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� icwBz�pmicw�z'gok�w�{qwypur'icn��7gCgoz$ic��r'w�gC�cgok�ic�ylmgoick'�U�,r'x_|"gC�cgClo����w�¥cg � >� U ��pmrsg � ���6x�xcl�k'w�z'iLp�g�xc{ �� � Uw�z��6lmgoicn�gon�|}wypmr�" �P��n�x �� � U �6xev'��k�pmrsgCxcl�gCpmw��Cic���y��xN�cgClmpmiL¥cg � >� U icn�"1�}w�z'�6lmgoicnmgok${=vsl�pmrsgClo���*z
< ~'~7goz'k'w ���F��|qg�~'lmgonmgoz�p ��go� ��i!*�� ó icz'k ��go��� i!*�� ���2|-r'w���rA{îvslmpmrsgClFlmgC��zsg)pmr'w�n-~�w��6pmvsl�gc�
icz'k ¶ w��evslmg � wB����v'n�p�lJiLp�gon�n�xe��g�xc{7pmrsg�~7xenmn�wy��w���w�pmwygon�pmr'iLpqgo��gClm�cgc���Îz�pmrsg}z'g6��p�n�vs��n�go�6pmwyxez��e|qg
g6�sic� w�zsg�z�v'��gCl�w��Cic�Ug6�sic��~��ygon"icz'k[gon�pmiL����wBnmr��6xez'k�wypmwyxez'nqpmr'iLp��ev'iLl�icz4p�gCg�pmr'iLp�i)~�lmxc�clmgonmnmw�xez
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 �r'ghlmgonmv'�ypmn�k'wBnm�Cv'nmn�gok%iL�7x_�cg�~'lmx_�Hw�ksghi¼n�p�lJw��6p��6l�wyp�gCl�w�xez {=xcl¡i¹p�l�icz�nmwypmwyxezì�7gCp�|"gCgoz zsxezs�
lmgo�6lJv'wypm��goz4p icz'k¼lmgo�6lJv'wypm��goz4p�p�x�xH�C�Cvslo� !H~�go�Cw����Cic���y�c��n�v'��r»iSp�l�icz'nmwypmw�xez¹|}w����"xH�C�Cvsl�iLp�i
�Lic��vsg�" ��wy{�icz'kAxez'�y��w�{ ! � U r�icnFi��s�Hgok�~�xewBz�p}wBz �� � U � ���U|}r�w���r�w�n-xez'�y�E~7xenmnmwy�U�ygjwy{ �� � U
w�n�p�x pmr'gA�ygC{=p�xc{ ��� ¶ w��evslmg � nmrsxN|}n�i z4v���gCl�w��Cic�}g6�Hic��~U�yg¡xc{jrsxN| l�go�ygC�aicz4p�nmp�l�v'�6pmvslmgon
gC�cxe�y�cgjicn "1��w�n"w�z'�6lmgoicn�gok���pmr'gFnmwB�)v'�BiLpmwyxez'nq{¤xcl�pmr'w�no��icz'k�ic���UxcpmrsgCl�z�v'��gCl�w��Cic�U�'�evsl�gon"wBz�pmrsg
~�iL~7gClo�2|"gClmg ~7gClm{=xcl���gok$v'n�w�zs��� � � < �   � * � �� �r�w�nF�'�evslmg�|�icnj�cgozsgCl�iLp�gok�v'nmw�zs��got�v'iLpmwyxez'n
·,�e¸J�B· �e¸J�B· � ¸"|-wypmr Q!P ó � � P � �9� P 
 # * � � P ó � � P � # � *:icz'k��LiLl�wyxev'n��aic��v'gon�xc{	" �P��icn"��w�nmp�gok
w�z�pmrsg��CiL~�pmwyxez2��icz'k�ic�Bn�x¡�LiLl�wyxev'n:pmrslmgonmr'xe��k'nj{=xcl M ·=lJiLpmrsgCl)pmr�icz MGP ó ¸J��icn�k'w�n��Cv'nmn�gokSwBz
