
��������� �	�
��� 
������ ���������

������� �!� "#� $ %&� ' (��$ %&� )+*-,.�&/�%1020435)+*-, (���2/
687:9 ;=<>9@?BADCFEHG

IKJLJNMPORQTSVUWSYX[Z]\^S`_2ab\Dcd\fehgjilkYSnmdab\boqpsr8tuwvyxlz Jd{LI}|P|H~�J�� z p�i���� x�z J�{LIH|L|�| z JPJ
���[��� x��L���`�`� p ����� � p ��� v�� � u � ���K����� u p ��� �

�B�¡ £¢¥¤ ¢�¦¨§ª© «@¬H­¯®±°�²�¦�¤ §³ £­µ´@©·¶�¸¹´º²¼»·½·¶n¾>¤ ¤ §³ �²�¢¥¬
¿ °³¾º§ª²�§ª© �·²�´ºÀ ¿ §ª¤ ¶Á®�¢L �­ ¶V �²�´º½µÂ ¿ ¾ ©·¢¥¶£¬Ã´º½¯ �¢¥½@»µ´º»·¶Á°�½·©

°�½·¢¥¶n´5 £²�´Ä�·¢�¬ ¬Ã´Å§³Æ ¬¨¢�§ª½¯ £¶

Ç�È³ÉYÊÌËÎÍ^Ï+Ê£ÏFÐ8ÑdÒ�Ë1Ó�Ñ�ÏFÐÔÊ ÊnÕ³Ð Ö¨ÏÃ×Í^Ð4×Í^ÏFÓ�É�ØÙÊYÚfÊnÛ

Ü Ý � Ý ��Þ
ßáà>â ã	äbåbäYæ
ç^äYèêéìë¨ëní



��� ÚWÓ��ÌÓ�� Í^Ð��ÃÉ
	��-ÊdÏ
��� Í�Ú
	³Ñ�Ð���ÛPÑ�Ï È8Õ��
����� Í�ÚlÏTÓ�É��NÊ��}Í^ÏFÍbÐ � ÏFÑ�����Í������-Ó�Ú
	
�FÚ+ÏFÑ�Õ������ÁÐ8Ó��WÉbÑ�Õ�ÚWÓqÕ}È=Ñ�È��ÎÊnÕ=Ð
ÊnÕ³Ó��WÑ£Ú+ÏFÑ � Ó�ÉÎÉbÑ�Í�� ÉDÓ�Í^Õ�Ú �

!#"%$'&)(+*�,.-/,#0/132'(+4516,#0.-87 &:9
; <�=?>@ ;A>@ =CBD$FEG-
H -/I)J
K @ $ @'LNM�@ =PO
Q�RTSUS:V

W�XUY[Z[\�]_^CZ
`Dacbed'fhg�i_jkimlon�p
l3q[rCasg5futvl�nxw'a'gzyv{|{|l�b5nefhqxl[}h}~fhivbef~q3ivnerC�'}hl[{|g�r��?jCts�Cl[q�befhrCav��tvf���w'g5fhrCav��nel[jkq�befhrCa�bDyvimlC�sp�f�bed�gzb5nerka'�C}�y
dsl�bel�nerC�kl[a'l�rCw'g/j�a_tPjka'fhg5r�b5nerCi'fhq�tvfh��wsg5fhrCaPq[r�l��|q[fhl[a�beg[�6��l�wsg5l�a'rkas��r���l�ne}~jkisi'fha'�c��isbefh{|fh�[l�tP��qod�p�j�ne���cl�bedsr�tsg
� �#�s���6jka't�p%l�gzbew_t�y�asl�p�fha�bel�n5��j�q[lcq�rCa_tvf�bef~rka'g/p�d'l�nel�rCas}hy�rCa'l�r�n�b�p
r�nel�jk}�i'j�n�jk{|lobel�neg�d'j��Cl�ber��ml�q�d'rCg5l�a
j�}~rka'��bedsl|l[a�befhnel|fha�bel�n5� jkq[lC�A¡�g5fhas��rCasl�nel�jk}?i_j�n�jk{|l�bel�n/f�b/fhg/imrkg5g5fh�'}hl|ber�tsl[g5fh�ka¢f~a�bel�n5� jkq[l|q�rCa_tvf�bef~rka'g/rk��£�rC�sf~a
bDysimlk�sp�dsl�nel�jkg�bed'l#wsg5l#rk�
bDp%r�nel�j�}:i'j�n�jk{|lobel�neg�jka_tArk�¤{|rknel��Cl[asl�n�jk}Tf~a�bel�n5� jkq[l3q[rka_tvfhbefhrka'gxjk}h}hr�p�g�ber��ml�b5bel�n�b�j�¥�l
fha�ber�jkq[q[rkw'a�b�bed'l#d'lobel�nerC�kl[a'l[f�befhl[g.r��¤bed'l3{|l�tsfhws{��%¦%dsl�j�a_jk}�yvg5fhg�fhg�{�jktsl3j�bxbedsl/g5l�{|fh�Dtvf~g5qonel�bel3}~l���l[}��_p�d'lonel3bedsl
l�§�w'j�befhrCa�fhg%tvf~g5qonel�befh�[l�t�f~a�bedsl�tsf�nel[q�befhrCa�i_j�n�jk}h}hl[}_ber#bed'l�fha�bel�n5��j�q[lC�sjka't�¥�l[isb q[rka�befha�w'rkw'g?fha�bed'l�a'rkne{�j�}_tvfhnel�q�befhrCaT�
¨xw'{|l�nefhq�j�}©nel[g5ws}�begxj�nel#�Cfh��l[aAber��Cj�}hfutsj�bel.bedsl.isnerkimrCg5l�tcfha�bel�n5� jkq[l#q[rka_tvfhbefhrka'g[�

ª )¤«c¬%­�®°¯²±�³�¬%´�®A«
µxf~�kd|¶_w'f~t�ivnel[g5g5wsnel[g?p�f�bed'fha|bed'l�ner�qo¥6}uj[y�loneg%rk��bed'l�g5ws�'g5wsn5� jkq[l�j�nelxjk{|rka'�#bed'l��'fh�k�Cl[gzb�ivnerC�s}~l�{|g
j�a�rkfh}_q[rC{|i'jka�y
d'jkg�ber�tsl[jk}:p�f�bed°p�d'l[a°t�nef~}h}hfha'�v�3·¸{�j�bedsl[{�j�befhq�j�}U{|r�tsl[}©� r�n.bed'l/isnel�tvfhq�befhrCa°rk�?¶_wsfut�ivnel[g5g5wsnel�g.rCaPj|�Cl[rk}hrC�Cfhq�j�}
befh{|l�g5q�jk}hl�fhg
�_j�g5l�t�rCa|q�rCa'g5lone�Cj�bef~rka�rk�©{�jkg5g jka't�¹#j�neq�y�º g
}~j[p � g5l�l��»rkn
f~asgzb�jkasq[l6¼ ½�¾»�o�¤¦%dsfhg
q�j�a|�ml��kl[a'lon�jk}hfh�[l�t|ber
j#befh{|l��Dtsl[iml[a'tsl[a�b
jCtv��l[q�befhrCav�Dtsf���w'g5fhrCa�l�§�w'j�befhrCa©��p�d'l�nel�bedsl�nel��CfhrCaAjk}hg5r�q�d_j�a'�kl[g�fha�befh{|lxjkg%ner�q�¥�g�j�nel�tsl[imrkg5fhbel[t
r�n loner�tsl�t��
·xa6¿¤w'}hl�n?�_j�qo¥�p�j�n�t/{|lobed'r�t3f~g
wsg5l�t/�»rkn
bedsl
befh{|l
fha�bel[�kn�j�bef~rkaT��jka_t6jxa�w'{|lonef~q[jk}�{|l�bedsr�t/g5wsqod6jkgUÀ'a'f�bel
��rk}hw'{|l[gxrkn#À_asf�bel�tvfh��lonel[a'q[l�g.fhg#jkisi'}hfhl�t�j�b3jka�y�befh{|l/gzbel[iPf~aPrkn�tvl�n.ber�g5rC}h��l/bed'l6jCts�Cl[q�befhrCav��tvf���w'g5fhrCaPl�§�w_j�bef~rkaT�
yvfhl[}~tsfha'��j�}hf~asl�j�nxgzyvgzbel[{Árk�Ul�§�w_j�befhrka'g[�
·N� wvn5bed'l�n
q[rC{|is}hf~q[j�befhrCa�rk�©bed'l�i'd�yvg5fhq�jk}'isnerC�s}hl[{Âfhg �Cfh��l[a���y�bedslxdsl�bel�nerC�kl[a'l�fhbefhl[g
rk�©bed'l�w'a_tvl�ne�knerkw'a't©Ã:bedsl�isnel[gz�
l[asq[l�r��U}~j[y�l�neg
p�f�bed���l�n5y|}~j�ne�Cl#tvfh��lonel[a'q[l�g�f~a�iml�ne{|l[jk�'fh}hf�b�y|yvfhl[}~tsg%q�rCa�b5n�jkgzbeg%wsi�ber/g5l[��l�a�r�n�tsl�neg
rk�U{�j��Casfhbew'tsl�fha
bedsl#tsf���l�nel[a�b%nel��CfhrCasg�r��:bedsl.q[rC{|iswsb�j�bef~rka_j�}TtvrC{�j�f~a©�¤¦%d'lxp�futvl[g5isnel[jCt�j��kjkfh}~jk�'fh}hf�b�y�rk�Ui_j�n�j�}h}~l�}Tq[rk{|i'wvbel�neg%{�jk¥Cl[g
tvrC{�jkfhaÄtsl[q�rC{|imrCg5f�befhrCaF{|l�bedsr�tsg|j°a_j�bewsn�jk}�q�j�a_tvfutsj�bel�berPb�j�¥�lcfha�ber�j�q[q[rkw'a�b�g5w'q�d²isnerC�s}hl[{|g[�Å�vw'q�d²{|l�bed'r�tvg
j�nel/�'jkg5l�tArCaAbedsl#g5w'��tvf~��fhg5fhrCa�r��Ubed'l�q[rC{|iswsb�j�befhrka_jk}Ttsrk{�jkfhacfha�ber�g5l[�Cl�n�jk}©g5w'��tvrC{�jkfhasg � p�dsfhqodA{�j�y�r�nx{�j[y�asrkb
r���l�ne}~j�im��j�a_t�bed'l/i_j�n�jk}h}hl[}¤g5rC}hwsbefhrCaPrk� bed'l/}hr�q�jk}¤isnerk�'}hl[{|g[�.¦%d'fhg.isner�q�l�tswvnel�}hl�jCtvg�berAjka°f�bel�n�j�befh��l6{|l�bed'r�tcbed'j�b
q[rka���l�ne�Cl�g3ber�bed'l�g5rk}hwsbefhrCa�r��%bed'l�rknefh�Cfha_j�}
ivnerC�'}hl[{8fh�
bed'l�g5rk}~wvbefhrCa'g3fha�bedsl�g5w'��tvrC{�j�f~asg3j�nel�nel[}~j�bel�t���yP{|l�jkasg
r��xg5wsf�b�jk�'}hl��mrCwsa_tsj�n5y�q[rCa'tsf�befhrCa'g�j�b/bed'l|fha�bel�n5��j�q[lC�P¦%dsl�imlon5� rkne{�j�a'q[l�r���bed'l|{|l�bedsr�t�tsl[iml�a_tsg/t�n�jkgzbefhq�jk}h}�y¢rka
bedslAtvl[g5fh�Ca²rk��fha�bel�n5��j�q[l�q[rCa'tsf�befhrCa'g[�
p�dsfhqod²d_j�g6�ml�l[a�bed'l�g5w'��Æzl�q�b�r���g5l[��l�n�j�}
p%r�ne¥vg � g5l[l�lC� �s�F¼ ÇCÈs�UÇ�Év�UÇCÊk¾%jka't
nel��»l�nel[asq[l[g�bed'l�nel[fha_�o�
��l�q[rCasg5futvl�n d'l�nel�wsa'gzyv{|{|l�b5nefhq
l[}h}hfhisbefhq�isnerk�'}hl[{|g¤rk�©jkts��l[qobef~rkas�Dtsf���wsg5f~rkas�Ënel�j�q�befhrCa�bDysimlk�Cp�f�bed�gzb5nerCas�C}�y�dsl�bel�nerk�Cl��
asl[rCwsg
j�a_t�j�a'fhg5rkb5nerki'fhq��vfhg5q[rkg5f�b�y�q�r�l��|q[fhl[a�beg[� �vwsqod6isnerk�'}hl[{|g¤j�nefhg5l�a_j�bewsn�j�}~}�y�f~a�g5l[��l�n�j�}'j�i'i'}hfhq�j�bef~rka'g rk��isn�j�q�befhq�jk}
fha�bel�nel[gzb��sp�d'l[a�tvl�jk}hfha'��p�f�bedcbedsl.{|r�tsl�}~fhas��rk�
b5n�j�a'g5imrkn5bxj�a_t�tvfh��wsg5fhrCa�r��?j�g5iml[q[fhl[g�bedsnerkw'�CdcimrknerCwsg�{|l�tsf~jv�s�'wvb
j�}~g5r|fhaArkbed'lonxl�a'�Cfhasl[l�nefha'�|j�i'is}~fhq�j�befhrCa'g�j�g�l�}~l�q�b5nefhq�jk}Timr�p
l�n�a'l�bDp%r�ne¥vg[�s�knerkw'a'tvp�j�bel�n�¶_r�p�g[�'g5l[{|fhq[rCa'tsw'qoberkneg[�sjka't
l[}hl[qob5nerC{�jk�ka'l�befhq[g�{|r�tsl�}~fhas�s�Ì¦%dsl��Cl[asl�n�jk}hfh�[l�tÄ£xrk�'fhamÍ�£xrk�'fhaÅivnel[q[rCa'tsf�befhrCasl�n�fha�b5ner�tvw'q[l[tÄfhaÎ¼�Ï�Ê�¾xfhg�l[g5iml[q�fuj�}h}hy

Ð[Ñ6ÒÓeÔ'Õ Ö|×�ØDÙ'Õ Ú
Ô�Ô'Õ�Û�Ü�ÝCÞDØDß Ø�àCØ%á�âz×[Ý�ãä�×[ß�Þ
åCà|æ ÒÓ5Ø�âDç�è�Ó�Ûvé?à�Óeß�è�Ö|×[è�ê3×[ß�ÞDç�Ý'Û�á�âz×[ÝCä�Ó�Õ ë¤Ù�ß�Þ%×[àCØDÙ�ç�â�ì Þ í
ç�âDî6ß�Þ Þ�à�Ô�Ô�ç�â�Ø�Óeå|ï�ð|×#Ö|×[â�ß�ÓxñUà�âDß�ÓÜ�Ý�å�à�Þ�Ø�â�ð6á�Óeè�è�ç�í ÞDÙ�ß�Ô'Û�ñ
ç�Ý�ØDâz×[ä5Ø%Ý�â�Õ©ò æ:Ö�Ü ó�ô%ò?óËõ�õ�ó�ö�ö�öC÷�ø�óËö�ùú ñ
Ö�Ú
æ�Û�ñ
û é
üvÛ�ý
Ö|é²þ[ÿ���÷�Û Ò� äeç�è�Ó�æ©ç�è ð�ØDÓ�ä�Ù�Ý�ß���à�Ó�ÛvõC÷�÷�ø��.æT×[èh×[ß�ÞDÓ�×[à|ñUÓeå�Ó��6óTá�âz×[Ý�äeÓ

J



g5wsfhbel[t¢ber°b5nel�j�b�gzb5nerCas��tvfhg5q[rCa�befha�w'f�befhl[g�fha¢bed'l���f~g5q�rCg5f�b�y²q[r�lo�|q[fhl[a�beg�p�d'l�a²bedsl�g5wsn5��j�q[l[g|r��.tvf~g5q�rCa�befhavwsf�b�y�q�rCfhas�
q[f~tvl�p�f�bed�bedsl�g5w'��tvrC{�j�f~a�fha�belon5��jkq�l[g[�¤�'wvb3fhbeg/l��|q�f~l�a'q�y�tsl[q[j�yvg#p�d'l�a�bed'l|g5ws��tsrk{�jkfha'g3j�nel�asrkb/d'rk{|rC�kl[a'l[rkw'g[�
¦:r�r��Cl�n5nef~tslcbedsf~g�t�n�j[p��_jkq�¥m�
p
l�isnerCimrkg5l°j�tvfh��lonel[a�b�jkisisner�j�qodÄ�_j�g5l�tÅrCaÄj�g5l[{|f���q[rka�befha�w'rkw'g�� jkq�ber�nefh��j�befhrCaÌr��
bedsl�jCts�Cl[q�befhrCav��tvf���w'g5fhrCa�rCiml�n�j�berkn��c¦%d'l|rknefh�kf~a'jk}���qod�p%j�ne��·x}h�krknef�bed'{ wsg5l[g3¹.f�nef~q�d'}hl�b/fha�bel�n5��j�q[l�q[rCa'tsf�befhrCasg[�¤jka't
r���l�ne}~j�i'i'fhas��fhg�a'l[q�l[g5gej�n5y�ber|l�a'g5wsnel3q[rka���l�ne�Cl�a'q[lC�%`�a¢¼ ÉkÊk¾:£xrk�'fha�fha�bel�n5��j�q[l6q�rCa_tvf�bef~rka'gxj�nel/fha�b5ner�tvw'q[l[t©�_l�a'g5wsnefhas�
q[rka���l�ne�Cl�a'q[l.p�f�bed'rkwsb�nel[g5r�n5bef~as��ber�r���l�ne}~jki©�
¡xg5w_jk}h}�y��©�Cl[asl�n�jk}¤tvrC{�j�f~aPtvl[q[rC{|imrkg5f�bef~rka�ivner�q[l�tvwsnel[g#j�nel�j�a_jk}�yv�[l�tPj�b�q[rCa�befha�w'rkw'g.}hl[��l�} � g5l[l/�»rkn3fha'gzb�j�a'q[lA¼�Ï���Çs�
� �:Ï��s�
Ï[Ês�UÏ�Ç�¾��Tj�a_t�nel�� lonel[a'q[l�g�bed'l�nel�f~a_�xj�a_t�bed'l3nel[g5w'}�befha'��rCivbefh{|f~��l�t�f~a�bel�n5� jkq[l�q[rCa'tsf�befhrCa'g.j�nel6bedsl[a°tsfhg5q�nelobef~��l�t
� g5l[lP¼�Ï � �
É � �
Ç��s�
Ï�Èk¾»�o�°£�l[q[l[a�be}�y��Ubed'l|ivnerC�s}~l�{ r���rCisbefh{|fh��j�bef~rka²d_jkg/�ml[l[a²j�a_j�}hyv�[l[t¢jk}hg5r�j�b6bedsl�tsfhg5q�nel�bel�}hl[��l[}
� g5l[lc¼ Ç��'�
Ï�½v�TÇkÈk¾»�o�6��l�qodsr�rCg5l�dsl�nel[fha�j�a�d'jk}��»p%j[y��ml�bDp%l[l�aPbedsl�b�p
r�jkisisnerCjkq�d'l[g[�©p�d'l�nel6bed'l�{|r�tvl[}¤isnerk�'}hl[{8fhg
tvf~g5qonel�befh�[l�t�fhaAbedsl3tsf�nel[q�befhrCaci_j�n�j�}h}~l�}Tber�bedsl.fha�belon5��jkq�lC�mj�a_tc¥�l�isb�q[rka�bef~a�wsrCw'g�fhaAbedsl#a'r�ne{�jk}©tsf�nel[q�befhrkaT�
¦%dsl#i_jkimlon�f~g�r�ne��jkasfh�[l�t�j�g��»rC}h}hr�p�g[�%`�ac�vl�q�befhrCa�É3bed'l.g5l�b5befhas��rk�:bed'l.g5l[{|f��Dtsfhg5q�nelobel.isnerk�'}hl[{�fhg��Cfh��l[a©�¤`�a��vl[q�befhrka
Ç|j�a���isbefh{|fh�[l�tc�vq�d�p�j�ne�/�clobed'r�tcfhg�tsl�À'a'l�tAj�b�bed'l#g5l�{|fh�Dtvf~g5qonel�bel.}hl[��l[}�� `�a��vl[q�befhrka���p%l#rkwsbe}hfha'l.bedsl#g5w'�'gzb5newsq��
bewvnef~as�#isner�q[l[tswsnel%ber.nel[tsw'q�l�bedsl��C}hrC�'jk}_ivnerC�s}~l�{Âj�a_t6p
l�gzbew_tvy3bedsl�g5iml�q�b5new'{ r��mbed'l�nel[g5w'}�befha'�#fha�bel�n5� jkq[l�isnerk�'}hl[{��
`Da°�vl[qobef~rkaP½�j�nel/tsl�g5f~�ka'l�t�£�rC�sfha�fha�belon5��jkq�l6q[rka_tvfhbefhrka'gxtsl[iml[a'tsfha'��rCa°j�nel�j�}Ui_j�n�jk{|l�bel�n�p�dsf~q�d�fhgxrkisbefh{|fh�[l�t��%`�a
��l[q�befhrCa � p%lAtsl[g5fh�Ca²{|r�nelA�kl[a'l�n�j�}%fha�bel�n5��j�q[lcq[rka_tvfhbefhrka'g��'jkg5l�t¢rCa¢bDp%r�nel�jk}�i'j�n�j�{|l�bel�neg[Ã�bedslAq�d'rkf~q�lAr��xbedsl[g5l
i'j�n�jk{|lobel�neg�fhg#j�}~g5rAjCtstvnel[g5g5l[t©���Uf~a'jk}h}�y���fha���l[q�befhrCa	��p%l/�kjk}hf~t'j�bel3bed'l3ivnerCimrCg5l[tPfha�bel�n5��j�q[l/q[rCa'tsf�befhrCa'g���yc{|l�jkasg
r��¤g5l[��l�n�j�}Ta�w'{|lonef~q[jk}mbel[gzbeg[�


 /�¬���¬�
���
/«c¬ ®��¸¬���
���­�®�����
��
�©l�b �"!$#&%�'Â�ml6jka�fhasÀ'a'f�bel/bews�mlC�_p�dsl�nel(' fhg.j��mrCw'a'tsl�tctsrC{�j�fha�rk��#*)v�m�»rkn.g5rk{|l,+	- ÏC��·¸imrCfha�b.fha.�+fhg
tvl[a'r�bel�tAp�f�bed �0/2143 �o�
��l#q�rCa'g5f~tvl�n�bed'l.ivnerC�'}hl[{

