � > à� I w|Þk� [[[á ÖY 2bjjk ut Þ[[[áx � > 	 @ � B � > 	�� > � ]W��g [f äåF hWZ bnbZYk^Wj �| Û]bf ^]b XZWWh \Wbg ^]ZWd\] �[lb ^]k^ [f Þ[[á|Þk� [ná VWfg[�bZ k\k[f ^]b �[kjWf� �x {][_] [g fWf}�[g^Z[pd^[nb|

à

	 � A

u

� ���� ���¢�� �� ·��¶¢������
us



øpn[Wdg�Yx =Þ�á I �	� �� A�| éWZbWnbZx
�Þ	 @ �á I �Þuá I �	� �� A� yI �	� �� I �	� u ��� I �Þ	á u �Þ�á�

C@
Q&RR% /�S T ôðññò÷í N5òñ) ðñ ôíðìñ ñ5ê íôí+íóñìO òì ,îíðñê+ò÷1 ò9 � òì òó? í÷ñòïí.
iîêê9 . 2b^ D pb k �k^^[_b {[^] k^ �bkg^ ^{W b�bjbf^g| Û]bf =ÞDá yI wx g[f_b ^]bgbb�bjbf^g ]knb �[èbZbf^ [jk\bg df�bZ � pY [fçb_^[n[^Y| éWZbWnbZx à � Dx g[f_b ^]b�bÚf[^[Wf Wh k^Wjg XZbgdXXWgbg k ÜbZW| c[f_b �Þàá I wx �Þ	á jdg^x hWZ k�� 	 yI àx_Wf^k[f k^ �bkg^ Wfb k^Wj| Û]dg D [g XZbk^Wj[_| C@
Ýb fW{ \[nb kf k�^bZfk^[nb _]kZk_^bZ[Ük^[Wf Wh k^Wj[_[^Y| D � åF [g í8ñíóìòêóðôx[h hWZ k�� 	� � � Dx

�� � =ÞDá�Þ� > 	 � � > �á� 	 > �� Þvsá
Û]b jbkf[f\ Wh bÙ^bfg[Wfk�[^Y [g hdZ^]bZ �[g_dggb� [f cb_^[Wf ß|
Q&RR% /'S D � åF òì í8ñíóìòêóðô òU 9êî ðôô 	� � � D1

	 y> � � ��� � =ÞDá�Þ� > 	 � � C � > àá� Þk^Wj[_á
iîêê9 .

	 y> � � �� � =ÞDáÞ� > 	 � � y> �ááB �� � =ÞDáÞ� > 	 � � C � > àá�
Û]b �kg^ g^bX dgbg �bjjk uù| C@
PW^b ^]k^ ^]b _WfnbZgb [jX�[_k^[Wfg ^W Þvsá kf� Þk^Wj[_á ]W�� k hWZ^bZ[WZ[ [fk^Wj[_ �k^^[_bg|Ýb ^]bZbhWZb Wh^bf dgb ^]b _WZZbgXWf�[f\ p[}[jX�[_k^[Wfg {[^]Wd^hdZ^]bZ jbf^[Wf[f\|
�] � !["[ � 'S }íñ D � åF 5òñ) ðñ ôíðìñ ñ5ê íôí+íóñì. ()í 9êôôê5òó0 ìñðñí+íóñìðîí íõöòïðôíóñ.
NòO D � ãå.
NòòO D òì �4ìñðëôí.
NòòòO �Þ	á > �Þ�á� 	 > � 9êî ðôô 	� � � D.
NòïO � òì òó? í÷ñòïí.
NïO D òì í8ñíóìòêóðô.
iîêê9 . Þ[á [jX�[bg Þ[[á| 2b^ D � ãå kf� �b^ 	 � D| Û]bf 	 I �� hWZ gWjbfWf}bjX^Y � 
 =ÞDá| VWfgb×dbf^�Yx � > 	 hWZ k�� � � � x ]bf_b � 
 �Þ	á kf��� > ��Þ	á| Û][g Y[b��g 	 > ��Þ	á| c[f_b ��Þ	á > 	 pY �bÚf[^[Wfx {b ]knb	 I ��Þ	á kf� ^]bZbhWZb �}g^kp[�[^Y|Þ[[á [jX�[bg Þ[á| 2b^ � I �Þ	á|Þ[[á [jX�[bg Þ[[[á| �Þ	á 
 �Þ�á [jX�[bg ��Þ	á > ��Þ�á kf� ^]bZbhWZb 	 > �|PW^b ^]k^ ^]b [fÚf[^b çW[fg bÙ[g^ pY �bÚf[^[Wf Wh �}g^kp[�[^Y|

uß



Þ[[[á [jX�[bg Þ[[á éWfW^Wf[_[^Y Wh � kf� Þ[[[á Y[b��
	 > � B �Þ	á 
 �Þ�á Þvßá

hWZ k�� 	� � � D kf� _Wfgb×dbf^�Y
	 I � B �Þ	á I �Þ�á� Þúàá

éWZbWnbZx �Þ	á kf� �Þ�á kZb fWf}bjX^Yx g[f_b pY �bjjk Óàx D [g XZbk^Wj[_|Ýb fW{ g]W{ ^]k^ 	 [g k �bkg^ dXXbZ pWdf� Wh �Þ	á| c[f_b � [g kf bjpb��[f\Wh D [f^W gWjb gdpgbj[�k^^[_b Wh Ó�� � Þ� [g k jbb^}]WjWjWZX][gjáx {b _kf _kZZYWd^ ^]b XZWWh bf^[Zb�Y Wf ^]b gb^}g[�b| øpn[Wdg�Yx 	 [g kf dXXbZ pWdf� Wh �Þ	á| ÛWg]W{ ^]k^ [^ [g k �bkg^ dXXbZ pWdf�x kggdjbx pY Zb�d_^[W k� kpgdZ�djx kfW^]bZdXXbZ pWdf� � Wh �Þ	á gd_] ^]k^ 	 y> �| Û]dg �Þ	á y
 �Þ�á pY Þvßá kf� pY pWW�bkfZbkgWf[f\ �Þ	ávÞ=ÞDák�Þ�áá yI w| cW ^]bZb [g gWjb k^Wj � � �Þ	ávÞ=ÞDák�Þ�áá|VWfgb×dbf^�Yx � � �Þ	á kf� � � =ÞDá k�Þ�áx ]bf_b Wf ^]b Wfb ]kf� � y� �Þ�á|øf ^]b W^]bZ ]kf�x � � �Þ	á [jX�[bg � � �Þ�áx k _Wf^Zk�[_^[Wf|Þ[[[á [jX�[bg Þ[ná| øpn[Wdg|Þ[ná [jX�[bg Þ[[[á| 2b^ � pb [fçb_^[nbx ^]k^ [g �Þ	á I �Þ�á � 	 I �| Û]dg
�Þ	á > �Þ�áB �Þ	á I �Þ	á v �Þ�á

B �Þ	á I �Þ	 C �á
� 	 I 	 C �
B 	 > ��

Û][g dgbg ^]b hk_^ ^]k^ � [g k jbb^}]WjWjWZX][gj|Þ[[[á b×d[nk�bf^ ^W Þná| mg[f\ Þvßáx {b _k�_d�k^b
	 > � B �Þ	á 
 �Þ�áB �� � =ÞDá�Þ� > 	 � � > �á Þúuá

