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®�Zmp=]WVYX[Z\VBZ\][Zm_=]WqBcP_Y]Wz�T5XfcRVYVBZ\X[aNeYpY_YT�^`hiV=gE¯T�hiT	_kafcRa[^`Zm_�VBcPX0cPg`g;°T	g`T�q�± p=_*cPgutomZmXl^`a[bYhjT5qYTirk^`][pdcPg`^`]fcPal^`Zm_�qYT"a[T	XlXfcR^s_=]EwG¤¥T	]{qYZm_Y_W¯T	T	]{^s_=^sal^�cPg`T	]�z	Zm_=][^`][alT	_kaT	_|pY_U�#Zkq$°T	g`T5®ypYh�¯T	Xl^`²�p=T5qYT5�1T	XlXfcP^`_ � �#®����yz	Z\pYrkXfcR_�aypY_YT{XY¯T	o\^`Zm_|XlT	z	a�tcP_Yo\pYg�cP^`X[TmekcP^`_Y]l^�²kp�± pY_YT�^`h*cRomTWX0cP][alT	X�q=T�g�c{hG³T	hiTWXY¯T	om^`Zm_ � g�c�a[T���alpYX[TN�	wW¤$T�YpYa&qYTyg�± cRg`omZmXl^`a[bYh"T&T�][a,qYTWzEcPg`z	p=gsT�X
T	_"VdcPXfcRg`g;°T�gsT\emqYT�]
^`h*cRomT	]�qYp"a[T�X[XfcR^`_iqYT_�± ^shjVBZ\X[alT�²kpYT	g1VdZm^`_kaWqYT5rkpYT5alZmpYayT	_|VYg�cP²kpBcR_kaWg�c{alT	�ka[pYXlT�]lpYX�g�c{][pYX�n�cPz	T\w¤�c�VYX[^`_Yz	^`VBcRg`T�Z\X[^`om^`_BcRg`^saY¯T�qYT�_YZ\a[XlT�cPVYV=X[Zkz0bYT5z	Z\_Yz	T	Xl_YT�g�c�qY^`][alX[^`�YpYal^sZ\_iqYT�]qYZm_Y_W¯T	T	]EedhjT	_BcP_ka�°c5p=_GcPg`omZ\X[^`a[b=hiTWcN��cP_kaWpY_#�dZm_H¯T	²kpY^`g`^`�YXfcRomT�q=T	]�z0bBcRX[omT�]T	a&]E±´cRqBcPVYa0cP_ka1�Y^`T	_icPp"_=Zmh"�YXlT&qYT�V=X[Zkz	T	]l][T	pYXl]WpYa[^`g`^`]Y¯T	]Nw1®�Z\pY]&pYal^sg`^`][Z\_Y]1pY_YTT	][al^sh#cPal^sZ\_iqYT{g�c"z0bBcRX[omT{VdZmpYX�VBcRX[a[^`al^sZ\_Y_YT	Xyg�± ^`h#cPomT{°c"zEcRg`z	pYg`T	XEe¥VYpY^`]�_YZ\pY]X[T	qY^`]la[X[^`�Yp=Zm_Y]&g`T	]1qYZ\_Y_W¯T	T�]
^`_Y^`a[^�cRgsT�]�][p=X�g`T	]!VYX[Zkz	T	]l][T	p=X[]WT	_{n;Z\_Yz	al^sZ\_5qYp{VBcPX�ta[^`a[^`Zm_=_YT	hiT�_�aNw$µ�_=T�cPala[T	_kal^sZ\_"VBcPXla[^`z	pYg`^?°T	XlT�T	]la
VdZmXlaY¯T	T�][p=X
g`T	],][alX[pYz	alpYX[T�]�qYTqYZm_Y_W¯T	T	]�p=a[^`g`^s]Y¯T	T	]WqYTyn�cd¶z	Zm_U°c{XY¯T	qYpY^`X[T�gsTyz	Z�³p=a�qYT	]Wz�Zmhih"p=_Y^`zEcPal^sZ\_Y]Ew

