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|~o*zL�OpZ�nú~zLtnpEz�tn�Ævxk�pE�npI#I}Ly�oZp�� v�z�� �núÅz�tnpL��v�knpEy�p�{�}Ltn��v�y��n{$vx|~}LtB} #lvxknp.o*}Lv�|~}Ot¾|~�%zLtB|~ú�úÀ���_}O��p��
�ny�}O�nú~p�o �n��|~tn� }Ot�ú�ûç}Otnp ��p�y�|~p���} #�|~o*zL�Op���ý � ��|~t�� v�knp ��v�yxz�v�p��Lû
}F#G;·� ���Ï� LC>W� @ kn|�{�k {�}Otn��|~��v��
|~t zL{I�H�n|~y�|~tn�Bvxk�y�p�p �n|�L@p�y�p�tHv���p�y�|�p���} #
|~o*zL�Op���}F#
v�knp ��zLoZpDknp´zLy�v��n��|�tn�ç}Ly�vxk�}O�O}Ot�z�úÏv�zL�L�O|~tn�
�n|�y�p�{$vx|�}Otn����v�knp
oZ}Lv�|~}Ot�{´z�t��]p
y�p�{�}Ltn��v�y��n{$vxp��@�@�n��|~tn�*p�|�v�knp�y6{�}Otn��v�yxzL|�tnp��do*}=�np�ú~�/;�=FLJ�#� ���P=Q=?>^}Ly
#Iy�p�p$��#I}Oy�o4�npI#I}Oy�o.z�vx|~}Ltn�1; ¢J�,=J�L���´¡J��� L�>'zL�6|~t�vxkn|��6zLy�v�|~{�ú~pLý

� t9#I}Ly�vx��t�z�vxp�ú�ûL���]p�{�zL�n��p vxk�pD{�}Oy�y�p����_}Ltn�np�t�{�p¾|~���np"D�tnp�� �]p�v @ p�p�t v @ } ���n{�{�p�����|%!LpÆ|~o*zL�Op����
y�p��O�nú~zLy�|ÀvuûDzLtn� �_p�y�|�}J�n|�{�|Àvuû�|�t¾v�|~oZp�zLy�p�tn}Lv
�O��z�yxzLtwvxp�p��\ýREÆp��np"D�tnpEz�øwù �núÅzLt�|~����knp�y�|~{Ðvxy�zLtn�¸�
#I}Oy�o.z�v�|~}Ot(-Søwù2��j"�9;SOC> /�zL�Ìz #I��tn{�v�|~}Ot�} #'vx|�o*pÏzLtn������zL{�p �npI#I}Oy�o*|�tn��z£�_}L|~twv1TU V |~twvx}Zz£�_}L|~twv TU VXW
@ kn|�{�kd|��l���n�n�]}O��p��dv�}��_p"vxk�p�ú�}J{�z�vx|�}OtE} #^�]}O|~twv TU V z�vlvx|�o*pZY�[

\�]Q^ _a`7bc^ _ T U ^ _7`
d TU Vfe YIgihT U TU V Wkj \ d TU Vfe YIg

jlkn|��Z��pID�tn|Àvx|�}OtB} #Ìvxknp�øwù&vxy�zLtn�0#I}Oy�o*z�vx|�}OtÆû=|~p�ú~�n�Ðv�knp��npIDntn|�v�|~}OtB} #N= {´z�v�p��O}Ly�|~p��£} #�#I�ntn{�v�|~}Ot��
@ kn|�{�k�zLy�p p´zL��|~p�y�v�}��ntn�np�y���vxzLtn��zLtn� @ kn|~{�kdzLy�p"|�twvxy�|�tn��|�{´zLú�ú�ûZy�p��O�nú~zLy)[

lnm3oIp TU V j \ d TU Vqesr g |~��v�knp"vxyxz ��p�{�v�}Oy�ûE} #$t } !Op�yÌv�|~oZp e
u"v j \ d r�e YIg |~��v�knp �npI#I}Oy�o.z�vx|~}Lt�#I�ntn{$vx|~}Lt�}F#�vxk�p"}O�=��p�{$v2z�vlvx|~oZpZY5ý

jlknp2øOù2��j {�}OoÐ�n|�tnp��Ú��pI!Lp�y�zLú\�ny�}O�_p�y�|�p�� @ k�|~{�k�����|�v @ p�ú�ú]v�}Ð�ny�}O�nú~p�o�} #�vxy�zL{
DH|~tn�%v�knp=;�F o*}Lv�|~}Ot
#Iy�}Lo4v�z��O�Op���ü��M[
�Oý6|Àvl�npIDntnp��Ìz£{�ú~zL���l} ##v�yxzLtn�0#I}Oy�o*z�v�|~}OtE}F# §?w � òZzLt�� ¦�x^©�« ò.|~t @ kn|�{�k�v�knp § ò �yx ö ¨ª© OÚ« ö,z §?w ô

z �{wÙ§ ó © z ÷|x ö § ò}z §�wI© O~x ò ¨�w ö ÷kwS«�wÙ§ ó zLy�p |�tn{�ú��n�np��@�
=Jý6|Àvl�npIDntnp���z£{�úÅz����6} #k� w�� � O ó « ö,z ¦$§ ¨ª©0w z#ò ÷ vxy�zLtn�,#I}Ly�o*z�vx|�}Otn�à|�t�}Oy��np�y�vx}�k�z�!Op
z ¨ ò O ò�� © z §
�np���{�y�|~�Jvx|~}Lt�}F#^v�knp5;�F oZ}Lv�|~}Ot @ |Àvxk�z ¨ ò ÷��^« ò ÷ tH�noÐ�]p�y6} #^��zLy�zLoZp�vxp�y����

? ? �n�������
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q�ý6|Àv6|~�6zL�nú�p"vx}�y�p$vxy�|�pI!Lp
{�zLtn}Otn|�{´zLú@o*}Lv�|~}Ot�� @ |�vxk�oZ|~tn|�o.z�ú_{�}Oo*����v�z�v�|~}Ot@�n�ny�} !=|~��|~tn�ZzLt�p´z���ûw�
v�}��u|�tHv�p�y��ny�p$v�� �'© z §�wÙ§ ©�§�w �]ò © z © O ó ¦swS¦ } #^v�knp o*}�vx|~}Lt\�

ønýlv�knp p��H��z�v�|~}Otn�ÌzLy�p @ y�|�v�vxp�t�|�t����n{�k�z @ z´û�vxk�z�vlv�knp�y�p
|�� z'ö �Æ©�§ �#ò �Æ©�§�wS«O© Of¦sw z � � OI©n¨�wÙ§ ó
z�vlv�knp�zL�]p"���n��p v�}£vxknp �n��p
} #�z£�_}LúÅzLy���û=��vxp�od�

�Jý6ú~zL��v����n��v�tn}LvÌú~p�zL��v��]|Àv6|~�Ìz£vxyxz�tn�,#I}Oy�o.z�vx|~}Lt @ k�|~{�k�{�}OoÐ�n|�tnp��lv�knp
��t DHtn} @ t ��zLy�zLo*p$vxp�y�� w z
© O�w z#ò ©�¨ õ © ó¾vx}�o*z�DLp"v�knp�|�ylp���v�|~o*z�vx|�}OtEp�zL��|�p�y6zLtn��y�}L�n�n��v�ý

jlknp"��zL�]p�yÚ|~�Ú}Oy��wz�tn|~��p���zL�C#I}Oú~ú�} @ �)[�|�tE��p�{�v�|~}Ot �L� @ p2p"�J�nú~zL|~tZvxknp2oZp�v�kn}=� @ pÏ�n��pÏv�}Ðy�p$vxy�|~pI!Lp
vxk�p�o*}�vx|~}Lt%|~t�#I}Oy�o*z�vx|�}Ot #Iy�}Oo v�zL�Ï��z�v�zJý�sut£��p�{�v�|~}OtR=J� @ ply�p�{´zLú�ú=v�knpl�np"D�tn|�v�|~}Ot%}Ot%vxk�pløwù2��j z�tn�
p"�J�nú~zL|~t�kn} @ vx}Zp���vx|�o.z�v�p |�v #Iy�}Oo/v�knp%�nz�v�z�ý����J�]p�y�|~oZp�twvx�Ì}Ot�kH�no*zLtdknp´zLy�vÏ�nz�v�z*zLy�p��ny�p���p�tHv�p��
|~t ��p�{�vx|�}OtBq��'vxknp���pEp��J�_p�y�|~oZp�twv��ÐzLy�p.�n|���{�������p��B|~t ��p�{$vx|�}OtÆøn���_p"#I}Oy�pZ�nyxz @ |�tn�Dzd{�}Otn{�ú~�n��|~}Ot }Ot
vxk�|~� @ }Oy3D;ý

� � 	�+ ,���������	��à�6! �6�������l��, �^�6�à�
������� � �Ú�#�$�%�

����� ������� �
!#"%$��'&
E pÐ|~twvxy�}J���n{�pÐk�p�y�pÐz #Ip @ tn}Lvxz�vx|�}Otn�Ìvxk�z�v2zLy�p%|~ú~ú��n��v�yxz�v�p��d}Ot D��O��y�p��Oý ;�p�vÏ�n�"{�}Ot���|~��p�yÏv�knp%v�z��
����y,#SzL{�p�� (*)£z�vàvx|~oZp Y+)ný : v�vxzL�O�O|�tn�%vx|�o*p7Y-,'�Jv�kn}O��p"���ny,#Sz�{�p�� (.,�zLy�p2�núÅz�tnp�� @ |Àvxk DHtn} @ t�tn}Oy�o*zLú
/ ,'ýQjlknp ���ny,#SzL{�p0(*)Ð|~twvxp�y���p�{�v��Ìv�knp ��ú~|�{�p z�vÌz£ú�|~tnp213)�ý

Dtn
slice

forward approach

slice

backward approach

Pn

P’T

PT

n
Ln

LT
LT Ln

T nnT
S SS S

(-1)Dtn

P’

J�|��O�ny�p
�Q[ á�ÃHºàÂ�°�Á"ÇwÈÀ°�»Hºl°�Â�Â�°�Á Á µ¼»wÁ"Âuµ¼® º�4 , ¿wº�ÄÅ²´³u® ¶�µ¼»�Â¸²"¶u¹w³�ÄÙ°´½�º54 ) °�Â�Âuµ¼® º76 ) Í�Ó;º�ÄÅÂ5ßLÂuÃHºàÄÅ²´³uÜ�°�³¸¿
°�ÇwÇw³¸²ª°´½¸Ã º�¶¸Âuµ¼®�°�Â¸º�¶ÐÂuÃHº*®�°�ÇwÇwµ¼»wÁ Ü�Ãwµ·½�Ã ¿wº�ÄÅ²´³u® ¶84 , ²´»�Â¸²94 ) °�»H¿Æ³uµ¼Á Ã�Â5ßÚÂuÃHº.Û=°´½¸âLÜ�°�³¸¿ °�ÇwÇw³¸²ª°´½�Ã
º�¶uÂuµ¼®�°�Â¸º�¶fÂuÃHº�®�°�ÇwÇwµ¼»wÁ�Ü�Ãwµ·½¸Ã.¿wº�ÄÅ²´³u® ¶74 ) Û=°´½�âÐ²´»�Â¸²:4 , Í

;=<>;?<>; @ ö ¨ õ ©�¨�÷Ø©nxkx'¨ ö ©n« �
jlknp�#I}Oy @ zLy��*zL�n��y�}wzL{�k*{�}Ot���|~��vx�Ú|~tZp���v�|~o*z�vx|�tn�2vxk�p��np"#I}Oy�o*z�v�|~}Otn��A vCB �O| !Op�t*�_}L|~twvx�ED',E}Ot.��|�L_p�y��
p�twvlvxzL�£ú~|�tnp��713, zLtn�EvxzLy��Lp�vl�]}O|~twv��FDG)Ðz�v�vx|�o*p7Y+) - D��O�ny�pZ�L�nú~p"#Ùv�/$ý�sut�}Oy��np�y�vx} @ y�|�vxpÏp"�J�nú~|�{�|Àvxp�úÀû

:IH=?-:�<
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vxk�p�{�}Ltn��v�yxzL|�tHv - A vCB d D , g � (*)7/5� @ p�tnp�p��Øvx} DHtn} @ vxknpdp��H��z�v�|~}Otç} #Ïv�knp����ny,#SzL{�p�} # (*)��lz�tn�
vxk�p�y�p"#I}Oy�p |Àv6|~�ltnp�{�p����xzLy�û�vx}Zo*}=�np�ú\|�v��l��k�zL�]pLý
sut ;·�ª��>W�nvxkn|��6���ny0#SzL{�p�|~�6|~twv�p�y��]}Oú~z�vxp�� @ |Àvxk�vxkn|�t��núÅz�v�p ���nú�|~tnp�� ;ïø�>Wýàjlknp
zL��v�kn}Oy��Ì{�}OoZ�n��vxp vxk�p

|~twv�p�y���p�{$vx|~}Lt�} #Qz�tHû�qZ}Oy�v�kn}O�O}Lt�zLú#�núÅz�t�zLy6���ny0#SzL{�p��Ï|Àv�|����]}O����|~��ú~p"vx}*�npID�t�p%|~t�vxknp�����y,#SzL{�pL�_v�knp���p
|~twv�p�y���p�{$vx|~}Lt£�_}O|�twvx� #Ip�z�vx�ny�|~tn�2v�knpl�xz�o*p�o*z�v�p�y�|~zLú=�_}O|�twv�|~tÐv�knpl��pI�H�np�tn{�pLýQjlknpl�n|����nú~zL{�p�o*p�twv�D�p�ú��
|~��v�knp�y�pI#I}Oy�pfp���v�|~o*z�vxp��
}Ot�ú�û"z�v^��|~��{�y�p$vxpfú~}={´z�v�|~}Otn��ý�sutG;·� ¡C>W�ªvxknpQv�zL�6���ny,#SzL{�p��'-S�np"#I}Oy�oZp��"v�z����nú~zLtnp��
z�v%p´zL{�kÆv�|~oZpM#Iy�zLoZpL�^v�yxzL{�p��Bz��%ú~|�tnp���|~t p´zL{�kB��ú~|�{�p��K/
zLy�p.|�tHv�p�y��_}Oú~z�vxp�� @ |Àvxk 4Q�u����ú~|~t�p*���ny,#SzL{�p���ý
sutwvxp�y���p�{�v�|~tn�Ïv�knpQv�zL�Ì���ny0#SzL{�p���|�t%z6��|�o*|�úÅzLy @ z´û
zL�#|�v'|~�#�n}Ot�pà|~tR;·�ª��>W��v�knpÚ��pI#I}Oy�o.z�v�|~}Ot |��'{�}OoZ�n��vxp��
#Iy�}Lo v�kn}O��pEúÅzLt��no.z�y3D �]}O|~twv�� @ |�v�kBz D�t�|�vxp*p�ú�p�oZp�twv%oZp�v�kn}=� �n��|�tn� �]}Oú�û=tn}Lo*|~zLú�p�ú�p�oZp�twvÐ�nzL��|��
-��J� !Op�y���|~}Ot }F#�vxknp5D�tn|Àvxp%p�ú~p�o*p�tHv /$ýÌsut ; =J�)>W�]v�knp%�np"#I}Oy�o*z�v�|~}Ot�o*}=�np�ú #I}Ly�vxk�p%�np"#I}Oy�o*z�vx|�}Ot A vCB�|��
z�4f�����nú�|~tnp�vxp�tn��}OyÏ�ny�}=�n�n{$vM-S{�zLú~ú�p�� �wû�vxknp�zL�Jvxkn}Oy�� > 4f�u��}Oú~|���?0/5ýÏjlknp%vxzL�E�np$vxp�{�vx|�}OtD|~��{�}Oo%�n|~tnp��
@ |�v�k�v�knp%p���v�|~o*z�vx|�}Ot�} #�v�knp
��pI#I}Oy�o.z�v�|~}Ot@� @ kn|~{�kd|~�Ì�ny�}={�p�����p��DzL��z*oZ|~t�|~oZ|��´z�vx|~}Lt*} #�vxknp�p�tnp�y��Lû
} #Úz�qOùÌ����t�zCDLpLý
jlkn|~�Ïp�tnp�y��LûD|�twvxp��Lyxz�v�p��Ïv�knp @ }Ly3D�}F#Ú|�twvxp�y�t�zLú�#I}Oy�{�p�� #I}Oy2y�p��O��úÅzLy�|�vuû�{�}Ot���vxy�zL|~twv��
zLtn� p"�=vxp�y�t�z�úC#I}Oy�{�p���v�k�z�v
�n�n��k vxknp 4f�u��}Oú~|�� |~twvx}�vxknpZv�zL��ú~|�tnp���ýEjlkn|��
ú~z�v�v�p�y o*p$vxkn}=�¾k�zL���_p�p�t
}OtnúÀû¾zL�n�nú�|~p�� #I}Oy
z���vxzL{
D¾} #l��k�}Oy�v��¸z �J|~�
��ú�|~{�p�� @ |Àvxk AJ� : ü�ü v�zL�d��z�v�v�p�y�t @ |�v�kn}O��v%|~twvxp��Oyxz�v�|~tn�
zLtwû�ú�}Otn�Zz �J|~�l�n|����nú~zL{�p�o*p�twv6|~t9#I}Oy�o.z�vx|~}Lt\ý