576�!98 f~a:�
; 6:!=< rCa�#>%�?@' 1 � É��hÏ��

p�f�bedA6°�mrCwsa_tsl[tcj�bxfhasÀ'a'f�b�y���p�d'lonel(8AB.5DC � ����j�a_t�<�B.5DC � ?@����j�nel#�Cfh��l[a��»w'asq�befhrCa'g[� ; fhg�j�g5wsf�b�jk�'}hl3�mrCwsa_tsj�n5y
rkiml�n�j�ber�n��¤jka'tPp�d'lonelE5 fhg/jka�l[}h}~fhivbef~q�i'j�n5bef~jk} tsf���l�nel[a�bef~jk}?rCimlon�j�berkn/r���jCtv��l[q�befhrCav�Dtsf���w'g5fhrCav�Ënel�jkq�befhrka�b�yvimlC�©p�f�bed
q[r�lo�|q[fhl[a�begxfha'tsl[iml[a'tsl[a�b�r�� / �va_j�{|l[}�y

5FÃ !$F ?? /�GIH �03 �
?
? /	J�KIH �03 �

?
? /	J�L �03 �NM

·�gxj�a�lPOsjk{|is}hlC��� rknQ+�!ÎÏC� 3 !SR�jka_tAj�imrCg5g5fh�s}~l#�»rkne{ rk�Ubedsl.rCimlon�j�berkn L � Rs�
f~g

L � Rs�7!UT � Rs�2F
?
?VR GPW � Rs�

?
?VR J

?
?VR KPW � Rs� J�KPW � Rs�

?
?VR 1 � É�� ÉC�

p�f�bed°�mrCwsa_t'j�n5y�q[rka_tvfhbefhrka'g.tvl[iml[a'tsfha'��rCa ; �mp�f�bed.T.-ÌÈv� G H 1 GIWEX Èv� X ! � K H 1 KPW �,BF¼ Y[Z]\ ^ � '/�D¾ C �Cfh��l[a©�_p�d'fhq�dq[r�n5nel[g5imrCa'tsg�ber�bed'l.jCts�Cl[q�befhrCav��tvf���w'g5fhrCav��nel[jkq�befhrCacisnerC�s}hl[{
F�tvf~� � G�_ 6�� J tsfh� � X 6m� J T`6�!98 f~a:�

; 6:!=< rCa�#>%�?@' 1
p�f�bed�q[r�lo�|q[fhl[a�beg�tvl[iml[a'tsfha'�6rCa'}�yArCa�R��
��lxg5rk}~�Cl�isnerk�'}hl[{ � É��hÏ�� ��y�j/asrCa�r���l�ne}~jkisi'fha'�/tsrk{�jkfha�tsl[q�rC{|imrCg5f�befhrCa�{|l�bedsr�t©�:��l�tvl[q[rk{|imrCg5l,�Åfha�ber#bedslxd'jk}��
bews�ml[g�� Z ! � F,a 1 ÈC�b%c' jka't�� C ! � È 1 J aF�,%c'|����l�tsl[asrkbel|fha�bed'l�g5l[§�wsl[} p�f�bed�6ed�jka'tc<fd �0g ! Ï 1 Ék�.bedsl
nel[gzb5nefhq�befhrka'g�rk�
bed'l�g5rC}hwsbefhrCaA6°j�a_t�bed'l.�mrkw'a_tsj�n5y�bel�ne{h<�ber*��d
jka't�?@��dViE?@���snel�g5iml[q�befh��l[}�y��
�'rk}h}~r�p�fha'��p�d'j�b/fhg/tsrCasl�fhaÅ¼�Ï�½�¾ �»rkn/gzyv{|{|l�b5nefhq6ivnerC�'}hl[{|g[�©p%l|q�rCa'g5f~tvl�n6jAg5l[{|f���q[rCa�befha�w'rkw'g.��loneg5f~rka�rk�%isnerC�s}hl[{
� É��~Ï���p�dsl�nel#rCas}hy�bed'l3tvf�nel[q�befhrCasg�b�j�a'�Cl�a�bef~j�}:ber�bed'l#fha�bel�n5� jkq[l�j	!lk�Ènm(%�' j�nel3tvfhg5q�nel�befh�[l�t��_p�d'l�nel[jkg�bed'l#a'r�ne{�jk}
tvfhnel�q�befhrCa / fhg%¥�l�isb q[rCa�befha�w'rCwsg[�
��lxtsl[asrkbel�p�f�bed�o¢bed'l�g5l[{|f��Dtsfhg5q�nel�bel���l�neg5fhrkaAr��p5���p�d'l�nel�bed'l�rknefh�Cfha'jk}�rCiml�n�j�berkn
fhgxtsfhg5q�nel�befh�[l�tAf~aAbed'l 3 tsf�nel[q�befhrCa©�_a'jk{|l[}�y

oq!lF ?? /�r
?
? / Jts

?
? / Jtu 1 � É�� Ç��

M



p�dsl�nel u � s �mj�a_t r j�nel�� W %�� W {�j�b5nefhq[l[g[�_p�dsl�nel�� W f~g�bed'l3a�w'{6�ml�n�rk� tvf~g5qonel�befh��j�befhrCa°imrkf~a�beg�rk�¤bed'l3rkiml[a�g5l�b'����x�mjka_t|q�j�a��ml�rC�vb�jkfha'l[t���f~j3j3À'a'f�belx�CrC}hw'{|l�rkn%À'a'f�belxtsf���l�nel[asq[l�tvfhg5q�nel�befh��j�befhrka�rk� � É�� ÉC�?rCaAj/�kf~�Cl[a�{|l[g5d�rkn
b5nef~jkas�Cws}uj�befhrCa�rk�Q'������%`�aAg5w'q�dA�un�jk{|l�p
rkne¥m�'p
l#{�j�y�j�g5g5w'{|l
W�Y�Y	��

�UZ��������������
�����! #"%$!& s ��'�( r �)�*$�() #��+-,)'��/.0�)'�(212�����! #"%$!& u �)'3( r �)�*$546,)&7 8�� 89)$�(:$8;<'= 8�>$@?
A % «CB ��¬%´�� ´ED 
3¯ /P³ ��F �|­GD $ 
.¬���®°¯HF ´�¬���®A±�¬�®�I�
3­ ���E�
��l%q[rCasg5f~tsl�n?j�a���ivbef~{|fh�[l[t���qod�p�j�ne���cl�bedsr�t � �#�s���T�_j�g5l�t6rka�j�ne�'f�b5n�j�n5y/fha�bel�n5��j�q[l%q[rka_tsf�befhrCasg5J Z j�a_tKJ C ��p�d'fhq�dnel�jktsgxjkg�� rk}h}~r�p�g[�L fh��l[a�j�ne�'f�b5n�j�n5ycfha'f�bef~jk}T�Cwsl[g5g5l[g 6�M Z jka't�6�M C �sg5rC}h��l.�»rknON	-GÏ#wsa�befh}©q[rCa���lone�Cl[asq[l

o�6�P/Q ZZ !"8 f~a:� Z; � 6 P/Q ZZ �7!=< rCa�?@� Z i � # %:?@'/�J Z � 6�P/Q ZZ �7!�J Z � 6 P C � rCaAj 1
oD6�P-Q ZC !98 f~a�� C; � 6 P/Q ZC �7!=< rCa�?@� C i � # %�?@'/�J C � 6�P/Q ZC �Q!�J C � 6 P Z ��rCaAj 1

� Çv�hÏ��

p�dsl�nelC��p�f�bed�j�}hf�b5be}hl�j��'w'g5l�r���a'r�b�j�befhrCa©� ; tsl�a'rkbel�g¤bedsl�g5l[{|f��Dtsfhg5q�nel�bel���loneg5f~rka|rk�mbedsl��mrCw'a't'j�n5y6q�rCa_tvf�bef~rka|fha � É��hÏ��o�
��w'q�d�{|lobed'r�tsg[�Cnel[}�ysfhas�/rka|bed'l�g5rC}hwsbefhrCa�rk�:j.À Ovl�t|imrCfha�b%f�bel�n�j�befhrCaT�vj�nel�fha�b5nefha'g5fhq�jk}h}�y�g5}hr�pSR'dsr�p
l[��l�n���f�b
f~g
imrCg5g5fh�'}hl
ber#�mr�bed�fha'q�nel[jkg5l�bed'l%nerk�'w'gzbeasl[g5g¤rk�mbedsl%{|l�bed'r�t6jka't�g5iml[l�t�wsi6bedsl�jk}h�Cr�nef�bed'{ q[rCa���l�ne�kl[a'q�l���y3nel[is}~jkq[fha'�.bedsl
À Ovl�t
imrkf~a�b�f�bel�n�j�befh��l3g5rk}~�Cl�n���yAj@T.n5yv}hr���bDyviml.{|l�bed'r�t��?¦%d'fhg�q�jka��ml3j�q[q[rk{|i'}hfhg5d'l�tc��y�g5w'�sgzb5new'q�bewvnefha'�6bedsl3jk}h�Cr�nef�bed'{
fhacbel�ne{|g�r��Ubed'l#fha�bel�n5� jkq[l#wsa'¥�a'r�p�a'g

U Z !VJ Z � 6 C � � È 1 M � U C !�J C � 6 Z � � È 1 M � 1
j�a_tcfha�b5ner�tswsq[fha'��bedsl.rCiml�n�j�berkn

W Ã � U Z 1 U C 1 8 1 <s��X F3Y � J C ��Z Z � 1 J Z ��Z C �5�\[ 1
p�dsl�nelC�'�»rkn g !ÎÏ 1 É�� Z d fhg�bedsl#g5rC}hwsbefhrka�rk�

o ��Z d �Q!98 f~a:� d
; ��Z dD�7!=< rCa:?@��dei � # %�?@'/�J,d ��Z d��D!]U*d rCa�j7M

� Çv� ÉC�

��r6��j�n��sbedsl�g5ws�'gzb5new'qobewsnel�t|isnerk�'}hl[{�fhg%bedsl[aArk�sb�j�f~asl�tA��y|{�j�beqodsfha'�3bed'l.j�w Ovfh}hfuj�n5y��Cj�nefuj��'}hl[g�rkaAbed'lxfha�belon5��jkq�l#jka't
nel�jktsg ^

_ U Z
U C

`a
F
b W � U Z 1 U C 1 È 1 ÈC�7!cb W � È 1 È 1 8 1 <s� � Çv� Ç��

p�dsl�nel�b8fhg�bedsl#gzp�j�i�rCiml�n�j�berknxrCa�bed'l#fha�bel�n5��j�q[lC��b �5� U Z 1 U C � [ �7! � U C 1 U Z � [ �'d'j��vfhas��bed'l.�s}hr�qo¥�� r�ne{
b !

^
_ È dfe
dfe È

`a
M

·�g?f�b?fhg
p%l[}h}'¥�asr�p�a�f~a�tsrk{�jkfha|tsl�q[rC{|imrkg5fhbefhrka�}hfhbelon�j�bewsnelk��bed'l��#�s��q�jka��ml
f~a�bel�neivnel�bel�t�j�g?jxÀ Ovl�t/imrCfha�b f�bel�n�j�befh��l
ivner�q[l�tswvnel.ber�g5rC}h��l � Ç�� Ç��o�
¦%dsl|q[rCa���l�ne�kl[a'q�l�n�j�bel|rk��bedsl��#�'��tvl[iml[a_tvg#q[}hl�j�ne}�y�rCa�bedsl�q�d'rCfhq[l�r��%bed'l|fha�bel�n5��j�q[l|q[rka_tsf�befhrCasggJ,d �0g ! Ï 1 ÉC�o�
·�a¢l[g5g5l[a�bef~jk}
nerk}~l�fhg�is}uj[y�l[t���yPbed'lA��bel[¥�}~r����>hUrCfha'q[j�n6il�rCiml�n�j�berkn6� rkn�l�jkq�d²g5w'��tvrC{�jkfha©�Up�d'fhq�d¢f~g�jk}hg5r°¥�a'r�p�a¢fha
}hf�bel�n�j�bewvnel�j�g.¹.f�nefhqods}~lob�ber�¨�l[ws{�jkasa � ¹�be¨#�o�m�vwsqod�rkiml�n�j�ber�n#fhg.tsloÀ_a'l[t�f~a�bedsl3�»rC}h}hr�p�f~as�cp�j[y��,�Tlobb6kj�ÃejlY #mR
bedsl#¹.f�nef~q�d'}hl�b�ber�¨xl[w'{�j�a'a�rCimlon�j�berkn�� r�n,��d �0g !¸Ï 1 ÉC�%fhg�tsl�À'a'l�tAjkg

n d Ã 6 j X F�Y r
?V6Vd
?�N d 1

p�dsl�nel 6Vd?fhg�bed'l�g5rC}hwsbefhrCa�r��
o 6Vd ! È fha���d
; 6 d ! È rCa�?@� d i � # %:?@'/�
6Vd ! 6kj rCa:j 1

� Çv� ���

|



a'jk{|l[}�y��vf�b�j�g5g5r�q[f~j�bel[g�ber*6 j bed'l#asrkne{�jk}©tvl�nefh�Cj�bef~�Cl.rCacbedsl.fha�bel�n5��j�q[l3rk�
f�beg o ��d_j�ne{|rCa'fhqxlPO�bel[a'g5fhrCacf~a�� d �
�©l�b�w'g�q[rCasg5f~tsl�n�bed'l�µ�fh}h�ml�n5b�g5i_jkq�l[g�� Q jka't�����tvl�À_asl�tcj�g���FÃ !�� U Z � �	�
��

��� M
·�acl[}hl[{|l[a�b 6AB�� � f~g�tvl�À_asl�tcj�g 6�! � 6 Z 1 MIMIM 1 6 � � � [ �vbed'l.g5i'jkq[l[g�� � j�nel#l[a_tvr�p
l�tAp�f�bedcbedsl.a'r�ne{|g� 6 ����� Ã ! ^

_ ������� Z � 6 � �IC�	��� � ��� `a Z! C 1
j�a_t°fhb�fhg.l�jkgzy�ber�g5l[lk�T��y°j�gzb�jka't'j�n�t	�Tj�O����cfh}~��n�jk{ j�ne�Cws{|l[a�b.j�a_t�w'g5fha'�A·xg5g5ws{|isbefhrCaPÉ��hÏC��bed_j�b#isnerk�'}hl[{ � Çv� ���
jkts{|f�beg�j�w'asfu§�wsl�g5rC}hwvbef~rka�fha"� � � r�nxjka�y�6 M �Cfh��l[a©�¦%dsl#w'g5l#rk�
bedsl.fha�bel�n5��j�q[l#q[rCa'tsf�befhrCasg

J,d2! r ?
?�N d J n � Ï$# g&%!('�#ÅÉ 1

p
rCw'}~t�l[a�b�j�f~}sjka�rCisbefh{�j�}sq[rka���l�ne�Cl�a'q[l%n�j�belC��l[asg5wsnefha'�.q�rCa���l�ne�kl[a'q[l�fha|jxavws{��ml�nUrk�mf�bel�n�j�bef~rka|l�§�w_j�}vber�bedsl�a�w'{��mlon
r��3g5w'��tsrk{�jkfha'g � g5l[l¢¼ ÇC½�¾»�o�Î`DaÅ�Cl�a'l�n�j�}Ë��g5wsqodÄrCiml�n�j�berkneg�j�nel�w'av� rkn5bewsa_j�bel[}�yÅasrCa'}hr�q�j�}.j�a_tÅq�j�a'asrkb��ml�w'g5l[tÅfha
ivn�jkq�befhq�j�}�q[rk{|i'wsb�j�befhrCa'g[� ·�aNj�i'isner�Ovfh{�j�befhrCaÄfhg�bed�wsg|{�jka_tsj�ber�n5yFjka_tFfhgAwsg5w_jk}h}�yF�_j�g5l�tÅfhaÅ}hf�bel�n�j�bewvnel°rCaÄbedsl
gzyv{��mrk}
r���bedslA�vl[¥�}hr����>hUrkf~asq�j�n il�rkiml�n�j�ber�n�p�d'fhq�d¢f~g6rC�vb�jkfha'l�t���f~j°jA�'rCwvnefhl�n�b5n�j�a'gz� r�ne{ r���bed'l�rCiml�n�j�berkn�f~a�bedsl
tvfhnel�q�befhrCaFi_j�n�j�}h}~l�}�ber�bedslAfha�bel�n5��j�q[l�j�a_t¢rCaÄj���j�q�berknefh��j�bef~rkaNrk��bed'l|b5n�j�a'gz� r�ne{|l�t²rCiml�n�j�berkn*)o � g5l[l�� rkn�f~asgzb�jkasq[l
¼ �'� �s��Ï �v�'ÇCÇ�¾T�»rkn��Cj�nefhrCw'g�ivnerC�'}hl[{|g��o�
`Dacrkn�tvl�n�ber|tsl�g5f~�ka�g5w'f�b�j��'}hl/jki'ivner�Osfh{�j�bef~rka'g�r��Ubed'l/��bel[¥�}~r����>hUrCfha'q[j�n6il#rCimlon�j�berkneg[�sp%l#fha�b5ner�tswsq[l+ Z !cn Z F s É 1 + C !�n C J s É 1 � Çv� ½C�
p�dsf~q�d�j�nel#ge§�w'j�nel#{�j�b5nef~q�l[g�rk�
r�n�tsl�nO� W �¤��l�q�jka�ivner���l�bed'lx� rC}h}hr�p�fha'�,.- 
l
�]0/k���21�3 $�,!4=$!�\�)� ,)�%& + Z ��'�( + C (:$8;<'�$7(  8'5476 ?98�: �)�7$G46,)&7 8�� 89)$@(:$8; '  8�>$	?; \E�k�=<7� ��l3ivner��Cl.bed'l.nel[g5ws}hb�� r�n + Z �'bedsl.nel[g5w'}�b�� rkn + C �ml[fha'��jka_j�}hrC�Crkw'g[�x�cws}hbefhis}hyvfha'�|l[§�w'j�befhrCa � Ç�� ����f~a.� Z ��y6 Z j�a_tAfha�bel[��n�j�befha'�|��y�i_j�n5beg[�'p
l#�Cl�b>@? � rBA ?V6 Z? H"C C J � u 6 Z 1 6 Z �7! > j Aer ?V6 Z? / J s É 6kj C 6kj ! > j � + Z 6 M 1 6 M ��-ÄÈ`M
�cr�nel[r���l�n��_f�b�fhg�l�jkgzy�ber�g5l[l.bed'j�b�f��.D j � + Z 6 M 1 6 M �Q!ÌÈv�vp%l#d'j��Clb6 ZFE È�fhaA� Z �_j�a_t�bed'fhg�q[rCasq[}hw_tsl�g�bedsl.isner�r����HG
�snerk{�bed'l#tvl�À_asf�bef~rka�rk�:bed'l/��bel�¥v}hr����>hUrCfha'q�j�n6il.rCimlon�j�berkn��sp%l#d'j��ClC�s�»rkn / !ÌÈv�

È !lF r
?V6 C? / F n C 6 C !lF r ?V6 C? / J A s É F + C C 6 C M � Çv� � �

¦%dsl / ��f~a��kj�nef~jkasq[l.r��
bed'l.ivnerC�'}hl[{Ál�a�b�j�fh}~g�bedsf~g�l�§�w'jk}hf�b�y�� r�n.j�}~} / X Èv�vbedvwsg�6 C fha � Çv� ����fhg��Cfh��l�a���y

6 C �0/ � !JI r �2Z A s É F + C C / 6 j M
¦%dsl.��jkqob�bed'j�b 6 C {6w'gzb�gej�bef~gz�uycl[§�w'j�befhrCa � Çv� ���
yvfhl[}~tsg�j�q[rk{|i_j�befh�sf~}hf�b�y�q[rka_tvfhbefhrkac� r�n + C �?·xisi'}�yvf~as�6bedsl.rCiml�n�j�berknoÅber(6 C p%l#�kl�b

o � 6 C �7!JI
KML � �ON P �RQ P � H A F A s É F + C C r �2Z A s É F + C C Jts r � Z A s É F + C C Jqu C 6 j !GÈ 1

j�a_t�j�g5fh{|is}~l.jk}h�Cl[�vn�j�isner���f~tsl[g+ C r � ZS+ C J Ï
É � s r �2ZS+ C F + C r � Z s 
 F A utJ Ï

� s r �2Z s C !ÌÈ 1 � Çv� �C�

~



`Da�j�g5fh{|fh}~j�n�p�j[y���p%l#q�j�a�l�jkg5fh}�y�g5l�l.bed_j�b�bedsl.{�j�b5nef O + Z {6w'gzb�gej�bef~gz�uycbedsl.q[rC{|i'j�befh�'fh}hf�b�yAq[rCa'tsf�befhrCa+ Z r � Z + Z J Ï
É � + Z r �2Z s F s r � Z + Z 
 F A utJ Ï

� s r �2Z s C !ÌÈ`M � Çv� ���

�cws}hbefhis}hyvfha'�/l�§�w_j�befhrCa � Çv� ��� ��y r � Z! C � p�d'fhq�dAfhg�j�}hp%j[ysg�tvl�À_asl�t|jkg r fhg�j6tvf~jk�Crka_j�}©imrkg5f�bef~�Cl.tsloÀ_a'f�bel�{�j�b5nef O'�?rka
bedsl#}~lo�»bxjka'tArCaAbed'l�nefh�Cd�b��sp%l#d_j���l �+ C Z J Ï

É ¼
�+ Z 1 �s ¾e! A �utJ Ï

�
�
s C C � Çv� Ê��

p�dsl�nel�p%l�d_j���l/g5l�b��T�»rkn/j�a�y�ge§�w'j�nel6{�j�b5nef O�� rk�%r�n�tsl�nS� W ���� Ã ! r �2Z! C � r �2Z! C �:j�a_t�p�d'l�nelc¼ M 1 M ¾?fhg.bed'l(�Tfhl�vn�jkq�¥�l�b��'tsl�À'a'l�t��v�»rknxjka�y�i_j�f�nxr��¤ge§�w_j�nel#{�j�b5nefhq[l[g�rk�
bedsl.gejk{|l#r�n�tsl�n ����1 '/�o�sjkg3¼ ��1 '#¾©Ã ! � '9F ' � �
`Da�j�g5fh{|fh}~j�n�p�j[y�p%l3l�jkg5fh}�yAg5l[l.bed_j�b��sp�f�bedcbedsl.gejk{|l#asrkb�j�befhrka'g�jkg�fhacl�§�w_j�befhrCa � Ç�� ÊC�o�_l�§�w'j�befhrCa � Çv� �C�%nel�tswsq[l[g%ber�+ CCQJ Ï

É ¼
�
s 1
�+ C ¾V! A �utJ Ï

�
�
s C C 1 � Ç��~Ï[È��

¿?§�w_j�befhrka'g � Çv� ÊC�%jka_t � Çv�hÏ[È���j�nel#j/g5iml[q[f~jk}�q�j�g5l#rk�Tbed'lxp
l[}h}��D¥�asr�p�aA·x}h�kl[�sn�j�f~q#£�fhq[q�j�befT¿?§�w_j�bef~rka � ·�£�¿ �o��p�d'fhq�dAfhg
p�f~tsl�}hyPgzbew'tsfhl�t°f~a���isbefh{�jk}��
rka�b5nerC}?¦%d'l[r�n5y � g5l[l�� r�n3fha'gzb�jkasq[l�¼ �v�TÉ �'�TÇvÏ[¾ jka't°nelo� l�nel[asq[l[g.bedsl�nel[fham�o�:jka't°p�dsrCg5l
{|rkgzbx�kl[a'lon�jk}©g5d_jkiml#fhg 	 � 	 J '
	 J 	��SF�
c!ÌÈ 1
p�dsl�nel ��1 ' 1 � 1 
²j�nel.nel�j�}:{�j�b5nefhq[l�g�r��¤rkn�tvl�n�� %gN
��� %��P� N % N
�mj�a_tgN	%��P�snel�g5iml[q�befh��l[}�y � � 1 N	B����o�?`Db�fhg
fh{|{|l�tvfuj�bel.ber�g5l[l#bed_j�b�l�§�w_j�befhrka'g � Çv�hÏ�Ék�xjka't � Çv�hÏ[Ç����ml[}hrCa'�|ber�g5wsqod�j��»n�jk{|lop%rkne¥A��y�b�j�¥�f~as���>!�NA! � W �_jka't� !����_� ' !lF��U!

