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1. INTRODUCTIONhgiGjgkml9n$oIj4n7p$j�iBq/r�s�t'n$oItui\n$oGjgj�v jap$w�tuiIw%xBj�yzq/r�k,l_r{/rn$j�v}|Ituk�y'~
k,w,{<�>�miBq�t'n$rfr7turn$j!p�xIj�yzq�k,l+|Gtuk�tuiGl�k,p$v]�mn$tu��r��<l�k<���Ir7j!r�k�i��!p$j��mn$tuiGw
�SxIiIj�y'{ q/j!n(�,tuyuj�q��,iIqb��v j��(oB�miIturn$tu���%�Itu�!n$�Gp$j4k,l�|Gtzk,yuk�w,{���n�n$oGj
�!j�yuyz�Gyz�mp]yuj���j�y�|>{���k�v�|ItuiItuiGw�n$oGj����/�,�(����� ���(���a����w,j�iIj�r��1p$j�w,�Iyz�m~
n$kmp7{�r7j��<�Ij�iG��j�r���k,n$oGj!p]k�|>�j!�!n$r�l�p$k�v��mi��,iGiIkmn(�mn$j�q�w,j�iIk,v j��
�miBq �>iGk�s�i v j!n(�,|Ak,yztu�¡�I�mn$o<s���{/r(¢a�Gs�t'n$o£k,|Ir7j!p$�,�mn$tuk�iGr�k,lf|Ak,n$o
n7p(�miIr7�!p$tu�/n$tzk,iB�my<rn(�mn$j�r¤k,lG�3��j�yuyB���Gr7tziGw�v tu�!p$k,~��mp7p(��{/r(¢+�,iBqgn7p(�miIr~
yz��n$tzk,iB�my4rn(��n$j�rbkml;n$oGj��!j�yuy¡���Ir7tuiIw��Gp$kmn$j�k�v tu��r¥n$k<k�yur(¢a¦8§�n�oI�,r
|Aj!��k�v j�j��>t�q/j�i<ngn$oI�mnSn$oGj�v]��n$oIj�v]��n$tz���,y_lEk,�IiIqI�mn$tuk,i¨kml�n$oIj!r7j
r{/rn$j�v r�iIj�j�q/rbn$k�|Aj\j!©/�Iyuk,p$j�qª�,���!�Gp(�mn$j!yu{<�5s�oItuyuj«n$oIj�t'p r7kml�n7~
s3�mp$j«tuv �Gyzj!v j�i<n(�mn$tuk�iGrbr7oIk,�Iyzq�n7p(�,qGj!~�km¬�Ir$�m|Ituyutun�{<�3�m�����/p(�,�!{<�
�miBq r7���,yz�,|Gtzyut'n�{ tui«k,p(q/j!p�n$k]qGj��my�s�t'n$o«yz�mp$w,j¥�,v k��Gi<n$r�k,l1qI��n(�/¦
® j�p$j!�Ak,p7nboGj!p$j\�,|Ak��/n �«s3kmp$�¯tui��Gp$k�wmp$j�r7r��5�B�mp7n�k,l;��v��I�(o
yz��p$w�j!p;�Gp$k��j��an��In$oB��n4�,tuv r��mn4��k,iIrn7p$�G�!n$tuiIw �mi tui<n$j�w,p(��n$j�q r7tuvb~
�Gyz�mn$tuk�i\�,iIq p$j��,r7k�iGtuiIw�r{/rn$j�v°lEkmp�±�tuk�yuk,w�tu���,y_²>{/rn$j�v r�³ k>qGj�y'~
tuiGwG¦
® jS�mr7r7�Iv j�n$oIj�lEk�yuyuk�s�tuiIwbr7��j!iB�mp$tuk/¦5§�v]�,w,tziGjS�%|Ituk�yuk,w�turn�r7j�j��<~
tuiGw�n$k«n$j!rnbr7k�v j]o<{/�Ak,n$oGj�r7j�r¥�,w��,tuiIrn]�«�!k,p$�I�Gr�kmlgqG�mn(�«�/p$k,~
