
���������	��
�����
�����
������������������ ���!#"%$�&(')'+*,!#"-&/.�.+0-132�4/�����5�����	�647����8:9<;=8)��47������9>4?A@;=�CBD.�.)'
EGFIH�JLK�J�M�H6NPO�QRH�S�T+MVU5KWSXF+Y�KWJ�M[Z

\^]�_a`b]�c=d,_ad=eCf6gihLjke%f�l=h+monpd/qDnpr
s `a`b]�r�tvuprowyxz]{x}|=npr�~pjk�z�}]�d7x�npry]�rznpd=e��n5]�d=c=]%d=j5x�npw	myjkdI����]�d,w}�k]�~7x�jkry]�rz|��n�x�n��i`an��=`a_br�npd=ek_�xox��z]�c]�dA|=_b`Xj6�k]�r�wy�(���)jk`a]{x����=ryq=~p]�w�x��(|=_awy~�
�47�64�wy�(���)jk`a]�r}_Xx�rP�(~/xo] d=j5x�n5xo]�r��Xwyjk���=]�r�h���]�x}�+]{x��ir�n5x� npd=ek_br3�k]�~7xojkro]�d��	t�h�]�~/w�h�]�dV~/r�nRt	x �{�¡jke c=n ���npc=]}c=]�d,w�wyxoukrory]�`awy]�¢£jke�ro]�xod=_ad,e=h%¤Ld=�=]�xowy�p]�~7x�jkry]�r��c,�(w��vc=_a�z]�d,wvmyjkd=wy`aukwy]6�¥�p]�~7x�jkry]�r¦�}]�c�`a]�d,ekc=]Cfk��npd=ep_aw3�z]�c�]�d¨§�j6�k]�r¦wP�(���+jp`a]�x�h��3n��Dnpr��(_�t�h©]�~/w�hw�np�z�}]�d=�=]�d=ek]�d,] ��ª¬«­�-« §¢ ª ¢ §¢�h�\®_ac=]�ro]z�i_b`L�i_¯wo~/ro_��k]}c=]�q=`b_a~p]C°7±R²®³D±R´�µ{´D¶�µ{´�µ·n��-]�d>�p]�~7x�jkr�}]�c ]�d wo]�d,~p]�x�_ad=c=]�~/w���t�h�]�~(w�h®¢�¸�tvjkrº¹=»�~5jk�z|+jkd,]�d7x�]�d�n�� � hº\®_�wo~Rnp`�np`bxow7�nz_a~/~p]¼�=roq=~5]�d=j5x�npw	myjkd=]�d¢�¸ ª�½ ¢G¾ ½ ¹��Dwo`a_b~}c,]�ro]¦��q=`b_aek]�d=w�~5jk�}�z]�r�xo_a`X�nze�myukro]3_�d=ji]�d n��C�}n5xo]��}n5x�_b~(~7t�npep]�d=]5h

¿ ³7³pÀ7ÁpÂpµ¦Ã
Ä �XÅº_a~7x�_be�wy�5nprº]�r®Æ®� Ç ªÈ«ÊÉV«5ªÌË Ç®Í¸#Î Ç®ÍÏ ª[Ð Ñ,ÒÔÓ Í Î f Ò g Í ª�Ñ,Ò�Õ
Ö �XÅº_a~7x�_be�wy�5nprX]�r¥×¥�\^]�~7x�jkry]�d É �Dn5r¥d=]�e7n5xo_b�C¹=»�~5jk�z|+jkd,]�d7x�jke}|+jpwo_bxo_b�CØ7»�~5jk�z|+jkd,]�d7x����7�(_a`a~5]�x®�+]{x��ir®n5x¥c=]�dÙ`b_aekep]�rX_ÛÚih~/�5npc,r�npd7x�h�Ü�n�jkwowXtvukrywyxG�)]�wyxo]��z�}]��(_bd=~p]�`a]�d�Ý��}]�`a`bjk�Þd,]�e7n5xo_b�}¹=»�np~/wo]·jke É h�\�_��Dn5rGc=n