�
s�� É��_jka_t�
 !

�
u�J
�
s C � �s�¦%dsl6�vn�jkq�¥�l�bxisner�tswsq�beg�f~a � Ç�� ÊC�xj�a_t � Çv�hÏ[È���tvr|a'rkbx�kjka'fhg5d�fha°�Cl[asl�n�jk}���wsa'}hl[g5gxbedsl3{�j�b5nefhq[l[g

�
s jka't + � q[rk{|{�wsbel� bedsf~g[�v� r�n�f~asgzb�jkasq[lC�vbed'l.q�j�g5l3rk�
q[rka'gzb�j�a�b�q�r�l��|q[fhl[a�beg[�'p�dsl�nel

�
s !�������� r�n�g5rC{|l.q[rka'gzb�j�a�b��©�o�?¦%d�wsg[�'j�a�lPOvi'}hfhq[f�b�»rkne{�ws}~j6� r�n�bedsl�g5rk}~wvbefhrCa'g

�+ Z j�a_t �+ C �'jka't©�vq[rCasg5l�§�w'l[a�be}�y���� r�n + Z jka't + C �'fhg�a'r�b�j��Cj�f~}~j��'}hlC�mtvf���l�nel[a�be}�y|�»nerC{�bedsl
iswsnel[}�y#l[}h}hfhisbefhq%q�j�g5l � g5l[lx¼�Ï�½�¾»�o�Uµxr�p%l[��lon��Cwsa_tslon:g5rk{|l {|fh}~t3jkg5g5w'{|ivbefhrCa'g[��p
l
q�j�a6ivner��Cl¤bedsl �»rC}h}hr�p�fhas�.isnerkimrCg5f�befhrCaT�
p�dsf~q�dcp�fh}h}:�ml#wsg5l�� ws}Tfhacbedsl.g5l�§�w'l[}��; \E�3� �mY	�»Z������ /���� � $!� +	!�Ï ?"! &7&$# 1 $ �93=�)�5�93 $@12�)���% &% �u=J Z'

�
s C  8&�&$()1�1 $!���% &)	�+*�. $-,O�)'�(�. $!� + Z *%$2�@46,)&7 8�� 89)$&!,/. # �� #,)'l,/.�$102#=�)�� #,)' � Çv� ��� ? 1�3 $!' �93 $!�7$ $1%) �&%��&�� () #��+-,)'��/.�12�)���% &% � &$# " 3g�93=�)�+ C ! � � �2Z 
 C + [ Z � �/� C � Ç��~ÏkÏ�� 8&S�S46,�&% ��� 89)$�&!,/. # �� #,)'
,/.�$102#=�)�� #,)' � Çv� �C� ?

¦%dsl.nel[g5w'}�b�fhg��'jkg5l�tArCacbedsl�� rk}~}hr�p�fha'��isnerkimrCg5f�befhrCa � j�gzb�j�a_tsj�n�tAnel[g5ws}�bxfhaA}~fhasl�j�n�jk}h�Cl��sn�j��o�; \E�3� �mY	�»Z������ /�� �3� $!�54 BK� P766P *%$��2���% #() #�	+-,�'��/.�12�)���% &% &$#=" 3g�93=�)�
4 !

^
88888888_

� Z F7+ Z19VZ]\ C È MIMIM È
F;: P$< �) � � C ? ? ? ? ? ? ???
È ? ? ? ? ? ? ? ? ? È??? ? ? ? ? ? ? � P � Z F7+ P �2Z 9 P � Z]\ PÈ MIMPM È F;:>= < = L �) = L � � P

`
????????a

@ 3 $!�*$ 9 d \ d �2Z ! 9 d � Z]\ d �)'3( + d %!ÌÈ ,BA g ?�1�3 $ ���\�)' &C.�,)�%12���� #,)'� 4 � � Z ! D4� ! tsf~jk� � Ï 1 + Z 1 + Z + C 1 M M M 1-E P �2Zd � Z +Vd 


�



(� $f. ()& �2&$()1�1 $!���% #"�1 �)���% &% D4��
D4 !

^
88888888_

� Z F 9@Z]\ C È MPMIM È
F 9 C \ Z � C ? ? ? ? ? ? ???
È ? ? ? ? ? ? ? ? ? È??? ? ? ? ? ? ? � P �2Z F 9 P � Z]\ PÈ MIM�M È F 9 P \ P �2Z � P

`
????????a
M

# - 
�]'\�� /����21�3 $ 1 �)���! % u  8' � Çv� �C� �)'3( � Çv� ��� "7,)12$!& .%�*,)1 �93 $G() 8&!"f�7$!�� &)	�)�� �,)' ,/. �)'2$f.8.  43�� �" () �O$!�7$!'=�� #�/.6,!4=$!�*��� ,)�,/.@�-()9)$*"f�� #,)'�� () ��# &7 #,)'�� �*$7�/"f�� #,)' � (!4=$��2$! 8�93=$!�@ 8' � ;<'= 8�>$�9�,/. # 1 $ ,)�@� ; '  8�>$2() �O$!�7$!'3"%$ &f$!���� 8':+ , @  ��93
�)' #E4 @  8'3(&!" 3 $!12$".�,)�m�93 $ 9)$f. ,	"f �� (�; $f. ( , �93 $
�*$!& #6. �� 8':+ 12�����! &%  8&����% #() #�	+-,�'��/.S��'�(  ��2"7�)' *!$l$7��&% 8. ( &f$7$!'c� , &!�)�� 8&C.-( �93 $3 (%46,)�>$!&f$!&@,/.	� �*,%46,)&7 8�� #,)' 6 ?�
6? 1�3=$ &!�)1 $�"%��' *%$ $*�)&7 �. (2&f$7$!' � ,�3=,). ( ��� # $ �/. &!,�.�,�� �u , �)& r  8& () #��+-,)'��/.646,)&7 8�� 89)$(:$8; '  8�>$	?; \E�k�=<
� �=< ; \E�3� �mY	�»Z	� ��� /������E� ��l%jki'is}�y�h¤nerkimrCg5f�befhrCa�Çv� É�ber�{�j�b5nef O �u ��j�a_t3}~lob �N�ml
bedsl
gzyv{|{|l�b5nefh�[fha'��{�j�b5nef O�Ã
p
l.{�ws}hbefhis}hy�l�§�w_j�bef~rka'g � Ç�� Ê��%jka't � Çv�hÏ�ÈC�
rCa�bed'l�}hl��ub���y � jka't�rka�bedsl�nefh�kd�b%��y � � Z��?�vfha'q�lxbed'lx{�j�b5nef O s q[rk{|l[g
�unerC{)bed'l�tsfhg5q�nel�befh��j�befhrCa�rk��bed'l%b5n�j�a'g5imrkn5b
q[r�l��|q�f~l�a�beg fha�bed'l / tsf�nel[q�befhrkaT��f�b
fhg
tsf~jk�krCa_j�}��'j�a_t6bedsl�gejk{|l�d'rk}utvg?b5newsl
j�}~g5r��»rkn

�
s Ã
bed�wsg[�sbedsl.{�ws}hbefhis}~fhq�j�befhrCa���y �Âj�a_t � � Z�tsr�l[g�a'r�bxj���l[q�b�bedsl.{�j�b5nef O �s �'jka't�p
l#rC�sb�j�fha

D+ C ZpJ Ï
É ¼
�
s 1 D+ Z ¾V! Du�J Ï

�
�
s C�1 � Ç��~Ï�ÉC�

p�dsl�nel#p%l#d_j���l�g5l�b D+ Z ! � �+ Z � � Z�jka_t Du ! Du [ ! � �u ���2Z[�
��f~{|fh}~j�ne}�y��vl�§�w_j�befhrCa � Ç��~Ï[È��%� r�n + C �ml[q[rC{|l�g
D+ CC J Ï

É ¼�D+ C 1 �s ¾V! Du�J Ï
�
�
s C�1 � Ç��~Ï[Ç��

p�dsl�nel D+ C ! � �+ C � � Z[�/`Db�f~g#asr�p l�jkgzy°ber�g5l[l6bed'j�b#f�� D+ Z fhg#j�g5rC}hwsbefhrCaPrk�
l�§�w_j�bef~rka � Ç��hÏ�ÉC�o�Tbed'l[a D+ C ! D+ [ Z fhg3jg5rk}~wvbefhrCa�rk� � Çv�hÏ�ÇC�o�
`DaA��j�q�b��'b�j�¥�f~as��bed'lxb5n�jka'g5imrkg5l3rk�
l�§�w'j�befhrCa � Ç��hÏ�ÉC�Np%l#�kl�b
� D+ [ Z � C J Ï

É�� � �s D+ Z �\[�F � D+ Z �s �\[���! Du [ J Ï
� �
�
s [U� C�1

a'jk{|l[}�y
� D+ [ Z � C J Ï

É � D+ [ Z �s F �s D+ [ Z ��! DutJ Ï
�
�
s C�1

p�dsf~q�d�fhg�a'r�bed'fha'���swsb�l�§�w'j�befhrCa � Çv�hÏ�ÇC�#�
��r���j�n��'p%l#�kl�b �

�� ��
+ Z ! r Z! C � �2Z D+ Z � r Z! C+ C ! r Z! C � �2Z D+ [ Z � r Z! C ! r Z! C � � Z � r �2Z! C � + Z � �2Z r �2Z! C � [ � r Z! C�1 � Ç��~ÏP���

j�a_tAbedsl�bed'l[g5fhg�� rk}h}~r�p�gxg5f~asq[l#bed'l.{�j�b5nefhq[l[g r jka't"�)q�rC{|{�wvbelC� G
# - 
�]'\�� /�� ����'�(:$!�K�93 $ 3 (%46,)�>$!&f$!& ,/.�� �*,%46,)&7 8�� #,)' 6 ?�� ,S&7 8'�"%$ �  8& () #�	+-,�'��/. ,��)'  81@12$7(� #�)�>$�"7,)' &f$102# $!'�"%$ ,/.
� Ç��~ÏkÏ��  �& �93=�)� + Z ��'�( + C &S36�)�7$��93=$ &!�)1 $�() #�	+-,�'��/. ,< ?8$	?

� g 9 < � + Z �7! � g 9 < � + C �NM� ,)�� #"%$ 1 ,)�7$*,)9)$!� �93=���  8'
+:$!'�$!�*�/. + C %! + [ Z ,�#6' . $!&7& �u  8&2�). �7$*�-( ( ��&$()1�1 $!���% #" 1 �)���% &% 4# ?8$	? � ! ��� :�� �93  �&@ 8&�93 $2"7�)&f$-,B.�,��� 8'=&7� �)'�"%$-,5,/.��)' �/()9)$*"f�� 89)$5; $f. ( '3,)�!1 �/. � ,K�93 $� �' �>$!� .��-"%$-,�(� $f. () 8':+�� &$()1�1 $!���% #"2,!4=$!�\�)� ,)�  8' �93 $ R() ��7$*"f�� #,)'�?

{



� /�±����?¬
­�±�³�¬�±�­�´�«��
`��Up%l#q[rkw'}~tcwsg5l.bed'l.fha�bel�n5��j�q[l3q[rCa'tsf�befhrCasg

J Z ! r ?
? / J n C J C !lF ?? /�r J n Z � �s�hÏ��

bedsl���qod�p%j�ne��jk}h�Cr�nef�bed'{Âp
rCws}ut�q�rCa���l�ne�kl�fha|b�p
r#gzbel[i'g[��jka_t�bedsl�nel[g5w'}�b?p%rCws}~t��ml�rkisbefh{�jk}sf~a�bedsl�g5l[a'g5l�rk�©f�bel�n�j�bef~rka
q[rkw'a�beg[�|¡xas� r�n5bew'a'j�bel[}�y��Tjkg.bedsl�{�j�b5nefhq[l[g�n Z j�a_tln C j�nel|asrkb3g5i_j�neg5lC�:bedsl�y°q�j�a'a'r�b3�ml�wsg5l�t�fha�ivn�jkq�befhq[l�tsw'l6berbedsl[f�nxdsfh�Cd�q[rk{|i'wvb�j�befhrCa'jk}�q[rCgzb��?��lxbed'l�nel��»rknel#q[rka'g5f~tslonxbedsl#jkisisner�Ovf~{�j�bel�tA{�j�b5nefhq[l[g

n������Z Ã ! s É J + ���	�Z n����	�C Ã !lF s É J + �����C 1 � �s� ÉC�
p�dsl�nel + �����Z jka_t + �����C j�nel|g5i'j�neg5l�jka't�g5wsfhb�j��'}�y�jkisisner�Ovf~{�j�bel + Z j�a_t + C � nel[q�j�}h} bed_j�b s fhg3tvfuj��Crka_jk}u�o�?j�a_tPp
l
q[rka'g5f~tslon%bed'l��vq�d�p�j�ne�xjk}h�krknef�bed'{ � Ç��hÏ��¤p�f�bed�bed'l�fha�belon5��jkq�l�q[rka_tsf�befhrCasg � �v�~Ï��o��p�d'l�nel�bed'l�lPOsjkq�b%f~a�bel�n5� jkq[lxrCiml�n�j�berknegn � � '�!ÎÏ 1 Ék��j�nel#nel[i'}~j�q[l�tc��y|bed'l3j�i'ivner Ovfh{�j�bel[t�rka'l[gOn������� �
��l#f~a�b5ner�tvw'q[l�bedsl3jkw Osfh}hf~j�n5yA�Cj�nef~jk�'}hl[g

U Z ! Aer ?? / J n������C C 6 C U C ! A F r ?? / J n������Z C 6 Z 1 � �s� Ç��
p�dsl�nel(6 Z jka't	6 C tsl[asrkbel3bed'l3nel[gzb5nefhq�befhrCasg#rk�?bed'l/g5rC}hwsbefhrCa	6�ber�� Z j�a_t.� C ��nel[g5iml[q�befh��l�}hy��©j�a_t�p%l6g5w'�sgzb5new'q�bewvnelbedsl#rknefh�Cfha_j�}:ivnerC�'}hl[{Áfhacbelone{|g�rk�Ubedsl[g5l#}~j�b5bel�n��kj�nef~jk�s}~l�g[�,.- 
l
�]�
 ��� � $!� o *%$�(-$8;<'k$*(2 8' � É�� ÇC� ? 1�3 $
�3" 3 @ �)�/) �/. +-,)�% 8�93 1 � Çv�hÏ�� @  8�93K 8' �>$!� .��-"%$�"%,�'�() 8�� �,)' & J Z ! r��� H Jn������C �)'3( J C !$F �� H r J n������Z "%��' *%$S& #�*f&7��� # "f� # �*$7(� 8' .f,)�!1 � Ç�� Ç�� , @ 3=$!�7$��93 $S12�)���% &% W  8&5+) 89)$!'�*2(

W !
^
_ ¼ F + C J + �����C ¾�¼ + C J + �����Z ¾ � Z È

È ¼ F + Z J + �����Z ¾�¼ + Z J + �����C ¾ �2Z `a M � �s� ���

; \E�k�=<7� ��l.d_j���lxber�q[rC{|iswsbel W � U Z 1 U C 1 È 1 È��o� ¦%d'l#�kl[a'lon�jk}©g5rC}hwsbefhrCa�fha:� Z fhg��Cfh��l�a���y
Z Z �0/ �Q!NlPOvi�� Ï

r A s É J + Z C /���� Z 1
p�dsl�nel�jkg�bed'l#�kl[a'lon�jk}©g5rC}hwsbefhrCa�p�f�bedsf~a�� C f~g��Cfh��l�ac��y

Z C �0/ �Q!NlPOvi�� Ï
r A s É F + C C /���� C 1

p�dsl�nel#bed'l.��l�q�berkneg � Z j�a_t � C j�nel#q[rC{|is}hl�bel[}�yAtsl�bel�ne{|fhasl�t���y�bed'l�f~a�bel�n5� jkq[l3q[rka_tvfhbefhrka'g�rCaAj¤���l#d_j���lC��p�f�bed'fhaA� Z �
U Z ! AVr ?

? / J n �����C C Z Z �0/ ����� H � M ! A r ?? / J n �����C C lNOsi�� Ïr n Z /���� Z ��� H � M ! � n Z J n ���	�C � � Z 1
j�a_t©�vp�f�bed'fhaA� C �

U C ! A F r ?
? /cJ n������Z C lNOsi � Ïr n C / ��� C ��� H � M !¸¼ FOn C J n������Z ¾ � C M

¦%d�w'g[� Z Z �0/ � !ÌlNOsi�� Ï
r
n Z /�� ¼ n Z F n������C ¾ � Z U Z Z C �0/ �Q!NlPOvi�� Ï

r
n C /�� ¼ FOn C J n������Z ¾ � Z U C M

��l.bed'l[aAd_j���lCÃ J Z ��Z C �7! AVr ?
? / F n������C C Z C �0/ � !¸¼ n C F n������C ¾�¼ FOn C J n������Z ¾ �2Z U C 1

J C ��Z Z �7! A F r ?? / J n������Z C Z Z �0/ � !¸¼ FOn Z J n������Z ¾�¼ n Z F n������C ¾ �2Z U Z M
�xp�fha'��ber � Çv� ½C��jka't � �v� Ék�o�'bedsl�bed'l[g5fhg�� rk}~}hr�p�g[� G

�



����� ���	��

������������������������� �!�#"$�%��&�'(�)���*&$

�#&��#��+,�$�#� '(���.-
`Da°bedsfhg�g5l[q�befhrkaPp
l6� r�q�w'g.rka°bedsl6g5i'j�bef~jk}¤tvfhgzb5nef~�swsbefhrCa°r�� bedsl6g5iml[qob5new'{ rk�?bed'l3g5w'�sgzb5new'q�bewvnel�t�{�j�b5nef O d!e	F�b W �
`Da�bed'l�� rC}h}hr�p�fha'�s�vp%lxtsl�a'rkbelk��� rkn%jka�y�ge§�w'j�nel�{�j�b5nef O;�¸��p�f�bed0/ � � �
bedsl�g5iml�q�b5new'{ rk� �¸�Q�'rkn
gejk¥�l�rk�©g5fh{|i'}hfhq[f�b�y��
p
l/g5lob

1 Z Ã ! ¼ F + C J + �����C ¾�¼ + C J + �����Z ¾ � Z 1 C Ã ! ¼ F + Z J + �����Z ¾�¼ + Z J + �����C ¾ �2Z 1
j�a_tAbedsl.g5w'�sgzb5new'q�bewvnel�tA{�j�b5nef O�q[jka��ml.nel�p�nef�b5bel[a�jkg

dfeAF b W !
^
_ dfe F21 C
F21 Z d!e

`a
1 � �s� ½C�

j�a_tFp
l�q�jkaÄisner���lcbedslc� rk}h}~r�p�fha'�¢nel[g5ws}�b����Cfh��fha'�¢jPqod'j�n�jkqobel�nefh��j�befhrCaÌr��.bed'lcl[fh�Cl[a��kjk}hw'l[g�r��.bed'l�g5ws�'gzb5newsq�bewsnel�t
ivnerC�'}hl[{��,.- 
l
�]�
 � � � $!� �93 $S12�)���% &% d!e.Flb W *%$�(:$8;<'�$7(  8' � �s� ½k� ?03m$ 3=�)9)$

�	B4/ � dfe�F b W � !�5 � Ï F��©� C B�/ � 1 Z 1 C �
6 B4/ � 1 Z 1 C � !�5 � Ï�798 6 ��B4/ � d!e�F b W �; \E�k�=<7� �srkn�bed'l�À'negzb�i'j�n5b�rk�Tbed'l.ivner�rk�D�'}hl�b����ml.jkacl�f~�kl[a��Cj�}hw'l.r�� � dfe:F b W �o�sjkg5g5r�q[f~j�bel�tcp�f�bedAbed'l�l[fh�Cl[a���l[qoberkn

�;:71]3 �o�  ?8$	? ^
_ dfe F21 C
F21 Z d!e

`a ^
_ :

3
`a
!��

^
_ :

3
`a

� �s� � �

¿?§�w_j�befhrka � �s� � ��q�j�ac�ml#l�§�w'fh�kjk}hl[a�be}�y�nel�p�nef�b5bel[a�jkg�
� � � Ï�F��©� : !<1 C 3
� Ï�F��©� 3 !<1 Z :

� �s� �C�

��r���j�n��mjkisi'}�yvfha'�=1 Z ber�bedsl�À'negzb�l�§�w'j�befhrCaAf~a � �s� �C��jka'tcw'g5fhas��bed'l.g5l�q[rCa'tcrCasl.p%l#�Clob
1 Z 1 C 3 ! � Ï�F��©��1 Z : ! � Ï F �©� C�3 M � �s� ���

�'r�n%bed'l�g5l[q[rka_t�i_j�n5b%rk�©bed'l�isner�r�����p%l�nel[q�j�}~}mbed'j�b%f�� 6 fhg�jka�l[fh�Cl�av�kjk}hwsl�rk�>1 Z 1 C ��p�f�bedAj�g5g5r�q[f~j�bel�tAl[fh�Cl[a���l[qoberkn�?�� ?�$	?
1 Z 1 C ? ! 6 ? 1

bedsl[aT� 6 fhg�jkaAl[fh�Cl[a��kjk}hw'l3j�}hg5r�� rkn@1 C 1 Z p�f�bed�jkg5g5r�q[f~j�bel�t�l[fh�Cl[a���l�q�berkn�1 C ?��
�vr�� j�n��'}~lob�bed'l[a
: !<1 C ? 3 !<7 8 6 ? 1 � �s� Ê��

p�dsl�nel � 6 1 ?��
f~gxjkaAl[fh�Cl[asi_j�fhnxrk�A1 Z 1 C � �
rk{|i'wvbef~as�	1 Z : jka'tB1 C 3 �vp%l#�kl�b�
� � 1 Z : !<1 Z 1 C ?h! 6 ? !C7 8 6 3
1 C 3 !<7 8 6 1 C ? !<7 8 6 :Q1

p�dsf~q�dT�sg5l�b5befha'�"��!ÎÏ�7 8 6 �'j�nel3l�§�w'fh�Cj�}hl[a�b%ber�l�§�w_j�befhrCa'g � �v� �k�o�mj�a_t�bedsfhg�q�rCa'q�}~w'tsl[g�bedsl.isner�r���� G
¦%dsl�isnel[��fhrCwsg.}hl[{|{�j|gzb�j�bel[g.bed'j�bxbed'l�l�f~�kl[a��Cj�}hw'l[g#r��
bed'l/g5w'�sgzb5new'q�bewvnel�t�{�j�b5nef O � dfe.F b W �x}hfhl�fhaPbedsl6fha�bel�nefhrkn
r���j�tsfhg5q�rk�?bed'l6q[rC{|is}hlPO�i'}~j�a'l�q�l[a�bel�nel�t°f~a²Ï/p�fhbed°n�jCtvfhw'g.l�§�w'jk}Ubercge§�w'j�nel3ner�rkb3rk� bed'l6g5iml[q�b5n�jk}Un�jktsfhw'g#r�� bedsl
{�j�b5nef O�1 Z 1 C �vp�d'fhq�d�q[rkn5nel�g5imrCa_tvg�ber/bed'l.nel�tvw'q�befhrkaA��j�q�berknxrk�
bedsl3�vq�d�p�j�ne�3jk}h�Cr�nefhbeds{Áp�fhbedcf~a�bel�n5� jkq[l#q�rCa_tvf�bef~rka'gJ Z ! � r �� H F n������C 
3jka't�J C !2�]F �� H r J n������Z 
C��¦:r|l[asg5wsnel3q[rkav�Cl�ne�Cl[asq[lC�sbed'l#{�j�b5nefhq[l�g + �����Z jka't + �����C fhacbedsl
fha�bel�n5��j�q[l/q[rCa'tsf�befhrCa'g�d_j���l.bed�wsg%ber|�ml#qodsrCg5l[a�fha�r�n�tsl�n�ber|d_j���l@D � 1 Z 1 C � E ÏC��·+i_j�n5bef~j�}Tnel[g5ws}hbxfhacbed'fhgxtsf�nel[q�befhrka
fhg��Cfh��l[aA��y�bedsl�� rk}~}hr�p�fha'��}hl[{|{�jv�

O



,.- 
l
�]�
 � / � $!� + ���	�Z ! + �����C ! + , @ 3 $!�*$ +  8&S�2&$()1�1 $!���% #"546,)&7 8�� �9)$@(:$8;<'= 8�>$ 1 �)���% &%:? 1�3 $!' @ $ 3=��9)$
D � 1 Z � EGÏ 1 D � 1 C � EGÏfM; \E�k�=<7� ��fha'q[l + f~g�gzyv{|{|l�b5nefhqximrkg5f�bef~�Cl6tvl�À_asf�belC��p%l#q�j�acp�nef�bel

1 � !¸¼ F + � J + ¾�¼ + � J + ¾ �2Z ! + Z! C � F + � Z! C + � + �2Z! C J `zt�� � + � Z! C + � + � Z! C J `zt�� � Z + �2Z! C�1
j�a_t�bed'l�g5iml[q�b5news{)rk�
1 � q[rCfha'q�futvl[g p�f�bed|bed'l�g5iml[qob5new'{)rk� � F + �2Z! C + � + � Z! C J `�t�� � + �2Z! C + � + �2Z! C J `�t�� �2Z �7�©l�bbedsl[a � � 1�� �%�ml#j�a�l[fh�Cl�a'i_j�f�n�r��Ubed'fhg�}~j�b5bel�n�{�j�b5nef O��  ?8$	?