·H�dL¸Kº¹ºQR»�©�YKR�¼�1cPXfcRg`gE¯T�gs^`]lhiTme=¢�^`][pBcRg`^s]0cPal^sZ\_|¡m}{e$�1g�cP²kpBcPo\T5qYT{�1T	�ka[pYXlTme�~½²�p=^sg`^`�YX0cPomT�qYT¾ bBcRX[omT�]EeB¿#¯T	VBcRX[a[^`al^sZ\_iqYT�]�qYZ\_Y_W¯T	T	]
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��_ o\T	Zmg`Z\om�ke�¡\}�r�^`]lpBcPg`^`vEcPal^`Zm_�ZPn�alT	�ka[pYXlT0t�h*cPV=VBT	q omXlZmpY_Yq=]"^s]"cP_ ^`hiVdZmX[a0cP_ka�a[ZkZmg!n;Z\X][z�^sT�_�al^`][a[]Nw&¿WT	]lTEcPXlz0bYT	X[]1_YT�T	q�alZWrk^s]lpBcPg`^`v	T1^`_ka[T	X0cPz	al^sr\T	g`��albYT&^`h*cRomT	]YZRnYomX[Z\pY_YqY]¥n;X[Z\h3cP_k�cP_=omg`TmeBcR_Yq|alZih*cR�mTyhiTEcR][pYXlT	hiT	_kal]�][p=zfb�cP]�cRg`a[^`a[pYq=T5X[TEcRqY^`_YoBe=z	Zm_kalZmpYX�g`T	rmT�gs]ya[X0cPz	^`_Yodez	pYXlrmcPalpYX[T{ZmX�][g`Z\VBT{z	ZmhjVYpYa0cPa[^`Z\_Y]Ee=T	a[zmw��1Z n;pYg��Bg`g�albYT	][T"_=T	T	qY]Ne$�
T{bBcNr\T5qYT	]l^so\_YT	q�a[bYT
��������� � � n;ZmX"!�#$���&%�')(*�,+.-�/0�21436587�omXlZmpY_=q:9B�k^`_Yo|ZPr\T	Xf��][ZRn;a��§cRX[Tja[bBcRa�^`_Yz	g`pYq=T	] cR_^`_ka[T	X0cPz	al^sr\T�hjZkqYpYg`T�cR]��,T	g`g�cR]�cR_GcP_Y^`h#cPa[^`Z\_iT	_Yo\^`_YTmwy�WbYT�V=X[Zm�=gsT�h.albBcPa�Zkz	z	pYXl]��W^salbcPz�a[pBcRg�qBcRafc�^s]"albBcPa"albYT	^`XibkpYo\T#][^`v	T#^`]"_YZma"z	Z\hiVBcRa[^`�Yg`T"�W^`a[b�X[TNcPg�al^`hiTiz�Zm_Y]la[XfcR^`_�al]Ew
; �&xy�H^`h*cPo\T	],a���V=^szNcPg`g`��VYXlT	][T�_�a5c�X[T	]lZmg`pYal^sZ\_#ZPn=<4>*>4>@?A<*>4>*>�VY^`�kT	g`]Ew�WbYT{omZ�cRg$ZPn
albYT5]la[pYqY��VYX[T	]lT	_ka[T	qUb=T	X[T{^`]�a[Z"VdcPXfcRg`gsT�gs^`v	T�albYT�z�ZmhiV=pYafcRa[^`Zm_jZPn
albYT	][T^`h*cRomT	]�^`_GZ\X[qYT�X�alZ|hi^`_Y^`h"^`v	T5albYTiXlT	][VdZm_Y]lT#a[^`hiT{ZPnWa[bYTj][�k][alT	hGw#SUT{bBcNr\T"pY][T	q a[bYT
B�BDCFEHG�g`^`�YX0cPX[�kedqYT	r\T	g`ZmVdT	q ^`_�a[bYT#¤.�[�Hg�cP�dZmX0cPa[Z\X[�kw"�WbY^`]5g`^`�YXfcRX[�GcRg`gsZP�W]ya[bYTjpY][TjZPn][T�rmT	X0cPg��I�[�|}AqY^`]la[X[^`�Yp=a[T	q|hjT	hiZ\X[�5h#cPz0bY^`_YT	],^`_*c{VdZmXlafcP�=gsT��WcN��w�WbYT�VdcPVdT	X&^`]&ZmXlo�cR_Y^`v	T	qicP]½n;Zmg`g`ZP�W] Jd][T�z	a[^`Zm_LKyVYX[T	]lT	_ka[]WqY^�M$T	X[T�_�a,VdZm][]l^`�Yg`TW][a[X0cPalT	om^`T	]pY]lT	q3^`_�albYT�gs^`alT	XfcRa[pYXlT|n;Z\XialbYTGVdcPXfcRg`gsT�gs^`vEcRa[^`Zm_�ZRn�omT	_=T	XfcRg�rk^`][pdcPg`^`vEcPal^sZ\_�a[T	z0bY_Y^`²kpYT	]Nw
; T	z�a[^`Zm_A¡Uo\^sr\T	]#hiZ\X[T#qYT	a0cP^`g`]*Z\_�a[b=TG]lVBT	z�^N�dzUqBcPa0cU][alX[pYz�a[pYXlT �,TGpY]lT|n?ZmX#a[T	�kalpYX[T	qomXlZmpY_=q"X[T	VYXlT	][T�_�a0cPal^sZ\_�eBcR]&�,T	g`gBcP],Zm_"albYTW][T	²kpYT�_�al^�cPg�cPg`o\ZmX[^`albYhA�
TWT�hiVYg`ZP��n;Z\X&a[T���alpYX[Th*cRVYVY^`_Yodw�SUT*T���V=g�cR^`_�Z\pYXiVdcPXfcRg`gsT�gs^`vEcRa[^`Zm_ ][z0bYT	hjT#ZPn5a[bY^`]#cPg`omZ\X[^`a[bYh ^s_�]lT	z	a[^`Z\_POdecP_=qGo\^sr\T�XlT	][p=gsal]5Zm_�^`a[]�VdT	X�n;Z\X[h#cP_Yz	T�]�^`_�][T	z�a[^`Zm_,Q=wSR�^`_BcRgsg`�keY�,T�q=^s]lz	pY]l]�^`_|]lT	z	a[^`Z\_,<][Z\hiT"VdZm]l][^`�Yg`Ti^`hiV=X[ZPrmT�hiT	_ka[]�ZRn�a[bY^`]{VBcPX0cPg`g`T	g§cRg`omZmXl^`a[bYh�e$^`_Yz	g`pYqY^`_Yo|albYT#bBcP_=qYg`^s_=o|ZPnn;X0cPhiTºt�alZPt?n;XfcRhiT,z	ZmbYT�X[T	_Yz�T cR_Yq#h"pYg`a[^`X[T	]lZmg`pYal^sZ\_�alT	z0bY_Y^`²kpYT	]Nw
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S�bYT�_|qYTEcRgs^`_Yo"�W^`alb*z�ZmhiV=pYa[T	XWo\XfcRVYbY^`z	]Eed�,T5z	g�cP]l][^`zEcRgsg`�"bBcNr\T5a[Z"bdcP_YqYg`T5�W^`alb*a��,Z"qY^`]�ta[^`_Yz�a�]lVBcPz	T�]EeW_BcRhiT	g`�|Z\�*f0T	z	a"]lVBcPz�T � a[bYT#]lz	T	_YT|alZGrk^`][pdcPg`^`v	TE�	e,cP_Yq ^`h*cPo\T�]lVBcPz�T � a[bYT][z�X[T	T	_��WbYT	XlT5a[b=T�]lz	T	_YT{bBcR]Wa[Z"�dT�XlT	VYXlT	][T	_kalT	qB�	w�WbYT	]lT
a��,ZW][T	al]1ZPnYqBcPa0c,zEcP_�gsTNcPq�a[Zya[bYXlT	T&h*cZf0ZmXdVBcPX0cPg`g`T	g`^`vEcPal^sZ\_�]lzfb=T	hiT	]NeNqYT	VdT	_YqY^`_YoZm_#�WbY^`z0bi]lVBcPz�T5^`]WqYT	z	Z\hiVdZm][T�q � Zm�*f0T�aEeY^`h#cPomTWZ\XW�BZ\a[bB��w
gihkj l,m�npo�qsr,t$u[v&q.oxw[y{z[y2t$y2|�}
�WbYT	XlTGcPXlT#][T	r\T	XfcRg��WcN��]{a[Z�qY^`rk^`qYTiZ\�*f0T	z	aj][VBcRz	Tmw � ][ZPn?a��§cRX[T#ZmX{bBcPXlqY�WcPX[T#VY^`VdT	g`^`_YTzEcR_��BT�pY]lT	q cR]i^`_�~ ¾ }0���&�*�keWx0� �D� ¡=e§~½gsg � O���e,�Yp=a*albYT|h#cP^`_ VYXlZm�Yg`T	h z�Zm_Y]l^s]la[]#^`_a[b=T"][�k_Yz0bYX[Z\_Y^`vEcPal^`Zm_Y]5�Wb=^sz0bUcPXlT"X[T	²kpY^`X[T�q �dT	a��
T�T	_ TEcRz0bU][a[T�V�e1a[bBcRa�zEcP_U]l^so\_Y^��BzEcR_�alg`�][g`ZP��qYZP�W_�albYT|VYXlZ�z�T	][]Nw SUT*zNcP_3cRgs]lZ VYXlZkz	T	T	qAcP]j^s_x~�R�� � >��[e,�WbY^`g`T#VYX[Zkz	T	]l][^`_Yo�^`_VBcRXfcPg`g`T	gkT	^`a[b=T	X&a[b=T
Z\�*f0T	z	al]&ZmX1][Z\hiT&]lT	a[],ZPndVBZ\gs�ko\Zm_Y]NeE�=pYa&�,T§cRgs]lZ�T	_=z	ZmpY_kalT	X§c�VYX[Z\�Yg`T	hZPn5]l��_=zfb=X[Zm_=^svNcPa[^`Z\_�wxR�^`_BcRg`gs�ke
cR_YZmalbYT	Xj][Zmg`pYal^`Zm_�pY][T�q3^`_x~ ¾ S�¦
¢D�m¡ke ¾a; � � e&¦,¦§� � >Ye¾ bBc ��� �[ek^`]Wa[Z"qY^`rk^`qYT�Z\�*f0T	z	ay][VBcRz	T5^`_ka[Z"cPX[TNcP]�cP_=q*alZicP]l][^`om_jZm_YT5a0cP]l�iVdT	X�cPXlTEcYw�WbYT#h*cR^s_�VYXlZm�Yg`T	h cR][]lZ�z�^�cRa[T	q��W^`a[b Zm�*f0T�z	a"][VBcRz	T|cPVYV=X[Z�cRz0bYT	]"^`]�albYT#�BZ\a[algsT�_YT	z0�omT�_YT	XfcRa[T	q��k��][^`h"pYg`afcR_YT	Zmp=]�cRz	z	T	]l]ialZ|a[bYT#^`h*cRomT5]lVBcPz�Tme&�WbYT�_ X[T�_YqYT	Xl^s_=oU^s_UVdcPXfcRg`gsT�gqY^�M$T	X[T	_kayZm�*f0T	z�a[]Ew
gih{g �4��v��io�t$u[v&q.oWw[y�z[ykt$y2|�}
� ]�n;ZmXya[bYT�Zm�*f0T	z�a�]lVBcPz�Tme$a[b=T	X[T"cPXlT5][T	r\T	XfcRg1�§cN�k]�alZiqY^`rk^`qYT�a[bYT�^sh#cPo\T�][VdcPz	TmwySUT5zEcR_VYXlZ�z�T	T	q��k� �,ZmXl�k^s_=oGZPr\T	X"a[bYT�VY^`��T�gs]{ZmX"o\X[Z\pYVY]"ZPn5VY^`�kT	g`]Ew �WbYT	]lTGhjT	a[b=Z�q=] cRX[T#a[bYThiZ\][a,pY][T�qGcP_Yq#bBcNr\T��BT	T�_|a[bYT�][pY�*f0T�z	a�ZPn�h#cP_k�"][alpYqY^`T	]@~ �D��� � e ¾�� � � e���R&�4QkeB¿WZ\op�4QmeS�bYT��*QYe��5���*<=e�¿WZ\���*�ke ¾ x ��� e$S�bY^ � KR�$e�S�b=^ � O�e1� ¾ ~�R � O��[wi�Wb=TihiZ\][a5cPV=VYX[Z\VYX[^�cPalTa[T�zfb=_Y^`²�p=T	]yn;ZmX�c"][ZRn;a��WcPX[T�^s]l][pYT"cPXlT5a[b=Zm][T{�WbY^`z0bGcP]l][Zkz	^�cPalT�o\X[Z\pYVY]�ZRn§cPq�f	cPz	T�_�ayVY^`�kT	g`]� b=ZmX[^`v	Z\_kafcPg$Z\XWrmT	Xla[^`zEcRg�][alX[^`VY]WZ\XWX[T	z	a0cP_Yo\g`T	]f��a[Z"T	g`T	hjT	_kafcPXl�"VYX[Zkz	T�][][Z\X[]Nw
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®yT	rmT�X�ta[b=T	g`T	][]NemalbY^`]��,Zmp=gsq5cRhiZmp=_�a$alZ�rmT	Xl��g�cRX[omT,hiT�][]fcRomT	]�][^`_Yz	TW�,T,�
Z\pYg`q�g`ZkZm]lT
albYT,z	ZmhjVBcPz	a�t_YT	]l]
ZRn albYT�}�~&� X[T�VYX[T	]lT	_kafcRa[^`Zm_#ZPn$a[b=TW][pYX�n�cPz	T\w&�WbkpY]Ee\�,TWzfb=Zm][TWalZ5X[T�qY^`][a[Xl^`�YpYa[T�}�~&�VdZm^`_ka[]{a[bYT	hj][T	g`r\T	]5^`_�c#h"p=zfbUhjZmXlT"z	ZmhjVBcPz	a�qBcRafc�][alX[pYz	alpYX[T\e§cRg`gsZP�W^`_Yo#_YT�rmT	Xla[bYT	g`T	]l]a[b=T�XlT	z	T	^`r\T	X�ZPn�albYT5hjT	][]0cPomTya[Z"XlT	�YpY^`g`q#a[X[^�cR_Yomg`T	]Nw~&cPz0b|V=X[Zkz	T	]l][ZmX�z	ZmhjVYpYa[T�] 	#�YpYz0�\T	a[]yn;Z\XWa[bYT�	#VBZ\][]l^s�=gsT�qYT	][al^`_BcPal^sZ\_Y]�ZRn
a[b=T�}�~&�VdZm^`_ka[]W^`aWZP�W_Y]W^`_Y^`a[^�cPg`g`�kw � }�~&� VdZm^`_kaWomZkT	]�^`_ka[Z"�=pYz0�mT	a��5^un�^`al]�VYXlZ f0T	z	al^`Zm_#n�cRg`gs],^`_ka[Z][p=�YX[T	o\^`Zm_��{ZPn
albYT�^`h#cPomT\w � qYq=^sal^`Zm_BcRgsg`�j][ZmhjT�VBZ\^s_kal]�_=T	T	q�a[Zi�dTicPq=qYT	q|alZ*�=pYz0�mT	a��a[ZicRg`gsZP��VYXlZkz	T	][]lZmX���a[Z{X[T	z	Z\_Y][al^`a[pYalT�albYT�a[X[^�cR_Yomg`T	]WZPr\T	X[g�cPV=VY^`_Yo5n?X[Zm_kal^sT�X[]WZPn1X[T	o\^`Zm_��kw
��_#a[bYTD�dompYXlT�OBek^`aWzEcR_|�BT�]lT	T	_�Zm_#a[bYT�gsTºn;aEekalbYT5z0bYZm]lT	_|alX[^�cP_Yo\pYg�cPal^sZ\_iZRn�a[b=T�}�~&�cP_=qGalbYTiVdZm^`_ka[]5cPq=qYT	qUa[Z�ci]l^`_Yomg`T"rmT�X[a[T�� w#xy_Ua[bYT"Xl^`ombka5cPX[T"XlT	VYXlT	][T	_kalT	q�a[b=T"VBZ\^s_kal]cPq=qYT	q{a[Z5cWo\T	_YT	X0cPgY]lpY�Y][T�a&ZPnBalbYT�}�~&�Uw���a1^`]�^`hiVdZmXlafcP_ka$alZ�_=Zma[T,a[bdcPa1qYT	VdT	_YqY^`_Yo�Z\_5a[bYTa[Z\VBZ\omX0cPVYbk�{ZPn�a[b=T�][p=X�n�cRz	TmeYalbYT�]lT	aWZPn�}�~&��VdZm^`_ka[],a[bdcPaWcPX[Ty][T	_ka,a[Z"c�om^`r\T	_"VYX[Zkz	T�][][Z\Xhi^`o\b�a½n;ZmXlh ][T	r\T	XfcRg�z	Z\_Y_YT	z�a[T	q�X[T	o\^`Zm_Y]Nw�W�
Zj_YT	^`ombk�dZmXl^s_=oi}�~!� VBZ\^`_�al]�bBcNr\T�c"b=^so\b#VYX[Z\�BcP�Y^`g`^`a��ialZi�dT5VYX[Z�f0T	z	alT	qU^`_�alZ"a[bYT]fcRhiTW]lpY�YX[T�om^`Zm_�w1�Wb=^s]WXlT	h*cRX[�{h*cR�mT	]&^`a,VBZ\][]l^s�=gsT�alZ�z	ZkqYT�T��iz�^sT�_�alg`�"a[bYT�hiT�][]fcRomTya[bBcRac{VYXlZ�z�T	][]lZmX��W^`g`g$][T�_Yq|a[Z"cP_#Z\a[bYT	XWZ\_YTmw
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Initial points

