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UIV6WYXHZL[]\RX_^ `�a_bdcfe:gMeih
jlknmHoCcpbdqrhnjscftuarh#e_jumMvCwdh
xymMz6g{e_eCjumn|_bdx}g{tub~or��g�Lb��Hh&o�cphn�Lx#h
oLt�mMz:gHo�gMwd�Hhnv_jsgHbdk8kn�rvCbdk�kn�rju�Hh8vA��gFkn�_vCbdk�jsg{tub~mHoCgMwTkn�rjp�Lh�cugMt��
bdc�z��rbdor�#���/v�mH�Co_qCg{jp�GknmLo_q_b�tub~mHo_cn���/knk
mMjuq_bdo_��tum�tuarhlknw~gMcpcubdk
gMw�o_mLoR�=wdbdo_h&g{jg{e_e_jsmn|_bdx}g{tubdmLo�tuarh
mHjp�ImMz���h
bdoCg{jsq_�_c�gMo_q��rksaA�8h
qrt!���r���Y�S��tuarh#h�|_bdc�tph&o_k�hgMo_q��Co_bd�R�rh
orh&cpc�mMz/cpmHwd�_tubdmHo_c�bdc��L�CgMjsgMoAtphnh
q�bdzFtuarh�qrhn�rb~g{tub~mHo�z��Co_k�tubdmLo_ccug{tub~c�z ��v�mMtua�tsarh!wdmRk
gMw6gMo_q�tuarhG�LwdmHv:gMw6¡fgHg{j�eCjumMe¢hnjptS�L�I£�h!cpa_m&�%tua:g{ttuarh�w~mTk&gMw¢¡/gLg{j�e_jumHeih
jpt=�Gbdc6csg{tubdc�¤Ch
q�gMoCqG�Lb��Hh�g�knmH�_oAtphnjphn|_gHx�eCwdh¥z¦mMj�tsarh�LwdmMvigMw�mHorhL��§=o�gHq_q_b�tub~mHo��R�8h	qrh
cpknjub�v¢h�g�¨Fh&x�h
c��@t=�Re¢hfgMw��LmMjsb�tua_x©z¦mMjFknmLx��eC�rtub~or��g�cpmHwd�rtsbdmHo��

ªM« ^#¬{­�XHZL®�¯8°8\RXL±@®]­
²u³�´Rµ�¶�·Yµ�¸�´�¹»º�¼~¸�½n¾�¿¦µ�´rÀÁ¸�¾�·�¼ ÀÃÂ�Ä�¼ ½{¼ ¸	¿Å´Rµ�ÀÆ´r¿�Ç�Â�Ä¦ÇR³�ÇTµ�ÇRÄ�Èr·YÉ�µ�ÇR¼�½�½{Ê¢µ�Ë_·#¸�´ÌÇ
µnÇT¸�¼ ´r³�ÇRÄ�ÂÍÇTµnÇRÀÌ·Y¸»µ�¼�½�µ�·YÂ�µ�·Y¹�·{³_¸nÇT¸�¼�´r³ÏÎÍ´r³�·�¾�ÇR¹l¸�´�¹�´rÄ Ë_·�¸�¾�·#ÂÍÇTµ�ÇRÀÌ·Y¸�·Yµ�¼�ÐMÇT¸�¼ ´r³
Â�µ�´RÉ�Ä ·{À�Ñ6Ò�½{½{´Rµ�¶�¼�³�È#¸�´�¸�¾�·�½{Ä�ÇR¹�¹�¼�½{ÇRÄ�µ�·{¹�Ê�Ä ¸�¹�¿¦µ�´rÀÓÇRÄ�Èr·&É�µnÇR¼�½	Èr·{´rÀÌ·&¸�µ�Ô_Îr·&Õ�ÇR½Y¸
µnÇT¸�¼ ´r³�ÇRÄ]ÂÍÇTµnÇRÀÃ·Y¸�·Yµ�¼ ÐMÇT¸�¼ ´r³�¹fÇTµ�·�ÇMËRÇR¼ Ä¦ÇTÉ�Ä�·�´r³�Ä~ÔÌ¿Å´RµlÇRÄ�Èr·&É�µnÇR¼�½�½{Ê¢µ»Ë_·{¹	´r¿�Èr·Y³:Ê�¹
Ð{·Yµ�´�Ñ¥Öf´r³�¹�·{×:Ê�·{³_¸�Ä Ô_Î_¸�¾�·�·&Õ¢¼�¹»¸�¼�³�È�¹sÔ¢ÀGÉ�´rÄ ¼�½	¸�·{½n¾�³�¼�×:Ê�·{¹/¿Å´Rµ¥ÂÍÇTµ�ÇRÀÌ·Y¸�·Yµ�¼�ÐMÇT¸�¼ ´r³
ÇTµ�·�Ê�¹�·{¿ÅÊ�Ä�´r³�Ä~ÔØ¿Å´RµÌÇÙµ�·{Ä�ÇT¸�¼ Ë_·YÄ ÔÚ¹�À�ÇRÄ Äf¹�Ê¢É�½{Ä�ÇR¹�¹Ì´r¿�¸�¾�·Y¹�·�½{Ê¢µ�Ë_·Y¹{ÑÜÛf·{¹�¼�¶�·Y¹{Î
¸�¾�·YÔ�ºl¼�Ä Ä�ÇRÄ�ÀÌ´r¹»¸�ÇRÄ~º	ÇMÔ¢¹�¿ÝÇR¼�Ä6¼�¿F¸�¾�·�½{´i·YÞÃ½{¼�·Y³C¸�¹#´r¿¥¸�¾�·�ÇRÄ�Èr·YÉ�µ�ÇR¼�½�½{Ê¢µ�Ë_·{¹#ÇTµ�·
Èr¼ Ë_·Y³Ì¼�³Ãß�´_ÇT¸�¼�³�È#Â5´r¼�³_¸/¿Å´Rµ�À�Ñ8²s³ÌÇTÂ�Â�Ä�¼�½{ÇT¸�¼�´r³�¹�¼�³ÌÈr·{´rÀÃ·Y¸�µ�¼ ½l¶�·{¹»¼�Èr³ÏÎi¾�´Hºf·YË_·&µMÎ
´r³�·à¼�¹I´r¿¦¸�·{³á¼�³_¸�·Yµ�·Y¹»¸�·{¶©´r³�Ä~Ôâ¼�³�ÇÚ¹»À�ÇRÄ�Äl¹�·{ÈrÀÌ·{³_¸,´r¿#¸�¾�·àÇRÄ Èr·YÉ�µnÇR¼�½�½{Ê¢µ»Ë_·RÎ
ÇR³�¶�³�´R¸�¼�³�¸�¾�·#½{Ê¢µ�Ë_·�ÇR¹�Ç�ºl¾�´rÄ�·RÑ/ã�¾�·Yµ�·{¿Å´Rµ�·RÎ5ÇR³�ÇRÄ�Èr´Rµ�¼~¸�¾�À(¿Å´Rµ�ä_å_åTæÅç{èCé�ê�äHësì
åAäTæÝä:ê�ìYëuìTæSé�íYäLë�é�ç¢î�´r¿6ÇRÄ Èr·YÉ�µnÇR¼�½�½{Ê¢µ�Ë_·#¹�·{ÈrÀÌ·Y³C¸�¹�¼�¹l³�·{·{¶�·{¶ÏÑ

ã	¾�¼�¹FÂÍÇTÂ�·Yµ¥¶�¼�¹�½{Ê�¹»¹�·{¹/¸�¾�·�µnÇT¸�¼�´r³�ÇRÄ�½{Ê¢É�¼ ½�½MÇR¹»·�º�¼~¸�¾Ìï��¥É�´rÊ�³�¶�ÇTµ»ÔÃ½{´r³�¶�¼dð
¸�¼ ´r³�¹{Ñ�ñò·G½{´r³�¹»¼�¶�·Yµ�ÇR³àÇRÄ�Èr·&É�µnÇR¼�½}½YÊ¢É�¼�½!½{Ê¢µ�Ë_·G¹�·YÈrÀÌ·{³_¸�¼�³�Ûf·Yµ�³�¹»¸�·{¼�³:óiÛÃô·{Ð{¼ ·Yµ
µ�·YÂ�µ�·{¹�·{³_¸nÇT¸�¼ ´r³öõø÷Aù
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ºl¼ ¸�¾!½{·Yµ»¸nÇR¼�³G½{´:·YÞÌ½Y¼�·{³_¸�¹ � ��� �	��
)( ² *#ÎRº�¾�·Yµ�· � ��� �	��
 ÇTµ�·/¸�¾�·/É�¼ ËTÇTµ�¼�ÇT¸�·fÛf·Yµ�³�¹»¸�·{¼�³Â�´rÄ~Ô¢³�´rÀÌ¼�ÇRÄ�¹ÃÇR³�¶ ü�ý�þ]ý�ÿ ¸�¾�·�ÉÍÇTµ�Ô¢½{·Y³C¸�µ�¼�½à½{´i´Rµ�¶�¼ ³�ÇT¸�·{¹Ìºl¼ ¸�¾Üµ�·{¹sÂ�·{½Y¸I¸�´ÚÇR³
ÇR¹�¹�´:½{¼¦ÇT¸�·{¶ö¶�´rÀ�ÇR¼�³ò¸�µ�¼�ÇR³�ÈrÄ�·,+ ºl¼ ¸�¾öË_·&µ�¸�¼�½Y·{¹ U ý�-Iý�. ( ² *0/TÑàã	¾¢µ�´rÊ�Èr¾�´rÊ¢¸
¸�¾�¼ ¹�ÂÍÇTÂ5·Yµ�ºf·�ÇR¹�¹�Ê�ÀÌ·�¸�¾�ÇT¸�¸�¾�·#ÇRÄ�Èr·YÉ�µnÇR¼ ½#½YÊ¢É�¼�½�½YÊ¢µ�Ë_·�¹�·YÈrÀÌ·{³_¸

132 �54:û76�ý�8G� ( + U -9.;:Tú6û76�ý�8G���=<�>
¼�¹�Çàµ�·{ÈrÊ�Ä¦ÇTµ�½{Ê¢µ�Ë_·�¹�·{ÈrÀÌ·{³_¸�º�¼~¸�¾ ·{³�¶ØÂ�´r¼�³_¸�¹ U ÇR³�¶ . ÑÚ²u³ ÇR¶�¶�¼~¸�¼�´r³ÏÎF¸�¾�·
·{¶�Èr·{¹ U - ÇR³�¶ -9. ÇTµ�·�ÇR¹�¹�Ê�ÀÌ·{¶�¸�´}É5·�¸nÇR³�Èr·{³_¸f¸�´}¸�¾�·�½{Ê¢µ»Ë_·�¹�·{ÈrÀÌ·{³_¸MÑ�Ò�¹	Ç
³�·{½{·Y¹�¹�ÇTµ�Ô û É�Ê¢¸�³�´R¸l¹�Ê¢ÞÃ½{¼�·{³_¸ � ½{´r³�¶�¼ ¸�¼ ´r³ÏÎ�¸�¾�·�½{´:·YÞÌ½Y¼�·{³_¸�¹�¹�ÇT¸�¼�¹�¿¦Ô

��? � ? ��� � ��? � � � / � � / � � � ? � � �f� ? � ? �=<A@ û � �
B�³�¶�·Yµ�¸�¾�·{¹�·GÇR¹�¹»Ê�ÀÃÂ�¸�¼�´r³�¹YÎÍ¸�¾�·&µ�·�·&Õ¢¼�¹»¸�¹�Ç û ³�´R¸�³�·{½{·{¹»¹�ÇTµ�¼�Ä~Ô�µ�ÇT¸�¼�´r³�ÇRÄ �DC / ÂÍÇAð
µnÇRÀÌ·&¸�·Yµ�¼ ÐMÇT¸�¼�´r³FEG2�õIH ý	� ù�J ² *K/,´r¿�1�ÑØñò·�¶�·{³�´R¸�·�ºl¼ ¸�¾ ­ û7LW� ¸�¾�·�³�´Rµ�À�ÇRÄ
Ë_·{½Y¸�´Rµ�ÇR³�¶�ºl¼ ¸�¾NM û7LW� ¸�¾�·�½{Ê¢µ�ËTÇT¸�Ê¢µ�·GÇT¸OE û7LW� Ñ/Ö	Ä ·MÇTµ�Ä~Ô_Î¢¸�¾�¼�¹	µ�·YÂ�µ�·Y¹�·{³_¸nÇT¸�¼�´r³�¼ ¹
Èr·{³�·Yµ�ÇRÄ�Ä ÔÙ³�´r³:óCµnÇT¸�¼ ´r³�ÇRÄSÑ�ñò·�ÇTµ�·Ì¼�³_¸�·Yµ�·Y¹»¸�·{¶ö¼�³òÈr·Y³�·YµnÇT¸�¼ ³�È�ÇR³öÇTÂ�Â�µ�´HÕ¢¼�À�ÇT¸�·
½{Ê¢É�¼ ½ ���P���Q&	�R�P
 ÂÍÇTµnÇRÀÌ·Y¸�µ�¼�½�µ�·YÂ�µ�·{¹�·Y³C¸nÇT¸�¼�´r³ÏÎ6º�¾�¼ ½n¾ØÇRÄ ¹�´�Â�µ�·Y¹�·Yµ�Ë_·{¹GÉ5´rÊ�³�¶�ÇTµ�Ô
Â�´r¼ ³C¸�¹�ÇR³�¶�É5´rÊ�³�¶�ÇTµ�Ô,¸nÇR³�Èr·{³_¸�¹{Ñ

