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 Ã Á��gÂ t f( 
 ��Á���ÂL#0egb:k-hGd�yxf�n0h hjn�d/b�e;�-yxwxy{d/hji/hjn0k-h i/hjf�q-wOegb t i��ªÁ���Âzd�"gw{hGk-hGd:egb t m9v t d�b�n-yxn-f�d s q-n-vrb�y t n0hjn� 8 
 � ' ( 
 � Á���Â � � Á��gÂ*( 
 Ã Á��gÂ�' M)N �  7� 1 � �m9yxn-yxm
hji/hGd�� ��hjb�b/h½v�egn t f�d�" sut i�mUq-w{hji/hGd|d t m&,� Á���Â � ����� >��! " F$# M ��%'& ' ( 
 � Á���Â � � Á��gÂ*( 
 Ã Á���Â�' M)N �  7�4 ����oa} t i)(+* � hjb/hjf�n0hji
egwxw{h d�b�e;�-yxwxy{d/hji/hjn0k-h¸i/hjf�q-wOegb t i/hji�� "|}ry{d@hjn d�b�e;�-yxwxy{d/hji/hjn0k-h¸i/hjf�q-wOegb t i9v�egn t �-n*"' ( 
 ��Á���Â ����Á��gÂ*( 
 ÃKÁ��gÂ�'7M)N-, > d�yxf�hjiC}ry�egbBk-hjb:i/hjf�q-w{hji/hGk-hUd��7d�b/hjm oWegiBn t m9yxn0hjw��7k-hGhj}�n0h��
.0/21'/�3 4�56487:92;'<>=@?A;'7:92BDC
<�nVn0hjm m5"�k-h|egb sut i�mUq-w{hji/h:n t m9yxn0hjw��7k-hGhj}�n0hC�-i t �-w{hjm
hjbAhji?}�hGk«o ��~zwx�¸e s �FEp� �-w t v¶�-i t �-w{hjm
hjb��S%,=yxf�q-i  7�43�hji4k-hjb4}ry{d�b�or} t i�w{hGk-hGd ( 
 ÃKÁ��gÂ t f ( 
 ��Á��gÂ=v�egn9yxn-v�wxq0k-hji/hGd4y-wxq-v�v�hjb4d�w 6�� s hjn�����hjn9q0k7}�y{k-hGk-hwxq-v�v�hjb=d�w 6�� s h?v�egn@k0e:i/hj�-i�~Ed/hjnab/hji/hGd?�*":d�"gv�egw{k7b �0E:� �-w t v s�t i�m&#gd/h ,�yxf�q-i  7�432#goa} t i�d�yxf�nWegw{hji�n0h:G0Á��gÂL#
�4Á���Â t f ¿aÁ���Â s i�e5,=yxf�q-i  7��1Ehji�q0k-hjwOe�k7b�#�k0e|v�q-n t }�hji s 6�i�yxn-f�d s q-n-v�b�y t n0hjn s i�e � / Á���Â�b�yxw-¿ / Á���Â�m
hGk7i/hjf�n0hGdy��7k-hGhj}rn0h�� "|}ry{dzi/h s hji/hjn	 Gh�~zn0k7i�yxn-f�hji�hjwxw{hjiCm5"gw{hGd/b76�� 6�n0d�v�hjbCm
hGk7b�egf�hjb:y���k-hGhj}�n0hjyxn0k-hjv�d�hjbCv�egn�k-hjb
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f�6�i/hGd�egnWegw t f�b�#Ty{k-hjb|m«egn k0eVd�v�egw�q0k7}�y{k-h � /ÅÁ��gÂB}�hjvrb t i/hjn m
hGk G0Á��gÂ t f �4Á���ÂU� �½hjb�f�hjn0hji�egwxy{d/hji/hGk-hd��7d�b/hjm���Á���Â�yxn0k-hjo t w{k-hji sut i�q0k-hjn¶k-hjb=n t m9yxn0hjwxw{hEd��7d�b/hjm F
Á���Â t f�d�"B}�~zf�b s q-n-v�b�y t n0hji�n0h s�t i=n t m9yxn0hjw�7k-hGhj}rn0h��

�ªÁ��gÂ ��� ( ��Á���Â*( Ã_Á��gÂ ( ��Á���Â F
Á���Â
( Ã_Á���Â F
Á���Â � �  7�4 213�

� . �ªÁ���Â . F«Á��gÂ . �
( ÃKÁ���Â�

�
.
.
��Á���Â .

