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ø Ô ) +

b
(
ø Ô )
wyn1vJl6jr�1��hHo�z�urh�o$x���h �

′ →

 o�n�hg�6�

z�vJ�&�Øw©x*o�o�u�l � i�s.i�ÍÊsÃf�� «Àw!"À�©¥�u1h{o�x*��hdh*�{s.oJo�s,l1i�oJn�h��H�z�vJ�&�Ðs.o¨l�§1z�x�s
irhHj�z�u1vJl���f�u vJh*o>l1i1xgi�z �
′ ←


 h�c1��s.z�x��
z�s
l1i l6��z�u1hª��l&q
h�����q
hrw¨xgo nrv>h�|&s
l��"o]q
e¾j�h*oJ�HvJs
§1h*j¾s5i
o$l��dhdjrh�z�x*sPq�¢(£(«"¤(��Î l�zJh1w1z�umh{�JqO�rl6vJhHoD��h*ir��h�e1s
hgqtj¨lm� z�u�h
v$h*o>l1i1xgi�z�h�cr�Hs
z�x�z�s
l1i�j�h*n1h*i1j"ol�iªo>z�v$�r��zJ�&v�xgq��*u&x*imf1hHo
lm� z�u�hoJlrqts.j wXo$s5i���hstz�nrv$lg§&h*o¿l1i"qOe�xoJ�1§&�5hHi"o>h*��§�qOh�l��
�dl"q
h�����q
hHo�s
i��P��� o�s
z$h*o���Ë�qtoDl�w�z�urhª£�ÈF¹½i"�Òs.irj1�1��h*j
�dl"q
h�����q.x*v�h*�ds.o�o$s
l�i�s
o���l6irz�s
imfmh*irzy��n�l6iØ�Hx(f1h{s.irj1�1��h*j
v$h���l6��§&s.i"x�z�s
l�i�l6�Ìz�urh�x�z$l1�doFwÉx*i"j�z�urhHvDhH�Pl1vDh�i1lgzkx
j&s.vDh���z�n1vJlg§1hkl1��z�u1h���l"qOh�����qtx*vØ��l1i���hHirz�vJx*z�s,l1i���Í��&v$�
z�urhHvHw�z�u1hph�c"�*s,z�x*z�s,l1i�v>h*o$l�i&x*ir��h vJhHoJn�l1i1o�s
§�q
h �Pl1vÌz�u�h
£(Èg¹�i1�³s.i1jr�1��hHj�xFz$l��{s
��h*�ds.o�o$s
l�i�s5oirl�z�gq
hHx*vF�y×ªh
�Hxgi�hHoDz�xF§�qts5o$u�z�u&x�z�z�u1h{xFz$l��{s
��hH��s.o$o�s�l1i�x*v�s
o$h*o��>vDl1��x
§©vDlmx*j�oDz�vJ�1��z$�&vJhgqOh*o$o�xF§&o>l1v$nrz�s�l1i��©¥�u1s5o�sOo�sEq@q
�&oJz�vJx�z$h*j´s5i

ÍÊs�f��¹¾x*i1j���l6irz�vJx�o>zJhHj � s
z�u�z�u�h�o�u1x*v�n��dlrqOh�����qtxgv
vJhHoDl1i1x*i1��h*o�s5i�z�u1hoJx*�dhoJn1h���z�v$xgqyv�x*igf&hr��Ë�o>h*x*vJ�Hu��Pl1v
j"sOvJh���zxF����h*o$o�l1��z�urh�h*�{s
zJz�s
imf¬x�zJl6��s
��oJz�x�zJh1w�|1s.x�z�umh
�Pl1v>§&s5j&j�h*i ö��

←
ø$# z�vJx*i&oJs
z�s
l�i�i1h*x*v�«�È�Æ�i"��wy�>x*sPq
hHjX�

¥Êum�&o(wz$u�h £ÙÈ*¹�i6�Ïn�vDl�§�h�l���z�ugh�b x(z$l��do�s
o�x*q.oPl
s
i1j1s
vPh��]z�w6x*i1j�x*o � s.q5q&�.�&vDz$u�h�v�§�h�oJu�l � iÀwmigl�z�x��g�&x�i�z$s�z�x��z$s�|�h�nrvPl�§1h�l���z�u�hdx�z>l����(l6ig��h�i�z$v$x(z$s�l6i�s
i�z$u�hdo>lrqOs
j��
¥�l���lmvJvJh�q.x�z$h�z�urh�z�u�h*v��{xgqÊx*i"j�sOv�vJx�j1s.x�z�s
l6i�u"s
o$zJl6v�s
h*o

l1��z�umh�x�zJl1�{s��dx�i1j���l"q
h�����q.x*v��JqO�rlmvDhHoJ��hHim��hrw � hdo$s.����q.�z�x*irh�l���o�q
e ��l6i"s
z$l�v � �$Íª�>v>l1�·z�urh�£ÙÈg¹ki"�Ðq.x*oJhHv�x*i"j
z�urhkj�l��1§�q
h*jªj1e�h�q.x*o$h*v���¥�urh�qtx�zJz$h*v�s
o�z$�"i1h*j�zJl�z�umh
��l1q
h����Êq.x*v �

′ ( % ′ =
.
) ←



( % ′′ =

Ö
)
v>h*o$l�i&x*im��hÏx�z

«g»1È"��¹6¹�i1�ØwXz�u1hÌqtx*oDhHv�odxgv>h´jrhgqtx�e�h*j�§1e¬£¨��odvJhgqtx�z�s
|�h
z$l�h*x��HuÌl�z�u1h*v�wXx*irj�z�u1h��JqO�rlmvDhHoJ��hHim��h�s.o f&x�z$h*�@jrh�zJh���z$h*j
z$lkj"s.oDz�s.igf"�&s.o$upz�u1h�|1x*v�s
lg�&o���l1i�z�v�s
§1�1z�s
l6i"o���ÍÊsÃf&�&vDhHo�»
x*i"j Á�sEq@q
�&oJz�vJx�z$h�zJemnrs
�Hxgq�u1s.oJz$l�v�s�h*o�s.i'&6�m�&h*i��*u�(���lmir�
jrhHi1oJh*j�o�x*�{n©qOh*o�wÊn&vDhHnrx�v>h*jÌ§1e�o]q
l � j�hHnmlmoJs
z�stl6i�x�z�z�umh
q
l � h*oJz´zJhH��n�h*v�x�z$�&vJh�l6�¨z�urh��HvDe�lmoDz�xFz´l���¹�� . *¨��¥Xumh
j"x�z�x�s5q@q
��o>z�v�x�zJhdz�u"x�z��
x����$i�z�u�h��>v>h*o�u"qOeªj�h*n1l�o�s,zJhHjªo�x*��n"q
hHoFw�x�z�¹�� È *�w

£�Èg¹}i"�¸s.v$v�x*j1s.x�z�s
l1i¾jml6h*o�i�l�zk�*x��©oDh�xª�dh*x*oJ�&v�x�§�q
h
�*u&x*igf"h�s.i¨hHs
z�u�h*v�z�u1h�v$h*o>l1i1x*irz]q
es
i&jm�&��hHjØb è hH��s
o�o$s
l1i

ØÖ�×32�¯ Ä*),ºsð[ÅhÀx» å�Æ�Â�ÃhÅ�Æqú�¼�Â�ì�À¦Åhð[Ã�Åhå�ÃhÅ)ÿ � � ºlåµÆ�ë[ñ�ÅlÀ[¹/ì�¼�Â�¹2» å�Åhð[ÃlÅhåµÃhÅ
ÿ + � ú�À¦ì�¹ þ ô Æ�ì0¾�Å�Æ ó ô ð[ì�¼�» Æµð/»�À[À¦º�Æ,» º�ë�ÅlÆ ºlë)ö�÷0ø§å�¹�Ä¬ý�ñµÅ#º�ë�ì�¹x» Ã
þ