²u³G¸�¾�¼�¹8ÂÍÇTÂ5·Yµ6ºf·f¿Å´Rµ�À!Ê�Ä�ÇT¸�·�¸�¾�¼ ¹8¸nÇR¹TS}ÇR¹6Ç�µnÇT¸�¼�´r³�ÇRÄ:ÇTÂ�Â�µ�´MÕ�¼ À�ÇT¸�¼�´r³#Â�µ�´RÉ¢ð
Ä�·YÀVU5¸�¾�·!ÇTÂ�Â�µ�´MÕ�¼ À�ÇT¸�·�ÂÍÇTµ�ÇRÀÌ·Y¸�·Yµ�¼�ÐMÇT¸�¼ ´r³�¼�¹�¸�´ÌÉ�·!¿Å´rÊ�³�¶àÉCÔ�ÀÌ¼ ³�¼�ÀÌ¼ Ð{¼�³�È�¸�¾�·
¶�¼�¹s¸nÇR³�½{·#É5·Y¸pºf·{·{³�¸�¾�·#´Rµ�¼�Èr¼�³�ÇRÄÏ½YÊ¢µ�Ë_·�ÇR³�¶,¸�¾�·�ÂÍÇTµnÇRÀÌ·Y¸�µ�¼�½�´r³�·RÑXW]´Rµ�¸�¾�·�½{´r³ið
Ë_·{³�¼ ·{³�½{·Ã´r¿F¸�¾�·Gµ�·MÇR¶�·Yµ{Î�ºf·�¹�Ê�ÀÌÀÌÇTµ�¼�Ð{·!¹�´rÀÃ·}ÉÍÇR¹�¼�½�³�´R¸�¼�´r³�¹�ºl¾�¼�½n¾Ùºf·&µ�·�¼ ³ið
¸�µ�´:¶�Ê�½{·{¶�ÉCÔ,Y�·YÈr·{³öõ � ù�2

Ò ½{Ê¢µ�Ë_·[Z ºl¾�¼�½n¾%¼�¹�Èr¼~Ë_·{³ É:Ô Ç C � ÂÍÇTµnÇRÀÌ·Y¸�µ�¼�½ µ�·&Â�µ�·{¹�·{³_¸nÇT¸�¼ ´r³]\^2
õI_ ý�` ù�J ² *0/TÎ�¼�¹�½MÇRÄ�Ä ·{¶ äbaÍê�édcTcnéfehg ì�ºl¼ ¸�¾Úµ�·{¹»Â5·{½Y¸Ã¸�´iEj2�õkH ý	� ù�J ² *�/TÎ/¼�¿�¸�¾�·
¿Å´rÄ�Ä ´Lºl¼�³�È�½{´r³�¶�¼ ¸�¼�´r³�¹lÇTµ�·�¹�ÇT¸�¼�¹Tl�·{¶�2
û7m3� WÍ´Rµ�·{ÇR½
¾on ( õI_ ý�` ùÏ·
Õ�¼�¹s¸lµ�·{ÇRÄ�ËTÇRÄ�Ê�·Y¹ L ( õkH ý	� ù�ÇR³�¶op�Î�¹�Ê�½n¾�¸�¾�ÇT¸

\ û n � � E û7LW�rq p ­ û7LW� º�¾�·&µ�· pDM û7LW�ts � û�u"�
û7mQm3� WÍ´Rµ�·{ÇR½
¾ L ( õIH ý	� ù�¸�¾�·Yµ�·�¼ ¹l·
Õ�ÇR½Y¸�Ä~ÔI´r³�·)n �=v�û7LW� ( õk_ ý�` ù�¹�ÇT¸�¼�¹»¿¦Ô¢¼�³�È û�u"� Ñ
û�m�mQm3� ã	¾�·#¸nÇR³�Èr·Y³C¸lË_·{½Y¸�´RµNw\ û7v¥û�L$�W� ¼�¹�Ä ¼�³�·MÇTµ�Ä ÔI¼�³�¶�·&Â�·{³�¶�·{³_¸�´r¿ ­ û7LW� Ñ
û�m þa� ã	¾�·�¹�·{ÈrÀÃ·{³C¸�·{³�¶ Â5´r¼�³_¸�¹Ã´r¿�É5´R¸�¾ ½{Ê¢µ»Ë_·{¹x1 ÇR³�¶yZ ÇTµ�·�¼�¶�·Y³C¸�¼ ½MÇRÄSÎ¥¼SÑø·TÑ

E û H � � \ û _ �&ý E û��f� � \ û�`g� Ñ
z/ÇR½n¾�ÇR¶�ÀÃ¼�¹�¹�¼~É�Ä�·�½{Ê¢µ�Ë_·#¾�ÇR¹�ÇR³�ÇR¹�¹�´i½Y¼¦ÇT¸�·{¶ÙæÅìTåAäTæÝä:ê�ìYëuìTæSé�íYäLë�é�ç¢î

v 2]õIH ý	� ù{J õI_ ý�` ù ý L�|J v�û7LW�
û ½{¿�Ñ û�m3�W� ÎÍÇR³�¶�ÇR³�ÇR¹�¹»´i½{¼�ÇT¸�·{¶}a_ì�~ré�äLë�é�ç¢î��%�_î	�&ëné ç¢î9p�2ÍõIH ý	� ù{J ² *%¹�Ê�½n¾�¸�¾�ÇT¸

\�� v � E q p ­ ´RµMÎ�·{×:Ê�¼ ËTÇRÄ�·{³_¸�Ä~Ô_Î�\ û�v�û7LW�$� � E û7LW�rq p û7LW� ­ û7LW��@ û����
W6¼�³�ÇRÄ Ä Ô_Îi¸�¾�·�À�ÇAÕ¢¼�À!Ê�À(ÇTÉ�¹�´rÄ Ê¢¸�·�ËTÇRÄ�Ê�·#´r¿Q¸�¾�·#¶�·YË¢¼�ÇT¸�¼�´r³,¿ÅÊ�³�½Y¸�¼ ´r³

`��!û 1 ý Z � 2 � À�ÇAÕ
� �'� ���d��� : p û7LW�b:

¼�¹�½MÇRÄ Ä�·{¶,¸�¾�·�îLç_æ�ê�ä�g�a¢édcsësä_î	�Yì}´r¿�ZØ¿¦µ�´rÀ�1�Ñ
B�¹�¼ ³�È�¸�¾�·{¹�·!³�´R¸nÇT¸�¼ ´r³�¹�ºf·G¿Å´Rµ�À!Ê�Ä¦ÇT¸�·}¸�¾�·G¿Å´rÄ�Ä ´Lºl¼�³�È�æÝäHëné ç¢îAä�gÍäCå_åAæÅçMèCé ê�ä��

ë�é�ç¢î�åAæÅçAehg ìRê û *lÒ0� � Î�¹»·{·�W6¼ È�Ñ � 2
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normal distance

approximating rational curve y

C A

B

y’(0)

y’(1)

given algebraic curve segment F

A

λ
C

µ

B

CµΒ+(1−µ)
1−µ

1−λ
λΒ+(1−λ)Α

e`f(g2h�iKh ¨¥g{tsbdmHoCgMwAg{e_e_jum
|_bdx}g{tubdmHo/�¥b�tua
� � v�mH�_oCqCg{jp�GknmHoCq_b�tubdmLo_cn�

e\f(gGhbjOhlk h&mHx�h
tpjubdk
gHw�x�hYgMo_bdor��mMznmgMo_qAo��
B�¹�¼ ³�È�¸�¾�·�¸�¾�·�³�´r³�Ä�¼�³�·{ÇTµ�ÇTÂ�Â�µ�´MÕ�¼ À�ÇT¸�¼ ´r³I¸�¾�·{´Rµ�Ô,´r¿qp�·{¼ ³�ÇTµ�¶�Ê�¹�ÇR³�¶sri½n¾_ºf·{¶¢¸
õutTùSÎ�¸�¾�·�ÇR³�ÇRÄ�´rÈr´rÊ�¹�Â�µ�´RÉ�Ä ·{À ¿Å´Rµ�Â5´rÄ Ôi³�´rÀÌ¼¦ÇRÄQ½{Ê¢µ�Ë_·{¹�´r¿¥ÇTµ»É�¼ ¸�µnÇTµ»Ô�¶�·{ÈRµ�·{·�¾�ÇR¹
¸�¾�´Rµ�´rÊ�Èr¾�Ä~ÔÃÉ5·{·{³,¶�¼�¹�½{Ê�¹»¹�·{¶IÉ:Ô Y�·{Èr·Y³ õ � ùÏÇR³�¶ z¥¼ ¹�·{Ä ·�õ u ù Ñ6Ò�¹f´RÉ�¹»·Yµ�Ë_·{¶�¸�¾�·Yµ�·RÎ
Â�´rÄ~Ô¢³�´rÀÌ¼�ÇRÄfÛÌô·{Ð{¼ ·Yµ�½{Ê¢µ�Ë_·Y¹Ì¹�ÇT¸�¼ ¹�¿¦Ôö¸�¾�·�¹�´Aó:½MÇRÄ Ä�·{¶ g ç��{ä�gwv�äAäTæ�åTæ¦ç¢årìTæ¦ë�x:ÑÜã	¾�·y g çAeAähg�v�äAäTæ�åAæÅç¢årìTæ�ë,x�¼ ¹F¹�ÇT¸�¼�¹Tl�·Y¶�¿Å´RµF×iÊ�ÇR¶¢µ�ÇT¸�¼�½fÂ�´rÄ~Ô¢³�´rÀÌ¼�ÇRÄiÛÃô·{ÐY¼�·YµF½{Ê¢µ�Ë_·Y¹¥ÇR³�¶¿Å´Rµ#½{Ê¢É�¼�½�Â�´rÄ Ôi³�´rÀÌ¼¦ÇRÄ�ÛÌô·{Ð{¼�·&µ#½YÊ¢µ�Ë_·{¹#ºl¼ ¸�¾ ï � É�´rÊ�³�¶�ÇTµ»ÔÙ½Y´r³�¶�¼ ¸�¼ ´r³�¹{Ñ[pà´Rµ�·&ð
´HË_·YµMÎ�¼~¸�¾�ÇR¹IÉ�·{·Y³©¹�¾�´Hº�³�¸�¾�ÇT¸,¸�¾�· ÈrÄ�´RÉÍÇRÄ	z�ÇrÇTµIÂ�µ�´RÂ5·Yµ�¸pÔá¿Å´Rµ�Â5´rÄ Ôi³�´rÀÌ¼¦ÇRÄ
ÛÌô·{Ð{¼ ·Yµ�½YÊ¢µ�Ë_·{¹,¼�¹I¹�ÇT¸�¼ ¹Tl�·{¶©¿Å´Rµ�ÇTµ�É�¼~¸�µnÇTµ�ÔÜ¶�·{ÈRµ�·{· ÇR³�¶�ï 
 É�´rÊ�³�¶�ÇTµ�Ôá½{´r³�¶�¼dð
¸�¼ ´r³�¹{Î�É�Ê¢¸�´r³�Ä Ô,¼ ³�¹�´rÀÌ·�Ë¢¼ ½{¼�³�¼~¸pÔI´r¿8ÇÃÈr¼~Ë_·{³�½{Ê¢µ»Ë_·�õ u ùSÑ/Öf´r³�¹�·{×:Ê�·{³_¸�Ä Ô_Î�¼�³,¸�¾�·
Â�´rÄ~Ô¢³�´rÀÌ¼�ÇRÄ:½{ÇR¹�·RÎr¸�¾�·�ÇTÂ�Â�µ�´MÕ�¼�ÀÌÇT¸�¼�´r³}Â�µ�´RÉ�Ä ·{À ¾�ÇR¹FÇ�Ä�´i½{ÇRÄ�Ä Ô�Ê�³�¼�×:Ê�·�¹»´rÄ�Ê¢¸�¼ ´r³ÏÎ
ºl¾�¼�½n¾�½MÇR³�¸�¾�·{³�É�·�½{´rÀÃÂ�Ê¢¸�·{¶�ÉCÔ�Ç�*�·{ÀÃ·{¹uóC¸pÔiÂ5·�ÇRÄ Èr´Rµ�¼ ¸�¾�À û ¹�·{·�õ � ÎO{Tù � Ñ