� F + � Z! C + � + �2Z! C J `zt � � + �2Z! C + � + � Z! C J `�t � �2Z � !�� � M
�cws}hbefhis}hyvfha'�|rkaAbedsl�nefh�Cd�b���y � + � Z! C + � + �2Z! C J `zt � �'j�g5fh{|i'}hl#j�}h�Cl[�vn�j�}~l[jCtsg+ � Z! C + � + � Z! C�� ! Ï�F �

Ï J � � M
�xp�fha'��ber(�Tl[{|{�j6Çv�hÏC� + � Z! C + � + � Z! C�fhgxj6nel�j�}Timrkg5fhbefh��l#{�j�b5nef O©Ã
p
l.bed'l[aAd_j���lC���»rkn�jka�y
	.B�� ��� �

£�l � + � Z! C + � + �2Z! C 	 1 D	T� X È M
¦%d�w'g[�

£xl A � J Ï�EFÄÏ C !lF ���� Ï F �Ï J �
���� C £�l A Ï F �Ï J � C EÄÈ 1j�a_tcr�p�fha'��ber6bed'l �%j[yv}~loyAb5n�j�a'gz� r�ne{�j�befhrCaAp%l#q�j�a�q[rCasq[}hw_tvl.bed_j�b�
 ��
 EGÏC� G

# - 
�]'\�� 
0�������\,)1 � $!1@1 � �v� É  ��O 8&� 81@12$*() #�)�>$ � , &f$7$ �936�)�  .2,�'k$K"7, #6. (�� ���-$ n����	�Z ! n Z ,)� n������C ! n C  �'� �v� Ék� , �93=$543�7$*"7,)'3() 8�� #,)'= 8' + @ , #=. (;*%$ $1%-�-"f� , �)& 1 Z !<1 C !�� ?
¦%dsl.� rC}h}hr�p�fha'��g5l[q�befhrCasgxj�nel3tsl�tvfhq�j�bel�t�ber�bed'l.q�d'rkfhq[l3rk�Ubedsl#jkisisner�Ovf~{�j�bel.{�j�b5nefhq[l�g + �����Z j�a_t + �����C �

� ��®:�¢´�« ´�«�¬�
3­��`�|³ 
 ³#®A«�¯²´�¬%´�®A«��
�'r�n�gejk¥�l#r��Ug5fh{|i'}hfhq[f�b�yAj�b�bed'l.q[rk{|i'wvb�j�befhrCa'jk}�}hl[��l[}���bed'l.{|rkgzb�a_j�bewsn�j�}Tq�d'rkf~q�l.q[rCasg5fhgzbeg�fhacjki'ivner�Osfh{�j�bef~as� + Z jka't+ C ��y�g5w'f�b�jk�s}hl/imrkg5f�bef~�Cl6tvl�À_asf�bel3tsf~jk�krCa_j�}U{�j�b5nefhq[l�g 4 Z jka_t 4 C ���xp�fhas��ber2h¤nerkimrCg5f�befhrCaPÇv�hÏ � p�d'fhq�d�gzb�j�bel�g�bed'j�bwsa_tslonxg5rk{|l3a'rkb�g5r�nel[gzb5nefhq�befh��l6jkg5g5ws{|isbefhrCasg�bed'l#{�j�b5nefhq[l�g + Z j�a_t + C d'j��Cl.bed'l#gejk{|l3tvf~jk�Crka_j�}»��jka'tcberE�Tl[{|{�j�v� Ç���p%l/qodsr�rCg5l 4 Z ! 4 C ! � 4 �mp�d'lonel 4 f~g.jka°jkisisner�Ovfh{�j�befhrCa�r�� bedsl6tvf~jk�Crka_j�}
rk� + Z]\ C �x¦%d'l/£�rC�'fha�fha�bel�n5��j�q[lq[rka_tvfhbefhrka'gxj�nel.bed�w'g��kf~�Cl[ac��y

J Z ! r ?
? / F s É J � 4 J C !lF r ?? / J s É J � 4

p�dsl�nel � B��Îfhg�j�i'j�n�j�{|l�bel�n�ber|�ml3bewsa'l�tc�»rkn�gejk¥�l3rk�?rkisbefh{|fh��j�befhrCa°r��?bedsl3q[rCa���l�ne�kl[a'q�l/n�j�bel/r��¤bed'l6�#�'����¦%dsl
ivnerC�'}hl[{Ârk�:rCisbefh{|fh��j�bef~rkaAfhg
p�f~tvl[}�y�gzbew_tsfhl�t|� r�n%bed'lxgzyv{|{|l�b5nefhq�imrkg5f�bef~�Cl�q�j�g5lC�v�'wsb
a'r3bed'l[r�nel�befhq�jk}mnel[g5ws}�b�lPOvfhgzbeg%fha
bedsf~g#g5l�a'g5l��»rkn#bed'l6w'asgzys{|{|lob5nef~q3q�j�g5lC��¦%d'l�rkisbefh{�jk}
i'j�n�jk{|lobel�n ��� ��� fhg#g5rCws�Cd�b3d'l�nel6fha�r�n�tsl�n#ber�{|fha'fh{|fh�[l/bedsl{�j Osfh{6w'{ �ml�b�p
l[l[aAbedsl.g5iml[q�b5n�j�}©n�jktsfhf#D C � 1�� Z �%jka't0D C � 1�� C �o��p�dsl�nel�p%l#d'j���l�g5l�b�1��� !¸¼ F + � J � 4 ¾�¼ + � J � 4 ¾ � Z� '�!ÎÏ 1 ÉC�o�
��f~asq[lC�v� r�n�j�a�y � B:# Q � D � 1 �� �7!N{�j�O����! � Q�"$# L � � ��� � � �� Q � ��� C �vp
l3g5l�b

% � � �
Ã ! {�j O���& � Q P # L � �('  � Q P # L � � ����*) F �) J �
���� C 1

j�a_tAp
l.p%rCws}~tc}hf~¥Cl.ber�g5rC}h��l.bedsl.rCivbef~{|fh��j�befhrCa�ivnerC�'}hl[{
% � ��� ��� �7! {|fha� �!+-, % � � �NM � ½��hÏ��

I



·Îg5fh{|is}~l�{�jka'fhisw'}~j�befhrCaA}hl�jCtvg�ber�bedsl.l�§�w'fh�kjk}hl[a�b�isnerk�'}hl[{

% � ��� ��� � ! {|fha� �!+-, {�j O���& � Q � # L � �('  � Q P # L � � ���� ) F �) J �
���� C !

! {|fha� �!+ , {�j O���& � Q � # L � �('  � Q P # L � � ���� � £xl ) F � � J g `�{ )� £xl ) J � � J g `�{ )
���� C !

!ÎÏ�Fc��{�j�O� �!+ , A {|fha���& � Q � # L � �('  � Q P # L � � � £xl )� � J £�l ) � C J � `�{ ) � C C M
� ½�� ÉC�

¹.f���l�nel�a�be}�y²�»nerk{ p�d_j�b�f~g�tvrCasl�fhaÎ¼�Ï�É�¾Ë�%p
l�tsr�a'r�b�d_j���l�j�aÅlPOvis}~fhq[f�b|�»rkne{�ws}~j�}hfha'¥�fha'��bedslAnel�j�}xi'j�n5b�jka't²bedsl
fh{�jk�kfha_j�n5y°i'j�n5b#r�� bedsl�l[fh�kl[a��Cj�}~wsl[g.r�� bedsl�{�j�b5nefhq[l�g + � 4 �2Z � '�! Ï 1 Ék�o�:j�a_t�p%l6q�jkasa'r�b#g5rC}h��l/bed'l�rkisbefh{|fh��j�befhrka
ivnerC�'}hl[{ � ½��hÏ���jka_j�}�yvbefhq�j�}h}hy��D�©l�b

� Ã ! {|fha����� "  � Q " # L � � £�l ) �ÎÃ ! {�j O����� "  � Q " # L � � £�l ) �|Ã ! {�j O����� "  � Q " # L � � `D{ ) M � ½�� Ç��

�xp�fha'��ber � ½�� ÉC�o�sp%l.nel�tvw'q[l#rkwsneg5l[}h��l�g�ber�g5rC}h��l.bed'l�rCisbefh{|fh��j�bef~rka�isnerk�'}hl[{
{�j O� �!+ , {|f~a� H \ W � ��� � \ ��� 6 � MP\ 	
� �p/

� � J / � C J R C 1 � ½�� ���
bedsl�}~j�b5bel�n.f~a�bel�ne�kjk}:�ml[fha'�3Æzw'gzbef�À'l�tP��ycgzys{|{|lob5n5yAp�f�bed°nel[g5iml[q�b.berAÈ�f~a°bed'l�R��kj�nef~jk�s}hlC��p�d'rCg5l6g5rC}hwsbefhrka�fhg.�Cfh��l�a
��y�bed'l��»rC}h}hr�p�f~as�A}hl[{|{�j��,.- 
l
�]��k���21�3 $ &!,/. # �� #,)'
,/.S�93 $�,!43�� 81� &)	�)�� #,)' 43�\,+*�. $!1 � ½�� ���  8&5+) 89)$!'�*2(

��� ��� !N{�j�O�
�� � C J � C 1 � � �=F � C�� � ½�� ½C�
�)'3( �93=$@,!43�� 81 �/.k�7$*( #="f�� #,)'�.��-"f� ,)�  8& *7, # '�(:$*( .%�*,)1 �+*7,)9)$ *2(

% � ��� #
�
����� �����
C ����� � 8 � P Q 	 P�� Q 	 P
C ����� Q 8 � P Q 	 P�� Q 	 P f�� � �=F�� C # � C J � C
� Q � � C 8 � � ��	 P� Q � Q C 8 � � ��	 P f�� � �=F�� C X � C J � C

� ½�� � �

; \E�k�=<7� �©l�b�� � ��1 /21 R'� Ã ! � H� � Q H � P Q W P �?·xg
? W � � ��1 /21 Rs� !lFxÉ �p/ R

¼ � � J / � C J R C ¾ C 1
j�a_t � B�# Q ��f�b f~g a'r�b%tvfh��q[w'}�b?ber#g5l�bed'j�b�� � ��1]/21 R'�Ufhg%tvl[q�nel�j�g5fha'�#p�f�bed�nel[g5iml[q�b?ber R�fha�¼ È 1 ��¾Ë�Cbed�wsg?bedsl�{|f~asfh{�w'{
d'jkg�ber��ml#g5rCws�Cd�b�� r�n,R(! �_�
��f~asq[l

? H � � �D1 /21 Rs�7! �
¼ � � J / � C J R C ¾ C � � C J R C F /@C � 1p%l�f~{|{|l[tsf~j�bel[}�y6d_j���l�bed_j�b���f�� � C�E � C F � C���� � ��1 /21 Rs�Uf~g
tsl[qonel�jkg5fha'�/fha / jka_t�bed�wsg?bedsl�{|fhasf~{6w'{¸fhg
j�b5b�jkfhasl�t�j�b

/ !��6�¤`�� � C F � C E � C E � C F � C �vbedsl�nel.lPOvfhgzbeg / M B � � 1 �.�o� / M ! � C J R C ��bed'j�b�{�j Osfh{|fh�[l[g�� � ��1 /21 Rs�o�sjka't�bedsl{|fha'fh{6w'{Áfhg.j�b5b�jkfha'l�t°j�b.rCasl6l�a_tsimrkfha�bxrk�?bed'l3fha�bel�ne�kjk}��b�Ufha'jk}h}�y��mf�� � C X � C F � C ��� � ��1 /21 Rs��fhg�fha'qonel�jkg5fha'��fha /j�a_t�bedsl.{|fha'fh{�ws{Âfhg�j�b5b�j�fha'l�tAj�b / ! � �¤¨xrkbefhq[l�bed'j�b��sfh�5� C F � C EÅÈ��sbedsfhg�f~g�j�}hp%j[ysg�bedsl.g5f�bew_j�befhrkacbed_j�b�r�q[q[wsneg[�¦%d�w'g[�v� r�n�jka�y � BA# Q �sjka_t�p�d_j�bel[��l�n�bedsl�g5fh�Ca�r�� � C F � C jka't � C F � C ��bedsl.{|fha'fh{�ws{ r���� � ��1]/ 1 Rs� fhgxj�b5b�jkfha'l[t
l[f�bedsl�nxj�b � � 1 �v�
r�nxj�b � � 1 �v�o�sj�a_tAp
l#d_j���l

� �
� � J �#� C J � C F

� �� � J � � C J � C !
��� �=F � � A � C F � � J � C C¼ � � J � � C J � C ¾�¼ � � J �#� C J � C ¾ M

J z



0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

0.05

0.1

0.15

0.2

0.25

α

Case 1

ψ
1
(α)

ψ
2
(α)

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

0.05

0.1

0.15

0.2

0.25

α

Case 1: ψ(α)

ψ(α)

i ���P� � u J x������	��

���¯z�� U u � � x���� g��+o�g�� � v ��� o � ��� � � g��lo�g � �
� � u � o�pfk ���L��� x�� g��+o�g�� � v ��� o

`�� � C E � �"F � C bed'l6{|f~asfh{�w'{ fhg/j�b5b�jkfhasl�t�fha � � 1 �v�o�Tp�dsl�nel�j�g/f�� � C X � � F � C bedsl�{|fha'fh{6w'{ f~g/j�b5b�jkfha'l�tPfha
� � 1 �v�o�¤¦%d'lxrCivbef~{|fh��j�befhrCa�isnerC�s}hl[{ nel[tsw'q�l[g
bed�w'g?ber6g5l[l�¥�bed'lx{�j�Ovfh{�w'{ r��Tbedslx�»w'a'qobef~rka�� � � �
tvl�À_asl�t|jkg � rC}h}hr�p�g[Ã

� � � �%Ã !
�
���� ����
� Z � � �7! � �

� � J �#� C J � C f�� � C@E � �=F � C
� C � � �7! � �� � J � � C J � C f�� � C X � �=F � C M

�'r�nxjka�y�À Ovl�t �0/ 1 Rs�o�sp
l#d_j���l
? � � � ��1]/21 R'�7! /

¼ � � J / � C J R C ¾ C � /@C J R C F �7C � 1
j�a_tcf�b�fhg�fh{|{|l�tvf~j�belxber�g5l[l.bed_j�b�bedsl.{�j�Ovfh{�ws{Âr�� � � ��1]/21 R'�
fhg�j�b5b�j�fha'l�tcfha

� C� �! ! / C J R C M
��l#d_j���l�bed�w'g%ber�q[rCasg5futvl�n�bedsnel[l.tsf���l�nel[a�b�r�q[q[wvn5nel[a'q[l�g[�
 : � ��F � C #ÅÈ � �Ufh�Cwvnel6Ï��oÃUf~a|bedsf~g
q�jkg5l"� � � �7!�� C � � �¤�»rkn�j�a�y � B�# Q �vjka't�bed'l�rCisbefh{�j�}_i_j�n�jk{|l�bel�n
fhg%�Cfh��l[a���y

� � � � ! � � C J � C M 8 : È(E � �:F � C E � C J � C � �Ufh�Cwsnel�ÉC�oÃUfha/bed'fhg¤q�jkg5l%bedsl%{�j�Ovfh{�j�r��m�mrkbed#� Z � � �Uj�a_t#� C � � �:r�q[q[wsn¤�»rkn � C X � �:F � C �j�a_tAbedsl.rCivbef~{�j�}Ti'j�n�j�{|l�bel�n�fhg�jk��j�fha��Cfh��l[a���y
� � � � ! � � C J � C M 8 � : � C J � C E � � F � C � �Ufh�Cwsnel�Ç��oÃ
fha|bed'fhg%}~j�b5bel�n%q�j�g5l � C ! � � F�� C g5l[i_j�n�j�bel[g bed'l�{�j�Ovfh{�j.rk�$� Z � � � j�a_t%� C � � �o�j�a_t&� � � �#q�j�aF�ml�l�j�g5fh}hy�g5l[l[a¢ber°�ml�fhasq�nel�jkg5fhas�P�»rkn � C E � �lF � C�j�a_t¢tvl[q�nel�j�g5f~as��j��»bel�n5p%j�n�tvg[��¦%dslArkisbefh{�jk}i'j�n�jk{|lobel�n�f~g�bed�w'g��kfh��l[ac��y
��� ��� ! � � �=F�� C M

��r���j�n��mj�g5fh{|i'}hl#j�}h�Cl[�vn�j�isner���futvl[g�l[gzbefh{�j�bel � ½�� � �o�mj�a_tcq�rCa'q�}~w'tsl[g�bedsl.isner�r���� G
# - 
�]'\�� ����� ! 9)$!�-(
&7 81 4�. $ &% �� # ���� #,)'],	"7"2# �%& @ 3 $!' �93 $��-()9)$*"f�� #,)'m; $f. (
9��)'= 8&�3 $!&f?('%' �93: 8&K"%��&�$ s ! È ,S�93 $,!4=$!�\�)� ,)�� 8& &$(�1@1 $!���% #"2, �)'�( @ $ 36�)9)$@�)'
$1%!4�.  �"f 8� $1%!43�*$!&7&% �,)'�.�,�� + ! + Z ! + C ,0+) 89)$!'�*2(+ ! r Z! C �u Z! C r Z! C ! r Z! CC� r �2Z! C u r � Z! C � Z! C r Z! C M

JPJ



0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

0.05

0.1

0.15

0.2

0.25

α

Case 2

ψ
1
(α)

ψ
2
(α)

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

0.05

0.1

0.15

0.2

0.25

α

Case 2: ψ(α)

ψ(α)

i ���P� � u M x � ���	��
 � � ����� 
 � � U u � � x ��� g��lo�g�� � v ��� ob� ��� � � g��+o�g � �
� � u � oqpfk ���L�L� x�� g��+o£g�� � v ��� o

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

0.05

0.1

0.15

0.2

0.25

α

Case 3

ψ
1
(α)

ψ
2
(α)

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

0.05

0.1

0.15

0.2

0.25
Case 3: ψ(α)

α

ψ(α)

i ���P� � u | x � ����� 

� � ���	��
 � � U u � � x ��� g��lo�g�� � v ��� ob� ��� � � g��+o�g � �
� � u � oqpfk ���L�L� x�� g��+o£g�� � v ��� o

1�3 $�� , *f 8'  8' �>$!� .��-"%$�"7,)'3() 8�� #,�' "7�)' �93 # & *%$ @ �% 8���>$!'
�)&
r
?
? / J � r Z! C � g 9 < � �u � Z! C r Z! C�)'3( �93=$ � # '  8':+
,/. �93 $S46�)�*�)12$!�>$!� � B�� "7,) 8'�"f �(:$!& @  8�93
�93 $g,!4 �� 81@ &)	�)�� �,)' (-,)'k$2 8'�� � 8��2 �'��93 $K"7�)&f$g,/. 47# �*$f. ($f.8.  43�� #"G43�*,+*�. $!1�&f?