�� Á���Â
�( ��Á��gÂ
� ¿1/ÅÁ���Â � /uÁ���Â

¿rÁ��gÂ >=Á���Â	 	 3TÁ���Â � / Á��gÂ ¿ / Á���Â
3TÁ���Â>=Á���Â

,=yxf�q-i  7�432, 2U¢�±¶®[¯ ¦j­�°�¡r¦/¦�´�¯ ¦!� ¨"¢a¥j­x¦�±«»�
=¡�´�®u¡a¦j§A­I¬�����¦j§A¤P­U��¾[µ�¦p¢/©¸§�®[­Z¤P´_ �¨�¦�¯ ¡a¦ �)E � ¥�­ ¢-�Bµj¢�¨�±«»
& }�hji s 6�i�yxn-f�d s q-n-v�b�y t n0hjn s i�e � / Á���ÂAb�yxw�¿ / Á���ÂEhjiCnaq�f�yx}�hjb:}�hGk ,¿ / Á���Â �
� �«Ã�Ã�Á���Â����«Ã ��Á���Â �ªÁ���ÂTÁ #  �� � ��Á���Â � Á��gÂ�Â � Ã �:��ÃKÁ��gÂ�� � / Á��gÂ �  7�4 S.��� ( 
 ��Á���Â ����Á��gÂ*( 
 ÃKÁ��gÂ � / Á���Â �  7�4 S3��
% k-hjbC}ry �Thjna��b�b/hjiBn t b�egb�y t n0hjn ,

��� Á��ªÁ���Â � �ªÁ���Â�Â �
� �«Ã�ÃKÁ��gÂ����
Ã ��Á���Â � Á��gÂTÁ #  ��:� ��Á��gÂ � Á���Â�Â � Ã � ��ÃKÁ���Â�� �  7�4 A10�v�egnÀ} t i/hGdBn t m9yxn0hjwxw{h �7k-hGhj}�n0h½�-i t �-w{hjm v�egn�d�vri�yx}�hGd3,� Á��gÂ � ����� >��! " F$# M ��% & '���� Á���Á���Â � � Á��gÂ�Â�'7M)N �  7�4 S ��
�½hjb�b/h|hjiEhjbEd�"gv�egw{k7bEd�b�egn0k0egi/k � < �-i t �-w{hjm&#�d t m v�egnVw 6�d�hGd4m
hGkVv�hjn0k7b/h�m
hjb t k-hji��S��y{d/d/h|m
hjb t k-hji}�yxw �-wxyx}�h4� hGd/vri/hj}�hjbCy � eg�-yxb/hjw�K@�*"9d�y{k-hWK21��
�����  "!$#&%&')(*'+(-,.#0/212/�(-3�(
6�e�k t d4o0hji/h s b/hjiEvryxf�f�h:�*" i t �-q0d/bzd�b�e;�-yxwxyxb/hjb sut i)9Whji�}�egi�yOe;�-w{h|d/��d�b/hjm
hji��S% �Thjf��rn0k-hjw{d/hjnÀe s 1 � B��2= hji�n0hs egn0k7b i/hjf�q-w{hji�yxn-f�d�b/h t i/hjb�yxv�hji/h¸d t m s � hjv7d�� � t ��w{h5476rb/hjyxn q0k e s #�egb�i t �-q0d�b�o0hGk yxm t k q-m t k-hjwxw{hji/hjbk7��nWegm9yxv v�egn t �-n*"�dV}�hGk egb5�Thjf�i�~zn0d/hDn t f�w{h e s k-h d/hjn0d�yxb�yx}�yxb/hjb/d s q-n-v�b�y t n0hji�#?}�y:oWegi¸yxnab�i t k7q	 GhL'i/hjb@y sut i�i�yxf�hÀe s d�n-yxb���6�e�k F
Á���Â t f F�8�Á��gÂW�ThGd�vri�yx}�hVo0hjn-o t w{k-d�}�y{d¶k-hjb@n t m9yxn0hjwxw{h t f k-hjbp}�yxi�v�hjwxyxf�h
� �Thji�b�q-i � hji/hGk-h3�Bd���d/b/hjm�� �|y�}�yxw�d�":�Thjb�i�egf�b/h s 6�wxf�hjn0k-h � hji�b�q-i �Wegb�y t n0d�m t k-hjwxw{hji�,9 /Ck-k7yxb�yx} q0d�yxv�v�hji�o0hGk , F 8 Á���Â � F
Á���Â:�<;� Á���Â��
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9 % n-�-q-bBmpq-wxb�yx�-wxyxv�egb�yx}Àq0d�yxv�v�hji�o0hGk , F 8 Á���Â � F
Á���ÂjÁ # � ;� Á��gÂ�Â��
9 & q-b��-q-b|mUq-wxb�yx�-wxyxv�egb�yx}Àq0d�yxv�v�hji�o0hGk , F 8 Á��gÂ � Á # � ;� Á���Â�Â F
Á���Â��
9 % na}�hji/d:yxn-�-q-bBmUq-wxb�yx�-wxyxv�egb�yx}Àq0d�yxv�v�hji�o0hGk , F 8 Á��gÂ � F
Á���ÂjÁ # �<;� Á��gÂ�Â � Ã �9 % na}�hji/d t q-b��-q-bBmUq-wxb�yx�-wxyxv�egb�yx}Àq0d�yxv�v�hji�o0hGk , F 8 Á���Â � Á # � ;� Á��gÂ�Â � Ã F«Á��gÂ��

% � eg�-yxb/hjw�1 � hjb�i�egf�b/hGk-h|}�y0wxyxf�n0hjn0k-h:q0d/yxvrv�hji�o0hGk-d�m t k-hjwxw{hji s�t izd�v�egwO~zi/h|d��7d�b/hjm
hji t fU}�y	�Thjf�i�~zn0d/hGk-h�Thji�b�q-i �Wegb�y t n0hjn ;� Á���ÂL= dBd�b76�i�i/hjw{d/h }�hGk�k-hjn e;�0d t wxq-b�b/h }�~zi/k7y�e s=s i/hjv�}�hjn0d�i/hGd�� t n0d/hjn ,
� ;� Á�ACBzÂ � +���Á BzÂ �  7�4 CK��

�|qDhji ;� Á�A-BzÂByxm9y{k7w{hji�b�y{k hjnDm«egb�i�y
	T�:62"gw{hGk-hGd|m5"
}�y �ThGd�b/hjm9m
h t d sut i:oa}�yxwxv�hjn n t i�m'}�y�}�yxw �-i�q-f�hb�yxw�egb��Thjf�i�~zn0d/h½d�b76�i�i/hjw{d/hjn�e s ;� Á�A-BzÂ��2%�n0k-hjn sut iAm t k-hji�n0h�i t �-q0d�bEi/hjf�q-w{hji�yxn-f
hjizk-hjiEo t }�hGk-d�egf�hjwxyxf�b.$'Ån t i�m
hjn #Wk-hji�egna}�hjn0k-hGd|b�yxw�egb!�Thjf�i�~zn0d/h ;� Á�ACBzÂ��*�½hjb:hjiBk-hjiBb t o t }�hGk	"gi/d�egf�hji�b�yxwÅ� , t i:k-hjb s 6�i/d�b/hhji:k-hjn k-hji�b�yxw=d�}�egi/hjn0k-h�� hji�b�q-i �Wegb�y t n0d/m t k-hjw=}�hjw{hjf�n0hjb:b�yxw �ThGd�v�i�yx}�hjw{d/hUe s o	6�� s i/hjv�}�hjnab:q-m t k-hjwxw{hji/hjbk7��nWegm9yxv�#7b�y{k-d sut i/d�yxn-v�hjw{d/hji t f s ~zn t m
hjn0hjiCo-y{k7i76�i/hjn0k-h s i�epd/��d�b/hjm
hjiEm
hGk sut i/k-hjwxb/h½�Wegi�egm
hjb�i/h�� , t ik-hjb|egn0k-hjbBf�yx}�hji|k-hjbBd�yxm9�-w{h�m«egb/hjm«egb�y{d�v�h � hjb�yxn-f�hjw{d/hji s�t iCi t �-q0d�b|d�b�e;�-yxwxyxb/hjb��
��y�egnab�egf�hji|d�"gw{hGk-hGd:egb ;� Á�ACBzÂEhjiBhjn�v t m9�-w{h 	Àm«egb�i�y
	 �0q-v�hjn0k7b�#-m
hjn&�Thjf�i�~zn0d/hjbBy�egm9�-wxyxb�q0k-hC,