ª�| ^c} E ±@WYX~�¢­8\���[Í­8¯Ü°8­8±��Ï°q�¢­b�¢WMW!®2�l[ V\�iWYXÌ[O���8ZL® E ±�� [�XL±@®]­
ã	¾�·G½{Ê¢É�¼�½GµnÇT¸�¼ ´r³�ÇRÄ�½{Ê¢µ»Ë_·{¹�º�¾�¼ ½n¾Ù¹�ÇT¸�¼�¹�¿¦Ô�¸�¾�·�ï � z�·Yµ�ÀÃ¼ ¸�·�É5´rÊ�³�¶�ÇTµ�Ô�½{´r³�¶�¼dð
¸�¼ ´r³�¾�ÇMË_·�¸�¾�·�ÛÌô·{Ð{¼�·&µlµ�·&Â�µ�·{¹�·{³_¸nÇT¸�¼ ´r³

\ û n �^� ûK� û n �� û n � ýN� û n �� û n � �R� ûD�V�
ºl¼ ¸�¾ � � û n �� û n ��� � û��n� n � � U q uFÿ � û(�n� n � / n û,��-=q û(�n�!� � U �

q u�ÿ / û3��� n � n / û,�K- q û3���P� �{. �rq n � .
û t �



� �������	��

���������������������� ����

����� ���"!�#$���%#$�'&

ÇR³�¶ � û n �^� û���� n � � q u�ÿ � û(��� n � / n q u�ÿ / û(��� n � n / q n � @ û ÷ �z�·Yµ�·TÎÍºf·#Ê�¹�·�¸�¾�·#¹�´Aó:½MÇRÄ Ä�·{¶�¹s¸nÇR³�¶�ÇTµ�¶�µ�·YÂ�µ�·{¹�·{³_¸nÇT¸�¼ ´r³ û=ÿD? � ÿ � � ��� Î�ºl¾�¼�½n¾
½MÇR³�É5·/´RÉ�¸nÇR¼ ³�·{¶}Ê�¹�¼ ³�È�Çl¹�Ê�¼~¸nÇTÉ�Ä�·FÉ�¼�Ä�¼ ³�·MÇTµ�ÂÍÇTµ�ÇRÀÌ·Y¸�·YµQ¸�µnÇR³�¹�¿Å´Rµ�À�ÇT¸�¼�´r³ÏÎL¹�·{·�õ � ù Ñz�·{³�½{·l¿Å´Rµ/Èr¼~Ë_·{³�É5´rÊ�³�¶�ÇTµ�Ô�ËTÇRÄ�Ê�·Y¹{Î:¸�¾�·�¹�·Y¸�� ´r¿]½{Ê¢É�¼�½�µ�ÇT¸�¼�´r³�ÇRÄ�ÛÃô·{Ð{¼ ·Yµ/½YÊ¢µ�Ë_·{¹
¹�ÇT¸�¼ ¹�¿¦Ô¢¼ ³�È�¸�¾�·#ï���É5´rÊ�³�¶�ÇTµ�Ô,½{´r³�¶�¼ ¸�¼�´r³�¹	¶�·YÂ�·Y³�¶�¹�´r³I¸�¾�·#¿Å´rÊ¢µ	ÂÍÇTµnÇRÀÃ·Y¸�·Yµ�¹ � Î� Î ÿ � ÇR³�¶ ÿ / Ñ�ã�¾�¼ ¹l¶�·�l�³�·Y¹�Ç�É�¼��s·{½Y¸�¼~Ë_·�À�ÇTÂ�Â�¼ ³�È

� 2R² *���J�� ûD��ýB�8ý�ÿ � ý�ÿ / ��|J \ û @j��@ û { �
��·Y¸
	 É�·à¸�¾�· ³CÊ�ÀGÉ�·Yµ�´r¿�¿¦µ�·{· ÂÍÇTµnÇRÀÃ·Y¸�·Yµ�¹ û ¼�³ ´rÊ¢µ�½MÇR¹»·RÎ�	 � ��� Ñ(ã	¾�·
À�ÇTÂ�Â�¼ ³�È û { � ¼ ³�¶�Ê�½{·{¹GÇ a¢é ��ìAæÅìTîHë�é ä�ehg ì,cuë
æ��	�&ë$�_æÅì�´r³Ù¸�¾�·�¹�·Y¸
��Ñ���´Hº�Î�¸nÇPS¢¼ ³�È
¸�¾�·�ÇR¶�ÀÌ¼ ¹�¹�¼~É�¼�Ä�¼~¸pÔ�½Y´r³�¶�¼ ¸�¼ ´r³�¹f¼�³_¸�´!ÇR½{½{´rÊ�³_¸MÎ¢ºf·�¶�·{³�´R¸�·ló�¿Å´Rµ�Ç}Èr¼ Ë_·{³I½{Ê¢µ�Ë_·�1
óÃ¸�¾�·#¹»·Y¸�´r¿8ÇRÄ�Ä�ÇR¶�ÀÌ¼�¹�¹»¼ É�Ä�·�½{Ê¢µ»Ë_·{¹�ÉCÔ���� Ñ6²p¸�¼�¹f¸�¾�·�¼�À�ÇRÈr·�´r¿QÇR³�´RÂ5·{³,¹�Ê¢É�¹�·Y¸
� � ² * � Ê�³�¶�·YµG¸�¾�·�À�ÇTÂ�Â�¼ ³�È � Ñ�ÒÓÂ�µ�´i´r¿	¿Å´Rµ}¸�¾�¼ ¹}¿ÝÇR½Y¸G¼ ¹}Èr¼ Ë_·Y³ò¼�³áõ � ù�¿Å´Rµ
¸�¾�·�Â5´rÄ Ôi³�´rÀÌ¼¦ÇRÄÏ½MÇR¹»·RÑ ri¼ ³�½{·}¸�¾�·�Â�µ�´i´r¿6¶�´i·Y¹�³�´R¸�Ê�¹�·!ÇR³_Ô�¹sÂ�·{½{¼�ÇRÄQ¿Å·{ÇT¸�Ê¢µ�·{¹�´r¿
Â�´rÄ~Ô¢³�´rÀÌ¼�ÇRÄ�½{Ê¢µ�Ë_·Y¹{Î]¼~¸�½MÇR³�É�·�ÇR¶�ÇTÂ�¸�·{¶,¸�´�¸�¾�·�µnÇT¸�¼ ´r³�ÇRÄÏ¹�¼ ¸�Ê�ÇT¸�¼�´r³ÏÑ

²u¿6ºf·G½{´r³�¹�¼ ¶�·Yµ�´r³�Ä Ô�¸�¾�·GÇR¶�ÀÌ¼ ¹�¹�¼~É�Ä�·}½{Ê¢µ»Ë_·{¹�¼�³
��Î]¸�¾�·{³�É�´R¸�¾�¸�¾�·G¶�¼���·&µ»ð
·{³_¸�¼¦ÇTÉ�Ä ·!¹»¸�µ�Ê�½Y¸�Ê¢µ�·ÃÇR³�¶�¸�¾�·!¶�¼�ÀÃ·{³�¹�¼�´r³�	�ÇTµ�·!À�ÇR¼ ³C¸�ÇR¼�³�·{¶ÏÑ#ã�¾�·!¶�¼���·Yµ�·Y³C¸�¼�ÇRÄ
¹»¸�µ�Ê�½Y¸�Ê¢µ�·#½MÇR³�É�·#¶�·{¹�½Yµ�¼ É�·Y¶�É:Ô,¸�¾�·�À�ÇTÂ�Â�¼�³�È

� � 2 � � :�� @
��´HºØºf·¥½{´r³�¹�¼�¶�·&µ6¸�¾�·/µ�·YÂÍÇTµnÇRÀÃ·Y¸�·Yµ�¼ ÐMÇT¸�¼ ´r³GÇR³�¶G¶�·YË¢¼�ÇT¸�¼�´r³�¿ÅÊ�³�½Y¸�¼�´r³�¹ vÏý p�¼ ³ û����
³�´R¸#´r³�Ä Ôà¿Å´Rµ}Ç,¹�¼�³�ÈrÄ ·�½YÊ¢µ�Ë_·9Z/Î�É�Ê¢¸}¿Å´Rµ�ÇRÄ�ÄFÇR¶�ÀÌ¼ ¹�¹�¼ É�Ä ·!½{Ê¢µ�Ë_·{¹#¼�³�� � Ñ�B�¹»¼�³�È
¸�¾�·#¼�ÀÃÂ�Ä ¼�½{¼~¸	¿ÅÊ�³�½Y¸�¼�´r³�¸�¾�·{´Rµ�·{ÀÁºf·�´RÉ�¸nÇR¼�³�¶�¼��5·Yµ�·{³_¸�¼¦ÇTÉ�Ä ·�¿ÅÊ�³�½Y¸�¼�´r³�¹

�p ý �v 2�� �öõIH ý	� ù J�² * ý
¹�Ê�½n¾�¸�¾�ÇT¸�¸�¾�·�¹»Â�·{½Y¼¦ÇRÄ�¼ ÐMÇT¸�¼ ´r³�¹

L�|J p�� û7LW�^� �p û � ý LW� µ�·{¹sÂ�Ñ L�|J v � û7LW�^� �vFû � ý LW�
¸�´�Ç�¹»Â5·{½{¼ l�½ � �ÆûD��ýB�8ý�ÿ � ý�ÿ / � ( � ÇTµ�·�¸�¾�·�¶�·YËi¼¦ÇT¸�¼ ´r³ ÇR³�¶àµ�·YÂÍÇTµnÇRÀÌ·&¸�·Yµ�¼dð
ÐMÇT¸�¼ ´r³�¿ÅÊ�³�½Y¸�¼�´r³�¹�´r¿Q¸�¾�·�µ�ÇT¸�¼�´r³�ÇRÄ�ÛÌô·{Ð{¼ ·Yµ�½YÊ¢µ�Ë_· � � û � � ( � � Ññò·ÃÇRÄ�¹�´�¶�·�l�³�·IÇ�ÀÌÇTÂ �âº�¾�¼ ½n¾òÇR¹�¹�¼ Èr³�¹#¸�¾�·�¶�·YË¢¼�ÇT¸�¼�´r³Ù¿ÅÊ�³�½Y¸�¼�´r³ ´r¿¥¸�¾�·
½{´Rµ�µ�·{¹»Â�´r³�¶�¼ ³�È�ÇR¶�ÀÌ¼ ¹�¹�¼ É�Ä ·#½YÊ¢µ�Ë_·#¸�´�·MÇR½n¾�Â�´r¼ ³C¸l¼�³,¸�¾�·#ÂÍÇTµ�ÇRÀÌ·Y¸�·Yµ�¶�´rÀ�ÇR¼ ³ÏÎ

� 2�� J C õ <¢ý�� ù ý � |J p��

Ò�½{½{´Rµ�¶�¼�³�ÈÃ¸�´�õ � ùSÎ¢¸�¾�·�¹»·Y¸"! � � û � � ¼�¹�Ç�¶�¼��5·Yµ�·{³_¸�¼�ÇTÉ�Ä�·�ÀÌÇR³�¼�¿Å´rÄ�¶ÏÑ
ã	¾�·�¸�¾�·{´Rµ»Ô�´r¿ pà·Y¼�³�ÇTµ�¶�Ê�¹fÇR³�¶?ri½
¾_ºf·{¶¢¸ û ¹�·{·Gõ � Î tTù � ¼ ¹¥½{´r³�½Y·Yµ�³�·{¶I·&Õ�ÇR½Y¸�Ä Ô

ºl¼ ¸�¾ ¸�¾�¼ ¹}¹�¼~¸�Ê�ÇT¸�¼�´r³�2GÈr¼~Ë_·{³ �p 2#� �ÜõIH ý	� ù J ² **ÇR¹GÇTÉ�´HË_·�ÇR³�¶ ú ( C õIH ý	� ù Î
l�³�¶ � ? ( � ¹�Ê�½n¾�¸�¾�ÇT¸