C@
PW^b ^]k^ ^]b _]k[f Wh ZbkgWf[f\ hZWj k^Wj[_[^Y ^W bÙ^bfg[Wfk�[^Y [g Zk^]bZ g[j}X�b| ef^d[^[nb�Yx [h k �k^^[_b [g k^Wj[_x ^]bf ^]bZb kZb bfWd\] XW[f^g hWZ pW[�[f\�W{f bnbZY �k^^[_b b�bjbf^ kg k çW[f Wh k^Wjg| Û]dg ^][g b�bjbf^ [g _WjX�b^b�Y�b^bZj[fb� pY ^]bgb k^Wjg kf� ^]bZbhWZb bÙ^bfg[Wfk�| Û]b _WfnbZgb �[Zb_^[WfZb×d[Zbg k �bbXbZ kZ\djbf^|Þvsá kf� Þk^Wj[_á kZb [jXWZ^kf^ hWZ fWZjk� hWZj _WjXd^k^[Wfg [f ^]b _Wf^bÙ^Wh ^]b XZWWh}gbkZ_] XZW_b�dZbg [f ÒÓÓÔ| ef XkZ^[_d�kZx Þk^Wj[_á [g _Zd_[k� ]bZb|e^g WXbZk^[Wfk� [jXk_^ [g ^]b ZbX�k_bjbf^ Wh fb\k^[nb [fb×dk�[^[bg pY XWg[^[nbWfbg| Û]b bÙ[g^bf^[k� ×dkf^[ÚbZ _kf pb ]kf��b� pY glW�bj[Ük^[Wf| Ýb _kf ^]dg_[Z_djnbf^ dg[f\ ^]b gb_Wf�}WZ�bZ �bÚf[^[Wf Wh k^Wj[_[^Y|
Q&RR% //S
NòO ãå 
 �ãå.
NòòO ()íîí òì ð NhóòñíO *òìñîòëöñòïí ,îíðñê+ò÷1 ëöñ óêñ ðñê+ò÷ ôðññò÷í.
NòòòO D � �ãåqo ò+, ôòíì D òì �4ìñðëôí1 )íó÷í �ãåqo 
 ãå.

Óà



NòïO D � �ãÕå ò+, ôòíì D òì �4ìñðëôí1 )íó÷í �ãÕå 
 ãÕå.
iîêê9 . Þk� [á ÖY ^ZWXWg[^[Wf ux k^Wj[_[^Y [jX�[bg ^]k^ ^]b �k^^[_b [g �}g^kp�b| ÖY
2bjjk Óàx �}g^kp[�[^Y [jX�[bg XZbk^Wj[_[^Y|Þk� [[á VWfg[�bZ ^]b �[g^Z[pd^[nb XZbk^Wj[_ �k^^[_b à > 	 > u|

à

	

u

w

�	�
>

>

�

�
�




Û]b jkXX[f\ � I �à ¡M w�	 ¡M �	�� u ¡M �	�� [g _�bkZ�Y fW^ [fçb_^[nb kf�u yI ��	� I 	|
Þk� [[[á 2[lb [f ^]b XZWWh Wh ^ZWXWg[^[Wf ux {b g]W{ ^]k^ 	 [g k �bkg^ dXXbZpWdf� Wh �Þ	á| e^ [g kf dXXbZ pWdf� pY �bÚf[^[Wf| Ýb XZW_bb� pY Zb�d_^[W k�kpgdZ�dj| 2b^ � pb kfW^]bZ dXXbZ pWdf� Wh �Þ	á [f D gd_] ^]k^ 	 y> �| Û]bf	 C � � 	x pd^ g^[�� ��Þ	á > 	 C �| 2b^ A pb k gb_^[Wfk� _WjX�bjbf^ Wh 	 C � [fÒà�	Ô| A yI àx g[f_b 	 C � � 	| ÖY {bkl k^Wj[_[^Y ^]bZb [g gWjb � � =ÞDá {[^]

� > A| c[f_b A � Òà�	Ôx {b ]knb ^]k^ � > 	 kf� � � �Þ	á| Û]bZbhWZb � > 	C� kf�[f XkZ^[_d�kZ � > �| Û][g Y[b��g � > � C A I àx k _Wf^Zk�[_^[Wf ^W ^]b �bÚf[^[WfWh k^Wjg| �}g^kp[�[^Y [g b×d[nk�bf^ ^W k^Wj[_[^Y pY ^ZWXWg[^[Wf u|Þk� [ná ÖY 2bjjk úx bnbZY pWW�bkf �k^^[_b [g gb_^[Wfk��Y _WjX�bjbf^b�| Û]bf^]b Zbgd�^ hW��W{g hZWj Þ[[[á| C@

Û]b hW��W{[f\ �bjjk g]W{g kf [f^bZbg^[f\ _Wffb_^[Wf pb^{bbf k^Wj[_[^Y kf�_WjX�bjbf^k^[Wf| ef k gbfgbx k^Wjg [f�d_b gb_^[Wfk� _WjX�bjbf^g| Û][g [g Wf�Yfk^dZk�x g[f_b [f kf k^Wj[_ �k^^[_bx k�� l[f�g Wh _WjX�bjbf^g _kf pb _Wfg^Zd_^b�hZWj k^Wjg| o^Wj[_[^Y \dkZkf^bbg ^]k^ ^]bZb kZb bfWd\] XW[f^g hWZ ^]bgb _Wf}g^Zd_^[Wfg|
Q&RR% /3S ãäå 
 gÕåF . Vêî D � ãäå ðó* 	� � � D1 � k	 I �Þ�Þ�á k�Þ	áá.

iîêê9 . �[Zg^x {b g]W{ ^]k^ 	C Þ�k	á I à| c[f_b �Þ	á kf� �Þ�ák�Þ	á kZb �[gçW[f^x^]b gdXZbjk Wh ^]bgb gb^g kZb k�gW �[gçW[f^| Û][g ]W��gx g[f_b [f kf k^Wj[_ �k^^[_bx	 C � yI à [è � > 	 kf� � > � hWZ gWjb k^Wj �x {]bf_b ^]b gb^ Wh k^Wjg _kffW^pb �[gçW[f^| Û]bZbhWZb 	 C Þ� k	á > à|
Óu



PW{ {b g]W{ ^]k^ � @ Þ	 k �á I 	 @ �| Ýb _k�_d�k^b
� @ Þ	 k �á I Þ¢�Þ�áá @ Þ¢Þ�Þ	á k�Þ�ááá

I¢Þ�Þ�á u Þ�Þ	á k�Þ�ááá
I¢Þ�Þ	á u �Þ�áá
I¢�Þ	á @¢�Þ�á
I 	 @ �

Û]dg � k	 [g k gb_^[Wfk� _WjX�bjbf^ Wh � {[^] ZbgXb_^ ^W 	| ÖY �[g^Z[pd^[n[^Y Wh^]b �k^^[_bx ^]b _WjX�bjbf^ [g df[×db Þ2bjjk Ó Þ[[áá| C@
VWfgb×dbf^�Yx {b _kf dgb ÞvÓá [fg^bk� Wh ÞÓsá kg k �bÚf[f\ XZWXbZ^Y [f ãäå|Öd^ ÞvÓá [g _WjXd^k^[Wfk��Y jWZb X�bkgkf^ ^]kf ÞÓsáx [f XkZ^[_d�kZx hWZ WdZ XZWWh}gbkZ_] XZW_b�dZbg [f ÒÓÓÔ|Ýb fW{ \[nb Yb^ kf k�^bZfk^[nb _]kZk_^bZ[Ük^[Wf Wh k^Wj[_[^Y|

Q&RR% /6S D � Õå òì ðñê+ò÷ òU =ÞDá òì ð ,ðîñòñòêó ê9 u1 ñ)ðñ òì u I �=ÞDá.
iîêê9 . 2b^ D � ãÕå| Û]bf u I ��Þuá I �=ÞDá|

2b^ u I �=ÞDá| Û]bf
	 I 	 C u
I 	 C¢=ÞDá
I¢�� � D y � I 	 C � hWZ gWjb � � =ÞDá�
I ¢�� � =ÞDá y � > 	�
I ¢�Þ	á�

âbf_b D � ãÕå| C@
X8ð+, ôí £.
Þ[á Û]b gb^ Wh k�� gdpgb^g Wh gWjb gb^ [g kf k^Wj[_ pWW�bkf �k^^[_b|Þ[[á 2b^ = pb kf [fÚf[^b gb^| qbÚfb ^]b _Wf\Zdbf_b ¤ Wf Ó� pY 	 ¤ � [è 	 kf� �[�bf^[_k� dX ^W Úf[^b�Y jkfY b�bjbf^g| Û]bf D I Ó�¥ ¤ [g k pWW�bkf �k^^[_b|e^g à [g ^]b gb^ Wh Úf[^b gdpgb^g Wh Ó� | D [g k^Wj�bgg| ÛW gbb ^][gx fW^b ^]k^bnbZY fWf^Z[n[k� b�bjbf^ Wh D _Wf^k[fg kf [fÚf[^b gdpgb^ Wh 	 Wh =| 2[lb bnbZY[fÚf[^b gb^x 	 _kf pb XkZ^[^[Wfb� [f ^{W [fÚf[^b gdpgb^g 	l kf� 	ll | øpn[Wdg�Yx	l y¤ àx g[f_b 	l [g [fÚf[^b kf� 	l y¤ 	x g[f_b 	ll x ^]b �[èbZbf_b Wh 	l kf� 	 [g[fÚf[^b| éWZbWnbZx 	l 
 	x gd_] ^]k^ 	 [g fW^ kf k^Wj|Þ[[[á ef ~ÙkjX�b Ó Þ[á {b ]knb g]W{fx ^]k^ [f k Úb�� Wh gb^gx sG k sK �bfW^bg ^]bgb^ Wh k�� b�bjbf^g Wh sG ^]k^ kZb fW^ [f sK | Û]b XZWWh {kg pkgb� Wf gb^ ^]bWZYkf� dgb� ^]b bXg[�Wf Zb�k^[Wf| Ýb fW{ \[nb kf k�\bpZk[_ Zb_Wfg^Zd_^[Wf [fãäå| �[Zg^x {b ZbX�k_b bnbZY g^k^bjbf^ Wh ^]b hWZj 	 � s pY �¦ > s| Û]bfx [^Zbjk[fg ^W g]W{ ^]k^ � > sGksK [è � > sG�� y> sK | Û][g hW��W{g [jjb�[k^b�YhZWj ÞÓúá kf� Þvvá|

ÓÓ



Ýb ]knb fW{ gbbf ^]k^ k^Wj[_ �[g^Z[pd^[nb �k^^[_bg kZb g^Zd_^dZbg ^]k^ gk^[ghYWdZ ^Wg^d�k^bg ux Ó kf� v hWZ k _WZb _k�_d�dg hWZ [f^d[^[nb gb^ ^]bWZY| Û]b Zb×d[Zb}jbf^ Wh k^Wj[_[^Y jkY [jXWgb ^]b bÙ[g^bf_b Wh gWjb [fÚf[^b çW[fgx fkjb�Y ^]Wgb^]k^ �b^bZj[fb gWjb b�bjbf^g ][\] dX [f k �k^^[_b| Û][g ]W{bnbZ �Wbg fW^ [jX�Y^]b bÙ[g^bf_b Wh kZp[^ZkZY çW[fgx g[f_b fW^ bnbf ^]b bÙ[g^bf_b Wh kZp[^ZkZY çW[fg Whk^Wjg [g Zb×d[Zb�|
§ ¨©ÉþÈ�ÏËÈ��ÏÉ�
ef ^][g gb_^[Wf {b _Wfg[�bZ ^Wg^d�k^b úx ^]b jW�b�[f\ Wh bÙ^bfg[Wfk�[^Y [f �k^^[_b^]bWZY| �WZ D � gÕåF x _Wfg[�bZ k\k[f ^]b bÙ^bfg[Wfk�[^Y XZWXbZ^Y

	 > � B ���Þ� > 	 � � > �á� Þvsá
hWZ k�� 	� � � D| Û]b Z[\]^}]kf� g[�b [f�d_bg k Zb�k^[Wf ª �bÚfb� pY

	 ª � B �� � =ÞDá�Þ� > 	 � � > �á� ÞúÓá
hWZ k�� 	� � � D| Ýb k�gW �bÚfb ¤Iª v «x {]bf_b

	 ¤ � B �� � =ÞDá�Þ� > 	 B � > �á� Þúvá
hWZ k�� 	� � � D|
Q&RR% /:S }íñ D � gÕåF .
NòO ()í îíôðñòêó ¬ òì ð ,îí÷êó0îöíó÷í êó D.
NòòO ()í îíôðñòêó ¤ òì ð ÷êó0îöíó÷í êó D.
iîêê9 . Þk� [á 2b^ 	 ª �x ^]k^ [g � > 	 � � > �|Ýb g]W{ ^]k^ 	 @ A ª � @ A|

� > 	 @ A B � > 	 x � > A � � > � x � > A B � > � @ A�
Û]b ÚZg^ g^bX dgbg ÞvÓá| Ýb fW{ g]W{ ^]k^ 	 C A ª � C A|

� > 	 C A B � > 	 � � > A � � > � � � > A B � > � C A�
Ýb fW{ g]W{ ^]k^ A k � ª A k	|

� > A k	 B � > A � � C 	 > à� � > A � � C � > àB � > A k ��
Û]b ÚZg^ kf� ^][Z� g^bX dgbg ÞÓúáx ^]b gb_Wf� g^bX dgbg ^]b kggdjX^[Wf kf� ^]bhk_^ ^]k^ � > 	 � � > � [g b×d[nk�bf^ ^W � C� > à� �C	 > à pY Þvvá| Ýb fW{g]W{ ^]k^ 	 k A ¤ � k A|

� > 	 kA B � > 	 � � C A > à� � > � � � C A > àB � > 	 k ��
Þk� [[á ejjb�[k^b hZWj Þ[á| C@

Óv



ÖY ^]b kZ\djbf^g Wh ^]b XZbn[Wdg gb_^[Wfx {b _kf bÙXZbgg ^]b Zb�k^[Wfg ª kf� ¤[f ^bZjg Wh ^]b hdf_^[Wf � |
Q&RR% /|S }íñ D � åF . }íñ 	� � � D.

NòO 	 ª � B �Þ	á 
 �Þ�á.
NòòO 	 ¤ � B �Þ	á I �Þ�á.
iîêê9 . ejjb�[k^b hZWj ^]b �bÚf[^[Wf Wh � | C@
Q&RR% /~S }íñ D � åF . Vêî ðôô ��� � D1

� ¤ � � � I �� Þúúá
iîêê9 . ejjb�[k^b hZWj ^]b �bÚf[^[Wf Wh k^Wjg| C@
Û]dg 2bjjk Óù g^k^bg ^]k^ ^]b _Wf\Zdbf_b ¤ gbXkZk^bg k^Wjg|Û]b hW��W{[f\ �bjjk Zb�k^bg ^]b k�\bpZk[_ fW^[Wf Wh bÙ^bfg[Wfk�[^Y {[^] k^Wj}[_[^Y|
Q&RR% /�S

NòO }íñ D � åF . Vêî ðôô 	� � � D ðó* � � =ÞDá1 D òì ðñê+ò÷ òU
	 ¤ � � 	 I �� Þúwá

NòòO ()íîí òì ð ,îíðñê+ò÷ *òìñîòëöñòïí ôðññò÷í1 9êî 5)ò÷) N�O N5)íó÷í N£®OO *êíìóêñ )êô*.
iîêê9 . Þk� [á ejjb�[k^b hZWj ^ZWXWg[^[Wf u Þná kf� 2bjjk Ów|Þk� [[á VWfg[�bZ ^]b �[g^Z[pd^[nb �k^^[_b

à

	