'�;� Á�A-BzÂ�' � � HJ Á ;� Á�ACBzÂ�Â +���Á BzÂ � � B���� �  7�4 �OC�
� t i�m«egwxbByxnab�i t k7q	 Ghji/hGd5.¶k7yOegf t nWegw{hU}�~zf�b�m«egb�i�y  Ghji ( H Ã Á���Â t f ( H � Á���ÂEd�"gw{hGk-hGd:egb�,

;� Á���Â � ( H ��Á��gÂ � Á���Â*( H Ã_Á���Â �  7�4 SB��m
hGk
' � Á�ACBzÂ�'�� � HJ Á � Á�ACBzÂ�Â + > � � B���� �  7�4 � �

% n-�-q-b�}�~zf�b/hjn ( H ÃKÁ��gÂlegnr}�hjn0k-hGd?b�yxwWd�v�egw{hji�yxn-f	#�oa}�y{d s � hjv�dK��d�yxf�nWegw{hji�n0hBhji�m5"gwxb�y sut i/d�v�hjwxwxyxf�hBhjn-o0hGk-hji��
& q-b��-q-b�}�~zf�b/hjn"( H ��Á���Â �-i�q-f�hGdBd t m'hjn s i/hjv�}�hjn0d�e s oW~zn-f�yxf
}�~zf�b|k-hjiBb�yxwxnW~zi�m
hji���Á BzÂ��
.0/�3 /21 � 9��	��
 B�
 ;'?�
���� ?A<���������
������������'B��
�|q }�yxw½}ry½yxnrb�i t k7q	 Ghji/h k-hjn �Thji76�mUb/h���­ ��¾cµ�¦cµj¢�¨�¤j§Å¹z¨��K¯W®[¯r©�¤j¹E§�¯0®c¯r©! �§c²7¦ ¤P±
 �­c­z©� �®[¯ §c²-¦�¢�¨/¦�±#" t fegna}�hjn0k-h9k-hjn y s�t i �-yxn0k-hjw{d�hpm
hGk egb �ThGd�b/hjm9m
h:� hjb�yxn-f�hjw{d/hji sut i|i t �-q0d/b½d/b�e;�-yxwxyxb/hjb�m
hGk k-h t }�hjn sut i
�ThGd�vri/hj}�n0h
q0d/yxvrv�hji�o0hGk-d/d/b�i�q-vrb�q-i/hji�� %Ehjb�i�egf�b@nrq�d/��d�b/hjm
hjbpy ,=yxf�q-i  7��1 t f wOe�k%$«Á���Â � F
Á���Â � Á��gÂ}�~zi/h�hjn�vr}�e�k7i�egb�y{d�v t }�hji s 6�i�yxn-f�d�m«egb�i�y
	�� ��y�oWegi:k0e2,
&('*) �����,+ �T��� � & �.-0/21��31 ��4g� )5' 4g�������,+W� '*) �=����+���Ä|¯W§Å K©V �§,$«Á���Â ¦�¨@¦�¯ ¤�§Å a¥j®[­�¢�´�¦�¨[µ��a¨�®[¯�©g¤P±
 �§�¨�®76r»
� · ¦�¨ ­I¬��3��¦j§A¤P­U��¾cµG¦�¯D¤�§Å r¥�®[­T²r´�®O¤�¤ �-¦��_§�¨� �­I¨" a¡�®u¦j¯98 Á:$«Á�ACBzÂ�Â , > 
 � B�»
;=<�>�?A@CBED3FHG(IKJ�LM?AL�NPORQ�SUT�V(<XWPY�D�W�@2?ZN[<�\7@�<^]`_�aEbdc5e�c5b�f�g[hjiEblkmc5nokmc�prqohjaKs[tZu=twv�x,y�y{z�|�}X~[x���e�c5b�nw��i�i�h�b
flno�5�A��hjaHhjk��3f�bdc5�3qwn.�0�:���5noe�h�prhjaHe�h�a�hjkmc5noq7f�h�klh^prh����r�E��q7f�bCfd�{bla�qoa�e*��h�p�����klh�k��3f�bmc5��qonoq�bdh�bCc2b���qonwnoh�p�iE�3kl��hja�����k
�r�j� t��#�`u=t.�^yly����#i�kmc5a3flhjk���klqoe��*a3��kK� e�h�a�a�hj��n7�5�[hjk����r���3qof�bC¡¢i���aEbl��kdhja���£�c����r�E��qof�bC¡¢i���aEbl�3klh�aHh�k
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no��i�i�h�b{��qwnR��qonwnoh�p�iE�3kl��hja ��e�fd���2��klh prh�b^��£�hjkl����k{hjirflqof�blh�klh�k,prh�k,hjb������ �	��|�
0flc��Cb{hja ��kdhji���hja3f�x
��fd�5noh�p�h�f{c2b