	 /	
3³#®c«�¯ ®�­�¯�
3­ ´k«c¬�
/­��`�|³ 
 ³#®c«�¯²´[¬%´�®A«��
`DaAbed'l#ivnel[��fhrCw'g�g5l�q�befhrCaT�sp%l#wsg5l�t�jkaAfha�belon5��jkq�l/q�rCa_tvf�bef~rka�rk�U£xrk�'fhacb�yviml�p�d'fhqodAnel�jCtvg[�'� r�nxtsrC{�j�fha�� Z Ã

r
?
? / F s É J � 4

p�dsl�nel 4 fhg:j�g5w'f�b�j��'}hl
tvf~jk�Crka_j�}�{�j�b5nef O��©��l?j�nel?f~a�bel�nel�gzbel�t.d'l�nel¤fha3q[rCasg5f~tsl�nefha'��{|r�nel
�Cl[asl�n�jk}�fha�bel�n5��j�q[l?q[rCa'tsf�befhrCa'g[�
p�dsrCg5l3iml�n5� r�ne{�jkasq[l#fhg��mlob5bel�n�bed_jka�bed'l.£�rC�sfhacrCasl[g[�
¦Uj�¥�f~as�cfha'g5isf�n�j�befhrCa��unerC{�µxfh��tsrkaTº g.b5nefhqo¥ � g5l�l�¼ ÉC½�¾»�x� r�n6jk�'g5r�ne�'fha'�A�mrCwsa_t'j�n5y�q[rka_tsf�befhrCasg[�:p
l�q[rCasg5f~tsl�n3fha�bel�n5��j�q[l
q[rka_tvfhbefhrka'g�rk�Ubedsl.� rkne{ �J+Ã ! Aer ?

? / F s É J � 4 C Aer ?
? / F s É J � 4 C

JNM



p�dsl�nel 4 f~g.j�imrkg5fhbefh��l6tsf~j��CrCa'jk}¤{�j�b5nef O���j�a_t � j�a_t � j�nel6imrCg5f�befh��l/i_j�n�j�{|l�bel�neg[�.¦%d'l/isner�tswsq�b�yvfhl[}~tsg�j�g5l�q[rCa't
r�n�tsl�nxtslonef~�kj�befh��l.p�f�bed�nel[g5iml[q�b�ber / �vbed'l.tsf�nel[q�befhrCaca'rkne{�j�}©ber6bed'l.fha�bel�n5��j�q[lC��J+Ã ! r �

?
? /�r

?
? / F s

?
? / � J � � J � � r 4 ?

? / F
� J �É s 4 J � � 4 C J s C� M

�xp�fha'��ber � É�� Ç��o�sp%l#q�j�acnel[is}uj�q[l#bed'l�belone{|g�f~a�bed'l#i'j�nel[a�bed'l�g5f~g���y r u �'jka't�p
l#�Cl�b�bed'l#fha�bel�n5� jkq[l#q[rka_tvfhbefhrka�J+Ã ! r u�J � � J � � r 4 ?? / F � J �É s 4 J � � 4 C J s C� M
`Da�rkn�tslon�ber|p�nef�bel/bedsl/fha�bel�n5� jkq[l6q[rCa'tsf�befhrCa°fha�bed'l3� rkne{ r ? � ? / F s � É J + ����� ��j�a_t��mr�p�f~as��rCa°rCasl6d'jka_tcber�bedsl� jkq�b�bed_j�bxfha�bel�n5� jkq[l#q[rka_tvfhbefhrka'gxj�nel#l�§�w'fh�kjk}hl[a�b�w'i�ber|jkacf~a���lon5bef~�s}hl�b5n�jkasgz� rkne{�j�befhrCa�rCaAbed'l.fha�bel�n5��j�q[lC�_jka_tArCaAbedsl
r�bed'l�n�d_jka'tAber|bed'l.� jkq�bxbed_j�b s � r ��jka't 4 j�nel�tvf~jk�Crka_j�}¤jka_t�q�rC{|{�wvbelC�vp%l3q�jka°{6w'}�befhi'}�y�rCa�bed'l#}hl��ub

�J¸��yAbedsl
fha���l�neg5l#r�� � � J � � 4 �_rk�sb�jkfhasf~as��À_a'jk}h}�yAbedsl.fha�bel�n5��j�q[l3q[rCa'tsf�befhrCa

J+Ã ! r
?
? / F s É J

� � 4 J 4 �2Z r utJ � Ï � ��� 4 � Z s C� J � M � � �hÏ��
¦%dsf~gxjk{|rkw'a�b%ber�q�d'r�rkg5l/jka�j�i'ivner Ovfh{�j�befhrka�rk�Ubedsl.{�j�b5nefhq[l�g + Z jka_t + C ��y�{|l�jkasg�rk�+ ����� Ã ! � � 4 J 4 �2Z r utJ � Ï � ��� 4 �2Z s C� J � 1
p�dsl�nel|bed'l|i_j�n�jk{|l�beloneg � j�a_t � d_j���l�ber��ml|g5wsfhb�j��'}�yPbew'a'l[t©Ã3bed'l|rkisbefh{|fh��j�befhrCa�rk��bed'l|i'j�n�j�{|l�bel�neg3fha�bed'l|wsas�
gzyv{|{|l�b5nefhq#q�j�g5l6fhg�gzbefh}h}
j�a�rCiml[a�ivnerC�'}hl[{�� �srC}h}hr�p�fhas��p�d'j�bxf~g�tsrka'l3fha¢¼hÏ�½�¾U�»rkn.iswsnel[}�ycl[}h}~fhivbef~q/isnerk�'}hl[{|g[�'f~a�bedsl
a�w'{|lonef~q[jk}�bel[gzbeg�rk�Ubedsl�� rk}~}hr�p�fha'��g5l[q�befhrCa©�sp
l3qodsr�rCg5l � jka't � g5w'q�dAbed_j�b�Ã

� � ! � � 1 � J � !�� É � � J �#� 8 � � 1 � � � ÉC�
p�dsl�nel � j�a_t��Îj�nel/tsl�À'a'l�t�fha � ½�� ÇC�o�

� � ±���
3­�´�³ �E�+­�
 �%±��[¬ �
`Da�bed'fhg¤g5l[q�befhrCa�p
l�bel[gzb?g5l[��l�n�j�}_tsf���l�nel�a�b?fha�bel�n5��j�q[l�q[rCa'tsf�befhrCasg
j�a_t�j�}~�krknef�bed'{|g¤fha�bed'l
g5l[{|f��Dq�rCa�befhavwsrCwsg¤�un�jk{|l�p
rkne¥
r�� bedsl6ivnel[��f~rkw'gxg5l[q�befhrCasg[�/�crknel6isnel[q[fhg5l[}�y��mp
l�tsl[jk}Up�f�bedPjka°fhasÀ_asf�bel/bews�ml/fha�É�¹6� � !c�l% � È 1 Ï��o�Tjka't�q[rCasg5f~tsl�n
bedsl#rCiml�n�j�berkn

5ÄÃ !lF A ?? / G � R'� ?? / J ?
?VR � � Rs� ??VR C J + � Rs� ?? / J�� � Rs� ??VR J T � Rs�p�f�bed²j�¹.f�nefhqods}hl�b��mrkw'a_tsj�n5yPq[rka_tsf�befhrCa²j�b6bedsl��mrkb5berC{ j�a_t�j�¨xl[w'{�j�a'a��mrkw'a't'j�n5y�q[rka_tsf�befhrCa¢rka�bed'l|berkiT�c��l

wsg5l3j6À_asfhbel���rC}hw'{|l�tsfhg5q�nel�befh��j�befhrCa�rk�:bed'l.rkiml�n�j�ber�nxfhacbedslbR�tsf�nel[q�befhrkacyvf~l�}utvfha'��j/b5nefutvf~jk�Crka_j�}:{�j�b5nef O u r��
rkn�tvl�nN@Rm�¤��l��sw'fh}~t�bedsl.{�j�b5nefhq[l[g�r��Ubed'l�g5w'�'gzb5newsq�bewsnel[t�ivnerC�'}hl[{Â� rkn��kj�nefhrCwsg�f~a�bel�n5� jkq[l#q�rCa_tvf�bef~rka'g�jka't�p
l#gzbew_t�y|bed'l[f�n
g5iml[qob5n�jv�¤��l��Cfh��l�fha�bedsl�b�j��'}hl[g
bedsl�n�j�befhr6r��Tbedslx}~j�ne�kl[gzb�{|r�tvw'}hw'g?rk�©bed'l�l[fh�Cl[a��kjk}hw'l�g%r���l�n
bedslxg5{�j�}h}~l�gzb%nel�jk}mi'j�n5b��
��l|jk}hg5rc�kfh��l�bed'l6a�w'{��mlon.rk�
g5w'��tvrC{�jkfha°g5rC}h��l�g/q�rkn5nel[g5imrka_tsfhas�AberAbedsl�g5rk}~wvbefhrCa�r��
bedsl�g5w'�sgzb5new'q�bewvnel�t°isnerC�s}hl[{
� Ç�� ÇC�.��y�j L �c£�¿ ��j�}~�krknef�bed'{ p�f�bed�j�n�jka_tvrC{8nefh�kd�b3d'jka't�g5f~tsl��6��¦%dsl�a�w'{|l�nefhq�j�}
bel[gzbeg3j�nel|iml�n5�»rkne{|l�t°p�f�bed
��·?¦��:·��
	� � �hÏk�_j�a_t�bed'lxgzberCi'isfha'�/q�nef�bel�nefhrCacfhg�j#nel�tvw'q�befhrCa�rk�Tbed'l�nel[g5f~tsw'jk}���y�j3� jkq�ber�n#Ï�È �2Z M �¤·x}�bedsrCw'�kd�p
l.tvr
asrkb.q�rCa'g5f~tvl�n3j�tsfhg5q�nel�befh��j�befhrCaPf~a�bedsl / tsf�nel[qobef~rkaT�mbedsl/nel[g5ws}�beg.j�nel�j|�Cr�r�t°f~a'tsfhq�j�bef~rka�r��¤p�d_j�b�p%rCws}~t°d'jkisiml[a�fha
bedsl#q[rkn5nel[g5imrka_tvf~as��� ws}h}hyctsfhg5q�nelobel#q�jkg5lC�
��l#w'g5l.fha�bel�n5��j�q[l3q[rCa'tsf�befhrCasg�r��
bed'l��»rkne{

J Z ! r ?
? / F s É J + ���	�C 1 J C !$F ?? /�r J s É J + ���	�Z 1

j�a_tAp
l#}~fhgzb�d'lonel�j��ubel�nxbedsl#tsf���l�nel�a�b�j�i'ivner Ovfh{�j�befhrka'g�rk� + d �0g !ÎÏ 1 Ék�%p
l#w'g5l�tAf~a�bed'l#a�w'{|lonef~q[jk}mbel[gzbeg[�
��
 �»]��3���:]�� Ã%¦%dsl#fha�belon5��jkq�l#q[rCa'tsf�befhrCa�w'g5l�g�bedsl#jkisisner�Ovfh{�j�bel�t�{�j�b5nef O + �����d ! 4 Q ! � g 9 < � + Z �7! � g 9 < � + C �o���� � ��� Ã3¦%d'l|fha�bel�n5� jkq[l|q[rka_tvfhbefhrka�w'g5l�g3bedsl�tvfuj��Crka_jk} {�j�b5nef O 4 Q p
l[fh�Cd�bel�t���y�bedsl�rCivbef~{�j�}¤i_j�n�j�{|l�bel�n ��� � �tsl�À'a'l�t�f~a � ½�� ½C�o�

J |



� # �'X��8� Ã7�©l�b 4 �ml bed'l�ge§�w_j�nel%ner�rkb rk�_bedsl�tsf~jk�krCa_j�}'{�j�b5nef O ' ! � g 9 < ���u J ��
P' �o�Cp�d'lonel �u jka't �s j�nel�tsl�À'a'l�t

f~a¢�vl[q�befhrka²Çv��¦%dsl�jki'ivner�Osfh{�j�bel|{�j�b5nef OPf~a�bedsl|fha�belon5��jkq�l�q�rCa_tvf�bef~rka¢fhg6�kf~�Cl[a¢��yPbedsl�tsf~jk�krCa'jk}%{�j�b5nef O 4
p%l[fh�Cd�bel�tA��y�bedsl.rCivbef~{�j�}Ti'j�n�j�{|l�bel�n � # �Cfh��l�a���y|� rkne{6w'}~j � ½�� ½k��p�dsl�nel.p%l#d'j���l�nel[is}uj�q[l�t � � 1 � 1 �v� p�fhbed
�� Ã ! {|fha���! �� � �� Q��N P� � # L P
� £�l ) Z! C�1 ��ÎÃ ! {�j�O���& � � �� Q��N P� � # L P � £�l ) Z! C�1 ��|Ã ! {�j O���! �� � �� Q��N P� � # L P
� `D{ ) Z! C M � ���hÏ��

�
	 \ e - \ � ÃP¦%d'lcf~a�bel�n5� jkq[l�q�rCa_tvf�bef~rkaNfhg��Cfh��l[aÄ��y¢�»rkne{6w'}~j � � �~Ï���p�d'l�nel 4 fhg�tsloÀ_a'l[tÄj�g��»rkn�bed'l�# �'X��8�
f~a�bel�n5� jkq[l|q�rCa_tvf�bef~rkaT�:jka'tPbed'l6rCivbef~{�j�}¤i_j�n�j�{|l�bel�neg � � j�a_t � J � j�nel��Cfh��l�a���y�� r�ne{�w'}~j � � � ÉC�o�©p�d'l�nel�p
ld_j���l�nel[is}~jkq[l�t � jka't��Î��y �� jka_t ��¸jkg�tsloÀ_a'l[tAfha � ���~Ï��o�

�'r�n
bedsl�Àsnegzb bDp%r3fha�bel�n5��j�q[lxq�rCa_tvf�bef~rka'g � 
 �»]��3���:]�� j�a_t � � ��� �¤fhb fhg
asl[q[l[g5gej�n5y�ber#q[rC{|iswsbel�lPOvis}~fhq[f�be}�y�bedsl�{�j�b5nefhq[l[g+ d �0g ! Ï 1 Ék�o���vfha'q[l3asr|lPOvi'}hfhq[f�b�� r�ne{�ws}uj|fhgxj��kjkfh}~jk�s}hl�fha�bed'fhg.tvf�nel[q�befhrCa©�_p%l/w'g5l/jka°f�bel�n�j�bef~�Cl6ivner�q[l�tswvnel#ber�g5rk}h��l
l�§�w'j�befhrCasg � Çv� ÊC�6jka't � Çv�hÏ�ÈC�o�%j�a_t¢j�b�l�j�qod¢gzbel[i�p
lAd'j���l|berPq�rC{|i'wvbel�bed'l�ge§�w_j�nel�ner�r�b�r���j��»w'}h}%{�j�b5nef O����vwsqod
ivner�q[l�tswvnel�bewsneasg%rCwvb�ber��ml�ber�r�q[rCgzbe}�y�ber��ml�q[rCasq[l[fh�Cj��'}hl.fhacivn�jkq�befhq[lk�?¦:r|j���rCf~t�g5w'q�d�j6tvn�j[p��_j�qo¥m��p%l.wsg5l.fha�bedsl
# �_X���� jka_t 	 \ e�- \ � f~a�bel�n5� jkq[l#q�rCa_tvf�bef~rka'g�j6g5fh{|is}~lon�jkisisner�j�qod�bed_j�b�q�jka��ml.w'g5l[tAfhaAivn�jkq�befhq[lk�
¦%dsl#jkisisner�Ovfh{�j��befhrCasg3rk� + Z j�a_t + C j�nel��'w'fh}�b/a'l[�k}hl[q�befha'�cbedsl �Tfhl|�vn�jkq�¥�l�b#fha�l�§�w'j�befhrCasg � Çv� Ê��#jka't � Ç��~Ï[È��o�c�crknel�r��Cl�n��Uber�j���rkf~tbedsl�q[rk{|i'wsb�j�befhrCa�rk�Tbed'l�ge§�w'j�nelxner�r�b�rk�:j6{�j�b5nef O���p
l.g5fh{|i'}�y|q[rk{|i'wvbel�bedslxge§�w_j�nelxner�r�b�rk�Uf�beg�tvf~jk�Crka_j�}Ë�vp�d'fhq�dAfhg
lPO�b5nel[{|l�}hy�q�d'l�j�iT�
��l6d'j��Cl6j�}hg5r�fh{|is}~l�{|l[a�bel�tAbed'l L l[asl�n�jk}hfh�[l�t°£�rC�'fha_Í�£�rC�'fha°j�}~�krknef�bed'{ � g5l[l�¼�Ï�ÊC¾»�oÃ%p%l3p�fh}h}Unel�� l�nxber�fhb.jkg���#E#��
¦%dsf~g�q�d'rCfhq[l#q�rkn5nel[g5imrka_tsg�ber�j�i'is}hy�bed'l L �c£�¿ �cjk}h�krknef�bed'{Áber6bedsl#fha�belon5��jkq�l#isnerC�s}hl[{

� n Z J n C � � !=<
ivnel[q[rCa'tsf�befhrCasl�tc��y

� ! r Z � r Z J r C � �2Z A n Z F s É C � Z r Z � r Z J r C � �2Z J r C � r Z J r C � � Z A n C J s É C � Z r C � r Z J r C � �2Z 1
p�dsl�nel r � � '(! Ï 1 Ék��fhg�bed'l3{�j�b5nef OArk�¤bed'l3��fhg5q[rCg5f�b�y�q[r�l��|q[fhl[a�begxf~a.� � ��¨�r�bef~q�l/bed'j�bxf~a�bedsfhgxq�j�g5l6bedsl#g5f~��l6r��?bedslfha�bel�n5��j�q[l3isnerk�'}hl[{ ber��ml�g5rC}h��l�tcfhg�d_j�}��Ubed'l.g5fh�[l#r��¤rkbedsl�n�q�jkg5l�g[�_�'wvb��vrCaAbedsl.rkbedsl�n�d_j�a_t©�vl�j�qodAf�bel�n�j�befhrCa�q�rCa'g5fhgzbeg
fha�g5rC}h��fha'�3�mrkbed|j#¹.f�nefhq�d'}hl�b�j�a_t�j#£�rC�sf~a|�mrkw'a't'j�n5y6�kjk}hw'l�isnerk�'}hl[{)fha|l�jkq�d�g5w'��tvrC{�jkfha©�:��l�nel[imr�n5b
fha|bed'l%b�j��'}hl[g
bedsl.berkb�jk}©a�w'{6�ml�n�rk�Ug5w'��tsrk{�jkfha'g�g5rk}h��l[g[�


 ��� �=�A� �A�#�.+ 
>�@��� 
 ����� �#��� � �#" �)� �#� ��� +$����
>� �2�#���@& � �#���.�
`Da°bedsfhgxÀ'negzbxg5l�nefhl[g#r��?bel�gzbeg[�©p
l6q�rCa'g5f~tvl�n.bed'l3q�j�g5l6p�dsl�nel/bedsl6��fhg5q[rkg5fhbDy�q[r�l���q[fhl[a�beg.g5d'r�p gzb5nerka'��tsfhg5q[rka�befha�w'f�befhl[g
fha�bed'l R�tsf�nel[qobef~rkaT� ¦%d'lxtsrk{�jkfha��=! � % � È 1 Ï�� fhg�tsfh��f~tsl�t�fha�ber/bel�a�g5}~j��'g%r��:dsl[fh�Cd�b�� R(!lMhÏC��p�d'l�nel�bed'l���f~g5q�rCg5f�b�y
q[r�lo�|q[fhl[a�beg�j�nel�q[rka'gzb�jka�b��¤¦%dsl�tvf���l�nel[a'q�l��mlob�p%l�l[a�bed'l���fhg5q[rCg5f�befhl[g%fha�b�p
r3a'l[fh�Cd��mr�nef~as�3g5}uj��'g q�jka��ml�rk�©rkn�tvl�n�Ï�È ' �
¦%dsl���fhg5q[rCg5f�b�y�q�r�l��|q[fhl[a�beg%fha|bed'l g ��bed�g5}~jk��fhg%�Cfh��l�a���y G !�� !�� �0g �o��bedslx}~j�b5belon��ml[fha'�#bed'l g �Ëbed�q�rC{|imrCasl[a�b
r��Tbedsl��l�q�berkn���! ¼ �D1 � 1 � 1 � 1 � 1 � 1���1��D1 � 1�� ¾Ë�_p�dsl�nel � ! ÏfM I�Èv� � ! Ï�M I �v�©jka't��A! Ï�M IkÉ�����l#b�jk¥�l/j|q[rka'gzb�jka�b�nel�jkqobef~rka
bel�ne{ T(!¸Ï�Èv�'jka'tAbed'lx� rC}h}hr�p�fha'��jCtv��l[q�befh��l�À'l[}~tsg
g � +�!¸Ï[ÈCÈ�� � !GÈvÃ
bedsl#��l[}hr�q[f�b�y�fhg�a'rkne{�j�}mp�fhbedAnel[g5iml[q�b�ber�bedsl.fha�belon5��jkq�lC�
g g � +�!GÈ�� � !¸Ï[ÈCÈ�Ã?bedsl#��l[}hr�q[f�b�y�fhg�i_j�n�j�}h}~l�}Tp�f�bedcnel[g5iml[qob�ber6bed'l.fha�bel�n5��j�q[lC�
g g g � +�! � !ÎÏ�ÈCÈ�Ã bedsl.��l[}hr�q[f�bDyAÀ'l[}~tcfhgxtvf~jk�Crka_j�}Tp�f�bedcnel[g5iml[qob�ber6bed'l.fha�bel�n5��j�q[lC�
g#Z � + � Rs� !¸Ï[ÈCÈ�R CC� � � R'�7!ÎÏ�ÈkÈ?q�rCg � ��� Rs�oÃ
bed'l.��l�}~r�q�fhbDycfhg�a'r�}~rka'�kl�n�q[rCasgzb�jka�b��
`Da�¦Ujk�s}~l#Ï�p%l�nel[imr�n5b bedsl�nel[g5w'}�beg¤� rkn%tsf���l�nel[a�b {|l[g5d�i'j�n�jk{|lobel�neg�� R*!ÎÏ � N@R��?¦%dsl�isnerCimrkg5l�t�fha�bel�n5��j�q[lxq�rCa_tvf�bef~rka'gg5dsr�pNrCa�rCaslxd'jka_t|j�a|fha'q�nel�j�g5l�fha��mrkbed|g5ws��tsrC{�j�fha|g5rC}h��l[g�j�a_t�q[rka_tvfhbefhrka�a�ws{��ml�n¤p�f�bed|nel[g5iml[q�b ber3bedslx{|l�g5d'g5fh�[lC�
j�}hbedsrCws�Cd�bed'loy�nel�{�jkfhacnel�j�g5rCa_j��'}hl � jki'j�n5b�� r�nxbedsl#q[rCa'tsf�befhrCa�a�w'{6�ml�n�rk�:bed'l3tsf~j��CrCa'jk}Uivnel[q[rka_tsf�befhrCasfha'���o�%��aAbedsl
r�bed'l�n�d_jka't�jk}h}:bedsl6ivnerCimrCg5l[t°fha�bel�n5� jkq[l/q[rCa'tsf�befhrCasg�g5d'r�p¸j|� jkf�n#fha'g5l�a'g5f�befh�vf�bDy�p�f�bed�nel[g5iml[q�bxber�bedsl3��l[}hr�q[f�b�y�À'l[}~t©�
�'r�n.j�a°jCtv��l[q�befhrCa�À'l[}~t�i_j�n�jk}h}hl[}:ber�bed'l3fha�bel�n5��j�q[l3bed'l L l[asl�n�jk}hfh�[l�t°£xrk�'fhamÍ�£xrk�'fha�j�}~�krknef�bed'{ g5d'r�p�g�bed'l3lPOviml[q�bel�t
lPOsj�q�b�ivnel[q[rka_tsf�befhrCasfha'�Ptswsl�ber�bed'l�gzyv{|{|l�b5n5y°rk��bedsl�ivnerC�s}~l�{���¦%d'l��ml[gzb6iml�n5�»rkne{�jkasq[l[g�jk{|rCas�cbed'l�ivnerCimrCg5l[t
fha�bel�n5��j�q[l3q[rCa'tsf�befhrCasgxj�nel3rC�sb�j�fha'l�t�p�fhbedAbed'l#g5l[q[rka_tcr�n�tsl�n�rka'l[g[�

Jw~



� uwv � � � � � ��� J z M z ~ z O z JN{ z
��� J zPz � ��� � p � � v
	Lu � �
������������� J | M]J M�~ |L� � z
��� z ������� J I | z |P{ ~ � {�J

� �! "�#� J O M { |L� ~ � {�J
$&%('�)*%
+ J { J O M]J M | ML�
, ��� J z JNM JNM JNM J�M� �L��� �
������������� J z OKp�J � M ILIKp�Jw~ { � �]p O JLp ~¥M u �dz | M]p ILM u �dz |
������� J ~�p�M � M ~�p I � |P~�p O ~LIKp�M {PI�p �
� �! "�#� JN{Kp � J |�JPp�� | ~�IKp�� � |Kp�M J z �]p |
$&%('�)*%
+ MKp � I �Kp ~�{ � p ~sJ IKp |LM JPJLp ML�
, ��� JLp J ~ JLp JNO JLp JNI JPp�J O JPp�M z

��� z � ��� � p � � v
	Lu � �
������������� JNM M z MP� |P{ �LM
��� J zPz ������� J O | z | � ~LI {�M

� �! "�#� J O M O | � ~LI {�M
$&%('�)*%
+ Jw~ J � M z M | ML�
, ��� M M M M M� �L��� �
������������� ~¥�]p {L� JNM ~�p�Jw~ MPO z p {P{ �PILMKp � � JPp�M]J u �dz |
������� O�p OL| J��]p ~LO MKJPp {P{ | z p ILM ~P~sp J
� �! "�#� I�p JNI J ~�p���~ MKJPp |P{ | z p � � ~L|�p I
$&%('�)*%
+ JLp ILO MKp � z |�p MP{ |Kp ILM ~sp �
, ��� JLp zLz JLp zLz JLp zLz JPp zPz JPp zPz

��� J zPz � ��� � p � � v
	Lu � �
������������� JNM M z MP� |L� �KJ
��� J zPz ������� J I | z |P{ ~LO {�J

� �! "�#� J O M { |P{ ~LO {�J
$&%('�)*%
+ Jw~ J � M z M | MP{
, ��� O O O O O� �L��� �
������������� ~¥�]p {LM JNM ~�p z � MPO z p ~L| �PILMKp MPI JPp�M]J u �dz |
������� O�p OL{ J��]p��]J MKJPp � z | z p I ~ ~P~sp J
� �! "�#� I�p z � J��]p���~ MP|Kp | z |L|Kp � O ~LO�p M
$&%('�)*%
+ MKp zLz MKp � J |�p �P{ ~�p ~L| �Kp |
, ��� JLp z J JLp z J JLp z M JPp z M JPp z M

��� J zPz-� � � ��� � p � � v
	Lu � �
������������� J | M]J MP� | � � ~
��� J zPz � � �qg�~/. � o ������� J I | z | � ~LO {�J

� �! "�#� J O M { |P{ ~LI {�M
$&%('�)*%
+ J { J I MPM M�~ MP{
, ��� { O O O O� �L��� �
������������� O�JPp z M M z �]p�M z |LI ~�p O � � IP{�p |�J JPp {KJ u �dz |
� ����� JLJPp � I JNIKp I ~ ML�]p � M |��]p OL� � z p � ~
� �! "�#� J�M]p z { JNIKp | ~ ML�]p ILM |L{Kp ~LI �]JLp � z
$&%('�)*%
+ MKp M � |�p z M |�p � z ~�p�M z �]p z |
, ��� JLp z M JLp z { JLp z I JPp z I JPp z I

rW� � v�u J x k u � � v � � � � � v � �Lu � u � � ��� �]� �}� � � ��0 � � � �P� � v � � u � u � �
� u � u �L� � � � u21 � � u ��� �

JN�




 ��� � ���=�A�#�.�2�C��&�'=+$� - �����$�
¡xi�ber�a'r�p p
lAd'j��Cl|q[rCasg5futvl�nel�t²tsfhg5q[rka�bef~a�wsfhbefhl[g6fha�bed'lER�tvfhnel�q�befhrCaT�¤p�dsf~q�d�yvfhl[}~t�b�p%r°g5ws��tsrC{�j�fha'g/gzys{|{|lob5nef~q
p�f�bed�nel[g5iml[q�b�ber�bed'l/f~a�bel�n5� jkq[lk�.`�a�bedsfhg�g5l[q�befhrka°p
l6q�rCa'g5f~tvl�n3tsfhg5q[rka�bef~a�wsfhbefhl[gxfha°bedsl3�vfhg5q[rkg5f�b�y�q[r�lo�|q[fhl[a�beg#jk}hg5r�fha
bedsl / tsf�nel[q�befhrkaT�vysfhl[}~tvf~as��b�p
r|tsf���l�nel�a�b�g5ws��tsrk{�jkfha'g[�?¦%dsl#rCiml�n�j�berkneg�f~a:� Z jka_t�� C j�nel.bed�w'g�asrkb�bed'l#gej�{|lC�sjka'tbedsl#{|r�tsl[}�isnerk�'}hl[{�nel�jktsg

o Z]\ � 6 Z !98 fhaA� Z o C \ � 6 C !"8 fha�� C

r Z
?V6 Z? / ! r C

?V6 C? / rkaAj 6 Z !S6 C rCa�j
� ��� ÉC�

p�dsl�nel o d \ � �0g !ÎÏ 1 ÉC�%fhg�j6À'a'f�bel.��rk}hw'{|l.tvfhg5q�nel�befh��j�befhrkaPr��

o�d ! A ?? /DG d � R'� ?? /AJ ?
?VR �`d � Rs� ??VR C J +Vd � Rs� ?? /	J � d � Rs� ??VR J Tfd � Rs�

��l#g5rC}h��l#isnerk�'}hl[{ � ��� Ék�%��yAj�a�jCtstsf�befh��l3�vq�d�p�j�ne�#{|l�bed'r�t|p�d'fhq�dcnel�jCtvg
o Z]\ � 6�P/Q ZZ !"8 fha�� ZAVr Z ?? / F s CÉ J + C \ : ) C 6 P-Q ZZ ! A r C ?? / F s CÉ J + C \ : ) C 6 P C rka�j

� ��� Ç��

o C \ � 6 P/Q ZC !"8 fha�� C

A F r C ?? / J s ZÉ J + Z]\ : ) C 6 P-Q ZC ! A F r Z ?? /cJ s ZÉ J + Z]\ : ) C 6 P Z rkaAj
� ��� ���

p�dsl�nel�bed'l�{�j�b5nefhq[l[g + d \ : ) j�nel|g5wsf�b�jk�'}hl�j�i'isner�Ovfh{�j�befhrCa�rk�%bedsl�{�j�b5nefhq[l�g + d��»rkn3bed'l�tsrC{�j�fha���d5�
jka'tPp�dsl�nel s dfhg3bed'l|{�j�b5nef OPrk��bedsl�q[r�l���q[fhl[a�beg�+Vd��c¦%d'l|{�j�b5nef~q�l[g + d \ : ) j�nel|�'wsf~}�b/g5l[i'j�n�j�bel�}hy�jkg/fha²�vl[qobef~rka'g6½�jka't � Ã6bedsl[g5lj�i'isner�Ovfh{�j�befhrCasg3tsrkaTº b.b�jk¥Cl�fha�bercjkq[q�rCw'a�b.bedsl6� jkq�b3bed_j�b.bed'loyPj�nel�wsg5l�t�fha�jctsrk{�jkfha�tsl[q[rk{|imrCg5f�befhrCaPp�d'l�nel�bedsl
rkiml�n�j�ber�negx�kj�n5y��»nerk{ rCa'l#g5ws��tsrk{�jkfha�ber6bed'l#rkbedsl�n��
��l°�»r�q[w'gAd'l�nel°rkaGbedvnel[l°tsf���l�nel�a�bAg5f�bew_j�bef~rka'g[� �Uf�negzbe}�yNp%l°q[rka'g5f~tsl�nAbed'l°g5w'��tvrC{�j�f~asg�� Z j�a_tU� C ber¢�mlPdsrk�{|rk�Cl[asl[rCwsg[��a_jk{|l�}hy�� bed'l���fhg5q[rCg5f�bDyÅq[r�lo�|q[fhl[a�begctvr�a'r�b�qod'jkas�Cl�fhaÅbed'lcf~a�bel�nefhr�ncr��#l�jkq�dNg5ws��tsrC{�j�fhaT��j�a_tFbedsl
tvf~g5q�rCa�befhavwsf�bef~l�gxj�nel.}hr�q�j�bel[t�jk}hrCas��bed'l�f~a�bel�n5� jkq[l�g[�
¦%dsl[aT�vp%l.jk}h}hr�p bed'lx��f~g5q�rCg5f�b�y�q[r�l���q[fhl[a�beg�ber6d_j���l#tvfhg5q[rCa�befha�ws�
f�befhl[gxjk}hg5r�fha'g5f~tsl.bedsl.g5w'��tvrC{�j�f~asg[�7�Ufha_j�}~}�y��vp%l#q[rka'g5f~tslon�j�a'fhg5rkb5nerki'fhq#q[r�l���q[fhl[a�beg[�'p�d'lonel.bed'l.iml�ne{|l[jk�'fh}hf�b�y�fhaAbedsl
/ tvf�nel[q�befhrCactsf���l�neg%�»nerk{ bed'lximl�ne{|l�j��'fh}hfhbDy�f~a�bed'l,R�tsf�nel[q�befhrCa©� �vwsqod�g5f�bew_j�befhrka'g�b�yvi'fhq�j�}h}hy�j�nefhg5l#f~a�bed'lxg5f~{6w'}~j�befhrka
r��©nel�g5l�ne��rCf�neg
jka_t6g5l�tsfh{|l[a�b�j�n5y6�_j�g5fha'g[��tvw'l�bed'l�q[rk{|i_j�q�befhrCa|rk�mner�q�¥�g[�¤`�a|j�}h}_q�jkg5l�g p%l�q[rk{|i_j�nel%bed'l�iml�n5� r�ne{�jkasq[l[g
r��TbedslxivnerCimrCg5l[t�fha�bel�n5� jkq[lxq[rCa'tsf�befhrCa'g p�fhbed|bedsl L l[asl�n�jk}hfh�[l�t�£�rC�'fha_Í�£�rC�'fha�jk}h�krknef�bed'{���p�dsf~q�d�fhg%l[g5iml[q[f~j�}~}�y�g5wsfhbel[t
ber�b5nel[j�b�bed'l.Àsnegzb�r�q[q[wsn5nel�a'q[lC�
`DaÄj�}h}�q[jkg5l[g[�?p%l�b�jk¥�lAjPwsa'f�� r�ne{ nel�j�q�befhrCa²bel�ne{ T Z ! T C ! Ï�È��%j�a_t¢bed'l�gejk{|lAjCtv��l[q�befhrCa¢À'l[}~tsg|tvl[g5q�nefh�ml�t¢fha
��l[q�befhrCaS���hÏC�Ì`DaF¦Ujk�s}~l�gcÉ�bedsnerkw'�Cdq��p
lcnel[imr�n5b|bed'lAnel�g5w'}�beg�� r�nctvf���l�nel[a�b|{|l[g5d²i_j�n�jk{|l�beloneg � RS! Ï � N@Rm�N`�a
bedsl|d'rC{|rk�Cl[asl[rCwsg3g5w'��tsrk{�jkfha'g3q�j�g5l|bed'l|��fhg5q[rCg5f�b�y�q[r�l���q[fhl[a�beg�j�nel G Z ! � Z ! ÏfM I��s�¤j�a_t G C ! � C ! Ï|nel[g5iml[q��
befh��l[}�y���`�a�bed'l/d'l�belonerC�Cl�a'l[rkw'g.g5ws��tsrC{�j�fha'g�q[jkg5lC��bed'l/g5w'��tvrC{�j�f~asg�� Z jka_t.� C j�nel�j���j�f~a�tsfh��f~tsl�t�fha�ber|bel[a°g5}uj��'gr�� dsl[fh�Cd�b � R�![MhÏC�_p�dsl�nel3bed'l3��f~g5q�rCg5f�b�ycq[r�l��|q[fhl[a�beg�j�nel/q[rCasgzb�jka�b�� �Tl�b � !)ÏfM I��s� � !)Ï�M I�É��©jka_t���! Ï�M I�È���¦%dsl
��fhg5q[rCg5f�bDy¢q[r�l��|q�f~l�a�beg6fha�bed'l g ��bed¢g5}~j��Fr�� � Z fhg/�Cfh��l[a¢��y G Z ! � Z ! � Z �0g �o�
bed'l�}~j�b5bel�n��ml[fha'��bedsl g �Ëbed¢q[rk{|imrk�asl[a�bxr��
bed'l3��l[qoberkn � Z ! ¼ ��1��D1 � 1��D1 ��1���1��D1 � 1 � 1�� ¾Ë�_p�d'lonel�jkg�bed'l#��fhg5q[rCg5f�bDy�q[r�l��|q�f~l�a�beg�fha�bed'l g �Ëbed�g5}~jk��r��Q� C fhg�kf~�Cl[a°��y G C ! � C ! � C �0g �o�mbedsl3}uj�b5bel�n.�ml�f~as�|bed'l g ��bed�q�rC{|imrCasl[a�b�rk�¤bed'l3��l[qoberkn�� C !Â¼ � 1��D1 ��1���1 � 1 � 1��D1���1 ��1�� ¾��
`Da�bed'l�jkasf~g5r�b5nerCisf~q�q�j�g5lC�¤À_a_j�}h}hy��
bedsl��vfhg5q[rkg5f�b�y�q�r�l��|q[fhl[a�beg�fha�bedsl g �Ëbed¢g5}~jk�²j�nelA�kf~�Cl[aT�¤fha�bed'l / tvfhnel�q�befhrCaT�?��y
G Z !�� Z �0g �%fha�� Z jka'tc��y G C !�� C �0g �
p�fhbedsfhaA� C �sp�dsfh}~l3fhacbedslbR�tsf�nel[q�befhrCa°j�nel#�Cfh��l[ac��y � Z ! 6 Z �0g �%fhaA� Z jka'tA��y� C ! 6 C �0g �¤p�fhbedsfha:� C ��bed'l�}~j�b5bel�n��ml�f~as�/bedsl g �Ëbed�q[rC{|imrka'l[a�beg rk�:bedsl���l�q�berkneg 6 Z !¸¼ � 1���1 � 1 ��1 � 1���1 � 1 � 1 � 1 �_¾©jka't
6 C ! ¼ � 1���1 � 1���1 � 1 ��1 � 1 � 1 � 1 � ¾Ë�vnel[g5iml[q�befh��l�}hy��
`DaPbedsl�q�j�g5l|rk�%dsrC{|rk�Cl[asl[rCwsg.g5w'��tvrC{�jkfhasg � ¦Ujk�s}hl�ÉC�o�©bed'l L l[a'l�n�j�}hf~��l�t�£�rC�'fha_Í�£�rC�'fha�jk}h�Cr�nef�bed'{�g5dsr�p�g#bedsl�lPO��
iml[qobel�t�rCisbefh{�j�}Uq[rCa'tsf�befhrCa°a�w'{6�ml�n��sp�dsl�nel�j�g.fha°belone{|gxr��
g5ws��tsrC{�j�fha�g5rC}h��l[gxbed'l3rkbedsl�n.fha�bel�n5��j�q[l�q�rCa_tvf�bef~rka'g�j�nel
g5}hfh�Cd�be}�y��ml�b5bel�n � nel[q�jk}h}mbed_j�b
rka'lxfhbelon�j�befhrCa�rk� L £x£Njk{|rCwsa�beg ber#b�p
r6g5ws��tsrC{�j�fha|g5rC}h��l[g%fhasgzbel�jCt|rk�TrCaslx�»rkn%bedsl�rkis�
befh{|fh�[l�t��vq�d�p�j�ne��{|l�bedsr�tsg��o��j�a_t�bed'l�nel�fhg�a'r/jkisisnel[q�fuj��'}hl.tvf���l�nel[a'q�l.jk{|rka'�#bed'l�{��
`�a�bedslxq�j�g5l.rk�Td'lobel�nerC�kl[a'l[rkw'g

J {



0 0.5 1 1.5 2
−1

−0.5

0

0.5

1

Real

Im
ag

Diagonal

0 0.5 1 1.5 2
−1

−0.5

0

0.5

1

Real

Im
ag

Λ opt

0 0.5 1 1.5 2
−1

−0.5

0

0.5

1

Real

Im
ag

Robin

0 0.5 1 1.5 2
−1

−0.5

0

0.5

1

Real
Im

ag

Order 2

i ���P� � u ~ x��Yu � u � � � u � u �P� � � ��� �]� ��� ��� � x � � u � � � � � � ��� u � ��� � � � � � ��� � u �¨� � �/� v u � �wp

g5ws��tsrC{�j�fha'g � ¦Ujk�s}~l�ÇC�o��bed'l�q[rka_tsf�befhrCa|a�ws{��ml�n
�»rkn
bedsl L l[a'lon�jk}hfh�[l�t�£xrk�'fhamÍ�£xrk�'fha|jk}h�krknef�bed'{ �kner�p�g%g5fh�Casf�À_q�j�a�be}�y��
j�}hbedsrCws�Cd�a'rkb%g5r/nel[{�j�ne¥Cj��'}�y�j�g
� r�n�bed'lxtsf~jk�krCa_j�}�isnel[q[rka_tvfhbefhrka'l�n�� ¦%d'fhg%fhg�i'j�n5befhq[w'}~j�ne}hy�l��vf~tvl[a�b%fha|bed'l�q[jkg5l�r��
j�a
jkts��l[qobef~rkaAÀ'l[}~tAa'r�ne{�jk}mber6bedsl�fha�bel�n5��j�q[lC� ¦%d'l#�ml�gzb�iml�n5� r�ne{�jka'q�l[g�fhaAbel�ne{|g%r��
�mrkbed�f�bel�n�j�befhrka�q[rCwsa�beg�jka_t�q[rka_tsf��
befhrCaPa�w'{6�ml�nxj�nel�rk�sb�j�f~asl�t�� r�n.bed'l/g5l[q[rka_t°rkn�tslon.fha�bel�n5��j�q[l�q[rka_tvfhbefhrka'g[�#`Da°� jkq�b��©fha�bel�ne{|g�rk�%g5ws��tsrk{�jkfha�g5rC}h��l[g[�
bedsl.g5l[q[rka_tAr�n�tsl�n�q�rCa_tvf�bef~rka'g�jka't�bedsl L l[asl�n�jk}hfh�[l�tc£�rC�sfhamÍ�£�rC�sfha�jk}h�krknef�bed'{ j�nel.q[rC{|i'j�n�j��'}hlC�s�'wsb
bed'l.q[rka_tvfhbefhrka
a�w'{6�ml�n.ivner��vf~tvl�tP��y�bedsfhg#}uj�b5bel�n3fhg#g5fh�Ca'f�À'q�jka�be}�yPd'fh�Cdsl�n���`DaPbedsl�q�j�g5l�rk�%jkasf~g5r�b5nerCisf~q|q�r�l��|q[fhl[a�beg � ¦Ujk�s}hl*����bedslL l[asl�n�jk}hfh�[l�t�£�rC�sfhamÍ�£�rC�sfha�jk}h�krknef�bed'{ g5dsr�p�g j�§�wsf~q�¥#�kner�p�bed�fha/bel�ne{|g
rk�mg5ws��tsrk{�jkfha�g5rk}~�Cl[g[��j�}hbedsrCws�Cd�fha'g5l�a'g5f�befh��l
ber�bedsl|jCtv��l[q�befhrCa�À_l[}~t©�
jka_t�fhb/fhg3q[rC{|i'j�n�j��'}hl|bercbed'l�Àsnegzb3rkn�tslon�fha�bel�n5��j�q[l�q[rCa'tsf�befhrCasg[�c`Da�bed'fhg3}~j�b5bel�n/q�j�g5l�bedsl
tvfuj��Crka_jk} isnel[q�rCa_tvf�bef~rka'l�n��:jk}�bedsrCw'�kd��kf~��fha'�cjA�'jCt°q[rCa'tsf�befhrCa�a�ws{��ml�nx� rkn#bedsl�fha�bel�n5��j�q[l�isnerk�'}hl[{��©g5d'r�p�g/jA�kr�r�t
iml�n5�»rkne{�j�a'q[l|fha�belone{|g#rk��a�w'{6�ml�n.r���g5w'��tvrC{�jkfhasg.g5rC}h��l[g[�c��asq[l|jk�CjkfhaT�:bed'l�g5l[q�rCa_tPrkn�tvl�n/f~a�bel�n5� jkq[l|q�rCa_tvf�bef~rka'g
ivner���f~tsl/bed'l6�ml[gzb.nel[g5ws}hbeg#fha°bel�ne{|g�r��%�mr�bed�q[rka_tvfhbefhrka�a�w'{6�ml�n�jka_t°a�w'{6�ml�n�r��%g5ws��tsrC{�j�fhaPg5rk}h��l[g[�6`�a	�Ufh�Cwsnel(�
p
l/�kfh��l#bed'l#g5iml[q�b5n�j�r��
bed'l#g5ws�'gzb5new'qobewsnel�t�isnerC�s}hl[{|g�� rkn�bed'l#�kj�nefhrkw'g�f~a�bel�n5� jkq[l3q[rka_tvfhbefhrka'g�f~aAbed'l#d'lobel�nerC�kl[a'l[rkw'g
q�j�g5l�p�f�bedKN@R(!S��Èv�vfha��Uf~�kwsnel.½#bedslxg5iml[qob5new'{ r��Tbedsl�g5ws�'gzb5new'qobewsnel�t�ivnerC�'}hl[{ � r�n%bed'l L l[a'l�n�j�}hf~��l�tA£�rC�sf~a_Í�£�rC�sf~a
·�}~�krknef�bed'{ f~a¢bedslcgejk{|l�g5f�bew_j�bef~rkaT�
f~aq�Ufh�Cwvnel � p%lc�kfh��l�bedslcq[rka���l�ne�Cl�a'q[lAd'fhgzberkn5y��»rkn|bedslAivnerCimrCg5l[tFfha�bel�n5��j�q[l
q[rka_tvfhbefhrka'g[�mj�a_t�f~a��Uf~�kwsnel��/bedsl#q[rCa���lone�Cl[asq[l.d'fhgzber�n5ycr��
bed'l L l[asl�n�jk}hfh�[l�t�£�rC�sfhamÍ�£�rC�sfha�jk}h�krknef�bed'{��
� ��®A«�³ ��±��%´�®c«��
��l/ivnerCimrkg5l�t�d'l�nel/j�p%j�yAber|�'wsf~}~tcrkisbefh{|fh�[l�tcfha�bel�n5� jkq[l/q[rCa'tsf�befhrCasgx� r�n�wsa'gzyv{|{|l�b5nefhq.}~j[y�l�nel�tAl[}h}~fhivbef~q/isnerk�'}hl[{|g[�
�'jkg5l�t�rCaAj/g5l�{|fh��q[rka�bef~a�wsrCw'g?� r�ne{�w'}~j�bef~rkaAr��Tbedsl�tvf���l�nel[a�bef~jk}�isnerk�'}hl[{���fha�rkn�tslon%ber6d'jka'ts}hlxgzb5nerka'�6tsfhg5q[rka�befha�w'f�befhl[g
j�a_t°jkasf~g5r�b5nerCisf~l�g.fha�bed'l3q[r�l��|q�f~l�a�beg[��¦%d'l/a�w'{|l�nefhq�j�}Tbel[gzbegximl�n5� r�ne{|l�t�fhaPj�g5l[{|f���tvfhg5q�nel�bel/g5l�b5befha'��l[a'}hfh�Cd�bel[a�bedsl
nerk�'w'gzbeasl[g5g�rk�
g5wsqodAfha�belon5��jkq�l/q�rCa_tvf�bef~rka'g�p�f�bedcnel[g5iml[qob�ber�bed'l.{|l�g5d'g5fh�[lC�vbed'l#jkts��l�q�befh��l�À_l�}ut���bed'l.dsl�bel�nerC�kl[a'l�fhbefhl[g
j�a_tcbed'l/j�a'fhg5rkb5nerki'fhl[g#fha�bed'l3��fhg5q[rCg5f�b�y�q[r�l��|q[fhl[a�beg[��¦%d'l3q[rk{|i_j�nefhg5rka°p�f�bed�bedsl L l�a'l�n�j�}~fh�[l[tP£�rC�sf~a_Í�£�rC�sf~a°j�}h�Crk�
nef�bed'{��Cl[g5iml[q[f~j�}~}�y|g5wsf�bel�t�ber.d_j�a_tv}~l�tvf~g5q�rCa�befhavwsrCwsg ��fhg5q[rCg5f�bDy�q[r�l���q[fhl[a�beg ivner���f~tsl[t6bed'l�tsfhg5q[rka�bef~a�wsfhbefhl[g j�nel�}hr�q�j�bel�t
j�q�nerCg5g|bed'l�g5w'��tvrC{�j�f~asg�fha�bel�n5��j�q[l[g[�
f~g�§�wsfhbel�isnerk{|fhg5f~as��ber�p%j�n�tvg�j°�»w'}h}�yFtsfhg5q�nel�belcjki'ivner�j�qod©�
fha²bel�ne{|g�r����mr�bed
f�bel�n�j�bef~rka¢q[rCwsa�beg3jka_t��U{|rkgzb3rk��j�}~}��
r���q[rka_tsf�befhrCa�avws{��ml�n.rk�%bedsl�isnerk�'}hl[{��E�'wvn5bed'l�n#p
rkne¥°a'l�l�tsg#berc�ml�tvrCasl�fha
bedsf~g�tsf�nel[q�befhrkaT��fha�rkn�tvl�n�ber|lPO�bel[a't�g5w'q�d�rCivbef~{|fh��j�befhrCa�rk�?fha�bel�n5��j�q[l�q�rCa_tvf�bef~rka'g�berAj��»w'}h}�y°tsfhg5q�nelobel6ivnerC�'}hl[{��_jka't

