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��vx��z<zP¨t���������x��za�ÚéYÅuìB���� Y�Ò���T ���Ä��Ò�
�X�������������#���<ÅHéZ� ìB���� Èì[�\��Á ���6��vxz��Tza�����x�x���x��Å
ò ö ç ò^]�ç ò^_
çåè4`?ë1a�ëcb�ïXÅ#��z<¢x��za��z<�#��z` ¯�[�4��vx��z<z��
�X����yD�T�;��¼*Ä�vx�Õ��z����#������z`�<Á����X������ Lza�����x�D��vxz
ÎT�����R�
�X�������������#�`Åx�Õ����¢x¢cza�����;��v��t�uéP�<���x�x��������ÍXz£��vxz�¨t�����xz
²
ª�³�Åx�cza�a������z+����vxz<��Ä�����z£��vxz<��z+Ä��X�x�� 
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§ Û ���=��vxzÑ��z
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§ £ ������vxzP��z
���
���T�����������#����Ä�vx����vB����z]������ Á�EçC�Oå��^��2?�12�Å�����y·z<���%��vxza�Ò����zÑÄ;���������x�Ô���@�Tz
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SUSPEND Y #> Z

REDUCE Z [3]

REDUCE Y [1]
TELL Y #> Z

Suspended constraint
Waiting constraint (in the propagation queue)

Active constraint

Cause/Effect relation

SUSPEND X ## Y
TELL X ## Y

SUSPEND X #>= Y
TELL X #>= Y

WAKE−UP X #>= Y

SELECT X #>= Y
REDUCE X [1]
SUSPEND X #>= Y

geq(X, Y)

greater(Y, Z)

diff(X, Y)

°�ò)#CüHï	ê�y1yLì9ÊqùCê�úAñ	ó+* y?ñ*ô,* yVÅ�ôLõ]°�ò)#CüHï	êK¶D,>ù�òøê�	�ê�û�çCóeê�ùLê2úAñ	óeòëú&ç�ñ	îHï*ê�çLû�è}çLó*ê2û:óc��ó
ñ*ê2÷Y.

X

min = []
...

bound = [X #=/= Y]
domain = [1..3, 5, 7]

max = [X #> Z, T #<= X + 2]

°�ò)#CüHï*ê�y�Å>ì9Ê´ZHç�÷4öHéëêiô�õ�çå�}úHòøñ*êzû>ôC÷4çLòøú:ùTç�ï	òëçLèHéëêLê:ç�ú}û:ó
ôC÷4ê?ôLõ�òøñ	ó¹ç�ñ
ñ	ï*òëèHü>ñ	ê2ó�.

½ []\ ½ ^



`*acb1dXe_f�g�h�i jlknmPo�p�qcr�qsdXtDuve5w:fJx Å*y

æeîHêÈ#LôCçLé{ó
ü[ó
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öÙê2ð�òÉ�ÙðiçTñ
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ñ*ï�çTñ	ê�#G�Ðòëóiü}öñ	ô:ñ*îHê�Êpí
Ë�Ì)· Ä�Í ó	ð�îHê2ûHüHéøê2ï�.�°}ôLïiçY#LòëùLê2ú¦í
Ë2·�#CôCç�év,�	pê.û>ô&úHô�ñ/#Lê�ñYñ*îHê.ó	ç�÷4ê�ñ*ï�çLð�ê2ó?è[ê�ð�çLü}ó
êôLõIó
ê2ùLê2ï	çLéqö[ôAó*ó*òëèHéøê�ôLï�û>ê�ï�óiôLõIð�ôLú[ó,ñ	ï	çLòøúAñ�ç�	eçU0Cê�úHòëú*#Có�.&°Hï	ôL÷ çÐöHï*ôCèHéëê�÷ ñ*ô<çLúHô�ñ	îHê�ïV,�ñ*îHê�ñ�	pôó
ñ*ï�çTñ	ê�#Còøê�ópçLï*êYúHôLñÎê��AüHòëùTç�éëê�úAñ�.¿°}ôLïIç�#LòëùLê2ú�ö}ï*ôCèHéøê2÷Y,HôLúHêYôLõvñ	îHêzó,ñ	ï	ç�ñ*ê�#Lòëê2ó¹ð�çLú�èÙêzèÙê�ñ*ñ*ê�ïÎñ*î}çLúñ	îHêiô�ñ	îHê�ï¹ôCúHêiç�ú}û #Lê2úHê�ï�çTñ	êFéëê2ó	ó¹öHï	ôLö[çU#Cç�ñ*òëôLú.ê2ùLê2úCñ�ó�.
Ö²=?> T¶E�E�O�E�E�	FO�ý CDE
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ôCéøùCê2óIñ*îHê�	pê�éëé]0�úHô:	¹úÐúDT©�AüHê2ê�ú}ó?öHï	ôLè}éøê2÷ .å°vò!#Lü}ï*ê y�R:ó
îHô:	Îó?ç:ó
ê�ç�ï�ð�îDT=ñ	ï*ê2êzôLèHñ	ç�òëúHê�ûõ�ôCï�ñ*î}êNRUTn�AüHê�ê2ú}ó�öHï	ôLèHéëê�÷ è���ñ	ï	çCð�êÎç�ú[ç�é!��ó*ò+óÖô�õ{çYñ*ï�çLð�ê²#Lê2úHê�ï�çTñ	ê2û�è���ôLü}ïq÷4ê�ñ	çUTSòëúAñ*ê2ï*öHï	ê�ñ	ê�ïV,Lç�ú[ûûHòëó*öHé+ç��Lê2ûS	¹òøñ*îó(GwUu Î Å1zVÐ©. Ê¶çCð�î¦ùEçLï*ò+ç�è}éøê�ð�ôCï*ï	ê2ó*öÙôLú}ûHó?ñ	ô]ç&ï*ô:	 ô�õpñ*î}ê�ð�îHê2ó	ó�TSèÙôCçLï	û�..æeî}ê�ñ*ôCöú}ô�ûHêIô�õ ñ*îHê?û>òëó*öHé+ç��Lê�û4ñ*ï	ê�ê?ð�ôLúAñ�ç�òëú}ó�ñ	îHêFòëúHòøñ*ò+ç�éxû>ôC÷4çLòøú[ó�,Cñ*îHê?ô�ñ	îHê�ïpúHô>û>ê�ó�ð�ôLúAñ	çLòøú�ñ	îHêIï	ê2ûHü}ð�ê�û
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A::[1..4]
B::[1..4]
C::[1..4]
D::[1..4]

 A##B   A##C   A##D  
 B##C   B##D   C##D 
 A+1##B         A-1##B 
 A+2##C         A-2##C 
 A+3##D         A-3##D 

 B+1##C   B-1##C   B+2##D 
 B-2##D   C+1##D   C-1##D 

A -> 1
B -> [3..4]
C -> [2, 4]
D -> [2..3]

A#=1

A -> 2
B -> 4
C -> 1
D -> 3

A#=2

A -> 3
B -> 1
C -> 4
D -> 2

A#=3

A -> 4
B -> [1..2]
C -> [1, 3]
D -> [2..3]

A#=4

D -> 2
C -> 4
B -> []

B#=3

B -> 4
D -> 3
C -> []

B#=4

B -> 1
C -> 3
D -> []

B#=1

B -> 2
D -> 3
C -> []

B#=2

°�ò!#LüHï	êµy�R[ì&' ó
ê�ç�ï�ð�îDT=ñ	ï*ê2ê�ôLõYçWRGT©�AüHê2ê�ú}ó�ð�ôLú}ó
ñ*ï�ç�òëúAñ�öHï	ôG#Cï	çL÷ êXZ>ê2ð�ü>ñ*òëôLú�,pôCè>ñ	çLòøú}ê2û è��bñ*ï�çLð�êçLú}ç�é!�>ó
ò+ó�,�çLú}û:û>òëó*öHé+ç��Lê�û�è��t(1w:uv.

\+\ÐÏ abT�S�c&dIe"f&g"hIi&j



ÅG± k+b:f�g�q$l�e_flq+mFb�npo

°�ò!#LüHï	ê�yVzHì�í�ôL÷4ö}ç�ï	òëú*#�ñ�	�ô�ó*ê2ç�ï�ð�î:öHï*ô>ð�ê2û>üHï	ê2ópõ�ôCï¹ñ*î}ê/RtÕ:Tn�AüHê�ê2ú}óeöHï	ôLèHéëê�÷ 	¹ò�ñ	î_îKp]o&Ë¦ù�òëê�	Îóð�ôL÷4öHü>ñ	ê2û:è���ñ*ï�çLð�êiç�ú}çLé)�>ó*òëó�.

