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R SUTWV�X Y[Z]\_^8V `#YWT
aWbdcfe�g,bihkj L g#lfbim,n=o�p�b(e�q8rsbdo�m#tfu	o"h=vJb.qwtUcUp�g#xJeycUmzeyc{o_|}o�cUo�p	l{m,n=o�p�b[~]�1|;j��#�y�6���3�O�#���k�������?�� ���"� A e�q�o[nUu#e�p�bdm#m { �����#�	�,� ≥ � } � g#lfb(cfe�g#xJeyc�x�cOg,u#e��UtUp�bd�shkj��kg,u#eke�p#�]o�cU�]�1o"u	o��UlUo�c �L�d�����y�,�� b�rsbdo�c

A � ���H¡=�	¢�� ∈ L × L £y¤¦¥O���#� ∈ M vJe�pf§ �� lfb�u#b M vJe�p x�m�o_qwo�r]x�vJj�e�q¨vJe�p�o�v r]o"u#g#x�cf©yo�vJbdm�o�cU�
¤¦¥k���#�¨�ª¡��������#�,� − «{¬­ ¢¨�����%®"�,�k¯k®]° �L� � �
�±�b]x��fbdcOg#xJq�j{o�v�v�²�b�u	m#xJeycUmWe�q1qwtUcUp�g#xJeycUm ¢ tfnBg,e³g#lfb_m,b�g#m(e�q1n�e�g,bdcOg#x�o�v8´�b�u#e{o�cU� � bs�fbdcfe�g,b_o�v�vg#lfbdm,b_²�b�u	m#xJeycUm.hkj A ¡ xJq �H¡=�	¢�� ∈ A �(|;jµ�y�"¶ �"· �¸�L¹_��ºf�»�#�y�6���3�O�#���k������� � ���"�(¼ � A � � b_rsbdo�cg#lfb_m,b�gWe�qzrsbdo�m#tfu	o"h=vJb�qwtUcUp�g#xJeycUm ¡ ∈ L m#tUp	l½g#lUo"g ¤ ¥ ∈ M vJe�p �(¾WvJg#lfeytf©ylBxJgWx�m.u	o"g#lfb�u(bdo�m,jg,e_�fb�g,b�u	r]x�cfb�g#lfb.e�n�b�u	o"g,e�u A � xJg;x�m;o�x�c�¿3cUxJg#x�m#x�r]o�vO©�bdcfb�u	o"g,e�u�xJq xJg1b�Àfx�m,g#m � h=tfg;xJgzx�m1e�q�g,bdc³ÁktUxJg,b�UxÃÂ»p�tUvJg.g,eÄp	lUo"u	o�p�g,b�u	xJ´�bsg#lfb]�feyr]o�x�cB¼ � A � ��a(od²�x�m �L�d����Åy� ¿3cU�½g#lfbscfbdp�bdm#m#o"u#jÆo�cU�Æm#t�Â»p�bdcOgp�eycU�UxJg#xJeycUm�q�e�u{rsbdr�h�b�u	m#lUxJnªe�q�¼ � A � x�cÇp�o�m,bÆe�q�n=xJbdp�b � x�m,bB�fb�g,b�u	r]x�cUx�m,g#x�p½ÈBo"u#��e
²ÇnUu#e�p�bdm#m�wÉ a(È É}� �zÊLcËrseym,g�p�o�m,bdm»xJg]x�mseycUvJjÌn�eym#m#xJh=vJb³g,eÌ�fb�g,b�u	r]x�cfbÄm,eyrsb½m#tfh=m,b�gse�q(g#lfb½¼ � A �³� q�e�ux�cUm,g#o�cUp�b[x�c{p�o�m,b�e�qÍ�UxÃÎ tUm#xJeyc �	Ï � lUx�p	lÄx�m}e�q�g,bdc½o�v�m,e]�fbdcfe�g,bd�Ähkj³¼ � A � �±�bÌp�eycUm#x��fb�u{o¸p Ðo��UvdÐo"©¸nUu#e�p�bdm#m,bdm { Ñ³���#�	�,� ≥ � } o�cU� { ÒÓ���#�	�,� ≥ � } � xJg#lÇ²"o�v�tfbdm{x�cÔ|}o�ÕcUo�p	lÌm,n=o�p�bdm�~.Ö¦o�cU�5~�×Øu#bdm,n�bdp�g#xJ²�bdvJj��»aWbdcfe�g,b�hkj A

× g#lfb]b�À�g,bdcU�fbd�5©�bdcfb�u	o"g,e�u�e�q}nUu#e�p�bdm#m
{ ÒÓ���#�	�,� ≥ � } o�cU�Ìhkj5¼ � A × � xJg#m��feyr]o�x�c �BÙ�b�g { Ñ³���#�	�,� ≥ � } h�b»o�Ú;edÀµnUu#e�p�bdm#m��fu	xJ²�bdc5hkj
{ ÒÓ���#�	�,� ≥ � } �sÛ�lUo"g[x�m Ï q�e�u�o³©yxJ²�bdc�u#bdo�v�xJ´do"g#xJeycÆÜ ���#� e�q { ÒÓ���#�	�,� ≥ � } nUu#e�p�bdm#m { Ñ³���#�	�,� ≥ � }lUo�m�g#lfb³m#o�rsb³v�o � v�xJ��b»o½©yxJ²�bdcµnUu#e�p�bdm#m{Ý Ñ]Þ ß
à	���#�	�,� ≥ �=á � xJg#l5©�bdcfb�u	o"g,e�u A Þ ß
à o�cU�µ�feyr]o�x�c¼ � A Þ ß
à�� �AaWb�¿3cfb[e�n�b�u	o"g,e�u � A Ö ¡f����âO� x�c{g#lfb�q�eyv�vJe � x�cf© � odj���Ê�q8g#lfb�u#bdo�v�xJ´do"g#xJeycÄe�qÍg#lfb�nUu#e�p�bdm#m
{ ÒÓ���#�	�,� ≥ � } x�mAÜ ���#�	Ï g#lfbdc � A Ö ¡f����âO�z� � A Þ ß
à ¡f����âO�(° �L� � ã �|;j{¼ � A Ö � � b��fbdcfe�g,b�osp�eyv�vJbdp�g#xJeyc{e�q¨o�v�v�qwtUcUp�g#xJeycUm