$ �p û � ?Tý @j�q�Úú $ � ¼�³�¿� � � $ �p û � ý @1�b�Úú $ @



����� ��&�� ���x� � �	���P���
�9��� ���$��� �P���Q&	� �
ã	¾�·�¿ÅÊ�³�½Y¸�¼ ´r³ �p û � ?Tý @j� ¼ ¹l½{ÇRÄ�Ä�·Y¶ierì cuë�äCå_åTæ¦çMèCé�ê�äLë�é�ç¢î�¸�´ ú º�¼~¸�¾�µ�·{¹»Â�·Y½Y¸�¸�´�¸�¾�·
ÂÍÇTµnÇRÀÌ·&¸�·Yµ�¶�´rÀ�ÇR¼�³ �*Ñ ²u³Ø´rÊ¢µÃ½MÇR¹»·RÎ ú � < Ñ WÍ´Rµ!¸�¾�·�½Y´r³CË_·{³�¼ ·{³�½{·�´r¿�¸�¾�·
µ�·MÇR¶�·&µMÎQºf·�¹�Ê�ÀÌÀÌÇTµ�¼�Ð{·!¹�´rÀÃ·�³�´R¸�¼�´r³�¹#ÇR³�¶ µ�·{¹�Ê�Ä~¸�¹�¿¦µ�´rÀ ¸�¾�¼�¹�¸�¾�·{´Rµ�Ô û ¹�·Y·�õ � ù
¿Å´RµlÀÌ´Rµ�·�¶�·Y¸nÇR¼�Ä ¹ � 2
û���� ã	¾�·�¿ÅÊ�³�½&¸�¼�´r³ �p û � ?Tý @1� ´r¿ ! ¼ ¹#½MÇRÄ Ä�·{¶[g ç �Mä�g erì cuë�äCå_åAæÅçMèCé ê�äLë�é�ç¢î,¸�´ ú ÎÏ¼�¿

¸�¾�·&µ�·Ì·&Õ¢¼�¹»¸�¹}ÇR³ ´RÂ�·{³ò¹»Ê¢É�¹�·Y¸�� � � ºl¼ ¸�¾ � ? ( � ¹�Ê�½n¾ö¸�¾�ÇT¸ �p û � ?Tý @j�
¼ ¹�Ç�É5·{¹»¸�ÇTÂ�Â�µ�´MÕ�¼�ÀÌÇT¸�¼�´r³�¸�´ ú ºl¼ ¸�¾àµ�·{¹»Â5·{½Y¸}¸�´I¸�¾�·�ÂÍÇTµnÇRÀÌ·Y¸�·&µ�¶�´rÀ�ÇR¼ ³
� ���!Ñ

û � � ã	¾�·�·YÄ�·{ÀÌ·Y³C¸�¹�´r¿F¸�¾�·�g�é îLìMäTæ�ë»ä_î y ìTîHë0c&åAä	�Yì�� � ! ´r¿ ! ÇT¸
� û � � ½MÇR³�É�·
µ�·&Â�µ�·{¹�·{³_¸�·{¶ ÉCÔ�Ä�¼ ³�·MÇTµ�½{´rÀGÉ�¼�³�ÇT¸�¼ ´r³�¹�´r¿F¸�¾�· 	 ÂÍÇTµ�¸�¼¦ÇRÄ6¶�·Yµ�¼~ËRÇT¸�¼ Ë_·{¹�´r¿ �
û ¼ ³�´rÊ¢µ�½MÇR¹�·�º�¼~¸�¾�µ�·Y¹»Â�·{½&¸�¸�´ ��ýB�8ý�ÿ � ý�ÿ / � Î�·YËTÇRÄ�Ê�ÇT¸�·Y¶�ÇT¸ � 2

� � ! � ¹sÂÍÇR³��
	 �	 � û � �&ý 	 �	 � û � �&ý 	 �	 ÿ � û � �&ý 	 �	 ÿ / û � ���
û�u"� ! ¼�¹f¹�ÇR¼ ¶,¸�´�¹�ÇT¸�¼�¹�¿¦Ô�¸�¾�· g ç��Mähg2vFäAäTæ6åTæÅç¢åRìTæ¦ë,xGÇT¸ � Î¢¼�¿�¸�¾�·�Ä�¼ ³�·MÇTµf¸nÇR³�Èr·{³_¸

¹»ÂÍÇR½Y·
� � ! ¹�ÇT¸�¼ ¹Tl�·{¹�¸�¾�·}½{Ä¦ÇR¹»¹�¼�½MÇRÄbz�ÇrÇTµ�Â�µ�´RÂ5·Yµ�¸pÔ_Î5¼=Ñø·RÑ	¼ ¿6·MÇR½n¾à¿ÅÊ�³�½&¸�¼�´r³� ( � � ! ý ����=< Î�¾�ÇR¹�ÇT¸�ÀÌ´r¹s¸ 	 � � Ð{·Yµ�´r¹{Ñ
û���� ! ¼�¹�¹�ÇR¼�¶�¸�´I¹�ÇT¸�¼�¹»¿¦Ô�¸�¾�· y g çAeAähgqv�äAäTæfåTæÅç¢årìAæ¦ë,xCÎ�¼�¿Xp�� � p���¾�ÇR¹�ÇT¸�ÀÌ´r¹s¸
	 � � Ð{·Yµ�´r¹�¿Å´Rµ�·YË_·&µ�ÔIÂÍÇR¼ µ � ý � ( �*Ñ

ûD�V� Ò ½Y´r³C¸�¼ ³:Ê�´rÊ�¹�¿ÅÊ�³�½Y¸�¼�´r³��V2FõIH ý	� ù"J ² *y¼�¹�¹�ÇR¼�¶ ¸�´�É�·ÃÇR³òä�g ëuìTæ îAäCîHë�º�¼~¸�¾
	 q � ·&Õ¢¸�µ�·{À�ÇRÄ5Â5´r¼�³_¸�¹{Î�¼���¸�¾�·Yµ�·}ÇTµ�·
	 q � Â5´r¼�³_¸�¹

H�� 6 � s @ @ @Asy6�� � � � �Aý
¹�Ê�½n¾ ¸�¾�ÇT¸ : � û�6 � �b:a� $ � $�� ¿Å´Rµ m � �rý @ @ @&ý 	 q � ÇR³�¶�� û76 � � � � � û76 ��� � �¿Å´Rµ m�� �rý @ @ @
ý 	ÙÑ

B�¹�¼ ³�È�¸�¾�·{¹»·�³�´R¸�¼ ´r³�¹{Î�¸�¾�·�¿Å´rÄ Ä�´Hº�¼ ³�È�µ�·Y¹�Ê�Ä ¸�¹l½MÇR³�É5·#¿Å´Rµ�À!Ê�Ä�ÇT¸�·{¶ÏÑ��� �:®]Z%�C� |�� � �¢±@­�[�ZT¯�°8W�[]­�¯"!�\ �$# �¢¯QX�%'&)(+*-,L^/.N�%) ú ( C õkH ý	� ù �'�2 !>#�\�H�2 =18J�J Q>9F �n/10�"�>��'0# K�10 �B+9���G)D�.�#>'0��\;]='�28%)D��"�� �p�2����}õkH ý	� ù J�² *32 �
5��#>#"'���54�'�2 s5B�C),�H5-;EF3)DY2�c/10�"�>��'076<���
+�X�+9"9XN�B+J)(F d�8 ; )DY2�-+9�[�E5 �&� ( � 5~=18aY3)DYO�C)<)DY2�0�"K89�'096<���
+�X�+9"9X��B+@)HF �E5�5B�C)D�E5RM �J Q�C)b�P�'�2 p�� ��ú �H5Z�'�&�'0�)I�B+-�O�'�G)�_`�,)DY 	 q ��5:T),+9�B$&�'0#X�"��(�G),5�Lb)DY2��� p � �H5c)DY2�[='�#�<;G=1�[>#�B5@)l�JX#X�+9"=:O�H$?�C)D��"��s)I" ú d
²u¿�! ¶�´i·Y¹�³�´R¸�¹�ÇT¸�¼�¹�¿¦Ô�¸�¾�·�ÈrÄ ´RÉÍÇRÄ�z�ÇrÇTµ�Â�µ�´RÂ�·&µ�¸pÔ_Î�ºf·!½MÇR³ ¿Å´Rµ�À!Ê�Ä�ÇT¸�·!Ç�³�·{½&ð
½{·{¹»¹�ÇTµ�Ô�½{´r³�¶�¼ ¸�¼ ´r³�¿Å´Rµ�Ç�Ä�´:½MÇRÄ�É�·Y¹»¸�ÇTÂ�Â�µ�´HÕ¢¼�À�ÇT¸�¼ ´r³ û ¹�·{·�õ � ù � 2> �C� [�Z@?BA�^C.��%) ú ( C õkH ý	� ù �'�2 ! >#�W�(�2 =18J�J 6>9Fs�A/10�"�>��'0q K�10 �B+9���G)D�(�#>'0��;]='�28%)D��"�� �p92�� �àõIH ý	� ù{J ² * d78 ; �p û � ?Aý @1� �H5n� 0�"�89�'0�>C�B5@)`�JX#X�+9"=:O�E$&�C)D��"��7)I" ú L)DY2��� p � �H5 �'�:�'0,)]�B+-�O�'�G)�_`�,)DY 	 q � �5:T),+9�B$?�'0CXN"��H�2),5 d
��´R¸�·�¸�¾�ÇT¸	¼�³I´rÊ¢µ	½MÇR¹�· 	 � � Ñ�WÍµ�´rÀÓ¸�¾�·�ï��fÉ5´rÊ�³�¶�ÇTµ�Ô�½{´r³�¶�¼~¸�¼�´r³�¹{Îi·YË_·Yµ�Ô p��
¾�ÇR¹�¸pºf´Aó:¿Å´rÄ�¶�Ð{·&µ�´r¹�ÇT¸ < ÇR³�¶ � Ñ�ã�¾�·Y¹�·!Ð{·Yµ�´r¹�À!Ê�¹»¸�³�´R¸�É5·G½{´rÊ�³_¸�·{¶ÏÎÏ³�·{¼~¸�¾�·Yµ
¼�³Ú¸�¾�·,Ä�´i½{ÇRÄwz�ÇrÇTµ�Â�µ�´RÂ�·Yµ�¸pÔÚ³�´Rµ�¼�³Ø¸�¾�·�ÈrÄ ´RÉÍÇRÄf´r³�· û ¹�·Y· õ � ù ÎX*�·{À�ÇTµTSÚÇR¿¦¸�·Yµ
Y�·�l�³�¼ ¸�¼�´r³ ��� Ñ



t �������	��

���������������������� ����

����� ���"!�#$���%#$�'&

ª AÏ^���®�\_[G����[�[�ZI\r®5­8¯�±ÝXL±Ý®5­
��´Hº ºf·}ÇTµ�·�µ�·MÇR¶¢ÔI¸�´ÃÇTÂ�Â�Ä ÔI¸�¾�¼ ¹�¸�¾�·Y´Rµ�ÔI¸�´Ã´rÊ¢µl¹»Â�·Y½{¼¦ÇRÄ�¹�¼ ¸�Ê�ÇT¸�¼�´r³ÏÑ��� �:®]Z%�C� ��^��qY2�  K�10b�-+9���G)D�.�'0q$?�'�#�(;�"�0� ! �#>#"'���W5B�C)D�E5RM �B5[)DY2� 0�"�89�'0 6<���
+X�+9"9X��B+@)HF d
 ZL®Ï®G��� Ö	´r³�¹�¼ ¶�·Yµ�ÇR³àÇTµ�É�¼ ¸»µnÇTµ�Ô�Â5´r¼�³_¸ � � ûD��ýB�8ý�ÿ � ý�ÿ / � ( � ��² * � Î�ÇRÄ�´r³�È
ºl¼ ¸�¾�¸�¾�·�ÇR¹�¹�´:½{¼¦ÇT¸�·Y¶àµnÇT¸�¼�´r³�ÇRÄ6ÛÃô·{Ð{¼ ·Yµ#½{Ê¢µ�Ë_·)\ � � � û � � ( ��Ñ ��·Y¸ � ( � � !
É�·IÇR³öÇTµ»É�¼ ¸�µnÇTµ»Ô ¿ÅÊ�³�½Y¸�¼�´r³ö¿¦µ�´rÀ ¸�¾�·ÃÄ�¼�³�·{ÇTµ}¸nÇR³�Èr·{³_¸!¹»ÂÍÇR½{·�´r¿ ! ÇT¸!Ç�Â5´r¼�³_¸
�p û � ý @1� ( !�Ñ¥ñ ·�¾�ÇMË_·�¸�´Ã¹»¾�´Lº%¸�¾�ÇT¸ � � � û�L$� ¾�ÇR¹�ÇT¸lÀÌ´r¹»¸ u Ð{·Yµ�´r¹�¼�³�ù <¢ý�� õ~Ñã	¾�¼�¹�¿ÅÊ�³�½Y¸�¼�´r³�½{ÇR³�É�·�ºlµ�¼ ¸�¸�·Y³�ÇR¹