q/�I��j�q\|<{]r7j���j!p(�my5�E´£µ������7¶,���E´£µ��Eµm¶,�I�,iIq·�E´£�$��� ��¸(¶�j!©/�Aj!p$tuv j�i<n$r
p$j!w��mp(q/tuiIw\n$oGj�|Aj�oI���/tukmp¡k,l3�\w�tu��j!i¨|Gtzk,yuk�w�tu���my5r{/rn$j�v«��¹�º »<ºu���
p$j!w��Iyz��n$j�q�v j!n(�m|Ak�yutu�3�B��n$o<s���{¡tui��4w�tu��j�i¥k,p$w��,iGtzr7v«¦�¼½��wmp(�,�GoG~
tu���my�¢�v j!n(�,|Ak,yztu�Sv]�m�]k,l9n$oGjg|Gtzk<�(oIj!v tz���,yAr{/rn$j�v¾�GiBqGjap3rn$�Bq>{<�
n$k,w�j!n$oGj!p�s�t'n$ob�4r7�Aj���t'xB���mr7r7k<��tz�mn$j�q]²<~�r{Grn$j!v¿k,p5À¡³«¼�~�r{Grn$j!v
Á Â,Â�Ã ��tur·�,r7r7�Gv j�q¿���,�,tuyz�,|Gyzj,�b�miBqÄn$oGj¯i>�Iv�|Aj!p£k,l �>�I�,i<n$t'n$tuj�r
p$j!��k,p(q/j�q¯tur�yz�mp$w,j�¦·Å3oIj]|Ituk,yzk,w�turn ���mi��,���!j�r7r�k,iIj]k,p�|Ak,n$o8kml
n$oGjSlEk,yzyuk�s�tuiIw]t'n$j�v r�Æ

Ç¯È ��s�qG�mn(�4rn$k,p$j�q¥r7k�v j!s�oGj!p$j��,|Ak,�Gn_n$oGj�n$j�v �Akmp(�,y<j���k,yu�G~n$tuk�i�k,lBn$oGj3|Ituk�yuk,w�tu���,yGr{/rn$j�v«¦�Å3oGtzr1qG�mn(�;v]��{%oI����j�|Aj�j�i
�Gp$j!�/tuk,�Ir7y'{��!k�yuyuj��!n$j�q¯|<{ª¶�É!�!¹a�aµ���´>»��mi¯tui¯�>tz��k«k,p��,i�tzi
�>t'n7p$kbr{/rn$j�v«�/k,p4|<{·�$�EÊ�Ë/�u�,���E´>»bn$oIjgr{Grn$j!vÌtzi r7tzyutu��k/¦

Ç ²/k,v jSv]�mn$oGj�v]�mn$tu���my+v k>qGj�y+k,l�n$oGjS|Ituk,yzk,w�tu���my_r{/rn$j�v«Í�¦

Å3oGj¡|Ituk�yuk,w�turngs�tuyuy¤s3�,i<n�n$k�lEkmp$v��Iyz��n$j Î!ËI¹a�a��¹a�¡�,|Ak��/n�n$oIjSj���k,~
yu�/n$tzk,i�j�iI��k>q/j�q£tui«n$oIj�qI�mn(� r7j!n$r�¦gÏIkmpSj!©G�,v �Gyuj��Bn$oIj%|Gtzk,yuk�w�turn
v]��{��mr7�AÆ�Ðf���E�_��ÑG¹b�$Òm�$��¹aÊÓ�$¹7��¸(Ñ¯�ÄÔ��$��¹7��Õ,Ò£�$���,��¹�Ö>×$�9k,p Ðf���E�_�
��¹aÊ;�/¶,�7�m�aÒ��E´B¸!�$¹7�,�!¹]�E´���ÑI¹]�z¹aµ,¹!�5¶Ø �£¸(¹a�(���,�E´��B�7¶m��¹a�E´8�$¹��B�7¹a�$�
��ÑG¹]���7�m´I�a¸!�a� �B����¶,´�¶Ø �,´A¶m��ÑI¹a�>×¾Ù�yuj���p$y'{�n$oIj�r7j!n¥k,l�i>�Iv jap$tz���,y
�����¸(¹a�4k,l+��j!p7{���k,v �Iyuj!©�r{Grn$j!v rfp(�m�ItzqGy'{�|Aj���k,v j�rf�Ii<s�tuj�yzq/{�n$k
s3��q/jSn$oGp$k��Gw�o l�k,p4tuiI�!p$j��,r7tuiIw,yu{ yz�mp$w�japgi>�Iv�|Aj!p$r3kml�����p$tz�,|Iyuj�r�¦