pmrsg�zsg6�Hp}~�iLl�iL�clJiL~�r2���*z¡pmrsg:~U�yxcpC�'goic��r$n�xe�Bw�k��Cvslm�cg)lmgC~'lmgonmgoz�pmn M >� U {¤xclFn�xe��g)�Jrsxew��6g�xc{�" �P�|}w�pmr$pmrsg g6�s�6gC~'pmwyxezhxc{"pmrsg ���Bic�m¥$n�xe��w�k$�Cvslm�cgc��|}r'w��Jrhw�n M >� icz'khw�nun�rsx_|}zS{¤xcl:�6xe� ~�iLl�w�n�xez�� �r'g:lmgonmv��ypmn}nmr'x_| pmr�iLpFicn�" ��w�n-w�z'�6lmgoicn�gok¡{¤l�xe� �:� M >� U ��x_�cgon�i_|"i_�¡{=lmxe� M >����� w�z¡i�zsxezs���xez'xcp�xezsg�|"i_�c����x_�Hw�zs��p�x_|�iLl�k'n��BiLlm�cgCl M ���Lic��vsgon�iLp��'l�n�p�icz'k[pmrsgoz��6xe� w�zs����ic��¥�p�x�nm� ic����gCl
M ���aic��v'gonC���6xez��cgCl��ew�zs�$p�x M >� � icn�" ��� ���:��fhg[xc�Un�gClm�cgok¹i$nmw�� w��BiLl:zsxezH����xez'xcp�xez'w��Cwyp��S{¤xcl
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��v'l}z4v���gCl�w��Cn�wBz'k'w��CiLp�gupmr'iLp-pmrsgClmg:iL�eicwBz¡w�n�i�v'z'w�t�vsg�" ��{=xcl}|}r'wB��rEpmrsg:�s��gok�~�xewBz�p�xc{ ! � U
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¶ wy�evsl�g � 
 < ~�xen�nmwy���yg�~'l�xc�clmgonmnmwyxez¡xc{�pmrsg:�'��gok¡~�xewBz�pmn�xc{ ! � U {=xcl " � � � " � � � " � � ��ic���,wBz
� � � ���u¸J� < �B�s����vsgc�4lmgok2��icz'k��cl�gCgoz�xc� ��go�6pmn��6xclmlmgon�~7xez'k�p�x "1� P "1��� � " � � � " � � ��lmgon�~7go�6pmwy�cgo�y�c�
!�xe�Bw�kS�Cwyl��C��gon)ksgoz'xcp�g��s�HgokS~7xew�z4pmnjxc{ ! � U {=xcl��6xclmlmgon�~7xez'k'wBzs� " �P�	|-r'w��yg�pmrsg[pmrslmgCg[nm��wy�er4pm�y�
goz'�BiLlm�cgokº��vsp)r'xe���yx_|��Cwyl��C��gon:ksgozsxcp�g �� � U � ¶ xcl�"1� P "1���C��p�|"xhk'w �7gClmgoz4p)�Cvslm�cgon M >� U�� iLlmgnmr'x_|}zhp�xAw�����v'nmp�l�iLp�g�p�|"x¡k'w �7gClmgoz4pu~�xen�nmwy���yg��yxH�CiLpmwyxez'nuxc{"pmr'w�n:�Cvslm�cgc�	{¤xclj�'��gokh~UiLl�ic��gCp�gCl�nC�
xez'���»xezsg$nmv'��r%�Cvsl��cg�|"xev'��k g6�sw�n�pC�jnmw���w���iLl��y�c�"{=xcl "1� P " � � �}p�|"x¼~7xenmnmwy�U�yg��yxH�CiLpmwyxez'n[xc{
� >� U�� iLl�g nmrsx_|-z2���}xcp�g pmr�iLpjic��� M > �Cvslm�cgon:��wyg�p�xEpmrsg�l�wy�er4puxc{ M >� � �,�4� ��go� ��i���� � ��fìrsgoz" � P "1� � icn�nmrsx_|-z2� M >� U�� w�z4p�gCl�n�go�6pmn �»iLp � [ � >� U�� � �-goz'�6gc�2pmr'w�n�w�z4p�gCl�n�go�6pmw�xez���io��x��C�Cvsl