x�npdGÝ ª « Ç Ï «« Ç ¸ « ª
Ú Ò g
g Òàß

wojk�áek_ar¥Ý ª g7Ú�ekronpc=]�r�h3��]�d�wouk~7x�]��(_bd=~p]�`a]�d��Id��nprG�i_Ûe��npr®�zjpx¥q=ry�(_bwo]�ry]�d�tvr�n}|+jkwy_bxo_b�C¹=»�n5~(wy]�x�_b` É ��V�n��=`b_I`a_b~ f Ñpâ »¯Ý ª f�l Ñ ekronpc=]�r�h
ã ��Åº_a~7x�_be�wy�5nprº]�r s �Ü�n�jkwywºwo]�xyx�]�ä ª�åçæ�É h^�3n�]�r

è ¸ ª�é ¸ æ Ç ¸ ªêæ f â,Òàß
è Ï ªëé Ï æ Ç Ï ª g Ò�ìwo`a_b~�n5xGn5�=wojk`bq,xoxy�k]�roc=_b]�d%x�_a`Iäí�=`a_br

è ª¨« ä «pªÌË è Í¸ Î è ÍÏ ª Ð f â,ÒÔß Í Î g Ò�ì Í ª fkf Ò l

½ ��Åº_a~7xo_ae�wy�5nprX]�r¥Æ®�
ÉÞî�åïª Ç ¸ é ¸ Î Ç Ï é Ï ª � æ¥Õ,Ò f�� î � æ¥ì,Ò�Ñ � Î � æ�Ó(ÒÔÑ � î l ÒÔÕ¦ª gkg Ò f

f



¿ ³7³pÀ7ÁpÂpµ��\�_,~Rnpd��z]�c�epjic�xo_a`ad���ro�z]�`awy]¯ry]�ekd,]Xjk~/wy�(ek]�d,�}jk`b]�~7�(`a]�d=]Xwojk�ê|=q=d=~7xytvjkro�z]�c=]X`b]�ek]��}]�rÛ]{xox�]�rowyjk� n��(wP»x�npd=c,]�d·�}]�`a`bjk� c=]�� �Wg âkâ �s ��]�r����p]Lwyxoukrory]L]�d=d¦�7�k]�rPx�]�d=~5]�`bx��zjk`b]�~7�(`awIq,xowyxoro]�~/d=_bd=e¼�Wn��3wPx�ukryro]�`bwo]�wojkryc=]�df¦»�Ú �s �{h+� npwywo]�dÙxo_a`�]{x®jk~/wP�iep]�d=�zjk`a]�~7�i`¡]�r��-��� Í � ª ��g7Ú�e	�5�zjk`	�
��� Õ h â Ú î f â Í�� �}jk`b]�~7�(`a]�r
�5�zjk`	� ªÓ hÔgkÚ î f â�� Í�� e��5�}jp`a]�~7�(` ª Ó h�g7Ú î f â�� Í�� ~/e=h��·ron��i_�x�npw	myjkd=wy~(ron5t	x�]�d �z]�`b`ajk�Þc=]¼xoj�jk~/wy�(ek]�d=�zjk`a]�~/�(`b]�d=]�=`a_br�cDn
¢�� ª�� �-��� Í � Í

� Í ª�Õ,Ò�Õ7ß®î f â ����� � �~/e î w Í î
� ÓiÒ g7Ú î f â � Í�� � Í ~(e Í
�Wg âkâ3î f â ����� � Í � Í ª Ú Ò�âkì3î f â �	� ���

�·ron6�(_�x�npw	myjkd=wo~/ry]�t	x�]�rº]�rGnp`a`�x�_bc ¶� "! ¶�#�µ�°6°7µ{´%$(µ{h��]�cC]{xox�]�~/wyx�ron�]�`b]�~7x�ryjkd��Dn5r#�7�k]�ryxX_bjkd&� �Í ]�d�` npc,d=_ad=e(' ªêæ*) h^��]�d�]�`a]�~7x�ro_bwo~5]�~/r�n5t	xo]�dC¢�+¯�z]�`b`ajk�c=]3x�j�_ajkd,]�d=]·�=`b_ar�c=]�ro�z]�c
¢,+ ª f

l.-0/ �
) Í
� Í ª�ì3î f â.1�î

��f Ò�Õ·î f â���� 1 � Í
��g âkâ�î f â ����� � Í ª Ú ÒÔÓpÕ3î f â ��� � �

��]�c�` n5c=d=_ad,ek]�d=]�_#]�d,�=]�xo]�d Æ¨jkeÙn6�(wPx�npd=c,]�d _�]�d=�,]�x�]�d ����wonp��x3254�»��k]�ryc=_a]�d ìzî f â 1 tvjpr¼t�np~7x�jpro]�df�¾5l6-0/ � ]�rX�(_�wo_b~/ro]�xGnRx¥~/ron5t	x�]�d�~5jk�}�z]�rXqixº_�]�d=�=]{x�]�d � h��]�d%]�`b]�~7x�ry_awo~5]¼~/ron5t	x�]�d��z]�`b`ajk� x�jz` n5c=d=_ad,ek]�r��z]�c87�Áp²�²�µ:9�±;# ¶�µ�Àp´}]�r:9<#oÁ;7{¶"=(¶�µ{´%$(µ{h
>�jpro�=jk`bc=]�x��}]�`a`ajp�Þc=]3xojz~/ry]�t	x�]�d=]¦]�r

¢,+
¢?� ª

Ú ÒàÓpÕ3î f â	��� �
Ú ÒÔâkì3î f â �	� �A@ f â ���

��]�xoxo]��)]�x��(r·n5x�epr�n��(_bx�n5wvmyjkd=wy~/ro]�t	xo]�d=]��z]�`b`ajk� �CBy_a~/~5]�np`bxytvjkrGwyx�jpro]ED7�¥` npc,]�x�]�`a]�ep]��z]�r®wyjk�áro]�ep]�`�~Rnpdd=]�ek`b_aw	my]�ro]�wX_Itvjkro�,jk`ac�xo_a`Ic=]�d�]�`a]�~/xoro_bwo~p]¦~/r�n5t	xo]�dIh

¿ ³7³pÀ7ÁpÂpµGF

x

y

F1 F2

F

a a
qq

−q

5
1/2

a

α

��]�d xoro]�c�my]�` n5c=d=_ad,ek]�d�wo~Rnp`�`a_aepek]·`a_a~5]¼`anpd=epxGtvr�nzc=]¼xojCnpd=c,ro]p�+|��n}|)jkwy_bx�_��%Ø/»�np~/wo]5hIH��/x�npepjkr�npw¥ek_arGcDn
]�d�|+jkwy_aw	myjkd%Ø ª Ë � Ð Ó Ä � Í æ Ä Í ª Ú Ä tvjkrXc=]�d%x�ry]�cRmy]·`anpc=d=_bd=ek]�d�h

Ú



�·ron5t	x�]�dÙ�z]�`a`bjk� æ '�jpe 'z]�r¥xo_a`�x�ro]�~/~p]�d,c=]p�+]�xoxo]�rywojk�ác=]��Dn5r¥�zjpx�won5xoxGtvjkrPx�]�epdIhI4ºnp�,wojk`bq,xoxy�k]�ryc=_Û�V�nc=]3x�j�~/ro]�t	xo]�d=]¼¢ � jkez¢ Í �5��ro]¦`a_b~p]3wyxojkro]5�
¢ � ª ¢ Í ª f

l6-0/ �
' Í

� Ð Ó Ä � Í ª
' Í

Ú â -0/ � Ä Í
s ���Dekq=ry]�d¼wo]�r��(_,n5x � � jpe � Í �=npr¡`b_a~5]�wPx�jkry]#Ø7»�~5jk�}|)jkd=]�d7x�]�r��z]�d¼�}jpxow�n5xyxÛry]�xyx�]�c,]¯¹=»�~5jk�z|+jkd,]�d7x�]�r�h��]�ro�z]�c%�=`b_ar�c,]�d�ro]�wyq=`bxo]�ry]�d=c=]¦~/r�n5t	xo]�d