� A

u

e^ [g XZbk^Wj[_ {[^] k^Wj 	x pd^ fW^ k^Wj[_| Þvsá kf� ^]bZbhWZb Þúwá �Wbg fW^]W�� hWZ � kf� A| C@

Óú



ÖY 2bjjk Ót Þ[áx Þúwá [g kf k�\bpZk[_ nkZ[kf^ Wh ^]b hk_^ ^]k^ � [g [fçb_^[nbx kg bÙ}XZbggb�x hWZ [fg^kf_bx [f ^ZWXWg[^[Wf u Þ[[[á|¯bjbjpbZ ^]k^ � [g k ]WjWjWZX][gjWf äåF |o Zd�b Wh ^]b hWZj Wh Þvsá [g Wh^bf _k��b� ,îòó÷ò, ôí ê9 òó*òîí÷ñ òóíõöðôòñ- [fWZ�bZ}^]bWZY| �WdZ WdZ XdZXWgbgx bÙ^bfg[Wfk�[^Y [g WXbZk^[Wfk��Y nbZY [jXWZ^kf^xg[f_b [^ k��W{g ^]b ^Zkfg[^[Wf pb^{bbf k^Wj}hZbb kf� k^Wj}{[gb ZbkgWf[f\| Û][g[g g[j[�kZ ^W ^]b �[_]W^WjY pb^{bbf XW[f^}hZbb kf� XW[f^}{[gb ZbkgWf[f\ kpWd^XZW\Zkjg WZ bÙ^bZfk� kf� [f^bZfk� ZbkgWf[f\ [f jk^]bjk^[_g dg[f\ _k^b\WZ[bg|Þúwá k�\bpZk[_k��Y bÙXZbggbg kf í8ñíóìòêóðôòñ- ,îòó÷ò, ôíy ^{W b�bjbf^g Wh kfk^Wj[_ �k^^[_b kZb b×dk�x [è ^]bY kZb pd[�^ hZWj ^]b gkjb k^Wjg| ef ^][g gbfgbx ^]b�k^^[_b hZWj ^]b XZWWh Wh 2bjjk Ós Þ[[á j[\]^ pb _k��b� òóñíóìòêóðô| c[j[�kZ�YxÞk^Wj[_á bÙXZbggbg k ìí,ðîðëòôòñ- ,îòó÷ò, ôíy ^{W b�bjbf^g Wh kf k^Wj[_ �k^^[_b kZb�[èbZbf^x [è ^]bY _kf pb �[g^[f\d[g]b� pY kf k^Wjæ ^]k^ [gx ^]bZb [g k {[^fbgg [f^bZjg Wh kf k^Wj {][_] g]W{g ^]k^ ^]b ^{W b�bjbf^g kZb �[èbZbf^| ÖY 2bjjk ÓsÞ[[áx XZbk^Wj[_[^Y �Wbg fW^ gdÐ_b ^W \dkZkf^bb gbXkZkp[�[^Y kf� bÙ^bfg[Wfk�[^YxfW^ bnbf hWZ k �[g^Z[pd^[nb �k^^[_b|¯bjbjpbZ ^]k^ pY 2bjjk ÓÓx bnbZY XZbk^Wj[_pWW�bkf �k^^[_b [g k^Wj[_|e^ [g [f^bZbg^[f\ ^]k^ k�\bpZk[_k��Yx bÙ^bfg[Wfk�[^Y kZ[gbg kg k gXb_[k� _kgb Whk jWZb \bfbZk� _Wf\Zdbf_b| Û][g _Wf\Zdbf_b k��W{g dg ^W [�bf^[hY b�bjbf^g Whk �k^^[_b kg hkZ kg ^]b[Z pb]kn[WZ _kf pb WpgbZnb� pY jbkgdZbjbf^g Wf k^Wjg|Û{W b�bjbf^g {]W kZb b×d[nk�bf^ {[^] ZbgXb_^ ^W ^][g fW^[Wf jkY pb _k��b�êëìíîïðñòêóðô íõöòïðôíóñ| c^[��x gd_] b�bjbf^ jkY pb]knb �[èbZbf^�Y kg k Zbgd�^ Wh^]b[Z [f^bZfk� WZ ][��bf pb]kn[WZ| ef ^][g gbfgbx �k^^[_bg {]W �W fW^ gk^[ghY ^]bbÙ^bfg[Wfk�[^Y XZ[f_[X�b j[\]^ pb _k��b� òóñíóìòêóðô|a[nbf WdZ ^]Zbb _]kZk_^bZ[Ük^[Wfg Wh bÙ^bfg[Wfk�[^Yx ^]b �W\[_k� Wfb [f ^bZjgWh k^Wjgx WdZ k�\bpZk[_ Wfb [f ^bZjg Wh k _Wf\Zdbf_b kf� WdZ gb^}^]bWZb^[_ Wfb [f^bZjg Wh ^]b hdf_^[Wf � x [^ gbbjg nbZY [f^bZbg^[f\ ^W _WjXkZb [^ {[^] ^]b g^kf�kZ��bÚf[^[Wf [f ^]b �}_k�_d�dgx ^]k^ [g [f ^bZjg Wh �}b×dk�[^Y ÞhWZ k �[èbZbf^ fW^[WfWh �áx {][_] [g [f k gbfgb k fW^[Wf Wh hdf_^[Wfk� kpg^Zk_^[Wf|~Ù^bfg[Wfk�[^Y [g Wh _WdZgb k lbY XZWXbZ^Y [f gb^ ^]bWZY| cbjkf^[_k��Yx [^[f^ZW�d_bg�fW bf^[^Y {[^]Wd^ [�bf^[^Y�k fW^[Wf Wh b×dk�[^Y hWZ gb^g| øXbZk}^[Wfk��Yx [^ k��W{g ^]b ^Zkfg[^[Wf pb^{bbf b�bjbf^}hZbb kf� b�bjbf^}{[gb ZbkgWf}[f\| Û][g _Wffb_^[Wf [g hdZ^]bZ �[g_dggb� [f ^]b hW��W{[f\ bÙkjX�b|
X8ð+, ôí ®. ef bnbZY Úb�� Wh gb^gx pY ~ÙkjX�b vx ^]b g[f\�b^Wf gb^g kZb XZb_[gb�Y^]b k^Wjg| âbf_b [fg^bk� Wh ^]b gb^}^]bWZb^[_ bÙXZbgg[Wf 	 � s {b _kf {Z[^b
�	� 
 s k__WZ�[f\ ^W gb^ ^]bWZY kf� jWZb kpg^Zk_^�Y �¦ > s [f ãå| ~Ù[g^bf_b Wh^][g k^Wj [g \dkZkf^bb� pY k^Wj[_[^Y| VWfnbZgb�Yx [f k Úb�� Wh gb^gx {b _kf {Z[^b	 � s � 	 � � [fg^bk� Wh �¦ > s � �¦ > �| Û]bf Þúwá pb_Wjbg ^]b g^kf�kZ�kÙ[Wj Wh bÙ^bfg[Wfk�[^Y Wh gb^ ^]bWZYx

��Þ � 	 B  � �á� 	 I ��
Ýb _Wd�� k�gW [f^ZW�d_b ^]b �}Zb�k^[Wf kg gYf^k_^[_ gd\kZ hWZ D � ãåx �bÚf[f\