ûHôL÷�ç�òëú}ó�ò�õÖç�ú��G.ÖæeîHêFñ*ï	ê�êYó
îHô:	Îó¶õ�ôLü}ï¶õ çLòøéëüHï	ê2ópòøú:óc�Aü}çLï*êIè[ô�Z>ê2ó�,Añ�	�ô�ó
ôCéøüHñ*òëôLú}ópç�ú}û.ñ*îHï	ê�êYð�îHôCòëð�êöÙôLòëúAñ	ó�. æeîHê&üHö}ö[ê�ó,ñ.ç�ï�ð:ó
üH÷�ó�üHö ñ*îHê |*}5~O~vôLöÙê�ï�çTñ	òøôCú}ó�õ�ôLï�ç�éëéeö[ê2ï*÷�ç�ú}ê�úAñ.ð�ôLú[ó,ñ	ï	çLòøúAñ	ó�ô�õFñ*îHêö}ï*ô1#Lï�ç�÷�ó�.+Ê¶çLð�î&ôLñ*îHê2ïÎç�ï�ðIï	ê�öHï	ê2ó*ê�úAñ�ópç�é+ç�èÙê�éëéøòëú*#.ð�ôLú}ó
ñ*ï�ç�òëúAñeçCûHû>òøñ*òëôLú2.æeîHêeñ	ï	çCð�ê¹ç�ú[ç�é!��ó*ò+óÖü}ó
ê�óÖôLúHé!�iñ	îHê\|*}1~O~ ,1|*��~ �Ã,C5p}��87�ì"}¹ê2ùLê2úCñ�ó�.]°Hê�	 ç�ñ
ñ*ï	òëèHü>ñ*ê�ó´	pê�ï	êpú}ê�ê2ûHê2ûxìvñ*îHêöÙôLï*ñ�,Ùñ	îHê�ð�ôLú}ð�ê�ï	úHê2û]ð�ôLú}ó
ñ*ï�ç�òëúAñFç�ú[û&ñ*îHê�û>ôL÷�çLòøú}óFô�õ¶ð�ôLú}ó
ñ*ï�ç�òëúAñIùTç�ï	òëçLèHéëê2ó�.L°HôCïA5 }§�"7�ì"}�ê2ùLê2úCñ�ó�,ñ	îHêiüHö ûHçTñ	ê2û:ùTç�ï	òëçLèHéëê?çLú}û�ñ*îHê/	¹òøñ*î}ûHï	ç�	¹ú&ó
ê�ñ²	�ê2ï*êiç�é+ó*ô�úHê2ê2û>ê�û�.æeîHê]ó*ê��AüHê2ú}ð�ê&ôLõ«|*}1~O~Öç�ú}û |*��~ �¦ê2ùLê2úCñ�ó�òøú ñ*î}ê&ñ*ï�çLð�ê&ð�ôCï*ï	ê2ó*öÙôLú}ûHó�ñ	ô¦ç¦û>ê2ö>ñ*î*T?�}ï�ó
ñ4éëê�õ�ñcT=ñ	ôUTï	ò!#LîAñ�ù�ò+ó
òøñ�ôLõ{ñ*îHêYó*ê2ç�ï�ð�îDTSñ*ï	ê�ê²	¹îHê2ï*ê«|*}1~O~CçLú}û�|*�b~ ��ê2ùLê�úAñ�ó¶ï	ê2ó*ö[ê�ð$ñ	òøùCê�é!�4ð�ôLï	ï*ê�ó
öÙôLú[û�ñ*ô�ûHô:	¹ú�	eç�ï�ûçLú}û&üHö�	eç�ï�û�÷4ôTùLê�ó¹òëú&ñ*îHê�ó
ê�ç�ï�ð�îDT=ñ	ï*ê2êG.�p¹ê2ð�ôLú}ó
ñ*ï	ü}ð$ñ	òøúJ#.ç4ñ*ï	ê�êYõ�ï	ôL÷ ò�ñ�óÎù�ò+ó
òøñå��õ�ôCïFç��JZ�ê�û&ù�òëó*ò�ñó
ñ*ï�çTñ	ê�#1�DÑ�ò+óÎê�çLóc�G. Ç#ú&°�ò!#LüHï	ê�y�RÃ,J	pêYñ*ô�ôG0:çLû>ùTçLúCñ�çU#Cê?ôLõÚ5p}��87�ì"}zê2ùLê2úCñ�óeñ*ô�é+ç�èÙê�é ñ*îHê�úHô>û>ê2ó²	¹òøñ*îñ	îHêiöHï	ôLö}çG#Cç�ñ*òëôLú.ï	ê2ó*üHéøñ	ó�.
' ó*ê2ð�ôLú}û&ê�Z>ö[ê2ï*òë÷4ê�úAñIò+óÎñ	îHêÈ#Cê�úHê2ï	ç�ñ*òëôLú&ô�õqç3�1³ ùTç�ï	ò+ç�èHéëêzüHö ûHçTñ	ê�ù�òëê�	 Î ��ÅVÐ©.IæeîHê�ê2ùLôCéøü>ñ	òøôCúôLõ ñ	îHêzû>ôL÷�çLòøú}ópôLõ ñ*î}êiùEçLï*ò+ç�è}éøê�ópûHüHï*òëú*#�ñ*îHêzð�ôL÷4öHü>ñ�çTñ	òøôCú�ò+ó¹û>ò+ó
öHé+ç��Lê�û.òëú�ñ	îHï	ê�êiû>òë÷�ê2ú}ó*òøôCú}ó�.´Çfñ

#CòøùCê2ó�ç?ñ	ôAôCé�ô^n)b�æ�p²Ç�°]Ç�³ Î z�Ð+� îHê�ï	êÎîHô:	pê�ùCê�ï�ð�ôCéøôCï	ó�çLï*ê¹òëúAñ*ï	ô�ûHü}ð�ê�û�ñ	ôzû>ò+ó
öHé+ç���ó*öÙê2ð�ò)�[ð¹ê2ùLê2úCñ�óqçLóòëú&ñ*î}ê�ùTç�ï	òëçLèHéëêzüHö ûHçTñ	ê�ù�òøê�	 ô�õ Î �tÕ�Ð�ÑQ.IæeîHê�ñ*ï�çLð�êzç�ú}çLé)��©�ê2ïÎ÷�çU0Cê2óÎç�îKp]o&Ë¬�}éøê�è��:ð�ôL÷4öHü>ñ	òøú*#ûHôL÷�ç�òëú ó*òp©�ê&ôLúgê2çCð�î |*}5~O~�çLú}ûõ5p}©öG}§ì"|�ê2ùLê2úCñV,pçLú}û"	¹îHê�úcç¦ó
ôCéøüHñ*òëôLú òëó4õ�ôCüHú}û�. æeîHê]û>ê�ñ�ç�òëéëó4ôLõ5 }§�"7�ì"}Iê2ùLê2úCñ�ó¶çLéøéëô:	gü}ó�ñ	ô�çLó	ó*ò)#Cú.ð�ôLéëôLïqñ*ô�ê�çLð�î�0�òëú}û�ô�õ ûHôL÷�ç�òëú.üHö ûHçTñ	êå��õ�ôLïpêXZHç�÷4öHéëêÎ÷4òøú}òø÷�üH÷ôCïz÷�ç:Z>òë÷�üH÷ ùTç�éëüHê.ï	ê�÷4ôTùLê�û`ôLï�ûHôL÷�ç�òëúÌê�÷4ö>ñ	òøê�ûJÑ�çCóz÷�çLûHê.è�� Ä òë÷4ôLúHò+ó�ç�ú}û¬'-#G#LôCüHúÌòëúÌñ*îHêí�ôAó��Añ	ê2ð Ä ê�ç�ï�ð�îDTfævï	ê�êÚîIò+ó
ü[ç�éëò ©2ê�ï Î �5Õ:Ðv.�æeîHê¹ñ	ï	çCð�êIçLú}ç�é!�>ó
ò+ó�ò+óqòë÷4öHéøê2÷4ê�úAñ*ê�û�òøú.çLè[ôCü>ñLy�ÅGz?éëòøú}ê2óqôLõ
·¶ï*ôCéøô1#Fç�ú[ûÈ#Cê�úHê2ï	ç�ñ*ê2ó�ç�ú�òøúAñ	ê�ï	÷�ê�û>ò+çTñ*ê �}éëêG.9' öHï*ô1#Lï�ç�÷ òë÷�ö}éøê2÷�ê2úAñ*ê2û�òëú�ÅURtÕÎéëòëúHê2ó�ô�õ{íÌð�ôLú�ùLê2ï
ñ�óñ	îHò+ó��}éëê?òëúAñ*ôyîip]o&Ë`õ�ôLï	÷�çTñV.

