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�zc�¹)�zc ���k���
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rB�zc+r�§5mo`zc+§r�yz|�¿5r�|}r��)r�u1c@�l��c@kS�zy)��t	r�§5m}`zc+§O�B��c&m}kSr�§ & � � � � ��� ²��)r�t�tvr-µ�u��z��rBq)knc|o�-��mou�r��7�)´]uv§Rmo`zc
�)c&u���`VqsrB|o`)rCrl�$r�§�� � � � uxk	�S`)��t¯§º¨TmorB�srBtvrB��ux�&��tC�luxkn³]´-m}c�mo|���`)c�l|}r���& � � � � �4� `)�Bk	r��zt�j*m�µ�rS§O���&c�m�k�µ�`)rBkoc
�zy)��t]¿5r�|}r��)r�u]c�l�Bck.��|}cSqLr�y)�)�z��|}j(c�z��ck²RdVu��)��c � uxk�rB�zc*r�§·m}`zc&b7´zc&±Vmoc&�s�luv�)�+m}`zc*tvrVr���|oc@wCyzuv|}ck
|}c�m}|ou�c&�Vu��z�Á���s�«§r�t�tvr-µ�u��z�7mo`)c�koc��rB�)� r��)c�²H�S� mo`)c�r�m}`zc&|�`)���)�·´	uv§�� � � � u�k��®�zu��)��`zc� ¿5rB|orB�zr�u
�Bc&|omoc&±(���)��uv§1m}`zcS§r�yz|�c�z��ck�qLc&t�r��z��mor�mo`zc�qLr�yz�)�)��|}j(r�§·m}`zc��&r��z�)c��m}c����r�bJ�Lr��zc�Cm.�z|}rl��c@kokoc�¼´
m}`zc&|}cS��|oc�mo`z|}c&c��Lr�moc�Cmoux��t]r�ylm}��rBuv�z�+c�l�Bc�´Vqzylm�r��zt�j(r��)c�qLr�yz�)�zuv�z��mo`)cS¿5rB|orB�zr�us§O���&c�m�µ�`zu���`�`)��k
� r��;u¯m�k�qsrByz�)�z��|ojB²5¶%�B��uv�1´lc�±Vmoc�)�lu��z�Jmo`zc$t�rVr��;|oc@wCyzuv|}ck�¹)�s�luv�)�����)��§r�t�tvr-µ�u��z�pmo`)u�k�c@�l��cB²

�RwCyzu��z�Lc�7µ�uvmo`;mo`)u�k�c&±Vmoc&�sknu�r��7r��Lc&|��-m}uvrB�·´l��rBbp�)ylmou��z�Jmo`)c$tvrVr��;r�§5�p��u���c��c@�l��c � � |oc@wCyzuv|}ck
�)u���³Vu��z��������|}qzuvmo|���|}j�rB|ou�c&�Cm}��mou�r��J§rB| � � ´l���)�(§rBtvt�r-µ�uv�)� mo`)cSqLr�yz�s�z��|}j�y)�Bm}uvt]m}`zc�¿5r�|}r��zrBu)��c|nm}c�±
& � � � � � �4� uxk+c�)��rByz�Cmoc&|}c� ���B��uv�·²®_�rÁ|}c�mo|}u�c&��c���t�tRmo`)c�t�rCrB�)k´	µ.c$~�y)knm�`s�ð��cJmorHu¯m}c&|��-m}c�r-��c|$mo`zc
|}c&b(��uv�zu��z�pqsrByz�)�z��|oj�c�l�Bck�µ�`zux��`;��|oc*�zr�m%��t�|oc@���lj��s��|om�r�§	�pt�rCrB�·²
_�`zc$�)|oc�Cu�r�ysk.�zck}��|}uv�lm}uvrB�;�B��m}y)��t�tvj�c&t�y)�lck��p�zu 
���y)t¯m�jB´z�)��bJctvj�mo`zc$µ��ðj(uv�z¹)�zuvmoc*moc&mo|���`zc@�l|��

��|oc$`s���)�lt�c�·² ªO��c@�&��t�t·m}`zckoc���|oc*m}`zc m}c�m}|}��`zc�l|��p§c��moyz|}u��z���Jm}|oux���z�Btvc$r�§�mo`zcp��r��V�Bc�±�`Vyzt�t1r�§5mo`zc
ÆSc&tx��y)�)�ðj�m}|oux���)��yztx�-m}uvrB�s¬�²\xÂ`zc&�«knys��`Q��m}c�m}|}��`zc�l|}r��®uxkSc&�)�&r�yz�Cmoc|oc@�Á�lyz|}u��z��m}`zc�c&±Vmoc&�sknu�r��Ár�§
�+tvrVrB�·´Vµ�c��lr+�zr�m.|}c&�Lr�|om�uvm}k�¿5r�|}r��)r�u]��c&�Cm}c&|.qzylm.mo`zc�µ�cuv�B`Cmoc����u�|}�&yzb(��c&�Cm}c&|°r�§·mo`)c�¹)�)u¯m}c�§O�B��c�m
g"mo`s�-mSuxk�mo`zcJ��c�Bm}c&|Sr�§5mo`)cpkob(��t�tvc@k�mSko�z`zc|oc�r�|omo`zrB��rB�)��t]m}r�mo`)c+m}`z|occ�ko�z`zc|oc@k���k}korV�&u���moc@��µ�uvmo`
m}`zc$��c|nm}u��&ck.r�§	mo`)c*§O����c&m²
¶À¹)�s��tR��rBbJbpc�Cm*uxk*u��«rB|}�zc&|@²�¶ �zu��)��`zc@�Q�Bc&|omoc�±HbJ�ðj®�)r�m �luxko�&r��z�zc@��m ���«c�z��c(��rB�z�zc��moc@�

u��Cmoc|n§O�B��c�´°qzylm(uv�"kor�bJc;���kock´RuvmJbJu���`CmJqsc7u��Bm}c&|}cknmou��z�Hmor«|oc�srB|nm(��t�t.mo`zc7t�rCrB�)kp|oc�B��|}�lt�ck}k r�§
�)r��l¨Ètvrl���t¼��rB�z�zc�±lu�r��)k²5�zrB|�c�±z��bJ�zt�c*r��®�	uv�s²5�)ªO�C¬�´zrB�zc*bJ�ðj�µ�u�ko`�m}r(|oc�srB|nm�m�µ.rJtvrVr��sk����)���zr�m
rB�zc�²S_�`zc �z|}c&�Vu�r�y)kS��t���r�|}uvmo`zb�|ocbJ��uv�sk%�-��t�u��·´s�z|}r-�Vu��zc�®��knmo|���u���`Cmn§rB|oµ���|���bprl�luv¹s��-mou�r��®r�§5mo`zc
c&±Vmoc&�sknu�r��;|oy)tvc$�-m%¿5rB|orB�zr�u]�Bc&|omoux��ck.r�§ ��� � �B� moc�m}|}��`zc�z|}�)²
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(a) (b)

(c) (d)

2R � 2∂

2R � 3∂ 1R � 2∂

1R � 1∂

�	u���yz|}c � 7 �R�z��c���rB�z�zc��moc@� |}c&�BuvrB�)k´
�zu��)��`zc@� ��c|nm}u��&ck ���s� qLr�yz�s�z��|}uvc@k 7
��� �R�l�Bc ½ rB�z�zc��moc@�+��c��u�r��·´����SqsrByz�)�z��|oj
�&yz|o�Bc

(a) (b)

β � 0

β � 0

�	u���yz|}c$� 7.f®c���®�&yz|o�-��moyz|}c*r�§�mo`zc$¿5rB|orB�zr�u
u��Cmoc&|o§O���&c#ªO�B¬ ½ r��V��c&±À���z��t�c"qsc&m�µ�cc&� m�µ.r
§O�B��c�m�k$ªqs¬odVux�lc �Vuvcµ

�m-
� 	o5^1�� 5:@e<�� 1.BZ7D14?�? 587 @e5 � 7D1����M14?m58?A@CE
_�`)c.bJrCk�m5k�m}|}��uv�B`Cmn§r�|}µ���|��$k�m��-mouxknmoux�R§rB|5uv�Cmoc|n§O�B��c@k1uxk	mo`zc�koyz|o§O����c���|}c�S���)�+mo`)c.qLr�y)�)�z��|}j$t�c&�z��mo`·²
Ó.ylm�r��zc+bJ�ðj7��txkor���`zc��³�mo`zcuv|*��y)|o�-�-m}yz|}c�²�dVu��)��cp���Áu��Cmoc|n§O�B��c uxk���`)��|}�B��m}c&|}uJIc�;qVj;����r�t�t�c��m}uvrB�
r�§�u��Cmoc&|o§O���&c(�-morBb(k&´·uvm uxk*bprCk�m$�)��moyz|���t�m}r®k�m}y)�ljQuvm}k+��yz|}�-�-moy)|ocpy)kouv�z�®kor�bJc(�luxko�&|oc&mocJ�zr�m}uvrB�Hr�§
�&yz|}�ð��moyz|}c�²5dVu��)��c$��qzux��r�t�r�|.u��Bm}c&|o§O���&cSuxk�����rB|ou�c&�Cm���qzt�cSkoyz|o§O����cB´Cmo`zc*�)��moyz|���t]µ��ðj�m}rp��`s��|�����m}c&|}uJIc
uvm}k �43W
 �	��C�	� " �&yz|}�ð��moyz|}c��&r��)kou�knm}k r�§�y)kouv�z�Ámo`zc�bpc@���¸�&yz|o�-��moyz|}c�² ª xÂ`)u���`¸uxk bJrB|oc�koyzuvmoc� mo`)���
m}`zc;�*��y)k}k��&yz|o�-��moyz|}c�µ�`zux��`¸uxkZ���
��	�� �	� "�²Ü¬É�%c�&��tvt�mo`s�-m+m}`zc;bpc@��� �&yz|}�ð��moyz|}c�r�§��Á�Lr�t�jV`zc�l|���t
koyz|o§O���&c�uxk.���|}|ou�c��r�ylm���t�r��z��c�l�Bck´Cmo`zc*��bJr�y)�Bm�r�§�bpc@���;��yz|}�-�-moy)|oc*�-mom}����`)c�Jm}rp����c�z��c�qscuv�z�
�zc�¹)�zc@�®qVj�
 � � � n� � � ����� � � ´Lµ�u¯m}`�� � � � mo`zcp���z�Btvc+qsc&m�µ�cc&�7mo`)c+�zrB|ob(��txk�m}r(mo`)c §O���&c�m�k�u��)��ux�lc�Bm
m}r � g"mo`zuxk����)��t�c�qLc&u��z�p�&r�yz�Cm}c���LrBkouvmou���c&t�j®ª�zc�B��mou���c&t�jz¬5uxk � u�k���rB�V��c�±®ªO�&r��)��ð��cð¬�´V���)� ��� � � mo`zc
c@�l��c+tvc�z��m}`·²�ªTdVc&c�c�² �)² LÜdl���>�-�l´ ½ dzf®�B� OÈ² ¬®_�`)c��&��t��&yztx�-mou�r��®r�§5mo`zuxk����z�Btvc�u�k�cko�sc@��ux��t�tvj7c�Bknj;u��
rByz|+koc�momou��z�)´�knu��)�&cJmo`zc����z��t�c(qLc�m�µ.c&c&�«m�µ.r®uv�s��ux�lc&�Cm+¿5rB|orB�zr�u�§O�B��c�m�k uxk*mo`)c����z�Btvc(qLc�m�µ.c&c� mo`zc
�zy)��t·ÆSc&tx��yz�s�ðj�c�l�Bck²
_�`zc�bpc@��� ��yz|}�-�-m}yz|oc*~�ysk�m u��Cmo|}rV�zy)��c@�«�B��m}y)��t�tvjH`)��k�m�µ.rÁ�l|��ðµ�q)����³lk²(��u�|�k�m@´1u��¸�®��`zc&bJux�&��t