� � s B � > s� Þútá
Ów



hWZ k�� � � =ÞDá kf� 	 � D| âW{bnbZx ^]b Zbg^Z[_^[Wf ^W > kf� k^Wjg Y[b��g\Zbk^bZ b_WfWjY Wh bÙXZbgg[Wf|
Ýb ]knb fW{ hd�Ú��b� ^Wg^d�k^bg u ^W ú Wh cb_^[Wf v| Û]bgb kZb ^]b jk[fZb×d[Zbjbf^g hWZ k _WZb _k�_d�dg hWZ [f^d[^[nb gb^ ^]bWZY kf� [f XkZ^[_d�kZ hWZ gb^}pkgb� XZW\Zkj �bnb�WXjbf^| Û]b Zbjk[f[f\ g[Ù^] XWg^d�k^b Zb×d[Zbg _WjXk^[p[�}[^Y Wh WdZ _Wf_bX^g kf� XZWXbZ^[bg {[^] bÙ^bfg[Wfg| Ýb �bknb [^g �bjWfg^Zk^[Wf^W hd^dZb _Wfg[�bZk^[Wfg|

Æ° ±þaÊþ�þÈÉ�ÉÏËÈ �ÈÌ ��Ë�ÍÊþ ²ÈÌþÊ ³ÏÊþÎÉ ÿÊËÌÍÎÉ�
Ýb fW{ �[g_dgg ^]b Zb�k^[Wf Wh WdZ _Wfg^Zd_^[Wfg Wh ^]b XZbn[Wdg gb_^[Wf {[^] ^]b{b��}lfW{f ZbXZbgbf^k^[Wf ^]bWZbjg| Û][g [g [f^bZbg^[f\ hWZ ^]b hW��W{[f\ ZbkgWf|ef ^]b bÙkjX�bg Wh XZbn[Wdg gb_^[Wfgx {b ]knb gbbf ^]k^ {b _kf �W {[^] gb^gdf�bZ df[Wf kf� [f^bZgb_^[Wfx pd^ {[^]Wd^ k df[nbZgk� gb^ k^ jWg^ {]k^ {b _kf�W {[^] �k^^[_bg| Û]b ZbXZbgbf^k^[Wf ^]bWZbjg g]W{ ^]k^ {b _kf k�gW �W {[^]^]bj k^ �bkg^ {]k^ {b _kf �W {[^] gb^g|
Q&RR% /�S }íñ D � å ëí hóòñí.
NòO D � �ãå.
NòòO D � ãå ò9 D � åqo.
NòòòO D � ãå1 ò9 D � Õå.
iîêê9 . Þk� [á ÖY Zb�d_^[W k� kpgdZ�djx �b^ D fW^ pb XZbk^Wj[_| Û]bf ^]bZb bÙ[g^gkf b�bjbf^ 	F � D gd_] ^]k^ hWZ k�� � > 	F x � � D � [g fW^ kf k^Wj| VWfgb×dbf^�Yx	F _kffW^ pb kf k^Wj kf� ^]bZb jdg^ bÙ[g^ gWjb 	G > 	F | c[f_b 	G [g fW^ kfk^Wjx ^]bZb jdg^ pb gWjb 	K > 	G ^]k^ k�gW [g fW^ kf k^Wj| e^bZk^[Wf Wh ^][gkZ\djbf^ Y[b��g kf [fÚf[^b _]k[f 	F ´ 	G ´ 	K � � � x k _Wf^Zk�[_^[Wf ^W Úf[^bfbgg|Þk� [[á ejjb�[k^b hZWj Þ[á kf� �bjjk ÓÓ Þ[[[á|Þk� [[[á ejjb�[k^b hZWj Þ[á kf� 2bjjk ÓÓ Þ[ná| C@
Q&RR% 3�S }íñ D � å ëí hóòñí. ()íó 9êî ðôô 	 � D1

�Þ	á I w B 	 I à�
iîêê9 . 2b^ 	 I à| Û]bf �Þ	á I w pY �bÚf[^[Wf|

2b^ 	 yI à| ÖY 2bjjk Óß Þ[áx D [g XZbk^Wj[_| Û]dg � > 	 hWZ gWjb � � =ÞDákf� ^]bZbhWZb �Þ	á yI w| C@
ef XkZ^[_d�kZx ^]bZbhWZb bnbZY Úf[^b gb_^[Wfk��Y _WjX�bjbf^b� �k^^[_b [g k^Wj[_kf� �[g^Z[pd^[nb kf� ^]bZbhWZb pWW�bkf|

¯bjbjpbZ ^]k^ pY �bjjk ÓÓ Þ[[áx ^]bZb bÙ[g^g k Úf[^b XZbk^Wj[_ pd^ fW^k^Wj[_ �[g^Z[pd^[nb �k^^[_b| 2bjjk Óß kf� ^]b _Wfg^Zd_^[Wfg Wh cb_^[Wf s Y[b��^]b hW��W{[f\ ZbXZbgbf^k^[Wf ^]bWZbjg|
µ¶& ]&R |S }íñ D � �ãåqo. ()íó � òì ðó +ííñ4,îíìíîïòó0 òìê+êî,)òì+ ëíñ5ííó
D ðó* ð ÷ê+, ôíñí ìöëôðññò÷í ê9 ñ)í îòó0 ê9 ìíñì Ó .

Ót



µ¶& ]&R ~S
NòO Xïíî- ðñê+ò÷ ëêêôíðó ôðññò÷í òì òìê+êî,)ò÷ ñê ìê+í híô* ê9 ìíñì. ·êîí ,îí4÷òìíô-1 íïíî- ìö÷) ôðññò÷í D ÷ðó ëí í+ëí**í* òóñê ñ)í híô* ê9 ìíñì Ó�� � .
NòòO Xïíî- ðñê+ò÷ *òìñîòëöñòïí ôðññò÷í òì òìê+êî,)ò÷ ñê ìê+í híô* ê9 ìíñì. ·êîí