;=<>;?<�� � ©�«
	 õ ©n¨�÷Ø© x{x^¨ ö ©�« �
��p�y�p��Ovxknp�oZp�v�kn}=�n��p���vx|�o.z�v�pfv�knpl�np"#I}Oy�o*z�vx|�}Ot
� )��7, @ kn|~{�k£�np"D�tnp��Qv�knp�ú�}J{�z�vx|�}Ot%z�v�v�z��O�O|~t���vx|�o*p
Y-,D}F#�z£�]}O|~twv�DG)%v�z�D�p�t z�vlvx|~oZpZY+)Jý

� )��7, d DG)�g j D W, -�� /
� )��7,�|~��v�k=���Ìv�knp |~t7!Op�y���p�} #'vxknp øwù vxy�zLtn�0#I}Oy�o*z�vx|�}Ot�z�vlv�|~oZpZY+) - Dn�O�ny�p��O��y�|~�LkHv /�[

� )��7, j � A v B����������
jlknp !Lp�{$vx}Oy�|ÅzLú6p��H��z�vx|~}Lt -¸� /£{´zLtç�_p��np�{�}OoZ�_}O��p��ç|~twvx} q ��{´zLú~zLy�p��H��z�v�|~}Otn� @ kn|�{�kØzLú�ú~} @ v�}

p���vx|�o.z�v�p�� )�� , z�v D')=ý J�y�}Lo v�knp£�núÅz�t�zLy�vxzL���np"#I}Oy�o*z�vx|�}Ot\�]|�v"|��Ï}Ot�ú�ûd�_}O����|��nú~p%v�} @ y�|ÀvxpÐ}Ot�pÐ} #
vxk�}O��p�vxkny�p�pL�;vxk�p
}Ot�p�v�k�z�v�{�}Oy�y�p����_}Ltn�n��v�}*v�knp
��|~y�p�{�v�|~}Ot�} #�v�knp�tn}Oy�o*zLú\v�}*vxk�p�vxzL�.�nú~zLtnp�ý : ��z
o*z�v�v�p�y6} # #Sz�{�v´��v�knp
}Ltnú�ûEv�kn|~t�� @ p DHtn} @ zL�]}O��v DG)�|��Ìv�k�z�v�z�vÌvx|�o*pNY-,'�;|�v @ zL�Ï|�t�vxknp
�núÅzLt�p (.,{[
|�v��lú~}={´z�v�|~}Ot @ |�vxk�|~t�vxkn|��l�núÅz�tnp"|~�ltn}�v6�np�v�p�y�oZ|~t�p�� -S��p�p=D��O�ny�p = /�[

� )��7, d D')�g � (., -&= /
: �6vxknp pI�=�nz�vx|�}Ot�} ##(., |~�6z£�nú~zLtnpL�nv�knp {�}Ot���vxy�zL|~twv -�= /�|~�lp´z���|~p�y�vx} @ y�|Àvxp2vxknzLtd|�t�vxknp {´z���p } #

vxk�p5#I}Oy @ z�y��dzL�n�ny�}wzL{�k\� @ knp�y�p (*)�{´zLt��_p
z����ny0#SzL{�p�} #^{�}OoZ�nú~p�����knzL�_p @ kn|�{�k @ }O�nú��dk�z�!Lp
vx}Z�]p
oZ}J�np�ú~p��\ý$J�}Oy6z£�O|%!Lp�t��_}L|~twv�DZ��|%##vxknp"vxzL���núÅzLt�p"p��H��z�v�|~}Ot�|~�lt�}Lvxp��X[

��� ��!#"��%$&!#'��)( T+* j ,
-/. 0 � 1 , j *

p��H��z�vx|~}Lt -�= /à{´z�td�]p y�p @ y�|�v�vxp�t [
� )��7, d DG)�g � 1 , j * -Wq /
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J�|��O�ny�p = [ á_²´Ç;ß'°�Â�°�Á.ÇwÈÀ°�»Hº84 , µ·¶2¿wº�ÄÙ²´³u® º�¿D°�Â�Âuµ¼® º:6 ) ¶�²�ÂuÃ=°�Â2µ¼Â�Ûnº�½�²´® º�¶"°Z¶¸¹w³�ÄÙ°´½�º 4 ) ß\Ü�Ãwµ·½�Ã
µ¼»�Â¸ºx³¸¶�º�½xÂ¸¶�ÂuÃHºÏ¶¸È¼µ·½�ºÏ°�Â6°�È¼µ¼»Hº�� ) Í�­
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E p�y�p�{�zLú~úfknp�y�p�vxknp.��zL��|�{E�np"D�tn|�v�|~}Ot��Ð�ny�p���p�tHv�p�� |~tK;SOC>Wý¾jlk�p�øOù/�núÅzLt�|~����knp�y�|~{*v�yxzLt��,#I}Oy�o.z�v�|~}Ot
-SøOù2��j�/Q|��Úz���zL��v�p��*v�}
��p���{�y�|��_p @ |�v�kEz o*|�tn|~oÐ��o } #@��zLy�zLo*p$vxp�y��fz
{�}Oo*��ú~p"�Ðo*}�vx|~}LtZ���n{�k�zL�Qvxk�p
;�F4o*}Lv�|~}Ot@ý*jlkn|��
oZ}=�np�ú�} #ÚvxknpZ�np"#I}Oy�o*z�vx|�}Ot } #àv�knp ;�F |��
z�{�y��n�np.zL�n�ny�} �J|�o.z�v�|~}OtD{�}OoZ��zLy�p��
vx}�{�}Oo*��ú~p"�E�n|~}Lo*p�{�k�zLtn|�{´zLú_o*}=�np�ú��1;·�´øC>#}Oylk�|~�OknúÀû.��p���{�y�|���vx| !OpMDH|~tnp�o.z�v�|~{�o*}=�np�ú��1; =�> ������v6|�v6k�z��
p�t�}O�n�Ok #Iy�p�p��n}Oo4vx}��np���{�y�|~�]p��]}Lv�kdtn}Ly�o*zLú\zLt��d��z�vxkn}Oú�}O�O|�{´zLú]o*}�vx|~}Ltn��ý

6 | !Op�tEz �_}O|�twv TU V - � � $ � ( /Q|�t*{�zLy�v�p���|ÅzLtZ{�}=}Oy���|~t�z�v�p��fzLtn�*z"vx|~oZp'!�zLú~��p Y5�wv�knpÌv�yxzLt��,#I}Oy�o.z�v�|~}Ot
�O| !Op��2z.�_}L|~twv TU V W - � W � $ W � ( W / @ kn|~{�kD|��2zL�����noZp�� v�}E�]p
vxk�pÐú~}={´z�v�|~}Ot�} #Q�]}O|~twvNt z�vÏv�|~oZp/Y5ýÏjlknp
{´z�y��n|~zL{�o*}�vx|~}Lt"|~�#���n���_}O��p���vx}Ì�_pQy�p��O�nú~zLy�|~t ���nzL{�pÚzLtn���_p�y�|�}J�n|�{�|~t"v�|~oZpLý#jlknpføwù2��j |~�\v�knp�y�pI#I}Oy�p
�np"D�tnp���zL��z ÷kw�� ò ¨ ò}z §?wS©n¥ O ò.#I�ntn{�v�|~}Ot�|�tE���nz�vx|~zLú !�zLy�|ÅzL��ú~p�� � � $ zLtn� ( zLtn��z��lz ÷{w�� ò ¨ ò}z §�wI©n¥ O ò
zLtn� x ò ¨�w ö ÷{wS« #I��tn{�v�|~}Ot�|~t�v�|~oZp3!�zLy�|~zL�nú~p7Y5ý
jlknpEøwùÏ�Qj \ |~���npIDntnp��B|�t }Oy��np�y�vx}d�np���{�y�|��_p*ú~}={´zLú�ú�ûd��}OoZpZ���]p�{�| D�{.oZ}Lv�|~}Otn� } #��_}O|�twvx��}Ot

vxk�p.o%ûL}J{�zLy��n|��no�ý EÆp.zL�n�ny�} �J|�o.z�v�pZv�knp.��k�zL�]p.} #àvxknp*ú~pI#Ùv5!Op�twvxy�|�{�ú�pEzL�%zd��v�y�p$vx{�knp�� ���nknp�y�pE|�t
vxk�p£ú~}Otn���¸z �J|~���n|~y�p�{$vx|~}Lt\ý
jlk�|~�"|~���\} #Ú{�}O��y���p��'z�!Op�y�ûD{�y��n�npZzL�n��y�}��J|~o*z�vx|�}OtDzL�2v�knp£��k�z��_p£} #fvxk�p
knp�zLy�vl|���oÐ�n{�k�oZ}Oy�p2{�}OoZ�nú�p"�_��kn} @ pI!Lp�y6}O�ny��L}wzLú]|~��tn}�v6zÐ�ny�p�{�|���p2�np"D�tn|Àvx|~}LtE} ##vxknpÏ��k�zL�]p"} ##vxk�p
oÐ�n��{�ú�pL���n��vÌz��nú~zL�n��|��nú~pÏ�n|~��{�y�|�o*|�t�z�v�|~}OtZ} #�{�knzLyxzL{$vxp�y�|~��vx|�{"o*}Lv�|~}Ot���ý

J�}Oy�v�k�z�v
��zLy�vx|~{��núÅz�y"�n�ny��]}O��pL� @ p.��p���zLy�z�vxpZvxknp*o*}�vx|~}Lt¾}F#6zd�]}O|~twv�} #�v�knpZknp´zLy�vÐ|�tHv�}�v�kny�p�p
{´z�tn}Otn|�{´zLú\}Ly�vxk�}O�O}Ot�z�ú\o*}�vx|~}Ltn� -�J^|~�ný�q /�[

	 oZ}Lvx|�}OtD�Q[Úz ¨ª©�÷{wI© O � ö §�w öPz @ kn|~{�kd�np�{�y�|��_p��Ìv�knp
{�}Otwvxy�zL{�v�|~}Ot�}Oy6�n|�úÅz�vxz�vx|�}Ot�} #'vxknp @ kn}Oú�p
��vxy���{�vx��y�p vx} @ z�y��n�Ìz >¸{�p�twvxp�y0?��

	 oZ}Lvx|�}Ot = [2zLt © xHwS« önô ¥'©�¦�© O2¨ ö § ©J§�w ö,z -S�]}OúÅz�yÏv @ |~��v�/2zLy�}O�ntn�Dvxk�p�zL�n|~{�}��u�nzL�xzLú�z �J|~� @ k�|~{�k
�np���{�y�|~�]p��lv�knp"v @ |~��v�|~tn��oZ}Lvx|�}Ot�} #'vxknp5;�F �]}O|~twv����

	 oZ}Lvx|�}Ot�qn['z�oZ}Lvx|�}Ot -IvxzLtn�Op�tHv�|ÅzLúOv�}Ï���ny,#SzL{�p���}F#n{�}Ltn��vxzLtwv�
 / @ kn|�{�kÐ�np���{�y�|~�]p��'vxknpfò O ò�� ©J§�w ö,z
} #Ïvxknp ;�F��]}O|~twvx�Z|~t vxk�p zL�n|�{�}�����zL��zLú6�n|~y�p�{�v�|~}Ot -Iv�knp���kn}Oy�vxp�t�|~tn� } # zL�]p"�H�u�nzL��p ��|~��vxzLtn{�p
�n��y�|~t��Z��û=��vx}Lú~p /5ý
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EÆp%�np���{�y�|��_p�vxknp���p£oZ}Lvx|�}Otn�6|~t�z*>�qLùÌ�u�nú~zLtn|����nknp�y�|�{"? {�}J}Oy��n|~tnz�vxp�����ûJ��vxp�o -W�CA"A /5� @ kn|�{�kD|~��z
{�}LoÐ�n|~tnz�vx|�}Ot } #����nk�p�y�|�{´zLú6z�tn�ç{$û=ú~|~t��ny�|�{´zLúÚ{�}=}Oy��n|�t�z�v�p���ýB�"��yÐvxyxz�t9#I}Oy�o*z�v�|~}Ot #I��tn{�v�|~}Ot |~�Ðv�kH�n�
�np"D�tnp���zL�Ìz£{�}OoZ�_}L��|�v�|~}Ot.} #^v�kny�p�p=#I�ntn{�v�|~}Ot��)[

\ j D Y ��� \ E � � Y D
jlknp #I�ntn{$vx|~}LtZ� Y D � @ |�vx{�k�p�� #Iy�}Oo {�zLy�v�p���|~zLt vx} qOùÌ�u��úÅzLtn|����nk�p�y�|�{�{�}=}Oy���|~t�z�v�p����7D Y � � @ |�vx{�k�p��
��zL{
D(#Iy�}Oo qOùÌ���núÅzLt�|~����knp�y�|~{£vx}�{´zLy�vxp���|Åz�tÆ{�}=}Oy��n|~t�z�vxp���-S}F#�{�}L�ny���pL��� Y D j D Y � ��� /$ý \ E |~� vxk�p
#I�ntn{$vx|�}Ot @ kn|�{�k£|~����p���{�y�|��_p�� @ |Àvxk%v�knpàv�kny�p�p���zL��|~{àoZ}Lv�|~}Otn�'|~tÐqOùÌ�u��úÅzLtn|����nk�p�y�|�{Ú{�}J}Ly��n|�t�z�vxp���ý^jlknp
tnp��Jv6v @ }.��z�yxzL�Oy�zL�nkn�ly�p�{�zLú~ú@v�knp �npIDntn|�v�|~}Otn�l}F#^v�knp���p5#I�nt�{�vx|�}Otn��ý