� ª ��¢ � Ï Î ¢ Í Ï �¯§Øª Ú5¢ � Ï §Ø
ª æ Úp¢ � ÚÐ Ó §Ø
ª æ ' Í

Ó Ð Ó -0/ � Ä Í
§Ø

�¥]�r�n5d=ek_ar>§Ø>]�d=�=]�xowy�p]�~7x�jkrz_�Ø7»�ry]�x�d,_ad=e=hÙ\®_��Dnpr��,]�r��=ryq=~7xzn5x�¢ � Ï tvjkro�,jk`ac=]�r�wo]�e�x�_a`#¢ � wojp� �k]�rP»x�_a~Rnp`an��iwPx�npd,c=]�d-Ú Ä tvjkro�,jk`ac=]�r®wy]�e%x�_a`¡n��(wyx�n5d=c=]�d<�}]�`a`bjk� '�jke æ 'i��ci�iw Ð Ó Ä h�¤��k]�d7xoq=]�`�x��G>Djkr%�n�t��nØ/»�~pjk�z|+jpd=]�d7x�]�dCn��C¢ � �,�V�n¼�(_I��q=`�x�_b|=`a_bwo]�ry]º�}]�c���jkwy_ad/q=w�xo_a`��i_bd=~p]�`a]�d�� ��wy]��Dekq=ry]�d�� �=wojp�Þ]�rºÚk¾ Ð Ó h��]�c ' ª Ú î f â � � Æ jke Ä ª l î f â � Í � t��npr��(_
¢ ª ��Ú î f â � � � Í Æ Í

Ó Ð Ó - î�Ñ,ÒÔÑkÓ3î f â ��� Í Æ Í ¾ � � Í î �vl î f â � Í � Í � Í
	 Ñ,Ò�â �

��]�rowyjk� '}_�¹ ª¨æ Ä ]�rywyx�n5xoxo]�w3n�� æ '(�+�(_ary~p]�r�c=]�x�]�d xo_a`bxoro]�~(~5]�d=c,]�jke�]�dÙtvr�npwPx�upxo]�d=c=]�~(ron5t	x�|^�n�c=]�dx�ro]�cRmy]·` npc,d=_ad=ep]�dI�

x

y

−q q

−q F’

β

β

a

a2

5
1/2

a

\�_3wo]�r�n6���Dekq=ry]�d�n5xCx�jpx�np`a~/ron5t	x�]�d �
� |)]�~5]�r%_3|)jkwo_�x�_b� ¹=»�ry]�xod=_ad=e,h ¹=»�~pjp�}|)jkd=]�d/xo]�d�n�� �7�k]�r�n��c=]�`b~(ry]�t	xo]�d=]��Dd=d,]�rI�(_k�k]�c �nº��q=`�x�_b|=`a_bwo]�ry]¡�z]�c���jkw�� ª f6¾ Ð Ó hÛ��]�ro�z]�c3wo]�r��i_kn5x�¢����V�n#�=`b_k�Dnp`��(|Dnpryxo]�dw/�n�wyx�jprXwojk� ¢��Dc,�(w
� � ª ' Í

f â Ð Ó -0/ � Ä Í
§¹ ª �vl ÒÔâ � �/§¹

�·jp�}�z]�d7x�n5r��¥��]�d=d=]�jk|=|=e7n��p]�d��pn5r®�k]�`L_a~/~p]�np`�xotvjkrº�5npd=wy~p]�`b_ae�� 4�~/~p]�c=]�wyxoj��z_ad,c=ro]¼_a`a`bq=wyxoro]�ro]�r¥c=]�d
� ]�ry]¦eproq=d=d,`a]�epek]�d=c,]¦]�`a]��}]�d/xo]�r��

g



� ¤L`a]�~7xoro_awy~p]G` npc,d=_ad=ep]�rL|^�n5�(_bro~p]�r¯�7�p]�r�n5d=c=ro]��EBP�p]�~/wo]�`b�(_ary~p]�r D/�^�}]�c}~/ro]{t	x�]�r¯_�tvuk`aek]XÆ#jkq=`ajp���=w^`aj6�)h
� �3ro]�t	xo]�r��D]�d7x�]�d�c=]·]�rG]�`a]�~/xoro_bwo~p]¦]�`b`a]�rXn��%npd=c=ry]·wo` n5e=�=]�r·Âpµ�°R¶�±;#�µ #{h
� >Djkr#]�`a]�~7xoro_awy~p]3~/ro]{t	x�]�r¦��jke�n5d=c=ro]3~/ry]�t	x�]�r��,tvjpr#c=]�d�wonp~/wXwo~7�(`ac��#e�my]�`bc=]�r 7���³Dµ #�³D± 7  7���±R´ 7�³%#< 	´ 7  Ô³��³Dµ{¶W����jpx�np`b~/r�n5t	xo]�d�|��n�]�d<`anpc=d=_bd=e �Dd=d=]�r¦�(_L�k]�c �n%woq=�z�z]�ro]zjk|=|-]�d,~p]�`�x�~/ro]{t	x�]�d=]�wyjk�í�(_aro~5]�r|��n�c=]�d�h >Djkrºn5`a`Ic=]�`��=_b~/~p]·ek`a]�� n5xºc,]�xGcDn�]�rºwodDn5~(~Cjp� ]�d�woq,�£n6���k]�~7xojkro]�r
	

¿ ³7³pÀ7ÁpÂpµ��
Ä ��H¼�n�ekroq,d=dCn��zwy�(�}�z]�xoro_b]�d�_)|=rojp�=`a]��}]{x#]�r#c=]{x#�k]�`�_bd=d=`b�(wy]�d=c=]�n5x¯xo]�wPx�` n5c=d=_ad,ek]�d�
[�=`b_ar^q,x�won5xox¯tvjkrd(q,`a`Id=]{xoxojk~/r�n5t	x��D_ac=]{xº~(ry]�t	xo]�d=]·tvr�n�x�j�jke�xoj}`anpc=d=_bd=ek]�r#~5n5d=wo]�`a`a]�ro]�rX�/�p]�ronpd=c=ry]p�

q

q

q

q

q

q

Q

F

F
F

−F
−F

−F

1

2

3

2
1

3

Ö �#\®_ItÔmy]�rod,]�rX]�d n��C` npc,d=_ad=ep]�d=]5�it�h©]�~/w�h�c=]�d Byup�p]�rywyx�]CD=�
q

q

q

q

q

Q

F

F

−F
−F

−F

1

3

2
1

3

=̂ Q

q
−F2

��]�x¥]�rGcDn}q=�z_ac,c=]�`b�Dnpryxº~/`anpryx¥n5xGd=]{xox�jp~(ron5t	x�]�dÙ|^�n�
¨�,`a_arX`b_a~�~/ron5t	x�]�d�tvr�n�c=]�dÙ` npc,d=_ad=ep]�d%�i_�tÔmy]�rod=]{x���}]�c��zjpxow�n5xyxXtvjkryxo]�ekdI�=np`bxow/�n�» � Í h\�_D�DnprL�,]�r^�=roq,~/x
7��6³Dµ #�³D± 7  7���±R´ 7�³%#  	´ 7  Ô³7³Dµ{¶�hÛ� n5x�]���nRx�_awy~�~/q=d=d,]G�(_=t�h©]�~/w�h�tvjkry��q=`b]�ro]X`bukwod,_ad=ek]�d�wo`b_a~��
Ü�n���� ��� ��� npd=ep_Ld=]�xyx�jk~/r�nRt	x�]�d<�}]�c>n5`a`a] Õ ` n5c=d=_ad,ek]�d=]�xo_a`Lwyxo]�c=]zjke������ � ��� d=]�xyx�jk~/ron5t	x�]�d>]�xyx�]�r¦�(_�Dnpr�tÔmy]�ryd=]�xG`anpc=d=_bd=ek]�d%wyjk� |^�n5�(_bro~p]{x�
 �}]�c�~/ron5t	x�]�d � Í h^�3n�]�r