¡���âO� ∈ ¼ � A Þ ß
à � q�e�u.o�v�v Ü ∈ ¼säUå(æ ���?ç ∞ � � �L� � Åy�ÊLc_m,bdp�g#xJeycsã � b;nUu#e
²�b}g#lUo"g¨tUcU�fb�uÍm,eyrsbAo��U�UxJg#xJeycUo�vOo�m#m#tUrsnUg#xJeycUm�nUu#e�p�bdm#m { �wÑ{���#�	�,ÒÓ���#�,�	�,� ≥ � }lUo�mAg#lfb[q�eyv�vJe � x�cf©_b�À�g,bdcU�fbd�{©�bdcfb�u	o"g,e�u
A � A

Ö
⊕A

×
o�cU� ¼ � A Ö � ⊗ ¼ � A × � ⊂ ¼ � A �	Ï � lfb�u#b[p�vJeym#tfu#b[x�mAx�c{o]tUcUxJq�e�u	rèp�eycO²�b�u#©�bdcUp�b�g,e�n�eyvJe�©�j��|�é"êe�u#�Ëo�cU�ÇëWu	o�cU�fbdv�v �L�d��ì�ìy� �fb�u	xJ²�bd�Ëhkj¸o¸¶ � ��� · �k� �"í � �	îyî �,� �yï ºµo�cËb�À�n�eycfbdcOg#x�o�v�tfnUn�b�uh�eytUcU�]q�e�u}g#lfbWu	tUx�c]nUu#e�h=o"h=x�v�xJg6j�ð ��ñ � � lfbdc�g#lfbWe�p�p�tfu#u#bdcUp�bWe�q�g#lfbip�v�o�x�r]mzx�m;�fbdm#p�u	xJh�bd�]hkj]g#lfbÚ;edÀ[nUu#e�p�bdm#m � xJg#l[o�c�x�cOg,bdcUm#xJg6j(nUu#e�p�bdm#m8lUod²�x�cf©.ÈBo"u#��e
²�x�o�c�n=xJbdp�b � x�m,bzp�eycUm,g#o�cOg8u#bdo�v�xJ´do"g#xJeycUm���ÊLcm,bdp�g#xJeyc Å � bWo"nUn=vJj�eytfuz©�bdcfb�u	o�vUg#lfb�e�u#jse�q b�À�g,bdcU�fbd�]©�bdcfb�u	o"g,e�u}e�q�Ú;edÀ]nUu#e�p�bdm#m1g,e�©�b�g � x�c�¿3cUxJg,bg#x�rsb � Ú;u	o�rµÐb�u,Õ6Ù�tUcU�fh�b�u#©[x�cfbdÁktUo�v�xJg6j Ï � lfbdc]e�p�p�tfu#u#bdcUp�b.e�q g#lfbWp�v�o�x�r]mzx�m1�fbdm#p�u	xJh�bd�shkjsg#lfbiÚ;edÀnUu#e�p�bdm#m � xJg#l½©�bdcfb�u	o�v � cfe�gicfbdp�bdm#m#o"u#j½ÈBo"u#��e
² � x�cOg,bdcUm#xJg6jÄo�cU�Æo�v�m,e»g#lfb_�Ux�m,g,u	xJh=tfg#xJeyc{qwtUcUp�g#xJeyce�q g#lfbWp�v�o�x�ròm#xJ´�bW�fb�n�bdcU�Um¨eyc�o�m,g#o"g,b ÒÓ���#� e�q g#lfb.©�e
²�b�u	cUx�cf©�nUu#e�p�bdm#mzo"g;g#x�rsb � �¨ÊLc]n=o"u#g#x�p�tUv�o"u Ï� bWp�eycUm#x��fb�u;�UxÃÎ tUm#xJeycsx�cOg,bdcUm#xJg#xJbdm1o�cU��x�c�m,bdp�g#xJeyc]ó � bWp�o�v�p�tUv�o"g,bW�UxJu#bdp�g#vJj_tfnUn�b�u1h�eytUcU�sq�e�uzg#lfbx�cOg,bdcUm#xJg6j]h�bdx�cf©�m#ÁktUo"u#b(qwtUcUp�g#xJeyc�e�q¨ôWu	cUm,g,bdx�c�Õ6õWlUvJbdcOh�bdp#�_nUu#e�p�bdm#m��;��x�r]x�v�o"u;p�eycUm#x��fb�u	o"g#xJeycUm;o"u#bx�csözr�hUu#bdp	lOg#m(��� �"í �L�d����Åy�.� ¿3cUxJg,b}g#x�rsb.cfeyc�Õ6ÈBo"u#��e
²�x�o�c�x�cOg,bdcUm#xJg#xJbdm �	Ï o�cU�»ëWu	xJ©�eyv�xJeycUx�m �L�d��� ã"o � �
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