� ��� ��������$��*	���� ����� ����� � !F!#�����
	��!� � �����%���'&
sut
qOù {´zLy�vxp���|ÅzLtç����z�{�pL� @ p��np"D�tnpDz qOùÌ���núÅzLt�|~����knp�y�|~{�y�p"#Ip�y�p�tn{�p���û=��v�p�o �L|%!Op�t
z {�p�twvxp�y����lz
��zL��p 9 z�tn��z���p�vÌ} #'v @ }�}Oy�vxkn}L�O}Ot�zLú !Op�{$vx}Oy���� -Sú~}Ltn��z �J|~�l�n|�y�p�{�vx|�}Ot�#Iy�}Lo/zL�]p"�.vx}���zL��p /lzLtn���
-S��p���v��no�vx}%ú~z�vxp�yxzLú @ zLú~ú /$ýHJ;}LyÚp�zL{�k��_}L|~twv DZ�Jz%{�p�twvxp�yà�_}O|�twv	� E |��Ú��pID�tnp���}OtEú�|~tnp -!� 9 /5ý J;y�}Oo
vxk�|~�à{�p�twvxp�y��]}O|~twv´�Jz%�n|���vxzLtn{�p 
 j�

��� 0 
 zLtn�Ev @ }�zLtn�Oú�p��3-Sú~z�vx|Àvx�n�np��%z�tn��ú~}Ot��O|�v��n�np���/ @ k�|~{�k
zLy�p.�np"D�tnp��d������v%zL�%|�t vxk�p.{�ú~zL����|~{�zLúQ���nknp�y�|�{´zLúf{�}=}Oy���|~t�z�v�p*��û=��vxp�o - D��O�ny�p ø /$ý�jlknpE�]}O��|�vx|�}Ot } #
� E }Ot*vxknp�ú~|~t�p � 9 |��Ú�O| !Op�t.�wû*v�knp$#I}Lú~ú~} @ |�tn�=#I}Oy�oÐ��úÅz�� #I}Oy @ kn|�{�k�z%��}Lú~��v�|~}OtZ|~�f�np���{�y�|~�]p��E|�tc;SOC>&[
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J�|~tnzLú~úÀûO� #Iy�}Lo/vxknp
�_}Oú~zLy6{�}=}Oy���|~t�z�v�p�� 
J� �J� �Ú� @ p
{�}OoZ�n��v�p
v�knp%{�}J}Oy��n|~tnz�vxp����B��� z�tn��� |�t
vxk�|~�l��û=��vxp�o zL�'#I}Lú~ú~} @ ��[

� j �
�
{�}O� d � g

� j �
�
��|�t d �Hg -�O /
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jlknp2v @ }£p��H��z�v�|~}Ot����npIDntn|~tn��� zLtn���¯y�p�{´z�ú~ú~�fvxknpÏp��H��z�v�|~}Otn�Úvxk�z�và�npIDntnp zÐ�ny�}ª��p�{�v�|~}Ot.} #'zÐo.z��
} #^vxknp
p´zLy�vxk #Iy�}Oo/}Ot�p
} #�|�vx�6�]}Oú~p���ý�jlk�|~�Ì|~� @ kwû�v�knp @ }Oy�� �nú~zLtn|~���nknp�y�|~{ |��Ì����p��@ýljlknp%{�}Otn��vxzLtwv
�
	 |~��zÐtn}Oy�o*zLú�|~�xz�vx|~}Lt*{�}Jp"@*{�|~p�tHv6��}£vxk�z�v
�B���äzLtn��� zLy�p2�n|~oZp�t���|~}Ltnú~p�����tH�noÐ�]p�y��l} ##vxknp"��zLoZp
yxz�tn�OpLý
jlknpÌ�CA"A�|�����|�o*|�úÅzLy�vx}2v�knpl�ny�}OúÅz�v�p�����knp�y�}O|~��z�ún��û=��v�p�o��H{�}Otn��|~�np�y�|�tn��� zLt�� � W -S|Àvx����û=o*oZp�v�y�|~{

@ |�v�kØy�p����]p�{$vEvx} 9 /*zL�Zvxknp #I}J{�zLú��]}O|�tHv��.z�tn� 9 zL�Zvxknpd{�p�twv�p�y�ý jlk�p�y�p zLy�pd��}OoZp���|~�Otn| D�{´z�tHv
�n|�L@p�y�p�t�{�p��*vxk�z�v*o*z�DLp��n�.��y�pI#Ip�y*v�knp �CA"AP[fvxknpd���ny0#SzL{�p��.} #"{�}Otn��v�zLtwv��¾zLy�pd{�}Ot�p��.|�tn��v�p´zL�ç} #
��|�tn�Oú�p.��k�p�p�vZkwû=�_p�y��]}Oú~}L|~� ���ny,#SzL{�p���ý üd}Oy�p�} !Op�y��Qvxknp��n|���vxzLtn{�p�}F#����ny,#Sz�{�p���} #Ì{�}Otn��vxzLtwv�� -��ç|�t
�ny�}OúÅz�v�p����nknp�y�}O|���zLú /Q|~�Ú{�ú~}L��p�yÚ|~t.v�knp2z��n|~{�zLú@z�y�p´z�vxk�zLt�z�y�}O�nt��.vxknpÏ��zL�xz�ú@{�|�y�{��noM#Ip�y�p�tn{�p�ý J�|~t�z�ú~ú�ûL�
zLtn� vxk�|~��|~�Ðv�knpdoZ}O��v�|~oZ�_}Oy�v�zLtwv£��|�L_p�y�p�tn{�p�� @ kn|�ú~p�Dnv�vx|~t�� zD��p�v*} #2y�p´zLúl��z�v�z vx} z¾���ny,#Sz�{�p�} #
{�}Ltn��vxzLtwv��Ð�@vxknp%}O��vx|�o.z�ú^z��n|~{�zLú^�]}O|�tHvÏ|~t�v�knpÐ�ny�}OúÅz�vxp%���nknp�y�}O|���zLú���û=��vxp�o�|~��{�ú�}O��p�yÏvx}.v�knp�zL�]p"�
vxknzLt�v�knp }Otnp #I}Oy6�CA"A_ý
sut�}O�nylp"�J�]p�y�|~oZp�twvx���nvx}.DnvÌzLt�>u}O��vx|�o.z�ú ?6{�}J}Oy��n|~tnz�vxp���û=��v�p�o�� @ p=DnvÌzÐ���ny,#SzL{�p } #'{�}Otn��v�zLtwv��

vx}�vxknpÚp��n|�{´zLy��n|ÅzLúH{�}Otwvx}O�ny���vxknz�v @ p�y�pl�npID�t�p��£�wû
v�knp��n��p�y @ k�|~ú~pf��p��OoZp�twvx|�tn�Ïvxk�pÚv�z��2��z�vxz�ý � ��|�tn�
vxk�pl�ny�}Oú~z�vxpà���nknp�y�}O|���zLún��û=��vxp�od�wv�knp6zL�n|�{´zLú #I}J{��n��|~����} {�ú~}L��p�vx}2v�knp6zL�]p"�£v�k�z�v�|Àv�o*z û
�]pl|~tn{�ú~�n�np��
|~t�v�knp o%ûO}={´zLy��n|~��od�J{�y�p�z�vx|�tn����}OoZp o.z�vxknp�o.z�v�|~{�zLú_��|~tn�L�núÅzLy�|�v�|~p��Ú���]}O|~ú�|~tn�
vxknp } !Op�yxzLú�ú��ny�}={�p����6} #
�n|����nú~zL{�p�o*p�tHv Dnp�ú~��y�p�{�}Ltn��v�y��n{$vx|~}Lt�zL�6|Àvlo.z´û�knzL�n�]p�t��n��|�tn�<;À� ��> �9#I}Lyl|~tn��v�zLtn{�p -�J�|��ný�� /5ý

� ��� ������� � � ���*	��"� !#�
& � �"��!�	 ��	������

sut vxknp*qOùÌ���núÅzLt�|~����knp�y�|~{Ð��ûJ��vxp�od�^�O|%!Lp�t z��]}O|~twv D -��B���*� � /$�#vxknp£v�yxzLtn�0#I}Oy�oZp��¾�]}O|~twv D W -�� W �
� W ��� W /Úvxk�y�}O�n�Lk \ E |��lp"�J�ny�p�����p��Dz�� #I}Lú~ú~} @ ��[

� W j � 2 � T � � � ! � �
� W j � � � ! � 2 � !#� ` - ¢ /
� W j �"! � ! �$#

jlknp*��zLyxz�o*p$vxp�y�� �(5 - � j , �����&% / zLy�pZ{�}Otwv�|~tH�n}O�n�%zLtn� �n|�L_p�y�p�twvx|~zL�nú~p #I�nt�{�vx|�}Otn��} # 
=� �=� � z�tn�
Y5ýÆsut }O��yJ#I}Oy�o%�núÅz�v�|~}Ot@� @ p�{�k�}J}O��pEvxknp��nzLyxzLoZp�v�p�y���zL�£�_}Lú�û=tn}OoZ|ÅzLú<#I�nt�{�vx|�}Otn�Ð|�t 
 zLt����Dz�tn�
�H��zL�ny�z�vx|�{=4f�����nú�|~tnp���|~t��BzLtn�fY5ýf�3#'{�}O��y���p��nvxknp 4Q�u����ú~|~t�p2|~t��Æ|�� Y � �u�]p�y�|~}=�n|~{��wvxknp 4f�����nú�|~tnpÏ|~t Y
o*z û*�]p2�_p�y�|�}J�n|�{�| ##�np���|~y�p��\�n��p��]p�tn�n|�tn�£}Ot.v�knp"��z�vxz�ý�jlknp2v�yxzLt��,#I}Oy�o.z�v�|~}Ot*|~�Úp"�J�núÅz�|~tnp���|~tEoZ}Oy�p
�np$v�zL|�ú\|~t ;SOC> ý
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planispheric fit prolate spheroidal fit
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J�|��O�ny�pZ�}[ á�ÃHº Ó Ô ºxÇwµ·½5°�³¸¿Oµ¼¹w® Ò~ÂuÃwµ·½�â�È¼µ¼»Hº$Õàµ·¶�ÊHÂuÂ¸º�¿�Û�É�°�¶u¹w³�ÄÙ°´½�º"²�ÄQ½�²´»H¶uÂ�°�»�Â � ÒÅ¿H°´¶uÃHº�¿�È¼µ¼»Hº�¶�Õàµ¼»
Ûn²´ÂuÃdÇwÈÀ°�»wµ·¶uÇwÃHºx³uµ·½�Ò~È·º�ÄÅÂ�ÕÌ°�»H¿dÇw³¸²´ÈÀ°�Â¸º%¶uÇwÃHºx³¸²´µ·¿H°�È6Ò~³uµ¼Á Ã�Â�Õ�½�²�²´³¸¿Oµ¼»=°�Â¸ºÐ¶uÉO¶uÂ¸ºx® ¶5ÍZÓ;º�Ä~Â5ß\ÂuÃHºÐ°�Çwµ·½5°�È�ÄÅ²L½x¹H¶
Ò �ÌÕ'µ·¶�µ¼»£ÂuÃHº�®"µ·¿w¿OÈ·ºl²�Ä@ÂuÃHºl½5°�ÑLµ¼ÂSÉ%Ü�ÃHºx³¸º5°´¶Q²´»£ÂuÃHº�³uµ¼Á Ã�Â5ßwµ¼Â�µ·¶�½xÈ·² ¶¸º�Â¸²2ÂuÃHºl°�Çnº é °�»H¿%®�°5É
Ûnº�µ¼»H½xÈ¼¹H¿wº�¿
µ¼»£ÂuÃHºl®�Éª²�½5°�³¸¿OµÀ°�È_Ü�°�È¼ÈIÍ

� � � � !!�"��!*	 � �#��� & � ��� ���
jlknp���p�p��H��z�vx|~}Ltn��-W¢ / {�zLt �]p.�np���{�y�|~�]p�� z��Ðz�ú�}J{�zLú =Lù ��|~oZ|~úÅz�y�|�vuû�|~t � zLtn� � -Wz�vxyxz�tn��ú~z�vx|�}Ot\�
z y�}Lvxz�vx|�}Ot zLtn� z �ntn| #I}Oy�o ��{�zLú~|�tn� /�zLtn� z ú�}J{�zLú~úÀûØz @*t�p¾v�yxzLtn�0#I}Oy�o*z�v�|~}Ot
|�t �Ðý � ��|�tn� vxkn|��
�np���{�y�|~��v�|~}Ot@� @ p�{´z�t @ y�|�v�p�pI�H��z�vx|�}Otn�'#I}Oy�v�knp o*}�vx|~}Lt���zLyxz�o*p$vxp�y�� @ p��np"D�tnp��d|~t���p�{�v�|~}Ot =JýÀ�Q[

	 y�zL�n|Åz�ú@oZ}Lvx|�}OtX[�v�knp �"! #SzL{$vx}Oy��

	 zL��|~{�}��u��zL��zLú@y�}Lv�z�vx|~}Lt -S�]}OúÅzLyÚv @ |~��v /�[�vxk�p zLtn�Oú�p"} #^v�knp =Lù ��|~oZ|~ú~zLy�|ÀvuûO�
	 p�ú~pI!�z�v�|~}Ot [�vxknp ��{´zLú�|~tn�.#SzL{$vx}Oyl}F#^v�knp =Lù ��|~oZ|~ú~zLy�|ÀvuûOý
: �2v�kn}O��p�oZ}Lvx|�}Otn�ÏzLy�pÐ{�}OoZ�n��vxp�� �n|~y�p�{�v�ú�û #Iy�}Oo vxk�p£�n|~���núÅzL{�p�oZp�twv D�p�ú~�\� @ p£{´z�ú~ú^v�knp�o >0L�v�k

}Oy��np�yf��zLy�zLo*p$vxp�y0?�zL�f}O�n�]}O��p��.vx} D�y���v�}Ly��np�yÚ��z�yxzLoZp�v�p�yfú~|�D�p6��vxy�zL|~t @ kn|~{�k.|~�Q{�}OoZ�n��v�p���#Iy�}Oo vxk�p
�np�y�|%!�z�v�|%!LpM-S�Oy�zL�n|~p�twv�/à} #'vxknp �n|����nú~zL{�p�o*p�twv D�p�ú��\ý

� ��� � �%��� & �!�"��!*	 !�� ����� � � � ����	��"� !#�=& �!�"��!�	 ��� ! & �"��� ���!���
sutD}Oy��np�yÏv�}�{�}OoZ�n��v�p£zEøwù2��j"� @ p£tnp�p��Dvx}�k�z�!Lp�zE��p�y�|~p��"} #Q��zL|�y��Ï}F#Úo*z�v�{�knp��D�]}O|~twv��2�_p$v @ p�p�t
vx|�o*p7Y-,Dz�tn��p´zL{�k�v�|~oZp$#Iyxz�o*pZY+)Jý J�}Oy�p�zL{�k / �np�zL{�k�v�zL�£�]}O|~twv DG) 9 � |~��o*z�v�{�knp��Ev�}£|�vx�à�npI#I}Oy�o*p��
v�z��Z�]}O|�tHvlz�v"Y-,'� @ kn|�{�kd|���p���vx|~o*z�v�p���zL�l�]p�|~t��/� )��7, d DG) 9 � g$ýQjlkn|��l�_}O|�twvl��kn}L�nú~���]p2vxyxz�tn�,#I}Oy�o*p��
�wû.v�knp2j6��øwù \ |~twvx}0DG) 9 � |�v���p�ú%#¸ýHE pÏvxkH�n�l{�zLt @ y�|Àvxp"zÐú�p´zL��v��,�=�nzLy�p��Ì{�y�|Àvxp�y�|~}OtZvx}£p���vx|�o.z�vxp \ z��
#I}Oú�ú~} @ �)[ � d \ g j /