°�ò!#LüHï	ê¬yVz`ó*îHô:	Îó�ñ*îHêËï	ê2ó*ôLéëü>ñ*òëôLú ô�õ?ñ*î}ê$RtÕ:Tn�AüHê�ê2ú}ó�öHï	ôLèHéëê�÷Ý	¹ò�ñ	î ñ�	pôÌû>ò)3Ùê2ï*ê2úCñ.é+ç�èÙê�éëéëòøú*#ó
ñ*ï�çTñ	ê�#Còøê�ó�.:ë<êFî}çEùLê¹ñ	îHï	ê�êIçUZ�ê�ó�ì�ùTç�ï	òëçLèHéëê2óN� îHôLï	ò ©2ôLúAñ	çLé}ç:Z>ò+óqôLõxñ*îHêFùLê�ï*ñ*ò+ð�çLé���	pçLéøé«��ÑQ,CûHôL÷�ç�òëú.ó
òp©�ê
� ùLê2ï
ñ	òëð2ç�é¶çUZ�ò+ósÑYç�ú}û`ñ	òø÷4êG.]æeî}ê��}ï�ó,ñ�ó
ñ*ï�çTñ	ê�#1�]òëó�çY�}ï�ó,ñcT=õ çLòøé�ó
ê2éøê�ð$ñ*òëôLúÌôLõeñ*îHê.é+ç�èÙê�éëéëê2û¦ùTç�ï	òëçLèHéëêçLú}û:ñ*î}ê¸�}ï�ó,ñFùEçLéøü}êiñ*ï	òøê�û&òëóÎñ*îHê�÷4òøúHòë÷�ü}÷ ôLõ�ò�ñ�óFû>ôC÷�ç�òëú2.¹æeîHê�ó*ê2ð�ôLú}û&ó
ñ*ï�çTñ*ê�#G��òëóFç�é+ó
ô�ç��}ï	ó
ñ�Tõ çLòøé?ó,ñ	ï	ç�ñ*ê�#G� èHü>ñ�ùTçLï*ò+ç�èHéëêËéëòëó
ñ�ò+ó�ó*ôLï*ñ*ê�û 	¹ò�ñ	îcñ*îHê<÷4òëûHûHéøê<ùEçLï*ò+ç�è}éøêY�}ï�ó
ñ:ç�ú[û ñ*îHê<÷�ò+ûHû>éëêÐôLõ
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ûHôL÷�ç�òëú]ò+óYöHï*ê�õ�ê�ï	ï*ê�û&ñ*ô:òøñ	ó?÷4òøúHòë÷�ü}÷ .�æeîHòëóYó
ñ*ï�çTñ	ê�#G�Ëû>ê2ï*òëùLê�óÎõ�ï	ôL÷ ôCúHê�ûHê2ó	ð�ï	òøèÙê2ûÐè�� Ä òø÷4ôLú}òëóçLú}û 'N#G#CôLüHú Î �5Õ�Ð©.qæeîHò+ó¹ç�öHöHï	ôCçCð�î�çLéøéëô:	Îó�ñ*ô.ð�ôC÷4ö}ç�ï	êIñ	îHêiê"ê.ð�òøê2ú}ðX�.ôLõvñ	îHê2ó*ê?ñ�	�ô�ó
ñ*ï�çTñ	ê�#Lòëê2ópè��÷�çLúHòøö}üHéëç�ñ*òëú*#Fñ*îHê\�G³-Tf÷�ô>û>ê2é?.,ëcòøñ*î�ñ*îHê
�}ï�ó
ñÖó
ñ*ï�çTñ	ê�#G�1,:	�ê
#Lê�ñqçL�AüHò+ðs0zû>ê2ð�ï*ê�çLó*òøúJ#FôLõHñ*îHê¹û>ôC÷�ç�òëúó*òp©�ê4ôLú¦ôLú}ê4ó*ò+û>ê�ô�õpñ*îHê.ð�î}ê2ó	ó�Tfè[ôAç�ï�ûÐçLú}û¦ç�éëôLúJ#:ôAó*ð�òøéëé+çTñ*òëôLú`ô�õpñ*î}ê.û>ôL÷�ç�òëú¦ó
òp©�ê�ôCúÐñ	îHê.ô�ñ	îHê�ïó*ò+û>êG.Ôëcòøñ*î ñ*îHêËó*ê2ð�ôLú}ûÔó
ñ*ï�çTñ	ê�#1�G,Öñ*î}ê&ûHê2ð�ï	ê2çCó
òëú*#]ôLõ?û>ôC÷�ç�òëúbó
òp©�ê:ò+ó�÷4ôCï*ê�ï*ê�#LüHé+ç�ï4ç�ú}ûb÷4ôLï	êóc��÷4÷�ê�ñ*ï	òëð2ç�év,Öñ*îHê&ó*ôLéëü>ñ*òëôLúÔò+ó�õ�ôLüHú[ûÌõ çLó
ñ*ê2ï�.µÇ#úbõ çLð$ñV,�ñ*î}ê:ó*ê2ð�ôLú}ûÔó
ñ*ï�çTñ	ê�#1�G,´	¹îHò+ð�î ð�ôLú}ó*òëó
ñ	ó�òëúö}ü>ñ
ñ	òøú*#.ñ*îHê¸�AüHê2ê�ú}óeõ�ï	ôL÷ ñ*îHêzð�ê�úAñ*ê2ïÎô�õ�ñ*î}ê�ð�îHê2ó	ó�TSèÙôCçLï	û�,�èÙê�úHê��Hñ	óI÷4ôLï	êFõ�ï	ôL÷ ñ*îHê�ó���÷4÷4ê�ñ*ï	ò+ð�ç�éú[çTñ*ü}ï*êFô�õxñ*î}êFöHï	ôLè}éøê2÷ .�æeîHê?öÙôCó	ó
òëèHòëéøòøñ��4ô�õ{÷4ôTù�òøú*#�÷�ç�ú�ü}ç�éëé!��ñ	îHê-�Ã#LüHï	êÎõ çCð�òëéøòøñ	ç�ñ*ê2ó�ôLè[ó
ê2ï*ùTçTñ	òøôCúôLõ�ó*ü}ð�î&öHï	ôLöÙê�ï*ñ��G.
°}üHï
ñ	îHê�ïIêXZ>öHé+ç�ú}ç�ñ*òëôLú}óeç�èÙôLüHñpñ	îHêYñ*ï�çLð�êiç�ú}çLé)�>ó*òëó�ñ*ê�ð�îHúHò+ð�ó²	¹òëéëéxè[êiöHü}èHéøò+ó*îHê2û:òëú Î yVÅ�Ðv.