koc�momou��z�)´sr��zc$c&±l�sc@��m}kS�lu�`zc�l|���t	���z�Btvc@k.mor���t¯m}c&|}�)�-m}c�²�dVc�&r��)�·´s��tvmo`)r�yz�B`;c@����`®��rB�z�zc@��moc@�®��rBbp�Lr�¨
�)c&�Cm�uxkS�®ªO�srCkokouvq)tvj7�zu��)��`zc@�)¬�r�|}u�c&�Cm}��qztvc koyz|o§O���&c�´)u��ÁrB|}�lc|�§r�|�mo`zc�knyzb9r�§	m}`zc+bJc@���Á��y)|o�-�-m}yz|}c
r�§�c�l�Bck$r�§��zu )]c&|}c&�Cmp�&r�bJ�Lr��zc�Bm�k*morQbJ��³�c�koc&�)koc�´�rB�zc(�zc&c@�zk$m}rÁr�|}u�c&�Cm}��mocJmo`)ckoc���rBbJ�srB�zc&�Cm}k
�&r�`zc|oc�Cmot�j�²5_1rJ�Bc�m%��|}r�yz�s��m}`zckoc�m�µ�r(�lu 
���yztvmou�ck´zµ.c�ysknc���
 � � � �V|��-m}`zc&|�
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ÆSc�¹s�zuv�)�7mo`zc�u��Cmoc|n§O�B��cp§|orBbhm}`zc��·¨©��rBbJ�ztvc&±H�z|}r-�Vu��zck*�;¹)tvmoc&|}u��z�®bJc��`)���zu�kob §rB| tvrB�z�7qzux��r�t�r�|
c@�l��c@k°t�rl�&��moc��c&uvmo`zc|�uv�)koux�lc��p�&�ð�Vuvm�jJr�§·m}`zc$��r�bJ�zt�c�±�rB|��)c��|�mo`)c�qLr�y)�)�z��|}jJr�§·m}`zc$��rB�C�Bc�±(`Vyzt�tF²
Ô©�s�lc&c@�¼´¼tvrB�z��c@�l��c@k�qLc&t�r��)��m}r�mo`)cJÆSc&tx��y)�)�ðj;mo|}u����z��yztx�-m}uvrB�®qzylm$�zr�mSm}`zc+m}`zc��·¨©��rBbp�)tvc&±]² _�`)u�k
¹st¯m}c&|}uv�z��bJc��`)���zu�kobh�ð��rBu��)k%y)kouv�)��c&±V�)tvux��uvm*kor�t���c�CmSbJr�t�c�&yztvc@k&´·��k�m}|}��moc��j7r�§ºm}c&�Q|}ckor�|omoc@�7mor;u��
���z�zt�u���-m}uvrB�)k��lc|ou��Vuv�)��knm}�-m}u�knmoux�&��t��Lr�m}c&�Cmoux��txk�§|orBb�m}`zcJÆ�ct���yz�)�ðj;mo|}u����z��y)t���mou�r��·² �%r-µ.c&��c|´smo`)u�k
¹st¯m}c&|}uv�z��bpc@��`)���)u�kob �zrCc@k��)r�mS�)|or-�Vux�lc ���Vj7��r��Cm}|orBt·r��®m}`zc+�Bc&rBbpc&mo|}j�r�§5mo`zc�uv�Cmoc|n§O�B��c ¿5rB|orB�zr�u
§O�B��c&m}k´B���s�Juv�(�)��|nm}u��&yztx��|@´�t���|o�Bc.§O����c&m}k���|}c�c�±l�sc@��m}c�J�zc@��|5m}`zc���rB�V��c�±�`Cy)tvtsr�§]mo`zcS�-morBb(kR��c�Bm}c&|�k&²
Ô©�7r�mo`zc|�m}c&|}b(k&´zu��Cmoc|n§O�B��c*c�l�Bck.c&�s��rl�lc*mo`)c*mor��Lr�t�r��Bj(r�§	mo`zc*u��Cmoc&|o§O���&c*qzylm%�zr(uvm}k��Bc&r�bJc&mo|}j�²
_�r |oc&mo|}uvc��cÁ� |}c&t�c&�-���Cm(��cr�bJc�m}|oux�7u��l§r�|}b(�-mou�r��1´�µ.cÁ�z|}r��LrBkoc;m�µ�r¸��t¯m}c&|}�)�-m}uv�Bck²Ã_�`zc7¹)|�k�m

rB�zc7��r��sknuxk�m�kpr�§Sµ.c&u���`Cm}uv�z�Hmo`)c;u��Cmoc|n§O�B��c�§O����c&m}kJkor«�Bk+m}r c&�)�&rV�zc;c&±z����m}tvj m}`zcÁdl¶Sd t�rBknmJy)�srB�
§rB|ob(��mou�r���r�§¼mo`zc$��rBbJ�ztvc&±pgËm}`zu�k.uxk�mo`zc�µ�cuv�B`Cmou��z��k}��`zc&bJcS�z|oc@knc�Cmoc��uv�;knc@��mou�r��7�l²5_�`zc*knc@��rB�)�
rB�zc�q)yzuvtx�zkpyz�Lr�� m}`zc;r�q)koc&|}�-�-mou�r�� m}`)�-mJqLr�yz�)�)��|}j«��mor�b(kp�lrQ�)r�mJ�zt��ðj �Áb(��~�r�|p|orBtvc(§|}r�b ���
c�zc&|}��c&moux�*k�m����)�l�Lr�u��CmuL Ó�_���� OT´sknrJm}`)�-m%rB�zc$b(�ðj��luxko���|���koc&t�c��moc@��qLr�y)�)�z��|}j�c@�l��c@k.mo`zc@knc+��morBbJk
��|oc®u��V��rBtv�Bc�Ëuv�1²��S�zcÁµ��ðj¸morË�luxko���|��Åtx��|}��c®¿5rB|orB�zr�u%§O����c&m}k�u�k�mo`zcQ§r�t�tvr-µ�u��z�)²#��c@�&��tvt�mo`)���
���VjÁknu�bJ�ztvc&±Áuv�Hmo`)c��1¨©��r�bJ�zt�c�±Q�&r�bJck�µ�uvmo` ��� �¸�-��t�yzcJµ�`zu���`H��u���c@k�m}`zcpµ�cuv�B`Bm*r�§.u¯m�k�t���|o�Bcknm
rB|nm}`zr��Br��)��tlq)��t�tT²��)r�|.����u��Cmoc&|o§O���&c%c�z��c � ´V�lc&�zr�mou��z�����.m}`zc�µ.c&u���`Cm°r�§¼u¯m�k�kob(��t�tvc@k�m.q)��t�tF´Cr��)c��&���
m}`zc&|}c�§rB|oc �zu�k}�&��|}�;m}`zc c�z��c uv§ ����� �
	�� ´)µ�uvmo` � �(�LrBkou¯m}uv�Bc �Vyzb+qLc&|@²�dVu��)��c�µ�cuv�B`Cm}k�r�§�qs��t�t�k
��|oc$c@wCy)��t¼m}r(mo`)c&u�|�kowCy)��|oc$|����zuvuT´lmo`)c���rB�)�luvmou�r��)k���bJr�yz�Cm�k�mor�k}�ðjVuv�)��m}`)�-m�mo`zc |����zuvu·r�§�mo`zc qs��t�t�k
��|oc�µ�uvmo`zu��Á��§O����m}r�|� � ²
�	u��)��t�tvjB´�µ.c°�z|}r-�Vu��lc.��|}c&tx�-m}uvrB�)ko`zuv�+qsc&m�µ�cc&� m}`zc���r�|}c°r�§)u��Bm}c&|o§O���&ck·gÂ�lc&§�²��S���s�$mo`)c��z|}c&�Vu�r�y)k

¹st¯m}c&|}uv�z�;bJc��`)���zuxknb7²�dVu��)�&c�� � u�k$��tvµ��ðjlk%�LrBkou¯m}uv�Bc�´·�luxko���|��lu��z�;��tvt	m}`zcJc�l�Bck*knys��`Ámo`s�-m � 	 ;
bJc@���)kp³�cc&�zu��z�Hmo`zrCknc7koy)��` m}`)�-m ���<;)´°µ�`zux��`"��|}c�u��Bm}c&|}uvrB|Juv�Åmo`zc �1¨È�&r�bJ�zt�c�±¸µ�uvmo` � n ;z²
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�Sy)|Áuv�Cm}c&|o§O����c¸�zc�¹)�zuvmou�r����lckoc&|}��c@k®kQko�sc@��ux��t��&r�bJbJc&�CmQµ�|omÁmo`)c ��rB�)k�m}|oys��mou�r�� �Lc&|o§r�|}bJc� u��
L Ó �R�%����OT´�µ�`zux��`Å��rB�)kou�knm}k�r�§�y)knu��z�Hmo`zc�¹)tvmo|��-m}uvrB� c&�s��rl�lc� uv�Åmo`)c;ÆSc&tx��yz�s�ðj mo|}u����z��yztx�-m}uvrB� kor
�Bk5m}r��lc&¹)�zc%m}`zc�uv�Cmoc|n§O�B��c��Bk��+knyzqsknc&m�r�§¼m}`zc�qzu��&r�t�r�|�¿5r�|}r��zrBul§O���&c�m}k²5Ó.ylm°m}`zc&|}c�uxk�� §yz�)�z��bJc&�l¨
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qs��t�t�k´Lmo`zc@kncJ��|}c�c&±z����m}tvj;m}`zcpko�z`zc|oux�&��t	����)k�r�§�[21.µ�`zux��`H��|}c��&r��Cm}��uv�)c�®u��Qq)��tvtxk�r�§Rm}`zc(knc@��rB�)�
bJrBtvc@��yzt�c�²FxHc%�BkokoyzbJc�c@����`+koy)��`p|oc��u�r�� uxk�ux�lc&�Cmouv¹)c@�+qVj$m}`zc�b+yztvmouv¨Tu��)�lc&±��*§c��moyz|}u��z��m}`zc�uv�s�lu��&ck
r�§�mo`zc���morBbJk r�§�mo`zc;knc@��rB�)�«bprBtvc@��yzt�c�´5���)�«µ�c��zc&�zr�moc�� � 0 � mo`zc���r�t�t�c��m}uvrB� r�§%��t�t�koy)��` b+y)t¯m}u¯¨
u��)�lux��c@k&²5�	u��)��t�tvjB´l��u���c�����&r�t�tvc@��m}uvrB��r�§1qs��t�t�k��L´z�lc&�zr�moc�� 1���� m}`zc*�srB|nm}uvrB��r�§([ 1 ��rB�Bm���u��zc��uv��mo`zc
u��Cmoc|}koc��mou�r���r�§�m}`zc$q)��tvtxk�uv���L´lmo`s�-m�u�k

� 1����mn [21���� �"!#��Y$�&% ª �@¬
xÂuvmo`«m}`zcJ�z|oc�VuvrBy)k��zr�m��-mou�r��sk&´·kouv�s��cpqCjQr�q)koc&|}�-�-mou�r�� ��m}`zcJuv�Cm}c&|o§O����cp�zcuv�B`CqLr�|�k*��r-�Bc&|u[(X\[(l.1�´
µ.c*`)�ð��c 7

[(Xc[(Xml 1 n � � [(X\[ql 1�� n('�)!&*#+ 1�, � � � 1����1� � ªF��¬

[(X\[qXml n-'
1.!W]