,îí÷òìíô-1 íïíî- ìö÷) ôðññò÷í D ÷ðó ëí í+ëí**í* òóñê ñ)í híô* ê9 ìíñì Ó�� � .
NòòòO Xïíî- ÷ê+, ôíñí ðñê+ò÷ ëêêôíðó ôðññò÷í D òì òìê+êî,)ò÷ 5òñ) ñ)í híô* ê9 ìíñìÓ�� � .
NòïO Xïíî- ÷ê+, ôíñí ðñê+ò÷ *òìñîòëöñòïí ôðññò÷í D òì òìê+êî,)ò÷ 5òñ) ñ)í híô* ê9ìíñì Ó�� � .
âbf_b ^]b _WjX�b^b k^Wj[_ �[g^Z[pd^[nb �k^^[_bg kf� ^]b _WjX�b^b k^Wj[_ pWW�bkf�k^^[_bg _W[f_[�b| PW^b ^]k^ [f \bfbZk� ^]b gdXZbjdj Wh =ÞDá [g df�bÚfb�| ¯b}jbjpbZ ^]k^ bnbZY Úf[^b pWW�bkf �k^^[_b [g k^Wj[_ kf� _WjX�b^b|
¸ ] $$%]¹ 'S
NòO Xïíî- hóòñí ëêêôíðó ôðññò÷í òì òìê+êî,)ò÷ 5òñ) ñ)í híô* ê9 ìíñì Ó�� � .
NòòO Xïíî- ðñê+ò÷ hóòñí *òìñîòëöñòïí ôðññò÷í òì òìê+êî,)ò÷ 5òñ) ñ)í híô* ê9 ìíñìÓ�� � .
Û]b ZbXZbgbf^k^[Wf ^]bWZbjg �[fl k^Wj[_ �k^^[_bg {[^] gb^g| øf ^]b Wfb ]kf� ^][gjbkfg ^]k^ bnbZY [�bf^[^Y pb^{bbf k^Wj[_ �k^^[_b ^bZjg ]W��g [f ^]b gb^}^]bWZb^[_jW�b�| øf ^]b W^]bZ ]kf�x bnbZY ÚZg^}WZ�bZ pWW�bkf XZWXbZ^Y Wh k Úb�� Wh gb^g]W��g [f ^]b _�kgg Wh k^Wj[_ �k^^[_bg| Û]dg ^]b b�bjbf^kZY ^]bWZ[bg Wh k^Wj[_�k^^[_bg kf� Úb��g Wh gb^g kZb XZb_[gb�Y ^]b gkjb| Ýb {[�� dgb ^][g hk_^ hWZ WdZ_Wfg^Zd_^[Wf Wh hW_dgb� _k�_d�[ hWZ gb^g|PW^b ^]k^ [f XkZ^[_d�kZx [f k^Wj[_ �k^^[_bgx ^]b _WjXd^k^[Wfg Wh cb_^[Wf t _kfpb �Wfb bf^[Zb�Y k^ ^]b gb^}g[�b|Ökgb� Wf ^]b ZbXZbgbf^k^[Wf ^]bWZbjg {b [jjb�[k^b�Y Wp^k[f ^]b {b��}lfW{fg[Üb pWdf�g hWZ Úf[^b �k^^[_bg| Û]b hZbb pWW�bkf �k^^[_bx hWZ [fg^kf_bx ]kg Ó� k^Wjgkf� ^]bZbhWZb ÓKº b�bjbf^g|Û]b hW��W{[f\ ^]bWZbj Wh é_�[fgbY [g nbZY [f^bZbg^[f\ hWZ Zbg^Z[_^[f\ WdZ_k�_d�[ [f _bZ^k[f gXb_[k� _kgbg|
µ¶& ]&R � »¼'~½¾S }íñ E ëí ð ÷ôðìì ê9 ðô0íëîðì ÷ôêìí* öó*íî *òîí÷ñ ,îê*ö÷ñìðó* ôíñ ñ)í ÷ôðöìí ¿G� � � � � ¿À kM ÁG� � � � �Á� )êô* òó E. ()íó ¿G� � � � � ¿À kM Á�)êô*ì òó H 9êî ìê+í u > Â > �.
ef XkZ^[_d�kZx ^]b _WfnbZgb �Wbg k�gW ]W��| �WZ hk�g[Ú_k^[Wfk� ZbkgWf[f\x ^]b hW�}�W{[f\ nkZ[kf^ [g [jXWZ^kf^|
¸ ] $$%]¹ /S }íñ E ëí ð ÷ôðìì ê9 ðô0íëîðì ÷ôêìí* öó*íî *òîí÷ñ ,îê*ö÷ñì. ()í÷ôðöìí ¿G� � � � � ¿À kM ÁG� � � � �Á� *êíì óêñ )êô* òó E òU ¿G� � � � � ¿À kM Á� *êíìóêñ )êô* òó E 9êî ðôô u > Â > �.
iîêê9 . e^ Zbjk[fg ^W g]W{ ^]k^ ¿G� � � � � ¿À kM ÁG� � � � �Á� �Wbg fW^ ]W�� [f E
[jX�[bg ¿G� � � � � ¿À kM Á� �Wbg fW^ ]W�� [f E| cW �b^ ¿G� � � � � ¿À kM ÁG� � � � �Á��Wbg fW^ ]W�� [f H | Û]bf ^]bZb [g kf k�\bpZk = � E gd_] ^]k^ ¿G� � � ��¿À ]W��g

Óù



[f = kf� ÁG x � � �xÁ� �Wbg fW^ ]W�� [f =| Û]b �k^^bZ _Wf�[^[Wf [g gk^[gÚb� [è Á��Wbg fW^ ]W�� [f = hWZ k�� u > Â > �| Öd^ ^]bfx k�gW ¿G� � � � � ¿À kM Á� �Wbg fW^]W�� [f E| C@
�] � !["[ � /S ()í 9êôôê5òó0 ÷ôðììíì ðîí ÷ôêìí* öó*íî *òîí÷ñ ,îê*ö÷ñì.
NòO å1 äå1 gÕåF1 Õå.
NòòO �ãå1 �ãäå.
NòòòO ãå1 ãäå1 ãÕå.
iîêê9 . Þk� [á Û][g ]W��g g[f_b åx äåx gÕåF kf� Õå kZb nkZ[b^[bg kf� ^]bZbhWZb_�Wgb� df�bZ �[Zb_^ XZW�d_^g|Þk� [[á 2b^ DG kf� DK pb XZbk^Wj[_ �k^^[_bg| ÖY Þ[á [^ Zbjk[fg ^W g]W{ ^]k^
D I DG ÃDK [g XZbk^Wj[_| 2b^

=ÞDá I �Þ	� �á � DG ÃDK y Þ	 � =ÞDGá � � I àKá x Þ I àG � � � =ÞDKá��
øpn[Wdg�Yx k�� b�bjbf^g Wh =ÞDá kZb _WnbZg Wh ÞàG�àKá|2b^ Þ	� �á � D| ÖY XZbk^Wj[_}[^Y Wh DG kf� DK x ^]bZb bÙ[g^ �G � =ÞDGá kf� �K � =ÞDKá gd_] ^]k^ �G > 	 kf�
�K > �| Û]dg Þ�G�àKá > Þ	� �á kf� ÞàG��Ká > Þ	� �á|Þk� [[[á 2b^ DG kf� DK pb k^Wj[_ �k^^[_bg| ÖY �bjjk ux k^Wj[_[^Y [g b×d[nk�bf^^W �}g^kp[�[^Y| ÖY Þ[á [^ Zbjk[fg ^W g]W{ ^]k^ D I DG ÃDK [g �}g^kp�b|

¢�ÞÞ	� �áá I¢�Þ��á � =ÞDá y Þ��á > Þ	� �á�
I ¢�Þ��á � D y ÞÞ � =ÞDGá � � I àá x Þ I à � � � =ÞDKááá

�  > 	 � � > ��
I ¢�Þ�àá � D y ÞÞ � =ÞDGá �  > 	�@
¢�Þà��á � D y ÞÞ� � =ÞDKá � � > ��

I Þ¢�GÞ	á�àá @ Þà�¢�KÞ�áá
I Þ¢�GÞ	á�¢�K Þ�áá
I Þ	� �á�

C@
PW^b ^]k^ ^]b XZW�d_^ Wh gb_^[Wfk��Y _WjX�bjbf^b� �k^^[_bg [g fW^ fb_bggkZ[�Ygb_^[Wfk��Y _WjX�bjbf^b�x g[f_bx {]bf gb_^[Wfk� _WjX�bjbf^g kZb fW^ df[×db�Y�bÚfb�x ^]bY kZb �bÚfb� pY kf bÙ[g^bf^[k� g^k^bjbf^|Ýb _kf ^]bZbhWZb dgb é_�[fgbY�g ^]bWZbj hWZ gX�[^^[f\ k�� df[nbZgk� _�kdgbg[f ^]b XdZb �kf\dk\b Wh k^Wj[_ �k^^[_bg [f^W df[nbZgk� âWZf _�kdgbg [f Zbhd^k^[Wfg|V�WgdZb df�bZ XZW�d_^g [g k�gW [f^bZbg^[f\ hWZ ^]b hW��W{[f\ ZbkgWf| oÙ[Wjk^[_gb^ ^]bWZY [g _Wf_bZfb� {[^] ^]b hWdf�k^[Wfg Wh jk^]bjk^[_g kf� ^]bZbhWZb {[^]Wf^W�W\[_k� b_WfWjY| Û]b {]W�b ^]bWZY [g ^]bZbhWZb kÙ[Wjk^[Üb� dg[f\ gW�b�Y kÙ}[Wj g_]bjk^k Wh ÚZg^}WZ�bZ �W\[_ Þ̂ ]k^ [g kÙ[Wjg Wh gb_Wf�}WZ�bZ �W\[_á kf�xpbg[�bg ^]b [fnbf^WZY Wh ÚZg^}WZ�bZ �W\[_x gW�b�Y ^]b �}Zb�k^[Wf|