÷ øùÝ1Þ:é�ú�Þ�ÞRÝ"äKè
Ç#ú�ñ*î}òëó�ï	ê�öÙôLï*ñ´	�êeòëúAñ*ï	ô�ûHü}ð�ê�û�úHê�	böÙôLï*ñ	ó�õ�ôCïÖñ*ï�çLð�òëú*#L�}úHòøñ*êÎû>ôC÷�ç�òëú�ó*ôLéëùLê2ï	ó�. æeîHê���ð�çLú�èÙêeù�òøê�	�ê�ûçCóqçiîHò!#Lî�éëê�ùCê�é}ñ*ï�çLð�ê-	¹îHòëð�î.ð2ç�ú�èÙêÎòë÷�ö}éøê2÷�ê2úAñ*ê2û.ôLú�÷4ôCó
ñ¶ô�õ ñ	îHê­ì1~Oí2îMïM�2ðqöHéëç�ñ
õ�ôCï*÷�ó�.+Ç#ú�ôCï	û>ê2ï�ñ*ôùTçLéøò+ûHçTñ	ê�ó*ü}ð�î<ç�ñ*ï�çLð�êG,Ùñ*î}ê�öÙôLï*ñ	óYç�ú[û&ñ*îHê2òøïiç�ñ
ñ*ï	òëèHü>ñ*ê�ó�,x÷4ôCï*ê�êXZ>ö[ê2ï*òë÷4ê�úAñ	ç�ñ*òëôLú]ò+ó?úHê�ê�û>ê2û2.Kë<êñ	îHê�ï	ê�õ�ôCï*êiö}ï*ôCö[ôAó
ê�ûËç�é+ó
ô.ç�÷�ê�ñ*îHô>û>ôCéøô1#G��ñ*ô.ùTç�éëò+ûHçTñ	ê�ç�ú[û:ñ*ô�òë÷4öHï	ôTùLêiòøñ�.IæeîHò+óF÷�ê�ñ*îHô>û>ôCéøô1#G��òëóè[çLó*ê2û�ôLú�ñ*î}ê¹õ�ôLéëéøô:	¹òëú*#ió
ñ*ê�ö[ó�ìÖû>êX�[úHò�ñ	òøôCú�ô�õxç�ú4êXZ>ê�ð�ü>ñ�ç�èHéëêeõ�ôLï	÷�ç�éH÷4ô>û>ê�é[ô�õÙñ*ï�çLð�êG,Lê�Z�ñ*ï�çLð$ñ	òøôCú�ôLõï	ê�éëê�ùTçLúCñ�òøú>õ�ôCï*÷�ç�ñ*òëôLú.è���çiñ	ï	çCð�êIçLú}ç�é!��©�ê�ïV,LüHñ*òëéøòp©2ç�ñ*òëôLú�ôLõxñ*îHêFêXZ�ñ*ï�çLð�ñ*ê�û�òøúHõ�ôLï	÷4ç�ñ*òëôLú}ó¶òøú:ó
ê2ùLê2ï	çLéûHê�èHü*#1#Lòëú*#iñ	ôAôCéëó�.]Çfñ�ò+ó¶òëéøéëü}ó
ñ*ï�çTñ	ê2û�è���°vò!#Lü}ï*êåy�Ï/	¹îHò+ð�î�ó*ö[ê�ð�ò+ç�éëò ©2ê2ó�ç�ú}û�ð�ôL÷�è}òøúHê�ó °�ò!#LüHï	ê2ó-yIç�ú[û
Åzô�õxñ	îHêFòëúAñ*ï	ô>û>ü}ð$ñ	òøôCú2.9Çfñeó*îHô:	Îó�ó
ê2ùLê�ï�ç�éÙû>ê�è}ü*#G#Còøú*#zñ*ô�ôLé+ó 	¹î}òëð�î.ê�Z�ñ*ï�çLð$ñ�õ�ï*ôC÷ ñ*îHêYó*çL÷4ê-#Lê2úHê�ï	ò+ðñ	ï	çCð�ê?ñ*î}ê?òëú>õ�ôCï*÷�çTñ	òøôCú}ópñ*î}ê���ú}ê�ê2û2.æeîHêYõ�ôCï*÷�çLé çLöHöHï	ôCçCð�î�ô�õvñ*ï�çLð�ê?÷4ô>û>ê2éøòëú*#4ü}ó*ê2û�îHê�ï	êiç�éëéøô:	Îó�ñ*î}êiö[ôCï
ñ�ópñ*ô�èÙêYð�éøê�ç�ï	é)��û>êX�}ú}ê2û�.æeî}ê�úËñ	îHê�òë÷4öHéøê2÷4ê�úAñ	ç�ñ*òëôLúËô�õ�ñ	îHê�÷4ô>û>ê2évè��&ç.÷4ê�ñ�ç:TfòøúAñ*ê2ï*ö}ï*ê�ñ*ê�ï-	¹ï*òøñ
ñ	ê�ú]òëú&Ç Ä �-T©·qï	ôLéëôG#�ç�éëéøô:	Îóòøñ	óFð�ôCï*ï	ê2ð�ñ*úHê�ó*ópñ	ô.è[ê�öHï*ê�ó
ê2ï*ùCê2û 	¹ò�ñ	î]ï	ê2ó*ö[ê�ð$ñÎñ	ô4ñ*îHê�õ�ôLï	÷4çLé{÷4ô>û>ê�év.¢ë<êzî[çEùLêzó*îHô:	¹ú:ñ*î}ç�ñIñ*î}òëó÷4ê�ñ*îHô>û>ôCéøô1#G�&òëó?ê$ê�ð�òøê2úAñ?ê2úHôLü*#Cî]ôLú`ó
÷�çLéøéÖêXZHçL÷�ö}éøê�óFçLú}ûËñ	îHê�ï	ê�õ�ôCï*ê�òëó?ô�õ�öHï	çCð$ñ	òëð2ç�é�òøúAñ*ê2ï*ê�ó,ñ?ñ*ôùTçLéøò+ûHçTñ	ê¶ñ	îHê�ñ*ï�çLð�êp÷4ô>û>ê�év.+8Iô:	�ê2ùLê�ïV,�ñ*ô?î}ç�ú[û>éøêpé+ç�ï�#Lê¶ï	ê2çLéøò+ó
ñ*ò+ðqêXZHçL÷�ö}éøê�ó+	¹òëéëéAï	ê��AüHòëï	ê¶î}çLï	û�T#ð�ô>û>ê�ûòë÷4öHéëê�÷4ê�úAñ	ç�ñ*òëôLú:ô�õ�ñ*îHêYñ	ï	çCð�êY÷4ô>û>ê�év.
2û
 °�ÿ:°���þM²üO���ü�²5° ù Ç#ú ñ	îHê<õ�ôLï	÷4çLéI÷4ô>û>ê�é?òøñ	ó*ê�éøõ�,Îñ�	pôböÙôLï*ñ	ó:ç�ï	êÐû>òëï*ê�ð$ñ*é!�gï*ê2éëç�ñ*ê�ûgñ*ô éøô1#Lò+ðö}ï*ô1#Lï�ç�÷4÷4òøú*# �W|*}1~O~Aç�ú}û3|*��~ ��Ñ¶çLú}û�ð�ôLï	ï*ê�ó
öÙôLú}û�ñ	ô�ñ*îHê
	�ê2é)0�úHô:	¹ú�ö[ôCï
ñ�ó dsb1nWnAçLú}û�ýXbUeWnCôLõ,�
��ï	û Î �UÐv,ñ	îHêzôLñ*îHê2ï	ó¹ð�ôLï	ï*ê�ó
öÙôLú}û�ñ*ô�ç�ó
÷�ç�éëé{ú�üH÷�è[ê2ïÎô�õ�û>ò)3Ùê2ï*ê2úCñ?ó,ñ	ê�ö}ó¹ôLõqð�ôL÷4öHüHñ	çTñ	òøôCú&ô�õÖñ*îHêiï	ê2ûHü}ð$ñ	òøôCúôCö[ê2ï	ç�ñ*ôCï��*Z�Tfö[ôCòøúAñV.��Fú�ñ*îHêeô�ñ	îHê�ï�ó*òëûHê 	pê¹û>êX�}ú}ê2û�çIú�üH÷�è[ê2ï�ôLõ]� ö[ôAó*ó*òøè}é)�ié+ç�ï�#Lêpó
òp©�ê�ûJÑ�çTñ
ñ	ï*òëèHü>ñ	ê2óñ	ôÔê�ú[ó
üHï	êËñ	î}çTñ:ê2çLð�îcê2ùLê2úCñ:ð�ç�ï	ï	òøê�ó�ê�úHôCü*#LîgöÙô�ñ	ê�úAñ*ò+ç�éëé)�gü}ó*ê�õ�ü}éFòëú>õ�ôLï	÷�çTñ	òøôCú}ó�.þ�Fü}ï.÷4ô�ûHê�é?òëóö}ï*ôCè}ç�èHé!��#Cê�úHê2ï	çLéxê�úHôCü*#Lî�ñ*ô�ñ�çU0Cê?òëúAñ*ô.çCð�ð�ôCüHúAñIó
ê2ùLê2ï	çLéÃ�[úHò�ñ	ê�û>ôC÷4çLòøúËó*ôLéëùLê2ï	ó�,�èHü>ñÎñ	ï	çCð�òëú*#4ñ*îHêð�ôL÷4öHéëê�ñ	êpèÙê�î[çEùAòëôLï�ô�õxû>ò)3Ùê2ï*ê2úAñ�ó*ôLéëùLê2ï	óv÷�ç��iï*êV�AüHòøï	êpúHê�	 ôLï�û>ò)3Ùê2ï*ê2úAñÖöÙôLï*ñ	ó�ñ	ô?ñ	çU0Cê�òëúAñ*ôiçLð2ð�ôCüHúAñûHòÉ3 ê�ï	ê�úAñ¸0�òøú[ûHózôLõeð�ôLúAñ*ï	ôLév,vó*ö[ê�ð�ò)�[ð.ó
ñ*ê2ö}óiô�õ¹ð�ôC÷4öHü>ñ	ç�ñ*òëôLúB� êG. #J.�ð�ôLú}ó
ñ*ï�ç�òëúAñiö[ôAó,ñ	òøú*#Ã,vé+ç�èÙê�éëéëòøú*#ö}î}çLó*êG,�.�.�.�ÑX,HôLï¹û>ò)3 ê�ï	ê�úAñIç�é!#LôCï*òøñ*îH÷�ó�.æeîHêiö}ï*ôCö[ôAó
ê�û�÷4ê�ñ	îHô>û>ôLéëôG#1�.ó
î}ô:	Îópñ*îHê/	eç��4ñ*ô�öHï	ôG#Cï*ê�ó*ó2ìÖû>êX�}ú}òøú*#�ñ	îHêYñ*ï�çLð�ê
	¹òøñ*îËç�õ�ôCï*÷�ç�é÷4ô>û>ê2éÙ÷�çG0Lê2ópê�çLó*òøê2ï¶ñ	ô4ð�ôL÷4ö}çLï*ê?û>òÉ3 ê�ï	ê�úAñeñ*ï�çLð�êI÷4ô>û>ê�é+ó�.´Çfñeò+ó�ñ*î�ü}óeê�çLó*òøê2ï¶ñ	ô�ó*ê�ê 	¹îHò+ð�î�çLï*êFñ*îHê÷4ò+ó*ó*òëú*#&ö[ôCï
ñ�óiôLïzç�ñ
ñ*ï	òëèHü>ñ*ê�ó�. Ä ôL÷4ê�ó*ôLéëùLê�ï�óYü}ó*ê.ç:öHï*ôCö}çU#AçTñ	òøôCúS�AüHê�ü}ê�	¹ò�ñ	îÌê�ùLê2úAñ	óYòëú}ó,ñ	ê2çCû<ôLõð�ôLú}ó
ñ*ï�ç�òëúAñ	ó
��òëú�ñ*îHò+ó�ð�çCó
êpúHê�	 ö[ôCï
ñ�ó�ôLï�ó*çL÷4êpöÙôLï*ñ	ó�èHüHñ9	¹òøñ*î�û>ò)3 ê�ï	ê�úAñqçTñ
ñ	ï*òëèHü>ñ	ê2ó�çLï*ê�úHê2ð�ê2ó	ó*çLïc�*ÑQ,

\+\ÐÏ abT�S�c&dIe"f&g"hIi&j
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Tracer

Prototype

......

Debugging

(...)

Tool  #n

Debugging
Tool #2VRML

......

...

Filter and
Analyser #1

(Search−tree)

Filter and
Analyser #2

(VRML view)

Filter and

(VRML viewer)

(....)

Analyser #n

Description

Debugging ToolSolver Trace Production Relevant Informations Extraction

File

File

S.−tree Debugging
Tool #1

(Search−tree
Visualizer)

Trace

Generic

°�ò!#LüHï	ê�y�ÏHì¶í�üHï	ï	ê�úAñÎó,ñ�çTñ*êYôLõ�ê�Z�öÙê�ï	òë÷�ê2úAñ	ç�éxùTçLéøò+ûHçTñ	òøôCú