[(Xc[(Xml.1�p�'�"! b [(X\[qXml/�&% ªO�B¬

×�× Þ�y)ì	z�ä�{



�� �.!��R!�� ��� ���������	


�%c�&��tvt]m}`)�-m�m}`zc kouJIc � � �Vr�§��Jb+yztvmouv¨Èuv�)�zc�±���uxk.mo`)c$�Cy)b+qLc&|%r�§�uvm}k%��|o�ByzbJc&�Cm}k²Fx«c �lc&¹)�zc 7
#;Í%$(Q Tº¢�T Ñ Q V � �q��C�	�5*#���\
 9 � �� 
����$���$"�
�����N6 !��<� �AY31�!�E*\Y$� "$���	���	�C-C��E*��� ��
���!�Z���
���� ��!#"$�M�+*�� �
0 � =J?K.e�Suv�)�&tvysknu�r��7��rVc 
��&uvc�Bm �6�c�C-G.e��� ��0 9 �	
'6 !��<� � ���P*#� �  �+*76�,#%

� �1�� � n '�)!&*#+ 1�,�� �"!#�
� � � 1���� �
� � � % ª�C¬

( � ��� *#� � D�M
/.��Sk�m}|oc�z��m}`�� 1 �+�6�u
5.e�M�� 
���� ��!#"$����!#"$��
&! ��� 1 �\n � �1�� � p � ���� 1 =
�%c�&��tvt�u��z�pmo`)��m.m}`zc$u��Bm}c&|o§O���&c��)c&u���`VqsrB|}k.r�§��Jko�z`zc&|}c [215��|}c$�lc&�)r�moc@�jG � 0 � ´zµ�c*`)�ð�Bc 7
�� �¡ Í £�z¤l¢RT ÑDQ V
	 ?A.��k��D" � ���	� �� "$�����U"�� �� 
��v��!�
 ��� �+,� �"!�� + 1�, � �1�� � n [qX\[(X�l514=�� �����$������� 8
*W��D��
 �� ����� 
5.e�M����
��6�u�� 
���� ��!W" ���+*�� �	� 8 �� �F.�!���%

'
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d � 1

d � 2
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� ÑDQ ¢¤z¥�¢¡ Ð Tº¢��8T Q ¤ �1£ Ñ ¢ Í T Q ¤ Q Ò¸¤ � ��� T¥�¤l¢�T ÑDQ ¡WV �Syz|5§rl��y)kR`)��k5qLc&c�(r��(u��Cmoc&|o§O���&ck�qLc�m�µ.c&c�
m�µ.rÃªObJ�B��|}r�¨�¬©bJr�t�c�&yzt�ck´�qzylm7r��zc«��r�y)t��Ãc�±Vmoc�)�"mo`)u�k;�zr�mou�r��Âm}rÅ��rB�Cm}����m}k�qsc&m�µ�cc&�Ã��morBbJk�r�|
��bJuv�zr�¨È�B��ux�zk�µ�uvmo`zu����*�z|}r�mocuv�1²�dVys��`��$�lc&�Bc&t�r��zbJc&�CmRbJu���`Cm5¹)�)�(���z�zt�u���-mou�r��sk5uv�p§rBt��lu��z�s´�§rB|5mo`zc
knmoys�lj�r�§5��t�t�rBknmoc&|}ux���)��mo`Vµ��ðjVk´Vr�|�§rB|�mo`zc �&t��Bkokou¯¹L�&�-m}uvrB��r�§��z|}r�m}c&u��)k&²
��Í �¤l¢RT Ñ Q ¡ �FT � ¢ ÑÁÌ Q�ÑVÐ � Í Ò � Í�� ¤z¡ Í Ò��·¥ Ñ £�T Q ����	 Q ¥�¢�T Ñ Q ¡WV x«c�`)�ð�Bc%kn`)r-µ��(`zr-µ m}r���`)��|o�Bc
dz¶SdlÄ�mor*��t�tV�)��u�|}k�r�§suv�Cmoc|}koc��mou��z��qs��t�t�k²�_�`zuxk���rB�)k�m}|oys��mou�r����lckoc&|}��c@k¼§yz|omo`zc|�uv�V��c@k�m}uv�C�-m}uvrB�$uv��mo`zc
�&r��Cmoc&±Vm�r�§Rknm}�-m}u�knmoux�&��t1�Lr�m}c&�Cmoux��txk&²�G%r�m}u��&c+��txkor(mo`)��m�m}`zc+�zr�mou�r��®r�§5�&r��Cm}�B��mS�B��|}rBk}k�mo`)c+u��Bm}c&|o§O���&c
�&r�yztx�ÂqLcQy)koc�Âmor"�lc�¹)�)cH�¸�)r�mou�r��Ãr�§+��`zcbpux�&��t�c�C�Vu�|orB�zbJc&�Cm����)�0�����rBbp�s���VjVuv�z�¸knm}��mouxk�m}u����t
�Lr�m}c&�Cmoux��txk²
� ÑDQFQ�Í�� T ÑDQ ¡ Ð Tº¢����FT��	� Í £ Ñ £-Ò Í £
	 Ñ £ ÑDQ1Ñ T5Ò T¤ �s£ð¤ � ¡#V �Syz|��lc�¹)�)u¯m}uvrB��r�§·u��Cmoc&|o§O���&c%uxk°q)�Bknc@�
y)�srB�;u��Cmoc|n§O�B��c$c�z��ck²�dVu��)�&c$uv�Cmoc|}koc��mou��z�J¿R���®�lc| x«�B��txk�q)��tvtxk�b(�ðj��zr�m%jCu�c&tx�;uv�Cm}c&|o§O����c$c@�l��c@k&´
uvm�bJu���`Cm�qLcÁu��Bm}c&|}cknmou��z� m}r¸c�±l�zt�r�|}c®��c�zc&|���t�uJI@�-m}uvrB�)kJr�§$r�y)|���rB�)knmo|}y)��m}uvrB�)k(µ�uvmo`Â`zu���`zc|n¨Èr�|��lc|
¿5rB|orB�zr�u¼�lux���B|}��b(k.kor(��k.m}rJ�B�&�&r�yz�Cm�§r�|�m}`zckoc$��r��Cm�����m�k&²
� � Í Ì T Q�Í ¢RT¥ ¡ Í ¢¢RT Q �FV �Syz|�§rl��y)k�`)��k�qscc&�Âr��0knm}��moux�®u��Bm}c&|o§O���&ck��zc�¹)�zc@�Ë§|orBb �]�lqÂ¹stvc@k&²
¶��;���z�Lc��t�u��z��c&±Vmoc&�sknu�r��;µ�rByztx��qLc*morpuv�Cmoc��|��-m}c�m}`zc$�&��tx��y)t���mou�r���m}r(knu�b+yztx�-m}uvrB��m}c��`z�zuxwCyzck$ªOc�² �)²
bJrBtvc@��yztx��|��ljV�)��bpux�&k�¬°mor�koc&c*µ�`zc&mo`zc|�uvbJ�Lr�|om}���Cm%�z|}r��Lc&|omou�ck�����;qsc$u��l§c&|}|}c�¼²

�J¥� Q�ÑVÐ � Í Ò � � Í�Q ¢@¡#V xHc�mo`s���z³+f®��|ou�c�momoc°eR�Cu��zc@�R§rB|	u��Cmoc|oc@k�m}uv�z���luxko�&y)kokou�r��)k����)� §r�|	�srBtvuxkn`)uv�z�
m}`zc ½ �*¶�Ä ( � -G.�!����G.�!�-e�����$�)�B��³ð����cB²

� ���-���	�%���.���

L ¶ N Ó�Ä1�B��O Ä°²¶��z��bJu����·´-�$² N ����³Vyz�)k´ð_*² ¶+²Ó.uv�)³�r-µ%ko³CuT´ð���)� N ²Ä1u����z�)² ��uv�B`zc&|o¨TrB|}�zc&|¼u��Bm}c&|}`zc&t�ux�&��t
ko�)��moux��t¼u��Bm}c&|�����mou�r��)k.u��;bJcb+qz|����zc*�z|}r�m}c&u��)k²�� �������&� ��� =�´L�C� �zª �@¬�´z�����B�z²

L �BfQdl�B��O {	² x ��t�t�k����sk	f ²�dCm}c&|}�Vqsc|o�s²WG%cµ ��t���rB|ouvmo`)bÃm}rSbJrl�lc&tV�z|}r�m}c&u��$¨]�z|or�mocuv� |}c�&r��B�zu¯m}uvrB�
qs��koc��r��7knyz|o§O���&c$��r�bJ�zt�c&bJc�Bm���|}u¯m�jB²��B= ����� =�� � ��=�´L�B� �)´ �@���C�l²

L ¶5_��%� O � ²·¶%q)����jB���Q���s�Hf ²·_�r�m}|or-�]² ½ r��Cm�����m$��|}c���lu*)Lc|oc�)��c7ªO����)¬ 7�¶À|}r�qzy)knm*bpc@��koyz|}c
m}r(c&�-��t�y)��moc$�����yz|����&jpr�§	�)|or�moc&u��;bprl�lct�k²��M= � ��� =�� � ��� =�´L�����z´ �@���%�l²

L ¶ �%¿�x0�%� O d¼²·¶.m�µ�ctvtT´�f ²���t¯m�ko��`1´1¶ ²Üf ²·ÆSc(¿5rBk´1���)� N ² ¶+²:xHctvtxk&²(dCm}|oy)��moyz|���t��ztx��knmoux��uvm�jÁu��«�
|}c&bJrl�lctvc@���z|}r�m}c&u��l¨È�z|or�mocuv�;uv�Cm}c&|o§O����cB² �D"�� ��D" �&´��@���%�l²
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L Ó ½ � N ����O � ² {	²)Ó���`s���lyz|@´V{�² ½ `)��³V|���q)��|nm}uF´V�.²z��rl�luvc|´l���)� N ² N ���zu��·²	¶ �luxk}knc@��mou�r���r�§�kn�Lc�&u¯¹s�
���)�;�zr��z¨Èko�sc@��uv¹s���z|}r�mocuv�z¨T�z|}r�m}c&u���u��Cmoc&|o§O���&ck²��B= ����� =�� � ��=�´s�B���)´l�������)²

L Ó �R�%����O ep² ¨ ��²C¶ ²�Ó����1´)´��+² �R�zc&txknqz|}yz�z�)c&|@´����)� N ²���y)�zr�t��z`·²LÔ©�Bm}c&|o§O���&c�koyz|o§O���&ck	§r�|°�z|or�mocuv�l¨
�)|or�moc&u��7��r�bJ�zt�c�±lc@k&²�Ô©� ��� ��� � ��´s�������)²

L Ó�_�� ��O ¶+² ¶+²	Ó.rB�B��� ���)���J² d¼²�_�`zrB|o�·²®¶��)�-m}r�b+j«r�§�`zr�m�ko�sr�m}k u�� �z|}r�m}c&u�� uv�Cmoc|n§O�B��c@k&² �M=
����� = � � ��� =�´¼� �B�z´ ��B� �z²

L Ó�e�����O N c���l¨©ÆS���zuvct�Ó.r�uxkokor��)�)�-m·���s�*fÁ��|}uvc&mnmoc�eR�Vu��zc��² ( � � ���	��
/. 0�� "�� �$�L0 ��
 ��,-² ½ ��b�qz|oux�l�Bc
���zu���c&|�kou¯m�j�{R|oc@kok´ ���J´ �@��� �)²	_�|����)kot���moc@��qVj��c&|}�C�$Ó.|����z�zu�b(���z�1²