�r�j� t������mu=tov5x � y�y���� pr�rfj�r��qononwh^pri���kl��hja e���k{qoe�h�a�a�h�� ��kdqoe�� ����� �����
� ����� � tZ�����mu=tov5x � y�y�� � ����� �"!#�
� |,�$� � � t.u=twv�x � y�y
��� ����k h�b�e�qw��h�b&% ����� �(')�
� � � tZu=twv�x � yly��+* | � ����k h�b�e�qw��h�b&% ����� ��,��
- . � � t�u=twv�x � y�y .0/ | ����k h�b�e�qw��h�b&% ����� �)1(�

2 ��qwnoi�hjb�h�k hja*���rp�f�qoe�h�noflh�p�c���q�c5aEbl��e#c5b�s[tZu=twv�x,y�y{z�|�}E~[x��

6rw 6�� s h sut i/d�b�~zi�v�n-yxn-f�d�~zb�n-yxn-f�hjn d�yxf�hji�#Begb sut i�hjb�";� hjnrbE'�d�w 6�� s h d�b�e;�-yxwxb�d/��d�b/hjm hji�hjnQb�yxw{d�b�i�~zv�v�hjwxyxf
�Thjb�yxn-f�hjw{d/h s�t i¸wxq-vrv�hjbÀd�w 6�� s hDd�b�e;�-yxwxyxb/hjb�#Cegb&";�Thjn*d/w 6�� s h sut i/d�b�~zi�v�n-yxn-f�hjn*m5"gwxb¸}�hGk!8TÁ:$«Á�A-BzÂ�Â¸hjim9yxn0k7i/h�hjn0k�1��F"|hjw{k7yxf�}�y{dAhjizk-hjb�b/h:v�q-nVhjn � � t b/hjnrb�y{hjw�m
hjf�hjbzv t n0d/hji�}�egb�yx}��?b�yxw{d�b�i�~zv�v�hjwxyxf �Thjb�yxn-f�hjw{d/hsut i�wxq-v�v�hjb�d�w 6�� s h@d�b�e;�-yxwxyxb/hjb�� <�wxw{hji/d�v�q-n-n0h@}ry=yxvrv�h t � s �rw{k-h¶k-hjb�d�~Ek7}�egn-wxyxf�h@��k-hGhj}�n0hjvri�e�} t m d�b t isut i/d�b�~zi�vrn-yxn-f«y�k-hjbBwOeG} s i/hjv�}�hjnab/h t m9i�"�k-h��
��y�}�yxw�nrq egnr}�hjn0k-h56rw 6�� s h sut i/d�b�~zi�vrn-yxn-f�dP~zb�n-yxn-f�hjn b�yxwlegb �ThGd�b/hjm9m
hpd/b�e;�-yxwxyxb/hjb/hjnYe s wxq-vrv�hjb�d�w 6�� s hjnq-n0k-hji9k-h t }�hjn s�t i9f�yx}�n0hV� hji�b�q-i �Wegb�y t n0d�m t k-hjwxw{hji�� �½hjn-n0hÀeg�-�-wxyxv�egb�y t n£e s 6rw 6�� s h sut i/d�b�~zi�v�n-yxn-f�d�~zbE'n-yxn-f�hjn hji|v�wOe�d/d�y{d�v¸y=i t �-q0d�b:i/hjf�q-w{hji�yxn-f�d�b/h t i�yÅ��6�e�k t d s � hjv7d���egnrb�egf�hC#�egb|k-hjb:�Thji�b�q-i �Thji/hGk-h@d/��d�b/hjmv�egn � hGd�v�i�yx}�hGdC}�hGk�hjn e�k-k7yxb�yx} �Thji�b�q-i �Wegb�y t n ,

F 8 Á��gÂ � F
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hjb t k-h � � < hjwxw{hji@egn0k7i/h3�½oWeG}�h
mUq-wxyxf�o0hGk s�t ipegb4�Thjb�i�egf�b/h�Wegi�i/hjb
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f�hjn0hji/hjwxbB}�~zf�b/hjn ( *�d�b t iC}�hGkÀwOeG}�h s i/hjv�}�hjn0d/hji t f9wxyxwxw{h�}�hGk�o	6��"h s i/hjvr}�hjn0d�hji��
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10� ��~zwxf
}�~zf�b/hjn ( / wxyxwxw{h sut i s i/hjvr}�hjn0d/hji�#-k-hji|d�}�egi/hjiCb�yxw�� t w{hjiCy�o	6��"i/h�oWegwx}��-wOegn��

��y{d/d/hzi/hjb�n-yxn-f�d�wxyxn-y{hji sut i�q0k-d�~zb�b/hji�#�egb��7k-hGhj}rn0hGd/� h8 jy
'0v�egb�y t n0hji?hji�i/hjwOegb/hji/hjb�b�yxw-wOeG}�h s i/hjvr}�hjn0d�hji�#�d�egmUbegb�i t �-q0d/b�o0hGk-d��-i t �-w{hjm
hji�hji�i/hjwOegb/hji/hjb=b�yxwao	6���h s i/hjvr}�hjn0d�hji��3�½hjb�b/h?}�yxway�k-h 9WhGd�b/h4�-i�egvrb�y{d�v�hA�-i t �-w{hjm
hji}�~zi/h½b�yxw s ~zw{k-hjb��
DFEHGAIKJML2NPOQESR	T	J
OUT	VWIYX T�O;Z\[KV
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�Ey{k7wxyxf�hji/h9oWegi½}�y=q-n0k-hji/d�6�f�b�oa} t i/k0egn m«egn v�egn egnWegwx��d/hji/h9hjb 9Whji�}�egi�yOe;� hjwxb�i/hjf�q-w{hji�yxn-f�d�d���d/b/hjm s�t in t m9yxn0hjw t f¶i t �-q0d�bBd�b�e;�-yxwxyxb/hjbBd�egmpbEn t m9yxn0hjw t f@i t �-q0d/bC��k-hGhj}�n0h�� �|yTf�yxv«o0hjiEq0k s i�e@egbEv�i�eG}�hjn0h½b�yxwi t �-q0d�b�o0hGkD}�egi�d��Th8 jy
'* Ghji/hjb|y s�t i�m e s }�~zf�b�m«egb�i�y  Ghji�n0h,( H Ã_Á���Â t f ( H ��Á��gÂ t f egb|��k-hGhj}�n0hjv�i�eG}�hjn0hb�yxw{d�}�egi/hjn0k-h4}�egild�� h8 jy
'* Ghji/hjb=}�hGk�(���ÃKÁ��gÂ t f (�����Á��gÂ��54|} t i/k0egnpm«egn@v t m9m
hji s i/hjm b�yxwr}�~zf�b�m«egb�i�y  Ghjik-hji s 6�i/hjilb�yxw�f t k-hzi/hjf�q-wOegb t i/hji?hji�d�b�e�k7yxf�hjb ";� hjnrb t f�hjilm5"�d�v�hEk-hjbl}�egn0d/v�hjwxyxf�d�b/hEd���6�i�f�d/m5"gwry7i t �-q0d�bi/hjf�q-w{hji�yxn-f0����y�}�yxwly�k-hjb s 6�wxf�hjn0k-h t mUb�egw{h76Vb�yxwxfaegn-f�h¶b�yxw�k-hjb½q0k-hjn �*"Vn t f�hjn m5"�k-h
egb½v t m9m
h¶b�yxwhjb s ~zi/k7yxf�b:d�}�egi��
8 �:9 ;�1=<?>A@ 3CB (-/21ED&,$' � / �	F
% k-hGhjn;y½d�w 6�� s hjb�yxwx�We�d�n-yxn-f � hjn-f�hjw{d�v ,�­ ¢K¢���¤�²� L��®[¯�©2�«hji�egb '0n0k-h hjn i/hjf�q-wOegb t i�� Á��gÂL#zd t m s�t i�m
hji";�Thjn0d�w 6�� s hjn HJ ÁHG|Á�ACBzÂ�ÂL#Wd�"@m«egn s "gi t � s �rw{k7b:}ry{d/d�h|v�i�eG} b�yxw�i t �-q0d�b�o0hGk t f9��k-hGhj}�n0h���½i�eG}�hjn0hpb�yxw��7k-hGhj}rn0h }ryxw�nWegb�q-i�wxyxf�b�}�~zi/hpegb:k-hji:hjn�f t kÀq-n0k-hji�b�i���vrv�hjw{d/h@e s�sut i/d�b �ri�i/hjw{d/hji�#�d�" s h � w{hjn
�-wxyx}�hjiBwxyxwxw{h��AIWh � w{hjn�v�egn�d t m b�y{k7wxyxf�hji/h }ry{d�b '0n0k-hGd:}�hGk