ôCïIû>ô.ú}ô�ñFü[ó
êzè[çLðs0Añ*ï�çLðs0�òëú*#$��ñ*î}ê�ú�|*�b~ ��òëóFúHê2ùLê�ïIü}ó
ê�ûJÑQ.Îæeî}êå�AüHê2ó
ñ*òëôLúËò+óIçLéëó*ô4ñ*ô��}ú}û&ñ	îHê�ï	ò)#CîAñè[ç�é+ç�ú}ð�ê?èÙê�ñ�	pê�ê2ú:ñ*îHêzú�üH÷�è[ê2ïÎô�õÖê�ùCê�úAñ	óIç�ú}û�ñ*î}êzçTñ
ñ	ï*òëèHü>ñ	ê2ó�,}òëúËó
ü}ð�îËç�	eç���ñ*î[çTñIç4î}çLï	û�T#ð�ô>û>ê�ûê$ê.ð�òëê�úAñ�òë÷4öHéøê2÷4ê�úAñ	ç�ñ*òëôLúÔôLõÈ� ç]ö[ç�ï*ñ�ô�õsÑiñ	îHê�ñ	ï	çCð�ê.÷4ô>û>ê2é�ò+ó�ó
ñ*òëéëépöÙôCó	ó*òøèHéëêG.W°HôCï�ê�Z>çL÷4öHéøê�ñ*îHêç�ñ
ñ	ï*òëèHü>ñ	ê�4�îVú � ÷�ô*ð14�ïÌô�õYñ	îHê]öÙôLï*ñP5p}��87�ì"}]ð�ôLú}ð�ê�ï	ú}ó�ôCúHê]ùTç�ï	òëçLèHéëê:ôCúHé!�G. æeîHê�ï	ê�õ�ôCï*ê&òøõ�ó
ê2ùLê2ï	çLéùTçLï*ò+ç�èHéëê2ó�ç�ï	êpòøú�ùLôCéøùCê2û�è���çFó*òøúJ#Léëêpï	ê2ûHü}ð$ñ	òøôCú�ó
ñ*ê�ö�,�ñ*î}ê�ï	ê 	¹òëéøé}è[ê¹ó*ê�ùLê2ï	çLé"5 }§�"7�ì"}eê�ùCê�úAñ	ó�.+'IúHô�ñ	îHê�ïöÙôCó	ó*òøèHòëéëò�ñ���	�ôCüHé+û4è[êIñ*ô�î[çEùLêÎçiüHú}ò!�AüHêFê�ùLê2úAñ 	¹ò�ñ	î�çiöÙôLï*ñ 	¹îHôAó
ê�4lî�ú � ÷�ôDð54�ï�çTñ*ñ*ï	òøè}ü>ñ*êFòøú}ð�éøü[û>ê2óó*ê�ùCê�ï�ç�é>ùTç�ï	ò+ç�èHéëê2óqç�ñ¶ôLú[ð�êG. ÿYç�ñ*îHê2ï*òëú*#Yñ*ô�ôz÷�çLú���òëú>õ�ôLï	÷�çTñ*òëôLú[ó�òøú�ôCúHêÎê2ùLê�úAñ¶÷�ç��4ó
éëô:	gû>ô:	¹ú4ñ*îHêñ	ï	çCð�ê2ïFð�ôCú}ó*òëû>ê2ï	çLèHé!�G.Fæeî}êzñ*ï�çLð�ê�öHï	ô>û>ü}ð�ñ*òëôLú]÷�ü}ó,ñYèÙê�çLóIõ çLó
ñiçLóÎöÙôCó	ó*òøèHéëê�òøú]ôCï	ûHê�ïÎñ	ô 0Cê�ê2öËñ*îHêèÙê2ó
ñÎöÙê�ï*õ�ôLï	÷4çLú}ð�ê�ópô�õ ñ	îHêzó*ôLéëùLê�ïV.
O���ü�²5°ü2{ÿ:ü�±��y®§þ<® ù æeîHê$#Cê�úHê2ï*ò+ð:ñ*ï�çLð�ê&òëó�ú}ô�ñ.òëúCñ	ê�ú}ûHê2û ñ*ôÌèÙêÐó
ñ*ôCï*ê�ûbòëú ç¦î�ü*#Lê �}éëêG,¹èHüHñ�ò�ñ
	¹òëéëé[èÙê-�[é�ñ	ê�ï	ê2û.ôCú�ñ*î}ê]áJ�.çLú}û�ï	êXTSõ�ôLï	÷4ç�ñ
ñ	ê2û�õ�ôLïpü}ó*êIè���ó
ôC÷4ê-#LòëùLê2ú�ñ*ô�ôCé?.�æeîHêF÷�ê�ñ*îHô>û>ôCéøô1#G��	�êö}ï*ôCö[ôAó
ê�ûzîHê2ï*ê1,uô^n)båw � e_t�� Î y�R:Ð©,Lî}çCóÖè[ê2ê�ú�ó
î}ô:	¹ú�ñ	ôiè[ê¹ê$ê�ð�òøê2úAñ¶ç�ú}û�#Lê2úHê�ï�ç�é�ê2úHôLü*#Cî�ñ	ôiè[ê¹ü[ó
ê�ûòëúËöHï�çLð�ñ*ò+ð�ê�çLéëó*ô�òøúÐî}ç�ï�û�T#ð�ô>û>ê2û:òë÷4öHéøê2÷4ê�úAñ	ç�ñ*òëôLú}ó�.²Çfñ?çLéøéëô:	Îóeñ*ô:ó
öÙê2ð�ò�õ���ñ*î}êzñ*ï�çLð�ê�ç�ú[ç�é!��ó*ò+ó¹òøú]çî}ò)#Cî�éëê�ùLê2éxéëçLú*#Lü[çU#Lê���îHê2ï*ê
·qï	ôLéëôG#�Ñqòëú:çå	eç���	¹îHòëð�î:ò+ó�òëú}û>ê2ö[ê2ú}û>ê2úCñ¹õ�ï	ôL÷ ñ	îHê?ñ*ï�çLð�êFöHï	ô>û>ü}ð�ñ*òëôLú2.
ë`êzç�ï	êYð�üHï	ï*ê2úAñ*é!��çLûHçLö>ñ*òëú*#�ñ*î}ê��FöHòøü}÷ ó*ð�î}ê�÷4ê?ñ*ô3ì�~Oí�î ïM��ðQ.

°}ôLï ê�çLð�îYêXZ>öÙê�ï	òø÷4ê2úCñ	ê2ûFñ*ô�ôCéG	pêqî}çEùLêÖöHï	ê2ó*ê�úAñ	ê2ûYîHê2ï*êÖñ	îHê�ï	êqò+ó{çÎó*ö[ê�ð�ò)�[ðqç�ú[ç�é!�2©2ê�ï�	¹îHò+ð�îiúHê2ê2ûHóôCúHé!��õ�ê�	 éëòøúHê�óIôLõ¶ð�ô>û>ê1.Rëcòøñ*îÐñ*îHò+óYç�öHö}ï*ôAçLð�î2,[èHüHòëéëû>òëú*#&û>ò)3Ùê2ï*ê2úCñ?ù�òøê�	ÎóIôLõqñ*îHê�ó*çL÷4ê�êXZ>ê�ð�ü>ñ	òøôCúï	ê��AüHòëï	ê2óeôLú}é)��ñ*ô.÷4ô>û>òøõ���ñ	îHêiñ	ï	çCð�êzç�ú[ç�é!�2©2ê�ïV. m ô�ñ	òëð�êiñ*î}ç�ñÎñ*î}êzòø÷4öHéëê�÷4ê2úCñ�çTñ	òøôCúËöHï*ê�ó
ê2úAñ*ê2û:îHê2ï*êçCó*ó*üH÷4ê2ó�ñ	î}çTñ¹ñ	îHê�ï	êiòëóeôCúHé!�.ôLúHê?ñ	ï	çCð�êiç�ú}çLé)��©2ê�ïeï*ü}úHúHòëú*#4òøú&ö}çLï	çLéøéëê�él	¹òøñ*î:ñ*îHêzó*ôLéëùLê2ï�.
O���ü�²5°�2�®�®§°�®�®!s °�ÿ�³ ù æeîHê4÷�ç�òëú<ð�î}çLéøéëê�úJ#Lê�òëú¦ð�ôLú[ó,ñ	ï	çLòøúAñ?ûHê�èHü*#1#Lòëú*#:òëó?öÙê�ï*õ�ôLï	÷4çLú}ð�ê�û>ê�è}ü*#UT
#CòøúJ#J.:�FüHïYôLèD;,ê�ð$ñ*òëùLê�ò+ó?ñ*ô&õ çLð�òøéëòøñ	çTñ	ê�ñ*îHê�û>ê2ùLê�éëôLö}÷�ê2úAñYôLõpð�ôLú}ó
ñ*ï�ç�òëúAñ?ï	ê2ó*ôLéëü>ñ*òëôLú`ç�ú}çLé)�>ó*òëóIñ*ô�ôCéëóòëú&ç�÷�çLúHúHê�ï�	¹îHò+ð�î:òëó¹çCó�òëú}û>ê2ö[ê2ú}û>ê2úCñIçCópö[ôAó*ó*òøè}éøêFõ�ï*ôC÷¯ñ*î}êYó*ôLéëùLê2ï�ö}éëç�ñ
õ�ôLï	÷�ó�.�æeîHê?ñ	îHï*ê2êió,ñ	ê�ö}ó÷4ê�ñ*îHô>ûB�5#Lê�ú}ê�ï	òëð�ñ	ï	çCð�ê�ï1ë�ñ	ï	çCð�ê�ç�ú[ç�é!�2©2ê�ï1ëTû>ê2èHü*#1#Lòëú*#�ñ	ô�ôLé_ÑYòëó�ç$	eç��]ñ	ôÐç�öHö}ï*ôAçLð�î¦ó
ü}ð�îÔç&#LôCçLé?.
ë`ê.ê�Z�öÙê�ï	òë÷�ê2úAñ*ê2û¦òøñ�è��Ðè}üHòøé+û>òëú*#Ðó*ê�ùCê�ï�ç�éqç�ú[ç�é!�2©2ê�ï�óiç�ú}û¶� éøòë÷4ò�ñ	ê2ûJÑiñ*ô�ôLé+óiùCê�ï��Ðê2çCó
òëé!�G,]	¹ò�ñ	îHôLü>ñ

½ []\ ½ ^
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î[çEùAòëú*#�ñ*ô�ð�î}çLú*#Lê?ñ*î}êFñ	ï	çCð�ê?õ�ôLï	÷�çTñV.�o]ôLï	ê?ê�Z>ö[ê2ï*òëê�ú}ð�ê2óeç�ï	êió,ñ	òøéëéxúHê2ê2û>ê�û�è}ü>ñÎò�ñÎò+ó¹ç�éëï	ê2çLû*�.ð�éëê2ç�ïñ	î}çTñ�ö[ôCï
ñ�ó�çLú}ûÌçTñ*ñ*ï	òøèHüHñ*ê2ó�öHï	ê2ó*ê�úAñ*ê�û¦îHê�ï	ê�ç�ï	ê�ç$#Cô�ô�û¦è[çLó*òëóYñ	ô<ó
ñ	çLï
ñzñ	îHê�ó
ñ*ü[ûD�<ôLõIç$#Lê2úHê�ï	ò+ðñ	ï	çCð�ê�õ�ôLïzí
Ë2·-�?°]³ ÑQ.�Ç#úS°Hê�0Lê�ñ*ê�ê�ñiç�év. Î z�Ð¶ç�ó*çL÷�ö}éøê�ô�õ�çCûHû>òøñ*òëôLú}çLévöÙôLï*ñ	ó?ç�ï	ê�ó*ü*#1#Lê2ó
ñ*ê�û&ñ*ô&ð�ôCö[ê
	¹òøñ*îËû>ò)3 ê�ï	ê�úAñ��}úHòøñ*ê�û>ôC÷�ç�òëú:ó*ôLéëùLê2ï	ó�.