)
/
�	�

) 9 � � * d \ d � )��7, d DG) 9 � g e Y+)Qg�

D') 9 � g � -W¡ /

? ? �n�������
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@ knp�y�p * d r 
 r g2|��
vxk�p.�n|���v�z�tn{�p.zLtn�
�
) 9 � z @ p�|��Okwvx|�tn��{�}Jp"@*{�|~p�tHv @ kn}O��p�!�zLú~�np*|~��y�p�úÅz�v�p�� v�}�vxk�p

y�p�ú~|~zL�n|~ú�|�vuû.} #QvxknpÐ�nzL|~y � d � )��7, d D') 9 � g e Y+)Qg 
�DG) 9 � � ý
üd|~tn|�o*|���|�tn� � #I}Oy \ |~�2�n}Ltnp£|~�np�twvx|~{�zLú~úÀû�zL�"|�t
;SOC> ý

� ��� �D������! �6�£�'�

jlknpÐp��J�_p�y�|~oZp�twv��Ï} #�vxzL�.�n|����nú~zL{�p�o*p�twv3D�p�ú~� y�p�{�}Ltn��v�y��n{$vx|~}Lt @ |�v�k øwù¯�nú~zLtn|����nknp�y�|�{�v�yxzLtn�0#I}Oy�o*z��
vx|�}Otn�Ìk�z�!Op
�_p�p�tD{�}Ltn�n�n{$vxp���}OtDz*t�}Oy�o*zLú���z�v�|~p�tHvÏzLtn� z*��z�v�kn}Oú�}O�O|~{�zLú\��vx�n��ûLý�jlk�p%��z�v�kn}Oú�}O�O|~{�zLú
��v��n��û*|~�Úz.;�F }F#'z
��z�v�|~p�tHv @ kn}Ð���nL@p�y�p���#Iy�}Oo zÐ¢FL�� ; : ù zLy�vxp�y�û.}={�{�ú~�n��|~}Ot @ kn|�{�k�|~tn�n��{�p��EzLt
|~t�#SzLy�{$vx|~}Lt�|~tEvxk�p��]}O��vxp�y�|~}Oy @ zLú�ú�¡£��z´ûJ�Ì�ny�|~}Oyàv�}*|�o.z��O|~tn��ý
jlknp�|~o*zL�Op�� @ p�y�p�zL{I�=��|~y�p��B}OtBzÆ�LýË�dj�o*zL�Otnp$v -�AJ|~�Otnz �Oý ��j"� 6 � üdp���|~{´z�ú#A=û=��vxp�oZ���Úüd|�úÀ�

@ zL� DLp�pL� Egs0/ @ |�vxk.z%���]}O|�ú~p�� 6 � : A A*��pI�H�np�tn{�pM-�J'� F�� q�=�{�o��Hj6�	� q�ý OLoZ���=j6�
�ä�LýË��oZ������|��
zLtn�Lú~p
� ��=Z�np�� / @ |Àvxkd��zLy�v�|ÅzLú9DO�u����zL{�pÐzL{I�=��|~��|Àvx|�}Ot�-¸�O�%ú�|~tnp���}F#$DO�u���nzL{�pÐ�]p�yÌ{´z�y��n|~zL{
��k�zL��p��@v�z��
�nú~zLtnp�tn}Oy�o*zLú���z�yxzLú�ú~p�ú_vx}*v�knp�y�p´z��n}O��v��n|~y�p�{$vx|~}Lt:/$ý�jlk�p @ kn}Oú�p
��y�}Lv�}J{�}Oú#tnp�{�p�����|�vxz�vxp��2zLy�}O�ntn�c= L
knp�zLy�v%�_p�z�vx� - @ kn|~{�kB|��
��}wzL�nú�p.|~t }OtnpE��y�p´z�vxknkn}Lú~�:/ #I}OyÐz�{��H�n|~y�|~tn��v @ }D��ú~|�{�p���ý�jlknp���p��H�np�tn{�p�|��
{�}Lo*�]}O��p�� }F#2�O��vx|�o*p.#Iy�zLo*p�� {�} !Op�y�|~t��d��ûJ��vx}Oú�p.z�tn�Æp�zLy�úÀû �n|~zL��v�}Oú~p -IúÅzL��v�v @ }dv�|~oZp£��ú�}Lvx�K/$ýZjlknp
vx|�o*p #Iy�zLo*p��àz�y�pÏpI�H��zLú~úÀû�����z�{�p��.pI!Op�y�û.ø7L
oZ��ýHE pÏ����p2q
��p�y�|~p��à} #�|�o.z��Op����=}LtnpÏ} #\p´zL{�kE|��fvxzL�O�Op��
|~tdz*��|~y�p�{�v�|~}OtX[#=Z��p�vx��} #��nú~zLt�zLylvxzL�O�J-&A : L��XA : � L7/l�]p�y��]p�t��n|~{��núÅzLylv�}*vxk�p%��k�}Oy�vÏz �J|~�Ì�núÅz�tnp%z�tn�
}Otnp - ; : /à}Oy�v�kn}O�O}Lt�zLú@v�}�v�knp ú~}Ot���z �J|~�6�núÅz�tnp���ý�jlkn|~�6�xz�o*�nú�|~�Ð|���vxknp ��zLo*p z��Ì��p���{�y�|��_p��d|�t ;·� �C>Wý

J�|~�L�ny�p7O
��kn} @ �Úv�knp�y�p��O|�}OtZ} #�|~twv�p�y�p���vÚ��p�ú~p�{$vxp��E|~t�vxknpÌ|~o*zL�Opl��úÅzLtnp��C#I}LyQv�knp6v�zL�%zLtn�.{�}Otwvx}O��y
p"�=v�yxzL{$vx|~}Lt\ý�s�vÚzLú���}"��k�} @ �f��}Lo*p6|~o*zL�Op���} #]vxknp6tn}Ly�o*zLú�knp�zLy�vfz�vÚp�tn�Z�n|ÅzL��vx}Oú�plzLtn�Zz�vQp�tn�Z��û=��v�}Oú~p�ý
J�|��O�ny�p"¢£��kn} @ �Ìv�knp"v�zL��z�tn� ;�F {�}Otwvx}O��yÌ�]}O|�tHv��l��p��Oo*p�twvxp�� @ |�v�k�vxknp"��p�oZ|À�¸z���vx}Oo*z�v�p��E��z�{
D�z��Op
>�J^|~tn�nj^zL�O� ? ;·� qC>Wý

� 8/�6� � �5�'�/	���, � ���'� � �#���$�%�

����� � � �������%$�� � !�� ��������� & !!����!�	
sut�}Oy��np�y�v�}Ð{�}Otwv�y�}Oú\k�} @ v�knp"�npI#I}Ly�o*z�vx|�}Ot Dnv�� @ |�v�kEvxknp�v�zL�£��z�v�z��=vxknpÏvxzL�£�nú~zLtnp���zLy�p2{�}OoZ�n��vxp��
zLtn���np"#I}Oy�oZp��
z�v'p´zL{�k�vx|�o*p�#Iy�zLo*p @ |Àvxk vxknpQøwù vxy�zLtn�,#I}Ly�o*z�vx|�}Ot\ý9J�|��O�ny�pQ¡6��k�} @ �'vxknpQ|�tHv�p�y���p�{$vx|�}Ot
} #^vxknp���p��npI#I}Oy�o*p��dvxzL���núÅzLt�p�� @ |�vxk�vxk�p�|�o.z��Op"��ú�|~{�p���� D��L�ny�p
�Z��kn} @ ��v�knp���p
v�z��O�Ìz�v6vxkny�p�p vx|~oZp��
} #à��û=��v�}Oú~p�|~t @ |�y�pI#Iy�zLoZp£�n|~���núÅz´û #I}Oy z�ú~ú���kn}Oy�v
z �J|�����ú~|�{�p���ý�;�}Ot��dz ��|��"v�zL�O� k�z�!Lp*�]p�p�tÆy�p�o*} !Lp��
#I}Oy�{�úÅz�y�|�vuû�|�t�vxk�|~�$Dn�O�ny�p�ý"jlknpÐ|�tHv�p�y���p�{$vx|�}OtD�_}L|~twvx�ÏzLy�p
{�}OoZ�n��v�p��D��}Ev�k�z�v�vxknp$û�k�z�!LpÐvxknpÐ��zLoZp
zL�n��{�|����xz�zLú�}Otn�Ðv�knp2v�zL��ú�|~tnpÏzL�l�n}£vxknp"}Ly�|~�L|~t�zLú]��z�vxzÐ�_}L|~twvx��ý EÆp p�t������ @ |Àvxk�z >¸��|~oÐ�nú~z�vxp���?Ì��p$v
} #_v�zL���_}L|~twvx� @ kn|~{�k*k�zL�QvxknpÌ�xz�o*pÌ�n|~��vxy�|~�n��v�|~}OtZzL��v�knpÏ}Oy�|~�O|�t�zLúJ��z�v�z ��p$v´� @ kn|~{�kZvxknp�y�pI#I}Ly�p�zLú~ú�} @ �
�n��v�}£{�}OoZ�n��v�p2vxknp"�n|�L@p�y�p�tn{�p"|�t��_}O��|�v�|~}OtE}F#'v�knp2v�z��£�_}O|�twvx�lzL�6z�t�}�L@��p�v6|�tEvxknp"�n|�y�p�{�vx|�}OtE} #'vxk�p
tn}Oy�o.z�ú'v�}.vxknpÐvxzL�E�nú~zLtnp�ý"jlknpÐv�zL�.ú~|~t�p��2z�y�pÐ��o*}=}Lvxk�p�y�v�k�zLt v�knpÐ}Oy�|~�O|�t�zLú#��z�vxzEzLtn� #I}Oú�ú~} @ vxk�p
v�z��O�l|~t�vxk�p�|�o.z��Op����nzL�6��k�} @ td|~t�D��O��y�p�¡�ý

Eg|�v�k¾v�knp�øwù ��úÅzLtn|����nk�p�y�|�{%vxy�zLtn�0#I}Oy�o*z�vx|�}Ot\�\|Àv |~� �]}O����|~�nú�pÐvx}�zL�n�núÀû vxk�pZ��|~����úÅzL{�p�oZp�twv=D�p�ú��
}OtZvxknp @ kn}Oú�p�!L}Oú~�noZp6} #@v�knpÏ|�o.z��OpLý��2t D��O��y�p���� L�zLtn���L�O�=z
oZp���k*�Op�t�p�yxz�vxp�� #Iy�}Oo¯v�knpÏ{�}Otwvx}O��y
��z�vxz
|��f��pI#I}Oy�o*p��.} !Op�yà��û=��vx}Oú�p2zLtn�*�n|~���núÅz´ûLp��Ez�vÚv�kny�p�p�vx|�o*p��$-S�]p��O|�tntn|~t��n�wo*|��.z�tn�.p�tn�.��ûJ��vx}Oú�p /5ý
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jlk�zLtnD=�Ðv�} vxknp�pI�H��z�vx|�}Otn�Ð}F#lvxknp�øwùÏ�Qj"�^vxknp�y�p�|~�
tn}Do*z�vxknp�o.z�vx|~{�zLúQ��|�tn�O�nú~zLy�|Àvuû |~tÆv�knp�zL�n|�{´zLú
zLy�p´z��H��}�vxknpÌ�n|����nú~zL{�p�o*p�tHvf} #_vxknp�zL�]p"�*{´z�t*�]p�!=|�����zLú�|~��p��*zLtn�.{�}Otwvxy�}Oú~ú�p��\ý^sut*vxk�p�|�t9#SzLy�{$vxp��*{�zL��p��
|�vÚoZ} !Lp��Ú��|~�Ltn|%D�{�zLtwvxúÀû£o*}Ly�p6vxk�zLt #I}Oyfv�knpÏt�}Oy�o*zLú;{´zL��pLý : ��z%o*z�v�v�p�yQ} #8#Sz�{�v´�=vxknp��_}L��vxp�y�|�}Oy @ zLú�ú �
�n�np�vx}Zvxknp�|~t9#Sz�y�{�v�|~}Ot@���n}Jp���t�}LvÏ{�}Otwvxy�zL{�vÏ|~t�vxknp
�xzLoZp
��y�}O�]}Oy�v�|~}Ot�vxknzLtdv�knp%z�tHv�p�y�|~}Oy @ z�ú~ú �;z�tn�
vxk�p zL�_p���|����n�nú�ú~p��Ev�} @ zLy��n�lvxknp z�tHv�p�y�|~}Oy @ zLú�ú ý�jlkn|��l|~� !=|�����zLú�ú�ûZy�p�tn�np�y�p���|~t�Dn�O�ny�p���==�n|~t @ k�|~{�k
vxk�p
vxy�zª��p�{$vx}Oy�|~p��Ï} #���}OoZp
�]}O|~twv���} #�v�knp%oZp���k zLy�p%�n|����nú~z´ûOp��@ý7Egknp�y�p�zL�Ïvxk�p�y�p%zLy�p*�O�
v�|~oZp ��ú~}�vx���
= L �_}L|~twvx� @ p�y�p��n��p�� v�} |�tHv�p�y��_}Oú~z�vxpEv�knp�vxyxz ��p�{�v�}Oy�û ú~|~t�p���� @ kn|~{�k zLy�p��à|�t }L�ny�o*}=�np�úW�Ú��o*}=}Lv�k
�H��zL�ny�z�vx|�{ 4f�u���nú~|�tnp"{���y,!Op���ý

����� � � � !#� ��	���$ ��� �
��� �
��!F!�� ��	 � ����� 	 �%&�" � � !�� �*!*	*��� !�$ �:!��
	*���
J�|��O�ny�p�� q%��|~����úÅz´û=�Úvxk�pÏy�oZ�����n|~��v�zLt�{�pÏp�y�y�}Oyà�Oy�zL�nkn�C#I}OyÚv�knpÏ{�}OoZ�n��vxp���4f�����nú�|~tnpÌ��zL{
D @ zLy���vxy�zLtn�¸�
#I}Oy�o.z�v�|~}Ot.z�vlp�zL{�k�v�|~oZpÏ��ú~}Lv���#I}Oy�p�zL{�k���p�y�|~p��5-&A : L�� A : � L£zLtn� ; : /àz�tn��#I}OylzLú�ú]vxzL�£�_}L|~twvx��ý�jlknp
�n|���v�z�tn{�p @ kn|�{�k |��2{�}Lo*�n�Jvxp��¾|~��vxknp��n|���v�z�tn{�p£} #Qv�knp£v�zL���]}O|~twv"��pI#I}Oy�o*p��¾�wûDp�zL{�k � )��7,Æv�}�|�vx�
}Oy�|~�O|�t�zLú\v�z��E�núÅz�tnpLý2jlk�pÐo*p�zLt p�y�y�}Ly"zLy�p
�nyxz @ t(#I}Oy�p´zL{�k v�|~oZp
��ú~}Lv��\z !Lp�y�v�|~{�zLú���p��OoZp�twv"} #Q��|���p
vxk�p£��v�z�tn��zLy��D�npI!=|Åz�vx|~}LtD} #�vxknp£��|~��vxzLtn{�p��"��k�} @ �"v�knp�zLoZ�nú~|Àvx�n�np�} #Qvxk�p£�n|~��vxy�|��n��v�|~}Ot�zLy�}O��tn� |�vx�
oZp´zLt\ý�jl|�o*pÏ��ú~}�vÌ¡�{�}Oy�y�p����_}Ot��n�Ìv�}�p�tn����û=��v�}Oú~p�� #I}Oy @ kn|�{�k�v�knp"�npI#I}Ly�o*z�vx|�}Ot�|~�l�Oy�p´z�v�p���v´��|~t��n�n{$�
|~t��Ez*�]p´zCDd|�tdvxk�p%p�y�y�}Oy.-WzLy�}O�ntn� L�ý q�o*o�� @ |�v�kDz*��v�zLtn�nzLy��D�np"!=|Åz�v�|~}Ot�} #CL�ý qLoZo�/5ý J�|~�O��y�pZ� q*|��
�Op�tnp�y�z�vxp�� @ |Àvxk�vxknp"v�yxzLtn�0#I}Oy�o*z�v�|~}Ot��np"D�tnp����wû�¡ ��¡ ��¡�{�}Otwvxy�}Oú��]}O|~twvx��ý