( � Ó → � � )
Åh¹x»ð[ð�» ìså'ç�ºlë��]�s÷§å�¹�ç�ºl¾µ¾�Åhº�À�ð�»å�ë[ñµÅ)¼�ºlð[ÅhÀx»�å�Æ�Â�ÃhÅhÆ

ú�¼�Â�ìsÀ�Åhð[ÃhÅhå�ÃhÅ/ð[¾�ÅhÃhë[À[Â�¹o» å�ÿ � � Ä
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� ÍÀsOfX��» �gw�l6v�s
i z�u�h £�È*¹�i1� s.i"j��1��h*j�x*zJl6��s
��x*i"j
�dl"q
h�����q.x*v�h*�{s.oJo�s,l1i1o � ÍÊs�f��©Á?�g�
§ ���{nrl6i � x*v��ds.imf�z�urh½o�x*��n"q
hªz$l�Á"�,Á * � s
z�u��l1i�z�s.i1�rhHjps.v$v�x*j"sOxFz�s�l1i�wyx�oJ�&j1jrhHiXw zJhHi"�Pl1q.j�f&vJl � z�uks5iz�urh£�Èg¹i1��s.i"j��1��hHj���l1q
h�����qtx*v�x*i1j�x�zJlm��s��dh*�ds.o�o$s
l�i&o

x�v>hªlg§&oJhHvD|1h*j��´¥�u1s.o�s.o�x�����l6��n1xgi1s
h*j�§1e�xªo$�"j1j1h*i�w
È6Ö���wÊq
l1o$o®l1��z�urhdvJhHoDlmirx*i1z(qOe�sOi"j��"��h*j���l"qOh�����qtx*v®h*��s.o$�
o�stl6i ��¥�u&s
o�oD�&j&jmhHi�z�vJx*i&oJs
z�stl6i�o>��frfmh*o>z�o�f�v>l1o$o�oJz�v>�r�H�
z$��v$xgq��Hu"x*i�f1h�s.i�z�u1h�q.x*zJz�s���h1��×�s
z�uØ��l1i�z�s.i��"hHj�s5v$v�x*j1s.x*�
z�s
l1i�w�z�umhk£�Èg¹�i&�·s.i1jr�1��h*j�h*��s.o$o�s
l�ikjrh��*x�e1o{s.iÕz�s.��h1w
� u&s5q
h�z�urh}vDhHoJl�i&x*irz]q
eÅs.i1jr�1��hHj~hH��s.o$o�s�l1iÅjrl�h*o�irl�z
v$h���l�|1h*v��5,�q
hHxgv�q
e�w�z�u�h�b è ��l&q
h�����q
h*o´nrv$lg§1h*j�§1e¬z�u�hz � l�j1s.�>�Ph*v$h*i�z�q.x�oDhHv�o�w"§1h�q
l1igf�z$l�z � lj&s5�>�PhHvDhHirz�hHiro$h*�d�

§�q
hHoF��¥�u1h�£]È�¹�i1�²s
i&j��"��hHj�j�h��HxFe�s
o|rhHvJs.�>s
h*j�zJl §rh
q.x*o$h*v�x*s.j1h*j�w�§1eki�l�z�sOimfkz�urx�z � umhHiÕz�urh´s.vJv�x*j"s
x*z�s,l1ips.os.i�zJhHv�vD�©n�zJhHj¨z�urh�hH��s
o�oJs
l1is.imz$h*i&oJs
z$evJh*�dx�s
i"o���l1i1oJz�x*i�zF�
¥�u1h�q
h�|6hgqyzJl � u&s��*u�z�urh�hH��s
o�o$s
l1i�j1h��Hx�e1ods5o�zJhH��n�h*v�x*�z$�"v$h�j1h*n�h*i&j�h*irz*�y×�urhHi�z�u�h�z$h*�dnrhHvJx�z$��v>h�s.oØqOl � h*v$h*jz$lº»�*�w"z�urhdhH��s.oJo�stl6i"o�o$�r§&o�s.j�hdzJl´n1vJh*� � x*vJ�{�5�&n�q
h�|6hgqJ�� ��¥�u�hªvJhHoDlmirx�i�z(qOe¾s
i"j��"��h*j���l&q
h�����q.x*vphH��s
o�o$s
l1i
jrl�h*o�i�l�zÄvJh*o$n�l1i1j � u�h*i�z�u�h � x*v����.�"nª��e6�gq
h�s5o�v>h*�n�h*x*zJhHj � ÍÊs�f��{» �g�É¥�urh�£]Èg¹}ir� s
i"j��&��h*j��dlrqOh�����qtxgv
h*�{s.oJo�s,l1i�v$h*n�h*x�z�o�s
z�oÌ§"hHu1x�|"s
l6v � ÍÊs�f���Á©w "?�gw{x*i"jªz�umh
x�z$l1��s��kh*�{s
o�o$s
l1iªj�l�h*o�i1lgz��P��qPqOe�vJh(f1hHirhHvJx�z$h�sOiªoJ�1§"�
oJhH�m�1hHirz���e6�gq
hHo � ÍÀsOfX��Á�w! ?�g�
j ��Î�l�z$h�z�u1hÌz�urhHvJ�{xgqdv>��i1x � x�e�x�z´ÁÀ� ¹ *�w�x*o�h�|ms5�

jrhHi���h*j�§"e�z�umh�z$h*�{n�h*v$xFz$�&vDho�n1s.¡�h*o�s.i�ÍÊs�f��ÊÁÀw��m�À¥�urh�e
vJhHnmhHx�z�x�z�z�u�h�o�x*��h�zJhH��n�h*v�x�z$�&vJhrw´x*i1j�x*v>hª�gqOh*x*v(qOe
s.i1jrh*n�hHi"j�h*i1z�l6�¿z�urh´x�zJl6����l6irz$h*i�zdl1� z�urh´o>l"q.s
j��X¥�u"s.o
§1h*u&x�|"s,l1v�s5o���l�i&oJs.oJz$h*i�z � s
z�u�z�urhk¡1i1l � iªvJh�|�h*v�o$s
§�q
hrwuremoDz$h*vJh�z�s
� n1u"x*oJhÅz�v�x*iro�stz�s�l1i²l6� ���1h*i1�*u1�5��l1i1jrhHiro$h*j
oJl1q.s.j�jrh��rz$h*v�s����²¢�£ .&¤(��¥�u1h�s
i&s
z�s
x�q�È�Ö��Åj&vDlmn¬sOi¬z�umh
vJhHoDl1i1x*i1z(qOe s.i"j��1��hHj ��l1q
h�����q.x�v²�Jq
�1l1v>h*oJ��h*i���h �*x�i
z�urh*v>h*�PlmvDh§1hº�©irj1h*v$oJz$lgl1j�x*odj1�rhz$l��P���ºz$l�ur�Hn�nru1x�oDh
z�v�x*i1o�s
z�s�lmiªs5iª�*v>e1oJz�xgqPqts
zJhHoH��¥�urhkz�vJx*i&oJs
z�stl6iªh�|1s.j�h*i1z(qOe
f1hHirh*v$x*zJhHo�o�s
z$h*o�s.i � u"s
�*uªz�u1h�£ÙÈg¹�i1� s.irj1�1��h*j�b è�Jq
�1l1v>h*o$��h*i���h�s.o l�§&oJh*v>|1h*j��
Ë�oD�&§&oDz�xgi�z�s
|�hgqOe�j"s.�>�Ph*v>h*i1z�§1h*u"x�|&s�lmv¿s.o�lg§&oJhHvD|1h*j�s.i

o�x*�{n©qOh*o�j�hHnrl6o�s�z$h*j�x*z´u"sÃf©u�h*vºz$h*�{n�h*v$xFz$�&vDh1w�§rh�z � h�h*i