� û7LW� � û
	�� �p �{û � ý L$�
ý
¿Å´RµQ¹�´rÀÌ·�¶�¼ µ�·Y½Y¸�¼�´r³�
�¼�³�¸�¾�·�ÂÍÇTµnÇRÀÌ·Y¸�·Yµ�¹»ÂÍÇR½{·�² * � ÎAºl¾�·Yµ�· 	�� ¼�¹Ï¸�¾�·F¶�¼ µ�·{½Y¸�¼ ´r³�ÇRÄ
¶�·Yµ�¼~ËRÇT¸�¼ Ë_·RÑ%²s³á´Rµ�¶�·Yµ,¸�´ö·{¹»¸�¼�À�ÇT¸�·�¸�¾�·à³CÊ�ÀGÉ�·Yµ�´r¿�Ð{·Yµ�´r¹,´r¿ � û�L$� º/·ÙÊ�¹�·ÙÇ¸�·{½n¾�³�¼ ×iÊ�·G¶�Ê�·G¸�´ Y�·{Èr·{³ û ¹�·Y·,õ � ù � Ñ ri¼ ³�½{·)\ ¶�·YÂ5·{³�¶�¹�´r³ � Î \ � û7LW� � \ û � ý LW� Î
ºf·#À�ÇHÔ�µ�·Yºlµ�¼ ¸�· û���� ÇR¹

\ � û�v � û�L$�W� � E û�L$�rq p�� û7LW�
� ��� �� �p û � ý LW� ­ û7LW� û��"�

Ò�Â�Â�Ä Ôi¼�³�È�¸�¾�·#¶�¼~µ�·{½Y¸�¼�´r³�ÇRÄ�¶�·Yµ�¼~ËRÇT¸�¼~Ë_· 	�� ÇR³�¶�Ê�¹�¼�³�È�¸�¾�·�½n¾�ÇR¼�³,µ�Ê�Ä�·�Ô¢¼ ·{Ä�¶�¹
û�	�� \ �{û � ý�v � û7LW�$�rq \ �� û�v � û7LW�$�fû�	�� �v`�{û � ý LW� � û�	�� �p �{û � ý LW�

� ��� �� � û7LW�
­ û7LW��@ û���<"�

B�¹�¼ ³�È�¸�¾�·�ÇTÉ�É�µ�·YË¢¼�ÇT¸�¼�´r³ õ ° ý 
�ù �Æü � þ / �âü / þ � ¿Å´RµG¸�¾�·,¶�·&¸�·Yµ�ÀÌ¼ ³�ÇR³C¸!´r¿	¸pºf´Ë_·{½Y¸�´Rµ�¹{Î�ºf·�Èr·&¸lÉCÔ,À�Ê�Ä~¸�¼ Â�Ä~Ô¢¼ ³�È�É5´R¸�¾�¹�¼ ¶�·{¹lºl¼ ¸�¾�¸�¾�·�¸nÇR³�Èr·{³_¸�Ë_·{½&¸�´Rµ \ ��
õ û�	�� \ �{û � ý�v � û7LW�$�
ý \ �� û�v � û7LW�$� ù � � û�L$� õ ­ û7LW�&ý \ �� û�v � û�L$�W� ù

� ��� �
�����

@ û��V���

Y�Ê�·/¸�´�¸�¾�·/ÇR¶�ÀÌ¼�¹�¹»¼ É�¼�Ä ¼ ¸pÔ#ÇR¹�¹�Ê�ÀÃÂ�¸�¼�´r³ û�mQm�m3� ÎT¸�¾�·f¶�·&¸�·Yµ�ÀÌ¼ ³�ÇR³C¸ û��=� ¾�ÇR¹8³�´�ÐY·Yµ�´r¹
¼�³Ùù H ý	� õ~ÑIÖf´r³�¹�·{×:Ê�·{³_¸�Ä Ô_Î�¸�¾�·ÃÐ{·Yµ�´r¹}´r¿ � ÇTµ�·Ã¸�¾�·Ã¹�ÇRÀÌ·ÃÇR¹#¸�¾�´r¹»·Ì´r¿/¸�¾�·ÌÄ ·{¿¦¸só
¾�ÇR³�¶ ¹»¼�¶�·�¼�³ û��V��� Ñ}ã	¾�·!ÂÍÇTµnÇRÀÌ·Y¸�·&µ�¸�µnÇR³�¹�¿Å´Rµ�ÀÌÇT¸�¼�´r³ L |J n û7LW� � �v�û � ý LW� ½MÇR³
É�·�´rÀÃ¼ ¸�¸�·Y¶ÏÎ6¹�¼�³�½{·I¼~¸G¼�¹!Ç�¶�¼��5·{´rÀÌ´Rµ�Â�¾�¼ ¹�À�Ñ�Öf´r³�¹�·{×:Ê�·{³_¸�Ä Ô_Î6¸�¾�·�³CÊ�ÀGÉ�·Yµ�¹!´r¿
Ð{·Yµ�´r¹�´r¿ � û�L$� ¼�³,ù H ý	� õiÇR³�¶�´r¿

� û n � 2 � õ û
	�� \ �{û � ý n �
ý \ �� û n � ù ¼�³!ù <¢ý�� õ
ÇTµ�·�·{×iÊ�ÇRÄ=Ñ

Öf´rÀÃÂ�Ê¢¸nÇT¸�¼ ´r³�ÇRÄ�Ä~Ô_Î � û n � ¼�¹¥Ç�µnÇT¸�¼ ´r³�ÇRÄ�·&Õ¢Â�µ�·{¹�¹�¼ ´r³�¼�³�¸�¾�·lËTÇTµ�¼¦ÇTÉ�Ä ·{¹�n ý���ýB� Î
ÿ � ý�ÿ / Î¢¼�³Ì¸�¾�·�½{´i´Rµ�¶�¼�³�ÇT¸�·{¹ þ � ý�þ / ý�þ � ý�þ � ´r¿�¸�¾�·�¶�¼ µ�·{½Y¸�¼ ´r³�
�Î�ÇR³�¶�¼ ³ H � ý H / ý	� � ý



����� ��&�� ���x� � �	���P���
�9��� ���$��� �P���Q&	� ÷
� / ý _ � ý _ / û ¸�¾�·�½{´:´Rµ�¶�¼�³�ÇT¸�·Y¹�´r¿ U ý�-Iý�.I� Ñ}ñ ·Ã½MÇRÄ ½{Ê�Ä¦ÇT¸�·Y¶Ù¸�¾�¼ ¹#·&ÕiÂ�µ�·{¹�¹»¼�´r³ò·&Õ:ð
Â�Ä�¼ ½{¼ ¸�Ä Ô�ºl¼ ¸�¾ pÙÇTÂ�Ä ·�ÇR³�¶�¿ÝÇR½Y¸�´Rµ�¼ Ð{·{¶�¼~¸MÑ6²u¸�¸�Ê¢µ�³�·Y¶�´rÊ¢¸l¸�¾�ÇT¸

� û n �^� � { _Dn / û��n� n � /�� û n �� û n � � ý
ºl¾�·Yµ�· _�¼ ¹l¸�¾�·�´Rµ�¼�·Y³C¸�·Y¶�ÇTµ�·MÇ�´r¿�¸�¾�·�¸�µ�¼¦ÇR³�ÈrÄ ·�� U -9. ÇR³�¶
� û n � � û,�Øû3���P� �Ïû=ÿ � þ � � � ÿ / þ � ���òÿ � ÿ / û � û��n�4� �¢þ � q þ / �5�W��û(�n� n � �

q���ÿ � ûI� uFÿ � ÿ / û���� � ��� ���iþ � �òþ � � � � ÿ / / þ /�� û(��� n � / n
q � � � þ � ÿ � / � ÿ / û�u�ÿ � ÿ / û��n�P�5� q ���iþ / �P��þ � � û(�n� n � n /
q�û,� û��n�!� �Ïû@ÿ / þ � � � ÿ � þ � ���òÿ � ÿ / û=þ � ��q � û��Z�!�5��þ / �W� n �

¼�¹�Ç�½{Ê¢É�¼ ½�Â5´rÄ Ô¢³�´rÀÃ¼¦ÇRÄ�¼�³ n_Ñcri¼�³�½{·G¸�¾�·GÂ5´r¼�³_¸�¹ U ý�- ÇR³�¶ . ÇTµ�·�ÇR¹»¹�Ê�ÀÌ·{¶�¸�´
É�·�³�´r³:ó:½{´rÄ Ä�¼ ³�·MÇTµMÎ¢ºf·�¾�ÇMË_· _ ��=< ÇR³�¶,¸�¾�·Yµ�·{¿Å´Rµ�· � û n � ÇR³�¶ � û7LW� ¾�ÇMË_·#ÇT¸�ÀÌ´r¹s¸
u ÐY·Yµ�´r¹�¼ ³�ù <¢ý�� õ:µ�·{¹»Â�Ñ�¼�³�ù H ý	� õ~Ñ

ª �Q^	� �@®ÍV8[G����[�[ÍZÌ\_®]­8¯8±ÅXL±Ý®5­
²u¿ ! ¹�ÇT¸�¼�¹Tl�·Y¶ ¸�¾�·�ÈrÄ ´RÉÍÇRÄNz�ÇrÇTµ#Â�µ�´RÂ5·Yµ�¸pÔ û ¿Å´Rµ�¹»´rÀÌ·�Èr¼~Ë_·{³ ½{Ê¢µ»Ë_·�1 � Î�¸�¾�·Yµ�·
ºf´rÊ�Ä ¶�³�´R¸�·
Õ�¼�¹s¸�ÇR³_ÔI¸uº/´Ì¶�·YË¢¼�ÇT¸�¼�´r³,¿ÅÊ�³�½Y¸�¼ ´r³�¹0p���ÇR³�¶op���¹�Ê�½n¾�¸�¾�ÇT¸�p � � p��
¾�ÇR¹ � Ð{·&µ�´r¹{Ñ�ÖfÄ�·MÇTµ�Ä~Ô_Î5¸�¾�·{¹»·ÃÐ{·Yµ�´r¹#½{´Rµ»µ�·{¹»Â5´r³�¶Ù¸�´I¸�¾�·�¼�³_¸�·Yµ�¹�·Y½Y¸�¼�´r³àÂ�´r¼ ³C¸�¹�´r¿
� � û � � ÇR³�¶ � � û � � ÑIã�¾�·Yµ�·{¿Å´Rµ�·RÎ�ÇR³_ÔÙ¸pºf´�ÇR¶�ÀÌ¼�¹�¹»¼ É�Ä�·�½{Ê¢µ�Ë_·{¹ � � û � � ÇR³�¶ � � û � �
ºf´rÊ�Ä ¶�³�´R¸�¼ ³C¸�·Yµ�¹�·{½&¸�¼�³�ÀÌ´Rµ�·�¸�¾�ÇR³�¸�¾¢µ�·{·#Â5´r¼�³_¸�¹{Ñ

B�³�¿Å´Rµ�¸�Ê�³�ÇT¸�·{Ä Ô_ÎlÇR¹I¶�·{ÀÌ´r³�¹»¸»µnÇT¸�·{¶âÉCÔâ¸�¾�·�¿Å´rÄ�Ä�´Hºl¼�³�Èò·&Õ�ÇRÀÃÂ�Ä�·RÎ	¸�¾�¼ ¹IÇR¹sð
¹�Ê�ÀÃÂ�¸�¼�´r³�¼ ¹l³�´R¸l¹�ÇT¸�¼ ¹Tl�·{¶�ÉCÔIµnÇT¸�¼ ´r³�ÇRÄQÛÃô·{ÐY¼�·Yµl½{Ê¢É�¼�½Y¹{Ñ} E [G� ����� Ñ �Q·Y¸�¸�¾�· U 2 � û��rý�<"�
ý�- 2 � û�<¢ý����&ý�. 2 � û�<¢ý�<"� ÇR³�¶� � ûD� � ýB� � ý�ÿ � � � ý�ÿ � � / � 2 � û�
 /
��� �� ?�?�?�?�? ý � ���

?��
/ 
 ?�?�? ý /

? � � �
/ 
 ?�?�? ý ��/ � � �� ?�?�?�?�? �� � ûD� / ýB� / ý�ÿ / � � ý�ÿ / � / � 2 � û ��� / ���/ ?�?�?�? ý

��� ? / �
 ?�?�?�? ý�� � 
 / �� ?�?�?�?�? ý / � � �
�

/ 
 ?�?�? �$@
B�¹�¼ ³�È ûD�V� ó û ÷ � ºf·Ì´RÉ�¸�ÇR¼�³ ¸pºf´�½YÊ¢É�¼�½ÌµnÇT¸�¼ ´r³�ÇRÄFÛÌô·YÐ{¼�·Yµ}½{Ê¢µ�Ë_·{¹�\ � û n ��� � � û � �
ÇR³�¶ \ � û7LW� � � � û � � Î8º�¾�¼ ½
¾Ú¹�ÇT¸�¼ ¹�¿¦Ôöï��}É�´rÊ�³�¶�ÇTµ�Ôö½{´r³�¶�¼~¸�¼�´r³�¹YÑ�Û	´R¸�¾Ú½YÊ¢µ�Ë_·{¹
ÇTµ�·lÇRÄ�¹�´�ÇR¶�ÀÌ¼�¹»¹�¼ É�Ä ·	ºl¼ ¸�¾�µ�·{¹sÂ�·{½Y¸F¸�´�Ç#¹�Ê�¼~¸nÇTÉ�Ä�·lÇRÄ�Èr·YÉ�µ�ÇR¼�½	½{Ê¢É�¼�½ û ¿Å´Rµ�¼�³�¹»¸nÇR³�½Y·RÎ
¸�¾�¼ ¹�½{Ê¢µ»Ë_·�½MÇR³ É5·�´RÉ�¸nÇR¼ ³�·{¶ ÉCÔÚ¼�ÀÃÂ�Ä ¼�½{¼~¸�¼�Ð{¼ ³�Èo\ � � Ñ ã	¾�·{¹�·�½{Ê¢µ�Ë_·�¹»·{ÈrÀÌ·{³_¸�¹
¾�ÇMË_·�óI¼ ³�ÇR¶�¶�¼~¸�¼�´r³,¸�´�¸�¾�·�·{³�¶�Â5´r¼�³_¸�¹	óÌ¸�¾�·�¿Å´rÊ¢µ�¼�³_¸�·Yµ�¹�·{½Y¸�¼ ´r³�¹

û�<A@ t�t_÷ ý�<A@ � � <"�&ýfû�<A@I�Q� � ý�<A@ �huG���&ýfû�<A@&� � � ý�<A@I� �1�V�&ý	û�<A@ < u { ý�<A@ � ÷ u"��@
ã	¾�¼�¹I½MÇR³©ÇRÄ ¹�´òÉ�·à¹�·{·{³áÉ:ÔÜ¼ ³�¹»Â�·Y½Y¸�¼�³�ÈÚ¸�¾�·�¶�·YË¢¼�ÇT¸�¼�´r³Ü¿ÅÊ�³�½Y¸�¼�´r³©´r¿K\ � º�¼~¸�¾
µ�·{¹sÂ�·{½Y¸G¸�´V\ �QÎ6¹»·{· W6¼�È�Ñ u Ñ�²u³öÇR¶�¶�¼ ¸�¼ ´r³ò¸�´�¸�¾�¼ ¹G¿ÅÊ�³�½Y¸�¼�´r³ÏÎ6¸�¾�·�l�ÈrÊ¢µ�·I¹�¾�´Lºl¹
¸�¾�·�½{Ê¢µ»Ë_·{¹9\ � ÇR³�¶y\ � q _�p û�L$� ­ û�L$�Iû ¼=Ñø·RÑ Îf¹�·{½{´r³�¶á½{Ê¢µ�Ë_·�ºl¼ ¸�¾â·&Õ�ÇRÈrÈr·Yµ�ÇT¸�·{¶
¶�¼�¹s¸nÇR³�½{· � Ñ

Ò�½{½Y´Rµ�¶�¼�³�È�¸�´�Ç�µ�·{¹�Ê�Ä~¸/´r¿Rz�¼�¹�·YÄ�·�õ u ù Îr¸�¾�·�ÈrÄ�´RÉÍÇRÄOz�ÇrÇTµF½{´r³�¶�¼~¸�¼�´r³�¼�¹FÄ�´i½{ÇRÄ�Ä Ô
¹�ÇT¸�¼ ¹Tl�·{¶�¼�³!¸�¾�·�Â5´rÄ Ôi³�´rÀÌ¼¦ÇRÄ:½MÇR¹�·RÎ_º�¼~¸�¾�¼�³�Ç�½{·Yµ�¸nÇR¼ ³�³�·Y¼�Èr¾_É�´rÊ¢µ�¾�´:´i¶Ã´r¿5Ç�Èr¼~Ë_·{³
½{Ê¢µ�Ë_·TÑlri´�¿ÝÇTµMÎCº/·�¶�¼�¶Ã³�´R¸/¹�Ê�½{½Y·{·{¶�¼�³ÃÈr·{³�·YµnÇRÄ ¼�Ð{¼ ³�È#¸�¾�¼ ¹�µ�·{¹»Ê�Ä ¸¥¸�´#¸�¾�·�µnÇT¸�¼�´r³�ÇRÄ
¹�¼~¸�Ê�ÇT¸�¼�´r³ÏÑ



{ �������	��

���������������������� ����

����� ���"!�#$���%#$�'&

–2e–06

–1e–06

0

1e–06

2e–06

3e–06

rho(t)

0.2 0.4 0.6 0.8 1

t

0.1

0.2

0.3

0.4

0.2 0.4 0.6 0.8 1

e`f(g2h��Oh�� hnz�t���o_mHjux�gHwMqrhn�rb~g{tub~mHofz¦�_o_k��tsbdmHo��	��

���5¨¥b��LaAt����8mHtua�kn�_jp�Hh
c�¥b�tuaÚh�|Cg{�H�Hhnj»g{tph
q q_bdc�t»gMo_k�h
�Åz¦gMkntumMj����Ø���������������

ª�� ^ > �C� �iW���X \ �\��[G���]®ÍZT±ÅX � �
B�³�¿Å´Rµ�¸�Ê�³�ÇT¸�·{Ä Ô_Î�¸�¾�·Ã¸�¾�·{´Rµ�·YÀ ´r¿wp�·{¼�³�ÇTµ�¶�Ê�¹�ÇR³�¶!ri½n¾_ºf·{¶¢¸�¼�¹}³�´R¸GÇTÂ�Â�Ä�¼�½{ÇTÉ�Ä�·
¸�´�´rÊ¢µ�Â�µ�´RÉ�Ä�·{À û *lÒ0� � Îr¹�¼ ³�½{·"! ¶�´i·Y¹�³�´R¸�¹�ÇT¸�¼ ¹�¿¦ÔG¸�¾�·�ÈrÄ�´RÉÍÇRÄ#z�ÇrÇTµ�Â�µ�´RÂ�·&µ�¸pÔ_Ñ
��·YË_·Yµ»¸�¾�·{Ä�·Y¹�¹{Î�¿Å´Rµ	Â�µnÇR½Y¸�¼ ½MÇRÄ5Â�Ê¢µ�Â5´r¹�·{¹�¼ ¸�¼�¹fÊ�¹�·Y¿ÅÊ�Ä�¸�´!½{´rÀ�Â�Ê¢¸�·�ÇR³�ÇRÄ~¸�·Yµ�³�ÇT¸�¼�³�È
ÇTÂ�Â�µ�´MÕ�¼ À�ÇT¸�¼�´r³ÏÎQÉ�Ê¢¸�´r³�·I½MÇR³�³�´R¸!ÈrÊ�ÇTµ�ÇR³C¸�·Y·I¸�¾�ÇT¸!¼ ¸!¼�¹}¸�¾�·IÉ5·{¹»¸!¹�´rÄ Ê¢¸�¼�´r³ö´r¿
¸�¾�· *lÒ0�6Ñ�ã	¾�·�¼�¶�·MÇR¹�´r¿D*l·{ÀÌ·{¹� 8ÇRÄ�Èr´Rµ�¼ ¸�¾�À ½MÇR³òÉ�·ÌÈr·Y³�·YµnÇRÄ�¼ Ð{·{¶ö¼�³ò´Rµ�¶�·YµG¸�´
½{´r³�¹»¸»µ�Ê�½Y¸�ÇR³�ÇRÄ~¸�·Yµ�³�ÇT¸�¼�³�È�ÇTÂ�Â�µ�´MÕ�¼ À�ÇT¸�¼ ³�È�½{Ê¢µ»Ë_·RÑZpà´Rµ�·�¶�·Y¸nÇR¼ Ä�¹�º�¼ Ä�ÄÏÉ�·}Èr¼~Ë_·{³
¼�³!¸�¾�·�¿Å´Rµ�¸�¾�½{´rÀÃ¼�³�È�ÂÍÇTÂ�·Yµ�õ � ùSÑ�z�·Yµ�·	ºf·	º�¼ Ä�Ä¢Èr¼~Ë_·lÇR³�´rÊ¢¸�Ä ¼�³�·�´r¿]´rÊ¢µ¥ÇTÂ�Â�µ�´_ÇR½n¾ÏÑ

��´R¸�·F¸�¾�ÇT¸6¼~¸8¼�¹�³�´R¸8½{´r³_Ë_·{³�¼�·Y³C¸6¸�´�Ê�¹�·/¸�¾�·¥µnÇT¸�¼�´r³�ÇRÄ:ÛÌô·YÐ{¼�·YµQµ�·YÂ�µ�·Y¹�·{³_¸nÇT¸�¼�´r³
¿Å´Rµ�¸�¾�·}ÇTÂ�Â�µ�´HÕ¢¼�À�ÇT¸�¼�³�È�½{Ê¢µ�Ë_·{¹�\ û n � Ñ�B�¹�¼�³�ÈÌ¸�¾�¼�¹lÂÍÇTµ�ÇRÀÌ·Y¸�µ�¼ ½#µ�·&Â�µ�·{¹�·{³_¸nÇT¸�¼ ´r³ÏÎ
´r³�·}ºf´rÊ�Ä ¶�¾�ÇHË_·�¸�´�¹�´rÄ Ë_·}¹sÔ¢¹»¸�·YÀÌ¹�´r¿8Â�´rÄ~Ô¢³�´rÀÌ¼�ÇRÄ�·{×iÊ�ÇT¸�¼ ´r³�¹{Î�ÇR³�¶�¸�¾�·G½
¾�´r¼ ½{·
´r¿�Ç}¹�Ê�¼~¸nÇTÉ�Ä�·�¼ ³�¼ ¸�¼�ÇRÄ�¹�´rÄ�Ê¢¸�¼ ´r³�À�ÇMÔ�½{ÇRÊ�¹�·�¹�·Yµ�¼ ´rÊ�¹/Â�µ�´RÉ�Ä�·YÀÌ¹{Ñ6ñò·�ÉCÔiÂÍÇR¹�¹/¸�¾�·{¹�·
Â�µ�´RÉ�Ä ·{ÀÌ¹�ÉCÔ�µ�·{¹»´Rµ�¸�¼�³�ÈÌ¸�´Ì¸�¾�·}¸�¾�·}¹�´Aó:½{ÇRÄ�Ä�·Y¶"!$#ì{íHé�ìTæX�{ç:ì�%��Aé�ìAîLë�c&åAä	�{ìTÑ�z�Ë_·Yµ»Ô
½{Ê¢É�¼ ½�ÇRÄ Èr·YÉ�µnÇR¼ ½}½{Ê¢µ�Ë_·!½MÇR³�É�·G¼ ¶�·{³_¸�¼ l�·{¶�ÉCÔ�¼ ¸�¹�É�¼~ËRÇTµ�¼¦ÇT¸�·GÛÃô·{ÐY¼�·Yµ�½{´:·YÞÌ½Y¼�·{³_¸�¹
û ¹�·Y·�·{×:Ê�ÇT¸�¼�´r³ û����W� ÑòÖfÄ�·MÇTµ�Ä Ô_Î6¸�¾�¼�¹!¼ ¹�Ç�¾�´rÀÌ´rÈr·{³�·Y´rÊ�¹!µ�·YÂ�µ�·{¹�·Y³C¸nÇT¸�¼�´r³ÏÎ/¹�¼ ³�½{·
À!Ê�Ä ¸�¼~Â�Ä Ôi¼�³�ÈÚÇRÄ�Ä�É�¼~ËRÇTµ�¼�ÇT¸�·àÛÌô·{Ð{¼�·&µ�½{´:·YÞÌ½Y¼�·{³_¸�¹�ºl¼ ¸�¾á¸�¾�·à½{´r³�¹»¸�ÇR³C¸�¶�´i·{¹�³�´R¸
½n¾�ÇR³�Èr·�¸�¾�·�½{Ê¢µ�Ë_·RÑ�ã�¾CÊ�¹{Î�¼ ³,¸�¾�·�½{ÇR¹�·�´r¿�ï � É5´rÊ�³�¶�ÇTµ�ÔI½{´r³�¶�¼~¸�¼�´r³�¹{Î:¸�¾�·�½{Ê¢µ�Ë_·
½MÇR³�É5·#¼ ¶�·{³_¸�¼ l�·{¶�ºl¼ ¸�¾�¸�¾�·�Â�´r¼ ³C¸