J�|~�L�ny�p ��ø¾��|~����úÅz´û=�Ðvxknp�y�oZ�����n|~��v�zLt�{�p�p�y�y�}Oy£�LyxzL�nk��.#I}OyÐvxknp�{�}Oo*����vxp�� 4Q�u����ú~|~t�pE��zL{
D @ zLy��
vxy�zLtn�0#I}Oy�o*z�vx|�}Ot
z�v�p�t��£��û=��v�}Oú~p #I}Ly��n|�L_p�y�p�twv�tH�noÐ�]p�y�} #;{�}Otwv�y�}OúJ�_}O|�twvx���F#Iy�}Oo øF�JøF�Jø2vx}%�ª� �_�ª� �_�ª�Jý
jlkn|��f��|~����úÅz´û£��k�} @ �Úkn} @ vx} y�p´zL��}Ot�zL�núÀû£{�kn}=}O��p6vxk�p�tH�noÐ�]p�yf} #_{�}Otwv�y�}Oú;�]}O|~twvx����}
v�k�z�vQvxknplv�p�tn��}Oy
�ny�}J�n��{�vEy�p�ú�|ÅzL�núÀû oZ}J��p�ú~��vxk�p��np"#I}Oy�o*z�vx|�}Ot\ý
jlknp�v�zL�Æ�np�v�p�{�v�|~}Otç�ny�}={�p��n�ny�p k�zL�.z¾vxk�p�}Oy�p�vx|�{´zLú
zL{�{��ny�zL{�û¾} # LJý��´oZo ;·� q�>W��z�������o*|�tn��z��_p�y,#Ip�{�v�v�zL���ny�}FD�ú~pZ|~t vxknpZ|~o*zL�OpZzLt�� z�v�zL� A'&Ï�ä} #lz�v
ú~p�zL��vÏ� L�ý���y�zL{�v�|~{´z�ú~ú�ûL�H�n�np�v�}%v�z��J#SzL�n|�tn�Ðz�vÚúÅz�vxp�v�|~oZp6��ú~}�vx���=vx}%v�knp�v�kn|~{
DHtnp����l} #�v�knpÏ��ú~|�{�p -W¢�oZo�/
}Oyfvx}£}O�]p�y�z�vx}Oy !�zLy�|~zL�n|�ú~|�vuûL�w|�và|~�àoZ}Oy�pÏy�p�zL��}Lt�zL�nú�p�vx}ÐzL�����no*p�vxk�z�vàvxknpÏvxzL�Ð�np$vxp�{�vx|�}OtE�ny�p�{�|~��|�}OtE|��
zLy�}O�ntn�ML�ý ��oZo¯z�v�úÅz�v�p�y�v�|~oZpB#Iyxz�o*p���-S�n| ��p�ún��|���pl�]p�|�tn�£�Oý�=O��oZo�/5ý 4àzL��p��*}OtÐv�knp���p6{�}Otn��|~�np�yxz�v�|~}Ot��
zLtn�ç}Lvxk�p�yZ��|~oZ|~ú~zLy%p��J�_p�y�|~oZp�twv�� ; ¢�>W� @ p D9� vxk�pdtH�noÐ�]p�yZ} #Ï{�}Otwvxy�}Oú6�_}L|~twvx�ZzL�*¡ ��¡ ��¡nB�z¾�O}=}=�
{�}Lo*�ny�}OoZ|~��pÏ�_p$v @ p�p�tDzL{�{��ny�z�vxp �np"#I}Oy�o*z�v�|~}OtEy�p��ny�p���p�twv�z�v�|~}OtdzLtn��tn}O|���p"|�tn��p�tn��|Àvx|%!=|ÀvuûOý

J�|~�L�ny�p£�ª�£��k�} @ �6vxk�p�p�y�y�}Oy6|~twvxy�|~tn��|~{2vx}£v�knp
��y�}={�p�����}F#�|�t !Lp�y�vx|~t��Zv�knp ��zL{
D @ z�y���v�yxzLtn�0#I}Oy�o*z��
vx|�}Otn� � )��7, @ |�v�kdvxk�pÐøwù¯vxy�zLtn�0#I}Oy�o*z�vx|�}Ot \ ý1J�}Oy�zLú~ú�v�|~oZp5#Iy�zLo*p����]p´zL{�kDvxzL�.�]}O|~twv�|~���npI#I}Oy�o*p��
����{�{�p�����|%!Op�ú�û��wû � )��7,Ez�tn� \ ý�jlk�p�}Oy�p�vx|�{´zLú�ú�ûL��vxk�|~��|��]���n��v�zLt�|~t7!Op�y���|�}Ot£��v�p��ZzLtn�Ðv�knpl�]}O|~twv���kn}O�nú��
�]p��nzL{
D�|~t�|�v��Ì}Ly�|~�L|~t�zLú_�_}L��|�v�|~}Ot@ýfjlk�p
y�p��]}Oy�v�p���p�y�y�}Oy6|~��vxk�p
y�p���|��n��zLú���|~��vxzLtn{�p
�]p�v @ p�p�t�vxknp��np5�
#I}Oy�o*p��Æv�zL���_}O|�twvÐzLt�� vxknpE}Ly�|~�L|~t�zLú�vxzL� �]}O|~twv�ý FQp�y�vx|~{�zLúf��zLy��%k�z�!Op�z ú�p�tn�Lv�k } #6}Ot�pE��vxzLtn��zLy��
�np"!J|~z�vx|�}OtBzL�]} !Op�z�tn�B�_p�ú~} @ vxknp.o*p�zLt\ý J�|��O�ny�pd�?O���kn} @ z ��|~oZ|~úÅz�y���|~����úÅz´ûG#I}Oy%�]}O|~twv��£z�vÐp�tn�
��û=��vx}Oú�p$#I}Oyf�n|�L_p�y�p�twv�tH�no%�_p�yà} ##{�}Otwvxy�}Lú_�]}O|~twv��C#I}OyQvxk�pÏ��zL{
D @ zLy���v�yxzLtn�0#I}Oy�o*z�v�|~}Ot\� #Iy�}Ooäø%v�}.�ª�J�
�n��v D�p�p���|~tn� vxknp6tH�noÐ�]p�yQ} #_{�}LtHv�y�}Oú��_}O|�twvx��} #_vxknpløwù
vxy�zLtn�0#I}Oy�o*z�vx|�}Ot%v�} / 	 j � � /�� j�� � /$5 j�� �
/ v j�� ý�jlk�p�oZp´z�t�p�y�y�}Oyl{���y,!Op |�tn{�y�p´zL��p�� @ |�v�kEvxknp"tH�noÐ�]p�yl}F#^{�}Otwvxy�}Oú\�]}O|~twvx�l�]pI#I}Ly�p"y�p�zL{�kn|�tn��z
�nú~z�vxp�zL�.z�y�}O�nt��Ez
tH�no%�_p�yÚ} #@{�}Otwv�y�}Oú]�_}L|~twvf} #�¡�ý : ��z o*z�v�v�p�yQ} #8#SzL{$v´�=zL�fvxknpÌtH�noÐ�]p�yf} #�{�}LtHv�y�}Oú
�]}O|~twvx�à|~tn{�y�p´z���pL�Jvxknp � )��7,��Lp�vx�lú�p����6zLtn��ú~p�������o*}=}Lv�k�zL��|�và�wzL|�tn��oZ}Oy�p��np��Oy�p�p��Ì}F# #Iy�p�p��n}Oo���vxk�p
øwù v�yxzLt��,#I}Oy�o.z�v�|~}Ot�|��àú~p����àzLtn�Eú�p����àzL�nú�pÌv�}%o*z�vx{�k.v�knpÏk�|~�Oknp�yÚ����z�v�|ÅzLú #Iy�pI�H�np�tn{�|~p��àvxknp���zL{
D @ zLy��
vxy�zLtn�0#I}Oy�o*z�vx|�}Ot�|��"zL�nú�p%vx}Ev�yxzL{
D;ý
jlknp�y�pI#I}Oy�pÐvxknp£øwù¯v�yxzLt��,#I}Oy�o.z�v�|~}Ot�{´zLtnt�}Lv"�n|�L@p�y�p�twv�|Åz�v�pÐkn|~�Lk

? ? �n�������



�?O ��� ��� � � ����� %���� ���
	 ��� �����
� � 6 � 5M��+C���S(3�

#Iy�pI�H�np�tn{$û �np"#I}Oy�o*z�v�|~}Ot |~t9#I}Oy�o.z�vx|~}LtG#Iy�}Oo �n�ny�pEtn}O|���pL� @ kn|~{�kBp�����úÅzL|�tn�
v�knp.�nú~z�vxp�zL� |�t vxk�pEp�y¸�
y�}Ly�o*zL�\ý�jlknp���p*D��O�ny�p�����kn} @ k�} @ vx}�{�kn}J}L��p�vxknp�tH�noÐ�]p�y } #à{�}Otwvxy�}Oú��]}O|~twvx�=#I}Oy2v�knp/� )��7,B|�t
{�}Ly�y�p�úÅz�v�|~}Ot @ |Àvxk�vxk�p�tH�no%�_p�yÌ}F#�{�}Otwvxy�}Lú��_}O|�twvx�'#I}Oy \ ý

J�|~�L�ny�p��D�ª¢Ævx} � �B��kn} @ ��v�z�v�|~��vx|~{���{�}OoZ�n��v�p�� #Iy�}Oo vxknp y�p���|��n��zLú"��|~��vxzLtn{�p¾�]p�v @ p�p�t ��|~oÐ�J�
úÅz�vxp�� zLtn� y�p�zLú"v�zL� �]}O|~twvx���3#I}Oy��n|�L@p�y�p�twvd��p$vx��}F#Ð{�}LtHv�y�}Oú"�]}O|�tHv�� #I}Ly�v�knp¾øwù v�yxzLt��,#I}Oy�o.z�v�|~}Ot
-&= �0= ��ø � OJ�^q ��ø � O � O�zLtn� øF�JøF��¡ �nO7/5ý£jlknp�p�y�y�}Oy �np�{�y�p�zL��p��%z�� v�knp£tH�noÐ�]p�y } #Ú{�}Otwv�y�}Oú��]}O|�tHv��"|~tJ�
{�y�p´zL��p�����q ��ø � O � O |~�ZzÆ�O}=}J� vxy�zL�np5�u} #Ï�_p$v @ p�p�t
�ny�p�{�|���|�}Ot |�tçvxk�pdy�p�vxy�|~p"!Lz�úÌ}F#2vxknpdo*}�vx|~}Ltçz�tn�
{�}Lo*�n�Jv�z�v�|~}Ot�z�ú@{�}L��v´ý~J�|��O�ny�p1= LZ��kn} @ �Ìv�knp pI!L}Oú~��v�|~}Ot�} #'vxk�p�y�p���|~�n��z�ú�p�y�y�}Oy @ |�v�k�v�knp tH�noÐ�]p�y6} #
{�}LtHv�y�}Oú��]}O|�tHv��'#I}Oy � )��7,'ý : ��|�o*|�úÅzLyf�]p�k�z�!=|~}Oyl|��ltn}Lv�|~{�p���z��l|~t �?O�ý

J�}Oy6}O�ny D�t�zLú#{�kn}O|�{�p�} #�tH�no%�_p�yÏ} #�{�}Otwvxy�}Oú#�_}L|~twvx���;v�knp�o*p�zLtdp�y�y�}OyÏz�tn����v�zLtn�nzLy��d�npI!=|Åz�vx|~}Lt
|~� LJý øH��o*o�ý

J�|~�L�ny�p =J����kn} @ �£vxk�pEy�p���|~����zLúà��|~��vxzLtn{�p��_p$v @ p�p�tçz�v�zL�D�]}O|~twv%�npI#I}Oy�o*p��B�wûÆvxk�pE��zL{
D @ zLy��
vxy�zLtn�0#I}Oy�o*z�vx|�}OtdzLtn� |Àvx�Ï}Ly�|~�L|~t�zLú���úÅzLtnp #I}OyÌvxknpÐ�nz�vxkn}Lú~}O�O|�{´zLú8;�FÐýXJ^|~�O�ny�p =�=*��kn} @ �Ïv�knpÐy�p���|��n��zLú
�n|���v�z�tn{�p
�_p$v @ p�p�t ��|�oÐ�núÅz�vxp���zLtn� }Ly�|~�L|~t�zLú_v�zL�*�_}O|�twvx�$#I}LyÌv�kn|~����z�vxk�}Oú~}O�L|~{´z�ú\knp´z�y�v´ýÏùÏp����n|�v�p%vxk�p
oZ}Lvx|�}Ot%|���o*}Ly�pà{�}OoZ�nú~p��%v�k�zLt.#I}Oy�v�knpltn}Oy�o.z�úJknp�zLy�v��Ovxknpàp�y�y�}Oy�y�p�o*zL|~tn��z�vQzÏoZp´zLt.!�zLú��np�|�t9#Ip�y�|~}Oy
vx}ML�ý ��oZodý