ØÖ�×32�Ý Ä�¶¸í�Ã�» ë[ºlë�» ìsåq¾�À[ìµú�»�¼�Å)ì�ú"ë¦ñµÅ{ºsë�ì0¹2» Ã þ
(
� Ó

→
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)
Åh¹x» ð[ð�» ì�å�Ä

�[å ë¦ñµÅ » å�ð[Åhë�çdë[ñµÅTÅhí�Ã�»�ë�ºsë[»�ìså ð[¾�Å�Ãhë¦À[Âµ¹ úªìsÀ ë[ñ�ÅT¹/ìà¼Å�ÃhÂ,¼�ºlÀ
þ ô

(� ′ → � )
Å�¹x» ð[ð�» ìså�» ðbð[ñ�ìsû�å�Ä

ØÖ�×32�� Ä�ý¬ñµÅhÀ�¹/º�¼�ºså�ÆÐ»À[À[ºlÆ4» ºsë[»�ìsåqñ,» ð[ë[ìsÀ�» Ålð�ì�úÎ¹�ì�¼�ÅhÃhÂ,¼�ºsÀx¼�ºsð[ÅhÀx»�å ·
ÆµÂ�ÃhÅhÆfú�¼ªÂ�ì�À[Åhð[ÃhÅlå�Ã�Å�» å º	��ÂµÅhå�Ãhñ�·�ÃhìsåµÆ�Åhå�ð[ÅhÆ ð[ì�¼�» Æ�Ä/ý�ñ�Å�ð[ºl¹�¾,¼�Å�ç
é,Ä è�
 þ ô »�å�ð[ì�¼�»Æ ó ô ç¬û�ºlð�Æ0Å�¾�ì�ð�» ë[ÅhÆ�º�ë�ø¬Ä æ��xÄ¬ý�ñµÅ#ë[Åh¹/¾µÅhÀ[ºlë[Â�À[Å
»�ð�ã0º�À�» ÅlÆ§Æ�ÂµÀ�» å�ï » À¦À�ºlÆ4» ºlë�» ìså'ç¬ºså�Æq» ë� ð�ñ4» ð[ë¦ì�À¦î »�ð�»å�Æ,» Ã�º�ë¦ÅhÆ »�åüÿ � � Ä
ý'ñ�Å)ú�¼ªºlë�À¦Å�ï�»�ìså�ð�ÃhÅlå�ë[ÅhÀ�ÅhÆqº�ë#èàé0é§ºlåµÆ�0�é0é§¾�Âµ¼ªð[Åhð/ìµúÎë[ñ�Å)è���÷�å�¹
¼�ºlð[ÅhÀ�ç¬ÃhìsÀ[À�Åhð¦¾µìså�Æ)ë[ì�¾�ÅhÀ�» ì�Æ0ð"û�ñ�ÅhÀ[Å/ë[ñµÅx¼º�ð[ÅlÀ"õ�Å�ºl¹�ð"û�ÅhÀ[Å/õ4¼ìsÃ�¿�ÅlÆ
ìµú�ú�Ä
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Æ�Åhåµð[ÅhÆÉð[ìµ¼ª» Æqÿ¥éÔÄ è�
 þ ô » å ð¦ìà¼ª» Æ ó ô � Ä,ý�ñ�Å�ë¦ñµÅhÀ[¹/ºs¼�À[Â�å�º�û�º¨î§ð[¾,» ¿µÅ
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l6i w�§1l�z�u�x�z$l��{st� x*i"j�dl"q
h�����q.x*vdh*�ds.o�o$stl6i"o¿f©v>l � �XË�oÉqOl�i�fkx*o�z�urhzJhH��n1h*v$x*�z$��v>hs
o�u1hgqtjÌ��l6i"o>z�x*irz*w�z�urh*o>h�hH��s.o$o�s
l�i&o¿vJhH��x*s.i�oJz�x�§ÀqOh
x*z�z�u"s
o�q
h�|rh�qJ�
�>i�n1v�sOir�*s.n"q
h1w�f�q
l � ���&vJ|6h*o�lg§&z�x*s.i�h*j�§1e x�n1vJl6�

f©v$x*���dh*j�z$h*��n�hHv�x�zJ�&vJh´v$xg�dnkoJu1lg��q.j�h*i1x�§Êq
h�z�urh�*u1x*�
v�x���z$h*v�s���x�z�s
l1i�l��Xjrs.�>�P�&o�s
l6i�x*i"j�v>h���lm��§&s.irx�z�s
l1i�¡1s.imh�z�s
�Ho
lm��x�z$l1��o�� ¥�u"s
o��h�z�u�l1j�u1x*onrv$h�|1s
l��&o�q
e�§1h�hHi�s
��n"q
hH�
�dh*i1zJhHj�oJ�1����h*o�o$�P��qPq
e��Pl�vx�zJlm��s���lgc&egf1h*i�s.i�v�x*v>h�f©x*o
o$lrqts5j&o�¢I."¤(�m×ªhdu"x�|1hd�>x*sPq
hHjºz$l�l�§1z�x*s5i´x*ire��hHx*i"s
i�f&�P��q
fÊqOl � ���&v>|1h*o�s5i�oJl1q.s.j�µ è ��¥Xurh�v>h���l1��§�s
i&x�z�s
l6iÌl������"v�oo$�"j&j�h*iÀqOe�w&q
h*x*j1s.imfÉzJl{x��Jqtx*o�u�z�urx*z®qtxgo>z�o�l1i"qOe ∼ £�Ö

µ
oF�

¥Xurh��Jqtx*oJu�sOo�xgq � x�e1o�x�����l1�{n1x*i"s�hHj � s
z�u�z$h*��n�hHvJx*zJ�&v>hx�i1j�n1vDhHo�oD�©vDh�o>��vPf1h1w´o�s
��sPqtx*vpzJl�z�u�h�q.x*oJhHv�s.irj1�1��h*j
�JqO�"l6vJh*o>��hHir��h�o�n1s.¡mhHo�o�u�l � i�s
i¬ÍÀsOfX��Á"� ¥�u�h�zJhH��n1h*v$x*�z$��v>hdx*z � u1s
�*u�z�u1h��*x�z�x*oJz�vDl1n1u&s��dvJh���l6��§&s.i"x�z�stl6iºl������"v�oj1h*n�h*i&j1opl�i�z�u�h�f&vJl6o�opo�x*��n"q
h½��lmvJn&uml&q
l*f1e�w�j1h�z$h*v$�
�{s.imhHj��dx�s
iÀqOe�§1e�oJx*�{n"q
h�j�hHnrl6o�s�z�stlmi���l�i&j1stz�s
l�i&oH���$i
o�x*��n"q
hHo�n1vJh*n1x*vJhHjÕ§1eko�q
l � j1h*n�l6o�s
z�s�lmipx�z{¹À�/. *�w�z�u�h
v$h���l6��§&s.i"x�z�s
l�i�l6�����&v$o�§"h�z � h�h*i�ÁÀ�ÃÁ *}x*i"j�ÆÀ�,Á *����$i
o�x*��n"q
hHo�j�h*n1l�o�s�zJhHjÐx�z�o>l1��h � u"x�z�u&sÃf©u�h*vªzJhH��n1h*v$x*�z$��v>h*o*w�»Ê��Á *�Ç�ÁÀ�,Á *�wÉx*i"j�xFzkx�jmhHnrl6o�s�z�s
l1i�v�x�z$h�l��
∼ ¹ µ