'IúHô�ñ	îHê�ï�	eç��¦ñ*ôÌçLó	ó*ê2ó	ózñ	îHê&öHï*ôCö[ôAó
ê�û4#Cê�úHê2ï*ò+ð.ñ	ï	çCð�ê:òëó�ñ	ôÌð�ôLú[ó
ò+û>ê�ï�ó*ôL÷4ê:ô�õIñ	îHê&êXZ>ò+ó,ñ	òøú*#ûHê�èHü*#1#Lòëú*#iñ	ôAôCéëóeçLú}û4ñ*ô�ôLè[ó
ê2ï*ùCê¹ñ*î}ç�ñp÷4ôAó,ñpô�õ{ñ	îHêFòëú>õ�ôCï*÷�çTñ	òøôCú.ï	ê�éëê�ùTç�úAñ¶õ�ôCï�ê�çLð�î.ôLõ{ñ*î}ê2ó*êÎñ*ô�ôCéëóò+ózçLéøï	ê2çCûD�ÐöHï	ê2ó*ê�úAñzòëú¦ñ*îHê�ö[ôCï
ñ�ó�ç�ú[ûÐñ	îHê�òëï�ç�ñ
ñ	ï*òëèHü>ñ	ê2ó�.Y8Iê�ï	ê.ç�ï	ê�èHï	òøê�áJ�Ðï	ê�ù�òëê�	pê2û¦ó
ôC÷4ê�öHéëç�ñ�Tõ�ôCï*÷ òëú}û>ê2ö[ê2ú}û>ê�úAñpñ*ô�ôLé+ó��:,�ú}ç�÷4ê�é!��û>ê�è}ü*#G#Còøú*#zñ*ô�ôLé+ó¶ü[ó
òëú*#È#Cï	çLöHîHò+ð�çLéHòøúAñ	ê�ï*õ çLð�ê�ó¿	¹îHê2ï*êFéëçLè[ê2éøéëòëú*#J,ð�ôLú}ó
ñ*ï�ç�òëúAñ	óeç�ú[û�öHï	ôLö[çU#Cç�ñ*òëôLú:ð�ç�ú:èÙêiùAò+ó*ü}ç�éëò ©2ê2û�.æeîHê Ä ê2çLï	ð�îDT#ævï*ê2ê,îFòëó*ü}ç�éëòp©2çTñ	òøôCú ñ*ô�ôLéIõ�ôLï:í
8-Çn·],pû>ê2ó	ð�ï	òëè[ê�ûgè�� Ä òë÷�ôCúHò+ó�ç�ú[û�'-#G#CôLüHú Î �5Õ�ÐûHòëó*öHé+ç���ó�ó
ê�ç�ï�ð�îDT=ñ	ï*ê2ê2ó�,�ùTçLï*ò+ç�èHéëê2ó�ç�ú}û ûHôL÷�ç�òëúcê�ùCôLéëü>ñ*òëôLú2. æeîHêS	¹îHôLéëê]ôLõiñ*îHò+ó.òëú>õ�ôLï	÷�çTñ	òøôCúcòëóö}ï*ê�ó
ê2úCñeòëú�ñ	îHêiöHï	ôLöÙôCó*ê2û�ö[ôCï
ñ�ó�.��FüHï¹ê�Z�öÙê�ï	òë÷�ê2úAñ	çTñ	òøôCú:ó*îHô:	Îó�ñ*î[çTñÎó
ê�ç�ï�ð�îDTSñ*ï	ê�êFçLú}û:ð�ôLú[ó,ñ	ï	çLòøúAñ	óð2ç�úzê�çLó*òøé!�Yè[êeû>ò+ó
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.EûHü��pôLüHé+ç��G,çLú}û$8¸.M·�ç�òëú2,}ê�û>òøñ*ôLï�ó�,�k+q�bUaQfJe_f�g unw:9²tDeWn ($bUfu(b/¿w5� � acq�í*q�fu(c/¿w5� � n!qcr`KXf!ýXwUad��bUu?e5wUfePMu?aQtJdf1
uvtDacqXxf7g3
acw1n)w�g¬b�x bh/¿b�x�q-PMu?t"(M]:,�í�ôG#Lú}ò�ñ	òøùCê Ä ð�òëê�ú[ð�ê�çLú}ûÔævê2ð�îHú}ôLéëôG#G�1,�ð�î[ç�ö>ñ	ê�ï y�Õ*,Öö}çG#Lê2ó
Å1Å1� Ò Å:R2�*.�'ÎèHéëêXZ�,�y�z5z5zJ.

Î y�RGÐÌo4.�³Fü}ð2çLó	ó â1.C�FöHòëüH÷&ì�'Iú�êXZ�ñ	ê�ú}ûHçLèHéëêqñ*ï�çLð�ê�çLú}ç�é!�>ó
ê2ï{õ�ôLï]·qï	ôLéëôG#Ã.]`Zí*qQi�wUtDaQfMb1nDw ý�k�w�gUe5d � acwM1
gGacbM�N��e_f�gG,w�tzHì!yY¶t¶ Ò Å1Å1�J,Ãy�z5z5zJ. Ä öÙê2ð�òëçLé ò+ó*ó*üHêiôCú Ä ��úCñ	îHê2ó*ò+ó�,Ùæ ï�ç�ú}ó
õ�ôLï	÷�çTñ	òøôCú:çLú}û$'Îú}çLé)�>ó*òëóôLõ9Ë ôG#CòëðL·qï	ôG#Lï�ç�÷�ó�,D'¸.b�pôCó	ó*ò{ç�ú}ûjAå.J³Fê�ù�òëéøéëê���ê�ûHósÑQ.

Î yVz:ÐÌo4.G³Iü[ð�çLó	ó$âÎç�ú}û6EJ. m ô:�)â1.JË{ô1#Lò+ð¶ö}ï*ô1#Lï�ç�÷4÷4òøú*#?ê�ú�ù�òëï*ôCúH÷4ê�úAñ	ó2ì�³L�Aú[ç�÷4òëðeö}ï*ô1#Lï�ç�÷ ç�ú}çLé)�>ó*òëóçLú}û&û>ê�è}ü*#G#Còøú*#Ã.È`uíJq0iDwUtDaQfMb�n]w©ý«k+wcgGe5d<3
acw�gUacbM�N��e_f�gG,2y�z�ëUÅ5ÕHì �1z*y Ò �1±URÃ,�o]ç��"ë5ECüHé)�$y�z5zGRJ.
Î y�ÏUÐ
Êeí
Ë{ò!· Ä êG. í�ôCú}ó,ñ	ï	çLòøúAñ éøô1#Lò+ð öHï*ô1#Lï�ç�÷4÷4òøúJ# óc��ó
ñ*ê2÷Y. îAñ
ñ	ö{ì¨ë)ë�	²	²	�Tò+ð�ö[ç�ï�ðU. û>ô>ðU. òëðG. çCðU. ü*0"ëEê2ð�éøòëö}ó*ê�ëD.
Î yY¶�Ð�ÿ�.¿°}ê�ï	ï	çLú}û�,�ë .¿Ë{ê2ó	ç�òëúAñ�,¶çLú}û�'¸.qævê2ó	ó
òëê�ïV.?îqç�éëüHêY	¹òøñ*î}û>ï�ç�	eç�épêXZ>öHé+ç�ú}ç�ñ*òëôLúbòëú í Ä ·N.�Ç#ú

o4. ³Fü}ð2çLó	ó â1,zê2û>òøñ*ôCï�,�\k\klBmW9�npo�q r8rts�u+w:tDaQu4ívKXfJunqXaQflb:uve5w:flb�nb=�w:a@?:x$í*w � wUfw\LtDunw5��b:unq�(
l�qh'XtGgVgUe_f�gdx:,�ö}çU#Cê2ó¶yV±G± Ò Å1ÕJyG,�Å1Õ5ÕtÕ*. æeî}ê í��F÷�ö}ü>ñ*ê2ï�p¹ê2ó*ê2çLï	ð�îÓp¹ê2ö[ôAó
òøñ*ôCïc� �Sí��ip]p-Ñð2ó�. Ä Ê�ë1Õ5ÕJyVÅ1ÕtÕ1z*.