Å¤k]�,tzq n$oIj¡|Gtzk,yuk�w�turn¡tui n$oGtur;r7��j!iB�mp$tuk s3j%tuv �Iyuj�v j!i>n$j�q\�b�/p$k,~
Í ® j�iGk,n$j1n$oB�mn_r7tzv��Iyz�mn$tuiGwS��r{Grn$j!v}�E´b�$��� ��¸$¶;�,�!n$�I�,yuy'{¥p$j��>�Gt'p$j�r�«v]��n$oIj�v]��n$tu���,y1v k>qGj�y�¦�Úgk�s�j���j!p��_s�j s��,i<n%n$k«��k,iIr7tzqGjap�n$oGj���,r7j�s�oGj�i�r7�I�(o£v]�mn$oGj�v]�mn$tu���my_v k>qGj�y¤turS�IiI���,�,tuyz�,|Gyuj¥n$k]|Ak,n$on$oGj¡|Ituk�yuk,w�turnS�miBq\n$oGjSr7k,l�n�s3�mp$j%r{/rn$j�v«¦

n$k,n�{/�Aj r{Grn$j!vÛ���,yuyuj�q8Ü(ÝuÞ%ßmà�áaâ�Ý ã�à,ä�åmÜÜ�æ�Ü!¦¨hg�Gp���k�v �G�Gn(��n$tzk,iB�my
n$k<k�yfq/j!p$tu��j�r4t'n$rgj!©/�Gp$j!r7r7tz��j�iIj�r7rS�,iBq çIj!©/tu|Ituyutun�{«|<{«tui<n$j�wmp(�mn$tuiIw
tui]�giIk���j!yIv]�,iGiIj!pfv]�mi<{¥n$k<k,yur5l�p$k,v°i/�Gv j!p$tu���,yG�,iI�,y'{/r7tur��>r{Gvb~
|Ak�yutu���!k�v �I�/n(�mn$tuk�i��Bn$j�v �Akmp(�,y_yuk�w,tu����v k>qGj�y'~��aoGj��(�/tuiGwG�+�miBq«�>t'~
r7�B�myutzè��mn$tuk�i�¦é¼Ûq/turn$tziG�!n$tu��j�lEj���n$�Gp$j�kml�k,�Gp��m�I�/p$k��,�(o½tur n$oIj
��|Akmn7n$k�vb~��I�G�«��k,iIrn7p$�I�an$tzk,i�k,l;�,i½�,Ë>��¶,Êb�,��¶,´ªn$oB�mn�r7tuv �Iyut'xBj�r
�,i��m|Irn7p(�m�!n$j�q¯lEkmp$vêkml�Î!ËG��� �����,���Eµ,¹ qG�mn(���,iI�,y'{/r7tzr�¦¨±3�mr7j�q�k�i
n$oItur£�m�Gn$k,v]�mn$k�i��;s�j¯q/j���j�yuk��Aj�qÄ���¹aÊg�/¶m�7���%Î!ËI¹a�(Ò��u�,´<»,ËG��»<¹
n$oB��n��myzyuk�s�r3n$oIj��Gr7j!p3n$k¥�<�Ij!p7{�v]�,r7r7tu��j�r7j!n$r3kml9i>�Iv jap$tz���,yBqG�mn(�
tui��mi�j!ë �!tzj!i>n �,iBq�iB��n$�Gp(�,y�s3��{<¦�Å3oIj«�,�Gn$k,v]�mn$k,i��Gp$k��>tzqGj�r
n$oIjì�a�!¹aÊ �m´I����¸8�a¸(��í;¶��uÕ>�ªl�k,p£n$oGj�n$j�v �Ak,p(�my%�<�Ij!p7{yz�miIw��I�,w,j
�$¸�Ø�º Á'î�Â�Ã ¢a¦�²/�G�ao]�mi �m�Gn$k,v]�mn$k�i]���mi\|Aj;��k�iGrn7p$�I�!n$j�q]tui�r7j���j!p(�my
s���{/r�Æ9s�j3�Gp$k,�Ak�r7j�q�j�yur7j!s�oIj!p$j Á Â�Ã �4r7tzv �Gyuj���k,iIrn7p$�I�an$tzk,i�|I�,r7j�q