û � ? � / 2 � ? ��� 2 � � � ? 2 � � � � 2 � � � / 2 � / � ?O� ( ² � 

¿¦µ�´rÀÆÇ � ó:¶�¼ ÀÌ·{³�¹�¼ ´r³�ÇRÄ�µ�·MÇRÄÏÂ�µ�´ �s·{½Y¸�¼~Ë_·#¹sÂÍÇR½{·RÑ

��·&Õi¸}ºf·Ì¶�·&µ�¼ Ë_·IÇR³öÇRÄ Èr·YÉ�µnÇR¼�½Ã½{´r³�¶�¼ ¸�¼ ´r³ò¿Å´Rµ}¸�¾�·Ãµ�ÇT¸�¼�´r³�ÇRÄ ¼ ¸pÔ ´r¿	Ç�½YÊ¢É�¼�½
½{Ê¢µ�Ë_·TÑ�²u³�¸�¾�·l½{ÇR¹�·l´r¿]ï � É�´rÊ�³�¶�ÇTµ�Ô�½{´r³�¶�¼~¸�¼�´r³�¹YÎ:¼~¸�¼ ¹FÇ�¾�´rÀÌ´rÈr·Y³�·{´rÊ�¹FÂ5´rÄ Ôi³�´Tð
ÀÌ¼�ÇRÄ]´r¿Ï¶�·{ÈRµ�·{·<{}¼�³Ì¸�¾�·�ÛÃô·{Ð{¼ ·Yµf½{´:·YÞÌ½Y¼�·{³_¸�¹{Î¢ºl¾�¼�½n¾I¼�¹/½{ÇRÄ�Ä�·Y¶I¸�¾�·0a�é cT�Tæ=é�ê#éøîTä_îHë&Ñ
ã	¾�¼�¹¥Â5´rÄ Ô¢³�´rÀÃ¼¦ÇRÄ�¶�·�l�³�·{¹�Ç}¾_ÔiÂ�·&µ�¹�Ê¢µ�¿ÝÇR½{·'& �â² � 
 Îiºl¾�¼�½n¾�½{´r³_¸nÇR¼�³�¹	ÇRÄ ÄÍÂ5´r¼�³_¸�¹
ºl¾�¼�½n¾ ½{´Rµ�µ�·{¹»Â�´r³�¶ ¸�´ û ¼~µ�µ�·{¶�Ê�½Y¼ É�Ä�· � µnÇT¸�¼ ´r³�ÇRÄf½{Ê¢É�¼�½Y¹{Ñ B�¹�¼ ³�ÈÙ¸�¾�¼ ¹ÃÈr·{´rÀÃ·Y¸�µ�¼ ½
ÇTÂ�Â�µ�´_ÇR½n¾©¼~¸�¼ ¹I³�´Lº�µ�·YÄ¦ÇT¸�¼~Ë_·{Ä ÔÜ¹�¼ ÀÃÂ�Ä�·�¸�´Ú½{´r³�¹»¸»µ�Ê�½Y¸,µnÇT¸�¼�´r³�ÇRÄ�½YÊ¢É�¼�½ ½YÊ¢µ�Ë_·{¹
¼�³_¸�·Yµ»Â�´rÄ¦ÇT¸�¼�³�È�½Y·Yµ�¸nÇR¼ ³ÃÂ�´r¼ ³C¸�¹YÎ:ºl¾�¼�½n¾Ì¼�¹¥Ç#ÉÍÇR¹�¼ ½�¹»¸�·&Â�¼�³Ã¸�¾�·�*�·YÀÌ·{¹uóC¸pÔiÂ5·�ÇRÄ Èr´Tð
µ�¼~¸�¾�À�Ñ6²u³�´Rµ�¶�·Yµl¸�´ S_·{·YÂ�¸�¾�·#·{×iÊ�ÇT¸�¼�´r³�¹�¹�¼�ÀÃÂ�Ä ·RÎ�¼ ¸�¼ ¹�½{´r³_Ë_·{³�¼�·Y³C¸l¸�´Ã½{´rÀ�Â�Ê¢¸�·



����� ��&�� ���x� � �	���P���
�9��� ���$��� �P���Q&	� �

–0.0002

–0.0001

0

0.0001

0.0002

0.0003

0.0004

rho(t)

0.2 0.4 0.6 0.8 1

t

1st iteration

2nd iteration

3rd iteration

4th iteration

0

0.05
0.1

0.15
0.2

0.25

y

0.2 0.4 0.6 0.8 1

xe`f(g2h��Gh�� hnz�t����/mMjux}gMwMqrh
�Rb g{tubdmHo	z��_oCk��tsbdmHo_c�mMz6tua_h�cpmLwd�rtubdmLo_c���b�tuajuh
c�e¢h
k�t6tum����r¨¥b��LaAt�� k b��Hh
ok
�rjp�Hh�c�hn�Lx#h
oAt����YgHwdmHor����b�tuab~o_b�tub~gHwHgMo_q	¤:oCgMwLcumHwd�rtub~mHo��&��b�tuahn|_gM�H�HhnjsgMtph
qÚqCbdc�tsgMoCk�h �¦zÅgMk��tsmMj�k������������

¸�¾�·�¼~¸�·YµnÇT¸�¼ ´r³ÌÂ�´r¼ ³C¸�¹f¼ ³�¸�¾�·�ÛÌô·{Ð{¼�·&µ	½{´i·YÞÃ½{¼�·Y³C¸	¹»ÂÍÇR½Y·#ÇR³�¶�¸�¾�·Y³,¸�´}Â�µ�´ �s·Y½Y¸f¸�¾�·
µ�·{¹»Ê�Ä ¸�¹�´r³C¸�´à¸�¾�·I¶�¼ ¹�½Yµ�¼ ÀÌ¼�³�ÇR³_¸ &IÎ�¼ ³Ø´Rµ�¶�·Yµ!¸�´Ù´RÉ�¸�ÇR¼�³òµnÇT¸�¼ ´r³�ÇRÄ/½{Ê¢µ�Ë_·{¹YÑòÛ/Ô
ÀÌ´:¶�¼�¿¦Ô¢¼ ³�È�¸�¾�·ÌÂ�´r¼ ³C¸�¹G´r³Ú¸�¾�·IÇRÄ Èr·YÉ�µnÇR¼ ½�½{Ê¢µ�Ë_·RÎ�ºf·IÇTµ�·IÇTÉ�Ä ·I¸�´�ÇR½
¾�¼ ·YË_·�¸�¾�·
¶�·{¹�¼~µ�·{¶ØÇRÄ ¸�·&µ�³�ÇT¸�¼�³�È�É5·{¾�ÇMË¢¼�´rÊ¢µ!´r¿f¸�¾�·�¶�·&Ë¢¼¦ÇT¸�¼�´r³ò¿ÅÊ�³�½Y¸�¼ ´r³ÏÑ�ã�¾�¼ ¹G¼�¹G¶�·{ÀÃ´r³ið
¹»¸�µ�ÇT¸�·{¶�ÉCÔ,¸�¾�·#¿Å´rÄ Ä�´Hº�¼ ³�ÈÃ·&Õ�ÇRÀÃÂ�Ä�·TÑ} E [G� �����5^ Öf´r³�¹�¼�¶�·Yµ�¸�¾�·�¶�´rÀ�ÇR¼�³ò¸�µ�¼�ÇR³�ÈrÄ�· U � û��rý�<"� Î - � û �/ ý���� Î . �
û�<¢ý�<"� ÇR³�¶�¸�¾�·}ÇR³�¶�¸�¾�·#ÇRÄ�Èr·&É�µnÇR¼�½�½{Ê¢µ�Ë_·
ú6û76Qý�8Q� � �{ � ? � / � � q � ? ���f� ?�� �

� t � � � ? � / q
�{ � � � � � � q � � � / � ?�� �

� t � / � ? � � ý
ºl¾�·Yµ�· � ��� ����
 � � ��� ����
 û@üQý�þÍý�ÿ�� ÇTµ�·¥¸�¾�·/½YÊ¢É�¼�½/É�¼ ËTÇTµ�¼�ÇT¸�·/Ûf·Yµ�³�¹s¸�·{¼�³GÂ5´rÄ Ô¢³�´rÀÃ¼¦ÇRÄ�¹
ºl¼ ¸�¾,µ�·{¹»Â5·{½Y¸�¸�´�¸�¾�·�¶�´rÀ�ÇR¼�³,¸�µ�¼�ÇR³�ÈrÄ�·RÑ

B�¹�¼ ³�È�¸�¾�· *�·{ÀÌ·Y¹uóC¸pÔiÂ�·¥ÇRÄ�Èr´Rµ�¼~¸�¾�À ºf·¥Èr·Y³�·YµnÇT¸�·¥Ç � ¸�¼ ÀÌ·{¹QÇRÄ ¸�·Yµ�³�ÇT¸�¼�³�Èl½{Êið
É�¼�½FµnÇT¸�¼ ´r³�ÇRÄ:ÛÃô·{ÐY¼�·Yµ�½{Ê¢µ�Ë_·¥ºl¼ ¸�¾#µ�·{¹»Â5·{½Y¸8¸�´�¸�¾�¼�¹QÈr¼ Ë_·{³�½{Ê¢µ�Ë_·/¹�·YÈrÀÌ·{³_¸ 1�Ñ"W6¼�È�Ñ �
û Ä ·{¿¦¸ � ¹»¾�´Lºl¹}¸�¾�·Ì³�´Rµ�ÀÌÇRÄ�¶�·YËi¼¦ÇT¸�¼ ´r³�¹�´r¿
	 � ý @ @ @ 	 � ºl¼ ¸�¾ µ�·Y¹»Â�·{½&¸}¸�´�¸�¾�·ÌÈr¼~Ë_·{³½{Ê¢µ�Ë_·�¹»·{ÈrÀÌ·{³_¸ 1�Ñ���¿	½{´rÊ¢µ�¹�·RÎ6¸�¾�·Ã·&Õ¢¸�µ�·{À�ÇRÄ�ËRÇRÄ Ê�·{¹G´r¿/¸�¾�·�¶�·YËi¼¦ÇT¸�¼ ´r³ ¿ÅÊ�³�½&ð
¸�¼ ´r³�¹l½{´Rµ»µ�·{¹»Â5´r³�¶�¸�´�¸�¾�·#³�´Rµ�À�ÇRÄ�¶�¼�¹s¸nÇR³�½{·{¹{Ñ/ã�¾�·YÔ,¶�·{½&µ�·MÇR¹�·G¿¦µ�´rÀ @ u �1� { ��<�
 �
¸�´ @ � <G� � ��<�
 � Ñ¥ã	¾�·}ÇRÄ~¸�·Yµ�³�ÇT¸�¼ ³�È�É5·{¾�ÇMË¢¼�´rÊ¢µ�½MÇR³�½YÄ�·MÇTµ�Ä~ÔIÉ�·�¹�·{·{³ÏÑ