Î y�±UÐ�ÿ mKl T©·qï	ôLéëôG#J.9'�ì�~Oí�î ïM��ðeó��>ó
ñ*ê2÷¯è}çLó*ê2û�ôLú Ä ñ	çLú}ûHç�ï�û ·qï*ôCéøô1# �5Ç Ä � Ñpû>ê�ùCê�éëôLöÙê2û�è���³å.J³Fòëç5©G.îAñ*ñ*ö{ì¨ë)ë:#LöHï	ôLéëôG#Ã. ó*ôLüHï�ð�ê�õ�ôLï�#Lê1. úHê�ñ�ë
³Fòëó
ñ*ï	òëèHü>ñ*ê�û:üHú}û>ê2ïeñ*îHêAÿ mKl éøò+ð�ê2ú}ó
ê1.
Î y§zUÐ °
.Lÿ?ôLü}çLéëçLï	û&çLú}û$°
.w�pê�ú}î}ç�÷4ôLü�.N³Iê2èHü*#G#CòøúJ#�í�ôLú}ó
ñ*ï�ç�òëúAñN·qï*ô1#Lï�ç�÷�ó¹è�� Ä ñ*ôCï*ê¸Ç#ú[ó
öÙê2ð�ñ*òëôLú2.

Ç#ú$³Fê�ï�ç�ú}ó	ç�ï*ñeê�ñIç�év. Î yGyQÐ©,}ð�î}çLö>ñ*ê2ï/yGyG.
Î Å1ÕUÐQA�.�ÿ?üHï	ê�ù�òøñ	ð�î2. ÊqùLôCéøù�òëú*#Ìç�é!#Lê�è}ï	çCó�,pçÐñ	ü>ñ*ôCï*ò+ç�éIòøúAñ*ï	ô>û>ü}ð�ñ*òëôLú2.y9Nt/nWn)q�u?e_f�w©ýYu4í*qzm
tDacw � qsb:f

\ xsxXwVd�e5b:uve5w:fXýXw:a `Zí*qswUacqXuve5dsb�np/´wM� � tDu©q�a{Pld�e5q�fMdsqX,JRt�Hì ÅUÏGR Ò ÅU±URÃ,*y§ztz*y1.
Î ÅDy�Ð
Ç m p²Ç�'²T~p¹ô>ð��AüHê2ú}ð�ôCüHï*ñ�, Ê�o m T m ç�úAñ*ê�ó�, Ç mLÄ '²T~p¹ê�úHú}ê2ó�, l úHòëùLê�ï�ó*ò�ñ�� ô�õ �Fï*éEâ2çLú}ó�,í�ôAó��Añ	ê2ðU, çLú}û Ç�Ë��Ìÿ�. ævô�ôLé+ó õ�ôLï ûD��ú}çL÷�ò+ð ç�ú}çLé)�>ó*òëó ç�ú[û û>ê2ùLê2éøôCöH÷4ê�úAñ ô�õ ð�ôLúDTó
ñ*ï�ç�òëúAñ öHï*ô1#Lï�ç�÷�óF�e�-'-³L�A÷�·¿·�ç�í�ÑQ, m ôTùLê2÷�èÙê�ï(Å1ÕtÕ5Õ*. 'ÎúÕp m æ²Ë °Hï	ê�ú}ð�î ·qï	ôU;,ê2ð�ñ�.

� ú�ú�ùÚ��r�r 
 õGï�ú�ô*ðÃîVï�ú*ø�-���îVï�ôMîUð �*qGôbr��:º�Á�òUí����*ð5�M.
Î ÅGÅ:Ð
Ê-.LEAç�î}òøê2ï�. í�ôCéøéëê2ð�ñ*òëú*# #Cï	çLöHîHò+ð�çLéIç�è}ó
ñ*ï�çLð�ñ�ù�òøê�	Îó�ôLõAoËê�ï�ð�ü}ïc� öHï	ôG#Lï�ç�÷ êXZ>ê2ð�ü>ñ*òëôLú[ó�.�Ç#úo4.�³Iü[ð�çLó	ó$âG, ê�û>òøñ*ôLïV,'3
a�w�dsqsq�(:e_f�gUx w©ý�u4í*q6KQfÃu©q�aQfMbUu?e5wUfMb1n<=�w:a@?:x$í*w � wUf|\LtDunw5��b:unq&(�l�qh'XtGgJ1

gGe_f�g}s�\Q\)l{mW9:n4oL~OrJr8r�x:,�oËü}úHòëð�î�,¿'Îü*#Cü}ó,ñ�Å1ÕtÕ5Õ*.]æeî}ê&í��F÷4öHü>ñ	ê�ïXp¹ê2ó*ê2çLï	ð�î p¹ê2ö[ôAó
òøñ*ôCïc�
�fí��ip]p-Ñeð2ó�. Ä Ê�ë1Õ5Õ*y�Õ5Õt�G±*.

\+\ÐÏ abT�S�c&dIe"f&g"hIi&j



�GR k+b:f�g�q$l�e_flq+mFb�npo

Î Å1�UÐ
Ê-.WECçLîHòøê2ï�, o4.9³Fü}ð2çLó	ó â1,qç�ú}ûò�å.�pÎòëû>ôCüDZ�. Ä ö[ê�ð�òøõ���òøú*#W·qï	ôLéëôG#Ðñ*ï�çLð�ê�÷4ô�ûHê�é+óå	¹òøñ*î ç<ð�ôLúDTñ	òøú�ü}ç�ñ*òëôLú ó*ê�÷�ç�úAñ	òëð2ó�.BÇ#ú���. T
��. Ë çLü2,eê2û>òøñ*ôCï�,)3
acwVd§oÈw©ý{k+�´gGe5df1 '�b:x�q&(c3
acw�gUa�b5��P2]:fÃuµíJqQxQePx
bUfu(W`2RLb:fJxµýXwUad��bUu?e5wUfJ,MË{ôLú[û>ôLú2,�ECüHé!� Å1ÕtÕ5Õ*. Ä ö}ï*òëú*#Lê2ï�T¥î�ê�ï	é+çU#J,�Ë{ê�ð$ñ*ü}ï*ê m ôLñ*ê�óeòøú]í�ôL÷4öHü>ñ	ê�ï
Ä ð�òëê�ú}ð�êÈÅ1ÕUR�ÅD.

Î Å:RGÐ m .%ECü}ó	ó
òëê�úiçLú}ûÌîÈ.��pçLï*ò+ð�î}çLï	û�.EæeîHê¿·�ç1Ë�o¯óc��ó
ñ*ê2÷&ìxêXZ>öHé+ç�ú}ç�ñ*òëôLúDTfè}çLó*ê2û?ð�ôCú}ó
ñ*ï�ç�òëúCñxöHï	ôG#Cï	çL÷�T÷4òëú*#J.ÃÇ#ú�3�acw�dsqsq�(:e_f�g:xLw ýå`FR)K5/'PG7¿`Ãqsd&íDfJe���tJqQx�ýXw�R�Kd� � n!q���qXfÃu?e_f�g`/¿wUf*xQu?a�b:e_fJu � a�wcgGacb5�6��e_f�g
PF]�xQu©qf�Èx�U´b � w�xQuD1�d�wUf!ýXq�acq�fMdsq)� wUa@?�x$íJw � w©ý�/�3�~Or8rJrU,Aö[çU#Lê�ó�yGyV± Ò y��5�J, Ä òëú*#Aç�öÙôLï	êG, Ä ê2ö>ñ*ê2÷�èÙê�ïÅ5Õ5ÕtÕ*.

Î ÅGz:Ð
Ê-.O�FôLü>ñ�ó
ôG�}ôCó�çLú}û Ä . m ôCï
ñ	î2.�³Iï�ç�	¹òøúJ#/#Lï�ç�öHî}ó¿	¹ò�ñ	ît(GwUu?.xæ�pázJy§Õ5ztÕURGTnz5z*yGy��:T�ÕU±Læ�o4,�'�æ+�iæ
�pê2éøé�Ëvç�èÙôLï�çTñ	ôLï	òøê�ó�,My§ztz*yG.

Î ÅUÏUÐ Ë .DË ç�úJ#Lê�ù�òëúHêG,�·9.D³Iê2ï	çLú}ó*çLï
ñV,@o¬.D³Fü}ð�çCó*ó$âG,�ç�ú[û�ÊN.�EAç�îHòëê�ïV.�·qï	ô�ñ*ôLñ���öHòøúJ#�í
Ë2·-�?°9³
Ñ¶ñ*ï�çLð�ê�ï�ó�,ç�ñ*ï�çLð�êI÷4ô>û>ê�éxçLú}û�çLú�êXZ>öÙê�ï	òø÷4ê2úCñ�ç�éÙùTç�éëòëûHç�ñ*òëôLú�ê�ú�ù�òøï	ôLúH÷4ê2úCñV.2Ç#ú 'È.��Yü}ó	ç�éëò)0l,Aê2û>òøñ*ôCï�,�3
acwM1
dsqsq�(:e_f�g:x�w©ý�u4í*q0m¢n)q"l:q�fJu4íy=�wUa@?�x$í*w � wUfòk�w�gGe5dN3
acw�gGacb5�6�åe_f�ggm
f�l�e_a�w:f���q�fJu?xgs"=uk�3Wm:q r8H�x:,
·�çLöHîHôCó/�fí ��öHï*ü[ó�ÑX, m ôTùCê�÷�èÙê�ïNÅ5Õ5Õ*y1.�í�ô�p]pkð�ó�. · Ë�ë�ÕJyGyGy�ÕUR2�*.