Ós



ef ^]b _Wf^bÙ^ Wh gWh^{kZb bf\[fbbZ[f\ WZ [f [f^d[^[nb gb^ ^]bWZYx Wf^W�W\[_k�b_WfWjY [g Wf�Y Wfb \Wk� kjWf\ W^]bZg| øZ�bZb� Xk[Zg kZb dgdk��Y [f^ZW�d_b� [fgb^ ^]bWZY kg bÙXZbgg[Wfg Þ	� �á I �	� �	� ���| ÛW çdg^[hY kXXZWXZ[k^bfbgg Wh ^][g�bÚf[^[Wfx ^bÙ^pWWlg Wf gb^ ^]bWZY ^]bf dgdk��Y nbZ[hY ^]b [f^d[^[nb XZWXbZ^Y
Þ	� �á I ÞA�jáB 	 I A � � I j�

âbZbx {b _kf dgb ^ZWXWg[^[Wf Ó ^W �bÚfb WZ�bZb� Xk[Zg [f ãäå k�\bpZk[_k��Y [f^bZjg Wh �[Zb_^ XZW�d_^g| o__WZ�[f\ ^W ^ZWXWg[^[Wf Óx {b �W fW^ �bknb ãäå {]bfpd[��[f\ WZ�bZb� Xk[Zg| Û]b _Wfg^Zd_^[Wf bkg[�Y bÙ^bf�g ^W ÞÚf[^bá ^dX�bg|
ÆÆ �ÉË`ÏÎ ³Ï�ÉÊÏ�ÍÉÏÄþ <�ÉÉÏÎþ� �ÈÌ ÅËË�þ�È ±ÏÈ��
ef ^][g gb_^[Wfx {b Zb_kX[^d�k^b gWjb {b��}lfW{f hk_^g hZWj �k^^[_b ^]bWZYx gbbhWZ [fg^kf_b ÒuàÔ| Ýb Zb_k�� gWjb pkg[_ hk_^g kpWd^ _Wf\Zdbf_bg kf� [�bk�g [f�[g^Z[pd^[nb �k^^[_bg| Ýb ^]bf Xd^ ^]b g[j[�kZ[^Y Wh pb]kn[WZ Wh _Wf\Zdbf_bg kf�[�bk�g [f gb_^[Wfk��Y _WjX�bjbf^b� �[g^Z[pd^[nb �k^^[_bg kf� Z[f\g Wf k hWZjk�pkg[g|og dgdk�x kf ò*íðô Æ Wh k �k^^[_b D [g k gdpgb^ Wh D ^]k^ [g �W{f{kZ�g _�Wgb�kf� _�Wgb� df�bZ Úf[^b çW[fg| 2b^ Æ kf� � pb [�bk�g Wh k �k^^[_b D| Ýb _kf ^]bf�bÚfb ^]b jbb^ Wh Æ kf� � pY Æ C � I �	 C � y 	 � Æ � � � ��| éWZbWnbZxÆ @ � I �	 @ � y 	 � Æ � � � �� [è D [g �[g^Z[pd^[nb|o ÷êó0îöíó÷í Wf D [g k Zb�k^[Wf Wf D gd_] ^]k^ 	G I �GjW� Ç kf� 	K I
�KjW� Ç [jX�Y 	G@	K I �G@�KjW� Ç kf� 	GC	K I �GC�KjW� Ç | o XkZ^[_d�kZ�Y[f^bZbg^[f\ _Wf\Zdbf_b Wf �[g^Z[pd^[nb �k^^[_bg [g ^]b Zb�k^[Wf ÇÞÆá hWZ gWjb [�bk�Æ 
 D �bÚfb� pY 	 I �jW� ÇÞÆá [è 	 @A I �@j hWZ gWjb A�j � Æ | e^ hW��W{g ^]k^
ÇÞÆá [g ^]b gjk��bg^ _Wf\Zdbf_b Wf D hWZ {][_] Æ [g _Wf^k[fb� [f Wfb _Wf\Zdbf_b_�kgg| Û]b ×dW^[bf^ �k^^[_b Wh k �k^^[_b D jW�d�W k _Wf\Zdbf_b Ç Wf D [g �bfW^b�pY D¥Ç | Û]b jkXX[f\ hZWj D ^W D¥Ç ^]k^ gbf�g bnbZY 	 � D ^W [^g _Wf\Zdbf_b_�kgg [g k ]WjWjWZX][gj| VWfnbZgb�Yx hWZ bnbZY ]WjWjWZX][gj È y D M Dl x ^]bÞ_Wf\Zdbf_bá lbZfb� lbZÞÈá I �Þ	� �á � D ÃD y È Þ	á I È Þ�á� [g k _Wf\Zdbf_b Wf
D kf� Dl [g [gWjWZX][_ ^W D¥lbZÞÈá|

2b^ fW{ D � åF | Û]b Þ[�bk�á lbZfb� Wh k ]WjWjWZX][gj È [g �bZÞÈá I �	 �
D y È Þ	á I à�| Û]bfx bnbZY [�bk� lbZfb� [g kf [�bk� Wf D| VWfnbZgb�Yx bnbZY [�bk�Wh k �[g^Z[pd^[nb �k^^[_b [g ^]b [�bk� lbZfb� Wh gWjb ]WjWjWZX][gj| ef k pWW�bkf�k^^[_bx [^ [g bnbf ^]b _kgb ^]k^ ^]bZb [g k Wfb}^W}Wfb _WZZbgXWf�bf_b pb^{bbf_Wf\Zdbf_bg kf� [�bk�gx {][_] [g \[nbf pY jkXX[f\ gbf�[f\ ^]b _Wf\Zdbf_b ^W^]b ÜbZW Wh ^]b ×dW^[bf^ �k^^[_b| Û][g fbb� fW^ pb ^]b _kgb [f �[g^Z[pd^[nb �k^^[_bg|âW{bnbZx kg k g�[\]^ \bfbZk�[Ük^[Wfx ^][g _WZZbgXWf�bf_b ]W��g [f gÕåF |
�] � !["[ � 3S }íñ D � gÕåF ðó* Ç ð ÷êó0îöíó÷í êó D. ()íó È y Ç ¡M ÒàÔÉ òìð êóí4ñê4êóí ÷êîîíì,êó*íó÷í ëíñ5ííó ÷êó0îöíó÷íì ðó* ò*íðôì ê9 D.
iîêê9 . Û]b XZWWh [g bggbf^[k��Y �db ^W ÒÓÔ| �[Zg^x �b^ Æ pb kf [�bk� Wf D| Û]bfÆ [g ^]b ÜbZW Wh D¥ÇÞÆáx {]bf_b k _Wf\Zdbf_b _�kgg Wh ÇÞÆá| cb_Wf�x �b^ Ç pb k_Wf\Zdbf_b Wf D kf� �b^ Þ	� �á � Ç | Û]bf