iL�7x_�cg}xcl���go��x_| �� � U�� �c�Uvsp��)v'nmp	�7g�p�xupmrsg��ygC{=p�xc{ ����w�z�gowypmrsgCl��Cicn�gc� M >� U � � � >� U � ��wygon	�7go�yx_|����
xevspmn�w�ksg�xc{ E� 2 �4icz'k�zsxjlmgo�6lJv'wypm��goz4p�xH�C�Cvsl�nC��f%rsgoz "1� P "1� � icn"nmrsxN|}z2� M >� U 
 � � >� U 
 xH�C�Cvsl�ng6�sic�6pm�y��xez �¼icz�kAp�x�pmrsg�l�w��er�pFxc{��� � U 
 ·îw��Øgc�y�2xez �� � U 
 ¸J�7��� �,go� � iY��� �����6xclmlmgon�~7xez'k�w�zs��p�xpmrsg��7xev'z'k�iLlm�$��gCp�|qgCgoz¹l�go�6l�v'wypm��goz4p�icz'k¹zsxezH��lmgo�6l�v�wypm��goz4pC��f%rsgoz " � P " � � icn�n�rsx_|}z��
M >� U�� � � >� U�� xH�C�Cvsl�njiL�7xN�cg����,��goick'w�zs�[p�x�lmgo�6l�v�wypm��goz4pC� !HwBz'�6g M >� U�� � �»x��C�CvslJnu�7go�yx_| � � U�� �
pmr'wBn	wBz�p�gCl�nmgo�6pmwyxez��)v'nmp��Bwyg�p�x�pmrsg�l�wy�er4p	xc{ �� � U � ·îw��Øgc�y�cxez �� � U � ¸J�c���E�,go� � i�*�� ó � ¶ w�z'ic���y�c�czsxcp�g
pmr'iLp �� � � ��v'n�p���wygFp�x�pmrsgu�ygC{=p"xc{�pmrsgu~7xew�z4p M >� � · � ¸ � ���'wy{�l�go�6l�v'wypm��goz4p�x��C�Cv'l�n"{¤xcl " � P ���:�
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icn)iczSic�yp�gCl�z'iLpmw��cg p�x¡�6xe��~�v'pmw�zs�E~7xenmwypmwyxez�n-xc{��s�Hgok$~7xew�z4pmnuxc{ ! � U k'wylmgo�6pm���c� ¶ xcl:g6�sic��~��ygc�
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¶ wy�evsl�g � 
 < z�g6�sic��~��yg}xc{Upmrsg}gC�cxe��vspmwyxez�xc{ M >� U icz'k � >� U |}wypmr
" �P��ic�yxez'�j|}wypmr�xcpmrsgClqlmgo�ygC�Licz�p�Cvsl��cgonC�- �r'g:n�xe��w�kA�Cvslm�cgonF��iL�7go�ygok�|-wypmr¡z�v'�)��gClJn��6xclmlmgon�~7xez'k¡p�x M >� U |-wypmr � / " � P * # *�� � /
" � P � � � / "1� P � # ��� � / " � P � # � *�� 
 / " � P � # � *���|-r'w���r¡ic������wyg)w�z�· � � ����¸ P · � # � * � � # *e¸J�
 �r'g�icnmp�gCl�w � xez¹goic�Jr»�Cvslm�cgEksgoz'xcp�gon�pmrsg�~7xenmwypmwyxez xc{}pmrsg��s�Hgok¹~7xew�z4pmn)xc{ ! � U � < ���"xcpmrsgCl
~�iLlJic��gCp�gCl��aic��v'gon:iLlmg[�ewy�cgozºw�zhpmrsg[p�g6��pC��|-rsgClmg pmrsg�xcpmrsgCl�xc� ��go�6pmn�wBzhpmrsg[�'�evslmg�iLl�g�ic��n�x
ksgon��6l�wy�7gok2�

goic�JrA~7xew�z4p�xez����'|"g)�Cicz¡�6xe� ~�vsp�g " M � ¶ xcl-goic�Jr "1�J���ygCp " M · " ��¸�ksgozsxcp�g:pmr'gj�aic�Bvsgjxc{ " M
{=xev'z'k��4��iL~'~��y�Hw�zs�upmrsgu� iL~ ! � U p�x�pmrsg�v'z'w�t�vsg}w�z4p�gCl�n�go�6pmw�xez��7gCp�|"gCgoz�pmrsg���w�zsg ��P�� >� U icz'k
����!sw�z'�6g lmgo�6lJv'wypm��goz4p)p�lJicz'nmwypmwyxez�n:�6xclmlmgonm~�xez�k�~'l�go�Cw�n�go�y�hp�x��s�Hgok ~7xew�z4pmn)xc{ ! � U w�z ����|qg
r'i_�cg " M · " �m¸ P 
 wy{	icz'kExez'���[wy{	i�p�l�icz'n�wypmwyxez�xH�C�Cvsl�n�iLp "1�J�� }r4v'no���ew��cgoz�pmr'iLp}i p�l�icz'nmwypmw�xez
xH�C�Cvsl�nC��wypmnjv�z'w�t�vsgozsgonmnuw�nj�ev'iLl�icz4p�gCgokºw�{q|"g��Ciczºnmrsx_| pmr'iLp ��· " M ¸98���· " ��¸ [ 
�{=xcl)ic�B��" �P�
fhgEr'i_�cg[�Jrsgo�m¥cgok¹pmr'wBn)�CiLlmgC{îv'�����A{=xcl)�LiLl�wyxev�n:~�iLlJic��gCp�gCl�nmgCpmnC��icz'k |qg[r'io�cgEic�y|�io�Hn�{¤xev'z�k
pmr'iLp}pmr'w�n�w�zsgot�v'ic��w�p���r'xe��k'nC� ¶ wy�evslmg � nmrsx_|-n�p�|"x�g6�sic��~��ygono�
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¶ wy�evsl�g � 
 ��r'iczs�cg)w�z " M |-wypmr " ��ic�yxezs����� < � ��¸ � P 
 # * � � P * � � P ó � �F� 
j¸ �TP � � � P
� � � P �����qxcpmr < ¸�icz'k��}¸�nmrsxN| ~7xew�z4pmnjnmic��~U�ygokSic�yxezs� � {=xcl)pmr'g�icnmn�xH�Cw�iLp�gok ~�iLl�ic��gCp�gCl
�Lic��vsgonC� ��ic��rhn�ic��~��ygok�~7xew�z4p-lmgC~�lmgon�goz4pmn � >� U w�z�p�gClJn�go�6p�gokh|}wypmr �¼{=xclui�~�iLlmpmw��Cv'�BiLl-�Lic��vsg�xc{
" �P�� �rsgon�g �Lic��vsgon)iLlmg�v�n�gokSw�zh~U�yxcpmn'��¸uicz�kG
j¸J�,|}r�w���rSn�rsx_| pmrsg��Lic��vsg xc{ " M {=xev'z'kS���
w�� ~��ygo��goz4pmw�zs��pmrsgj� iL~ ! � U {=lmxe� pmrsg)�6xclmlmgon�~7xez'k'wBzs��wBz'wypmw�ic��~7xew�z4p�xez����'{=xcl�goic�Jr " ��v'n�gok
w�z < ¸�icz'k���¸J�4lmgon�~7go�6pmwy�cgo�y�c�� �rsg-nm�yxc~7gon�xc{7pmrsgon�gF�Cvslm�cgonC� �U· " M ¸98��U· " �m¸J�siLlmg-v'z�ic�:��w��evsxev'nm�y�
~7xenmwypmw��cgc�� �r'g�v�z'w�t�vsg " �-{¤xcl:|}r'w��JrApmr'g��s��gok$~7xew�z4pFxc{ ! � U �Bwygon�xez �»w�n��ewy�cgozS�4�Apmrsg�" �
�Lic��vsg�{¤xcl�|}r�w���r�" M · "1��¸ P 
H�2|}r'w��JrAiLlmg�iL~'~'l�xo�sw�� iLp�go�y� "1� P � # �[w�z < � ��¸Ficz�k�"1� P * # 
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lmgo�6lJv'wypm��goz4p:p�xAlmgo�6l�v'wypm� goz�p:k'x4gon)x��C�Cv'lo�	iLp " � � ó # � 0 � � � ��� � P � ó � � � ��icn)�Cicz �7g�n�gCgoz
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 # � *�icz�k�� P 
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pmrsg:xcpmrsgCl�lmgo�ygC�Licz4p��cgCxe��gCp�l�w��)n�p�l�v'�6pmv'lmgon�w�z�pmrsgj~Ur'icn�gu~���icz'gc�

� �



−1 −0.5 0 0.5 1
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

θ

g

2T

TUT

2T

2T

TUT

TUT

¶ wy�evsl�g ó	� 
 ���Hp�lmgo��gj�Cvslm�cgon ( >����� icz�k ( >� � {=xcl � P 
 # � *�·în�� ic���ygon�p � ¸J� �TP ó ·îw�z4p�gCl���gok'w�iLp�g
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~7gCl�wyxHk'w��Cic�B�y�¡ksgo��w��cgClmgokhg6�s�CwypmiLp�xclm��n��Hz'iL~'pmwB��w�zs~�vspmno�,w�z'�C��v�k'w�zs�[~�icwyl�njxc{�w�zs~�vspmn�xc{�k'w ��gCl�wBzs�
ksgC�cl�gCgon�xc{�nm��z'�Jrslmxez4�c��fhg}�Cic���ygok�pmr'wBn�~'lmxH�6gonmn�lmgo�6l�v'w�pm��goz�pC�ewBz�lmgC{¤gCl�goz'�6g�p�xjw�ksgoicn�xc{�~�iLp�p�gCl�z
�6xe��~U�ygCpmwyxez � ó�� � xcl���v'��~E{=xcl�� iLpmw�xez�� � � ó � � �
�Îzupmrsgq�6xez�p�g6�Hp�xc{H�7xcpmrupmrsgqw�z�p�gC�clJiLp�g6��icz'kH���'lmg�·=� ¶ ¸7icz�kjpmrsgCpmi�z'govslmxezj��xHksgo��no�_|"g�nmrsxN|qgok