Î Åt¶�Ð{��.VoÐç�ï	ï*òëô�ñ*ñYçLú}û ·9. EJ. Ä ñ*ü}ðs0Cê��1.:3
acw�gGacb5�6�åe_f�g��´e_u4í}/¿w:fJxQu?acbUe_fJu?xf7N\LfbKQfÃu?a�w!(UtJdXuve5w:fÃ.�æeîHêo&Ç,æ ·qï	ê2ó	ó�,[ípç�÷�è}ï*ò+ûD#Lê1,Co]çLó	ó*çCð�î�ü}ó*ó*ê�ñ�ó�,ly�z5zG±J.
Î ÅU±UÐÌo4.�oËê2òøê2ï�.�³Fê�èHüJ#G#Lòëú*#zð�ôLú}ó
ñ*ï�ç�òëúAñqöHï*ô1#Lï�ç�÷�ó�.JÇ#ú l .�oËôCúCñ�ç�ú}çLï*ò[ç�ú}û�°
.@pÎôCó	ó
òv,Cê�û>òøñ*ôLï�ó�,[3
acwM1

dsqsq�(:e_f�g:x/w©ýNu4í*q)u e_asxQu�KQfÃu©q�aQfMbUu?e5wUfMb1n�/¿w:fhýXqXa�qXfld�qÈw:fj3
aQe_fMd�e � n!qQx/b:fu(�3�acbGd�u?e5dsq/w ý0/¿w:fJxQu?acbUe_fJu
3�acwcgGacbM�N��e_f�gG,}ú�üH÷�è[ê2ï�z2¶:Ï�òëúYË m í Ä ,}ö}çU#Cê2ó²Å1ÕGR Ò Å1ÅDy1. Ä ö}ï*òëú*#Lê2ïÚî�ê�ï	éëçG#J,�y§ztz1z*.

Î Å1zUÐzíL. Ä ð�î�üHé�ñ	êG.L�­©
Ê¿Z�ö}éøôCï*ê2ï2ì�'òîFòëó*ü}çLéÙí�ôLú}ó
ñ*ï�ç�òëúAñ]·¶ï*ô1#Lï�ç�÷4÷4òøú*#Yæeô�ôLév.*Ç#új3
acwVdsq�q�(Ue_f�gUxLw©ý²u4í*q
u+w:tDaQunqsqXfÃuµí`KQfJunq�aQfMb:uve5w:flb�nW/¿wUf!ýXq�acqXfldsqåwUf k�w�gGe5d{3�acwcgGacbM�N��e_f�gbs����F�O�+q ����x:,Hö}çU#Cê2ó²ÅU±1Ï Ò �5Õ5ÕJ,Ë ê�üHùCê�ú2,���ê2é)#Còøü}÷ ,�ECüHúHê�y�z5z2¶D.>æeîHêQo$Ç,æB·¶ï*ê�ó*ó�.

Î �5ÕUÐ 8È. Ä òø÷4ôLú}òëó?ç�ú}û$'È.�'N#G#CôLüHú�. Ä ê2çLï	ð�îDT#æeï	ê�êÌîIò+ó
ü[ç�éëòëó	çTñ	òøôCú2.²Ç#ú ³Fê�ï�ç�ú}ó	ç�ï*ñÎê�ñYç�év. Î yGyQÐ©,xð�î}ç�öDTñ	ê�ïR¶D.
Î �*y�ÐÌo4.�ë`çLéøé+çLð�êG, Ä . m ôTùCê�éëéøôÃ,ÙçLú}ûbEÃ. Ä ð�îHòø÷4ö>õ�.ÈÊ¶ð�éëòøö[ó
êCì-' öHéëç�ñ
õ�ôCï*÷ õ�ôLïYð�ôCú}ó
ñ*ï�ç�òëúCñ?éøô1#Lò+ðzöHï	ôUT

#Cï	çL÷4÷�òëú*#Ã.Öævê2ð�î}úHòëð2ç�éxï	ê�öÙôLï*ñ�,�Ç*í T©·ÖçLï	ðG,*'Îü*#Cü}ó
ñ¸y§z5z�¶�.
Î �1Å:ÐÌp¸.2�ÙôLüH÷4÷�ç�ú�.�\Lflb�n^]�x�qr(:t&dsw5� � wUaQu©qf��q�fJuÚ(:t x�w�n�l:q�tDa�(1qådswUfJuvacb:e_fÃu©qXxÌ'sb�xf�sq¸xstDaRn)b3l�ePxQtJb�nÉe�1

x�bUu?e5wUf (1q¸uvacbGdsqXx�� òøú:õ�ï	ê�ú}ð�îMÑQ. pÎçLöHö[ôCï
ñÎû>êzó
ñ	çG#Lê1,�Ç m p²Ç�'¸,lÅ1ÕtÕ*yG.

Ô ��äQú{â�é�à é¯ä�*{à äKã>ß�� àIß,à�ÞLß Þ�ú�Ý�ß:à
æeî}ê�ï	êIç�ï	êÎñ	îHï*ê2êIöHï	ôG#Cï	çL÷�óÖòøú�ñ*îHêFñ*ê�ó,ñeó
üHòøñ*ê1.´°HôLïpê2çCð�î�öHï	ôG#Lï�ç�÷Y,Lñ*îHêFñ���ö[ê�ó¶ôLõ{è}çLó*òëðIð�ôLú[ó,ñ	ï	çLòøúAñ	óü[ó
ê�û�,Añ*îHê?ú�üH÷�èÙê�ïeô�õ ð�ôLú}ó
ñ*ï�ç�òëúAñ	ópç�ú}û�ñ*îHê?ú�üH÷�èÙê�ïeô�õ{ùTçLï*ò+ç�èHéëê2ó�òëúAùCôLéëùLê�û�ç�ï	ê-#LòëùLê2ú2.ÖæeîHê?ó*ôLü}ï	ð�êð�ô>û>êYî}çLóeèÙê�ê2ú&ð�ôL÷4öHòëéøê�û 	¹ò�ñ	î�ñ	îHêiï	ê�éëê2çLó*ê/zD.!yG. ��ôLõvñ	îHê Êpí
Ë2ÌP· Ä�Í ó��>ó
ñ*ê2÷ .æeîHê �[ï	ó
ñÎó
ê�ð$ñ*òëôLúËó*îHô:	Îóeó
ôC÷4ê?ö}ï*ê�û>òëð2çTñ	ê2óeü}ó*ê2û�òøúËó*ê�ùCê�ï�ç�é öHï	ôG#Lï�ç�÷�ó�.+Ê�çLð�î:ô�õ�ñ*îHêYõ�ôCéøéëô:	¹òøúJ#ó*ê2ð�ñ*òëôLú}ó?öHï	ê2ó*ê�úAñ�óFôCúHé!�]ôLúHê�öHï	ôG#Cï	çL÷:ìIñ*îHê�¤lTn�AüHê�ê2ú}ó?öHï*ô1#Lï�ç�÷ òëú Ä ê�ð$ñ	òøôCúW'È. Å*,xñ*îHê�RR{´RUTf÷�çU#Lò+ðó��Aü}ç�ï	ê2ó¿#Lê�ú}ê�ï�çTñ*ôCïqòëú Ä ê2ð�ñ*òëôLú 'È. ��ç�ú}û4ñ	îHêFó
ñ*ï	ò+ð$ñ*é!�4ö[ôAó
òøñ*òëùLêIúAü}÷�èÙê�ï�ó¿#Lê2úHê�ï�çTñ	ôLïqòëú Ä ê�ð$ñ	òøôCú '¸. RJ.

½ []\ ½ ^



`*acb1dXe_f�g�h�i jlknmPo�p�qcr�qsdXtDuve5w:fJx ��z

T�=`ñ �¼��	 	 � ý��-HJO(Ú-ÿcKlA+CDO�E
æeî}ê.õ�ôLéëéëô:	¹òøú*#<öHï	ê2û>ò+ð�ç�ñ*ê2ó�ç�ï	ê�ü}ó*ê2ûÔòøú ó
ê2ùLê�ï�ç�é¶ñ*ê�ó,ñ4öHï	ôG#Lï�ç�÷�ó�.��*÷��2.�ð5�Jø/.2.JîVïDóbr�x�û>ê�ó*ð�ï*òëèÙê2ó�çü[ó
ê2ï�T#û>êX�[úHê2û:é+ç�èÙê�éëéøòëú*#�öHï	ô>ð�ê2ûHüHï*êYõ�ôCïIç�éëòëó
ñIôLõ�ùTç�ï	ò+ç�èHéëê2ó�. Çfñ?òëóÎç.ú}ç�òëùLêiöHï	ô>ð�ê�û>üHï	êLì�ñ	îHêzé+ç�èÙê�éëéøê�ûùTçLï*ò+ç�èHéëêzò+óYç�é!	pç��>óeñ	îHêÈ�[ï	ó
ñFòëú]ñ	îHê�éëò+ó,ñV. ÷Mî2-:úlî�ï 
 ú¿¹cê¿»��MÂå#CòøùCê2óIñ*îHê�èHòëú}ç�ï��Ëð�ôLú[ó,ñ	ï	çLòøúAñ	ó-	¹îHò+ð�îê2ú}ó*üHï*êÐñ*î}ç�ñËê2çLð�îmùEçLï*ò+ç�è}éøê<òøúmñ*îHê¦éëòëó
ñ��gò+ó&û>ò+ó,ñ	òøú}ð�ñ&õ�ï*ôC÷ êM.²ð/.�.2�1÷Mî�q�q/rwxY#CòøùCê2ó�ñ*îHê¦èHòëú}çLïc�ð�ôLú}ó
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