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	 l z�_7z�n bBfUbB_�bdtUf j n�z�f j ^�h fUb � rHh j �(~4bdt
� ^�n b j hDfU^ l cmzds��6C j farNfar4bdtab
	�far�b,~�h u h4^�Cgh �;~�z�h;f j f s j t �4bBfUbB_7n j h�bd�NyF_a^�n n bdz��
ta~4_7bdn bdhDfatp^�yg^�;HtUbB_a]�z=;HcebdtB� � r j tOC�^�_ u ��bdz�cmt\C j far l _a^�;Hcebdn�tOC�r�bB_ab|far�bP_7bdcmz�f j ^�h
;!bBf.C�bBbdh far�b,^�;HtUbB_7]�z=;Hcmbdt�z�h�� far4b ��bdt j _abd� j h4yF^�_<nOz�f j ^�h j t|z l z�_7f j z�c�� j � bB_abdh;f j z�c
b��(~�z�f j ^�h�� @*~ � r l z�_7z�nObBfUbB_gbdtUf j nOz�f j ^�h l _a^�;HcebdnOt�z�_ab/far4bdh � ^�nOn ^�h�cmsP_7bByFbB_a_7bd� fU^
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R hD]�bB_<tUb l _7^�;HcebdnOt�rHzd]�b/]�z�tUf z l�l c jm� z�f j ^�h�t j h9t �Bj bdh � bWz�hH�9bdh4` j h�bBbB_ j h4`4� R h,far j t
C�^�_ u 	�C�b � ^�h�t j �4bB_ l _a^�;HcebdnOt]C�r4bB_ab j hDfUbB_<h�z�c l _a^ l bB_af j bdt�^�y�n bd� j z�z�_abW^�y j h;fUbB_abdtUf�	
C�r jY� r$	�r4^�C�bB]�bB_%	�z�_ab,^�yFfUbdh h4^�f�z �B� bdtat j ;Hceb,� j _ab � faces��-?4^�_Pb�&4z�n l ceb
	 j h tU^�n bLz l �
l c jY� z�f j ^�h�t!C bOz�_7b j hDfUbB_7bdtUfUbd� j hx�4bBfUbB_<n j h j h�`�far4b j h;fUbB_7h�z�c bdcYz�tUf jm�1� ^�n l ^�t j f j ^�h ^�y
;!^(� j bdt C j far4^�~4fw�4bdtafU_a^ s j h4` j f�	4^�_ C ^�~Hcm� c jeu bkfU^ u h4^�C far4b/~�h���bB_a`�_a^�~�h��PtUfU_7~ � fa~4_ab
j h tUbdz�_ � rO^�y!^ j c C j far4^�~4f z � fa~�z�cYcesp��_ j cmc j h4`4� � r4bdtUb �;~�z�h;f j f j bdt z lHl bdz�_ z�t � ^(bD[ �Bj bdh;fat
j h1far4b l z�_af j z�c*� j � bB_abdh;f j z�c*b��;~Hz�f j ^�h�t(' r4bdh � bBy&^�_afar|z=; ;�_abB] j z�fUbd� ;(s)�+*�,#-�C�r jm� r z�_ab
~�tUbd�,fU^|�4bdt � _ j ;!bkfar4b/_abdt l ^�hHtUb ^�y far4b/n bd� j z fU^�y&^�_ � bdt�	�z�h��9far�bW�4bBfUbB_7n j h�z�f j ^�h ^�y
far4bdtUb � ^;bD[ �Bj bdhDf�hHz�fa~4_7z�cmcesPcebdz���twfU^ j hD]�bB_<tUb l _a^�;HcmbdnOtB�

?4_7^�n zph(~�n bB_ jm� z�c l ^ j hDf ^�y ] j bDC.	 j hD]�bB_7tab l _7^�;HcebdnOt j hD]�^�cm] j h�` l z�_af j z�cT� j � bB_abdh/�
f j z�c�b��;~�z�f j ^�h�t/z�_ab|]�bB_as � rHz�cmcebdh4` j h�`4�W~�h�c jeu bOh4^�h�c j h4bdz�_ l z�_af j z�c�� j � bB_abdh;f j z�c b��(~�z��
f j ^�h�t%	�far4bBs/�4^ h4^�f ^�h�ces>_7b��;~ j _ab�far4bwtU^�cY~4f j ^�hW^�y0���1�w^�_ yFbDC c j h4bdz�_ jKF bd�pta~ ; l _a^�;HcebdnOt
j h bdz � r h4^�h�c j h�bdz�_�tUfUb l 	#;T~4f."32��54�� @ j h � b C bpz�_abWce^(^ u*j h4` y&^�_g� j tafU_ j ;H~4fUbd� l z�_7z�n6�
bBfUbB_7t\C�r jY� r n�zds ;!b|� j t � _abBf jKF bd�%;;s far4^�~�taz�h��Ht>^�_pfUbdh�tp^�ywfar4^�~�taz�h��HtW�4bB`�_7bBbdtW^�y
y&_abBbd�4^�n7	!far4b1h;~HnO;!bB_�^�y�c j h4bdz�_ jKF bd�9ta~ ; l _a^�;Hcebdn�t j h,bdz � rxh4^�h�c j h4bdz�_gtafUb l n�zds ;!b
tUbB]�bB_7z�c�r;~�hH�4_abd��t ^�_>far4^�~Htaz�h���tB� : t>z�hxb�&4z�n l ceb
	 far�b fU_7z�h�tan j tat j ^�hLfU^�n ^�`�_7z l rDs
z l�l c jm� z�f j ^�h � j t � ~�tatUbd� j h @(b � f j ^�h J(�AMO_ab��;~ j _abd� z fU^�faz�c\^�y������I> N E j fUbB_7z�f j ^�h�t%	Hz � �
� ~�np~�cmz�fUbd� ^ ]�bB_1tU^�n b >�� B�bDC�fU^�h tUfUb l tB�6@ j h � b <��9b�& l bB_ j nObdhDfat C�bB_abP~�tUbd�$	\far j t
n bdz�h�twzpfU^�faz�c�^�y\_a^�~4`�r�cms9�<��/	 ������tU^�cm~�f j ^�h�t ^�y\z�HgbdcmnOr4^�cef F b��(~�z�f j ^�h�� N�^�n l ~4faz��
f j ^�h�z�c � ^�hHt j �4bB_7z�f j ^�h�tkz�_ab far4bB_abBy&^�_ab ^�y�^�~�fatUfaz�h�� j h�` j n l ^�_afaz�h � b j hLfar4b �4bdt j `�h ^�y
z�ce`�^�_ j far�nOt}fU^�tU^�cm]�b/ta~ � r l _a^�;HcmbdnOtB�

N�^�hHtUb��;~�bdhDfaces
	�far4b9`�^�z�c�^�y far j t C ^�_ uNj t1far4b,�4bB]�bdce^ l n bdhDf�^�ygfUb � r�h j �(~4bdt y&^�_
far4b8�:9<;�=>����?1h(~�n bB_ jY� z�cwtU^�cm~4f j ^�h ^�ykt7~ � r j hD]�bB_7tab l _a^�;HcmbdnOt�	 ;Tz�tUbd� ^�h z��Hz l f j ]�b
�Hh j fUbWbdcebdnObdhDf>n bBfar�^(��td� :gyFfUbB_ far4b tUfaz�fUbdnObdhDfW^�y�far4b l _a^�;Tcebdn j h N}r�z l fUbB_O��	�C�b
C j cYcH�4bB_ j ]�b62A@/����?B���C=D���C=E�����F���#���C?D=G")2H?B�C� yF^�_ j hD]�bB_7tab l _7^�;HcebdnOt j h N}r�z l fUbB_��I	 ;!^�far
y&^�_,h�z�fa~4_7z�cKJ bdh4bB_7`�s f s l b%L �(~�z�h;f j f j bdt z�t6C�bdcmc z�t y&^�_9`�bdh4bB_7z�c>y&~�h � f j ^�h�z�cmt�	 z�h��
�4bdn ^�hHtUfU_7z�fUb�far�b j _�bD[ �Bj bdh � s�� :gcmfar4^�~4`�rOz���z l f j ] j f�sOz�h���bB_a_a^�_�bdtaf j nOz�f j ^�h|z�_abgh4^(C
� ^�nOn ^�hHces,z �B� b l fUbd� j h,far�bOh;~�nObB_ jm� z�c tU^�cm~4f j ^�hL^�y l z�_af j z�c � j � bB_abdh;f j z�c\b��;~�z�f j ^�h�t�	
far4bBs�r�zd]�b>h�^�fws�bBf�yF^�~Hh��Pfar4b j _ C�z s j hDfU^1far4b>ta^�cm~4f j ^�hP^�y j hD]�bB_7tab l _a^�;HcebdnOtd� � r4bdtUb
fUb � rHh j �(~4bdt z�_7bgfar(~�t�h4bDC fU^pfar j t ��bdcm�|z�h�� l _a^�n j tab�zWt j `�h j � � z�h;f�`�z j h j h�bD[ �Bj bdh � s
� ^�n l z�_7bd� fU^ l _7bdtUbdhDf�tafaz�fUb���^�yM��far4b���z�_7f z�ce`�^�_ j far�nOtB�

H
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: tUb � ^�hH�$	Th4bDC z�t l b � f�^�y far j t C ^�_ u�j t�far4b j h � cm~�t j ^�h�^�y ;!^�~�hH��t j h;fU^Ofar4bptU^�cm~/�
f j ^�h l _a^ � bdtat j h Nwr�z l fUbB_4<(� R h l _7z � f jm� z�c z l�l c jm� z�f j ^�h�t�	 l r;s(t jY� z�c\~ lHl bB_gz�h�� ce^�C�bB_
;!^�~�h���t�^�h l ^�tat j ;Hceb ]�z�cY~4bdt}^�y far4b>~�h u h4^�Cgh � ^;bD[ �Bj bdhDfatgz�_ab>~�ta~�z�cYces�zd]�z j cmz=;Tceb
	4b j �
far4bB_WyF_a^�n l _ j ^�_ u h4^(C�cebd�4`�b|^�y�far�b l z�_af jY� ~�cmz�_ � z�tUbP~�h��4bB_ j hD]�bdtUf j `�z�f j ^�h$	 ^�_/y&_a^�n
b�&*fU_abdnOz�c�nOz�fUbB_ j z�c l _a^ l bB_af j bdt b�& j taf j h4` j h�h�z�fa~4_ab�� ?4^�_wb�&4z�n l cmb
	'Cgr4bdh j �4bdh;f j yFs j h4`
far4b�~Hh��4bB_a`�_a^�~Hh�� tUfU_7~ � fa~4_7b yF_a^�n tUb j tan jY� n bdz�ta~4_abdnObdhDfat�	 �4bdh�t j f j bdtk^�y}_a^ �7u tOC j cmc
;!b ;!bBf.C�bBbdh z lHl _a^%& j nOz�fUbdcmsJ��`	� � n�
 '*C}z�fUbB_C-/z�h�� ���,`	� � n�
 '&^�tan j ~�n z�h�� z�c jeu b
n bBfaz�cmtC-<�\R h l _7z � f jm� b
	\ta~ � r ;�^�~Hh���t z�_abO~�ta~�z�cYces9nW~ � rxf j `�r;fUbB_%		z�hH�xz�c jeu b ;!^�~�h���t
z�_ab zd]�z j cmz=;Tceb�yF^�_ ^�far4bB_ l _a^ l bB_af j bdt1z�t C bdcYc:	�ta~ � rNz�t bdcmz�tUf jm�Bj f�s � ^(bD[ �Bj bdh;fatB� � r4b
bD[ �Bj bdh;f j h � cm~�t j ^�hW^�y�ta~ � rT;!^�~�h���t j t � j t � ~�tatabd� j h N}r�z l fUbB_ <7C�r4bB_ab C�b��4bB]�bdcm^ l z�h
� ;%?D=G����1��?�� �%?��I��� j h z � ^�hDf j h(~4^�~�t�tUbBfUf j h4`Oz�h��,tar4^�C j fat}bD[ �Bj bdh � s j h�bdh�rHz�h �Bj h4`
tUfaz=; j c j f�s|^�y j �4bdh;f j ��bd� � ^;bD[ �Bj bdhDfatd�

R h N}r�z l fUbB_ � 	 C b b�&*fUbdh�� far4b l _a^�;HcebdnOtw~Hh��4bB_ � ^�h�t j ��bB_7z�f j ^�h�fU^ far4b � z�tUb/far�z�f
n ^�_ab|far�z�h �U~�taf/^�h4b�n bdz�ta~4_7bdn bdhDf j tpzd]�z j cmz=;Hceb�� � r j t � z�h);!b�y zd]�^�_7z=;Tces ~�tUbd� fU^
ta~ lHl _abdtat�far4b b � b � fat�^�y/n bdz�t7~4_abdn bdh;fPh�^ j tUb
	�z�h�� b�&4z�n l cebdt|^�y>far j tPz�_ab tar4^(C�h��
R fpz�cmta^Lz�cmcm^�C�tpfU^ tU^�ce]�b � bB_afaz j h � cmz�tatabdtW^�y l _a^�;Hcebdn�t j h%C�r jm� r ^�h�b�nObdz�ta~4_abdn bdh;f
j t h4^�fWta~ [ �Bj bdh;fkfU^ j �4bdh;f j y&s,far4bO~Hh u h�^�C�h � ^(bD[ �Bj bdh;fB�O{�bBs�^�h���far4b|z�ce_abdz��4sLr j `�r
� ^�n l ~�faz�f j ^�h�z�c _ab��(~ j _abdnObdhDfatky&^�_>� j tUfU_ j ;H~4fUbd� l z�_7z�n bBfUbB_ j �4bdh;f j � � z�f j ^�h j hxq i Z t�	
np~�cef jel cmbpn bdz�t7~4_abdn bdh;fat j h � _abdz�tUb j f bB]�bdhJn ^�_ab�� � r j tk_7b��;~ j _abdt ~�t j h�`9t l b �Bj z�c jKF bd�
z�ce`�^�_ j far�nOt faz j cm^�_abd�OfU^Wfar4b l _7^�;Hcebdn � H�^(C bB]�bB_ 	4far4b j _�tUfU_<~ � fa~4_ab�z�cYce^�C�t�yF^�_ bD[ �Bj bdh;f
l z�_7z�cYcebdc jKF z�f j ^�h tUfU_7z�fUbB` j bdt�	 y&^�_pb�&*z�n l ceb|~�t j h4` � cm~HtUfUbB_7t>^�y � ^�n l ~4fUbB_7td� � r4b C ^�_ u
_ab��(~ j _abd�9yF^�_gbdz � r ^�y far4bWta~ ; l _a^�;HcmbdnOt}z�tatU^ �Bj z�fUbd� C j far ^�h4bpn bdz�ta~4_abdnObdhDf j twfar(~�t
� j tafU_ j ;H~4fUbd��fU^�� j � bB_abdh;f � ^�n l ~4fUbB_7tB� � r�bWtUfU_7~ � fa~4_ab/^�y�z l _a^�`�_7z�n �4^ j h�`�far j t C j cmc
;!b j h;fU_a^(�H~ � bd� j h N}r�z l fUbB_ � �

� r�bWfUb � r�h j �(~4bdt �4bB]�bdce^ l bd�Lfar;~�tgy z�_kz�fkfar4b��	z l cmz � bWb��(~�z�f j ^�h C j cmc ;!bWz lHl c j bd�
fU^ l z�_<z�n bBfUbB_ j ��bdhDf j � � z�f j ^�h l _a^�;TcebdnOt�yF^�_gfar4b HgbdcmnOr4^�cmf F b��;~�z�f j ^�h j h N}r�z l fUbB_ J(�
@ j h � b HgbdcmnOr4^�cef F E tgb��(~�z�f j ^�h j t�far�bWy&_ab��(~4bdh � s9�4^�nOz j h9]�bB_7t j ^�h,^�y�far�b C}zd]�b1b��(~�z��
f j ^�h$	 l z�_7z�nObBfUbB_ bdtaf j nOz�f j ^�h yF^�_ far j t�f�s l bW^�y l _7^�;HcebdnOtgr�z�tgn�z�hDs,z lHl c jm� z�f j ^�hHt j h
`�bB^ l r;s(t jm� tB� R f C j cmcI;�b}tar4^(C�hWfar�z�f z��Hz l f j ]�b�fUb � r�h j �;~4bdt z�h��WbB_a_a^�_ bdtUf j n�z�f j ^�h\C ^�_ u
j h far j t � ^�h;fUb�&(fkz�t C�bdcmc:	�z�hH�9far�z�fgfar4bBs cebdz��9fU^|]�bB_as�bD[ �Bj bdh;fgt � r4bdn bdtB� � r4bWn ^�tUf
� ^�n l cmb�& l _7^�;HcebdnOt}^�y far j t C�^�_ u C j cmc�;!b � ^�h�t j ��bB_abd� j h�far j t � r�z l fUbB_ �

vxb � ^�h � cm~H�4b]C j far|z�hP^�~4face^(^ u ^�h�far4b � rHz�cmcebdh4`�bdt ^�y j h;]�bB_7tUb l _a^�;Hcebdn�t�far�z�f}z�_ab
h4^�f�	�^�_�^�h�ces ;�_ j b���s
	*fU^�~ � r4bd� j h�far j t C�^�_ u �

��� ����
�� ��� ����� � �*���g�!�"� � � �*�������	� �
� r4b/fUb � r�h j �;~4bdtg�4bB]�bdce^ l bd� j h9far j twfar4bdt j t�tar�^�~�cm� ;!b � ^�h�t j �4bB_abd� j h9] j bDC ^�y�z � fa~�z�c
z l�l c jm� z�f j ^�h�tB� � ^Wfar j t z j n 	IC b j h;fU_a^(�H~ � b}f.C�^ l _a^�fU^�f s lTjm� z�cHz l�l c jm� z�f j ^�h�td� � r4b���_7tUf
^�h4b
	�h4^�hH�4bdtUfU_7~ � f j ]�bgfUbdtUf j h4` 	4fU_ j bdt�fU^O�4bBfUbB_7n j h4b far4bkbdcmz�tUf jm� l _a^ l bB_af j bdt�^�y z nOz�fUb��
_ j z�c2;(s,ta~ ;��Ub � f j h4` j f fU^�z u h4^�Cgh y&^�_ � b
	 z�h�� n bdz�t7~4_ j h4`|far4bp_abdta~�cef j h4`|�4b��Hb � f j ^�h��
� r4bgtUb � ^�h��$	(bdceb � fU_ jm� z�c j n l bd��z�h � bwfU^�nO^�`�_7z l r;s
	*~HtUbdt�bdceb � fU_ jm� z�c l ^�fUbdh;f j z�cmt�z lHl c j bd�
fU^Ofar4bO;�^�~Hh���z�_asO^�y z ;!^*�4s�fU^ j nOz�`�b j fat j hDfUbB_ j ^�_d�

# ����� $'& ���=�������VU $ � $'& �(� � &%$ : tata~�n b C�b C�z�h;f fU^ j h4y&bB_ far4b�tUf j � h4bdtat l _a^ l bB_af j bdt\^�y
z ;!^(��s C j far4^�~�f faz u*j h4` j fwz l z�_afw^�_���bdtUfU_a^ s j h4` j f}^�far4bB_ C j tUb
	4y&^�_wb�&*z�n l ceb7;!b � z�~�tUb
j f j t l _ab �Bj ^�~Ht|^�_6;!b � z�~�tabLz�h z�tatabdtatan bdh;f�^�y/far4b ;!^(��s j tP_ab��;~ j _abd��;�bBy&^�_ab j f j t
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force f(x)

? j `�~4_abN��� ����=G� ;%= @  � ��� � �
� ���C��?D���5; ?D= �
� ?B���C?D=G��� ��4 2�@�@  =:; 2H?D=D��� ����������;C�C�	��
 ���C?�
� ��" ���F2��1� =G� � �C��? ��?>2
?B����� =�� � ?� � ��" ���F2��1��������� ;%?B� � = � � � 2H; ?D=D��� ?>� 2�� 2�@�@  =>� �
����?B���C� 2� ������F;���� �� ��� ' � -��

�4b l cm^ s�bd��fU^ ~�tUb�� � r j t�y&_ab��(~4bdh;facesO^ �B� ~4_7t j h �;~Hz�c j f�s � ^�hDfU_a^�c!^�y l z�_afat j hPz�bB_a^�t l z � b
j h��H~�tUfU_ j bdt%	(z�h�� n�z�hDs�^�far4bB_ z l�l c jm� z�f j ^�h�tB�

� r�b j �4bdzO^�y�far4bWnObBfar4^(� z l�l c j bd� fU^Pz|n bdn ;�_7z�h4bW^�y�t l z�f j z�cmcmsP]�z�_as j h4`ObdcYz�tUf jm�
l _a^ l bB_af j bdt j t far4bdh�z�t�yF^�cYce^�C�t�' tUbBb ? j `�~4_ab1� -<� u h4^�C j h4`Wfar�bg_abdtaf}tafaz�fUb ^�y	far4b n bdn6�
;�_7z�h�b j hLfar4b�z=;HtUbdh � bO^�y b�&*fUbB_7h�z�c�yF^�_ � bdt%	�C�b C�z�h;f>fU^ j h4yFbB_kfar4b|�4bdt j _abd� nOz�fUbB_ j z�c
l _a^ l bB_af j bdt];(s,n bdz�ta~4_ j h4`�far�bp�4b��Hb � f j ^�h z�yFfUbB_ z l�l cms j h�`�zPyF^�_ � bp^�y u h4^�CghLt l z�f j z�c
� j tafU_ j ;H~4f j ^�h|z�h�� tafU_abdh4`�far��

: nOz�far4bdn�z�f jm� z�cmces � ^�h �Bj tab/�4bB�Hh j f j ^�h�^�y far j t l _7^�;Hcebdn C j cmc�;�b/` j ]�bdh j h N}r�z l �
fUbB_���	 tU^6C b�^�h�ces l _abdtUbdh;f>z t u bBf � r ^�y�z�y&^�_7np~�cmz�f j ^�h �7?�^�_/far4bOn bdn ;�_7z�h�b1~Hh��4bB_
� ^�h�t j �4bB_7z�f j ^�h$	�z�t7ta~�n b far�z�f j fatw�4b���b � f j ^�h�� j tw��bdt � _ j ;!bd� ;(sPzOq ^ j t7tU^�h b��(~�z�f j ^�h

��� � '"! � � -$#%�'&
C�r4bB_7b(� j t�far4bkz l�l c j bd�T;!^(�4s1y&^�_ � bkz�h��)!*#+! ' � -�far4b t l z�f j z�cmcesp]�z�_as j h4` � ^(bD[ �Bj bdh;f
C�b C�^�~�cm� c jmu b fU^ _ab � ^�]�bB_d� ?4^�_9z � ^�n l cmbBfUb nO^(�4bdc>	�far4b b��(~�z�f j ^�h j tP^�y � ^�~�_7tUb
z�~4`�n bdh;fUbd� ;(s�ta~ j faz=;Hcmb!;!^�~�hH��z�_as � ^�hH� j f j ^�h�td�

v r j ceb!C�bk��^ph4^�f u h4^�C far�b � ^(bD[ �Bj bdh;f�	 C�b>r�zd]�b n bdz�ta~�_abd��far4b �4b���b � f j ^�h,�9^�y
far4b/nObdnO;�_<z�h4b/~�h���bB_�z � f j ^�h9^�y far4bpz l�l c j bd�Py&^�_ � b���vxbW�4bdh4^�fUbWfar j t�nObdz�ta~4_abdn bdh;f
;(s.-4� @ j h � b C�b � z�h � ^�n l ~4fUbwzk�4b���b � f j ^�h/�OyF^�_ bdz � r l ^�tat j ;Tceb � ^(bD[ �Bj bdh;f '*;!^�~�h��4bd�
zC}zdsPy&_a^�n F bB_a^ -�	4far4b l _a^�;Hcmbdn ^�y l z�_7z�n bBfUbB_ j �4bdh;f j � � z�f j ^�h � z�h�far4bdh ;!bgtafaz�fUbd�9z�t
y&^�cmce^�CgtB�0� � ��?��I2H? ; � �:9<;�=>����?1�����32���=:; �#?��/��; �
��� �C�B@/��� ��=G��� ���"�(� ; ?D=D�
�4� "32
?>; � �C�E?�� �
" � 2��5�/�F� �����"�(� ; ?D=D�
�*-7���C��? �	�9bBfar4^*��t y&^�_��HhH� j h4`gfar j t � ^(bD[ �Bj bdh;f C j cYc ;!b�� j t � ~�tatUbd�
j h�far4bWh4b�&(f � r�z l fUbB_d�
5 /*$ ���(���*�  #/ � " 1 $ �  �2� $ �(� " ��&#�  1��W $ : h4^�far4bB_%	 � cm^�tUbdces _abdcYz�fUbd� l _a^�;Hcebdn j t
far4bp�4bBfUbB_7n j hHz�f j ^�h ^�y far4b/bdcmb � fU_ jm� z�c l _a^ l bB_af j bdtw^�y z ;!^*�4sPyF_a^�n n bdz�ta~4_7bdn bdhDfatgz�f
j fat2;!^�~�h���z�_as�� � r j t rHz�t\z l�l c jm� z�f j ^�h�t j h far4b}�4bBfUb � f j ^�hW^�y j h;fUbB_ j ^�_ � _7z �au t j h/nObBfaz�cmc jm�
l z�_afat j h9z�bB_a^�t l z � b j h���~�tUfU_ j bdt�	 ;H~4f j t�z�cmtU^�bdhD] j taz�`�bd�Lz�tgz�h j nOz�` j h�`OfUb � r�h j �;~�b j h
n bd� jY� z�c(z lHl c jm� z�f j ^�hHtB� HgbB_ab
	DtUbBb]? j `�~�_ab��I	�^�h4bwfU_ j bdt fU^ j h4yFbB_ far4b j h;fUbB_7h�z�c(bdceb � fU_ jm� z�c
� ^�h���~ � f j ] j f j bdt�^�y�z ;!^*�4s ;(s>z l�l cms j h�`�bdcmb � fU_a^�tUfaz�f jm� l ^�fUbdhDf j z�cYt fU^ j fat ;!^�~�h���z�_7s76�far4b
^�;HtUbB_7]�z=;Hcmb �(~�z�h;f j f�s j tkfar4bdh far�b _abdta~�cef j h4`|bdcmb � fU_ jm� ��bdcm� z�f>far�bT;�^�~Hh���z�_as
	 C�r jY� r
�4b l bdh���t ^�h�far4b l ^�fUbdhDf j z�cmtwz�h��Pfar4b j h;fUbB_7h�z�c � ^�n l ^�t j f j ^�hP^�y\far4b7;�^*�4s�� ?4_a^�n far j t
^�h4b1r4^ l bdt�fU^ j h;]�bB_af yF^�_ far4b j h;fUbB_ j ^�_d� {�b � z�~�tUb1far j t n bBfar4^*�,fU_ j bdt�fU^ �%� � j hDfU^Pfar4b
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apply specified 
electric potential 

measure electric
field
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� z�far4bdnOz�f jm� z�cYces�t l bdz u(j h4` 	�C�b|h4^(C rHzd]�b|z �	z l cYz � b�b��(~�z�f j ^�hJ�4bdt � _ j ; j h4`�far4b
bdceb � fU_ jY��l ^�fUbdh;f j z�c�C j farPzW]�z�_ j z=;Tceb � ^(bD[ �Bj bdh;f C�r jm� r C�b7C ^�~Hcm�|c jeu b�fU^ _ab � ^�]�bB_d� R h/�
tUfUbdz��x^�y ;!^(��s9yF^�_ � bdt�	�C�bOh4^�C r�zd]�b ikj _ jm� r�cmbBf ;!^�~�h��Hz�_as9]�z�cm~4bdt3' j � b���far4bOz lHl c j bd�
ta~4_7y&z � b l ^�fUbdh;f j z�c - z�t�tU^�~4_ � bdt�	�z�h���far4b4Bgbd~�nOz�h�h ;!^�~�hH��z�_asO]�z�cm~4bdt.' j � b�� far�b bdceb � �
fU_ jm� z�c ��bdcm�9z�f�far�b/ta~4_ay z � b -}z�t�^�;HtUbB_a]�z=;HcebdtB� R h9far j twfar4bdt j t�	 C�b/�4^�h4^�fg� j t � ~�t7t}far j t
l z�_af jY� ~�cmz�_ l _a^�;Tcebdn yF^�_gfar4b �	z l cYz � b l _a^�;Hcmbdn7	0;H~4f}yF^�_gfar4b,HgbdcmnOr4^�cef F b��(~�z�f j ^�h �

q�_a^�;HcebdnOt�_abdcmz�fUbd�LfU^�far j t�^�h4bW^ �B� ~4_ j h z|cmz�_7`�bph(~�n ;�bB_g^�y�z l�l c jm� z�f j ^�h�tB� R f j t
z9_7b � ~4_a_ j h�`9far4bdn b j h�`�bB^ l r;s*t jm� tK' tUbBb|far�b ;!^;^ u t4;(s � z�_7z�hDfU^�cYz	� M�<�
wz�h�� q z�_ u bB_
� J � 
G-�	ICgr4bB_ab
	�yF^�_ b�&4z�n l ceb
	�n bdz�t7~4_abdn bdh;fat ^�y�far4b}`�_7z ] j nObBfU_ jm� l ^�fUbdh;f j z�c(z�_abw~�tUbd�WfU^
^�;�faz j h j h�yF^�_7n�z�f j ^�h,z=;!^�~4fk~�h��4bB_7`�_a^�~�h��9tafU_7~ � fa~4_abdtkz�tata^ �Bj z�fUbd� C j far nOz�t7t � j tUfU_ j �
;H~4f j ^�h z�h4^�nOz�c j bdtd��R y9C�b�b�&*fUbdh�� far4b l _a^�;HcebdnOt!fU^�f j n b��4b l bdh��4bdh;f�^�h4bdt�	�far4b�tUb j tan jm�
j h;]�bB_7t j ^�h l _7^�;Hcebdn j tkz�cmtU^ ^�y�far j tkf s l b��kfar4bB_ab far�b `�^�z�c j tkfU^ ^�;�faz j h j h4y&^�_7nOz�f j ^�h
z=;!^�~4f1far4b ~�h��4bB_7`�_a^�~�h�� yF_a^�n far4b n bdz�t7~4_abdn bdh;f ^�ygtUb j tan jm� t j `�h�z�cmtd� R n l ^�_afaz�h;f
z l�l c jm� z�f j ^�h�t}^�y far j twz�_ab/bdz�_afar �(~�z u b l _7bd� jm� f j ^�h�z�h�� ^ j c!_abdtUbB_a]�^ j _ j �4bdh;f j � � z�f j ^�h��
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R h|far j t C�^�_ u 	0C bkfU_as|fU^ j �4bdhDf j yFs far4b6"32��H= "/�/"  =��H�� = �I� ���.@/��=G��?�^�y z l _a^�;Hcebdn9� � ^
u bBb l C j far far4b�nObdnO;�_<z�h4bwb�&*z�n l ceb�z=;!^ ]�b
	(far j t�n bdz�h�t far�z�f C bgtUbBb u far4b�t j h�`�cebw^�h4b
� ^(bD[ �Bj bdh;f/y&^�_ C�r jm� rxfar�b l _abd� jm� fUbd���4b���b � f j ^�h nOz�f � r4bdtWfar4b|n bdz�t7~4_abd��^�h�b ;!bdtUfB�
Hg^�C�bB]�bB_%	Hfar j t j t j h�tU^�nObktabdh�tUb z1_7z�far4bB_w_abdtafU_ jm� fUbd� l ^ j hDf�^�y	] j bDC>��t j h � b far4b n bdz��
ta~4_7bdn bdhDf ~�t7~�z�cmces � ^�h;faz j h�t�h�^ j tUb
	�z�h;sW^�far4bB_ h4^ j tUb}_abdz�c jGF z�f j ^�hp^�yTfar4b�nObdz�ta~4_abdn bdh;f
C�^�~�cm� ;�bgb��;~Hz�cmces1]�z�c j �$	;z�hH�|y&^�_�bdz � r C�b n j `�rDf�`�bBfwzW� j � bB_abdh;f J ;!bdtUf L � ^(bD[ �Bj bdh;fB�

� r�b1nO^�tUf>z l�l _a^ l _ j z�fUb �4bB�Hh j f j ^�h,^�y}z tU^�cm~�f j ^�h far4bB_abBy&^�_abTC�^�~�cm� ;!b1z l _a^�;Hz��
; j c j f�sx� j tafU_ j ;H~4f j ^�h j h � ^(bD[ �Bj bdh;f t l z � b��Oy&^�_Wbdz � r h4^ j tUs�nObdz�ta~4_abdn bdh;fp^ �B� ~4_7_ j h4`
C j farLz � bB_afaz j h l _7^�;Hz=; j c j f�s
	Tz�t7t j `�hLfar j t l _a^�;Tz=; j c j f s�fU^Pfar�b � ^�_7_abdt l ^�h�� j h�` J ;!bdtUf L
� ^(bD[ �Bj bdh;fB�

?4^�_xn ^�taf l z�_7z�nObBfUbB_ j ��bdhDf j � � z�f j ^�h l _a^�;TcebdnOt j h;]�^�ce] j h4` l z�_7f j z�c>� j � bB_abdh;f j z�c
b��(~�z�f j ^�h�t�	w_7b � ^ ]�bB_ j h�` far j t l _7^�;Hz=; j c j f�s ��bdh�t j f s b�& � bBbd��tPfU^*��zds�E t � ^�n l ~4faz�f j ^�h�z�c
l ^�tat j ; j c j f j bdt�;(s�y z�_d� vxbkfar4bB_abBy&^�_abk_abdtUfU_ jm� f}^�~4_ l ^ j hDf�^�y ] j bDC fU^ far4b j �4bdhDf j � � z�f j ^�h
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^�y ��� � � j tafU_ j ;H~4fUbd� � ^(bD[ �Bj bdh;f1y&~Hh � f j ^�h$	 z�h��Jh4^�fUb�far�z�fWfar j t j t/z�cmtU^ z l�l _7^ l _ j z�fUb
y&^�_�far4b � z�tUb/^�y�tan�z�cmc h4^ j tab
	Ht j h � b/far4bdh9far4b l _a^�;Hz=; j c j f s��4bdh�t j f�s j t�z lHl _a^%& j nOz�fUbdcms
E z�~�t7t j z�h C j far l bdz u z�f}far j t ^�h4b � ^;bD[ �Bj bdhDfwz�h�� � ^�n l ~�faz=;Hceb!C j �4far�� � r j t�_abdtafU_ jm� �
f j ^�h np~�tUf�	�r�^�C�bB]�bB_%	 ;!b u b l f j hNn j hH�%C�r�bdh far j h u*j h4` z=;!^�~4f j h;]�bB_7tUb l _a^�;TcebdnOtB�
?4^�_ y ~4_afar4bB_p� j t � ~Htat j ^�h�t j h�far j tW� j _ab � f j ^�h$	 tUbBb�far4bP^�~4face^(^ u tUb � f j ^�h ^�y�far j t C ^�_ u
' l z�`�b��B�IJH-�	!z�h�� j h l z�_af jm� ~�cYz�_�far�b4;!^;^ u ;;s � z�_7z�hDfU^�cYz � M�<�
��
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� r4b t �Bj bdh;f j � �L� ^�nOnp~�h j f j bdt � ^�h � bB_<h4bd�
C j far far4b h;~�nObB_ jm� z�c tU^�cm~4f j ^�h ^�y l z�_af j z�c
� j � bB_abdh;f j z�c b��(~�z�f j ^�h�t%	\z�h��%C j far ^ l f j n jKF z�f j ^�h n�z j hDfaz j h�� j � bB_abdh;f�	 j h � ^�n l z�f j ;Hceb
� ^�h;]�bdhDf j ^�hHt�^�y�h4^�faz�f j ^�h�� ?4^�_kb�&*z�n l ceb>far4b/tafaz�fUbW]�z�_ j z=;Hcmb j t � ^�nOnO^�h�ces h�z�n bd���
j h�h(~�n bB_ jm� z�c!z�h�z�cms(t j t�	9Cgr j ceb j f j t}�4bdh4^�fUbd�6;(s�� 	(^�_�� '��$-�	 j hP^ l f j n jKF z�f j ^�h|far�bB^�_as��
@ j h � bpfar j t!C ^�_ u j t nOz j h�ces � ^�h � bB_<h4bd� C j farxh(~�n bB_ jY� z�c z�t l b � fat%	 j h l z�_af jY� ~�cmz�_kfar4b
�Hh j fUb�bdcmbdn bdhDf�z lHl _a^%& j nOz�f j ^�hW^�y�^ l f j n jKF z�f j ^�h l _a^�;TcebdnOt�	=C�b C j cmc(~�tUbwfar4b�h�^�faz�f j ^�h
� ^�nOn ^�h j h h(~�n bB_ jm� z�c�z�hHz�ces(t j tB�

� �
	 ��� � ������� � �T�	���

R!yFbBbdc(�4bBb l cmsg^�;Hc j `�bd�>fU^gfar4b l bB^ l ceb Cgr4^�z �B� ^�n l z�h j bd�WnOb r4bB_ab
	�z�h��OC j far4^�~4f�C�r4^�n
far j t C�^�_ u � ^�~�cY� h4^�f r�z ]�b ;�bBbdh ~�hH�4bB_afaz u bdh��7R h l z�_af jm� ~�cmz�_ 	#R]C}z�hDf fU^�far�z�h u n/s
l z�_abdh;fatOz�h���Hgb jeu b y&^�_Ofar4b j _Ot7~ l�l ^�_af�	�z�h�� Fgz j h4bB_ z�h�� E ~ j �4^LyF^�_�far4b j _ y&_ j bdh��/�
tar jml 6	q�_7^�yFbdtata^�_ F�^�cmy7Fgz�h�h�z � r�bB_>yF^�_Wr j t>ta~ l�l ^�_af z�hH�x` j ] j h4`9n b far4b�yF_abBbd��^�n fU^
� r�^;^�tUbWn/sPta~ ;��Ub � fat}^�y\_7bdtUbdz�_ � r 6GF�z�cey z�h���far4bk_abdtUfw^�y far4b j h�taf j fa~4fUbkyF^�_wfar�b>z�fan ^��
t l r�bB_ab r4bB_7b�� � r j t C�^�_ u C}z�t y&~�hH�4bd�4;(s>far4b E _7z���~ j bB_afUbdh u ^�cmcmbB` J �,^(�4bdcYc j bB_7~�h�`�~�h��
v j tatUbdh�t � r�z�y&fac jm� r4bdt
F�b � r�h4bdh j h �,z�far4bdn�z�f jeu ~�h�� Bgz�fa~�_^C j tatabdh�t � rHz�yFfUbdh5L z�hH� far4b
@(^�h���bB_ayF^�_<t � r(~�h4`�t ;!bB_ab jY� r <�J�L7J F�bdz u f j ]�b!@(fU_ �^�nW~�h�`�bdh$	 ikj � ~Ht j ^�h1~�h�� � _<z�h�t l ^�_af L*�
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R h,far j t���_<tUf � r�z l fUbB_%	�C�b C j cmc ` j ]�bpz�hL^�~4fac j h4b/^�y�far�b C}zds ;;s Cgr jm� r C�b j h;fUbdh�� fU^
z�fUfaz �au far4b l _a^�;Tcebdn ^�y�bdtaf j nOz�f j ^�hJ^�y�� j tUfU_ j ;H~�fUbd� l z�_7z�n bBfUbB_<t j h�bdcmc jel f jm� l z�_af j z�c
� j � bB_abdh;f j z�cwb��(~�z�f j ^�h�td� vxbL��_7tUf|� j t � ~�t7t1far4b,y&^�_7nOz�cgtUbBfUf j h4`�^�y far�b l _a^�;Hcmbdn j h
nOz�far4bdn�z�f jm� z�c	fUbB_<nOt�	�far4bdh,y&^�_7np~�cmz�fUb j fgz�t z � ^�hHtUfU_7z j h4bd� n j h j n jKF z�f j ^�h l _a^�;Hcebdn
y&^�_]C�r jm� r C bWtUbBb u far4b/tUfaz�f j ^�hHz�_as l ^ j h;fw^�y z��	z�`�_7z�h�` j z�h��

� r j t � ^�h�tUfU_7z j h4bd� l _a^�;Tcebdn j t tafaz�fUbd� j h>z � ^�hDf j h(~4^�~�t\tUbBfUf j h4` j h y ~�h � f j ^�h t l z � bdtB�
?4^�_ j fat tU^�cm~4f j ^�h 	IC b bdn l cm^ s BgbDC�fU^�h�E t�n bBfar4^*�$	;z�`�z j h|^�hPz � ^�h;f j h(~4^�~�t�cmbB]�bdcE� � r4b
j h�� j ] j ��~�z�c]BgbDC�fU^�h tUfUb l t z�_7bxfar4bdh � j t � _7bBf jKF bd� ~�t j h4`JzN�Hh j fUbLbdcebdn bdh;f n bBfar4^*�
far�z�f�� j � bB_<twyF_7^�n far4b/z l�l _a^�z � r4bdtg~�tUbd� j h far4b/z ]�z j cYz=;Hceb>c j fUbB_<z�fa~4_ab j h farHz�f]C bW~�tUb
� j � bB_abdh;f n bdtar4bdt�z�hH�Otar�z l b}y&~Hh � f j ^�h�t y&^�_�far4b�� j � bB_abdh;f f�s l bdt ^�yT]�z�_ j z=;Tcebdt l _abdtUbdh;fB�

� r�b _abdtUf>^�y�far4b � r�z l fUbB_ j t>�4bB]�^�fUbd��fU^,far4b�� j t � ~�tat j ^�hL^�y�far4b�tU^�cY~4f j ^�h ^�y}far4b
c j h�bdz�_�ta~ ; l _a^�;HcmbdnOt�z�h��|far4bB^�_abBf jY� z�c �;~4bdtaf j ^�h�t�_abB`�z�_7� j h4`/far4bky&_7z�n bDC�^�_ u ^�~�fac j h4bd�
tU^Oy z�_d� � r4b � r�z l fUbB_ � ce^�tUbdt C j far�far4bW�4bB�Hh j f j ^�h|^�y tU^�nOb4;!bdh � r�n�z�_ u t}farHz�f C j cYc+;!b
~�tUbd� j h cmz�fUbB_ � r�z l fUbB_7tB�

: t z�ce_abdz���s n bdh;f j ^�h4bd� j hkfar4b j h;fU_a^*��~ � f j ^�h 	dfar4b�tU^�cm~�f j ^�h�t C�b�z�_ab�tUbBb u*j h4` j hkfar j t
C�^�_ u oT;;sO_7b��;~ j _ j h4` far4b tUfaz�f j ^�h�z�_ j f sO^�y	z �	z�`�_7z�h4` j z�hOoOz�_abknOz�& j nW~Hn c jmu bdc j r4^(^(�
l ^ j h;fat j h far4b n ^*�4bdc�t l z � b�� v r�z�f C b � z�cmc$���� � ?D=:���9fU^Wfar4b j h;]�bB_7tUb l _a^�;Hcebdn j t far(~�t
^�h�ces z � bB_afaz j h z�t l b � f1^�y j fB� vxb,�4^xh4^�f � ^�h�t j ��bB_pfar�b j �4bdhDf j � � z�f j ^�hJ^�y�far4b�y ~�cmc
l ^�tUfUbB_ j ^�_ l _a^�;Tz=; j c j f sP��bdh�t j f s9y&~Hh � f j ^�h j h,far4b1n ^*�4bdc t l z � b C�r jm� r C�^�~�cm� _ab��(~ j _ab
~�t�fU^ ~�tUb t j `�h j � � z�hDfacesJ� j � bB_abdh;fOfUb � r�h j �;~�bdtOfar�z�h-C b j hDfUbdh�� fU^ � j t � ~�tat j h far j t
C�^�_ u 	 z�t�yF^�_�b�&4z�n l ceb �,^�hDfUb)Nwz�_7ce^Ntaz�n l c j h4`4��� ~4bdtUf j ^�h�tPc jeu bL_abdtU^�cY~4f j ^�h z�h��
t j `�h j � � z�h � b
	*^�_�]�z�_ j z�h � bdt�z�h�� � _a^�tatF��]�z�_ j z�h � bdt�z�_ab/far4bB_abBy&^�_ab>h4^�f � ^�]�bB_abd� z�hH�9z�_ab
cebBy&f}yF^�_wy ~4fa~4_abk_abdtabdz�_ � r�� ?4^�_�n ^�_ab �4bBfaz j cmtwz=;!^�~4f}far4bdtUb �(~4bdtUf j ^�h�t%	'C�b _abBy&bB_wfU^ far4b
;!^;^ u ;(s � z�_7z�h;fU^�cmz � M�< 
��

����� �  "!$#&%('*),+-!/.&'0%( 
� r j t C�^�_ u j tP��bB]�^�fUbd� fU^ far4b j �4bdh;f j � � z�f j ^�h ^�yW� j tUfU_ j ;H~�fUbd� � ^(bD[ �Bj bdh;fat j h l z�_F�
f j z�c�� j � bB_abdh;f j z�c�b��(~�z�f j ^�hJb��(~�z�f j ^�h�td� : n ^(��bdc � j � ~�t j ^�h l _a^�;Tcebdn j hD]�^�ce] j h4` far4b
�	z l cmz � b�b��(~�z�f j ^�h$	*z�t C bdcYcHz�t�far4bgh�b � bdtataz�_as�h�^�faz�f j ^�h�fU^1�4bdt � _ j ;!b j f�	 j t j h;fU_a^*��~ � bd�
j hpfar j t tab � f j ^�h�� � r j t n ^*�4bdc l _a^�;Tcebdn C j cmc9;!bw~�tUbd� j h1z�cmc*y&^�cmce^(C j h4` � r�z l fUbB_7t b�& � b l f

�<
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y&^�_/far4b�cYz�tUf ^�h4b C�r�bB_ab j �4bdh;f j � � z�f j ^�h l _a^�;Hcebdn�tkyF^�_Wfar4b HgbdcmnOr4^�cef F b��(~�z�f j ^�h z�_ab
� ^�h�t j �4bB_abd���

� r�b l _a^�;TcebdnOt � ^�hHt j �4bB_abd�Jr4bB_abPz�_abP^�y�far4bPyF^�cmcm^�C j h�`9yF^�_<n � z�tata~�n b C�bPr�z ]�b
n bdz�ta~�_abdn bdh;fat - ^�y � bB_afaz j h l r;s(t jY� z�cmcesP^�;HtUbB_a]�z=;Hceb �;~�z�h;f j f j bdt%	Tta~ � r z�tk� j t l cmz � b��
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