ª (Ï^ . ®5­�\1�@°8¯8±@­ �ÙZ���� [ÍZ@?�W
²u³Ã¸�¾�¼ ¹FÂÍÇTÂ5·Yµ¥ºf·l¾�ÇHË_·lÊ�¹�·{¶Ã¸�¾�·�³�´r³�Ä�¼ ³�·MÇTµfÇTÂ�Â�µ�´HÕ¢¼�À�ÇT¸�¼ ´r³G¸�¾�·{´Rµ�Ô�´r¿�p�·{¼ ³�ÇTµ»ð
¶�Ê�¹ÌÇR³�¶ ri½
¾_ºf·{¶¢¸�¸�´ ÇR³�ÇRÄ ÔiÐ{·I¸�¾�·�Â�µ�´RÉ�Ä ·{À ´r¿�Èr·{³�·YµnÇT¸�¼�³�È ÇR³ ÇTÂ�Â�µ�´HÕ¢¼�À�ÇT¸�·
µnÇT¸�¼ ´r³�ÇRÄ/ÂÍÇTµnÇRÀÌ·Y¸»µ�¼�½�µ�·YÂ�µ�·{¹�·{³_¸nÇT¸�¼ ´r³ ´r¿�ÇàÈr¼ Ë_·{³ØÇRÄ�Èr·YÉ�µ�ÇR¼�½,½{Ê¢É�¼�½�½{Ê¢µ�Ë_·RÑÚÒ�¹
¶�·{ÀÌ´r³�¹s¸�µnÇT¸�·{¶I¼ ³I¸�¾�¼�¹¥ÂÍÇTÂ5·YµMÎ¢¸�¾�·�¹�¼~¸�Ê�ÇT¸�¼ ´r³�¼�¹f¶�¼��5·Yµ�·{³_¸�¿¦µ�´rÀ*¸�¾�·�Â5´rÄ Ôi³�´rÀÌ¼¦ÇRÄ
½MÇR¹�·TÎQÇR¹�¸�¾�·�ÈrÄ�´RÉÍÇRÄqz�ÇrÇTµ�Â�µ�´RÂ�·Yµ»¸uÔà¼ ¹�³�´R¸�¹�ÇT¸�¼�¹Tl�·{¶�ÉCÔàµ�ÇT¸�¼�´r³�ÇRÄ8½YÊ¢É�¼�½{¹�º�¼~¸�¾
ï � É�´rÊ�³�¶�ÇTµ�ÔÙ½{´r³�¶�¼~¸�¼�´r³�¹{ÑÃã�¾CÊ�¹{Î�¸�¾�·ÌÇR¹�¹»Ê�ÀÃÂ�¸�¼�´r³�¹�ºl¾�¼�½n¾ ºf´rÊ�Ä ¶ ÈrÊ�ÇTµnÇR³_¸�·{·
¸�¾�·#Ê�³�¼�×iÊ�·Y³�·{¹�¹�´r¿�¸�¾�·�¹�´rÄ Ê¢¸�¼�´r³�¹lÇTµ�·�³�´R¸�¹�ÇT¸�¼�¹Tl�·Y¶ÏÑ

ñò·F¶�·YË_·{Ä ´RÂ�·{¶�ÇD*l·{ÀÌ·{¹uð ¸pÔiÂ5·�ÇRÄ Èr´Rµ�¼ ¸�¾�À�º�¾�¼ ½n¾#Â�µ�´:¶�Ê�½{·{¹�¹»´rÄ�Ê¢¸�¼ ´r³�¹�ºl¾�¼�½n¾
¹�ÇT¸�¼ ¹�¿¦Ôò¸�¾�·,³�·{½{·{¹»¹�ÇTµ�ÔÚ½{´r³�¶�¼ ¸�¼�´r³ ¿Å´Rµ�´RÂ�¸�¼ À�ÇRÄ�¼~¸pÔ_Ñ ã	¾�¼�¹�ÇRÄ�Èr´Rµ�¼ ¸�¾�À�Î8ºl¾�¼�½n¾ ¼ ¹
ÉÍÇR¹�·{¶Ú´r³ò¸�¾�·�¼�À�Â�Ä�¼�½Y¼ ¸�µ�·YÂ�µ�·{¹»·{³C¸�ÇT¸�¼�´r³ØÇR³�¶Úµ�ÇT¸�¼�´r³�ÇRÄ ¼ ¸pÔà½Yµ�¼ ¸�·Yµ�¼¦Ç¢Î8ºl¼�Ä Ä�É5·�¶�·&ð
¹�½Yµ�¼ É�·Y¶ò¼�³ ÀÃ´Rµ�·�¶�·&¸nÇR¼�ÄF¼�³ Ç�¿Å´Rµ�¸�¾�½{´rÀÃ¼�³�È�ÂÍÇTÂ5·YµIõ � ù ÑÃã�¾�·�Èr·{³�·YµnÇRÄ ¼�ÐMÇT¸�¼ ´r³ ´r¿
´rÊ¢µ�ÇTÂ�Â�µ�´_ÇR½n¾�¸�´�¸�¾�·�¹�Ê¢µ�¿ÝÇR½Y·}½MÇR¹�·#¼�¹�½{Ê¢µ�µ�·{³_¸�Ä~Ô�Ê�³�¶�·&µ�½{´r³�¹�¼ ¶�·YµnÇT¸�¼ ´r³ÏÑ



��< �������	��

���������������������� ����

����� ���"!�#$���%#$�'&

U,\�?�­�® # ���i¯ �2� �¢­�XLWR^ ã	¾�¼�¹�µ�·Y¹�·MÇTµ�½n¾ ¾�ÇR¹�É�·Y·{³ ¹�Ê¢Â�Â5´Rµ�¸�·{¶àÉ:Ô�Ò�Ê�¹s¸�µ�¼¦ÇR³à¹�½{¼dð
·{³�½{·�¿ÅÊ�³�¶ û W8ñ W � ¼�³�¸�¾�·�¿¦µnÇRÀÌ·�´r¿Ï¸�¾�· r:Â5·{½{¼¦ÇRÄR*�·{¹�·{ÇTµ�½n¾}��µ�´rÈRµnÇRÀÌÀÌ· û r�W�Û �
W <G��u�� ��Ê�ÀÃ·Yµ�¼�½{ÇRÄ�ÇR³�¶ r:Ô¢ÀGÉ5´rÄ�¼�½ ri½{¼ ·{³_¸�¼ l�½!Öf´rÀÃÂ�Ê¢¸�¼ ³�È���ÎiÂ�µ�´ �s·{½Y¸ �%� Ñ

> ���^�iZ%�¢­�\��iW
� Ñ�Û/µnÇR·{¹»¹{Î Y!Ñ Î�� "��#0H�(�2�9�
+��ZX#X�+9"=:O�H$?�C)D��"�� �qY2�J"%+IF1L r:Â�µ�¼�³�Èr·&µMÎ8Ûf·Yµ�Ä ¼�³ÏÎ z�·{¼dð
¶�·{Ä~É�·Yµ�È�Î ��·Yº	�¥´Rµ S5Î � � {�t¢Ñ

� Ñ Y�·{Èr·{³ÏÎMñ Ñ ��Ñ WfÑ ÎHÛf·{¹»¸�Ò�Â�Â�µ�´MÕ�¼�ÀÌÇT¸�¼�´r³�´r¿���ÇTµnÇRÀÌ·Y¸»µ�¼�½FÖfÊ¢µ�Ë_·{¹�É:Ô r:Â�Ä ¼�³�·{¹YÎ
Öf´rÀÃÂ�Ê¢¸�¼ ³�È?riÊ¢Â�Â�ÄSÑ�
 û�� � � u"� Î � � ó¢÷ u Ñ

u Ñ z�¼�¹�·{Ä ·RÎtzlÑ�Î¥Ö	¾�·&É:Ôi¹�¾�·YËÜÇTÂ�Â�µ�´MÕ�¼ À�ÇT¸�¼ ´r³ ´r¿�Â�Ä¦ÇR³�·�½{Ê¢µ�Ë_·{¹ÌÉCÔ ¹»Â�Ä ¼�³�·{¹YÎ
��Ñ
Ò�Â�Â�µ�´MÕ�¼ À�ÇT¸�¼ ´r³�ã	¾�·{´Rµ�Ô�÷'t | û(� � � ��� Î ��u u ð � � {¢Ñ

� Ñ W]ÇTµ�¼�³ÏÎ���Ñ Î�� =
+@���B5`�'�2 ��T=
+-;��18J�-5\;�"%+ � "%$ XN=C)]�B+��W�� #�� ?� �J"%$ �%)�+-��8�� �-5-�E/1�
� � X�+B�18%),��89�'0�/2='�� #� 2�� )DY �J d 4@L Ò�½MÇR¶�·YÀÌ¼�½K��µ�·{¹�¹{Î]Ûf´r¹»¸�´r³ÏÎ � � � ÷iÑ� Ñ���ÇR¾�Ä�·{¼~¸�³�·YµMÎ���Ñ�Î����Ê¢¸�¸�Ä ·YµMÎ:Û�Ñ Î1ri½n¾�¼�½n¾�´�Î���Ñ ÎCÒ�Â�Â�µ�´HÕ¢¼�À�ÇT¸�·O*�ÇT¸�¼�´r³�ÇRÄ ��ÇTµnÇRÀ�ð
·Y¸�·Yµ�¼�Ð{ÇT¸�¼�´r³�´r¿�Ö	Ê¢É�¼ ½{¹{Î�À�ÇR³CÊ�¹�½Yµ�¼~Â�¸�¼ ³�Â�µ�·YÂÍÇTµ�ÇT¸�¼�´r³ÏÑt¢Ñ�p�·{¼ ³�ÇTµ�¶�Ê�¹{Î���ÑHÇR³�¶cri½
¾_ºf·{¶¢¸"Y�Ñ Î ��¼�½n¾_¸só:Ä�¼ ³�·MÇTµ�·FÒ�Â�Â�µ�´MÕ�¼�ÀÌÇT¸�¼�´r³�·{³ÏÎ&Ò�µ�½n¾ÏÑ
³�ÇT¸MÑOp�·{½n¾ÏÑÍÒ�³�ÇRÄ Ô¢¹»¼�¹ «! û�� � t ��� Î � � ÷Hó u � t¢Ñ

÷iÑ ri·{¶�·&µ�É�·Yµ�È�Î_ã�ÑLñ Ñ Î �¥Ä�ÇR³�ÇTµ8Â�¼�·{½Y·Yº�¼ ¹�·	ÇRÄ�Èr·&É�µnÇR¼�½f½{Ê¢µ»Ë_·{¹{Î_Öf´rÀÃÂ�Ê¢¸�·Yµ8Ò�¼�¶�·{¶
��·{´rÀ�Ñ'Y�·{¹{Ñ «àû�� � { ��� Î � �Q� ó � ��� Ñ{¢Ñ�ñöÇT¸�¹�´r³ÏÎ���ÑTÒGÑ�Î �ZX#X�+�"�:#�H$&�C)D��"�� �qY2�J"%+IF �'�2 � =
$ �B+-��89�'0�"4�~)DY2"� 15�L �r´r¾�³
ñ ¼�Ä ·YÔ$# ri´r³�¹YÎ5Öf¾�¼�½n¾�·{¹s¸�·Yµsó ��·Yº%�¥´Rµ SCóiÛ/µ�¼ ¹»ÉÍÇR³�·
óiã�´Rµ�´r³_¸�´�Î � � { < Ñ
�r´r¾�ÇR³�³�·{¹&��ÇR¾�Ä�·{¼~¸�³�·Yµ � ÎÍÛ	·&µ�¸��'�Ê¢¸�¸�Ä�·Yµ � Î(�r´r¹�·{¿�ri½
¾�¼ ½n¾�´�)
�r´r¾�ÇR³�³�·{¹�*�·YÂ�Ä ·Yµ�B�³�¼~Ë_·Yµ�¹�¼~¸uÔ ��¼�³�Ð
� r�W�Û ��Ê�ÀÌ·Yµ�¼ ½MÇRÄ�ÇR³�¶ r:ÔiÀ!É5´rÄ�¼ ½cri½Y¼�·{³_¸�¼ l�½GÖ	´rÀÃÂ�Ê¢¸�¼�³�È
� ²u³�¹»¸�¼~¸�Ê¢¸�·#´r¿�Ò�³�ÇRÄ Ôi¹�¼�¹YÎ'Y�·&Â�¸MÑ]´r¿QÒ�Â�Â�Ä�¼ ·{¶+��·Y´rÀÌ·Y¸�µ�Ô
) *�·Y¹�·MÇTµ�½n¾�²u³�¹»¸�¼~¸�Ê¢¸�·�¿Å´RµWr:Ô¢ÀGÉ5´rÄ�¼�½#Öf´rÀÃÂ�Ê¢¸nÇT¸�¼ ´r³
Ò�Ä~¸�·{³_É�·Yµ�Èr·&µWr:¸�µMÑGt � Î �h< �h< �Q¼ ³�ÐRÎ�Ò B<r¢ãO*l²uÒ
,�-/.10�2�213146587�0�.!9:3�;/<�2!3�=�>!4�?�@1ACBEDF5HG�2�;�I�9�;J2�KL5M01N�5O0�<
@13�=�<L5O,�G!3�<:<19:3�=�>�,�P:G
5M0�<
,�-�4�3�?L5Q4�NE.�;�NE.�-�>�=(;:4�N65HG�2C;�I:9!;E2�KF5R0�N65R0�<