k�i·�miª�(���B�7¶�ï,�EÊ �,����¶,´¯kml3� i>�Iv j!p$tu���my9n7p(�,�!j\�$¸�Ø�º Áuî�ðmÃ �miBq«n$oIj
p$j!l�j!p$j�iI�!j�r���k�i<n(�mtziGj�qbn$oIj!p$j!tziB¢a¦ ® j;�,yur7k¥p$j�v]�mp$��n$oI�mn�k��Gp��Gp$km~
�Ak�r7j�q¨l�p(�mv j!s3kmp$��tur¡p$j�yuj����mi<n¥n$k\n$oIj v k>qGj!yztuiGw«k,l�p$j�w,�Iyz�mn$kmp7{
�B��n$o<s���{/r�ñGn$oGtzr�tur�n$oIjSr7�G|/��j��!n4k,l�l��Gn$�/p$jgs3kmp$�+¦
Å9k�v k,n$tu�,�mn$j�k��/p£�,�G�Gp$k��,�(o¤�gs�j�r7oGk�sòoIk�sós�j¯�,�G�Iyutuj�q½k��Gp
r{/rn$j�vn$k4�3r7tzè��,|Iyuj5j!©G�,v �Iyuj�ÆAn$oGjf�I�Gp$tuiGj�v j!n(�,|Ak,yztur7vÄ�B��n$o>s3��{
�,r4q/j�r7�!p$tu|Aj�q tui Á Â�Â �+ô<�Bõ Ã ¦

2. AN EXAMPLE: öb÷+ø�ù7ú�ûü û¡ý/þ;ÿ����_ù��>ü� jan �Ir�p$j!�/tur7t'n tuiªqGj!n(�mtzy3n$oGj j!©G�mv �Iyuj\kmlS�G�Gp$tuiIj�v j!n(�,|Ak,yutzr7v
qGj!r7�!p$tu|Aj�q«tui Á Â�Â �+ô>�+õ Ã ¦3Å3oIj%�B��n$o<s���{\l�k,p;�I�/p$tziGj¡v j!n(�,|Ak,yutzr7v
tur��Gp$j�r7j�i<n$j�q�tui£Ï_tuw��Gp$j î ¦
Å3oIjfv]�mtzi¡v jan(�,|Ak�yut'n$jftui¡�I�Gp$tuiGj1|Gtuk�r{/i<n$oIj�r7tur�tzr����u�GÑG¶,���GÑG¶m�a��É$¶,�$Ò,�'�
	 ��
,�u�BÒ,�¶a�GÑG¶m���/ÑG�,��¹�� È ���5¢a¦�¼ yztuiGj��mp\���,r7����qGj·k,l¡p$j��,�!n$tuk�iGr��k,i/��j!p7n$r�� È ����tui>n$k\�E´A¶,�$�E´A¹%Êb¶,´A¶a�/ÑG¶,���GÑG�,��¹���§7³��5¢a¦B§7³���turn$oIj4��j�i<n7p(�myA|Gp(�,iG�ao��Ak�tui<n3kml9n$oGj;�G�Gp$tuiIj4v j!n(�,|Ak,yutzr7v �B��n$o>s3��{<¦
§7³���tur�n7p(�,iIrl�k,p$v j�q¥tui>n$kg¼S³��·�,iIqbÀ¡³��_¦<Àg�I�,iGk�r7tuiIj�����q/j�iIkm~
r7tuiIj��miBqìn$oGj�t'p·qGj!p$tu�,�mn$tu��j�r·�mp$j¯p$j!�!{/��yuj�q}���IiGyuj�r7r��Ir7j�qÄj�yur7j!~
s�oIjap$j�¢Stzi<n$k£Ñ>Òa�/¶�ï��,´I��Ñ>��´+¹¨��Ú��¡¢g�miBq¯ï��m´I��Ñ>�E´A¹·���g¼S¢a¦��S¼ tur
xBiI�,yuy'{¡k�©/t�q/tuè�j�q%tzi<n$k¡Ë>�a��¸4��¸!��Õb���S¼g¢a¦�§�i%�,qIqGt'n$tuk�i%n$k�n$oIj�r7j1�Gp$km~
��j�r7r7j!r���n$oIj!p$j��,�G�Aj��mp�n$k;|Aj�n�s�kg��r$�myu���mw�j��¡�I�mn$o<s���{/r9n$oB��nfr7j!p$��j