�º�d�{s
i w�z�urh vDh���l1�d§"s.i1x�z�stlmi�l������"v�oÌx�z�x�z$h*�d�
n1h*v$x�zJ�©vDh�§&h�z � h�hHi¬Æ *Åx*i&j�È *����Ei¬o$x*��n"qOh*o � u1s
�*ux�v>hknrv$h*�Px*i1i1h*xgq
hHj�x*z�È *�w�z�urhHi¬��lgl"qOh*j�zJl�» * x*i"j

s.vJv�x*j"s
x*zJhHj�w�z�u�h�¥ � s.oØl6§"o>h*v$|�h*j�x�z�zJhH��n1h*v$x�zJ�©vDhHo�xgo
u"s�f�u�x*o�£�£ *��

Î è b ��� ;�� ����������� Î è  �� � � �  �� � � � � � b è
��c1z$h*i"o$s
|1hº£�Èg¹i1��s.v$v�x*j"s
x*z�s�l1iºl6��Î è b�jrl6nmhHj�o>l"q.s.jÎ è � (���¶��±£ �@£�ÖgÖ6Ö?��x*i1j�i�h*x*z�oJl1q.s.j b è j1s.j�i1lgzn1vJl6jr�1��h½x*ime}jrh�z$h���z�x�§�qOh�h*�ds.o�o$s
l�i��>vJl6�¸x�z$l��{s
�°b��

��s
|rhHi�z�u1h��>x���z�z�urx*z�Î è b¾j1s.o�o>l��*s
x*z$h*o�vDhHxgj1sPq
e�s.i�o>l"q.s.j
Î è ¢�£]È"¤]w�z�urhkx*§&oDhHir��hkl6�Õ£�È*¹ªi1� s.i1jr�1��h*j�bÒx�z$l��
h*�{s.oJo�s,l1i�oJ�&n1n�l1v>z�o�z�umhki�l�z�s
l�i�z�u&x�z�z�umhkx�z$l6��s
� � �$Í
l�§&o>h*vJ|�hHjºs.ioDl&q.s
j�µ è x*vJs.oJhHo®�>v>l1��oJn1h��*sOxmq&��hHirz$h*v$oF�1¥Xumhx�§�o>h*i1��hdl1��£�Èg¹´ir�¾s
i"j��&��h*j´xFz$l��{s
��hH��s
o�oJs
l1i�s.i�o>l"q.s.j
b è hHoJz�x�§�qts5o$urhHo¨z�u1xFz�z�urh�l�§&o>h*vJ|6h*j�h*�{s5o$o�s
l6i¬s.i�o>l"q.s.jµ è s
o�irl�z��>vDl1����q
�&oJz$h*v$o l1��b è �

� ������� µ è � ������� ;�� �
	 � ��� b è  � � ��h
¥�lÅx�|�l1s.j�z�u�h��&i1��h*v>z�x*s5i1zJe¾l1� � �$Í jmh�zJh���z$h*j b

x�z$l1��oys
iºo$lrqts5j�µ è w � h��Hx*v�vJs
hHj¨l��1z x�o>h�zyl���o>zJ�©j1sthHo®s.iz$h*v�i1x*vJe�o$lrqts5j1o�n1vJhHn1x*vJh*j�x�z´x���l1q
h�v$x*z�s�l l��Ì£ � Á �ÃÁ�Ö�Ö
b è � ��h*�
µ è ��Ë��Pz$h*vyj�h*n�l1o$stz�s.igfz�u1h�o�x*�{n"q
h*oyx�z�Á�*�w1z�umhb è h�c"�Hs�z�xFz�s�l1i�o$nrh���z�vJx � h*v>h�sOir|�hHoJz�s�f&x�z$h*j � s
z�u�z�umhjrl��1§�qOh*j j1e�h�q.x*oJhHvH�Ä¥�u�h�h�c1�*s
z�x�z�s
l1i x*i"j·hH��s
o�o$s
l1i
o�n�h���z�v$x�l1��b è x*vJh´s5j1h*i�z�st�Hxgq�z$l�z�u"x�z�l�§1z�x�s
i1h*jks5i�z�umhx�§�o>h*i1��h�lm�#�¿h1w�s.i1j"s
�Hx�z�s.igf�z�u"x�z�l6iÀqOe�sOoJlrqtxFz$h*j ��l1q
h*�
����qOh*odxgv>h´s
irz$h*v$vJl*f�x�z$h*j�sOi�§rl6z�u��Hx*oDhHoF�X¥�u1s.o�s.o¿��l1i1o�s.oJ�
z$h*irz � s
z�u�z�u1h��>xF��z�z�u"x�z�z�u�h �

′ →

 h*��s.o$o�s�l1i�s.o

���"hHim�HurhHjº§"e ��hr���Êc"�*s,z�x*z�s,l1i�x*z�£]Èg¹´i1��s5�{��h*j"s.x�z$hgqOe

ØÖ�×32/° Ä�ý�ñ�ÅhÀ[¹/º�¼#ÿ � � º�å�Æò»À[À[ºlÆ4» ºsë[»�ìså^ÿ + � ñ4» ð[ë¦ì�À¡îÐìµú�º�å þ ô ½ ó ô
ð[ºs¹�¾�¼�Å{Æ�Åh¾µìsð�» ë[ÅhÆüº�ë���� º�å0Æqº�å�åµÅhºs¼ªÅhÆqº�ë/÷��#ç�¾µÀ�»�ìsÀ/ë[ì » À�À[º�Æ,» º ·
ë�» ì�å�Ä¬ý�ñ�ÅxÆ�º�ë[º{¾µì�» å�ë[ð�ºlÀ[Åxë[ñ�Å§ö�÷�ø)å�¹o»å�Æ�ÂµÃhÅhÆqú�¼�Â�ìsÀ[Å�ð[ÃhÅhå�ÃhÅ�úªÀ[ìs¹
þ º�å�Æ þ ô º�ð�º�úªÂµå�Ãhë�» ìså)ìµú�å�Â�¹�õ0Å�À�ìµú�¾�Â4¼ð[Åhð"ì�ú�ë[ñ�Å2¼º�ð[ÅhÀsÄ
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ì�ú�ð[ìµ¼ª» Æ ó ô Ãhìs·�Æ�ìs¾µÅhÆ�û�» ë¦ñ þ ô º�å�Æ��Å)ÿ þ ô ½ �Å ½ ó ô

=
ös½ ��½ �àé0é � Ä

ý�ñ�Å�ð[¾�ÅhÃhë[À[Â�¹Tÿ � � » ð{ìsõµë[ºs» åµÅhÆ�û/»�ë�ñ�ë�» ¹/Åq» åµë�Ålï�À�º�ë�» ì�å�ç�ë[ñ�Å§ð[¾�ÅhÃ ·
ë[À[Â�¹ ÿ + � » ð§ìsõ�ë�º�» å�ÅhÆbû/»�ë�ñ�ºbö�ésé`åµðÉïsº�ë�Å�Ä"êÖ¼ª¼�úªÅhºlë[ÂµÀ¦Åhð » åbë¦ñµÅ
ð[¾�ÅhÃhë[À[Â�¹Tÿ + � ñ�º�ã�Å�ë�ñµÅÉð[ºs¹/Å ¼�»�úªÅlë¡»¹/Å§ì�ú{ÿ�ö�øµé