����� � !!�"��!*	 � �#��� & � ��� ��� !E& ��� �"�!����!�	
�'<�� <>; # wS¦)x OS©n« ò � ò z §-x^©n¨ª© � ò § ò ¨�¦
jlknpdøwù2��j&�npIDntn|�v�|~}Ot �ny�} !=|��np��.z¾��p�vE}F#=L�v�k }Oy��np�yZo*}�vx|~}Lt �nzLyxzLoZp�v�p�y�� -SzL�*}L�n�_}L��p�� vx}GD�y���v
}Oy��np�y6��zLy�zLoZp�vxp�y��J-Sú�|�DLp"��vxy�zL|~t:/ @ kn|�{�k zLy�p �np�y�|%!Op�� #Iy�}Oo vxk�p
�Oy�zL�n|�p�twvÌ} #�v�knp
��pI#I}Oy�o.z�v�|~}Ot /�[�vxk�p
{�p�twvxy�|��_p$v�zLú�{�}Otwvxy�zL{�v�|~}Ot -Sy�zL�n|~zLú@�n|����nú~zL{�p�o*p�twv�/$�Jvxknp p�ú�pI!�z�v�|~}Ot�zLt���v�knp �_}Oú~zLyÚv @ |���vJ-Wz��n|~{�}��u��z��xzLú
y�}�v�z�v�|~}Ot:/5ý J�|��O�ny�p�� =Lq�v�}�=L¡���k�} @ o*zL�n��} #�v�knp�vxkny�p�p.�nzLyxzLoZp�v�p�y��
{�}Oo*����vxp��Æ|~t vxk�p.oZ|~� @ zLú~úWý
�QzL{�kØ{��ny,!Lp ��kn} @ vxk�pdvxp�o*�]}Oy�zLúlpI!L}Oú~��v�|~}Otç} #2v�knpd�nzLyxzLoZp�v�p�y*z�v.zÆ��zLy�vx|~{��núÅz�y£ú~}={´z�v�|~}Ot\ý jlknp
���nz�vx|~zLú6pI!O}Lú~��v�|~}OtØ}F#"vxknpd��zLyxz�o*p$vxp�y*�O}=p�� #Iy�}Oo ��p���v�zLúW�6zLtwvxp�y�|~}Ly��lúÅz�vxp�y�zLúÌzLtn�
�]}O��v�p�y�|~}Oy @ z�ú~ú~�
#Iy�}Loäú~pI#Ùvfvx}
y�|��Okwvàz�tn��#Iy�}Loä��zL��pÌvx}%zL�_p��M#Iy�}Oo v�}O�*v�}%�]}Lv�v�}Oodý^jlk�zLt DH�àv�}
v�p�oZ�_}Oy�zLú;o*}=�np�ú~|~t��n�
p´z�{�kd�n|����nú~z´ûOp���{���y,!Op��Ï|��l��oZ}J}Lv�k\ý
�Oý6y�zL�n|Åz�ú]��|~����úÅzL{�p�oZp�twvs[�v�knp2pI!L}Oú~�Jvx|~}LtE} #�vxk�p2yxzL��|ÅzLú]o*}�vx|~}Lt.|~�Ú{�}Ok�p�y�p�twv6|~t.v�knp2tn}Oy�o.z�ú_{�zL��p�ý
v�knp�{��ny0!Op.|�tn{�y�p´zL��p����_p"#I}Oy�p��]p�tn��|~tn���n} @ t z�v
p�tn�¾��û=��v�}Oú~p�ý.jlknp*zLtwvxp�y�|~}Ly @ zLú�ú���kn} @ ú�p����
�n|����nú~zL{�p�o*p�twvfv�k�zLt�vxknp6�]}O��v�p�y�|~}Oy @ zLú~úW�wzLtn�Zvxknp6��p���v�z�ú @ zLú�ú���v�z´û=�Qvxyxz�tn��ú~z�vxp��*p"!Op�t.|~t�p´zLy�ú�û
�n|~zL��v�}Oú~p @ knp�y�p�zL�Ïvxk�p
�]}O��v�p�y�|~}Oy @ z�ú~ú#o*} !Lp��Ï�nzL{
D�p´zLy�ú~|~p�ylvx}.|Àvx�Ìp�tn�=�u�n|~zL��v�}Oú~|�{"ú~}={´z�v�|~}Ot\�;z��
v�knpE{���y,!Op����_p�tn�n�£�n} @ t�#SzL��vxp�y�ý sut vxknpE�nz�vxkn}Lú~}O�O|�{´zLúQ{�zL��p��Qv�knpE|�t9#SzLy�{$vxp�� �_}L��vxp�y�|�}Oy @ zLú~ú
oZ}Lvx|�}OtZ|~�àú�} @ {�}OoZ��zLy�p��.v�}%vxknpÏ}O�n�]}O��|ÀvxpÏt�}Oy�o*zLú @ z�ú~ú -WzLtwvxp�y�|�}Oy /5ýQ�2tnú�û�vxk�p"zLtwvxp�y�|~}Ly @ zLú~ú
�O}=p��à��|~�Ltn|%D�{�zLtwvxúÀû�{�ú~}L��p�yÚvx}%v�knp2{�p�twvxp�yl}F#'v�knp2{�z !=|ÀvuûO�n{�}Otwvxy�|��n��v�|~tn��vx}%v�knp"y�p��n�n{�v�|~}Ot.} #'|�vx�
!L}Oú~�noZp zLtn��v�knp�y�pI#I}Oy�p�v�}�v�knp �n�noZ�n|~t��£pI@Z{�|�p�tn{$ûOý

=Jý6p�ú~pI!�z�v�|~}Ot [^vxk�|~�f��zLyxz�o*p$vxp�yÚ��kn} @ ��v�knpÏ�ny�}O�]}Oy�v�|~}Ot�z�ú]��kny�|�t DH|~tn�
|~tZvxknp2��|~y�p�{�v�|~}Ot*} #�vxknp�ú~}Ot��
z �J|���ýEs�v��5!�zLú��np�|~� �Oú~}L��zLú~úÀû�ú�} @ p�y5#I}Oy"v�knp*�nz�vxkn}Lú~}O�O|�{´zLú^{´zL��pL�'vxknp*úÅzL{
D }F#�{�}LtHv�yxzL{$vx|�ú~|�vuû�} #
v�knp£�_}L��vxp�y�|�}Oy @ zLú~ú�knzL� zE�Oú~}L��zLú�|�t ���np�tn{�p�}Ot v�knp�o*}�vx|~}Lt�} #fvxknp*;�F @ zLú�ú ý�sut v�knpZzL�n|�{´zLú
zLy�p´z��_vxknp @ zLú�ú�|~���n�nú�ú~p�� zLtn�D��ú�|~�np��Ïvx} @ zLy����2vxknp£z�tHv�p�y�|~}Oy @ zLú�ú �]|~tn�n��{�|~t���zEkn|~�Lk !�zLú~�np
} #
v�knp ��zLyxz�o*p$vxp�y�ý
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q�ý6�]}OúÅz�y^v @ |~��vs['vxkn|���v @ |~��vfzLtn�Oú�p�|~��v�knp6zLtn�Lú~p�} #]vxk�ply�}Lvxz�vx|�}OtÐ|~t£�]}Oú~zLy�{�}J}Oy��n|~tnz�vxp���ý�jlk�p�z�tn�Oú~p
!�zLú��np����n}Etn}LvÏ{�}Oy�y�p����]}Otn� @ |�v�k {´z�y�vxp���|~zLt ���nzL{�p��@vxknp$û z�y�pÐ��|~oZ|~úÅz�yàvx}E���nknp�y�|~{�zLú�z�tn�Oú~p��Ï|�t
v�}O�_}L�OyxzL��kHûLý%jlknp�tn}Ly�o*zLú !�zLú��np��"} #Qv�kn|~�"��z�yxzLoZp�v�p�y��"��}�tn}Lv �n����zLú~úÀû�p��J{�p�p�� � L��np��Oy�p�p����
!�zLy�û�#Iy�}Oo �_}O��|�v�|%!Op=!�zLú��np��lvx}�tnp��wz�v�|%!Op #Iy�}Lo/��zL��p�v�}*z��_p��@ýÚsutdv�knp ��z�vxk�}Oú~}O�L|~{´z�ú@{´z���pL�;vxk�p
oZ}Lvx|�}Ot.|��à��}£{�}OoZ�nú~p��.zLtn���ntH��zLú~zLtn{�p��EvxknzLt�|�vÚ|~tn���n{�p��6z%kn|~�LkEú~}={´zLú]y�}�v�z�v�|~}Ot*} #�vxknp @ zLú�ú ý

: o*}Oy�p"�ny�p�{�|���p�zLt�zLúÀû=��|~�à} #^v�knp ��zLy�zLo*p$vxp�y��ltnp�p��n��z.!Lz�ú~|~�nz�vx|�}OtE}Ot�z£úÅzLy��Op"��z�vxzL��zL��pL� @ k�|~{�k
|~�Ìtn}LvÏ|~t�vxknp
��{�}O�_p%} #�vxk�|~��zLy�v�|~{�ú�pLý#E p @ zLtwv2vx}*�np�oZ}Otn��vxy�z�vxp�vxknp �=�nzLú~|Àvuû�} #�vxk�p%�n|����nú~zL{�p�o*p�tHv
D�p�ú~��y�p�{�}Otn��v�y��n{$vx|�}Ot @ |�v�k��nú~zLtn|����nknp�y�|�{ v�yxzLt��,#I}Oy�o.z�v�|~}Ot����;zLtn�dvxknp%zL�n|~ú�|�vuû*vx}.��p�y�| !Op
o*}Lv�|~}Ot���z��
yxz�o*p$vxp�y���ý�jlknp$ûÆ�np���{�y�|~�]p.ú�}J{�zLú��]p�k�z�!=|~}Oy�} #�v�knp.��|~����úÅzL{�p�oZp�twv�|~t v�kny�p�p.��z�y�vx|�{��nú~zLy �n|~y�p�{$vx|~}Ltn���
�n��v���zL��}O�n�]}O��p��Æv�} D�y���v%}Oy��np�y
�nzLyxzLoZp�v�p�y����#vxknp*�n|~��vxy�|��n��v�|~}Ot } #Úvxknp�|~y !Lz�ú~�np���{�zLt �]p*��|�L_p�y�p�twv
#Iy�}Lo z�t�}Oy�o*zLú��n|���v�y�|~����vx|�}OtD|~t vxknp�p�tHv�|~y�p�;�F pI!Lp�t | #Úv�knpZ��û=�,#I�ntn{$vx|�}OtÆy�p�o*zL|~tn�"ú�}J{�zLú~|���p��D|~t¾z
��zLy�vx|�{��nú~zLy @ zLú~úWý*jlknpZ��v�yxzL|�t¾zLt�zLúÀûJ��|~� |~�"oZ}Oy�pZ��y�p�{�|~��pZv�}d�np$vxp�{�v�vxknpZú~}={´zLú^��û=�,#I�nt�{�vx|�}Ot�zLúfzLy�p´z��
�n��v v�knpML�vxk }Oy��np�y"��z�yxzLoZp�v�p�y���zLú�y�p�zL��û ��kn} @ kn} @ vxkn|�� zLy�p�z�{�zLt zCL@p�{�v vxk�pZ�Lú~}O��z�ú #I�ntn{$vx|�}OtD} #
vxk�p�k�p´zLy�v´ý

�'<�� <�� � § ¨ª©0w z
J�y�}Oo&v�knp£�n|~���núÅz�{�p�oZp�twv$D�p�ú��\�@vxk�pÐ��v�yxzL|�tD|~�Ï{�}OoZ�n��vxp�� zL�2|�t ;À� ��> ý jlknp*;#zL�LyxzL�O|~zLt Dntn|�v�pÐ��v�yxzL|�t
vxp�tn��}Ly�� |��à{�}Lo*�n�Jvxp���#Iy�}Ooävxknp��Oyxz��n|~p�tHvÚvxp�tn��}Oy�� } #�v�knpÏv�yxzLtn�0#I}Oy�o*z�v�|~}Ot \ ý��¯|��Úy�p�ú~z�vxp��.vx}��
!=|ÅzÐvxk�p�pI�H��z�vx|�}OtX[

� j 7Y � � , � T�� �

@ knp�y�p�s�|��'v�knp�|~��p�twvx|Àvuû o.z�v�y�| �@ý'jlknp���|ÅzL�O}Lt�zLúwp�ú�p�oZp�twvx�^} #nv�kn|~�'vxp�t���}Oy^o*p�zL���ny�pàvxk�pà��v�y�p$vx{�kn|�tn�*-S| #
�]}O��|Àvx|%!Lp /�}Oy�v�knp6{�}OoZ�ny�p�����|~}Ot -S| #@tnp��wz�v�|%!Op�/�} #_v�knp6�n|~���núÅz�{�p�oZp�twvf|~t£v�knp6{�}Oy�y�p����_}Ltn�n|~t��
�n|�y�p�{�vx|�}Ot\ý
E pÐ{�}OoZ�n��v�pÐknp�y�pÐ��z�y�vx|�{��nú~zLy�úÀû�vxknp%�n|ÅzL�L}Ot�zLú#p�ú�p�oZp�twvx�Ï} #Qvxknp�� vxp�t���}Oy2|�t�vxk�pÐ{�|�y�{���oM#Ip�y�p�twv�|ÅzLú
- ' /�zLtn��ú~}Ltn�O|�v��n�n|�t�zLú -
	 /à�n|~y�p�{$vx|~}Ltn��ý

J�|~�L�ny�p�� =���z�tn�ÆqJ�Z��kn} @ vxk�pZ{�|~y�{��no*#Ip�y�p�twvx|~zLú�zLtn�¾ú~}Ltn�O|�v��n�n|�t�zLú'��vxy�zL|~t����
���2z�tn��� � � |~t vxk�p
oZ|~� @ zLú~ú #I}OyfvxknpÏtn}Oy�o*zLú ;�FÐ�=vxknpÏv�p�tn��}Oyl|~�Ú{�}OoZ�n��v�p�� @ |Àvxk.v�knp2øwù v�yxzLtn�0#I}Oy�o*z�v�|~}Ot -Ivxk�|~{
DZú~|~t�p�� /
zLtn� @ |�v�k�v�knp >¸j6� : ? ��y�}O�Oy�zLo ;·� �C>B-Ùvxkn|�tdú�|~tnp�� /$ýQjlknp >¸j6� : ?��ny�}O�LyxzLo/{�}OoZ�n��vxp��lvxknp��n|~���núÅz�{�p$�
oZp�twv*D�p�ú�� zL�����nknp�y�|~{�zLú6k�zLy�oZ}Otn|�{��£�np"D�tnp�� |~tçz �ny�}Oú~z�vxp����nknp�y�}O|���zLúl�Op�}Oo*p$vxy�û�#I}Oy£p´z�{�kçvx|�o*p
#Iyxz�o*pE|�tn�np��_p�tn�np�twv�ú�ûOý jlknp�y�p�|~�Ðt�} v�|~oZp.��o*}=}Lvxk�|~tn� }Ly%vx|�o*p*{�}Otwvx|�tH�n|�vuû {�}Ot���vxy�zL|~twv���ýÆjlk�p�y�p5�
#I}Oy�pL�Hvxknp���vxy�zL|~t*!�zLú~��p��àknz !LpÏ��}Oo*p�ú~}={´zLú�����o*�n�f�]p�v @ p�p�t����n{�{�p�����|%!Lp2vx|~oZp #IyxzLoZp��Qvxknz�v�z�y�pÌkn|~�Ok�ú�û
�ntnú�|�D�p�ú�ûLý
�2tgv�knp tn}Ly�o*zLú ;�F%�Úvxk�pD��vxy�zL|~t����
���ZzLtn��� � � {�}Lo*�n�Jvxp�� @ |Àvxk
�]}Lvxk
oZp�v�kn}J����zLy�p�kn|~�Ok�ú�û

��|�o*|�úÅzLy��_��p�����|�vxp£��}OoZp£ú~}={´zLú !�zLy�|~z�vx|�}Otn� -I|~t v�knpZzL�_p��_��o.zL|�tnú�ûL�_v�kn|~�2|��"�n�npÐv�}�v�knp£{�ú�}O��p.!=|�{�|~t�|�vuû
} #�v�knpÐzL��|~{´z�ú�#I}={��n��} #�vxk�p%�ny�}OúÅz�v�p%{�}J}Oy��n|~tnz�vxp���û=��v�p�o @ kn|~{�k |��$!Lp�y�û�{�ú�}O��p�vx}.v�knp%o%ûL}J{�zLy���|~�no
zLtn�����]}O|�ú~�àv�knp �n|~���núÅzL{�p�oZp�twv D�p�ú~��Dnv�v�|~tn���ny�}J{�p���� /$ý
�2t�v�knp"|~t9#Sz�y�{�v�p�� ;�FÐ� Dn�O�ny�p��Ìq L�zLtn��q�=J��v�knp j6� : oZp�v�kn}=����kn} @ ��oZ}Oy�p2ú~}={´zLú !�zLy�|~z�vx|�}Otn��|�t