Added points

R�^`ompYXlTaO�J$�1X[^�cR_YompYg�cRa[^`Zm_5ZRn albYT�}�~&��cP_=q"VBZ\^s_kal]½cRqYqYT	q"alZ�cy][^`_Yo\gsT�}�~&� rmT�X[a[T�� � g`T0n;a0�cP_=q*alZ c{o\T	_YT	X0cPg�][T	ayZPn½}�~&� r\T	X[al^sz�T	] � X[^`ombkaf��w

� ]lVBcPXl][T"][alX[pYz�a[pYXlT"bBcP]ya[Zi�dT5z	Z\_Y][alX[pYz�a[T	qU^`_|Z\X[qYT	X�alZ"z	Zmhjh"pY_Y^`zEcPalT�cRgsg�a[bYT�qBcPa0c^`_ic�][^`_Yo\g`TWhiT	]l]fcPo\Tmw�SUTWpY][T�n;ZmX&albY^`]
V=pYX[VdZm]lT�a[b=T�X[T�ompYg�cPX!omX[^`q"]la[X[p=z	a[pYXlT5ZPn�albYT�}�~&�Uw�WbYTy][T	a,ZPn�}�~&��VBZ\^`_�al]&a[bdcPa&�,T	X[Ty^`_Y][T	Xla[T	q#^`_ka[Z�a[b=T�]fcRhiT,�YpYz0�mT�aEek^`]1qYT	z	Z\hiVdZm][T�qi^`_ka[Zc�]lT	aWZPn�bYZ\X[^`v	Z\_�a0cPgY]lT	omhjT	_ka[]Nw&��_"a[bYT�T	�YcPhjVYg`T
ZRn.�Bomp=X[T[O � X[^`o\b�a!bBcP_Yqªt�]l^sq=TE�	ekalbYT�]lT	aWZPnVdZm^`_ka[]�^`]�z�Z�q=T	qU�W^`a[b � b=ZmX[^`v	Z\_kafcPg1]lT	omhjT	_ka[]Ew{�WbYT"hjT	][]0cPo\T5�BT�a��
T	T�_ a��,Z*V=X[Zkz	T	]l][ZmXl]^`_Yz	g`pYqYT�]&a[bkpY]&albYT,n;Z\gsg`ZP�W^`_YoWqBcRafc J�albYTWa[Z\afcPg=_�p=h"�BT	X1ZRnB][T	o\hiT	_kal]&a[bBcRa&bBcNr\T
alZ��dT�]lT	_kaEecP_=q|a[bYT�_GalbYT5g`^`][a�ZRn&][T	o\hiT	_ka[]Nw�R=ZmXWTNcPz0bG]lT	omhjT	_kaEe=�
T{^`_Yz	g`pYqYT5albYT5_kpYh"�dT	X�ZRn&VBZ\^s_kal]a[bdcPa�z	ZmhjVBZ\][T5^`aNeBalbYT{VBZ\][^`a[^`Zm_#ZRn
a[bYT �BXl][a5VdZm^`_kaW^`_|a[bYT"o\X[^`q|ZRn½albYT"}�~!� ��� cR_Yq��m��ecP_=qGalbYT"g`^s]la�ZPnWa[bYT"^`h*cRomT�z	ZkZmXlqY^`_BcPalT	] ��� e ��cR_Yq����yZPnWTEcRzfbUVdZm^`_ka�^`_GalbYT"][T	o\hiT	_kaNw�WbYTyz	ZkZmX[q=^s_dcPa[T�]
ZRn albYT�VdZm^`_ka[]
cRX[Tyom^`rmT	_"^`_"albYTW^`h*cPo\T
]lVBcPz�T � �Wb=^sz0b"^`_Yz	XlTEcP]lT	]Wa[b=T�][^`v	TZPn�albYT�hjT	][]0cPo\T	]f�1alZ�cNrmZ\^`q�alZ�XlT	VYX[Z�f0T	z	aWalbYT	hGeR][^`_Yz	Ty^sa!^s]!hiZmXlTWa[^`hiT,z	Z\_Y][pYhj^`_Yo�Zm_"Zmp=XafcRX[o\T	a�h#cPz0bY^`_YT	]�albBcP_UbBcNrk^`_Yo|g`Z\_YomT	X�hiT	]l]fcPo\Tmw#�WbYTja��
Z#a[^`hjT	]5�,T"bBcPq a[Z|z	Z\hiVBcRX[T�,T	X[T�Zm_"Z\_YT�]l^`qYT�cR�BZ\pYaiK*Q�9BZ�cRa[^`_YoPt�VdZm^`_ka&ZmVdT	XfcRa[^`Zm_=]1n;ZmX,a[b=T�X[Tºt�VYXlZ f0T	z�a[^`Zm_#ZPn�c�VBZ\^s_kaNecP_=q"Zm_"a[b=T�ZmalbYT	X,][^`qYTmekalbYTWz	Z\hih"pY_Y^`zEcRa[^`Zm_�ZRn��5cPqYq=^sal^`Zm_BcRg��k�ka[T�]
ZRn�qBcPa0c � albYX[T	T09BZkcPal]^`_Y][alTEcPq#ZRn�Zm_=TE�	w!�WbY^`]Wzfb=Zm^`z	T��§cR]Wh*cRqYT�c¸n;a[T	XWalbYT�a[T	]la�ZRn��dZma[b#]la[XfcRa[T	o\^`T	]Ew
R�^s_dcPg`g`��ePZ\_Yz	T5albYT�qBcPa0c{ZPn1a[bYT5}�~&� cPXlT�XlT	][bkp��iT�q|�k�ic{][ZPt�zEcRgsg`T	q
	 #4� ��3���!�¥1*����� ��3 5��cPg`gut�a[ZPt[cPg`gdz	Zmhjh"pY_Y^`zEcRa[^�Z\_�ePalbYT�rk^`][pdcPg`^`vEcPal^sZ\_"zEcP_��BT5q=Zm_YTmedXlT	][alX[^`z	a[^`_Yoja[bYT{qYX0cN�3]lVBcPz	Ta[Z{a[b=T�]la[Xl^sV|cR][][^`o\_YT	q#a[Z{a[bYT�VYXlZkz	T	][]lZmXNw � z	g`T	r\T	X�]lzEcP_Y_=^s_=o�ZRn�a[b=T�]lT	omhjT	_ka[],^`]WpY][T	q#alZX[T�z	Zm_Y]la[XlpYz	a�a[bYT�a[X[^�cR_Yomg`T	],T��iz	^`T	_ka[g`�kekX[T0n?T	X�alZ8~ ¾ ¢ � QZ�$n;Z\XWhiZ\X[T�q=T	afcR^sg`]NwSUTGcP]l][pYhjT	q�^`_�albY^`]i][T�z	a[^`Zm_Ha[bdcPaialbYT�a[T	�ka[p=X[T��§cR]iqYpYV=gs^`zEcRa[T	q ^s_HcPg`g�albYTGg`ZkzEcRghiT�hiZmXl^`T	]1ZPn�albYT5VYXlZkz	T	][]lZmXl]Ew��?n�^`a,^s],_YZ\aWVBZ\][][^`�Yg`T��dT	zEcPp=][T5ZRn�hiT�hiZmXl�5z	Z\_Y][alXfcP^`_ka[]NeY�,TpY]lT�c�][^`hj^sg�cRX�hjT	z0bBcP_=^s]lh cP]!n;ZmX,a[bYT5}�~&� qY^`][a[Xl^`�YpYa[^`Z\_�e�cR]WqYT	]lz	X[^`�dT	q|^`_ialbYTyn;Zmg`g`ZP�W^`_Yo][T�z	a[^`Zm_�w