J �



� uwv � � � � � ��� J z M z ~ z O z J { z
��� J zLz � ��� � p � � v 	Pu � �
�������!�"��� | � � � �
� � z � � �2� 0 � �  ��� � � � � �

$&% '")*%
+ ~ � � � �
, � � { { { O O� �L��� �
�������!�"��� JPp z M JLp z � JPp z O JLp J ~ JPp�M |

� � �2� 0 � �  ��� JPp z M JLp z ~ JPp z � JLp JLJ JPp�JN�
$&% '")*%
+ JPp z J JLp z M JPp z J JLp z M JPp z |
, � � JPp z J JLp z J JPp z J JLp z J JPp z J

��� z � ��� � p � � v 	Pu � �
�������!�"��� � � � � �
� � J zLz � � �2� 0 � �  ��� � � � � �

$&% '")*%
+ � � � � �
, � � { { { { {� �L��� �
�������!�"��� JPp z { JLp z I JPp�J | JLp JNO JPp�M {

� � �2� 0 � �  ��� JPp z | JLp z ~ JPp z � JLp z { JPp z �
$&% '")*%
+ JPp z J JLp z J JPp z M JLp z M JPp z |
, � � JPp z J JLp z J JPp z J JLp z J JPp z J

��� J zLz � ��� � p � � v 	Pu � �
�������!�"��� � � � � �
� � J zLz � � �2� 0 � �  ��� � � � � �

$&% '")*%
+ � � � � �
, � � O O O O O� �L��� �
�������!�"��� JPp z ~ JLp z � JPp�JPJ JLp J � JPp�M�~

� � �2� 0 � �  ��� JPp z � JLp z � JPp z { JLp z � JPp z O
$&% '")*%
+ JPp z J JLp z J JPp z M JLp z M JPp z |
, � � JPp z J JLp z J JPp z J JLp z J JPp z J

��� J zLz � � � ��� � p � � v 	Pu � �
�������!�"��� � � � � �
� � J zLz � � �qg�~-. � o � ����� � � � � �

� �! "�#� � � � � �
$&% '")*%
+ � � � � �
, � � { { { { {� �L��� �
�������!�"��� JPp z { JLp z O JPp�JNM JLp J � JPp�MP�
������� JPp z ~ JLp z � JPp z { JLp z � JPp z O
� �! "�#� JPp z ~ JLp z � JPp z { JLp z � JPp z O
$&% '")*%
+ JPp z J JLp z J JPp z M JLp z M JPp z |
, � � JPp z J JLp z J JPp z J JLp z J JPp z J

r+� � v u M x k u � � v � � � � � ��� � � � u � u �P� � � ��� �K� ��� ��� �

J O



� uwv � � � � � ��� J z M z ~ z O z J { z
� � J zPz � � � � p � � v 	Pu � �
�������!�"��� J z JN{ M z M � | �
� � z � � �2� JNO |�M ~LO { ~ OL�

� �! "�#� J�� M � | � � z {LM
$ %('")*%
+ I J�� J I M | M {
, � � J ~ JNO M z MPM M�~� �L��� �
�������!�"��� {Kp���~ M � p�JN� {P~�p�M � J | � p I ~ M O��]p�J I
� � �2� �]p OPI MP�]p�M { |��]p � � � z p � z � JPp I ~
� �! "�#� M]p IL� JPJPp � M J � p OP{ ML�]p OP{ | � p z �
$ %('")*%
+ M]p z | M]p ~�� MKp ILI |�p �PI ~sp | z
, � � |LMKp ILI ~�M]p |KJ �KJPp O ~ {�JPp ~L{ � JPp�JPJ

� � z � � � � p � � v 	Pu � �
�������!�"��� I JN{ M z M � |P{
� � J zLz � � �2� J � MPO ~ z �PM {P{

� �! "�#� J�� ML� |L� ~�� � �
$ %('")*%
+ I J�� J I MPM MP�
, � � J ~ JNO M z MPM M�~� �L��� �
�������!�"��� {Kp z M MPM]p�� { �P|Kp�M � JPJ ~�p |L� M |L{Kp ~ �
� � �2� |Kp { z Jw~�p�M | M z p ~L| MPIKp�JN� ~sJPp ~L{
� �! "�#� M]p {PI OKp � I J ~�p ~�� MKJPp��P� |�JPp�Jw~
$ %('")*%
+ JPp O ~ M]p�JPJ MKp {LO |�p M � |�p IP~
, � � J z p JLJ JNM]p � z J��]p�� { JNOKp��PM MKJPp ~��

� � J zPz � � � � p � � v 	Pu � �
�������!�"��� J z JN{ M z M { |P{
� � J zLz � � �2� J � MPO |PI �PM {P{

� �! "�#� J�� ML� | ~ ~P~ � �
$ %('")*%
+ I J�� J I MPM MP�
, � � J ~ JNO M z MPM M�~� �L��� �
�������!�"��� {Kp z M MPM]p�� { �P|Kp�M � JPJ ~�p |L� M |L{Kp ~ �
� � �2� |Kp�� I Jw~�p�M]J M z p ~�J MPIKp�JNM ~sJPp ~�M
� �! "�#� M]p {PI OKp ~�M JN|Kp � M M z p ~ z MPIKp�� |
$ %('")*%
+ JPp OL� M]p z { MKp {�J |�p JNO |�p OP~
, � � J z p ~¥M JNM]p�� { J��]p�� O JNOKp ~ z MKJPp |L�

� � J zPz � � � � � � p � � v 	Pu � �
�������!�"��� I JN{ M z M { |P{
� � J zLz � � ��g�~/. � o � � �2� J � M � | � �]J {LM

� �! "�#� J�� M � |P| ~L| �P�
$ %('")*%
+ I J�� J I MPM MP�
, � � J ~ JNO M z MPM M�~� �L��� �
�������!�"��� �]p � J M]JPp�� I � z p � � J z OKp OP{ MPML�]p z �
� � �2� |Kp��P� J |Kp ~�M JNOKp OPI MP{Kp � ~ | � p ILM
� �! "�#� M]p {KJ OKp z J J�M]p IPO JNIKp ~L| MPOKp�J �
$ %('")*%
+ JPp IP{ M]p z J MKp �P| |�p JLJ |�p � �
, � � JPJLp O�J J |Kp IP{ JN{Kp I � M z p�J z MP|Kp�M O

r+� � v u | x k u � � v � � � � � �K��� u � u ��� � ��� �K� ��� ��� �

J I



� uwv � � � � � ��� J z M z ~ z O z JN{ z
��� J zPz � ��� � p � � v
	Lu � �
��� �!����� � JNM J�� M z M { |P{
��� z ������� J O |L| ~L{ { z � M

� �! "�#� J O |�M ~�J �]J { z
$&%('�)*%
+ JNM JN{ J I M z MP�
, ��� M z |P~ ~L{ ��~ {LM� �P��� �
��� �!����� � {Kp ~ z JN�]p z M |�M]p z ~ {L�Kp ~ � J |�JPp��]J
������� |Kp z | JPJPp�� O M z p { ~ |KJLp |�� ~��Kp �PO
� �! "�#� �]p�M { IKp I � J��]p {P| MPMKp � � |LMKp �L�
$&%('�)*%
+ |Kp � J |Kp |P{ |�p ILO ~sp � J �]p � ~
, ��� OKp OLM M�~�p�� � ML�]p ~LI MP�Kp �LM MP�Kp �LM

��� z � ��� � p � � v
	Lu � �
��� �!����� � JPJ J�� J I M { | ~
��� J zPz ������� JN� MPO |PI ~LI � I

� �! "�#� J I |L| ~�� � { {P{
$&%('�)*%
+ Jw~ J � J I MPM M�~
, ��� J O |�M ~P~ � { � ~� �P��� �
��� �!����� � M]p ~LI � p { ~ JN{Kp�MP� |P|�p JN{ {P{�p � z
������� M]p z | � p z | J�M]p�� I J I�p J � M � p I z
� �! "�#� �]p�� z J z p {L� JN{Kp � z M�~sp |�� | ~sp O z
$&%('�)*%
+ �]p�J z �]p z | �Kp J z �Kp |LO {Kp�Jw~
, ��� |Kp OPI J |Kp OP| J � p z M M z p JN{ MPMKp ~�|

��� J zPz � ��� � p � � v
	Lu � �
��� �!����� � JPJ J�� J I M { | ~
��� J zPz ������� JN� M � |PO ~LI � I

� �! "�#� J � |�J ~ z ~LI � I
$&%('�)*%
+ JNM JN{ J O M z M�~
, ��� M z |�M ~P~ � { � ~� �P��� �
��� �!����� � M]p��]J � p { � JN{Kp�M I |P|�p ML� {P{�p O �
������� M]p z | � p z M J�M]p�� I J I�p J � M � p OLI
� �! "�#� ~�p���~ OKp � M JN|Kp {L� J I�p OLI M O�p ~L~
$&%('�)*%
+ ~�p ~LO ~�p |P| ~sp |�� ~sp � J �]p�� O
, ��� |Kp OPI J |Kp OL� J � p z ~ M z p J � MPMKp ~L~

��� J zPz-� � � ��� � p � � v
	Lu � �
��� �!����� � JPJ J�� J I M { |P{
��� J zPz � � �qg�~/. � o ������� J O |�� ��~ � M OPO

� �! "�#� J I |�M ~�M ��~ { ~
$&%('�)*%
+ J | JN{ J I M]J M�~
, ��� J O |�M ~P~ � { � ~� �P��� �
��� �!����� � |Kp�JN� IKp O � MKJPp ~P~ ~P~sp |�� I z p z J
� ����� |Kp |L� Jw~�p�M { M � p z { ~L|�p JLJ { ~sp {LO
� �! "�#� �]p�� { J z p�M O JN{Kp z O M |�p ~�| |P|�p �KJ
$&%('�)*%
+ IKp ~LO {Kp�JNM �Kp |�� �Kp JNO �]p ~��
, ��� {Kp IP| J � p ~L{ JNIKp��PM M]JLp �LM M |�p MLM

r+� � v�u ~ x k u � � v � � � � �Y� �K� � � � � �L�K� �n� � u�1 � � u ��� �

M z



0 2 4 6 8 10 12 14 16 18
−1.5

−1

−0.5

0

0.5

1

1.5
x 10

−5 Generalized Robin/Robin

Real

Im
ag

i ���L� � u � x �Yu � u � � � u � u �P� � � ��� �]� ��� ��� � x � � u � � � � � � ��� u � ��� � � � � � ��� � u �¨� � �/� v u �h� � � ��� u�� kYkµ� v �P� � � � � �³p

0 5 10 15 20 25 30 35 40
10

−12

10
−10

10
−8

10
−6

10
−4

10
−2

10
0

ITERATIONS

E
R

R
 (

lo
g)

CONVERGENCE HISTORY

Diagonal
Λ opt

Robin
Order 2

i ���P� � u { x��Yu � u � �
� u � u �P� � � ��� �]� ��� � � � x � �L� 	Pu � � u � � u �K� � ��� � � � � � �]� � u � u ���`� ��� u �[�j�L� u � �L���]� � ���P� � p

M]J



0 5 10 15 20 25
10

−12

10
−10

10
−8

10
−6

10
−4

10
−2

10
0

10
2

Generalized Robin/Robin

ITERATIONS

E
R

R
 (

lo
g)

GRR

i ���L� � u � x S �K� � �P� � �P�K� �£� � u21 � � u �L� � x � �P� 	Pu � � u � � u �K� � � � � � � � � � � u�� kYkµ� v �L� � � ��� �=p
f�b�p�fh}~}T�ml.bed'l.g5ws�vÆ�l[q�b�rk�?j/� rkn5bedsq[rC{|fhas��i_j�iml�n � ¼ ÉkÈk¾»�o�

� 
 �`
3­�
6«�³ 
 �
¼�Ïo¾����
·xq�d_tsrkwT�<hU�Q�TlA¦Uj�}~}hl[qk���
�¤¨�j�b�j��D�%j�a_t²�����xfut�n�jkg5q[w©��· tvrC{�jkfha²tvl[q[rCimrkg5f�bef~rkaÅivnel[q[rCa'tsf�befhrCasl�n��»rkn�j�a

jCtv��l[q�befhrkas�Dtsf���w'g5fhrka�isnerk�'}hl[{���� ,)1O4�?��l$!�93 ? ! 4/4�. ?��l$*" 3 ?�� ' +)':+ �TÏI���vÃ~ÏP��½	�_Ï ��Èv�UÉkÈkÈCÈv�
¼ É�¾����
·xq�d_tsrkw²jka'tq�
�¤¨�j�b�j����¢·�£�rC�sfhas��£xrk�'fha¢isnel�q[rCa'tsf�befhrCa'lon�� r�n|jkaFjkts��l[qobef~rkas�Dtsf���wsg5f~rka²isnerC�s}hl[{��
� ? �S?!5"7�-(-? �3"f ? �5�)�% 8& �mÇCÉC½����<ilonef~l#`�ÃhÏ�É�ÏkÏ��'Ï�É�Ï � �
Ï[ÊCÊ ���
¼ Ç�¾|·/�k·�}~rka'g5rv�C£3���?�k¦Tner�b5b�jv�Cjka_t/·/��� jk}h}hf�� �
r�l�neq[fh��l�tvrC{�jkfha6tsl[q�rC{|imrCg5f�befhrCa6jk}h�krknef�bed'{|gU�»rkn?jCtv��l[q�befhrkas�Dtsf���w'g5fhrka

l�§�w_j�befhrCa'g�j�a_tcgzyvgzbel[{|g[��
 ? � ,)1O47# �>? ! 4-4�. ?��
���93 ? �'Ê � � Ï��oÃ ½�Ï�� � � �UÏ[ÊCÊ��v�
¼ ��¾|·xa'j�·x}hrCasg5rk��£�r�tvn�� �h�Cwsl[��j�a_t �Twsq�j L l�n�j�n�tsrk� L fhrkn�tsjv��¨xl�p�a'rCa���r���l�ne}~j�i'i'fhas�xtvrC{�j�f~a3tvl[q[rk{|imrCg5f�befhrCa3{|l�bed'r�tvg

� r�n.bed'l#d'j�ne{|rka'fhq3{�j�O�p%l[}h}Tgzysgzbel�{���¦:l[q�d'a'fhq�j�}U£�l[imrkn5b �f� ����¹.l[i©�_r��%��j�bed'l[{�j�befhq[gx� ¡�asf~�Cl�neg5f�b�y�r�� ¦Tnel[a�bers�
ÉkÈkÈ��v�
g5ws�'{|f�b5bel�t©�

¼ ½�¾��s� �
l�j�n���� ()'3�)1@ #"f&S,/.�� #6 �()&  8' � ,)�*, #6&S12$*() #� �?¿¤}hg5l[��f~lon��_¨�lop�� rkne¥m��Ï�Êf�CÉ��
¼ � ¾ �Twsfh�Cf �x��� l�neg5l[}h}hfUjka't��'jkw'gzber��sj�}~lonefË�¤¨xl�pGg5w'�sgzb5new'q�bewvnefha'�6tsrC{�j�fhactvl[q[rC{|imrkg5f�bef~rkac{|l�bedsr�tsg
�»rkn�jkts��l[qobef~rkas�

tsf���wsg5f~rka�l�§�w_j�befhrCa'g[��
 ? � ,)1O47# �>? ! 4-4�. ?��
�)�93=? �TÏkÏ � Ã É�ÈvÏ��vÉCÉ�Èv�:ÉkÈkÈCÈ��
¼ ��¾�£3� �?y�l�neg[�'�vrk}~��fha'��bed'l
jk}h�Cl[�vn�jkfhq�£xfhq[q[j�bef�l�§�w_j�bef~rka6p�f�bed6bedsl
{�j�b5nef O3g5fh�kaT� �  8'�$*�)� !O. +:$ *f�*� ! 4/4�. ? �f��½�Ã É � ����Éf��Êv�

Ï�Ê�� ���
¼ ��¾2hU� �
rk}~}hfha'rv� L �:¹.l[}h�'wslC� hU���krC}�y��?jka't�·/� h?f~jkq�l[a�bef~asf��°·�a'l�pÂfha�bel�n5��j�q[l�q[rCa'tsf�befhrCa¢fha�bed'l|asrCas��r���l�ne}~j�i'i'fhas�

tsrk{�jkfha�tvl[q[rk{|imrCg5f�befhrCaA�»rkn�bed'l#��j�O�p%l[}h}©l�§�w_j�bef~rka'g[��� ,)1O47# �>?��l$!�93=,	()& ! 4-4�. ?k�l$*" 3 ?�� ' +)��+:? �TÏP� ��Ã~Ï[Ê�½	�vÉkÈf���
Ï�ÊkÊ ���

¼ Ê�¾ �:j[p�nel[asq[l��x� �
r�p�gej�n�����jkaP��j�a_tvl[}��©jka_t°��j�n5yA�
�_�Nd'l[l[}hl�n�� �
jk}~jkasq[fha'��tsrk{�jkfha°tsl[q�rC{|imrCg5f�befhrCa��»rkn�{|f Ovl�t
À_asf�bel#l[}hl[{|l[a�beg[� �
�)�93 ? � ,)1O4�? � � � � É�ÏCÏ��oÃ Êf�CÊ��_Ï[ÈvÏ�½����kw'}�y°Ï�ÊCÊC½��

¼�Ï�È�¾�� newsa'r/¹.l[g5isn il�g[�T¹�rC{�jkfha�tsl�q[rC{|imrkg5fhbefhrkaA{|l�bedsr�t|jka't|bedslxµxl[}h{|d'rk}hbe��ivnerC�'}hl[{�� `D`o�©`�a ��$7"7,)'3(#'%' �>$!�%'��)�� #,�'��/.
� ,)' .	$!�7$!'3"!$2,)'m�
�)�93=$!12�)�� #"7�/. ��'�( � # 1 $!�% #"7�/. ! & 4=$*"f��&@,/. 3g�)9)$ � �*,%46�	+-�)�� #,)' 4 � $ @ �)� � , � ��, �! ! 6�: ��i_j��Cl[gÏ�Êf����ÉkÈ � ��h?dsfh}ujktsl[}hisd'f~jv�3h©·3�TÏ[ÊCÊkÇv����`z·����

MPM



¼�ÏCÏo¾���jk¥�gzyv{|fh}hfuj�a�¹xn5y�Æzjv�:��j�neq�w'g��/�©�sj�ne¥vfhg[�Tjka'tP��}~r�� ���m�Ìf~ts}hw'a't©�3�cws}�bef~}hl[�Cl[} �vq�d�p%j�ne�/{|l�bed'r�tvgx�»rkn#l[}h}hfhisbefhq
isnerk�'}hl[{|g�p�f�bed�tvf~g5q�rCa�befhavwsrCwsg�q�r�l��|q[fhl[a�beg�f~a�bedsnel[l3tvfh{|l[a'g5fhrCasg[� � # 12$!�	? �
�)�93 ? �V�kÉ � Ç��oÃ Ç�Ï�Ç���Ç��f�v�¤Ï�ÊkÊ � �

¼�Ï�É�¾��6�v¹.w'�mrkfhg[�¤��isbefh{|fh�[l�t���qod�p�j�ne��{|l�bedsr�tsg?� rkn�bedsl.jkts��l[qobef~rkas�Dtsf���wsg5f~rkaAl[§�w'j�befhrCa©�
¦:l�qodsa'fhq�jk}mnel[imr�n5b��'��jkgzbel�n
¦%d'l�g5f~g��cq L fh}h}:¡�asfh��l�neg5f�b�y��'ÉkÈkÈCÇ��

¼�Ï�Ç�¾��TÆ�rknea°¿¤a'��§�wsf~gzb�j�a_t�µ�rCas�k� T3jkf��md_j�rs�?·x�sg5rkne�sf~as���mrkw'a_tsj�n5y�q[rka_tsf�befhrCasg�� rknxtvrC{�jkfhaAtsl[q�rC{|imrCg5f�befhrCa©� ! 4-43. ?� #612$!�	? �
�)�93=? �mÉ�� � ���oÃ Ç��sÏ���Ç � ½��¤Ï�ÊkÊf���
¼�ÏI��¾ �
d_j�ne�ml[}p�'j�ned_j�b�� ��j�aP��jka'tsl[}��mj�a_t��vn�jka'q�rCfhgz���.j���f~lonx£�rCw O��%��ivbefh{�jk}©q[rCa���l�ne�kl[a'q�l#isnerCimlon5bef~l�gxr��
bed'l �
¿?¦%`

tsrk{�jkfha�tvl[q[rk{|imrCg5f�befhrCa�{|l�bedsr�t©��� ,)1O47# �>?��l$!�93=,	()& ! 4-4�. ?��l$*" 3 ? �G':+)�#+:? �TÏCÏ�½�Ã Ç � ����Ç��f���?Ï[ÊCÊ��s�
¼�Ï�½�¾�¿
nef~q(�U}~jkwsn�j�w_t°jka'tA�sn6il�t il�nefhq6¨�j�b�j��D�3��ivbef~{|fh�[l[tcfha�belon5��jkq�l�q[rka_tsf�befhrCasg.fha°tsrk{�jkfha°tsl[q�rC{|imrCg5f�befhrCaP{|l�bedsr�tsg[�

·xisi'}hfhq�j�befhrka²j�b3bed'l|g5l[{|f��Dtsfhg5q�nelobel�jka_t�j�b3bed'l�j�}~�kl[�sn�j�fhq�}hl[�Cl[} ber�ivnerC�s}~l�{|g3p�f�bed�lNOvb5nel�{|l�q[rCa�b5n�j�gzb6fha�bedsl
q[r�l���q[fhl[a�beg[�%¦:l�qodsa'fhq�jk}©£�l[imrkn5b�½CÉ �s� ����· h � ¿¤q[rk}~l�h¤rC}�y�bel[q�d'a'f~§�w'l��o�_É�ÈCÈ��s�

¼�Ï � ¾���j�n5befha �s� L jka'tsl�n�� �Tjkwvnel[a'q[l�µ.j�}himl�neaT�vj�a_tE�sn6il�t il�nefhqx¨�j�b�j��D�
��ivbefh{|f~��l�t|�vq�d�p�j�ne�x{|l�bedsr�tsg[�©`�a�¦TrCa�y �
d_j�aT�
¦Uj�¥Cj�g5d'f T3jk¥�rv�:µxf~tsl[r T3j[p�j�n�jkt'j��
jka't���}hfh��fhl�n�h?f�nerka'a'l[jkwT�Tl�tvfhber�neg[� 1 @ $f. .!�93 '%'=�>$!�!'3�)�� #,)'3�/. � ,)'>.	$!�*$!'�"%$K,�'
� ,�12�) 8' � $*"%,�1 46,)&7 8�� #,�']�
$!�93=,	()&$, � 3  �*7� , 
 �!46�)' ��i'jk�kl[gPÏ�½���É��v� �
l�ne�kl[aT��É�ÈCÈvÏk�%¹.rk{�jkfhaN¹.l�q[rC{|imrkg5fhbefhrkah
nel[g5g[�

¼�Ï ��¾���j�n5befha �s� L j�a_tvl�n�� �sn6il�t il�nefhq���j��Crkw'} �l[g[�sjka't �sn6il�t ilonef~q�¨.j�b�j��D�T��isbefh{|fh�[l�t�g5q�d�p�j�ne��{|l�bedsr�tsg
p�f�bed'rCwvb%r���l�ne}~j�i
� r�nxbedsl.d'l�}~{|dsrC}�be�.l�§�w'j�befhrCa©� � '1!O� 
 ? � #612$!�	? !5'3�/. ? �_É�� � Ï��oÃ Çf��� � È��TÉkÈCÈCÉ��

¼�Ï���¾E�_j��'fhr L jkgzb�jk}~tvfË���Twsq[f~j L jkgzb�jk}~tvfË�
jka't¢·x}�À_r���w'j�n5bel�nerka'f���·�t'j�isbefh��l�tvrC{�jkfha²tvl[q[rC{|imrkg5f�bef~rka²{|l�bed'r�tvg3�»rkn
jCtv��l[q�befhrka�tsrk{|f~a'j�bel�t�l�§�w_j�bef~rka'g[� � �)&7� � 3�$!&7� 
 ? � # 1 $!��? �
�)�93 ? � �sÃhÏ � ½���ÉkÈ � �
Ï�ÊkÊ � �

¼�Ï�Ê�¾E�Twsq�j L l�n�j�n�tvrk� L fhrkn�tsjv� h
j�b5nefhq�¥$�©lÅ¦Uj�}h}~l�qC��jka't �snel�tvl�nefhqÄ¨�j�b�j��D� ·�£xrk�'fhas��£�rC�'fha¸ivnel[q[rka_tsf�befhrCasl�n��»rkn
jCtv��l[q�befhrkas�Dtsf���w'g5fhrka�l�§�w_j�bef~rka'g�p�f�bed�tsfhg5q[rka�befha�w'rkw'g�q[r�l���q[fhl[a�beg[��� ,)1O4�?��l$!�93 ? ! 4-43. ?0�l$*" 3 ? � ' +)' + �TÏ�ÊkÇ � Ê��
ÏCÏ��oÃ ����½	� � � �s�:É�ÈCÈ��v�

¼ ÉkÈ�¾E�Twsq�j L lon�j�n�tsr L fhrkn�t'j�jka'tq�vn6il�t il�nefhq�¨�j�b�j����Å��isbefh{|fh�[l�t�fha�bel�n5��j�q[l�q[rka_tsf�befhrCasg�fhaÅtvrC{�j�f~aÄtsl�q[rC{|imrkg5fhbefhrka
{|l�bedsr�tsg%� r�n�gzb5nerCa'�k}�yAdsl�bel�nerk�Cl[asl[rCwsg�wsa'gzyv{|{|l�b5nefhq�isnerC�s}hl[{|g[�¤¦:l[q�d'asfhq�jk}�nel[imrkn5b�� ����·Oh � ¿¤q[rC}hl hUrC}�y�bel[q�ds�
a'f~§�w'l�� � fha�ivnel[i_j�n�j�befhrCa©��É�ÈCÈ��v�

¼ É�Ïo¾���� L fh}hl[g[� �  #�	+:$!'�$!&7 8& ��� 02#=�)' �� 8� ���� 89)$K4=$!�!&#4=$*"f�� 89)$��m 81O4�.  #"7�)�� #,�' .f,)� *7�)&7 8' 1 ,	(:$f.  8':+ �)'3( �*,	"$� 4 �*,!4=$!�%� (43�*$7(� #"f�� #,)' � T#}hw�p%l�n��s¹.r�n�tvnel[q�d�b��©Ï[ÊCÊf���
¼ ÉCÉ�¾ h
jkws}hr L rC}~tv�»l[}~t©� �Tw'q[j��
�)h
j��Cj�nef~asrs��jka_t6��}hrk� �����Nfutv}hw'a_t�� �%jk}~j�a'q[fha'�#¨xl[w'{�j�a'av�D¨xl[w'{�j�a'axisnel[q[rka_tvfhbefhrka'l�neg

� r�n%{|f Ovl�t�j�i'ivner Ovfh{�j�befhrka'g?rk��d'lobel�nerC�kl[a'l[rkw'g isnerC�s}hl[{|g¤f~a�}~fhasl�j�n
l[}~jkgzbefhq[f�b�y���¦Tl[qodsa'fhq�j�}'£�l[imrkn5b���Ék½����
rCwvn�jka�b
`�asgzbef�bewsbel.r�� ��j�bed'l�{�j�befhq�jk}:�vq�f~l�a'q[l[g[� �
rC{|iswsbel�nx��q[fhl[a'q[l#¹�l[i_j�n5be{|l[a�b��v·xisnefh}TÉkÈkÈ�É��

¼ ÉkÇ�¾ �x� ��µ6� L w'rv�¤· asrkbel.rka�bedsl�{|fha'fh{�j�}ma'rCasa'l[�Cj�befh��lxg5rC}hwsbefhrCacrk�
j/a'rka'gzyv{|{|l�b5nefhq�jk}h�Cl[�vn�jkfhq3£xfhq[q[j�bef�l�§�w_j�bef~rkaT��  �'k$*�)� !O. +:$ *f�*��! 4/4�. ? �'Ç�½f��Ã ÉkÊCÊ���ÇkÈ�É��:É�ÈCÈ�É��
¼ É���¾ �x� ��µ6� L w'rv����a3j�§�w_jktvn�j�befhq?{�j�b5nef O.l[§�w'j�befhrCa/j�g5g5r�q[f~j�bel�t3p�fhbed/j�a��N��{�j�b5nef O�� '*��! 
 ? � # 1 ? !5'��/. ? �CÉ�ÇvÃhÏCÏ��vÉf���

ÉkÈkÈCÇ��
¼ ÉC½�¾|£3� �¤�:µxfh��tsrkaT��·��'g5rkne�sfha'�c�mrkw'a't'j�n5yPq[rka_tvfhbefhrka'g#� r�n�tvfh��lonel[a'q[l�jki'ivner�Osfh{�j�bef~rka'g.bercbedsl�{�ws}�befh�Dtvf~{|l�a'g5fhrCa'jk}

p�j���l#l[§�w'j�befhrCasg[� �
�)�93 $!1 �)�� #"f&�,/. � ,)1O47# � �)�� #,)' �e�n� � Ï � � �oÃ ��Çf���n��½kÊ�� Ï[Êf� � �
¼ É � ¾ �%j�nerk}hf~asl ��jkisd'l�b��2�snel�tvl�nefhq�¨.j�b�j��D�Uj�a_t	�sn�jkasq[rCfhg#£�rC�Cfhl�n���¦%d'l�rCisbefh{|fh�[l�t°rkn�tvl�n/É�{|l�bed'r�t���jkisi'}hfhq�j�befhrCa�ber

q[rkav�Cl[q�befhrCav��tvf���w'g5fhrCa�ivnerC�s}~l�{|g[� � # � #6�*$	�5$!'�$!�*�)�� #,�' � ,)1O47# �>$!� � (�&%�>$!1�& � �F1 � ��� �©Ï�����É�ÈCÈvÏk�
¼ Éf��¾��6�=T#w'q�l�n�jv�?¦%dsl#{�j�b5nef O�l�§�w_j�befhrka u 	 J 	 s ! r � � '1!5� 
 ? ! 4-4�. ?��
���93 ? �_ÉkÈ � Ï��oÃhÏ�½���ÉC½��
Ï�Ê � �s�
¼ É���¾ hU���Tl ¦Ujk}h}hl[q
jka_t/�����xfut�n�jkg5q[w©� L l[asl�n�jk}hfh�[l�t3¨�l�w'{�jkasas��¨�l�w'{�jkasaxivnel[q[rka_tsf�befhrCasl�neg:�»rkn
f�bel�n�j�bef~�Cl g5ws�'gzb5new'qobewsn5�

fha'�v�¤`�aKhUl�b5bel�n�¿����©Æ�
knegzb�jkt©�_��jk�ka'l3¿¤g5iml�t'j�}Ë�'jka't�¹.j���f~tKT#loy�l[g[��l�tvfhber�neg[��� ,)12�� 8' � $*"7,)1 46,�&% ��� #,)'g�l$!�93=,	(�& 8' �3"f $!'�"%$!&m��'�( �G':+) 8'k$7$!�% 8' + ���CrCdsaÅ�Ìfh}hl�y
� �vrka'g[�#Ï�ÊkÊ ����h
ner�q[l[l[tsfha'�kg��unerC{�bed'lc¨�fha�bedÅ`�a�bel�nea'j�befhrCa'jk}�
rCav� l�nel�a'q[lC� �Cw'asl�Ï�ÊkÊ � � �
l�ne�Cl�aT�s¨�rkn5p%j[y��
¼ ÉkÊ�¾ h¤f~lon5nel�� �TrCwsfhg��©f~rka'g[�?��a�bed'l.�vq�d�p%j�ne�#j�}�bel�nea_j�bef~as��{|l�bedsr�t©��`5`5`oÃsj/�Cj�nefuj�a�b�� rkn�asrCasr��Cl�ne}~jki'isfha'��g5ws��tsrk{�jkfha'g[�

`�a�¦:rCa�y:�
�B�
d_j�aT�'£xrk}uj�a_t L }hr�p�fha'g5¥�f�� ��jkq[§�wsl[gOh�il�nef~j�w O��mj�a_t���}hrk�¤�Ìf~tv}~wsa_t��'l�tvf�berkneg[� 1�3: 8�*(�'%' �>$!�%'��)�� #,�'��/.� (�1 46,�&% #61 ,)' � ,�12�) 8' � $7"7,)1O46,)&7 8�� #,)'��l$!�93=,	(�& .f,)� �5���!�� #�). �  �O$!�7$!'=�� #�/.���02#=�)�� #,�' &;,&3 $f. (m 8'��S, # &%� ,�' ,1k$1%-�)&$, �
�)�*" 3 
���� 
 
+, �! ��  ��h¤d'fh}~jCtvl[}hi'd'f~j���h�·/��Ï�ÊkÊCÈ��©�v`�·.���
M |



¼ ÇCÈ�¾E�
�k��jk�krCws}%il�g[�n�
� ���6��£�rCw O©��jka_t/�m���sj�}~{|rkaT����isbefh{�jk}�tsfhg5q�nel�bel¤b5n�jkasg5{|f~g5g5fhrka6q[rka_tvfhbefhrka'gT�»rkn¤j�asrCas��r���l�ne}~j�i'i'fhas�
tsrk{�jkfha�tvl[q[rk{|imrCg5f�befhrCa�{|lobed'r�t#� rkn¤bedsl%d'l[}h{|dsrC}�be�%l�§�w_j�befhrCaT� � '1!O� 
 ? ��"f ? � ,)1O4�? ��ÉC½ � ½C�oÃhÏI�CÊ ���'Ï�½�Ï�½��_ÉkÈkÈ��v�

¼ ÇvÏo¾|µ6� � �x�©�cloy�l�n���¦%d'l/{�j�b5nef O�l�§�w'j�befhrCa u���Jqs F � r � F � 4 !ÎÈ�� � '1!O� 
 ? ! 4-4�. ? � �)�93 ? �©ÇkÈ � Ï��oÃhÏ[Ç � �'ÏI��É��
Ï�Êf� � �

¼ Ç�É�¾E�
�T¨.j�b�j�����`�a�bel�n5� jkq[l|q�rCa'asl[q�befhrCasg3f~a�tsrC{�j�fha�tsl�q[rC{|imrkg5fhbefhrka�{|l�bed'r�tvg[�|`�a �
,	(:$!�%' �l$!�93=,	()&2 8' ��"f $!'=�� ; "
� ,)1O47# �� 8' + �)'�( ! 4-4�.  #"7�)�� #,�' & �U��rk}hw'{|l �k½Ark� � ! 1�� !5()9���'�"%$*( �=� # ( (�'%' &7�� 8� # �>$-, ��'  89)$!�%&7 8���$ (:$ �
,�' �����$��/. , 8' �93 $ � ! 1�� ��"f $!'3"%$��k$!��? ' '�? �'ÉkÈkÈvÏk�

¼ ÇCÇ�¾E�sn il�t il�nefhq�¨.j�b�j���j�a_t	�sn�jkasq[fhg3¨�fhl�n��"�
rCa���l�ne�kl[a'q[l�n�j�bel�rk�
g5rC{|l|tvrC{�j�f~a�tsl�q[rC{|imrkg5fhbefhrka�{|l�bedsr�tsg��»rkn/r���l�n5�
}~jkisi'fha'�|j�a_tcasrCasr��Cl�ne}~jki'isfha'��g5ws��tsrk{�jkfha'g[� � # 1 $!�% 8&!" 3 $S�
�)�93=$!12�)�� � �V�C½ � Ç��oÃ Ç�½���� �����¤Ï�ÊkÊ ���

¼ Ç���¾E�sn il�tvl�n�i�hq.¨�j�b�j��Tj�a_tE�sn�jkasq[rCfhg%£�rC�kfhl�n��p�'jkq�ber�nef~�[j�befhrCa�rk�©bed'l�q[rCa���l�q�befhrCas�Dtvfh��wsg5fhrCa�rCiml�n�j�berkn�j�a_t�bedsl.��qod�p�j�ne�
jk}h�krknef�bed'{�� ��� u 

�m½ � Ï��oÃ � �	��ÊkÇv�
Ï�ÊkÊ�½��¼ Ç�½�¾E�sn il�t il�nefhq6¨�j�b�j���� �sn�j�a'q[rkf~gx£xrk�Cfhl�n��©j�a_t�¿
nef~q6tsl6��bewsne}hl�n��x��isbefh{�j�}:fha�bel�n5��j�q[l6q�rCa_tvf�bef~rka'g�� rkn.tsrk{�jkfha°tsl[q�rC{��
imrCg5f�befhrCa�{|lobed'r�tsg[�?¦Tl[qodsa'fhq�j�}T£�l[imrkn5b�ÇkÈvÏk�B����· h � ¿?q[rk}hl�hUrk}�yvbel�qodsa'f~§�w'l��o��Ï�ÊkÊ��v�

¼ Ç � ¾E�Twsq�j	�
�<h
j��kj�nefhasr�j�a_tF��}hrk� �x�
�Ìf~ts}hw'a't©���%jk}~jkasq[fha'��¨�l[ws{�jka'av��¨�l[ws{�jka'aP{|l�bedsr�tsg3� rkn�fhasq[rC{|ivnel[g5g5fh�'}hl
��berk¥�l[g�l�§�w_j�befhrCa'g[��� ,�1@1 ? ��# �7$ ! 4-4�. ?��
���93 ? �_½C½ � ÇC�oÃ ÇCÈ�É	��ÇkÇ�½��:É�ÈCÈ�É��

¼ Ç ��¾�·/� ��w'j�n5bel�nerka'f©jka'tc·/��� jk}h}hf�� � ,)1 �) 8' � $*"%,�1 46,)&7�� #,)'m�l$!�93=,	(�& .�,)� � �)�%�� #�/. �  �O$!�7$!'=�� #�/. ��02#=�)�� �,)' & � �,O�� r�n�t
¡�asfh��l�neg5f�b�yKh
nel[g5g[�:Ï[ÊCÊCÊ��

¼ Çf��¾E�
� ���6�%£�rCw O�� �
����jk�k}hrCw'} �l[g[�#�����sjk}h{|rkaT��jka'tS�?���vl�nefhl[g[�)��isbefh{|fh��j�befhrCaÅrk�/fha�belon5��jkq�l�rkiml�n�j�ber�nc�'jkg5l�tNrka
jk}h�kl[�sn�j�f~qPj�i'isnerCjkq�dT�Ì`DaÄ`Dg5{�jkl[}�µxl�n5nel�n�jv�%¹#j��vf~t T#l�y�l[g[����}~r�� �x�?�Ìf~ts}hw'a't©�%jka_tF£xrk�ml�n5b �
j�bel[g[�%l�tsf�berkneg[�
� ,�12�) 8' � $*"7,)1 46,�&% ��� #,)'@�l$!�93=,	(�&  8'���"f $!'3"!$!& �)'�(��G':+) 8'k$7$!�% 8' + �ki_j��Cl[g¤É�Ê �	��ÇCÈ��s�k¡�¨�·.����É�ÈCÈkÇv� h
ner�q[l[l�tvfha'�Cg
�»nerk{Ábed'l �'rkwsn5bel[l�a�bedA`�a�bel�nea'j�befhrCa'jk} �
rCas�»l�nel[asq[lC� �Cjka�w_j�n5y�É�ÈCÈ�É��B�
r�q[r�y�r�qk�©�clPOvfhq[rs�

¼ ÇCÊ�¾E�
� �6�©£�rCw O�� �
�:��jk�krCws} �l�g[� �?�T��l�nefhl[g[�:jka_t ��� � rCw'�ml�a_tsf�n��/·�i'isner�Ovfh{�j�befhrCa°r��%rCivbefh{�jk}
fha�bel�n5��j�q[l��mrCwsa_tsj�n5y
q[rka_tsf�befhrCasg
� rkn¤bDp%rk��}~jk��n�jkas�Cl�{�ws}�bef~is}hf~lonU� l�befv{|l�bedsr�t©��`�a/`�g5{�j�l[}�µ�lon5nel�n�jv�C¹#j��vf~t/¿���T#l�y�l[g[����}hr�� �x���Ìf~ts}hw'a't©�
jka't�£xrk�ml�n5b �
j�bel�g[��l�tsf�berkneg[� �
8)�93 '%' �>$!�%'����� #,)'��). � ,�'>.	$!�*$!'�"%$2,)' � ,)12�� 8' � $*"%,�1 46,)&7 8�� #,�'
�l$!�93=,	()&$,
	 $!�!.  8'�,
�5$!�%12�)'�( ��ÉkÈCÈ��s�

¼ ��È�¾ ���m�sjkjCt°jka'tcµ6�m�vq�dvws}�be�C� L �c£x¿
�mÃ�j��Cl[asl�n�jk}hfh�[l�t°{|fha'fh{�jk}�nel[g5f~tsw'jk}
j�}h�Crknef�beds{ �»rkn.g5rk}h�vfhas��asrCasgzys{|{|lob5nef~q
}hfha'l�j�n�gzyvgzbel[{|g[� � '1!O� 
 ? ��"f ? �=� �)�>? � ,�1 47# �>? �e� � ÇC�oÃ �C½ � �`� � Êv�¤Ï�Ê�� � �

¼ �sÏo¾ �x���?w'fh¥m�m·/�m�vl[�Cjk}��Tjka't �s�©·/�m�cl[f Æzl�nefha'¥m��·xa�l���q[fhl[a�b.isnel�q[rCa'tsf�befhrCa'l[t�� L {|l�bed'r�tc�»rknxbe�Cd'l/g5rC}hwvbef~rka°rk�
j
q[}~jkg5g3r���}~j�y�l�nel�t°isnerC�s}hl[{|g.p�f�bed�lPO�b5nel[{|l6q[rCa�b5n�j�gzbeg#f~aPbed'l6q[r�l��|q[fhl[a�beg[� 
 ? � ,)1 47# �>? � 3 ()&f?8? �?Ï�½CÉ�Ã Ç���½	�n��ÈkÇv�
Ï�ÊkÊCÊ��

M�~