L ½�N ����O Ä°²sÄ1r ½ r��Cmoc����)� N ² N ���zu��·²�_�`zc+��mor�bJux� knmo|}y)��m}yz|oc+r�§5�z|}r�mocuv�z¨T�z|}r�m}c&u���|}c�&r��B�zu¯m}uvrB�
kouvmock²��M= � ��� =�� � ��=�´�� �C�l´ ��B���z²

L ½�N �B� O {	² ½ `)��³V|���q)��|nm}u]���)� N ² N ���zu��·²°ÆSu�k}knc@��m}uv�z�(�)|or�moc&u��l¨È�z|}r�mocuv�;|}c��rB���zuvmou�r��7kou¯m}ck²��������

�����C��´z� �l´z�����C�l²

L ½ {R����O �.² ½ ��I@��txk5���)�(�.²V{5|orBy)knm²·�S�Jmo`zc�mor��Lr�t�r��Bj+���s�pmo`zcS��c&rBbJc�mo|}j r�§5ªO��rB|orB�zr�uº¬	bJr�t�c��¨
y)t���|�u��Bm}c&|o§O���&ck²R�)��|om�u 7 ��tv�Br�|}u¯m}`zb(k&²Z_1c@��`z�zux�&��tS��c�srB|nm;�����C�z´.Ô6G���Ô�¶+´�����mor�qLc&|
�������)²

L ½ {R�C� O �.² ½ �#I��txk����)�p�.²�{5|}r�y)knm²z��c�Vu�kou¯m}uv�)�Sm}`zc��lck}��|}u��lmou�r���r�§s�)|or�moc&u��l¨È�z|}r�mocuv��uv�Cm}c&|o§O����c@k&²
�s��|om�u�u 75c�±l�sc|ou�bJc&�Cm}��t·k�m}y)�ljB²R_1c@��`z�zux�&��t·�%c&�Lr�|om%�B��� ��´VÔ6G���Ô�¶+´)�zcqz|}y)��|}j����B�B�z²

L ½ dzf®�B��O Æ��ð�Vu�� ½ rB`zc&�l¨�dCm}c&u��zc&| ���)� N c@���l¨�f®��|}u�cJf7rB|o�-���·²���cknmo|}ux��moc@� �lc&tx��yz�s�ðj®mo|}u����z��y)t���¨
m}uvrB�)k+���)� �zrB|ob(��t���jl��t�c�²;Ô©�>������""=�	�
�
/. (   �G= ( � � �>,L02-C� � = �.�102- �e
C=�� �$�L0 =�´
�s����c@k%��� ��l���B�)´C���B���)²

L ½ x0�B��O _*² ½ t��B��³lknrB�;���)� N ²Cx«c&t�txk&²�¶#`zr�m�kn�Lr�m�r�§	q)uv�)�zuv�z��c&�zc|o�Bj�uv�Á�J`)r�|}bprB�zc�¨È|}c��c�lmorB|
u��Cmoc|n§O�B��c�² �:"�� �� "$�&´s��� �V´ ��B�B�l²

L �R�lc@�B��O �+²��R�zc&txknqz|}yz�z�)c&|@² xHcuv�B`Cmoc� ��tv�z`s�®kn`)���sc@k&²�_�c��`)�zu����t°�%c&�Lr�|om��%Ô � ½ Æ ½ dC¨©��¨©�B�ð¨
�L�-�B�z´lÆ�c�lm² ½ r�bJ�zylm@²sdl��uT²�´ �%�zu��]²zÔ©t�tvu��zr�uxk´ �%|}q)���)�)´lÔ�ÄR´ �@���B�z²

L �R��Ä1����O �+² �R�lct�koqz|}yz�z�zc|´)f ²z�s���&c&t�tvrs´V���)� N ²lÄ·ux���z�s²5�S��mo`zc$�lc&¹)�zuvmou�r��7���)��mo`zc$�&r��)knmo|}y)��¨
m}uvrB�7r�§��Lrl��³�c&m}k�u��;b(�B��|}r�bJr�t�c�&yztvc@k&²� ����"�����
�� ( - - � = ��!�
5.B=�´ � � 7 �B�ð� ��B�z´ �@��� �)²

LÜ�\x0����O � ² �$²%�*��qL�lrByzt�tvu��zc ���)� �$² ½ ²�x ���lcB²¾¶%�)��tvjCmoux�&��tvt�j0�lc&¹)�zc� kny)|n§O�B��ck�mor"���)��tvj�Ic
bJrBtvc@��yztx��|�u��Cmoc&|�����mou�r��)k.�z|}rVc&�z|omou�ck²��M= �����J�$" � �J!�������!+-D.W� "���´���)´ ��B���)²

L ��������O Æ�² �S��t��sc|ou��«���)� f ² � ²��S�Bc&|}b(��|�k&²JdV�z`zc|oc@k&´·bJrBtvc@��yzt�ck´1���s�Q`zux�z�lc�«koyz|o§O���&cp|}c�¨
bJr-�-��tT²ÂÔ©� ������"I=�	���
/. ( � �G= ( � � �>,L02-C� � =��.�102- �e
C=�� �$�L0 =�´��)���Bck � �@�ð� �@���z´
�@�����)²

L �Sdz� ��O Æ���� �S��t��sc|ou�� ���)� ½ `z|}uxk�m}u���� � ²	dV`zct¯m}r��·²;¶¾�Lc&|omoyz|}q)�-m}uvrB�«k}��`zcbpcJ§rB|+ko�z`zc&|}ux�&��t
��|o|����)��c&bJc�Bm�k.µ�u¯m}`Á���z�zt�ux�&�-m}uvrB�;mor(bJr�t�c�&yzt���|�bJrV�zc&t�uv�z�s²��.�L0 - �e
�=�� �$�L0 =2?A.��$����,
( -�- � =�´ �@� 7Ü� �-�-�l� �%�V´ ������z²
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L Ä1�Bko�C� O � ²1Ä1�Bkn³Br-µ%kn³VuT²pdVyz|o§�zc&m87+�;�z|}r��B|}��b�§rB|$�Vu�koy)��t�uKI&u��z�7bprBtvc@��yztx��|$koyz|o§O����c@k&´��&�ð�Vu¯m}uvc@k&´
���)�;uv�Cm}c&|}bprBtvc@��yztx��|.u��Bm}c&|�����mou�r��)k²��B= ����� =�����!+-D. =�´���)ªT��¬�´ ����C�l²

L Ä ½ �B��O f ²LÄ��ðµ�|oc�)��c$���s�®{�² ½ r�t�b(���·²%dV`s���Lc���rBbJ�ztvcbJc&�Cm}��|ouvm�j���m��z|}r�mocuv�z¨T�z|}r�m}c&u��7uv�Cmoc|n¨
§O�B��c@k&²��M= ����� = � � ��=�´¼�����)´ ��B���)²

L {°�*��� ��O � ²·{5|ocu����zc&|@´¼¶ ²·��rVc�lcB´·���)� ½ ²·�z|���rBbpbJctF²$ÆSu���mou�r��)��|oj®r�§°uv�Cm}c&|o§O����c@k�u��«�z|or�mocuv�)k
ªF�lu��s¬�²z�z��m}��q)���)³(r�§��&r�bJ�zt�c&bJc&�Cm}��|ojJbJr�t�c�&yztx��|�knyz|o§O���&cS�s�-m}��`)ck² ��� ��´)� ���z´ ��B� �)²

L {��S_�����O �+²){	r��)knmou��z�BtF´ �J² ��c&�z|}ux��³L´s���)� N ²Üf ²)_�`)r�|}�Bm}r��·²5ÆSu�k}��|}u�bpu��)��mou��z�(qsc&m�µ�cc&�;`zr�bJrl�V¨
u�bJc&|}u��$���)��bprB�zr�bJc|oux���z|or�mocuv�)k�u��;mo`zc �&|ojlknm}��tvt�uv�)c*knm}��mocB²A������
�����C� ��
 �,� "�
�= � �eD"�
�=
� �� ��
C=�´)� ��´)�����B�z²

L ��ux�I� ��O �.²�f ²���ux��`)��|}�zk²�¶%|}c�Bk&´���rBtvyzbJc@k&´��)����³Vu��z�)´	���)�«�z|}r�m}c&u�� knmo|}y)��moyz|}c�² (   �G=(�����L=
� � �+-D. , � = �&� ������ =�´L� 7 �@� ��� �L�-�)´ �� ���l²

LÜdl���>�-��O Ä°²�dl���Bm���t��)² '	�
����#��!��F��� � 6 ! 6��<� ��
�,k!�E*�� �$�L0 ��
 �	� "������ 6 ! 6��<� ��
�,-´���r�t�yzbJc �Jr�§��� " ,��
" �J��-e�+*�� !+�/� ��!�
/.�� 0 !�
�� "��a!�E* ��
�� ( -�- � � "$!�
 � ��C��²°¶��)�lu�kor��z¨ x«ckotvcj�´ �@�%�-�)²

L _	��| ����O � ²���²·_���|O~n���·²���!�
�!���
 �,� "�

�e������!�>* Oa��
 9 ����� ( � �W���	��
5.%0 ��´1�Br�t�yzbJc��B��r�§�� � � � �
O	� � ������� �� !�� �.����������� "$� �:���	� ���m�� ( - - � � �+* ��!�
/.�� 0 !�
 � "	��²�dVrl�&uvc&m�j+§rB|°Ô©�)�lysk�m}|oux��t
���)�7¶%�z�)tvu�c�®f®��mo`zcbJ��moux�&k´z{5`zu�t��B�lc&t��z`zux�z´s{L¶+´�������)²

1:9	× 1<;
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� 69���H�%���7� � 2�476 �;�	�:<���»�+� �À�%���+�+
�������'z�	��,+�Q���

Ô©�7m}`zuxk�koc��m}uvrB�·´)µ.c$�z|}r-�Vu��lc �(wCyzux��³;r-��c&|}�VuvcµÃr�§	µ.c&u���`Cmoc@� �·¨©ko`)���Lck%���)�7|}c�&��tvt·mo`zc+�&r��z�)c�±luvrB�
µ�uvmo`7bJr�t�c�&yztx��|�kny)|n§O�B��ck²RdVc&c L �R�lc@�B�l´ �R��Ä1� ��O·§r�|�bJr�|}c$�lc�m���u�t�k²