�ah�� ��ykt4r � y2m � r�y2|�}�|+	Ar��[o r�o��ar � ��o
�1Zih#cPV|albYT�alT	�ka[pYXlTiZ\_�alZialbYT"omXlZmpY_Yq�e$TEcPz0bUVYXlZkz	T	][]lZmX5h"p=][a�bdcNrmT"cPa�g`TEcP]la�albYT"VY^`T	z	TZPn&alT	�ka[pYXlT�z	Z\X[XlT	][VdZm_Yq=^s_=o*alZialbYT5VY^`T	z	T{ZPn
}�~&� ^`aWZP�W_Y]NwW�WbYT5^`_kn?ZmX[h#cPal^sZ\_Y]&z	Z\g`gsT�z	a[T	q�WbY^`g`T�z	Z\_Y][alX[pYz�a[^`_Yo"a[b=T�}�~&�U± ],hiT	]l]fcPo\T	]WcPX[T�pY]lT	q#a[Z{�YpY^`g`q"a[bYTya[T	�kalpYX[Tm± ]yZm_YT	]Nw1�WbkpY]Eea[b=T�hjT	][]0cPomT�]�bdcNrmT{a[bYT"]0cPhiT�][a[XlpYz	alpYX[T#cP]��BTºn;ZmXlT�T	�kz	T�VYa�albBcPa�^`_|VYg�cRz	T�ZRn
a[b=T"^sh#cPo\Tz	ZkZmXlqY^`_BcPalT	]iZRn5a[bYT|VdZm^`_ka[]NeWa[b=T	X[TGcRX[T|albYT�VY^`��T�gs]N±1z	Zmg`Z\X[]iZRn5a[bYT|alT	�ka[pYXlTmw ; ^`_Yz�T|a[bYTa[T���alpYX[Ty^`h*cPo\T
zNcP_"�dT�cPa
c�b=^so\bYT	X&XlT	][Z\g`pYa[^`Zm_"albBcP_"albYT�}�~&� ePa[bYTy_kpYh"�BT�X&ZPn$][T	o\hiT	_kal]h*cN�{�dT�g�cRX[omT�XEwxy_Yz	T{a[bYT�a[T	�ka[p=X[T{^s]y][bBcRX[T	q�ZmpYaNeB�,T5bBcNr\T�a[ZiXlT	a[Xl^`T	rmT"c{om^`rmT�_*V=^s�kT	g¥n;X[Z\h.^`al]�cP�=][Zmg`pYalTz	ZkZmXlqY^`_BcPalT	]�^`_ja[bYT5alT	�ka[pYXlT5^`h*cRomTme\][^`_Yz	T�a[bYT	]lT�cPXlT�pY][T	q�n;ZmXWalbYT5h*cRVYVY^`_Yodw$�WbYT�VY^`�kT	g`]cPXlT&VYg�cPz�T	q5^`_�c,g`^`_YTEcPX�cRX[X0cN��w$SUT!pY][T
c�X[T0n?T	X[T	_=z	TWafcR�Yg`T&�WbY^`z0b�z�Zm_kafcR^s_=]�a[b=T&^`_kn;ZmXlh*cRa[^`Zm_Y]cP�dZmp=a
TEcRz0bi][T�omhiT�_�a � VdZm]l^`a[^`Zm_"^`_ialbYT�alT	�ka[pYXlT�cP_=qi_kpYh"�dT	X&ZPn�V=^s�kT	g`]0�
cR_YqialbYT	^`X
V=g�cRz	T	]^`_5a[b=T
cPXlXfcN�kw ; ZBeNalZ�X[T�a[X[^`T	r\T§c�VY^`�kT	g�eE�,T&�B_=q5a[bYT,][T�omhiT�_�a�z	Zm_ka0cP^`_Y^`_YoW^`a$^`_5a[bYT!X[T0n;T�X[T	_Yz�TafcR�Yg`TmeYcP_=q*albYT	_�e=�
T�zEcR_#omT	ay^sa,^`_ialbYT�cPXlXfcN�kw
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µ�]l^`_YoU][pYz0b3c�XlT0n;T	XlT	_Yz	T�afcR�Yg`T|z	XlTEcPalT	]|c|]lh*cPg`g,ZPrmT	XlbYTEcRq�wH®�T	r\T	X[albYT	g`T	][]Ne�albYT|]lTEcPXlzfba[^`hjTWZPn�albYT�X[^`ombka,][T	o\hiT	_kaWzEcR_i�dT5cPz	z	T�gsT�XfcPalT	q����"�=pYz0�mT	aW]lZmX[al^`_Yo"a[bYT�]lT	omhjT	_ka[],^s_ja[bYTX[Tºn;T	X[T�_Yz	TWafcR�Yg`T&�k� �yz	ZkZmXlqY^`_BcPalTmePcP_Yq��BT	o\^`_Y_Y^`_YoWa[b=T&][TEcRX[z0b{�W^salb�a[bYT,g�cP][a$]lT	omhjT	_ka�pY]lT	q�w
��_YqYT�T	q�e$�WbYT�_GqYX0cN�W^`_Yoic"alX[^�cP_Yo\g`TmeYalbYT�V=^s�kT	g`]yZPn
alT	�ka[pYXlT�albBcPa�cPX[T{pY]lT	qGz�Zm_Y]lT	z	pYal^sr\T	g`�cPXlT�ZPn;alT	_#rmT	Xl�iz	g`Zm]lT	qGcRaWTEcPz0b#ZmalbYT	XEw
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�WbYT{X[T	]lpYg`a[]5o\^`rmT	_|b=T	X[T"�,T	X[T{Zm�=afcP^`_YT�q|Zm_Uc������������{h#cPz0bY^`_YTmwW�Wb=Ti}�~!� pY][T�qUbBcP]�c][^`v	TyZPn��4>*>.?�<4�*>yVBZ\^`_�al]
cP_=q"a[bYTya[T	�ka[p=X[T�^`]
c����Y^`al]
^`h*cRomT&ZRn�a[bYTy]fcRhiT,][^`v	T � ^`_"VY^`��T�gs]0�	w�WbYT	]lTGXlT	g�cPal^sr\T	g`� ]lh*cPg`g,^`_YVYpYajqBcPa0cUcPX[T�^`hiVdZm]lT	q �k��a[bYT�][h*cRg`g§cRhiZmp=_�a{ZPn5hjT	hiZ\X[�cNrmcP^`g�cP�=gsT�Z\_GTEcRz0bU_YZkqYTmw ; ^`_Yz�T"�
T"�WcP_ka�a[Z#z	Z\hiVBcRX[T{a[bYT"VBcRXfcRgsg`T	g1T	�kT	z�pYa[^`Zm_Ual^`hiT5alZa[b=TWa[^`hiT,Zm_{Zm_YTW_=Z�q=TmemalbYT��Wb=Zmg`T
qdcPafcR][T	a,bBcR]&a[Z0�Ba&^`_ka[Z�albYT�hjT	hiZ\X[��ZRn¥c�][^`_Yomg`T,_YZkqYTmw�WbYT5o\XfcRVYbY]Ee=^`_ia[b=TD�Bomp=X[T Q=eY][b=ZP�3albYT5a[^`hjT	]
alZ"z	ZmhjVYpYalT�Z\_YT�^`h*cPo\T�cP]�c�n;pY_Yz	al^`Zm_#ZPna[b=T�_kpYh"�dT	XWZRn�VYXlZ�z�T	][]lZmX[]Ne$�W^`a[bja��
Z"qY^�M$T	X[T�_�aW]l^`v	T	]�ZRn&a[bYT�Zmp=a[VYpYaW^`h#cPomT\w