n$k�v]�mtui>n(�mtui�§7³��°yuj���j�y;�,iIq�n$o>�Gr k,l]��Õ�¹a´A¶,�$�E´A¹��miBq�»,ËI�m´A¶��
�$�E´+¹4yzj!��j�yur��,r�s�j�yuy�¦5§�ibn$oIj�r7j;�B��n$o>s3��{Gr�����Õ<¹a´I�E´A¹��GÑG¶,���GÑG¶m�a��É$¶��
�$Ò�� ����,´I��Ø�¹a��,�!¹¨��¼�� È Å�¢g�,iIq8Ñ>Ò(�/¶�ï��,´G��Ñ>�E´A¹!�E»,ËG�,´G�E´+¹��GÑ/¶,���GÑG¶���(��É$¶,�$Ò�� ����,´I��Ø�¹a��,�!¹���Ú¡À�� È Å�¢��!k�v�|GtuiIj s�t'n$o�� È ��� n$k¨lEk,p$vp$tu|Ak�i>�I�!yzj!k,n$tzqGj�r�¦
Å3oIj���k,iIr7j��<�Gj�iI��j!r\kml��¯v]�my'lE�IiG�!n$tuk�iGtziGw8�I�/p$tziGj£v j!n(�,|Ak,yutzr7v
�B��n$o<s���{��mp$jSr7j!��j!p$j¡�miBq]���,i�yuj���q]n$kbqGj��mn$o¤¦�Å3oIjSj�i<n$t'p$jg�I�mn$o/~
s���{8tur��<�It'n$j]��k�v �Gyzja©8�,iIq¯��k�i<n(�mtziGr�r7j���j!p(�,y�l�j�j�q/|B�,�(��yuk<k,�Ir��
�!p$k,r7r~��m�!n$tu����n$tuk�iIr;�,iIq�p$j���j!p$r7tu|Iyujgp$j��m�!n$tuk�iIr��B�,iIq�n$o>�Ir��mi tzqGj��my
���miBqGtzqG�mn$j�l�k,p£p$j��mr7k�iItuiGwªs�t'n$oìn$oGj¨��k,v �I�/n(�mn$tuk�iI�,y¡n$k<k�yur«s3j
oB����jSqGj���j!yzk,�Aj�q�¦
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® j�r7oGk�s�oGk�s8n$k;lEkmp$v��Gy���n$j��<�Ij!p$tuj�r9km��j!p_n$oIj5r7tuv��Iyz��n$tzk,i�n7p(�m��j�r
kmlAk�iGj�kmlIn$oIj5v]�mn$oGj�v]�mn$tu���my<v k>qGj�yur��Gp$j!r7j�i<n$j�q¡tzi Á Â�Â�Ã ��tzi�k,p(q/j!p
n$k ja©G�/p$j�r7r�����p$tuk��Ir;qGj!r7tup(�m|Iyuj%�Gp$k,�Aj!p7n$tuj�r���kmp;�,|Ir7j!iI��j%k,lf�GiBq/j!~
r7t'p(�m|Iyuj�k,iIj�r(¢�n$oB�mn4n$oIj%v k>q/j�y9r7oGk��Iyzq£�Ak�r7r7j!r7r�¦¡²>oIk��Gyzq£�,i<{«kml
n$oGj�r7j«�<�Gj!p$tuj�rb�,lE�,tuyu�G�3n$oGj v k>q/j�y�s�tuyuy4|Aj\v]�mp$��j�q�lEk,p l��Gp7n$oGj!p
ja©I�mv tuiB�mn$tuk,i¤�Gj!©/�Aj!p$tuv j�i<n(�mn$tuk�i �,iBq���k,p7p$j!�!n$tuk�i¤¦
¼4r9�mi¡j!©G�,v �Gyzjf��k,iIr7tzqGjap¤n$oGj¥��xBiI�,yu��v k>qGj�ymlEk,p9�I�/p$tziGj�v j!n(�,|Ak,yutzr7v
�/p$j�r7j�i<n$j�q tui Á Â,Â�Ã ¦5Å3oIjgtui�r7tuyztu��k�j!©/�Aj!p$tuv j�i<n�r7oGk�s�r3n$oB�mn5s�oIj�i
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