±
� � å�ð�ç�û�ñ,»�¼�Å§ë¦ñµÅ

º�ë¦ì�¹x»Ã�ì�ísî�ï�Åhå)Å�¹x» ð[ð�» ìsåüÿ � � ñµºlð"º�¼�»�úªÅhë�» ¹/Å/ì�ú1��é
µ
ð�Ä
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@Ùá A$á ê$ß Bmá A$ê]á ê�å�ð�æ3C®é�æ*ë,ß D F�ë@èJó�ô*ô�ô�èEçHÜ$ó8G6è B1ò H*ÜI=8J >$ô =?>��



n&vDlmjm�1��h*jªxp§&v�sÃf©u�z�hH��s.oJo�stl6iª�>v>l1� ��hgb ��h*i�z$h*v�o�w�x*o
sPq@q
�&oJz�vJx*zJhHj�s5i�ÍÊs�f��ÉÆÀ�É¥�u1h���l"qOh�����qtx*vp�JqO�rlmvDhHoJ��hHim��h
s.i&jm�1��h*j�x�zd£�Èg¹�i&�ºw � urs
�Hu � x*o®z�umh�jmlm��s
i&x*irzy�Ph*x*zJ�&v>hs.iªz�u�h�b è�� µ è o�x*�{n"q
h*o � oJh�h�ÍÊs�f���«?��s.o�n1v�x���z�s
�*xgq@q
ex*§&oDhHirz s5iz�u1hdo�n�h���z�v>����l6� ÍÀsÃf��&Æ©�r¥�urhdo�nmh���z�vD�©��i�l ���l1i1o�s.oDz�o�h*i1z�s.v>hgq
e�l1�xFz$l��{s
��h*��s.o$o�s
l�i&oH�d�Di�z�u�hkz�s.��h
s.i1zJh]f&vJx*z$h*j�oJn1h���z�v>�&�Øw�z�u�hºb

( � � →
ö �

)
hH��s
o�oJs
l1i��*x*i

��q
hHxgv�q
eª§1h s5j�hHirz�s5�>s,h*j ��×�u"s.q
hkz�u1h�n�h*x*¡�s
o�|1s.vJzJ�&xgq@q
e
�©i1o�u1s5�Pz$h*j x�z�Á�Á�È�i"��w�z�u�h�hH�>�Ph���z�l1�5�¿h�s.o�z$l�vJhHj��r��h
z�urh�v�x*j&s
xFz�s�|1hdq.s.�Ph�z�s.��h�zJlÉÁ�Ö

µ
o � «g¹6Ö

µ
oys5i�µ è �g�m¥�ur�&o�ws
z��dxFe§"h{��l6vJh{x�nrn1vJl6n1v�s.x�zJhdz$l�x*o�oJs�f&i�z�u"s
o�z�v�x*iro�stz�s�l1i

z$l �¿h*b
(
« � Σ →

£ ö
Σ)
¢>«�Ör¤��Ê�>i�x�jrj1s�z$s,l�i�w©x�|1s,§"v>x�z$s,l�i1xFq

n&vDl�f&vDhHo�o$stlmiº��hHimz$h*v$h*j�x�z Ág¹1Ö�i1��x*i"j´x�§&vJl6x�j¨§©x*irj´x�z
Á6È�Öºi&�ºwÊx*vJhdl�§&o>h*vJ|�hHj � ��l�z�u�l1��z�u1h*o>h�h*�{s
o�o$s
l1i1o¿u&x�|�h
qts.�Ph�z�s5�dh*o¿lm� � £]¹6Ö

±
Á �di"o��ÊË�����l6v�j1s.imf�qOe�wÊz�urh�e��Hx*iÌ§1h

o$h*n1x*v�x�z$h*j��>v$l���z�u1h�x�z$l1�dst�{h*�{s5o$o�s
l6iÌ§1e�f&x�zJhHj�j�h�z$h��H�
z�s
l1i�w©x*o�oJu1l � i�s.iºz�u�h¨ÍÀsÃf��&Æ©w "À�&×�s
z�uºz�u�h{umh�q.nºl6�¦z�u�h
��hHÇ�b�n�l�zJhHirz�s5xgqXh*i1h*vPf1e����&vJ|�hHo�sPqPq
�&o>z�v�x�zJhHj�s
i�ÍÊs�f�� ."w
z�urh{i&x�zJ�&vJhdl1��z�u1h*o>h�h*�{s
o�o$s
l1i1o �Hx*iØ§1h{s.jrhHimz�s.�>s
h*j � s
z�uo$l��dh���l6i"�>s.j�h*i1��h�¢J«"£�¤(� ��s
|�hHi�z�urx�z�z�u1hp|&s�§©vJx�z�s
l1i1xgq
n&vDl�f&vDhHo�o$stlmi�x*i1j¬z�urh�§�x*i1j�x*z�Á6È�Ö�i1�³u&x�|rh�z�u�hko$x*�
�dh�q.s.�Ph�z�s
�dhrw�z�umh�e�xgv>h�q.s.¡�hgqOe¬z$l�l6v�sÃf©s
i&x�zJhk�>v>l1�¯z�u�h
o�x*��h���n1n�h*voJz�x�zJh1� ��s
|1h*i�z�umhHs.vºo$url6vJzv$xgj1s.x�z�s
|�hkq.s
�PhH�
z�s.��h1w�z�u�h�e³�Hx*i §1hÅ��l6i"�>s
j1h*i�z]q
e²x*o�oJs�f&i1h*j³z$l¯z�u�h
��h + b − →

�¿hgb �Hu"x*vPf&h¬z�v�x*i&oJ�PhHvÕz�v�x*i"o$s
z�s
l6i"o�� �ds�|1h*i
z�u"x�z�l6iÀqOe z�urh ��h�b

(
£ ö

Σ)
oJz�x�zJh1w � u&s��*u���l1v$vJhgqtx�zJhHo

� s
z�u½b (
ö �

) +
��h

(
ö�� é ) w s.ojmh�h*n�h*i�l���f&u�z$l�o>�&oJz�x*s5iz�urh�|1s
§&v�x�z�stl6i"xgq©n1vDl�f&vJh*o$o�s�lmiXw6z�urh�z�v�x*i"o$s
z�s
l6i��*x*i�o�x*�Ph�q
e

§&h²x*o$o�s�f&i�h*j zJl ��h + b − (
¹ ö

Σ) →
�¿h�b

(
� ö

Σ)
�°¥�u1s.o

� l���qtj·z�u�hHi oJ��f�f&h*o>zªz�u1x�zªz�u�h�§�v>l1x*j·hH��s.o�o$s
l�i x�z
Á6È�ÖÐi"� s.o�jr�1h·z$l ��h + b − (