	 k � I 	 C Þ	 k �á I � C Þ	 k �ájW� Ç I àjW� Ç�
Óß



Û]b ÚZg^ g^bX dgbg Þuàá| Û]b ^][Z� g^bX dgbg Þßá| Öd^ ^]b _Wf\Zdbf_b _�kgg Wh à[g kf [�bk�| C@
Û]b hW��W{[f\ g^ZWf\bZ Zbgd�^ [g XZWnbf [f ÒuuÔ|
�] � !["[ � 6S }íñD ëí ð ôðññò÷í. ()íîí òì ð êóí4ñê4êóí ÷êîîíì,êó*íó÷í ëíñ5ííóò*íðôì ðó* ÷êó0îöíó÷í îíôðñòêóì ê9 D öó*íî 5)ò÷) ñ)í ò*íðô ÷êîîíì,êó*òó0 ñê ð÷êó0îöíó÷í Ç òì ð 5)êôí ÷êó0îöíó÷í ÷ôðìì öó*íî Ç òU D � gÕåF .
Û][g g[^dk^[Wf [g kfk�W\Wdg ^W Z[f\ ^]bWZY kf� [f hk_^x kg fW^[_b� [f ÒuàÔx ^]bZb[g k g^Zk[\]^hWZ{kZ� _WZZbgXWf�bf_b pb^{bbf gb_^[Wfk��Y _WjX�bjbf^b� �k^^[_bgkf� pWW�bkf Z[f\gx {][_] kZb jd�^[X�[_k^[nb�Y [�bjXW^bf^ Z[f\g {[^] ÜbZW ^]k^kZb _Wfgb×dbf^�Y _Wjjd^k^[nb kf� gk^[ghY 	 Ê 	 I à|Û]bZb [g ^]b hW��W{[f\ _WZZbgXWf�bf_b pb^{bbf gÕåF kf� pWW�bkf Z[f\g| 2b^
D � gÕåF kf� �bÚfb ^]b WXbZk^[Wfg 	 � � I 	 C � kf� 	 Ê � I Þ	 @ �á k Þ	 C �á|Û]bf ÞD� ��Ê�àá [g k pWW�bkf Z[f\|VWfnbZgb�Yx �b^ Ë pb k pWW�bkf Z[f\ kf� �bÚfb ^]b WXbZk^[Wfg 	 C � I 	 � �
kf� 	 @ � I 	 Ê � Ê 	 � �| Û]bf ÞË�@�C�àá � gÕåF |

2b^ Ì kf� � pb ^]b jkXX[f\g ^]k^ gbf� k jbjpbZ Wh gÕåF ^W k pWW�bkfZ[f\ kf� n[_b nbZgk| Û]bf � Í Ì I u I Ì Í �| éWZbWnbZx Æ [g k Þ�k^^[_b}^]bWZb^[_á[�bk� Wh D [è [^ [g kf ÞkZ[^]jb^[_á [�bk� Wh ÌÞDáæ k jkXX[f\ È y DG M DK [g k]WjWjWZX][gj [è È y ÌÞDGáM ÌÞDKá [g k ]WjWjWZX][gj kf� DG [g k gdp�k^^[_bWh DK [è ÌÞDGá [g k gdpZ[f\ Wh ÌÞDKá|
Æû �ËÈÎ�Í�ÏËÈ
Ýb ]knb �bnb�WXb� ^]b jk^]bjk^[_k� hWdf�k^[Wfg Wh k _WZb _k�_d�dg hWZ [f^d[^[nbgb^ ^]bWZY kg dgb� [f WXbZk^[Wfk� _Wf^bÙ^g �[lb jk^]bjk^[_k� XZk_^[_b kf� [f hWZ}jk� jb^]W�g �[lb Ñ WZ Õ| Û]b _WZb _k�_d�dg [g pkgb� Wf ^]b ^]bWZY Wh k^Wj[_�[g^Z[pd^[nb �k^^[_bg| e^g kÙ[Wjg _Wfg[g^ Wh k gb^ hWZ �[g^Z[pd^[nb �k^^[_bgx kÙ[WjÞvá hWZ ^]b ÜbZWx kÙ[Wjg Þvuá kf� ÞvÓá hWZ k^Wjg kf� kÙ[Wj Þk^Wj[_á hWZ k^Wj}[_[^Y| ef WXXWg[^[Wf ^W jbZb pWW�bkf ZbkgWf[f\ {[^] gb^gx WdZ _k�_d�dg gdXXWZ^gb�bjbf^}{[gb ZbkgWf[f\ kf� knW[�g ^]b Wf^W�W\[_k� _Wjj[^jbf^ ^W k df[nbZgk�gb^| Û]b XZb_[gb _Wffb_^[Wf pb^{bbf WdZ k�\bpZk kf� gb^}g^Zd_^dZbg [g \[nbf pYZbXZbgbf^k^[Wf ^]bWZbjg| Û]b kÙ[Wj Þk^Wj[_á jW^[nk^bg kf k�\bpZk[_ ^Zbk^jbf^Wh [f^bfg[Wfk�[^Y kf� bÙ^bfg[Wfk�[^Y [f ^bZjg Wh k _Wf\Zdbf_b| øXbZk^[Wfk��Yx ^]bkÙ[Wjg gdXXWZ^ ^]b bèb_^[nb Zb�d_^[Wf kf� g[jX�[Ú_k^[Wf Wh ^bZjgx [fb×dk�[^[bgkf� _�kdgbg| Û]b kÙ[Wjg ÞvÓá kf� Þk^Wj[_áx hWZ [fg^kf_bx k��W{ dg ^W _WjX�b^b�Yb�[j[fk^b fb\k^[nb [fb×dk�[^[bg kf� ^W gX�[^ _bZ^k[f [fb×dk�[^[bg _Wf^k[f[f\ k^Wjg|Û][g jklbg WdZ kÙ[Wjk^[Ük^[Wf XkZ^[_d�kZ�Y gd[^b� hWZ kf [f^b\Zk^[Wf [f^W kf bÐ}_[bf^ kd^Wjk^b� XZWWh}gbkZ_] XZW_b�dZbx kg g]W{f [f ÒÓÓÔ| éWZbWnbZx [^ _kf k�gWbkg[�Y pb [jX�bjbf^b� [f k g^kf�kZ� [f^bZk_^[nb XZWWh}_]b_lbZx dg[f\ b×dk^[Wfk��W\[_ WZ jWZb XZb_[gb�Y ^]b �W\[_ Wh [fb×dk�[^[bg ÒvxÓvÔ|

�dZ^]bZ [f^bZbg^[f\ �[Zb_^[Wfg Wh {WZl kZb ^]b hW��W{[f\| Û]b �bnb�WXjbf^ Wh khW_dgb� kd^Wjk^b� XZWWh}gbkZ_] XZW_b�dZb hWZ k^Wj[_ �[g^Z[pd^[nb �k^^[_bg| Û][g]kg pbbf �Wfb [f ÒÓÓÔ| o XZb_[gb _WjXkZ[gWf {[^] nkZ[kf^g Wh fk[nb kf� kÙ[Wjk^[_
và



gb^ ^]bWZY kf� {[^] hWZjk� jb^]W�g �[lb Ñ kf� Õ| of bÙ^bfg[Wf Wh ^]b _k�_d�[{[^] bf^[^[bg kf� XZ[f_[X�bg �[lb ^YXbg hWZ gb^gx Xk[Zgx _WjXZb]bfg[Wfx [fÚf[^bgb^gx [f�d_^[Wfx k _]W[_b hdf_^[Wfx b�bjbfkZY �k^k}^YXbg gd_] kg fdjpbZgx �[g^gkf� ^Zbbg| of [f^\Zk^[Wf Wh k gb_Wf� �kYbZ hWZ Zb�k^[Wfk� ZbkgWf[f\ pkgb� Wf jW�k���bbfb k�\bpZk| ejX�bjbf^k^[Wfg Wh WdZ _k�_d�dg [f kd^Wjk^b� kf� [f^bZk_^[nb�b�d_^[nb gYg^bjg| øf ^]b �Wf\ Zdfx {b X�kf ^W [f^b\Zk^b WdZ _k�_d�dg [f^W kf[f�dg^Z[k� g^Zbf\^] hWZjk� jb^]W�| Û]b ^]bWZb^[_k� Zbgd�^g hZWj ^][g XkXbZ ^]bfWXbf ^]b {kY hWZ bÐ_[bf^ WXbZk^[Wfk� ZbkgWf[f\ {[^] gb^g|
ÎÏÐ� Ñ$&Ò\&R&�"!S e {Wd�� �[lb ^W ^]kfl ÝW�hZkj �k]�x ÖbZf]kZ� éiW��bZkf� qbÙ^bZ �WÜbf hWZ ]b�Xhd� ZbjkZlg|
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