� Ñ � � Í ¥�¢�T ÑDQ ¡ Ñ S� 	¤ � �¡WV �)|orBb����Bc&r�bJc&mo|}u���k�m����)�l�Lr�u��Cm´�µ.c.bprl�lctl��bJr�t�c�&yzt�c.qVj*m}`zc���r�t�t�c��m}uvrB�
r�§.uvm}k ¿R��� �lc&|Mx ����t�k*qs��t�t�k´����)�«µ�c�ko`)��t�t5u��)�luxk�m}uv�)��mot�jHyskncpmo`)c(moc|ob(k*q)��tvtRrB| �-m}r�b7²�¶ ��u���c�
qs��t�t¼u�k%�zc&�zr�moc�+Y 1 ��� 1����1 � ���)��mo`zc���r�|}|}cko�srB�)�lu��z��ko�z`zc|oca[21 �/� 1-���81 � ²��zr�|%�&r��V��c�zu�c&�)�&c�´lµ.c*ko`)��tvt
�zc&�zr�moc
� 1�mo`)c+kowCy)��|oc*|����lu�y)k�r�§��Jq)��tvtT²°�)r�|%c&±l��bJ�ztvcB´zµ.c kn`)��tvt·ko�Lc��³�r�§	mo`zc�kn�z`)c&|}cu[ 1 ��� 1-� � 1 � ²
�	u��)��t�t�j�´�µ�c��zc&�zr�moc � ! m}`zc�|����lu�y)k$r�§�mo`zc�µ.��moc&|+�z|orBqsc�y)knc@�«morQ�zc�¹)�zc�mo`zc�dz¶Sd koyz|o§O����cB²®�zr�|
c&±z��bJ�zt�c�´V�����-m}r�bJux��q)��t�tLc&�ztx��|}��c@��qVjpmo`)c�µ��-moc|R�z|}r�qLcS�&r�|}|oc@kn�Lr��)�)k	mor m}`zc�qs��t�t Y 1 ��� 1-����1Wp � ! � ²

x«cÁ��rB�)knux�lc|ou��z� �QbJr�t�c�&yzt�c;rB|(�«�&r�bJ�zt�c�±¼´Rm}`zcÁ��rBtvt�c��mou�r��År�§���tvt�¿R���Ë�zc&| x ����txkpq)��t�txkJu�k
�zc&�zr�moc� 
�²Mx«cp�BkokoyzbJc+c@����`Q��mor�b9uxk�u��lc�Cmouv¹)c�QqCj®uvm}k�u��)�lc&±Áuv�Qmo`zcJ��rBtvt�c��mou�r��·´¼���s�Q��koyzq)koc�m
r�§��-m}r�b(k.u�k.m}`zc&|}c�§rB|ocS|oc�z|}ckoc&�Cmoc@��qVjJmo`zc*b�yzt¯m}u¯¨Èu��)�lc�± ��n@��0 � �)% %)% �-0�� � �&r�|}|oc@kn�Lr��)�zuv�z� morpmo`zc@knc
��morBbJk²5_�`zc��Cy)b+qLc&|�r�§��-m}r�b(k.uv�7knys��`��Jkny)q)knc&m´lrB|�c@wBy)uv�-��t�c&�Cm}tvj(m}`zc$knuKI&c�r�§�mo`zc*b�yzt¯m}u¯¨Èu��)�lc�±�u�k
�zc&�zr�moc� � ���ò²
��� Í T��	�L¢ Í Ò	� 	 Ñ £ Ñ Q�Ñ TR¤ Q Ò #;Í �O¤ 	 Q ¤ Î Ò T¤ �s£ð¤ �sV Ä·c�mm[ 1��/� 1 � � 1 n � �1 � ���)� [ �1��� � � � � n� �� �
qLc(m�µ.rÁkn�)`zc&|}ck²�_�`zcuv|P-e� 9 ���7*����	
�!� "$�+u�k �zc�¹)�zc@� qVj � � [21/�	[21 � n � 1 � �� r ��1.r � ��²®_�`zc(m�µ.r
ko�z`zc|oc@k%��|}c �&��tvt�c�7rB|nm}`zr��Br��)��t¼u¯§ � � [21-�$[�� � n ;z´L���)�®�&r��eHsu���m%§|occ+uv§ � � [21-�$[�� ��
 ;)²%_�`zc:-C� 9 ���
r�§����srBuv�Cm�Qµ�|om$��ko�z`zc|oc [21.u�k*�lc&¹)�zc@�QqVj � � � �$[21 � n � 1�� � r ��1o²�_�`)cpkoc�m�kSr�§��Lr�u��Cm}k�`)�ð�Vuv�)�
c@wCy)��t¼�Lr-µ�c|�µ�|nm�m�µ.r(kn�z`)c&|}ck�uxk%�&��tvt�c��mo`zc$|����zu����tDHs��m%r�§1m}`zc+ko�z`zc|oc@k&²qG%r�moux��c*m}`)�-m�m}`zc$�sr-µ.c&|
r�§����srBuv�Cm$µ�|nm$�7kn�)`zc&|}c+uxk.~�y)knm�m}`zcJcwCy)��mou�r��Qr�§Rmo`)cJko�z`zc|ocB´·knr�mo`s�-m$�srBuv�Cm�Hu�k�u��)knux�lcZ_�r�� _
rBylm}koux�lc$kn�z`)c&|}cu[¸�z|}c�&u�koc&t�j�µ�`zc� � � � �	[ � � ; � � � � �$[ � n); � � � � �$[ ��
 ;z²
_�`zcZxHcuv�B`Bm}c�«¿5r�|}r��)r�uR�lux���B|}��b�� ���N� gÂ��t�kor7³C�)r-µ�� �Bk*mo`)c(�sr-µ.c&| �lux���B|}��b�g r�§�
�u�k �

�&c&t�t��lc@��rBbp�LrBkouvmou�r�� r�§�	�Áu��¸��rB�C�Bc�±«�srBtvjV`zc@�l|}�)² �R��c&|}j � ������ ���\" � �<�1�&r�|}|oc@kn�Lr��)�)k�morÁc&±l�B��m}tvj
rB�zc�qs��t�t.���)� �&r��Cm}��uv�)k���t�t��srBuv�Cm}k�r�§�� � m}`)�-m(�lrQ�)r�m�`s�ð��c��Hknb(��tvt�c&|p�sr-µ.c&|p�luxk�m����)�&c�mor ���Vj
r�mo`zc|�q)��t�tT´luF² c�²lm}`zc$¿5r�|}r��)r�u¼��ctvt1�&r�|}|oc@kn�Lr��s�luv�)�+m}rJ�pq)��tvt([ 1  
"uxk%�lc&¹)�zc@��qVj�� 1 n ���  � ���
� �  
 � � � �$[ 1	��� � � � �$[ �1�4� ² ½ t�rBkoc��§O���&c�m�k�kn`)��|oc@��qVj(m�µ.rJ¿5r�|}r��zrBu·��ctvtxk���|}c$�&��t�t�c� �������� ���
��!W"$��
���´1��t�rBkoc�®c@�l��c@k*kn`)��|oc@�®qVj®mo`)|occ�¿5rB|orB�zr�u���ctvtxk*��|}c��&��tvt�c� ����� �� ��� �H*R�W����´1���s�®mo`)cp�Lr�u��Cm}k
ko`)��|oc@��qVj�§rByz|�¿5r�|}r��zrBu¼��c&t�txk���|}c*���t�tvc@� � ������ ���q�����	
�� "$����²
_�`zc�ÆSc&tx��y)�)�ðj7mo|}u����z��y)t���mou�r���� ���N� r�§ � uxk�mo`zc(�lys��t5r�§�mo`zc(¿5rB|orB�zr�u5�lux���B|}��b7´Lu��«mo`zcp§rBt¯¨

t�r-µ�u��z�(knc�)kncB²qxÂ`zc&�)c&��c|%�J��r�t�t�c��m}uvrB� � n ��0����)% %)% �-0 � � r�§	¿5rB|orB�zr�u¼�&c&t�t�k%�&r�|}|oc@kn�Lr��s�luv�)�+m}rpqs��t�t�k
[ 1! ��)%)% % �$[ 1�"S`)�ð�Bc.�*�zrB�l¨Èc&bJ�lm�j u��Cmoc&|�koc��m}uvrB�·´-m}`zc%knu�bJ�zt�c�±+µ�`zrCknc��Bc&|omoux��ck5��|oc � ��� %)% % � � � qsctvrB�z�Bk
m}r�m}`zc�ÆSc&tx��yz�)�ðj;m}|oux���z�Byztx�-mou�r��1²��%�)�zc&|*mo`)cp`VjV�Lr�mo`)ckou�k�r�§.��c�zc&|���t	�srCknuvmou�r��1´·u¯m$uxk$��kou�bp�)tvux��ux��t
�&r�bJ�zt�c�± m}`)�-m°�zc��rBbJ�srCknc@k	mo`zc%�&r��V��c&± `Cy)tvtzr�§sm}`zc%��c�Cmoc&|�k�r�§smo`zc�qs��t�t�k²	_�`)u�kRkou�bp�)tvux��ux��tz�&r�bJ�zt�c�±
�&r��Cm}��uv�sk��Bc&|omoux��ckJªmo`zc(��c�Cmoc&|�k�r�§�mo`zcJq)��tvtxk}¬�´·c�z��ck´]mo|}ux���z�Btvc@kS���)�Ám}c�m}|}��`zc�l|��z²pdVc&c(�	uv�Byz|}c �ð�
§rB|%��m�µ�r�¨È�lu�bJc&�)kou�r��)��tLc&±z��bJ�zt�c�r�§	�Jµ.c&u���`Cmoc@��¿5rB|orB�zr�u·���)��ÆSc&tx��y)�)�ðj��lux���B|}��bJk²
_�`zc*§rBtvt�r-µ�u��z��rBq)koc&|}�ð��mou�r��)k���|oc$knmo|���u���`Cmn§rB|oµ���|�� 7
��²�ÔÈ§S��t�t.mo`zc;q)��tvtxk+`s�ð��c�m}`zc7ko��bpc�|}�B�lu�y)k&´�m}`zc;|}�B�lu����t4Hs�-m(�lc�¹s�zc�Å��k+mo`zc7knc&mpr�§%�srBuv�Cm�k��
knys��`¸mo`s�-m � � � �$[ 1�� n � � � �$[ �1� uxk�mo`zc7`VjV�sc|n¨È�ztx���zc�qzuxknc@��mou��z�Hmo`zc7t�uv�)c�¨©knc��bJc&�Cm � 1/�&� ´�kor

×�× Þ�y)ì	z�ä�{



�B� �.!��R!�� ��� ���������	


mo`)��m(mo`zc7µ.c&u���`Cmoc@�Å�zu�����|���b(k%~�ysk�m�u��Cmo|}rV�zy)��c@� |}c�lys��c�mor«mo`zc®yskny)��t �5y)�&tvux�lc���Å¿5rB|orB�zr�u
���)�QÆ�ct���yz�)�ðj��zu�����|���b(k&²�¶�t¯m}`zr�yz�B`Á�-m}r�b(k%r�§5�zu )]c&|}c&�Cm�m�jV�Lck�`)�ð��c+�zu )]c&|}c&�Cm�|����lu�uT´z§|}r�b
�zr-µÃrB�·´zµ.c$kn`)��tvt]m}`zc&|}c�§rB|oc$ko³Vuv��mo`zc �B�ð~�c��mou���c*µ.c&u���`Cmoc@�¼²

�l²�¶Â¿5r�|}r��)r�uz��ctvt�ªr�§·���Cj��luvbJc�)knu�r��1´Bqzyzm°��r��sknux�lc&|}c�J�Bk�|oct���mou���c&t�j rB�sc�s¬5��rB�)kou�knm}k5r�§]�&c&�Cmoc|}k
r�§]kn�z`)c&|}ck	µ�`zux��`p��|oc.r�|omo`zrB��rB�)��tBmor�mo`)c.qs��t�t�k5�&c&�Cmoc|oc@�+�-m�m}`zc���c&|omoux��c@k	r�§suvm}k5�zy)��tzkouvbJ�zt�c�±¼´
���)�7��|oc*��rB�eH)ux��m�§|}c&c*µ�|nm�m}`zc*r�m}`zc&|%ko�z`zc|oc@k&²

�z²�ÔÈ§�mo`zc k}wCy)��|}c*|}�B�luvu¼r�§���tvt]m}`zc+ko�z`zc|oc@k���|}c*ko`zuv§ºmoc@��qVj�mo`zc k}��bJc ��bJrByz�Cm´Vmo`)c |}�B�lux�&��t Hs��m}k
|ocb(��u���m}`zc ko��bJc�´z���s�;kor(�lrpmo`zc$¿5rB|orB�zr�u¼���)��ÆSc&tx��y)�)�ðj��lux���B|}��bJk²