�
��� �
����ª �

� ���
���)æ�� Í ª�â3æ � Í ªÌæ®� Í

ã ����ekw7�n·�}]�c�]{x#j(c=c=]¥npd7x�np`b`�'�»�` npc,d=_ad=ep]�r��kt�h©]�~/w�h ß �/�V�n·d=]�xyx�jk~/ron5t	x�]�d�|��n¦xo]�wPx�` n5c=d=_ad,ek]�d�
 _)wy]�d7x�ryq=��=`a_(`a_b~3d(q,`a`�h s d7x�n3nRx�d=]{xox�jp~(ron5t	x�]�d  a°6°7µ��pn5rÛd/q=`a`WhÛ¤Ld�c=ry]�_ad,_ad=e®n6�¼wy�(wPx�]��z]�x�|^�n®g Õkâ � ß�� _,|Dnp|,_aro|,` npd=]{x

l



�i_b`a`b]�cDn}�z]�citvukro]¦n5xGd=]{xox�jp~(ron5t	x�]�d ]�d=c=ro]{x®ry]�xod=_ad=e,hX��]�d wy�(wPx�]��z]�x®]�rºq=]�d=c=ro]{x�wyjk� tvuk`aep]·n6�%]�d�wy`a_b~c=ro]�_ad=_bd=e=�,w7�nz~/ron5t	x�]�d�|^�n�
 ~Rnpd��=]�`b`a]�r�_a~/~p]¦�Dn�]�d,c=ro]{x®wy]�ezjke��V�n�tvuk`bek]�`b_ae��5��ry]¼d/q=`b`�h
�G�(_awXd=j(]�d%�zjpx#tvjpro�zjic=d,_ad=e¼_a~/~p]·]�rXj6�p]�ro�)]��(_bwyx��D]�rXc=]�xÛmyj��=npro]��n�ry]�ekd=]·q,x�d=]�xyx�jk~/r�nRt	x�]�d�h¯Ü�]�eke�
 _jkro_bekj�jke��vt�h©]�~/w�hÔ��c=]�d�]�d=]G'�|^�n�¹=»�n5~(wy]�dI�

_2
7
π

q

x

y

q

q

q

q

q

q

F x̂
Q

0

� ]�xyx�jk~/ron5t	x�]�d�|^�n�
 �=`b_ar�c=n,�
� ª ¢�¸I§¹ Î ¢ Ï §Øª ¢ � �Pf Î Ú ��jkw�Ú;-�¾ ß Î Ú ��jkw=l.-�¾ ß Î Ú ��jpw Õ -�¾ ß ��§¹ Î¢ � � â Î wy_adGÚ;-�¾ ß Î wo_bd�� æ Ú;-�¾ ß � Î wy_adXl6-�¾ ß Î wo_bd�� æ l6-�¾ ß � Î wy_ad Õ -�¾ ß Î wo_bd�� æ¥Õ -�¾ ß �o�¯§Øª ¢ � �Pf Î f Ò Ú5l ß®æ�â,Ò lpl Ó®æ f Ò�Ñkâ Úk��§¹ª â

�¥]�r��Dnpr^�(_+won5xox#np�=wyjk`aqixoxo�p]�ryc=_a]�d�n��z~(ron5t	x�]�d��z]�`a`bjk� '¦jpe 
 `a_b~�¢ � jpe¼�)]�d7�/xoxo]�xºn5x ��jkw�� æ ¹+� ª ��jpw=¹jke�wo_ad�� æ ¹+� ªÌæ wo_bd�¹�h
¿ ³7³pÀ7ÁpÂpµ �

x

y

3q −q

q

q qq x=0 x=a

Fire ulike
posisjoner for
ladningen q

Ä � HLq=d,~/xo` npc,d=_ad=ep]�d '�]�rL_,`a_a~5]��p]�~7x�c=]�rywojk� ~/ron5t	x�]�d}|^�n3c=]�d�]�r^`a_b~¦d/q=`b`�h �¥]�r��(_bro~p]�r^c=]�xLxoj¦~/ry]�t	x�]�r��/]�dtvr�npwPx�upxo]�d=c=]·tvr�n}g6'�jkez]�d�x�_a`�x�ry]�~/~p]�d=c=]¼tvron æ '(�+jkezc=_bwowo]·x�j}~Rnpd��=npro]¦~Rnpd=wo]�`a`b]�ro]¦�7�k]�r�npd=c,ro]�c=]�rowyjk�c=]��Dnpr�]�~/w�np~7x¦�}j5x�w�nRxox3ry]�x�d,_ad=e=h¼��]�x�]�r3_a~/~5]���q=`a_be�c=]�rowyjk� '�]�r3|=` n5wowo]�ryx·q,xo]�d,tvjpr®¹=»�np~/wy]�dI��t�h©]�~/w�hwojk�á_ �Depq=ro]�d�j��p]�r�h�� �¥]�r�]�r�c,]�x�jC]�d=~p]�`bx�~5jk�z|+jkd,]�d7x�]�d=]�n�� ~/r�nRt	x�]�d-npd,ek_bxyx®�z]�cÙwPx�_b|=`a]�c=]�|=_b`a]�rGjkex�jpx�np`a~/r�nRt	x�]�dC�z]�c��=]�`bx�ryq=~/~p]�d |=_b`�hÔ����]�rytvjpr��V�n�]{�k]�d7xoq=]�`b`a]¦`a_a~5]��p]�~7x�wy|+jkwy_aw	myjkd=]�rX�5��ro]¦|^�n�¹=»�n5~(wy]�dIh
Ó



Ö �3\�_¯�Dnpr¼t��nRxox�jp|=|=ek_�xox�n5x�c=]{x�]�r�µ{´�`a_b~p]��p]�~7x�wy|+jpwo_aw	myjkdV¹ � tvjkr('�|^�n�¹=»�np~/wy]�dIhÙ\®_#~RnpdV_b~(~5]��Dn�¹ ��}]�`a`ajp� â jpe Ä �itvjkr�|^�n¦c=]�xyx�]®_bd7x�]�rP�5np`a`b]�x�|+]�~p]�r�c=]¥xoj�~/r�nRt	x�~pjp�}|)jkd=]�d/xo]�d=]®_)wonp�z�}]Gro]{x�d=_bd=e=hÛ\®_+~Rnpd�=]�`b`a]�r®_a~/~p]��Dn�¹ � xo_a`��k]�d,wyx�ry]ztvjpr�¹ ª¨â �Itvjkr3c=n%]�r¦n6�(wPx�npd=c,]�d>�z]�`b`ajk� '�jpe�g.'Cnp`a`�x�_bcÙ�}_bd=c=ry]�]�d=dn6�(wPx�npd=c,]�dC�z]�`a`bjk� '¦jke æ '(�ijpe¼tvuk`bek]�`b_ae3c=]�d�tvr�npwPx�upxo]�d=c,]®~/r�n5t	xo]�dCg.' Í ¾Rl6-0/ � ¹ Í� np`b`bxo_ac�wyxoukrory]®]�d,d�c=]�dx�_a`�x�ry]�~/~p]�d=c=]�~/ron5t	x�]�d ' Í ¾5l6-0/ � � Ä æ ¹ � � Í h s `�x�w7�n��V�nC¹ ��� Ä hC\�_��+]�wyxo]��z�}]�r¦¹ � �p]�cÌ�n�wo]�xyx�]zx�jpx�np`~(ron5t	xº`a_b~�d/q=`b`��
â ª g6' Í

l6- / � ¹ Í�
§¹ æ ' Í
l.-0/ � �v¹ � æ Ä � Í §¹� g

¹ Í�
ª f
�v¹ � æ Ä � Í� g5¹ Í� æ�Õ Ä ¹ � Î g Ä Í ª ¹ Í�� ÚR¹ Í� æ�Õ Ä ¹ � Î g Ä Í ª�â� ¹ � ª Õ Äl Î

f
l Ð g Õ Ä Í æ Ú5l Ä Í ª

g Î Ð g
Ú Ä 	 Ú Ò g ß Ä

�3n�tvjkryq,x�wy]�x�d,_ad=ek]�d>�5npr·¹ ��� Ä ��]�r�`bukwod=_bd=ek]�d>�z]�c>d,]�e7n5xo_b�/x�tvjpryx�]�ekd<tvjpr�npdV~7�5npc=ron5x�ryjpx�]�dV_a~/~5]�]�dnp~7x�q=]�`a`#`bukwod,_ad=e=hV�W��]�dVx�_a`bwy�5npry]�r·¹
	