¹ ö
Σ) →

�¿h1b
(
ö
Π)
�Ê�$i

§&lgz�uº�Hx*oJh*o�z�u1h�zJhHv��ds.i"xgqÊo>z�x*z$h�l���z�urh�z�v$x*i"o$stz�s
l�i��l6v�vDhH�

q.x�z$h*o � s
z�u¬b ( � � ) +
��h

(
ö ���

)
� ¥�u1h�|1s
§"v�x�z�s
l6i"xgq�n1vJl��

f&vJhHoJo�stl6i�oJh�h*i�urhHvDh´s.od�m�&s
z$h�o$s.��sPq.x*v�z$lÌz�u"x�z�l�§&oJh*v>|1h*j
�Pl1v)��h�b s5i�oDl"qts.j°Ë�vk¢J«�«"¤(w�xgi1j�z�u�h�ir�&��§1hHvJs.imf�s.o
o�s
�{n"q
e�z�x*¡rhHiÌ�>v>l1��z�umhHvJhr�
×�u1sPq
h ��l1i1stz$l1v$s.i6f±z�u1h¯£ÙÈg¹Ði1� s5i&j��r��h*jÐ�Jq
�&l��

vJhHoD��h*ir��h�l6�Øz�urh�x�zJl6��s
����h*i�zJhHv�o�wdz�u1h�o$xg�dnÀqOh*o � hHvDh
� x*v���h*j���n�� ¥�urhh*�{s5o$o�s�lmipo>z�x�e&odirhHx*v(q
e���l1i1oJz�x*i�z��&nz$l�£�« *�w�x*i"j�n�h*v��dx�imhHirz]q
e�j�h��Hx�e"o´x*oÌµ è oJz�x*v>z�o�zJlh�|&x*n�l1v$x�zJh1�d¥XumhHoJhko�x*�{n©qOh*o�j�l�irl�z�o�u�l � o$s�f&i"s.�>s��Hxgi�z
¥ � w©n&vDhHoJ�&��x�§�q
e§"h��*x��&oJh�b è � � ′

��s.o����"hHim�HurhHjº§1e��¿hr�
Ë�qPq vJh���l��d§&s5i1x*z�s,l1i�����o>z�l������"v�x�z ��h�o�stz$h*o�x�o z�urhµ èh�|&x*n�l1v$x�zJhHoF�

��V��ºa�
�`*_-
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� � � � � � �	� �  ��� � % � � 9 ��
 b ( � � )¥�urh s.i�z$h*v�n1v>h�z�xFz�s�l1i l1� z�u�h h�c©nmhHv�s
�dh*irz�o s.i

b è � ��h �� è s.oØz�u�hk��l1o>z�j&s5v>h���z � s
z�uªv>h(f&x�v$j�zJl�z�umh�*u1h*�ds
�*xgq{o>z�x�§©s5q.s
z$e�l���x*zJl6��s
��lgc&egf1h*i�s.i�s�z�oº|1x�vJs
l���o
hgqOh���z�vJl6i"s,��oJz�x�z$h*o®sOiºo>l"q.s.jºµ è �1¥Xumh�lg§&oJhHvD|&x�z�stl6i�l1��z�umh��l1q
h����Êq.x*v�vJh*o>l1i1x*irz�h�cr�Hs
z�x�z�s
l�iÒs
���dh*j1s.x�zJh�q
e xg�Pz$h*v
jrhHn�l�o�s
z�s�l1i�w�h*o>z�x*§�q.s.o$urh*o�z�u�h nrv>h*o$h*i���hÐl6��s
oJl1q.x*z$h*j
��l1q
h����Êq
h*o�� � �1§&oJhH�m�1hHirz�s5v$v�x*j1s.x�z�s
l1i�x*z¨£(ÈF¹�i&�ºw"f&h*i�h*�
v�x�z$h*o�z�umh�b xgi1j ��hgb¾h*�{s5o$o�s�lmiro*w � s
z�u�l��1zdxºz�vJx���hºl6�z�urh��l"q
h�����q.x*vdo$nrh���z�vD�&�Ø�Ê×ªh�dx*e���l6ir�gqO�&jmh�z�u"x�z{b è�*x*i�§"h�n1url�zJlmjrs.o�o>l��Hs
xFz$h*jÅs
iÅoJl1q.s.j±µ è §1e�£]È�¹�ir�
s.vJv�x*j"s
x*z�s,l1i���µ�hHo�n1stz$h�z�u�h�h�c1��hHo�o¦hHi�h*vDf1e�l6�¿£g� ¹�h�Ñºw1z�umh
s.��n���q.o�s,|rh�q
e�f1h*i1h*v$x�zJhHj�b

( Ó # )
x�z$l1�do�oJ�&vJ|1s
|�h�s.ipz�umh

µ è url6oJz*�1¥Xurhdx�§&oJhHim��h�l1��x*ire�£(ÈF¹i&��s.i1jr�1��hHjºv$h���l6���§&s.i"x*i�z��l"qOh����Àqtx*vº�JqO�1l�vJhHoD��h*i1��h�s.o�xØf1l�l6j�s
i"j1s
�*x�z�s
l1i
z�u"x�z�z�urhd�*x�f1h{s.o¿s.i�h*�>�Ph���z�st|1h{s.i�oDl"qts.jÄµ è �¥�urh�b±x�zJl1�dooD�HxF|6h*imfmh*jp§1e ��h�x*vJhØs5i1zJhHvJv$lFf&x*z$h*j
|&s
xºz�urh6��hgb¾�*u&x*vDf1h�z�v�x*i1o��Ph*v�z�vJx*i&oJs
z�s
l�i&oHw � u"s
�HuÌ�*x�i§1h�x�o$o�sÃf©i�h*j � s
z�ukoDlm��h��lmir�>s.j1h*i���h1��¥�u�h�e�s.i�|"x*v�s
xF§�qOez$h*v��ds.i"x�z$h�l1i�z�u�h�b

( ��� ) +
��hn�l�zJhHirz�s.xgq�h*i1h*vPf1e�oD�©vJ�

�>x���h1��×ªh��*x*i�§"h�oJ�&vJh�z�u"x�zz�u�hpb � ��h�n1x*s.vºs.ooD�©vJ�
vJl��&i"j�h*j·§1e µ è w�o$s5i���h�s.i ��h���q
�&oDz$h*v�o¬z�urh ��h�b
h*�{s.oJo�s,l1i1oØl6�����&v�x�z�Æg»mÖ¬x*i1j�¹1Æ�Ö�i"�Ò¢JÆ1¤���¥�u1hk�>x���z
z�u"x�z�z�u1h ��h�b z�v$x*i"o$stz�s
l�i&o�j�lªi1lgz�§�q
h*x��Hu � s
z�u°h�c"�z$h*i"j�hHj�s.v�vJx*j&s.x�z�s
l6i w�hHoJz�x�§�qts5o�umhHo�z�u&x�z�z�u�h�n1u�l�zJl*f&h*i�h*�
v�x�z$h*j�b

( � � )
x�z$l6��o�jrl´iml6z�vJh*x���z � s
z�u�z�u�h�u�l1o>z*��>z � lg�Êq.j�o$h�h*� z�u1xFz�z�u�h�|1s
�*s.i1s
zJekl1� ��h�x�z$l1�doºs.o

o>�1�>�Ps���s�h�i�zdzJl�f1h�i�h�vJx]z>h�x�§1x*v>v$s�h�v�z>l � x�vJj�z$u�hÌb ( ��� ) +
+
µ è v>h*x*��z�s�l1i��{¥�u1s.oÌ§&x*v�v$s
h*v��*x*i"i�l�z�§&h�j��"hkz$l�z�umh§&s.i"j1s.i6f�§"h�z � h�h*i°b ( � � )

x*i1j �¿h1w�o�s
i1��hÄx�zÌqOh*x*o>z�s.i
z�urhdÁ�Á�È�i"��z�v$x*i"o$s
z�s
l6i w � u1s
�*us5o�v>h*j´oJu&s
�PzJhHj��>v>l1��z�umhf&x�o�n1u"x*oJh�|mxgq
�"h�l6�Á�ÁgÆ��,Æ�i&�Øw�z�urh�z�v$x*i"o$stz�s
l�iª���©oDz
z$h*v��ds.i"x�z$h�l1iÌz�urh�Jqtx�zdn1xgv>z�l1��z�umhs.i�z$h*v�x���z�s
l6i�nml6zJhHir�
z�s5xgq$�&¥�u1hdnrhHvDz$�&vJ§&x�z�s
l1iºz�u1x�z���x�e§1hdxgo>�*v�s�§"hHjºzJl6��h�s.o
z�urhÅ�*u"x*i�f1hÐs
iÒz�v$x*i"o$s
z�s
l6i j1s5n�l"qOh·lm�}z�u�hÐx�z$l1�dst�
ö��

→
ö�� h*�{s
o�o$s
l1i�w�h�|&s.j�h*ir��h*j�§"e�z�urh�o$url6vJz$h*i1s.igf�l6�

z�urh�v$x*j"s.x�z�s
|�hpqts5�Ph�z�s.��h�z$l�Á�Ö
µ
o*��¥�u�h�lmvJs�f&s.i�l1��z�u"s.o

n�h*vJz$�&vJ§&x�z�s
l6i�s.o � hgq@q��&i"j�hHv�oDz$l�l6j°z$l�§1h�j1�rhkz$l�z�umhs
l�i&s
�*s�z$e·lm��z�urh ��h�b
(
« ö

Σ)
w � u"s��Hu s.oªj�h*v�s�|1hHj·§1e

ØÖ�×32�� Ä�ý�ñ�Å§ï�ºlð�¾�ñµºlð[Å�ÎÅ�þ ¾�ìsë[Åhå�ë�» º�¼ªðxºså�Æ�ë[ñ0Å§À�Å �µÂµ»À[ÅhÆ�¾µ¼ªº�ÃhÅ ·
¹�Ålå�ë{ìàú2ë[ñµÅÉÂµ¾�¾�ÅlÀ�Åh¹x» ë[ë�» å�ïqð[ë¦º�ë[Åüÿ�Æ�º�ð[ñ�ÅhÆò¼�» å�Å � »åÐë[ñ�Å ú�¼ÂµìsÀ[Åhð ·
Ã�Åhå�ÃhÅ�ð¦¾µÅhÃhë[À¦Âµ¹ ì�ú ��» ï�Ä�0ÔÄK7�ìsë[Å�ç,ºxÆ�ìsÂµõ,¼�Å/¹x»�å�»�¹/Â�¹W» ð�» ¹�¾,¼�»ÅhÆ)ë[ì
º�À�» ð[Åxú�À¦ì�¹ ë[ñ�Å/¹x» í,» åµï{õµÅhë¦û�ÅhÅ�å ø � Σ ºlåµÆ è � Σ ¾�ì�ë¦Åhåµë�» ºs¼�ð�Ä

9 : ; : < : :

=?>�� @]á A�á êJß�B&á A�ê�á ê�å�ð�æ�C®é]æ*ë
ßED"F�ë>è$ó�ô�ô�ô�èPç�Ü$ó8G1èEB�ò�H�ÜI=KJK>$ô



�{s
c"s.i�f � stz�uÌz�u�h6�¿h + b − (
¹ ö

Σ)
�Hurx*v>f1h�z�v�x*i"o$�Ph*v�oDz�xFz$hr�

�Dirj1h�hHjXw©zJlv�x�z�s
l6i"xgq.s
�]hdz�u�h{lg§&oJhHvD|1h*j�hH��s.o�o$s
l�i�o$nrh���z�vJx
lm� z�urh��*u"x*vPf&h�z�vJx�i1o��Ph*vyoJz�x�z$h*o*w � hd���&o>z���l6ir�gqO�&jmhdz�u1x�zj1�1h�z$l�oJl1q
|&x�z�s
l6i�s
i�z�u�h½nrl1q.x*v�s
�]x*§�q
hª�dh*j1s
�&�Øw�z�u�h
��h + b − (

¹ ö
Σ)
x*i"j���hgb

(
« ö

Σ)
n�l�z$h*i�z�s5xgqto¿x�v>h�o>z�vJl6imf©q
e

�{s
crhHj �&¥Xumh{o$s
zJ�&x�z�stlmiºs.o����&stz$hdo�s.�dsPq.x*v®z$l�z�u"x�zyl1���¿hgb
s.i�o>l"q.s.jºË�v � � u"s
�Hu�u"x*o�n�l"q.x*v$s
��x�§&sPq.s
z$e�o�s5�dsPq.x*v�z$lºz�u1x�zlm� ¼�� �¿�Plmv � u1st�Hu � hdu&x*jºo$�mf6f"hHoDz$h*j�z�urh��HvDhHx�z�s
l1i�l���xj1lg�&§�q
hd�{s5i1s.���&��j1�1h�zJl�z�urh��*v>l1oJo�s5igf´l���z�urhdo$lrqO|"x�z$h*j
��h + � − (

¹ ö
Σ)
x*i"j ��h�b

(
« ö

Σ)
n�l�z$h*i�z�s.xgqtoº¢>Æ"¤]��¥�u1s.ods.o

o�uml � iªo>�*u1h*�{x�z�s
�*xgq@q
e½s5i�ÍÀsÃf�� .À��Î�l�zJh1w�z�u�h�j�l��1§�q
hH��{s.irs.�d�"� �Hxgi�x*v$s5o$hÌ§1e��{s
c"s.igf�§1h�z � h�hHi�z�urh��Hurx�vPf1hz�v�x*i&oJ�PhHv�x*i"jº��lg|&xgq
hHi�z�oDz�x�zJh1w©vJx�z�urhHv®z�u1x*iºz�urh��HvDhHxFz�s�l1i
lm��xgi�x���z$�"xgq��HvDlmoJo�s.igf � urs
�Hu � lg��qtj�vJhH�m�&s.vJh{z�u1hºq
l � �hHv�s.igf�l1�ºz�urh �¿h + � − (

¹ ö
Σ)
oJz�x�zJh�§1e ∼ £��,Á�h�Ñ ¢>«À£H¤H�

¥Xurh{�>x���z�z�u1x�z�z�u1hdv�x*j"sOxFz�s�|1h�q.s.�Ph�z�s.��h�l1��z�u1h�z�v�x*iro�stz�s�l1i
s.oº£�¹1Ö�iro*wXs5o�oD�©�>�>s��*s
h*i1z¿z$l�s
jrhHi�z�s.�Pe�z�u1h�i&x�zJ�&vJh�l6� z�u�h
z�v�x*i&oJs
z�stl6ikxgodz�u1x*z�lm���Hu1x*vDf1h�z�vJx�i1o��Ph*v�wyx*i1j�z�u1h*v>h*�Pl1v>h
z�urh{��n1n�h*v�o$z�x�z$h�x�o �¿h + � − ��×�u1e � l���q.jÌz�u1s.o�n1vDh�|rhHi�z�HurhH��s
oJz�v>e�l1i¨z�u�h�z$h*v$��s.i1xgq�b

( ��� ) +
µ è oJ�&v��>x���h���×ªho$�"v���s.oJh�z�urx*z�z�u�h�n"x*v>z�s.xgq&�*u&x*vDf1h�s5i���h δ+ b δ− wmnrv$h�|�hHirz�oz�urhk�PlmvJ�{x�z�s
l1i�l6�ºz�umh�b{Ç�¼²§1l6i"j�w � u1s
�*u��Hx*i�l1i"q
en&vDl6��h�hHj�§re�j�h�|1h�q
l6nrs.i�f�n�l1oJs
z�s
|�h��Hu"x*vPf"h�l�i�z�urh�z�x*v$�

f&h�zJhHj ure1j&vDl�f1h*iÐ��l"q
h�����q
h1�k�$i·h*�>�Ph���z*w�z�u�h�n&x*vDz�s.xgq
�Hu"x*vDfmh�z�v$xgi1o��PhHv¿l1i�z�u1h6�¿h