� 




−1.5 −1 −0.5 0 0.5 1 1.5
0

0.5

1

1.5

θ

g

A

2T

TUT

1 1.2 1.4 1.6 1.8 2

0.8

0.9

1

1.1

1.2

1.3

∆ t

g
B

¶ wy�evsl�g ó � 
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v'z'got4v'ic��nmp�lmgozs�cpmr'n icz�k��Nxcl {=lmgot4v'goz'�CwygonC�¼ �rsgEicz'ic����nmwBn�|qxev'�Bk2��xc{u�6xevsl�n�gc�"�7gE�)v'�Jr»��xclmg
�6xe��~U��w��CiLp�gokºw�z�nmv���r��CicnmgonC� �-x_|"gC�cgClo��pmrsg���icnmw���w�ksgoi�pmr�iLp)pmrsg[�yxH�CiLpmwyxezSxc{}i¡�s�HgokS~7xew�z4p
xc{uicz»iL~'~�lmxc~'l�w�iLp�go����ksgC��zsgok¼��iL~»w�z¹pmrsg�� ¶ �Cicn�gc��xcl pmrsg�·î��ic��¥ºxc{J¸�g6�Hw�nmp�goz'�6gExc{ui$�s��gok
~7xew�z4puw�z$pmrsg�pmrsgCpmi�z'govslmxezh�Cicn�gc�	ksgCp�gCl�� w�z'gon�lmgo�6l�v'wypm� goz�pjn�pmwB����rsxe��k'n�w�z$pmrsg � xclmg��cgozsgCl�ic�
n�gCp�pmwBzs�s���Îzjxcpmr'gCl�lmgo�6goz4p,|"xclm¥��L|qg"r'io�cg�ic��n�x-��gC�ev�zjn�pmv'ks�Hw�zs��r'x_| icz)g6�s�CwypmiL���yg��6go�B�elmgon�~7xez'k�n
p�x¹n�p�xH��r'icn�pmwB�¡w�zs~Uvspmn � ó���� ��v'n�w�zs�Si � iLlm¥cxN� ��r'icwBz iL~'~�lmxeic��r pmr'iLp��Hwygo��k�n��'l�w�z'�$nmpmiLpmw�n�pmw��Cn
icn�i�{îv'z'�6pmwyxez�xc{�pmrsg�wBz�p�gCl�wBzs~�vspuw�z4p�gClm�Lic��k'w�nmp�l�wy��vspmw�xez2� ¶ xcl�goic��r¹w�z4p�gCl�w�z'~�vspjw�z4p�gClm�Lic��w�zSi
n�p�xH��r�icn�pmw���p�l�icw�z��cpmrsg�p���~�gon�xc{��cgCxe��gCp�l�wB��n�p�l�v'�6pmvsl�gon	k�w�nm�Cv'nmnmgok�wBz:pmr'wBn�~UiL~�gCl��Cicz��7g�ksgC��zsgok���-x_|"gC�cgClo��pmrsg�t�vsgon�pmw�xez¼xc{ursx_| p�xºksgCl�wy�cgE~�lmxc��iL��w��Bw�n�pmw���n�pmiLp�go��goz4pmn�lmgo�BiLpmw�zs�hlmgo�6l�v�wypm��goz4p
��w�¥cgo��w�rsx�x�k�p�x�w�z'~�vsp�p�l�icw�zEn�pmiLpmwBn�pmw��Cn�l�go� icw�z'n�{=xcl�{îvspmvslmg�|"xclm¥U�
Y[b�� �,ª�© � § « � ��§�� ]_\cd� �r'wBn�|"xclm¥¡|�icnF~�iLlmpmw�ic������nmvs~'~7xclmp�gok¡�4� �-iLpmwyxez�ic� !s�Cwygoz'�6g ¶ xev'z'k'ia�
pmwyxez¹�clJicz�pmn 
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¶ wy�evsl�g ó�� 
� �rsgunmr'ick'gok�lmgC�ewyxez�w�z�k'w��CiLp�gon�pmrsgu{îv'���Ug6�Hw�p�n�gCp E� 2 {¤xcl�pmrsg'�N��wBzs~�vsp��Cicn�gc�q�*z'w�pmw�ic�
�6xez'k�wypmwyxez'n-pmr'iLpu��wyg�w�zApmr'w�nFlmgC�ewyxez$iLlmg�� iL~'~7gok�w�z4p�x[pmr'g�n�gCp � MT[ ó�� w�zApmw���g��ygonmnFpmr'icz�xcl
got�v'ic�2p�x ���)� !�gCgjpmrsgup�g6�Hp}{=xcl}ksgC�Uz'wypmwyxez[xc{���iL�7go�ygok�~7xew�z�pmno�

 }rsg�~�xewBz�pmn�� icz�k � iLlmg�~'l�gC��wyxev�nm�y�jksgC��z'gok2�L��vsp�|qg�lmgC~7goiLp�pmrsgowyl�ksgC�Uz'wypmwyxez'n	icz'k�ksgC��z'g
xcpmrsgCl[~7xew�z4pmn�rsgClmgc�
� w�n�pmrsg¡~7xew�z4p�ic�yxez'��pmrsg M ��z�v'�����C��wBzsg�pmr'iLp�w�z4p�gCl�n�go�6pmn�pmrsgApmrslmgonmrsxe�Bk
� M P ó�� �� �r'gF�Cvsl��cg���w�n"pmrsg�{¤xclm|�iLl�k�icz'k[��ic��¥4|�iLl�k�p�l�i���go�6p�xclm�[pmrslmxevs�er �)�� �rsg�~7xew�z�p � �
ic�yxez'� ���sw�n�xc�'pmicw�z'gok��4� C'x_|}wBzs������ic��¥4|�iLl�k�i�pmw�� g ��� S " �P�� �rsg�~7xew�z4p � w�n�pmr'g�v�z'w�t�vsg
~7xew�z4p}xc{�wBz�p�gCl�nmgo�6pmwyxez�xc{ �¼icz'k�pmrsg��Cvslm�cg�xc�'pmicw�zsgok����¡nmr'wy{=pmw�zs���ºk'x_|}z����3�¡v�z'wypmn}wBz¡pmrsg
� ��k�wylmgo�6pmwyxez2�j }rsg��Cv'lm�cg 	 � � 	 � U · � ¸F�6xez4pmicw�z'n�~7xew�z4pmn}pmr�iLp�iLl�g�g6�sic�6pm�y� ��� S " �}i_|"i_�${¤lmxe�
pmrsl�gonmrsxe��khicz'k ��wygon�p�xApmrsg l�wy�er4puxc{ 	 � U · � ¸jnmw�z'�6g ��� S " � � " �P�� �rsg�~7xew�z4p=3 ��wygonuic�yxezs�
pmrsg��Cvslm�cg 	 � � 	 � U · � ¸Ficz'kAwBn4�Av'z'wypmn-iL�7x_�cg����� �rsg�~7xew�z�pmn � � � icz'k 1 ��wyg �Av'z'w�pmn��7go�yx_|
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3}� � icz'k �)�2lmgon�~7go�6pmwy�cgo�y�c�2icnunmrsxN|}z$w�z ¶ wy�evslmg ó�� � < z��A~7xew�z�p�w�zApmrsg�lmgC�ewyxez � � � � � � �
wy{�n���z�iL~'pmw��Cic���y��l�gon�gCpC�s|}w����U�7g-~U��ic�6gokEw�z�pmrsg�lmgC�ewyxezEiL�7x_�cg �Sicz�k�p�x�pmr'gFlJwy�er�p�xc{ 	 � � 	 � U · � ¸J� �r�v'n�pmr'gon�gE~7xew�z�pmn�iLlmg¡�ygonmn�pmr�icz"��� S " ��io|�io�»{=lmxe� pmr'gEpmrslmgonmrsxe�Bk¼icz'k2�"|}rsgoz C'xN|qgok
{=xclm|�iLl�k2�'|}wB���7�6lmxenmn�pmrsl�gonmrsxe��kE�7gC{=xclmgupmw���g'���)�q �rsgCl�gC{¤xclmgc��p�x�v'z'ksgClJn�pmicz'k�|}r'iLp�~7xew�z4pmn�iLlmg
w�z�pmr'gu{=v'�B��g6�swyp�n�gCp E� 2 �s|qg)zsgCgok�p�x�v'z'k'gCl�n�pmicz'k[|}r'iLp�~7xew�z4pmn2C'x_| w�z�p�x�pmr'wBn�lmgC�ewyxezEw�z�pmw�� g
" �P�

��xez'nmw�ksgCl�pmrsg[{¤xcl�|"iLl�k p�l�i���go�6p�xclm�ºpmrslmxevs�er � ·=pmrsg�{¤xclm|�iLl�kºicz'kº��ic�m¥�|�iLl�kºp�l�i��Îgo�6p�xcl��
pmrsl�xevs�er � w�n)k'icnmrsgok w�z ¶ wy�ev'lmg ó�� ¸J����{�pmr'g[� iL�ez�wypmv'ksg xc{�pmr'g��cgo�6p�xcl��'go�BkSpmrslmxev'�erSpmr'w�n
~7xew�z4p:w�nj��gonmnupmr'icz�pmrsg�� iL�ez�wypmv'ksg�xc{�pmrsg�nm�yxc~7g�xc{�pmrsg��Cvsl��cg � � 1 iLp)pmrsg�~�xewBz�p ����pmrsgozpmrsg�{¤xcl�|"iLl�k�p�l�i���go�6p�xclm����v'n�p:w�z4p�gCl�n�go�6p)pmrsg��Cv'lm�cg � � 1 iLp)i¡~7xew�z�pC�	��iL�7go�ygok < w�z ¶ wy�evsl�gó�� �� �rsg�~�xewBz�pmn ���� �� � �< icz'k �� iLl�g�xc��pmicw�zsgok��4� C'x_|-w�zs� ��� � � < icz'k � �2��ic��¥4|�iLl�k'nuwBz
pmw�� g " �P��lmgonm~�go�6pmw��cgo�y�c�h �rsg�n�gCp�xc{}~7xew�z4pmn)�6xez4pmicw�zsgok¹|}w�pmr'w�zSpmr'g�lmgC�ew�xez �� �� �< �� �� ��|}rsgozC'xN|qgok�{¤xcl�|"iLl�k�pmw���g�" �P�,�Hwygo��k�n�pmrsg lmgC�ewyxez � � � � � � �� �r�v'nu~7xew�z4pmnjw�z �� �� �< �� �� ��wyg z'x
��xcl�g:pmr'icz#��� i_|"i_��{¤l�xe� pmrsl�gonmrsxe��k�·=¥cgCgC~Uw�zs��n��Hz'iL~'pmwB�ulmgon�gCpFw�z¡� wBz'kU¸J�'icz'kAiLlmg:pmrsgCl�gC{¤xclmg
~�iLl�pjxc{ E� 2 ���-xcp�g�pmr'iLpC��icn�nmrsx_|-z�w�z ¶ wy�ev'lmg ó�� ��pmrsg�~�iLl�pjxc{�pmrsg �7xev'z'k'iLl��Axc{ �� ����< �� ��
�7gCp�|"gCgoz �� icz'k �< g6�Hp�goz'k'n:�7go�yx_| pmrsg�p�l�i��Îgo�6p�xcl���{=lmxe� �� p�x �< wBz$pmr'w�nu�Cicn�gc�[ �rsg�~7xew�z4pmn
xez¡pmr'w�n��7xev'z'k�iLlm�[nmgC�e��goz�pFiLlmgjg6�sic�6pm�y�Epmrsxen�g)~7xew�z�pmn�pmr'iLp C'xN| p�x�pmrsg:n�gC�e��goz4p � < xc{�pmrsg
�Cvsl��cg � � 1 wBz�pmw���g " �P� }rsgunmvs��n�gCp"xc{ E� 2 ksgonm�6l�w���gok[iL�7x_�cgulmgon�v'�ypmnq|}rsgoz[pmrsgu�6xez'k'wypmw�xez�xez�nm��xc~�gon�iLp�pmrsg�~7xew�z4p�ìw�n	��gCpC�� �r'wBn��Cicz�xH�C�Cvslo�c{=xcl	g6�sic��~���gc�ewy{ � w�n	nm� ic����icz'k)pmrsgClmg�w�n	�)v'�Jr��clmgoiLp�gCl��6xez4p�l�ic�6pmwyxez
w�z�pmr'g M ��k'w�lmgo�6pmwyxezEpmr'icz¡w�z�pmrsg � ��k�wylmgo�6pmwyxez2��f%rsgoz¡pmrsgjnm�yxc~7gon�iLp}pmr'gu~�xewBz�p � ksx zsxcp}��gCgCp
pmrsg��6xez'k'wypmw�xezExevspm��w�z'gokEiL��xN�cgc�Upmr'goz�pmrsg)~�xewBz�p <�ksx�gon}zsxcp�g6�sw�n�p-icz'k�pmrsg)goz'nmv'wBzs��{=v'�B�7g6�Hwyp
n�gCp}|qxev'�BkE�6xez�pmicw�zAi�lmgC�ewyxez���xev�z'ksgok[�4� �mv'n�p �� ����� �� �
< n�go�6xez'k�~7xclmpmwyxez¡xc{ E� 2 ��w�gon-iL�7x_�cg��¼icz'k$w�n-goicnmwygCl�p�xEv'z'k'gCl�n�pmicz'k2� �	xew�z�pmn�ic�yxez'��pmrsg

�Cvsl��cg 	 � U � � ��	 � U · � ¸J��|}r'goz C'x_|"gokS{=xclm|�iLl�kh{=xcljpmw���g�"1�J�,iLl�g lmgon�gCpjp�x¡~�xewBz�pmnjiL�7xN�cg 3 xezpmrsg��Cvslm�cg 	 � � 	 � U · � ¸J�� �r�v'nC��icz���~7xew�z4pmn}����w�z'� xez¡xcl�p�x[pmrsg:lJwy�er�p-xc{ 	 � U � � � 	 � U · � ¸-iLlmg�z'x��xcl�g�pmr'icz���� io|�io�${=lmxe� pmrslmgon�rsxe��k2�2|}w�pmrAl�gon�gCpjiLp " �}pmiL¥cgoz w�z4p�x�ic�C�6xev�z�pC��icz'khiLlmg�ic��n�x
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