â,Ò�Õ g Ä ���7�pjkr��+]�ekek]�~/ron5t	x�~5jk�}|)jkd=]�d7x�]�r�]�r�`b_a~p]}wyxojkro]�jpe��Dnpr

7�Áp²�²�µ#ry]�xod=_ad=e,hà�
2(x�np�,_a`a_�x�]{x�]�d�n��%`a_b~p]{�k]�~7xowo|)jkwo_bwvmyjkd=]�d ¹ � �)]�wPx�]��z�z]�wG~5n5d=wo~�my]�]�d=~/`a]�wyx®�p]�c �n}wo]¼|��n�d=]�xyx�jk~/r�nRt	x�]�d d��npr¹�� ¹ � hÙ�3n Bywy]�r D�|,q=d=~7x�`anpc=d=_bd=ek]�d '�xo_a`ad���ro�z]�x¼]�dV|=q,d=~7x�` n5c=d=_ad,e�g6' æ ' ª Ú;'�jke �V�n%tvuk`aek]�`a_be]�ryt�n5ro]¦]�dÙd=]{xoxoj}tvr�n5wyx�u5x�]�d,c=]�~/r�nRt	x�hX\�_��k]{x·n5x¥~/r�n5t	xo]�d ]�r®d/q=`b`��=npro]¦_�¹ ª ¹ � hG�3nz�V�n}~/ron5t	x�]�d |)]�~p]�}jpx��=up�(ro]Ctvjkr�n5`a`a]z¹ � ¹ � �^jkekw7�n�tvjpr�]�d `a_�x�]�dVtvjpr � �/x�d,_ad=eÙxo_a`#�,up�(ro]Ctvjkr�¹ � �^�z]�d=w�c=]�d �V�nÙ|)]�~p]�}jpx¼�k]�d=wyxoro]Ctvjkr�]�d:`a_bxo]�d>tvjpr � �/x�d,_ad=eÙxo_a`^�k]�d,wyx�ry]Ctvjkr�¹ � h-��]�ry�}]�c:]�r�`b_a~p]{�k]�~/xo]�d�q=wPx�np�=_b`#�z�=|:]�dtvjkr � �/xod=_ad=e�`anpd=ekw�¹=»�np~/wo]�d�hs `bxo]�rydDn5x�_��/x��,�z]�c�`a_�xox#ro]�epd=_ad=e,�^Ü�n�jkwywGtvuprowyxXtvjpro]�d,~(`b]·d=jpx�n5wvmyjkd=]�d��p]�cA�nz_bd=d,tvukry]�tvq=d=~/wvmyjpd=]�d����v¹+� �

� �v¹+� ª ¢}�v¹+�/§¹ ª ' Í
l6- / �

� g
¹ Í æ

f
�v¹ æ Ä � Í
	 §¹�� ' Í

l6- / � ���v¹+�/§¹
��]�ro]{xoxo]�rº�+]�wyxo]��z�}]�r��i_ ½ ��¾ ½ ¹ _�¹ ª ¹ � �� ½ �

½ ¹ 	 ¸�
,¸�� ªêæ Õ¹ �� Î Ú
�v¹ � æ Ä � � 	 æ

Õ
��Ú Ò g ß Ä � � Î

Ú
�Pf Ò g ß Ä � � 	

âiÒ gkg
Ä � � â

�3n��Û�v¹ � � ª�â jke�� �	�v¹ � � � â �,]�rº`a_b~p]��p]�~7x�]�d q=wPx�np�,_a`�h

Õ