�)²�ÔÈ§�� �Lr�|omou�r���r�§1� qs��t�tsc&±Cm}c&�)�)k°u��Cmor m}`zc�¿5r�|}r��zrBu)|}c&��u�r��(r�§1���zr�mo`zc|�qs��t�tF´Cu¯m�uxk��&r��Cm}��uv�zc@�(u��
mo`zc$qs��t�t1��k}knrl�&u���moc��morpmo`s�-m%|}c&��u�r��1²

�1Ï ¥ Ñ ����� Í�� ¤ Q Ò �·Ï ¡ ��¤ � Í ¡WV ¶�k�r�q)koc&|}��c@�Á��qLr-��cB´)m}`zcJ¿5r�|}r��zrBu����)�QÆSc&tx��yz�s�ðjÁ�lu�����|���b(k%|}c�¨
b(��uv��mo`zc k}��bJc*uv§�m}`zc$|}�B�lu�u¼r�§	mo`zc$q)��tvtxk���|}c$kn`)u¯§ºm}c�;qVj(mo`zc k}��bJc$��bJrByz�Cm²RÄ·c&m�y)k%��rB�)kou��lc|�mo`zc
�&r�t�tvc@��m}uvrB�+r�§sq)��t�t�k ��[21 ��� 1� � 1�p�� � §r�| �7��|}r-µ�u��z�%§|}r�bgr��hmor��0²	¶Sk�knrVr��p��k � 1�p"� 	 ;z´��zc�¹)�zc
� 1Fn Y31"� � 1n´ðm}`)�-m5uxk �31Luxk1m}`zc��srB|nm}uvrB�+r�§zmo`zc.��|}r-µ�u��z��q)��tvtl�&r��Cm}��uv�zc@�$µ�uvmo`zu���uvm}k	¿5rB|orB�zr�uC|oc��u�r��·²
½ rB�)kou��lc|��zr-µ#����r�t�t�c��m}uvrB�Ár�§Rqs��t�t�k �s²$dVu�bpu�tx��|}tvj;mor�mo`zcpÆ�ct���yz�)�ðj®�lux���B|}��b;´)mo`zc��·¨©��rBbJ�ztvc&±®u�k
m}`zc�kou�bp�)tvux��ux��t���rBbp�)tvc&±7�&r��Cm}��uv�zu��z����knu�bJ�zt�c�±®kn�)���z�zu��z��m}`zc+�Bc&|omoux��c@k%r�§5m}`zc+qs��t�t�k�uv� �7��k�korCrB�
�Bk � 1.!#� � 1��n��l²�_�`zc �Bc&rBbpc&mo|}u��$�zr�b(��u��Ákn�s���z�zc@�7qVj�mo`)c�kouvbJ�zt�u��&ck�r�§�mo`zc��·¨©��rBbJ�ztvc&±�uxk����t�tvc@�
m}`zc��1¨Èko`)���LcSgÂkoc&c$�	u��)² ���§rB|%���;uvt�tvysk�m}|}��mou�r��·²

��Í �¤l¢RT Ñ Q ¡ �FT �Q¢ Ñ � Ñ � Í ¥ 	��¤l£$¡ 	·£�SÈ¤z¥ Í ¡ ÔÈm	uxk�µ�ctvtC³V�zr-µ�� L �R�lc�C�l´ �R��Ä1��� OVmo`)��m�m}`zc.qsrByz�)�z��|oj
r�§	��yz�zu�r��;r�§	q)��t�t�k.uxk�c&�)�&rl�lc��qVjJmo`zc*qLr�yz�)�)��|}j(r�§1m}`zc$��rB|o|}cko�srB�)�lu��z���1¨©kn`)���sc�§rB|�� n ;)²R�zr�|
c&±z��bJ�zt�c�´�mo`)cQ¿R��� �lc&|jx«�B��txk�koyz|n§O�B��cJ~�y)knm�|}c�B�zk(§|}r�b mo`)c �1¨Èko`)���LcQr�§*mo`zcHq)��t�t�k+[21 �/� 1/�4�81 � ´
µ�uvmo` �sn ;z² dVu�bJuvtx��|}tvjB´Lmo`zc�dl¶�dÁkoyz|n§O�B��c�u�k*�lc@ko�&|ou�qsc@�®qVj7mo`zcpqLr�yz�)�)��|}j;r�§Rmo`)c�yz�)uvrB�Qr�§Rqs��t�t�k
[ 1 �/� 1-����1 p � ! � gËm}`zc$¿R���7�lc|&x«�B��txk�q)��t�t�k�c&±l�)���)�zc�;qVj(mo`zc$µ��-m}c&|��z|}r�qLc�²
�	u��)��t�tvjB´�µ�c7b(��³Bc�m}`zc7§r�t�t�r-µ�uv�z� knmo|���u���`Cmn§rB|oµ���|�� r�qsknc|o�-�-m}uvrB�·´°µ�`)u���`"µ�u�tvt%qLc®y)koc�Ëµ�`zc�

�zu�k}��y)k}kouv�z�pr�y)|%�lc�¹)�)u¯m}uvrB�;r�§	u��Cmoc|n§O�B��ck87
�� �¡ Í £�z¤l¢RT ÑDQ V � � �<� 
����	���� 
/.��(�4�/"$�L0 - �K�43U�6� 
/.�� 6�!��<� �j[21 ��� 1/�4�81qp � ! � 9 ��
/. � n ; "$�� �	���$
��
�/�M��� �J�$"�
 �� �v���	
5.e��� ��D!��F��-D.�������� 9 .������ " �� 
����$�a!���� !�
 *����	
�!� "$� �81Dp � ! �6� 
5.e� !�
��L0a����"$���
����$� =
� �<� 
����	�� �k
5.e���A�/"$�L0 - �J�H3 �6� 
/.�� 6 !��<� ��[ 1���� 1 ��� 1	�N9 ��
5. � n � �! " ��C�	���	
 �Z�/� ��� �J�$"�
�����k���	
5.e��� ��D!��
�C-D.������	� 9 .e� ��� " �� 
����$�M!����a!�
'*����	
�!� "$��� � �1 p � �! �6�c
/.���!�
��L0a��� "$���
����$� =

1:9	× 1<;



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

�	u���yz|}c �� 7$f®r�t�c��y)t���| knyz|o§O���&ck87(ªO�B¬�¿R��� �lc|Mx«�B��txk$knyz|o§O���&c®ªqs¬of7r�t�c�&yzt���|�ª ½ rB�z�zr�t�t�jl¬*koyz|o§O���&c
ªF�¬odVr�t���c�Bm%¶����ck}kouvqzt�c dVyz|o§O���&c

�	u���yz|}c ��� 7 ªF�B¬������lux�&��tZ��±VuxkÇªqs¬&ª x«c&u���`Cmoc@�
¿5rB|orB�zr�u¼���s�;ÆSc&tx��y)�)�ðj��lux���B|}��bJk�¬
�	u���yz|}c �@� 7kx«c&u���`Cm}c�"¿5r�|}r��)r�u����)�0ÆSc&tx��yz�)�ðj
�lux���B|}��b(k

��u���y)|oc �� 7�ªO�B¬/�·¨©��rBbJ�ztvc&±HªqL¬�1¨Èko`)���Lc

)�� 69���H�%���7� �i21254®�.�+:<�78��%:<�%�+
�, � � :<,*
	���	�&,+8

,��&-/, ��<C1�1.B 14B � ��E 5^<	�(; @C=614? ,
_�`)c°§rBtvt�r-µ�uv�)���z|}r-��c@k·m}`)�-m�uv�Cm}c&|o§O����c.�zcuv�B`CqLr�|�k·c&±z����m}tvj$ux�lc�Bm}u¯§j mo`zc��-m}r�b(k	tvrVrBkou��z�S�B�&��c@kokou�qzuvt�uvm�j 7

�����R�/� =KLÜ�Sqsknc|o�-�-m}uvrB� ��² O
¶�� uv�Cm}c&|o§O����c(c@�l��c(µ�uvmo�)ck}knc@k*m�µ�r®u��Cmoc|}koc��mou��z�Ákn�)`zc&|}ck*r�§��zu )]c&|}c&�Cm��&r�t�r�|�k&´·µ�`)u���` u�bJ�ztvu�ck mo`zc
�&r�|}|oc@kn�Lr��s�luv�)���-m}r�b(k�t�rCrCknc$�&r��Cm}�B��m�morpmo`)c knrBtv�Bc&�Cm²

×�× Þ�y)ì	z�ä�{



��� �.!��R!�� ��� ���������	


_�r �z|}r-��c7m}`)�-m7���0��mor�b [21�tvrVrCknu��z�¸�����c@kokouvq)uvt�u¯m�jË`)�Bk��-m;tvc@��knm�mo`)cQq)��tvt�r�§$r��)cQu��Bm}c&|o§O���&c
�)c&u���`VqsrB|´Lt�c�m �  [(Xc[(l51n²�x«c�ko`)��t�t	�z|or-�Bc$mo`s�-m �HqLc&t�r��z�Ck�mor;�-m*tvc@��knmSrB�zc u��Bm}c&|o§O���&c+�zcuv�B`CqLr�|
r�§ [21n²3Æ�c�zr�m}c � �Qm}`zc ��c&�Cm}c&|7r�§��Ëko�z`zc&|}c [���´S���s�Ã�lc�zr�m}c � �4� � mo`zc«¿5r�|}r��)r�uS§O����c&m;r�§ m�µ.r
u��)�&u��lc�CmJ¿5rB|orB�zr�u�|}c&�BuvrB�)k � � ���)��� �l²Ë¶SkokoyzbJc7�zr kn�z`)c&|}c7�&c&�Cmoc|Jtvu�ckJrB� m}`zc7|}�B�lu����t�Hs��mJr�§
���VjHr�mo`zc| m�µ.rQq)��tvtxk*g0�Á�Bc&�zc|oux����rB�)�luvmou�r�� m}`)�-mJ�&���¸qsc�bJc�mJy)knu��z�QkojVb+qLr�t�u����sc|nm}yz|}q)�-m}uvrB�)k&²
dluv�)�&c �  [qX\[(l 1 ´��Lr�u��Cm � uxk(��rB�Bm���u��zc� uv�"�-m(t�c�Bk�mJr��zc;q)��tvt�r�§�mo`)c7koc�&r��)�Å��rBtvrB|² ÆSc&�)r�moc
[ 1 " �	[ 1 "��  � %)% % �$[ 1  n [ 1 m}`zc q)��tvtxk%��mnm}�B��`zc��m}rJmo`zc$¿5rB|orB�zr�u·�&c&t�t�k�m}|}�ð�Bc&|�knc@��µ�`)c&�7bJr-�Cu��z�p§|}r�b
�®mor � 1 ��t�r��z�Jm}`zc+t�uv�)c�¨©knc��bJc&�Cm�� � 1 ²SdVu��)��c g"qVj�mo`zc��z|oc�VuvrBy)k���c�zc&|}ux�$��k}knyzbJ�lm}uvrB�Vg�m}`zc+t�u��zc�¨
koc&�BbJc&�Cm� � 1�u��Bm}c&|�knc@��m�k*c����` ¿5rB|orB�zr�u	§O���&c�m m}|}���)ko��c&|�k}��t�tvjB´]mo`zuxk kocwCyzc&�s��c(uxk$µ�ctvt��lc�¹)�)c�¼²;�zr�|
� n��2�)% %)%8� � ´zmo`zc$u��Cmoc&|�koc��m}uvrB�7�srBuv�Cm%qLc�m�µ.c&c&� � � 1R���)� � 1�� � 1�� �  �µ�u¯m}�zck}kock�m}`zc*§O����m%mo`)��m��Lr�u��Bm��
qLc&t�r��)�Bk.morpm}`zc$`)��tv§º¨©kn�)�B��c*r�§	�srBuv�Cm�k�µ�`zrBkoc��sr-µ.c&|�µ�|om�[21���uxk�tvc@kok.m}`)���7µ�|om�[21�� �  -²R_�`zc|oc&§r�|}c