+
b

( � � )
�Hxgi�§1h�z�u1lg�1f&u�z

z$l��HvJh*x�z$h´xÌn�l1q.x�vJs
��x�z�stl6i�§"x*v�vJs
h*v*�X¥�u"s.ods.o�z�urhh*o$oJhHim��h
lm��z�u1h�z�umh�l1v>h�z�st�Hxgq�x*i1xmqOe1oJs.opl6��b jmlmnmhHj�oJlrqts.j~¼ è� u&s��*u � h���l�i&oJs.j�h*v�irh�crz{¢(£�Æ&¤(�

,�l1i1o�s.j�h*v�z�u�h�b
( ��� → � � )

z�vJx*i&oJs
z�stl6i�s
i�µ è w s5iz�urh x�§&oJh*i���hpl1�6��hr�{�>i&j�h*n�h*i&jmhHirz�l6�ºz�u�hkh�c&�*s�z�xFz�s�l1i
�Hu"x*i&imh�qJwÉo$s5i���h¬z�u1s.o�h*��s.o$o�s�l1i�jml6h*o�i�l�z�§Êq
hHx��*u�w � hu&x�|1h�z$lp��l1i��gq
�©j�h�z�u"x�z´x�zJl1�ds
��l6cre�f"hHi�s5i�x�qPq�l���s
z�o
h�q
h���z�vJl�i&s
��oDz�x�z$h*oFwyx*i&jps.ikn"x*v>z�s
���Àqtxgv{s.ips
z�o ö�� oDz�x�zJh1w
j1lghHo�irl�z�vDhHxF��z � s
z�uz�u�h{u�l1oDz*�&¥�u&s.oHw©x�z��>s.v$oJz*w&oJh�hH�do�x�zlmjrj&o � s
z�u z�umh � hgqPq�hHoDz�x�§�qts
o�u�h*j �>x���zÅz�u&x�z·z�u�h
b

( � � ) +
¼ è o>�&v��>x���h�j�l�hHo�i�l�zk��l1i�z�x*s5i¾x�v>h*x*��z�s�l1i

§©x*vJv�sthHvH�À¥�u�h�j1s.x�zJlm��s��Ho�s
i���l"qOh����ÀqOh*o � µ��%( ���Hxgq
���Àqtx*�
z�s
l1i1o¿l1� *��&i��mwXsOi � u"s��HuÕb � ¼ è � � s.o ��l1i1o�s.jmhHvJh*j � s
z�uz�urh�h�c�n"qtst�Hs
z�s.i��gq
�©oJs
l6iºl1��z�urhds
l1i1s
�d��x*i&s.�Plrqtjºl1��oJz�x�zJhHo
�Plmv�z�urh���q
�&oJz$h*v�wyo�u�l � z�urh´��x*irem�5§1l1j�eki"x�z$�&vJh�l6��z�u�h
§mx�v>v>s�h�v�¢Ù£�Æ�¤��m¥�ugh�n�s��]zP�1vPhds,o®x�o®�
l�q.q�l � o��&¥�ugh�b ( � � )

ÇÀ¼ ès.i1zJhHvJx���z�s
l1i�f©x*s5i1o�s
z�oÌ§�sOi"j1s.imf��*u1x�vJx���zJhHv�j��"h�z$lªs
z�o
s
l1i1s
�*s
z$e��1×�u1h*i�s.iºz�u�hd��s.j1jÀqOh�l1��x*iºl���z�xgu�h*j&vJxgqXx*v$v�x�e
lm��¼ è �dlrqOh�����qOh*oFwÊz�urh���h*irz�v$xmq�bÅx�z$l6�~�Hx*i���s�c � s
z�uz�urh��*u&x*vEf&h�z�v$x�iro��Ph*v�oJz�x�zJhHo¬l6��xgqPqÄirhHsOfrum§&l�v�oH�Ø¥�u�h
s.i&oDhHvJz�s,l1iº��l�l1v$j"s
i&x�zJh1w&url � h�|1h*v�w&vJhH���"s.vJhHo¦z�urh�qOlg�Hxmqts���x*�z�s
l1ipl1�d�*u1x*vDf1h�l1ikl1i�h�u1e1j1vJl*f"hHi���l1q
h����Êq
h�zJlkv$h*x��*u
z�urh{s
l6i"s��Hstz$el1�¦z�u�h¨b{Ç�¼�§1l6i"j�s.i�s
z�o¿¼{Ç b{Ç�¼�z�v$x�iro�s
�
z�s
l1i�o>z�x*zJh1�X¥�urh�§&x�vJv�s�h*vdx�vJs.o>h*odxgo�z�u�hºhHimhHvDf1e�l���qOlg�Hx*�
qts
��x�z�s
l�i�l6��z�u1h¿h�c1�*s
zJhHjºo>z�x�zJh��*u&x*vDf1h�jmhHi"o$s
zJe�wm�>vJl6�°z�u�h
£(«�irhHx*vDhHoJz�i1h*sÃf©u�§1l1v$oºzJl l�i1h���l1q
h����Êq
hr� ¥�u1h��Hurx�vPf1h
j&s.oDz�v�s�§&�rz�s
l�iks.i�z�u1hºh�c1�*s
zJhHj�oJz�x�zJh´s.o��{s.vJvJl6vJhHj�§"e�z�u�h
n1lrqtx*v�s
�]x*z�s�lmi¨l1i�z�urh ö�� �Po>��v$�>x���h1���$iºhH�>�Ph���zFw1z�u�hdn�l"q.x*v�s
�
��x�z�s
l1iÌ§&x*v�v$s
h*v¿��h*irz$h*v$o�z�u�h�b x�zJl6��s.iÌz�u�h����1§�s��o�s�zJh1w

x*i"j�nrv>h�|1hHimz�o�z�urh�v>h*x*��z�s�l1i����$iªz�urh�x�§&oJhHim��h�l1��z�umh
��x*i1e�w&z�u�hHvJhds.o�irl�§&x*v�v$s
h*v���¥Êl�lg�&v�¡"i�l � q
h*j�f1hrw&z�u1s5o�s.oz�urh��dl1oDzj1s.vJh���z�j1h*�dl�i&oDz�v�x�z�stl6ipl1�dx���x*irem�5§1l1j�e1�Pn1l��
z$h*irz�s
x�qÊ��l1i�z�vJlrqXl��®�Hu�h*��s
�Hxgq�j1e1i"x*�{s��*o*�

� � � ��� � ��� �  � � �	� � � �  � ��� ��
 � � �* �� � � 
�b è ( � )
�©b

(
ø Ô )

� � ��� � � �
Ë�q
z�url���f�u�£�Èg¹�i1� h�c"�Hs�z�x*z�s�l1i�s5o��&o>h*j�z$lª�Pl&qPq
l �§1l�z�uÕb¾x�irj�b è s5i�oDl&q.s.jÕµ è wÊz�u�h���h��*u&x*irs.o���l��®z�u"s.oh�c&�*s�z�x*z�s�lmiºs
oys.irj&s.vDh���z*w1n&vDh�|rhHi�z�s.igf´���"x*i1z�s
z�x�z�s
|�h�jrh�zJhHvJ�

��s.i1x�z�stlmiro�l1��s.��n��&v�s�z$eÌ��l1i���hHirz�vJx�z�s
l1i1o�x*i"j�nru�l�z$l6j"s.oJ�
oJl��*s.x�z�stl6ipe1s
h�q.j1oF� ¥�u�h�h�c1�*s
z�x�z�s
l1iko$nmh���z�vJ�&�·s.i�ÍÊs�f��X¹
s.i1j"s
�*x�z$h*o�z�urx�z z�u1h�x�zJl1�do�x*vJh�x�����h*o$oJhHj z�u"v>l���f&u�x
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