���nzL{�p£z�tn� ú~}={´z�ún����o*�n��|~t�vx|~oZpLý6jlknp�� � � ��vxy�zL|~td|~����ú~|��OkwvxúÀû��ntn�np�y�p���vx|�o.z�vxp���|~tdv�knpÐú~z�vxp�yxzLú @ zLú~ú
@ |�v�k�j6� : {�}Lo*��z�y�p���v�}�v�knp=!�zLú~�np��l{�}OoZ�n��v�p�� @ |�v�k�v�knp øwù vxyxz�tn�,#I}Oy�o.z�vx|~}Lt\ý

: oZ}Oy�pdp"�=vxp�tn��| !Op {�}OoZ��zLy�|~��}Ot �]p�v @ p�p�t v�knp j6� : �ny�}L�OyxzLo zLt��Øvxknp øOù2��j |��.{���y�y�p�twvxú�û
�ntn��p�yÏ��vx�n�Jû zLt�� @ |~ú�ú��_p�vxknp����n�H��p�{�v }F#QzM#I}Oy�vxkn{�}OoZ|~tn�ZzLy�vx|~{�ú~p�ýljlknp£zL|�o/|~�Ìknp�y�p%vx}*��kn} @ kn} @
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{�ú�}O��p"v�knp y�p�ú��nú�v��lzLy�p #Iy�}Oo4v�knp ��vxz�vxp } #^vxknp�zLy�v6o*p$vxkn}=�n����k�|~�Oknú�|~�Okwv�|~tn�
�_}O|�twvx� @ knp�y�p vxknp�y�p o.z´û
�]p���}OoZp"��|~�Ltn|%D�{�zLtwv6|~oZ�ny�} !Lp�oZp�twv´ý

� � �
���à� � ���$�%�

sut vxkn|��"zLy�v�|~{�ú~pL� @ pZ�ny�p���p�tHv%z�tnp @ o*p$vxkn}=� #I}Oy2v�yxzL{
DH|~t���v�knp�o*}�vx|~}Lt } #fvxknp£ú�pI#Ùv=!Op�twvxy�|�{�ú�p.#Iy�}Oo
�nú~zLt�zLyEvxzL�O�Op�� ü���|�o.zL�Lp���ý jlknp¾øwù���úÅzLtn|����nk�p�y�|�{ vxy�zLtn�,#I}Ly�o*z�vx|�}Ot\�Ï����p�� |~t �wz�v�p�� A��Q�BAàj
oZ}Lvx|�}Ot
v�yxzL{
DH|~t��-; OC>�|~��z��n�nú~|�p��%v�}2vxknp�vxzL�O�Op��Zü��çoZ}=��zLú~|ÀvuûOý{J�|�y���v��wqOù 4f�����nú�|~tnpfvxp�tn��}Oy���y�}=�n�n{�v��
zLy�p¾{�}OoZ�n��vxp�� v�}çy�p�{�}Otn��v�y��n{$vdv�knp¾��zL{
D @ z�y�� �n|����nú~zL{�p�o*p�twv�D�p�ú�� zLt�� z øwù2��j�|���p���v�|~o*z�vxp��
#Iy�}Lo�vxk�p���zL{
D @ z�y��çv�yxzLt��,#I}Oy�o.z�v�|~}Ot��ÐzLtn�Bv�knp�v�zL�D�]}O|~twv��£��z�v�zJý Eg|�v�kBvxknp���p�vxy�zLtn�,#I}Ly�o*z�vx|�}Ot\�
|�vÏ|~���_}O����|��nú~p�vx}�{�}Lo*�n�Jvxp%v�knpÐoZ}Lvx|�}Ot @ |Àvxk z.y�p��n�n{�p��¾tH�noÐ�]p�y2} #Q�nzLyxzLoZp�v�p�y��Ïvxk�z�t DH�2vx}Evxk�p�|~y
{�}Lo*��z�{�v£�np"D�tn|Àvx|~}Lt\ýÆjlknp�oZ}Lvx|�}Ot |��Ðo*}=�np�ú~p�� z���z øwù {�}Otwvx|�t=��}O�n�£�n|����nú~zL{�p�o*p�tHvJ#I�ntn{�v�|~}Ot |�t
vx|�o*p%zLtn�D����zL{�p�����}OoZp ��p�y�}�vxk -SoZ}Lvx|�}Ot:/6zLtn� D�y���v }Oy��np�y -S��v�yxzL|�t:/Ì�nzLyxzLoZp�v�p�y��"zLy�p%�np�y�|%!Op��(#Iy�}Oo
vxk�p.{�}Lo*�n�Jvxp�� o*}�vx|~}Lt\ýE� �J�_p�y�|�o*p�tHv��%k�z�!Lp.�]p�p�tÆ{�}Otn���n{�v�p�� }OtÆzdtn}Ly�o*zLúQzLtn�Æzd��z�v�kn}Oú�}O�O|~{�zLú
knp�zLy�v.- ;�F �_}L��vxp�y�|�}Oy�|�t9#SzLy�{�v�/5ý�jlknp
o*p�zLtdp�y�y�}Oy�}F#�vxknp�vxy�zL{
DH|~tn�*�ny�}={�p��n�ny�p�|~�Ìú~p����Ìvxk�zLt L�ý ��o*o��
zLtn� vxk�p*��vxyxz�|~t {�}OoZ�n��vxz�vx|�}OtD|~� {�}Oo*�nzLyxzL��ú~p%v�}�v�knp�y�p�ú~z�vxp�� ú�|�v�vxp�y�z�vx��y�p @ |Àvxk vxknpZzL�9!�zLtwvxzL�Op�} #
�np���{�y�|~�n|�tn��|�v��lpI!O}Lú~��v�|~}Ot�zL�6z�{�}Otwv�|~tH�n}O�n� #I�nt�{�vx|�}Ot�} #'vx|~oZp"zLt��d����zL{�p�ý

� � ��)*���Ì3 �$�6,�+
�6! �6�£�'�

E p @ }O�nú��Æú~|�DLp�vx}�vxk�zLtnD Aàp�tn�O|���k�z�t�� ��v��ny3D;�Qü�ù
����k�ù%� #I}Oy�kn|~�à���n��|~{�|�}O�n� {�}Lo*oZp�twvx��}Ot¾vxkn|��
�ny�}���p�{$v´ý jlk�|~� @ }OyIDç|��.�����n�_}Ly�vxp��Ø�wûçv�knp�J�y�p�tn{�k &�z�vx|�}Ot�zLú6sutn��vx|�v���vxp #I}Oy*�Ìp���p´z�y�{�kg|~t Aà}Oo��
�n��v�p�y A={�|~p�tn{�p2zLtn� Aà}Otwv�y�}Oú�-Ss &Ï�6s : �94Ïý �^ýJ�Oq�� L�OO� L�= AJ}O�nkn|~z : tHv�|~�]}Oú~|����}J�yxzLt�{�p /fzLtn��&Ìs � �Oy�zLtwv
�3;�øH�COO¡Oq�ý�ù�y�ýÚüd{�FQp�|~�Ok�|~�6z�td����v�zL�nú�|~��knp���sut7!Op���vx|��wz�vx}LyÌ}F#^v�p�k : oZp�y�|�{´zLt �Ìp´zLy�v : ����}J{�|Åz�v�|~}Ot@ý
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A : L A : � L ; :

J�|��O�ny�p On[ á�ÃHºÏÇwÈÀ°�»=°�³lÂ�°�Á Áªº�¿�ë*êØµ¼®�°�Áªº�¶5ÍÌá]²´Ç;ß�ÂuÃHºÏ³¸ºxÁ µ·²´»�²�Ä'µ¼»�Â¸ºx³¸º�¶uÂlµ¼»EÂuÃHº"¶uÃH²´³uÂ6° é µ·¶l°�»H¿.È·²´»wÁ
° é µ·¶#ÇwÈÀ°�»Hº�¶5Í�á�ÃHºàÓ ÔB® º�¶uÃ
¹H¶¸º�¿"ÄÙ²´³#ÂuÃHºà¿Oµ·¶uÇwÈÀ°�É"µ·¶�¶uÃH²5Ü�º�¿
²´»
ÂuÃHºf³uµ¼Á Ã�Â^Ü�µ¼ÂuÃ
ÂuÃHºfê
�àå\µ¼»�Âu³�°�»H¶¸Ç=°�³¸ºx»H½xÉªÍ
Ý�²´ÂuÂ¸²´®�ßw¶¸²´® º�µ¼®�°�Áªº�¶�²�Ä_ÂuÃHº�Ó ÔØ°�ÂQºx»H¿Ð¿OµÀ°´¶uÂ¸²´È·º Ò~Â¸²´ÇJÕ�°�»H¿Ðºx»H¿£¶uÉL¶¸Â¸²´È·ºÏÒ~Ûn²´ÂuÂ¸²´®
Õ^Ü�µ¼ÂuÃ£ÂuÃw³¸º�ºl¿Oµ! nºx³¸ºx»�Â
Â�°�Á�¿Oµ¼³¸º�½xÂuµ·²´»H¶5ßwÄ~³¸²´® È·º�ÄÅÂ�Â¸²2³uµ¼Á Ã�Â2Ò~ÂSÜ�²�¶uÃH²´³uÂf° é µ·¶f°�»H¿�²´»HºlÈ·²´»wÁ�° é µ·¶�Õ�Í
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J�|��O�ny�p�¢ [ á�ÃHº�½�²´»�Â¸²´¹w³¸¶'²�Ä�ÂuÃHº�Ó Ô °�»H¿ÏÂuÃHº�®�Éª²�½5°�³¸¿OµÀ°�ÈHÂ�°�Áª¶^°�³¸º�¶¸ºxÁ ® ºx»�Â¸º�¿"Ü�µ¼ÂuÃ"ÂuÃHº�¶�ºx®"µËÞW°�¹wÂ¸²´®�°�Â¸º�¿
Ç=°´½¸â °�Áªº��Wæ@µ¼»H¿wá_°�Áª¶������	��
@°�»H¿�°�³¸ºl³¸ºxÇw³¸º�¶¸ºx»�Â¸º�¿Z²´»�Â¸²´Ç�²�Ä\ÂuÃHºlµ¼®�°�Áªº�¶f¿Oµ·¶¸ÇwÈÀ°�Éªº�¿�µ¼»ÐÊHÁ ¹w³¸º
�OÍ
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A : L A : � L ; :

J�|��O�ny�pÏ¡n[ á�ÃHºl¶uµ¼®Ì¹wÈÀ°�Â¸º�¿£Â�°�Áª¶Q°�³¸º�³¸ºxÇw³¸º�¶�ºx»�Â¸º�¿�²´»£Â¸²´Ç�²�Ä@ÂuÃHº�µ¼®�°�Áªº�¶�²�Ä_ÊHÁ ¹w³¸º �OßLÂuÃHºxµ¼³�È·²L½5°�Âuµ·²´»�µ·¶�Â¸²
Ûnºl½�²´®"Ç=°�³¸º�¿�Ü�µ¼ÂuÃ�ÂuÃHº�Â�°�Áª¶Ú¶uÃH²5Ü�»Z²´»�ÊHÁ ¹w³¸º � Í
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�2y�|��O|~tnzLú_vxzL�£��z�vxz AJ|~o%�núÅz�v�p��EvxzL����z�v�z
-S�np"#I}Oy�oZp���v�z��Z��úÅzLtnp�� /

J�|��O�ny�p
�n[ �Ú».ÂuÃHºÌÈ·º�ÄÅÂ5ß�ÂuÃHºÏ¶¸ÃH²´³uÂ�° é µ·¶fÂ�°�Áª¶6°�ÂàÂuÃw³¸º�ºÏÂuµ¼® º�¶�¿O¹w³uµ¼»wÁÐ¶¸ÉL¶uÂ¸²´È·º%Ò~ÂuÃHºÏÈ·²´»wÁ£° é µ·¶à¿H°�Â�°�Ã=°5Ñªº
Ûnº�ºx»%³¸ºx® ²$Ñªº�¿%ÄÅ²´³�½xÈÀ°�³uµ¼ÂSÉHÕ�Í �Ú»ÐÂuÃHºà³uµ¼Á Ã�Â5ßOÂuÃHº�¶uµ¼®�¹wÈÀ°�Â¸º�¿ÐÂ�°�Á2¿H°�Â�°2°�Â�ÂuÃHº�¶�°�® ºÚÂuµ¼® ºàÄ~³�°�® º�¶5Í è °´½�Ã£È¼µ¼»Hº
µ·¶�ÂuÃHºlµ¼»�Â¸ºx³¸¶¸º�½xÂuµ·²´»*²�Ä#°�»£µ¼®�°�Áªº6¶uÈ¼µ·½�º�°�»H¿Z°ÏÂ�°�Á ÇwÈÀ°�»Hº6¿wº�ÄÙ²´³u® º�¿£Û�ÉÐÂuÃHº�Öª×ØÂu³�°�»H¶�ÄÙ²´³u®�°�Âuµ·²´»;Í
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J�|��O�ny�pD��Ln[ á�ÃHºZºx»H¿w²�½5°�³¸¿OµÀ°�ÈÚ°�»H¿¾ºxÇwµ·½5°�³¸¿OµÀ°�Èf¶u¹w³�ÄI°´½�º�¶ ²�ÄàÂuÃHº�»H²´³u®�°�ÈfÓ Ô¯µ·¶"³¸ºxÇw³¸º�¶¸ºx»�Â¸º�¿¾Ü�µ¼ÂuÃDÂuÃHº
¿Oµ·¶uÇwÈÀ°5Éªº�¿*® º�¶¸Ã�ÒÅ¶¸ºxÇwÂu¹w®¯µ·¶f²´».ÂuÃHº6È·º�ÄÅÂ�Õ�ÍQá�Ãwµ·¶Ú® º�¶uÃ*µ·¶Ú¿wº�ÄÅ²´³u® º�¿*Ü�µ¼ÂuÃ.ÂuÃHº6Öª×gÂu³�°�»H¶uÄÅ²´³u®�°�Âuµ·²´»;ÍÚæw³¸²´®
È·º�ÄÅÂQÂ¸² ³uµ¼Á Ã�Â5ß=ÂuÃHº�¶uÃ=°�Ç�ºÌ²�Ä\ÂuÃHºÌ® º�¶uÃZµ·¶Ú¿Oµ·¶uÇwÈÀ°�Éªº�¿E°�Â��"Âuµ¼® º�¶Ú¿O¹w³uµ¼»wÁ%¶uÉL¶¸Â¸²´È·º�Ò~Û�ºxÁ µ¼»w»wµ¼»wÁHßJ®"µ·¿*°�»H¿*ºx»H¿
¶uÉO¶uÂ¸²´È·º$Õ�Í�æw³¸²´® Â¸²´ÇEÂ¸²�Ûn²´ÂuÂ¸²´®�ß�¿Oµ! nºx³¸ºx»�Â�Ñ�µ·ºxÜQ¶�²�Ä'ÂuÃHº2¶u¹w³�ÄI°´½�º%ÒÙ°�Çwµ·½5°�ÈIß;°�»�Â¸ºx³uµ·²´³Ì°�»H¿.Û=°´¶�°�È_ÑLµ·ºxÜQ¶�ÕÚ°�³¸º
¿Oµ·¶uÇwÈÀ°5Éªº�¿£ÄÙ²´³Q½xÈÀ°�³uµ¼ÂSÉªÍ
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J�|��O�ny�p¾�O�Q[ á�ÃHºZºx»H¿w²L½5°�³¸¿OµÀ°�Èl°�»H¿¾ºxÇwµ·½5°�³¸¿OµÀ°�È�¶u¹w³�ÄÙ°´½�º�¶%²�ÄlÂuÃHº�Ç=°�ÂuÃH²´È·²´Á µ·½5°�È�Ó Ô Ò~Çn² ¶uÂ¸ºx³uµ·²´³�µ¼»OÄI°�³¸½xÂ5ß
Çn²´µ¼»�Â¸º�¿ÆÛ�É °�³u³¸²$ÜÚÕ�µ·¶
³¸ºxÇw³¸º�¶�ºx»�Â¸º�¿ Ü�µ¼ÂuÃÆÂuÃHº*¿Oµ·¶uÇwÈÀ°5Éªº�¿ ® º�¶uÃB°�Â%¿Oµ! �ºx³¸ºx»�ÂÐÂuµ¼® º�¶£°�»H¿ Ä~³¸²´®�¿Oµ! nºx³¸ºx»�Â
ÑLµ·ºxÜQ¶5ßH°´¶�µ¼»£ÊHÁ ¹w³¸º �5íOÍ