Non Balanced
Balanced    

1 2 4 8 10
0.5

1

1.5

2

2.5

3x 10
4

Number of Processors

T
im

es
 (

m
s)

Times for a 256x256 image

Non Balanced
Balanced    

1 2 4 8 10
1

2

3

4

5

6

7

8x 10
4

Number of Processors

T
im

es
 (

m
s)

Times for a 512x512 image
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�W�
Zj][T	Xl^`T	]5ZPn,a[T	]la[]�bBcNrmT{�dT	T	_�h*cPq=T�n?ZmX�TNcPz0bG]l^`v	T�ZRn
Zmp=a[VYpYa�^`h*cRomTmekT�^salbYT	X�pY]l^s_=oa[b=T
g`Z�cRq5�BcRg�cR_Yz	^`_Yo�cRgso\ZmXl^salbYhHZmX1_YZma � albYT
]lafcRa[^`z
r\T	X[]l^`Zm_{z	Zm_Y]l^`][a[]!^s_�qY^`r�^`qY^`_YoWalbYT,^sh#cPo\T^`_ka[Z 	UT�²�pdcPg&]l^sv�T	q�][a[Xl^`VY]f��wL��_ ZmXlqYT	X{a[Z|T�hiVYbBcR][^`v	T"albYT"a[^`hiT{a[Z�z	ZmhjVYpYa[T"albYTig`ZkcPqY]NecjqY^`][al^s_=z	a[^`Zm_�^s]�T	r\T	_�h*cPq=T5�W^`a[b�Zm_Yg`�#Zm_YT{VYXlZ�z�T	][]lZmX{�BT	a��,T	T	_UalbYT"�BcRg�cR_Yz	T	qUcP_=q|a[bYT][a0cPal^sz�r\T	X[]l^sZ\_Y]Ew

��_�a[bYT{g`T0n;a�omX0cPVYb�e¥�
T{Zm�Y]lT	X[r\T"a[bBcRa�a[bYT"]lafcPal^`z�r\T	X[]l^sZ\_G^`]�][Z\hiT	al^`hiT	]W�dT	a[alT	X5albBcP_�a[bYT�BcRg�cR_Yz	T	q Zm_YTmw ®�T	r\T	X[albYT	g`T	][]Ne�^`_�a[bYT�Zma[b=T	Xio\XfcPV=b�eWa[b=T|�BcPg�cR_Yz	T	q�r\T	X[]l^`Zm_�^`]*cRg`�§cN�k]�dT	a[alT	XEw!�WbY^`]
qY^�M$T	X[T�_Yz	T5�dT	a��,T	T	_|albYT�a��
Z5o\XfcRVYbY]W^`]
q=pYT�alZ�albYT�^s_ 9BpYT	_Yz�T�ZRn�albYT�][^`v	T�ZPna[b=T�Z\pYa[V=pYa�^`h*cRomT,Zm_#a[b=T5VBT�X�n;Z\X[h*cR_Yz	T	]NwSUTibdcNrmTi]lT	VBcRXfcPalT	q�Z\_:�Bo\pYX[T8<Ye!a[bYT#al^shjT	]5ZRn�a[b=T*q=^NM$T	XlT	_ka"��^`_Yq=]"ZPn�z	Z\hiVYpYa0cPal^sZ\_Y]� z�Zmhih"p=_Y^`zEcPal^sZ\_Y]Ee¥r�^`]lpBcPg`^`vEcPal^`Zm_�e1g`Z�cRqU�BcPg�cR_Yz	^`_Yo��WbYT	_�^`a�^`]{X[T	g`T	rmcR_�aNe`wsw`w´��ZPrmT	X{TEcRzfbVYXlZ�z�T	][]lZmX�cR_Yq#n;Z\X�a[b=T5a��
ZjrmT	Xl][^`Zm_=]�ZRn&a[bYT"cPg`omZ\X[^`a[b=h��\pY][^`_Yo#c"z	Z\_$�Bomp=XfcPal^`Zm_|ZRn½T�^so\bkaVYXlZ�z�T	][]lZmX[]{cP_YqGceQ � K.?�Q � K{VY^`��T�gs]WZ\pYa[V=pYa�^sh#cPo\Tmw&�WbYT��BcPg�cP_=z	^`_Yo"ZPn
albYT5�,ZmXl�*z�gsTNcPX[g`�cPV=VBTEcRX[]y^s_#albYT�r�^`]lpBcPg`^`vEcPal^`Zm_ial^`hiT	] � ^`aW^`]Wa[bYT�VBcPXlaWZPn&a[bYT5cRgso\ZmXl^salbYh �,T��BcPg�cP_=z	TE�	w!SUTcPg`]lZ"Zm�Y]lT	X[r\T�albBcPaWalbYT�al^`hiT	],a[Zjz	ZmhjVYpYa[T�albYT5g`Z�cRqY]�cPXlT5a[bYT�]fcPhjT�ZPrmT	Xya[bYT5V=X[Zkz	T	]l][ZmXl]cP_=q5a[bYTWz�Zmhih"p=_Y^`zEcPal^�Zm_ya[^`hiT�]�cPX[T,][g`^`ombkalgs��qY^�M$T	X[T�_�a � �
T,zEcP_�± a1qY^`XlT	z	a[g`�5]lpYVdT	X[rk^`][TWalbYT	h][^`_Yz�TGalbYT	��XlT	g`��Z\_�a[b=TGqBcRafc X[T	qY^`]la[X[^`�Yp=a[^`Zm_3cR_Yq�albYTG^`_ka[T�X[_BcRg�z�Zm_$�Bo\pYXfcRa[^`Zm_ ZPn5a[bYTVBcRXfcPg`g`T	g$h#cPz0bY^`_YTE��w
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R�^`ompYXlT < J ¾ pYh"pYg�cPalT	qial^`hiT	]!n;ZmX�c@Q � K.?�Q � K5^`h#cPomTWZ\_8�{VYX[Zkz	T	]l][Z\X[]Ew ; a0cPal^sz{cPg`g`Z�zNcPa[^`Z\_� g`T0n?af���*}y�k_BcPhj^szW¤$ZkcPq#¦WcPg�cP_Yz�^s_=o � X[^`ombkaf�

SUTiZ\�Y][T	XlrmT	q ^`_ �BompYXlT8QYe�a[bBcRa�albYTiT	�kT	z�pYa[^`Zm_�al^shjT�q=T	z	X[TNcP][T�]i�WbYT	_ a[bYT#_kpYh"�dT	XZPn�VYX[Zkz	T�][][Z\X[]|^`_Yz�X[TEcR][T	] � �WbY^`z0b��§cR]"a[bYT|V=pYX[VdZm]lT|ZPn�a[bYT|VdcPXfcRg`gsT�gs^`vEcRa[^`Zm_d�	w,R�^`ompYXlT8�^`g`gsp=][a[X0cPalT	]�albYT5][VdT	T	q=pYVGZRn�albYT�cPg`o\ZmX[^`albYh.cP]�c�n;pY_Yz�a[^`Zm_#ZPn&albYT5_kpYh"�dT	X
ZRn&VYX[Zkz	T	]l][Z\X[]Ee�dZma[b n;ZmX!a[bYTy�BcPg�cP_=z	T	q*cR_Yq"pY_k�BcRg�cR_Yz	T	qjrmT	Xl][^`Zm_�w��WbYTy][VdT	T	qYp=V*]lT	T	hj]
alZ�XlTEcPz0bi²kpY^`z0�kg`�cP_jpYVYVdT	XW�dZmpY_Yq�ek�YpYaWa[b=^s],^`]
q=pYT�a[Z{a[bYT�][h#cPg`gYqBcRafcR][T	a � omX[Z\pY_Yq#cP_Yqja[T	�ka[p=X[TE���
TypY][T	qn;Z\XWZmpYX,T	�kVBT�X[^`hiT	_kal]EeBcR]W�
T�gsg�cR]Wa[bYT�][h*cRg`gY^`h*cPo\TWX[T	]lZmg`pYal^sZ\_#pY][T	q�n;ZmX,X[T	_=qYT	X[^`_Yodw
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R�^`omp=X[T���J ; VdT	T	q=pYV|�W^`a[b#a[b=T �4>*> ?=<4�*>{}�~&� ^s_#c"Q � K.?�Q � K5^`h*cRomT
�1Zi^`g`gsp=][a[X0cPalT5a[bY^`]�qYT	VdT	_Yq=T	_Yz	Tme1�,T5bBcNr\T�V=gsZ\a[alT	q|^`_L�Bo\pYX[T"�Yeda[b=T�T��iz�^sT�_Yz	��ZPn&a[bYTVBcRXfcPg`g`T	g`^`vEcPal^`Zm_GcR]�c n;pY_Yz	al^`Zm_UZPnWa[b=T"][^`v	TiZRn§albYT"Zmp=a[VYpYa�^sh#cPo\Tmw{SUT�z	g`TEcRX[g`��][T	Tja[bBcRa^`_Yz	XlTEcP]l^s_=o a[b=TGXlT	][Z\gsp=a[^`Zm_�ZRn5a[bYT�^`h*cPo\Ti^`_Yz	XlTEcP]lT	]|albYT|T��iz	^`T	_=z	�3cP_=q�a[bYT�X[T0n;Z\X[T�a[bYT][VdT	T	q=pYVGZRn�albYT5cPg`omZ\X[^`a[bYh�w�WbY^`]&qYT	VdT	_Yq=T	_Yz	T5zNcP_i�dT�T���V=g�cR^`_YT	q"�k��a��,Z�h*cR^s_�X[TEcR][Zm_=] J&albYT��BXl][aWZm_=TW^s]!a[bBcRa&a[bYT
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R�^so\pYX[T�� J�~
�iz�^sT�_Yz	�|cP]�c�n;pY_Yz�a[^`Zm_#ZPn1a[bYT�][^`v	T�ZPn&a[b=T�Z\pYa[V=pYaW^`h*cPo\T

][h#cPg`g`T	X�^`]�a[b=TiZmp=a[VYpYa�^`h*cRomTmedalbYT"][h#cPg`g`T	X�^`]5albYT"rk^s]lpBcPg`^`vEcRa[^`Zm_|al^`hiTmw��WbYT	X[Tºn;ZmXlTme1a[bYTZPrmT�X[bYTEcRqY]WZPn1a[bYT�VBcRXfcRgsg`T	g`^`vEcRa[^`Zm_"a0cP�mT�albYT�hiZm]la&^`hiVdZmXlafcP_ka&VdcPX[aWZRn�albYT�z	ZmhjVYpYafcRa[^`Zm_=]Ew�WbY^`]�^`]5�Wbk��e$^`_�a[bYT@�dX[][a�omXfcRVYb�ZPn��BompYXlT
QYe�a[bYT"_=Zm_��BcPg�cP_=z	T	qUrmT�X[][^`Z\_G^`]5]lZmhiT�a[^`hiT	]n�cR][a[T�XEeY]l^`_Yz	T5albYT	X[T�^s]W_=Z�al^shjT�]lVBT	_kaya[Z"g`Z�cRq"�BcPg�cP_=z	Tmw�WbYT5]lT	z	Z\_Yq|X[TNcP][Z\_G^`]WalbYT5VYXlT	z	^`][^`Zm_�ZPn&a[bYT�][a[Xl^`VY]�qY^`rk^`][^`Zm_�w&�?n
a[bYT�^sh#cPo\TW^s]W]lh*cRgsg�e\a[bYTVYXlZ f0T	z	alT	q }�~&� ^`]�Z\�Y][T�X[rmT�qG]lh*cPg`g`T	XWcP_Yq�hiZmXlT�VBZ\gs�ko\Zm_Y]�cRX[T{^s_kalT	X[]lT	z	a[^`_Yo#TEcRz0bGg`^`_YT	]Nw�WbYT{][alX[^`VY]�qY^`rk^s]l^`Zm_|^`]�albYT	XlT0n;ZmXlTig`T	]l]�cRz	z	pYX0cPalT � ^`a�^`]�hiZ\X[T5qY^ �iz	p=gsaya[ZjbBcNrmT{a[bYT{]fcRhiTcPhjZmpY_ka�ZPn��,ZmXl�GZ\_UTEcPz0b�][alX[^`VB��w8��_ albYTiZ\a[bYT�X�zEcR][Tme!a[bYT#}�~&� ^`]5�dT	a[alT	Xi]lVYX[TNcPq Z\_a[b=T�^`h*cRomT5cP_=q|a[bYT{g`^`_YT	]�bBcNrmT�gsT�][]�^`hiVdZmX[a0cP_kaWg`Z�cRqY]��dbYT	_=z	Tme�^say^`]�TNcP][^`T	X�alZiZm�=afcP^`_GcR_cPz�z	pYXfcRa[T5q=^srk^`][^`Z\_�emo\^`r�^`_Yo"c��BT	ala[T	X�XlT	VBcPXla[^`a[^`Z\_*ZRn�albYT��
Z\X[�$w� a�g�cR][aNe cR_YZmalbYT	X�VBcRXfcPhjT	a[T�X��WbY^`z0b|^`]�^`hiVdZmXlafcR_�a,n?ZmX�albYT{VBT	X�n;ZmXlh*cR_Yz	T	]�^`]�albYT�VdZPt][^`al^sZ\_|ZPn&albYT�Z\�Y][T�X[rmT�XEe1cP_Yq|hjZmXlT�VdcPX[al^`z	pYg�cPXlgs�jbY^`]�qY^`][afcR_Yz	T{a[Zja[bYT{omXlZmpY_Yq�w���^`rk^`_Yo"c}�~&��cP_=qia[b=T�][^`v	TyZPn�albYT�Z\pYa[VYp=a
^`h*cRomT �NalbYT�z	g`Z\][T	X,�
T�cPXlT�a[Z�a[bYTyomX[Z\pY_Yq�e\a[b=T�]lh*cRgsg`T	X^`]�albYT�VdcPX[ay�
T�][T	Tmw��WbkpY]Ne$a[b=T	X[T"cPXlT�h"pYz0b#g`T	][]yqBcPa0c"alZiVYXlZ�z�T	][]�n?ZmX�cR_|T	²kpBcRg�al^`hiT�ZPnrk^`][pBcRgs^`vEcRa[^`Zm_�][^`_Yz	TWalbYT
rk^`T	�,T	q"a[Xl^�cP_Yo\gsT�]½cRX[TW�Y^`o\omT	X1^`_5a[b=TW^sh#cPo\Tmw ¾ Zm_Y]lT	²kpYT	_ka[g`�kemalbYT	X[TcPXlT"g`T	][]{z	Zmhjh"pY_Y^`zEcRa[^`Zm_Y]�cR_YqUa[b=TiZPrmT�X[bYTEcRqY]�cRX[TiXlT	qYpYz�T	q�w R�^`omp=X[T � ^`g`g`pY][alXfcPalT	]5albY^`]n�cRz	aW�k�*c{VYg`ZmaWZRn�albYT5][VdT	T	q=pYV�cR],n;pY_Yz�a[^`Zm_#ZPn&albYT�qY^`][afcR_Yz	T5�dT	a��,T	T	_�a[bYT�Zm�Y]lT	X[r\T	X�cR_Yqa[b=T�}�~&� �YTEcRzfb#g`^`_YT�z	ZmXlX[T	]lVBZ\_YqY]�a[Z"c{om^`r\T	_iz	Z\_$�Bo\pYXfcRa[^`Zm_ � _kpYh"�dT	X,ZPn1VYX[Zkz	T	]l][Z\X[]f��w�WbY^`]1T	_YqY],a[b=T�cP_BcRgs�k]l^s]�ZPn$ZmpYX!VBcPX0cPg`g`T	gkVYX[Z\omXfcRhG± ]�XlT	][p=gsal]Ew1�WbYT�][T�XlT	][p=gsal]
cPXlTWVYX[Z\hi^`][^`_YocP_=q�albYT	�5o\^sr\T§cyo\Z�Zkq5�dcP][TWalZ�][a[p=qY�5rmcPXl^`ZmpY]1ZmV=a[^`hi^`vEcRa[^`Zm_Y]Nwd�WbYT&n?Zmg`g`ZP�W^s_=oWVBcPXla��=X[^`T¥9B�om^`r\T	]W][T	r\T	XfcRg�^`_ka[T	XlT	][al^`_Yoi^`][]lpYT	]�n;ZmX!n;pYXla[bYT	XyqYT	r\T	g`ZmVYhjT	_ka[]Ew