� � � �	[ 1�" � � � � � �$[ 1�"��  � �����	� � � � � �$[ ��� n); � ª���¬
µ�`)u���`Ë��txknrÁbJc@���)k�mo`s�-m � qLc&t�r��z�Ck m}rHc��c|oj q)��tvt [21
��� � n��2�)% %)% � � ´°���)� u��Å�s��|omoux��yztx��|+mor [21�
µ�`)u���`;u�k����)c&u���`VqsrB|�r�§4[21�uv�;m}`zc$¿5r�|}r��zrBu¼�lu�����|���b7²��

,��&-
	 �W?A@e5^<CB$;q7D5 ?m58=	��
 �M1.<�E ;q?�� =�?4@e5^<�EW5F7 @e=�? � ��;q3/3/E
_�r��Bc�m*bJr�|}c+u��)knu���`Cm�k�u��Cmor�m}`zcJ|oct���mou�r��)ko`zu��)k%qLc�m�µ.c&c�H��q)��t�t4[21����)�Áuvm}k��zcuv�B`VqsrB|}k´L���t�t5��q)��tvt
- �	�� "�� -e!��ðu¯§L|ocbpr-�Vu��z�%uvm�§|orBb mo`zc���rBbJ�ztvc&±$|oc@knyztvm}k	u��Jdz¶Sd$|}c�&r-��c|ojS§r�|4[21n´����)���&��tvtVuvm����+*��e>*#!� 

r�mo`zc|oµ�uxkoc�²°�S�zc$�&����rBq)knc|o�Bc�m}`)�-m�7

6 uv�Cm}c&|�knc@��mou��z� qs��t�t�k�bJuv�B`Bm.�zr�m���rB|o|}cko�srB�)��morp����c@�l��c%u��(m}`zc�ÆSc&tx��y)�)�ðj+m}|oux���)��yztx�-m}uvrB�pgt[A�
���)� [ � rB�;�	u��)² ��)²

6 ��� u��Cmoc|}koc��mou��z�%�)��uv|	`)�ð�Vuv�)�����$c@�l��c�uv�$m}`zc�Æ�ct���yz�)�ðjSmo|}u����z��yztx�-m}uvrB�$bJuv�B`Bm	�zr�m���rB|o|}cko�srB�)�
morJ����c�l�Bc�u���mo`)c �1¨È�&r�bJ�zt�c�±pg [A�%���)� [��SrB���	uv�s² �@�l²��%r-µ.c&�Bc&|@´�uvm%�&����qsc*��`zc��³Bc�Jm}`)�-m
mo`zc���r�|}|}cko�srB�)�lu��z�7�)��u�| ��rB|o|}cko�srB�)�zk�m}rÁ�®��c&t�t°u�� �7`zu���`zc|n¨Èr�|��lc&|*¿5rB|orB�zr�uR�lux���B|}��b7²�_1r
kncc$µ�`zux��`·´zµ�|}u¯m}c �lr-µ��;mo`zc$�Lr-µ�c|�r�§5���7u��Bm}c&|�knc@��m}uvrB���Lr�u��Cm%qsc&m�µ�cc&�;mo`zc@knc*m�µ.rJq)��t�txk�µ�|nm
��t�t¼mo`)c$r�mo`)c&|�q)��tvtxk&²

6 ���z|}u��)��u��)��t	q)��tvt���t�µ.�ðjlk%�&r�|}|oc@kn�Lr��s�zk�mor;���Áu��Cmoc|n§O�B��c+�)c&u���`VqsrB|´sqzylm$���Buv�Bc&�Áko�z`zc&|}c+b(�ðj
�zr�m%`s�ð��c*���Vj��z|}uv�s��u��)��t¼�zcuv�B`VqsrB|.gÂ�	u��Bk²��@�����)� �L�V²

1:9	× 1<;



���������	��
������������
��������������
���������
���� ��!#"$����%&�&!��	
(' �B�

a1
a2

a3a4a5

�	u���yz|}c �� 7 Ô©�Cmoc&|�koc��m}uv�)�
q)��tvtxkJ�zr�m(�&r��z�)c��m}c�Åuv�"ÆSc�¨
tx��yz�s�ðj 74[A�����)�v[ �

a1

a2
a3

a4

�	u���yz|}c �ð� 7�Ô©�Bm}c&|�knc@��m}uv�z�«q)��tvtxk&²ËÆ�ct���yz�)�ðj
c@�l��cB´l�zrJuv�Cmoc|n§O�B��c*c�z��c 74[A�����)�v[ �

a1

a2

a3

a4

�	u���yz|}c �� 7�¶%�Ju��Cmoc&|o§O���&c��zc&u���`VqLr�|5µ�`zux��`Ju�k
�zr�m%�z|}uv�)�&uv�s��t 7.[ � §r�|�[A�

�	u���yz|}c ��� 7	_�`zcS��c&�Cm}|}��tzq)��t�ts�zrCc@kR�zr�m°`)�ð�Bc
���Cj(�)|ou��)��u��)��t·�zc&u���`VqLr�|

,��&-
� �k14? � �49 < ;F@C=/14?mEj1.B�@�5^@�< ; 
m5 � < ;sB$1.< �\=/7D143/1.< ;(?3� @e< =�7D14361.< =/?A@e5^<CB$;q7D58E
Ô©�Ámo`zuxkSkoc��mou�r��·´Lµ.c tvuxknm�mo`)cp�&r��l¹)�Byz|��-mou�r��sk�r�§5moc&mo|���`zc@�l|�����rB�Bm}|ou�qzylm}uv�)�(mor�q)u��&r�t�r�|S���)�7m}|oux��rBtvrB|
u��Cmoc|n§O�B��ck² xÂ`zc&��knmoys�ljVuv�z� mo`zcSuv�Cmoc|n§O�B��c��  »ªrB|AXmY��#¬�´Cmo`)c�|}c&t�c&�-���Cm°c@�l��c@kR��|}c%b(��|}³�c@��µ�uvmo`

×�× Þ�y)ì	z�ä�{



��� �.!��R!�� ��� ���������	


m}`zc+kouv�B� � �prB�7mo`zc ¹)��yz|}ck²&G%r�moux��c m}`)�-m�kny)��`Á���®c�l�Bc+�lrVck��zr�m���r��Cm}|ou�qzylm}c$mor(m}`zc+u��Cmoc|n§O�B��c$uv§
�)r�m��z|}ckoc&�Cm�uv�;mo`)c��·¨©��rBbp�)tvc&±�r�§	mo`zc$qs��t�t�k&Y 1 ��� 1-����1 p � ! � ´)µ�u¯m}` �`n;)²

X X

X

Y

Interface Del. edges: 0..3

Boundary Vor. edges 0,2

X Y

Y

X

Interface Del. edges 0..4

Boundary Vor. edges 0,2,4

�	u���yz|}c � � 7�Ó.ux��rBtvrB|.u��Cmoc|n§O�B��cJªO�B¬nÓ.u��&r�t�r�|.moc&mo|���`zc@�l|orB� �&¨È�;ªqL¬�Ó.u��&r�t�r�|�m}c�mo|���`)c�l|}r��7�ð¨��

X

Y

Interface Del. edges: 0..1
Boundary Vor. edges 0,2

Z

Z

X

Y

Z

Z

Interface Del. edges: 0..2
Boundary Vor. edges 0,2

Bicolor Interface XY Bicolor Interface XZ�
X
� ���

Y
� �

1 �
X
� �

1 �
�
Z
� �

2

X

Y

Interface Del. edges: 0..1
Boundary Vor. edges 0,2

Z

Bicolor Interface XY

T

�	u���yz|}c �@� 7ÀÓ�ux��rBtvrB|Hu��Cmoc|n§O�B��c ªF�B¬©mo|}u��&r�t�r�|Hmoc�m}|}��`zc�z|orB� � � ��� � � � ªqs¬nwCy)���l|}ux��r�t�r�|Qmoc&mo|���`zc@�l|orB�
� � ��� ��� ��� �

1:9	× 1<;



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

4/4 3/4 2/4 2/4 1/4Interface Del. edges

0/4 2/4 2/4 4/4 2/4Boundary Vor. edges

X

X

Y

Y X

X

Y

Y

�	u���yz|}c���� 7(G%cuv�B`CqLr�|}`zrVrl�(r�§1mo`zc�¿5r�|}r��zrBus�Bc&|omoc&±Jr�§�� q)u��&r�t�r�|��ð¨��*moc&mo|���`zc@�l|}r����Bk��+§yz�)��mou�r���r�§
m}`zc$�Vyzb+qLc&|�r�§	q)uv�Lr�tx��|�c�z��ck�koc&t�c��moc@�¼²R¶%|}|or-µ%k.b(�-m}c&|}u���tvuKI&cSmo`)c$qsrByz�)�z��|ou�ck

Interface Del. edges: 0..3
Boundary Vor. edges 0,2

Interface Del. edges: 0..4
Boundary Vor. edges 0,2,4

Tricolor Interface AWBW Tricolor Interface AWBW

A B

A

W

A W

W

B

�
W

� �
1

�
W

� �
2

A

B

Interface Del. edges: 0..2
Boundary Vor. edges 0,2

Tricolor interface AWBW

W

U

�	u���yz|}c°�	� 7¼_1|}u��&r�t�r�|¼u��Cmoc&|o§O���&c%ªO�C¬Èmo|}ux��r�t�r�|]m}c�m}|}��`zc�l|}r�� � � ��� � �B� g"m�µ.r%�&��kock°ªqs¬nwBys���l|}u��&r�t�r�|]m}c�mo|��-¨
`)c�l|}r�� � � ��� ��� ��� �

,��&-�� ��<C1�1.B 14BZ1 �\EW58<	� ; @C=61A? �

_�`)cS§rBtvt�r-µ�u��z�Jcknm}��q)tvuxkn`)ck.mo`)c*mor��Lr�t�r��Bu����tL�z|}r��Lc&|omou�ck�r�§	mo`)c$qzu��&r�t�r�|�u��Bm}c&|o§O���&c 7