:IH=?-:�<



���������
	���
�������������������	�
�� �
��!"�
�����
	#� �
�$�������&%��'	)(#*,+-!#��������	/.0�'���1�2��(3()�&4"57698 =O�

� �


� SSS

A
LP

A
LPP

A
LLS

A

P

� �
� 


�� �
�

SSS
A

LP
A

LPP

A
LLS

A

P

�
��
 SSS

A
LP

A
LPP

A
LLS

A

P

&�}Oy�o.zLú �^}O��vxp�y�|~}Lyl|~t9#SzLy�{�v

J�|��O�ny�pD�?= [ á�ÃHºÐ® º�¶uÃ ²�ÄàÂuÃHºÐ»H²´³u®�°�ÈfÓ Ô ¶u¹w³�ÄÙ°´½�º�¶2µ·¶"¿Oµ·¶¸ÇwÈÀ°�Éªº�¿Dµ¼»DÜ�µ¼³¸º�ÄÅ³�°�® ºZ°�Â ºx»H¿D¶uÉO¶uÂ¸²´È·º£°�»H¿
Âu³�°�±uº�½xÂ¸²´³uµ·º�¶Ï²�Äf¶�²´® º�Çn²´µ¼»�Â¸¶Ï²5Ñªºx³2ÂuÃHº Ü�ÃH²´È·º%¶uÉO¶uÂ¸²´È·º
°�³¸ºÐ°´¿w¿wº�¿ °�»H¿d¶uÃH²$Ü�»�²´»dÂuÃw³¸º�º
¿Oµ! �ºx³¸ºx»�Â2ÑLµ·ºxÜQ¶5Í
Ó;º�ÄÅÂ5ßwÂuÃHº�»H²´³u®�°�È_½5°´¶�º ßO³uµ¼Á Ã�Â5ßHÂuÃHº6Ç=°�ÂuÃH²´È·²´Á µ·½5°�È_½5°´¶¸º Ò~Çn² ¶uÂ¸ºx³uµ·²´³Qµ¼»OÄI°�³¸½xÂ5ßwÇn²´µ¼»�Â¸º�¿£Û�É£°�³u³¸²$ÜÚÕ�Í
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All series (spline backward transformation error, 8x8x8 CP)
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J�|��O�ny�p
� qn[ á_²´Ç;ßwÂuÃHºà® º5°�»£³¸º�¶uµ·¿O¹=°�È;¿Oµ·¶uÂ�°�»H½�º�²�Ä_ÂuÃHº�Â�°�Á2Çn²´µ¼»�Â¸¶Q¿wº�ÄÙ²´³u® º�¿ÐÛ�É
ÂuÃHºÚÛ=°´½�â�Ü�°�³¸¿£Âu³�°�»H¶�ÄÙ²´³�Þ
®�°�Âuµ·²´»�°�Âàº5°´½�Ã*Âuµ¼® º�ÄÅ³�°�® º�²�Ä#ÂuÃHºÏ¶¸º�ã�¹Hºx»H½�º ßJÄÅ²´³àº5°´½¸Ã�²�Ä#ÂuÃHº�¶�ºx³uµ·º�¶2ÒÅ¶�ºx³uµ·º�¶
��µ·¶�ìL­�íOßn¶¸ºx³uµ·º�¶�� µ·¶lìL­�� íOß
¶¸ºx³uµ·º�¶ �lµ·¶�Ó;­�Õ�Í�á�ÃHº�Ñªºx³uÂuµ·½5°�ÈHÈ¼µ¼»Hº�¶'¶¸ÃH²5Ü ÂuÃHº�ÂuÃHº�¶¸Â�°�»H¿H°�³¸¿�¿wºxÑLµÀ°�Âuµ·²´»�²�Ä�ÂuÃHºfºx³u³¸²´³'¿Oµ·¶uÂu³uµ¼Ûw¹wÂuµ·²´»;Í�Ý�²´ÂuÂ¸²´®�ß
ÂuÃHº6¶�°�® º�Á ³�°�ÇwÃZµ·¶Q¿Oµ·¶uÇwÈÀ°�Éªº�¿�ÄÅ²´³f°�È¼È]Â�°�Á"Ç�²´µ¼»�Â¸¶QÂ¸²´ÁªºxÂuÃHºx³5Í
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J�|��O�ny�p��´ø [ á�ÃHº�® º5°�»"³¸º�¶uµ·¿O¹=°�ÈH¿Oµ·¶uÂ�°�»H½�º�²�Ä�ÂuÃHº�Â�°�Á�Ç�²´µ¼»�Â¸¶#¿wº�ÄÅ²´³u® º�¿2Û�É�ÂuÃHº�Û=°´½�â�Ü�°�³¸¿"Âu³�°�»H¶�ÄÙ²´³u®�°�Âuµ·²´»
°�ÂQºx»H¿�¶uÉO¶uÂ¸²´È·ºàÄÙ²´³f°2Ñ °�³uµÀ°�ÛwÈ·ºl»�¹w®�Û�ºx³f²�Ä�½�²´»�Âu³¸²´È_Ç�²´µ¼»�Â¸¶f¿wº�ÊH»wµ¼»wÁ
ÂuÃHº�� )�� , ßwÄ~³¸²´® Ö é Ö é Ö"Â¸² �5î é �5î é �5îOÍ
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J�|��O�ny�p.�ª� [ è °´½¸Ã�Â�°�Á£Çn²´µ¼»�Â6µ·¶l¿wº�ÄÙ²´³u® º�¿EÛ�É � )��7, °�»H¿EÂuÃHºx»d¿wº�ÄÅ²´³u® º�¿EÛ�É*ÂuÃHº2Öª× Âu³�°�»H¶�ÄÙ²´³u®�°�Âuµ·²´» �ÂuÃHº�ÇwÈ·²´Â¸¶'³¸ºxÇw³¸º�¶¸ºx»�Â�ÂuÃHº�® º5°�» ³¸º�¶uµ·¿O¹=°�È�ºx³u³¸²´³^°�ÄÅÂ¸ºx³#ÂuÃwµ·¶'¶uÂ¸ºxÇ;ßªÄÅ²´³�� é � é ��½�²´»�Âu³¸²´È�Ç�²´µ¼»�Â¸¶�ÄÙ²´³#ÂuÃHº�Û=°´½�â�Ü�°�³¸¿
Âu³�°�»H¶�ÄÙ²´³u®�°�Âuµ·²´».°�»H¿ � é � é Ö é �ÏÄÙ²´³�ÂuÃHº�Öª×2Í

5 10 15
0

0.2

0.4

0.6

0.8

1

1.2

Series 1 (SA0)

5 10 15
0

0.2

0.4

0.6

0.8

1

1.2

Series 2 (SA90)

5 10 15
0

0.2

0.4

0.6

0.8

1

1.2

Series 3 (LA)

5 10 15
0

0.2

0.4

0.6

0.8

1

1.2

All series (time 8)

nb control points

mm

J�|��O�ny�p��sOn[ á�ÃHº ºx³u³¸²´³ÌÁ ³�°�ÇwÃH¶�°´¶�ÄÙ²´³�ÊHÁ ¹w³¸º �5îwßnÄÙ²´³6ºx»H¿�¶uÉO¶uÂ¸²´È·º"²´»wÈ¼É�°�»H¿.ÄÙ²´³�°%Ñ´°�³uµÀ°�ÛwÈ·º »�¹w®ÌÛnºx³�²�Ä
½�²´»�Âu³¸²´È_Ç�²´µ¼»�Â¸¶5ßOÄÅ³¸²´® Ö é Ö é Ö"Â¸² �5î é �5î é �5î2ÄÅ²´³�ÂuÃHº�Û=°´½�â�Ü�°�³¸¿ZÂu³�°�»H¶�ÄÙ²´³u®�°�Âuµ·²´»;Í
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J�|��O�ny�pZ�ª¢ [ á�ÃHº�³¸º�¶uµ·¿O¹=°�È\¿Oµ·¶uÂ�°�»H½�ºÌÛnºxÂSÜ�º�ºx»�¶uµ¼®Ì¹wÈÀ°�Â¸º�¿�°�»H¿.²´³uµ¼Á µ¼»=°�È@Â�°�Á%Çn²´µ¼»�Â¸¶5ßJÄÙ²´³à°�È¼È@Âuµ¼® º6ÄÅ³�°�® º�¶5Í
á�ÃHºlÛ=°´½�â�Ü�°�³¸¿�Âu³�°�»H¶�ÄÙ²´³u®�°�Âuµ·²´»Zµ·¶ � é � é �OßOÂuÃHºlÖª× µ·¶ � é � é Ö é �OÍ
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J�|��O�ny�pÐ� ¡n[ ìO°�® º�°´¶�ÊHÁ ¹w³¸º�� � ßLÄÙ²´³f°2Öª× Âu³�°�»H¶�ÄÙ²´³u®�°�Âuµ·²´»*¿wº�ÊH»Hº�¿£Û�É � é Ö é � é �2½�²´»�Âu³¸²´È]Çn²´µ¼»�Â¸¶5Í
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J�|��O�ny�pÐ� �n[ ìO°�® º�°´¶�ÊHÁ ¹w³¸º�� � ßLÄÙ²´³f°2Öª× Âu³�°�»H¶�ÄÙ²´³u®�°�Âuµ·²´»*¿wº�ÊH»Hº�¿£Û�É%Ö é Ö é � é �2½�²´»�Âu³¸²´È]Çn²´µ¼»�Â¸¶5Í
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J�|��O�ny�p = Ln[ á�ÃHºÏ³¸º�¶uµ·¿O¹=°�È�¿Oµ·¶uÂ�°�»H½�ºÏÛnºxÂSÜ^º�ºx»d¶uµ¼®Ì¹wÈÀ°�Â¸º�¿�°�»H¿.²´³uµ¼Á µ¼»=°�È�Â�°�ÁÐÇ�²´µ¼»�Â¸¶6°�Â�ºx»H¿.¶uÉO¶uÂ¸²´È·ºÌÄÅ²´³6°
Ñ °�³uµÀ°�ÛwÈ·ºl»�¹w®�Û�ºx³à²�Ä\½�²´»�Âu³¸²´È]Çn²´µ¼»�Â¸¶�ÄÙ²´³QÂuÃHº�Û=°´½¸âLÜ�°�³¸¿*Âu³�°�»H¶�ÄÙ²´³u®�°�Âuµ·²´»;ßOÄÅ³¸²´® Ö é Ö é Ö"Â¸² �5î é �5î é �5îOÍ
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All series (spline backward transformation error, 8x8x8 CP)
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J�|��O�ny�p#=J�Q[ á�ÃHº�® º5°�»"³¸º�¶uµ·¿O¹=°�ÈH¿Oµ·¶uÂ�°�»H½�º�²�Ä�ÂuÃHº�Â�°�Á�Ç�²´µ¼»�Â¸¶#¿wº�ÄÅ²´³u® º�¿2Û�É�ÂuÃHº�Û=°´½�â�Ü�°�³¸¿"Âu³�°�»H¶�ÄÙ²´³u®�°�Âuµ·²´»
°�ÂQº5°´½¸Ã*Âuµ¼® º�ÄÅ³�°�® ºl²�Ä@ÂuÃHº6¶�º�ã�¹Hºx»H½�º6²�Ä#°ÏÇ=°�ÂuÃH²´È·²´Á µ·½5°�È]ÃHº5°�³uÂÏÒ~Ç�² ¶uÂ¸ºx³uµ·²´³fµ¼»OÄÙ°�³¸½xÂ�Õ�Í
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J�|��O�ny�p =Q= [ á�ÃHº�³¸º�¿Oµ·¶u¹=°�È\¿Oµ·¶uÂ�°�»H½�ºÌÛnºxÂSÜ�º�ºx»�¶uµ¼®Ì¹wÈÀ°�Â¸º�¿�°�»H¿.²´³uµ¼Á µ¼»=°�È@Â�°�Á%Çn²´µ¼»�Â¸¶5ßJÄÙ²´³à°�È¼È@Âuµ¼® º6ÄÅ³�°�® º�¶5Í
á�ÃHº�Âu³�°�»H¶�ÄÅ²´³u®�°�Âuµ·²´»EÛ=°´½�â�Ü�°�³¸¿*Âu³�°�»H¶uÄÅ²´³u®�°�Âuµ·²´»Eµ·¶ � é � é �OßJÂuÃHºÌÖª×
µ·¶ � é Ö é � é �"ÄÙ²´³à°�Ç=°�ÂuÃH²´È·²´Á µ·½5°�È\ÃHº5°�³uÂ
Ò~Çn² ¶uÂ¸ºx³uµ·²´³Qµ¼»OÄI°�³¸½xÂ�Õ�Í
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Normal heart Centripetal Contraction over t = [36,476] ms

J�|��O�ny�p/=�qn[ á�ÃHºÌ½�ºx»�Âu³uµ¼ÇnºxÂ�°�È@½�²´»�Âu³�°´½xÂuµ·²´» Ò~³�°´¿OµÀ°�È_® ²´Âuµ·²´»ZÇ=°�³�°�® ºxÂ¸ºx³�Õ�¿wºx³uµ¼Ñªº�¿�Ä~³¸²´® ÂuÃHºÌ¿Oµ·¶uÇwÈÀ°´½�ºx® ºx»�Â
Ê=ºxÈ·¿�²�Ä#°Ï»H²´³u®�°�È_Ó ÔØ²5Ñªºx³Ú¶uÉL¶¸Â¸²´È·º ßLÄ~³¸²´® ÂuÃHº�ÇwÈÀ°�»wµ·¶¸ÇwÃHºx³uµ·½6Öª× Âu³�°�»H¶�ÄÙ²´³u®�°�Âuµ·²´»;Í
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Inferior wall infarcted heart Centripetal Contraction over t = [36,476] ms
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Inferior wall infarcted heart Elevation over t = [36,476] ms
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Normal heart Polar twist over t = [36,476] ms
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Inferior wall infarcted heart Polar twist over t = [36,476] ms
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