� UW�@^�^&���LX�Y ���e��� � ��`aVD�&������^

� g`albYZmpYo\b5a[b=T
z	p=X[X[T�_�a1VBcRXfcRgsg`T	g\rmT	Xl][^`Zm_{ZPndZmpYX�VYX[Z\omXfcRhAom^`rmT�]�omZkZkq5XlT	][pYg`al]EeP^`a�^`]��mT	a1VdZm]�t][^`�Yg`TWalZ5^`hiVYXlZPrmT&^`a
cRa�]lT	rmT�XfcPg$g`T	r\T	g`]Ew�SUTWom^`rmT,bYT	XlT�]lZmhiTW^`qYTNcP]&�WbY^`z0b"][T�T	h ^s_kalT	X[T	]la[^`_Yoa[Z"]la[pYq=�ihiZ\X[TyVYX[T	z�^s]lT	g`��w
·H«1»;L�� ¹fMP�YK	�d»�«1L��?��� ���WbYT�^`qYTNc"z	Z\_Y][^`][al]�^s_�afcP�k^`_Yo"^`_ka[ZicRz	z	Zmp=_�a�Z\_Yg`�*albYZm]lT5VdZm^`_ka[]�ZPna[bYTW}�~&� �Wb=^sz0b"cPXlTW][^`om_Y^��BzNcP_ka�T	_=ZmpYo\b�eNn;Z\X�^`_Y]lafcR_Yz	TW�dT	zEcPp=][TWa[b=T	� cRX[TWcPa&cyhi^`_kt^sh"p=h3qY^`]lafcP_=z	T�ZRn TEcRz0b"Zma[b=T	X&^`_"a[bYTWZ\pYa[V=pYa&^`h*cRomTmwd�WbYT	XlT0n;Z\X[TmekalbYT�rk^`][pBcRg`^svNcPa[^`Z\_
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R�^`o\pYX[T � J ; VBT	T�qYpYV|T	r\Zmg`pYal^sZ\_*cRz	z	ZmXlqY^`_Yo"a[Z"albYT5}�~&�jt�Zm�Y]lT	X[r\T	X�qY^`]lafcP_=z	T

²�pdcPg`^`a��"�
Z\pYg`q*�dT�cRgshjZm]la
albYT5]fcRhiT��YpYaya[bYT{cPhiZ\pY_ka
ZRn&qBcPa0c"�,ZmpYg`q#�BT�][h*cRg`gsT�XEeX[T	VYXlT	][T�_�al^`_Yo*cR_*^`hjVBZ\X[afcR_ka&o�cR^s_j^`_ia[^`hjTmw
�����1�kMP� �½QR����S�b=T	_�z	ZmhjVYpYa[^`_Yo|cR_ cR_Y^`h*cRa[^`Zm_�e¥a[bYT#pY]lT|ZPn�a[bYT#z	Z\bYT	X[T�_Yz	T��BT	a��,T	T	_][pYz	z�T	][]l^sr\TG^`h#cPomT�] cRgsg`ZP�W]{_YZmaja[ZUXlT	qYZ ]lZmhjTiz	Z\hiVYpYa0cPal^sZ\_Y]{�WbYZm]lT|X[T	]lpYg`a[]|cPXlT_YTEcPXlg`�Ua[bYT#]fcRhiTmw�SUTjzEcP_ a[bYT	XlT0n;Z\X[Tme�cRVYVYg`��a[bY^`]{a[Z�a[bYT#X[T�qY^`][a[Xl^`�YpYa[^`Z\_�ZRn�a[bYTVBZ\^s_kal]�cP_Yqja[bYT5z�ZmhiV=pYafcRa[^`Zm_"ZRn�a[b=T5g`Z�cPq=]Ew
¨"�YQRLEO ���d«1»;OYM"� ��� ��K �;� � �5xy_YT5ZRn�a[b=T�h#c�f0Z\X&VYX[Z\�Yg`T	h �W^`a[b#albYT�][a[Xl^`VY]WqY^`rk^s]l^`Zm_i^`],a[bYTgs^`hj^sa0cPal^sZP_UZRn5a[bYT|_kpYh"�dT	X"ZRn�V=X[Zkz	T	]l][ZmXl]|pY]lT	q�eyT	][VdT	z	^�cPg`g`� �W^`alb�][h#cPg`g
^`h#cPomT�]Ew�#ZmXlT	ZPrmT	XNe!n;ZmXic�o\^sr\T	_�_kpYh"�BT�X�ZRn�V=X[Zkz	T	]l][ZmXl]Eeya[bYT�X[T	z	a0cP_Yo\pYg�cPX"qY^`rk^`][^`Zm_ om^`rmT�]�BT	ala[T	XWXlT	][p=gsal]Wa[bBcR_i]la[X[^`VY],Zm_=Tmek�BT�zEcPpY]lT5�,T�zEcR_ibBcNr\T�c5hjZmX[TWV=X[T	z	^`]lT�XlT	VBcRX[a[^`al^sZ\_ZPn&a[bYT{�,ZmX[�k]NwW�WbkpY]EedSUT5zEcR_|TEcR][^`g`�*albY^`_Y�iZRn
qYZ\^s_=o"][pYz0bGc qY^`r�^`]l^sZ\_#�BcP]lT	q|Zm_�cz	ZmhjVYpYafcRa[^`Zm_"ZRn�albYT5g`Z�cRqY]&n?ZmXWa[b=T�g`^`_YT	]�cR_Yq#a[bYT�z	Z\g`pYhi_Y],ZPn1a[bYT�^`h*cRomTmw
� � ����aX ��^&�����
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