×�× Þ�y)ì	z�ä�{



� � �.!��R!�� ��� ���������	


�����R�/� =KLÜ�Sqsknc|o�-�-m}uvrB�7�)² O
_�`)cS¹s|}knm���tx��u�b3knmoc&b(k�§|}r�b»mo`zc*§O�B��m�mo`)��m�mo`zc$u��Cmoc|n§O�B��c*u�k��(koyzq)koc�m�r�§�m}`zc$¿5r�|}r��zrBu¼�lu�����|���b7²
�)r�|�m}`zc%knc@��rB�)�+rB�zc�´B��r��sknux�lc&|R��¿5rB|orB�zr�ulc@�l��c�qLr�yz�)�zuv�z� �����  ¿5rB|orB�zr�uC§O�B��c�m@²RdVy)��`J���Jc�l�Bc�u�k
m}`zc%�ly)��tzr�§¼�*qzux��rBtvrB|�m}|oux���)��t�c.µ�`)u���`J`)�BkR�-mRbJrBknm�m�µ�r$c@�l��c@k�r�§Lm�jV�sc �% �²�dVu��)�&c�mo`zc�m}`z|}c&c�c�z��ck
r�§1m}`zc*mo|}u����z��t�c$�&���z�zr�m�`)�ð�Bc�m}`zc k}��bJc�m�jC�Lc �% (´zmo`zc$¿5rB|orB�zr�u]c�z��c$�&���z�zr�m�qLc$�zr��z¨Tb(���)u¯§rBt��¼²
_�`)c;�)|orVr�§Sr�§�m}`zc7mo`)uv|��Å�&t���uvb §r�t�tvr-µ%k�§|}r�b����Åc@��koj¸���)��tvjlkou�k�r�§�mo`zc®�&r��l¹)�Byz|��-mou�r��sk��«��u���c�
u��Cmoc|n§O�B��c�ÆSc&tx��yz�s�ðjpc@�l��cSr�§¼m�jV�Lc��% Éu�k�uv�V�Br�t���c�Jµ�uvmo`1²��)r�|���rB�C�Bc&�zu�c&�s��c�´Cµ.cS�lc&m}��u�tsmo`zc*�&�Bknc%r�§
q)u��&r�t�r�|.moc&mo|���`zc@�l|}�p���s��|}c�§c|�mo`zc*|}c�B�lc&|�m}rJkoc��mou�r�� ��)² �+§r�|�m}`zc$r�m}`zc&|%���kock²
Ó.ux��rBtvrB|(moc&mo|���`zc@�l|}�Hg"m�jV�sc@k � � ��� � ���s� � � � � � ²É_1rÅ���)��tvj�I&c7m}`zcQ�)c&u���`VqsrB|o`)rCrl�Ër�§ � ¿5rB|orB�zr�u
�Bc&|omoc&±]´·mo`zc|oc(��|}cpm�µ�r7�&�Bknc@k�mor7qLc����)��tvj�I&c@�Hkou��)��c(�;qzux��r�t�r�|�m}c�mo|���`)c�l|}r�� �&���Hcu¯m}`zc&|$qLc � � ��� �
rB| ��� � �B� ²«_�`zc�¹)|�knmp�&�Bknc�u�k+mo|}uv�Vux��t����)�¸jCu�c&tx�zkp�®m}r��Lr�t�r���ux�&��t°�luxkn³ rB|��Á`s��tv§º¨Fm}r��Lr�t�r���ux�&��t°�luxkn³]²
½ rB�)kou��lc|�� ��� � �B� moc&mo|���`zc@�l|}r���gÂkoc&c���u��)²����z²�_�`zc+���kock�µ�`)c&|}c �)´ �(r�| � qzux��r�t�r�|�c�l�Bck�qLc&t�r��z�
m}r7mo`zc��1¨©��r�bJ�zt�c�± ��|}cpmo|}uv�Vux��tT²�Ó.ylm$§r�|p�;c�l�Bck*r��)tvj«�lrÁknrs´1µ.cJ�zc&c@�«morÁ�luxk�m}uv�)��yzuxkn` qLc�m�µ.c&c�
m�µ.r®�&�Bknc@k 7*m}`zcJm�µ�rÁÆSc&tx��y)�)�ðjÁc�z��ck qsctvrB�z�;mor7mo`)c�ko��bJc�m}|oux���)��t�c�´1rB| kn�s���«mo`zcJ§rByz| �Bc&|omoux��ck
r�§�mo`zc�moc�m}|}��`zc�z|orB�·²�Ô©�¸mo`zc�¹)|}knm����koc�´�mo`zc��&r��Cmo|}u�qzylmou�r�� r�§�mo`zc�moc�m}|}��`zc�z|orB�Hm}r®mo`)c�u��Bm}c&|o§O���&c
uxk�� |}c&�BuvrB� µ�uvmo`ÂqLr�yz�)�)��|}j g"µ�uvmo`"m�µ.r qsrByz�)�z��|oj ¿5r�|}r��zrBu�c�l�Bck²0Ô©�Ëmo`zcQkoc�&r��)�År��)c�´.mo`zc
�&r��Cmo|}u�qzylmou�r��7��rB�)kou�knm}k�r�§�m�µ.rJ|oc��u�r��)k�bJcc�mou��z���pm}`zc ¿5r�|}r��)r�u¼��c|nm}c�±(gÂµ�`zux��`7µ�c$b(�ðj����t�tvc@���
�)uv�)��`)c��¿5r�|}r��zrBu¼��c&|omoc&±¼²
_�|}u��&r�t�r�|����)���Sy)�B�l|oux��rBtvrB|°m}c�m}|}��`zc�l|��z²5dVcc knc@��mou�r�� ��)² �)² �

,��&-�� ��<C1�1.B 14B � ��E 5^<	�(; @C=614? ��-
�����R�/� =RÓ.j��Sq)knc|o�-��mou�r�� ��´Bmo`zcSuv�Cm}c&|o§O����c��)c&u���`VqsrB|}k°���&�&r�yz�CmR§rB|�[(Xc[(l 1 ²�f®r�|}c&r-��c|´�c�±z��`)���)��u��z�
m}`zc kouv�BbJ�Bk�§|orBb¾mo`zc$�)|oc�Cu�r�ysk��lc�¹)�)u¯m}uvrB�)k�jVuvct��zk87

'�"!�� + 1�, �
�
1�� � n '�"!�� + 1�, '�)!&*#+ 1�,�� �"!#�

� � � 1����L�
� � � n '�)!&*#+ 1�, '�"!�� + 1�,�� �"!#�

� � � 1����L�
� � � n '�)!&*#+ 1�, � � � 1���� � nt[(Xc[(Xml.1 %

ª �B¬
_�`)c*koc�&r��)�;��tx��u�b»§rBtvt�r-µ%k��lu�|oc@��mot�j(§|}r�b3mo`zc*¹)|�knm�rB�zc�² �

1:9	× 1<;



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

� ��� 
	�%� 
	�

& P�Q ¢£ Ñ Ò�	�¥�¢�T ÑDQ �
�B² � f®r�t�c��y)t���|.u��Cmoc|n§O�B��ck�²$²*²$²*²$²$²�²$²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �
�B² � ½ rB�Cmo|}uvqzyzmou�r��)k ²*²$²$²*²$²*²$²*²$²$²�²$²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �
�B² � f®rV�zc&t1���)���)r�m}��mou�r��)k ²$²*²$²*²$²$²�²$²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �
�B² � {����sc|�r-��c&|}�Vuvcµ ²$²$²*²$²*²$²*²$²$²�²$²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �

� ��Í ^T ÍBÐ Ñ S ��£ Í ^T Ñ 	�¡ Ð+Ñ £ � �
� � T¥ Ñ � Ñ £�	 Ñ £ ÑDQ�Ñ T�T Q ¢ Í £�SÈ¤z¥ Í ¡ 	
�)² � Ó.ux��rBtvrB|.u��Cmoc|n§O�B��c$���)��u��Bm}c&|o§O���&c��)c&u���`VqsrB|}kÅ²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �
�)² � dlr�t���c&�Cm%�����c@kokouvq)uvt�u¯m�jB´Vmo`zc �&r�|}cSr�§	�Jqzux��rBtvrB|�uv�Cmoc|n§O�B��cB´z���)��`zr�m�ko�Lr�m}kQ²$²*²$²$²�²$² �

� � Ñ � Ñ � Ñ � Î ¤ Q Ò � ÍVÑ � Í ¢&£ Î Ñ S% FTO¥ Ñ � Ñ £ T Q ¢ Í £�SÈ¤z¥ Í ¡ �
�s² � _�r��Lr�t�r��Bj(r�§�qzux��r�t�r�|�¿5rB|orB�zr�u]u��Bm}c&|o§O���&ck ²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �
�s² � ½ rBbJ�zylmou��z�(qzux��rBtvrB|�uv�Cmoc|n§O�B��c@k����)��mo`zcuv|�qLr�y)�)�z��|}u�ck ²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �@�
�s² � ��cr�bJc�m}|oj�r�§5��r��)�zc��moc�;��rBbJ�srB�zc&�Cm}k�²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² ���
�s² � �S�;m}`zc*��c&rBbJc�mo|}j�r�§�u��Bm}c&|o§O���&cS§O�B��c&m}kÁ²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �ð�
�s² � ¶�qsrBylm%¿5r�|}r��)r�u¼u��Bm}c&|o§O���&ck.²$²*²$²$²�²$²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �ð�

� � Í T��	�L¢RT Q � ¢�� Í   T¥ Ñ � Ñ £jT Q ¢ Í £�ST¤)¥ Í T Q ¢ Í £ � ¡ Ñ S �1� � � Ñ ¡¢ & �
�z² � Ó���tvtxk&´l¿5rB|orB�zr�u¼�lux���B|}��b¾r�§�q)��t�txk&´z���)�;dz¶Sd�tvrCk�m ²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �@�
�z² � x«c&u���`Cm}uv�z�pm}`zc$qzux��r�t�r�|�§O�B��c&m}kÅ²$²$²�²$²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �@�
�z² � ¶��z�zt�u���-m}uvrB��m}r(k�m��-mouxknmoux�&��t¼�Lr�m}c&�Cmoux��txk�²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �ð�
�z² � ¶�tv�Br�|}u¯m}`zb(k ²$²*²$²$²*²$²*²$²*²$²$²�²$²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �ð�

	 � £�T¥ Ñ � Ñ £ T Q ¢ Í £ SÈ¤z¥ Í ¡�¤ Q Ò Ð ¤l¢ Í £ � Ñ � Í ¥ 	�� Í ¡ & 	
�)² � _�`)cuX3� r`Y�� u��Cmoc&|o§O���&c ²*²$²$²�²$²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �@�
�)² � _�`)cuXmY�� u��Bm}c&|o§O���&c ²$²*²$²*²$²$²�²$²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �L�
�)² � [qX\[(lZ���)�;µ��-m}c&|�bJr�t�c��y)tvc@k9²$²$²�²$²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$² �L�

� P ����� Í � ÍeQ ¢¤l¢�T ÑDQ & �
� � ÑDQ ¥ � 	1¡�T ÑDQ ¤ Q ÒoS 	·¢ 	·£ Í®Ð+Ñ £ � & �
� � � � ÍeQ ÒFT �sP ¦�� �1£�T � Í £ ÑDQËÐ+Í T��	�L¢ Í Ò �1Ï ¡��1¤ � Í ¡ �K&
&��®� � � ÍeQ ÒFT �sP P ¦�¥ Ñ ����� Í � ÍeQ ¢@¤l£ Î � ¤l¢ Í £ TO¤ � � �

�@�z² � {R|orVr�§�r�§R�Sq)koc&|}�ð��mou�r�� � ²*²$²*²$²$²�²$²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$²h���
�@�z²Ü� Ô©�Cm}c&|o§O����c*�zcuv�B`VqsrB|}k����s��u��Cmoc|}koc��mou��z��qs��t�t�k.²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$²h���
�@�z² � ½ rB�l¹)�Byz|}��mou�r��)k.r�§1moc&mo|���`zc@�l|��+§rB|�qzux��r�t�r�|����)��m}|oux��rBtvrB|�uv�Cmoc|n§O�B��c@k�²$²*²$²*²$²$²�²$²h�B�
�@�z² �"{R|orVr�§�r�§	r�q)koc&|}�-�-m}uvrB���<²*²$²*²$²$²�²$²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$²h�%�
�@�z²Ü�Å{R|orVr�§�r�§R�Sq)koc&|}�ð��mou�r��;�z²�²$²*²$²$²�²$²*²$²*²$²$²*²$²*²$²�²$²*²$²$²*²$²*²$²*²$²$²�²$²h� �

×�× Þ�y)ì	z�ä�{



Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)

Unité de recherche INRIA Futurs : Parc Club Orsay Université - ZAC des Vignes
4, rue Jacques Monod - 91893 ORSAY Cedex (France)

Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)

Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38334 Montbonnot Saint-Ismier (France)

Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�

���������� ��� ���

ISSN 0249-6399