¿rÁ��gÂ � � � Á��gÂjÁ G0Á���Â  3J�Á���Â�Â�� � � Á��gÂ �4Á���Â � K7��13�
&:s b/hV}�yxwEk-hjb9}�~zi/h¸i�yxm
hjwxyxf�b«egb9d/h � t i�b s i�e m5"gw{hGd/b76��"hjn �4Á���ÂL#=d�" k-hjb¶}�~Ed/hjnab�wxyxf�d�b/h v�i�eG} b�yxwE��k-hL'hj}�n0hUhji�#�egb t q-b��-q-b/d/hjn0d�yxb�yx}�yxb/hjb/hjn HJ Á����gÁ�ACBzÂ�Â|hji:wxyxwxw{h y=k-hjb s i/hjvr}�hjn0d t m9i�"�k-hC#Wor} t i�k-hU}�~Ed/hjnrb�wxyxf�d�b/hsut i/d�b���i�i/hjw{d/hji t �-b�i�~Ek-hji�� ��e�k-h 9WhGd�b/h sut i/d�b �ri�i/hjw{d/hji@hjiUwOe�} s i/hjvr}�hjnrb/hC# s 6�i/hji@k-hjbUb�yxwAhjbpvri�e�} t m egbt q-b��-q-b/d/hjn0d�yxb�yx}�yxb/hjb/hjn d/v�egwl}�~zi/h¶wxyxwxw{h¶}�hGk s i/hjv�}�hjn0d/hji t � b�yxw?hjn }�y{d½f�i�~zn0d/hC#�d t m k-hGd�yxf�n0hji/hjn s e�d�bE'wO~zf�f�hjiVe s oW~zn-f�yxf�b«e s hjn }�q-i/k-hji�yxn-f e s k-hÀk t m9yxn0hji/hjn0k-h s�t i/d�b �ri�i/hjw{d�hji��+�½hjb�b/h v�egn t �-n*"�d9}�hGk egbd��Th8 jy
'* Ghji/h

(���Ã � # (��-Á��gÂ � K7�K6��(���� � # � K7�KL��oa} t i�(��0Á���Â½hjiUhjn d/v�egwOegi t }�hji s 6�i�yxn-f�d s q-n-v�b�y t n m
hGk wOeG}��We�d�v�egi�egv�b/hji�� <?bUv�i�eG} e s k-hjn-n0h
v�egi�egvrb/hji
K21
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}�yxw=}�~zi/h9~zvr}�yx}�egw{hjnab�m
hGk hjb�v�i�eG} t m egb�k-hjn m9yxn0k-d�b/h9d/yxn-f�q-wO~zi�}�~zi/k7y J ÁHG���Á�ACBzÂ�Â�e s ";�Thjn0d�w 6�� s hL's q-n-vrb�y t n0hjn�}�hGk t q-b��-q-b:hji:d�b t iC}�hGkÀwOe�}�h s i/hjvr}�hjn0d/hji�,
J ÁHG���Á�ACBzÂ�Â�� (��7Á�ACBzÂ � K7� �0���d�yxvrv�hji�o0hGk-hji�n0hEy s ��d�y{d/v�hAd��7d�b/hjm
hji�hji tgs b/hEd�b76�i/d�bl}�hGk@o	6���h s i/hjv�}�hjn0d/hji����:}�y{d�m«egn9yxv�v�hAoWegi?k-hjb�egw �"hL'i/hjb�v�hjn0k-d�v�e;� b�yxw�q0d/yxvrv�hji�o0hGk-hji�n0h4y��-i t  GhGd�d/hjn #j}ryxwrk-hjb�}�~zi/h?nWegb�q-i�wxyxf�b=egb�d��Th8 jy
'* Ghji/h4hjn mpq-wxb�yx�-wxyxv�egb�yx}q0d�yxv�v�hji�o0hGkÀ�*"¶q0k7faegn-f�hjn
(���Ã � # (�(��WÁ���Â � K7�����(��$� � # � K7� K��oa} t i (��WÁ��gÂ@hji9hjn d�v�egwO~zi t }�hji s 6�i�yxn-f�d s q-n-v�b�y t n m
hGkªo	6��"�We�d�v�egi�egvrb/hji�#�d�"-(��0Á�ACBzÂ@oWegi9hjn }�~zi/k7yd�}�egi/hjn0k-h�b�yxw�q0d�yxv�v�hji�o0hGk-hjnÀ�*" ��� sut i/d�b�~zi�vrn-yxn-f�hjnÀ}�hGkVwOeG}�h s i/hjv�}�hjn0d/hji t f9hjn¸}�~zi/k7y�k-hjiz}�hGk¸o	6��"hs i/hjvr}�hjn0d/hji �-wxyx}�hji�d�b76�i�i/h�hjn0k 1��3�½i�e�}Àe s k-hjn-n0h�v�egi�egvrb/hji s 6�i/hjiBb�yxw�v�i�eG} t m'egb
HJ Á�����Á�A-BzÂ�Â , >(��0Á�A-BzÂ � K7� OC�

�½hjb�b/h«}�yxw4}�~zi/hV~zv�}�yx}�egw{hjnrbpb�yxwEegbpk-hjnªd�b76�i/d�b/h«d/yxn-f�q-wO~zi�}�~zi/k7yCe s ";� hjn0d/w 6�� s hjm«egb�i�y  Ghjn HJ ÁHG���Á�A-BzÂ�Âd�v�egw�}�~zi/h½wxyxwxw{h }�hGkÀo	6��"h s i/hjv�}�hjn0d/hji�,
HJ ÁHG���Á�A-BzÂ�Â , >(��WÁ�A-BzÂ � K7�����6r�Th8 jy
'0v�egb�y t n;e s }�~zf�b s q-n-v�b�y t n0hji�n0h&�-wxyx}�hji9�*" k-hjn-n0hÀm5"�k-hÀhjb
d�� 6�i�f�d�m5"gw t m b�i�e�k-hL' t�� m
hjwxw{hjmf t k sut i��! ���i�i/hjw"�/h#��q-n0k-hji! �i���vrv�hjw"��h t fUi t �-q$�� �o0hGk t f@k-h% 4yxn& /hji/h#�'��egn& /h�}�egwxf �-wxyx}�hjiAk-hjn s i/hjvr}�hjn$�4oa} t iv�q-i�}�hji�n0h¶vri��7k(�/hji�o-yxnWegn0k-hjn����?hGk k-hjn-n0h s i/hjv�}�hjn$�)�/v�egw=m«egn*��yxv�i/h+��yxf	#Te� � hjf�f�h@}�~zf� s q-n-v, �y t n0hjihjiCm9yxn0k7i/hUhjn0k 1 s�t i:e� Bv�i�eG}�hjn0hUhjiCmUq-wxyxf�hpe� t � s ��w{k-h��

- " I�yxf�q-iWK7��1¶hji½}ry"�� �h% �hjv.�/hjm9� hjw=�*"Voa} t i/k0egn*��"�k0egn-n0h¶v�i�eG}Dvrq-n-n0h/�/hpq0k�� �Dh% t k-hjn f�yx}�hji½yxvrv�hk7yxi/hjv, /h n t f�h% /�/}�egi¶�*"Doa} t i/k0egn ";�Thjn$��w 6�� s h0��yxn-f�q-wO~zi�}�~zi/k7y{hji�n0h1��v�egw s�t i�w 6-�Th0 �~2 @�*" t }�hji�vri��7k(�E'n-yxn-f�� s i/hjvr}�hjn$��hji�n0hC#0k-h% C}ryxw3��yxf�h�k-hjiCor} t iBv�q-i�}�h#��v�egi/hjn sut i!";� hjn$�/w 6�� s hL'4��yxn-f�q-wO~zi�}�~zi/k7y{hji�n0h v�i���k(�/hji
1 �65 k(7 ���)��h% Vv�egn;k t f8�/h#��#Ae� «k-h% Vhji
o0hjn$�/yxf� ���m«~�����yxf� �#ze� 9��yxn-f�q-wO~zi�}�~zi/k7y{hji�n0h wxyxf�f�hji9 �~2 «�*"o-yxnWegn0k-hjn��
: n0k7i/h t }�hji s 6�i�yxn-f�� s q-n-v; �y t n0hji�hjn0k ����Á���Â t f����gÁ���ÂEv�<gn�}�~zi/h�yxn& /hji/h#�'�'<gn& /hpy sut i �-yxn0k-hjw"�/h m
hGk=��w 6�� 's h% �yxwx�><���n-yxn-f0�>�|}ry"�Bm?<gn }�yxw@��yxv�i/h���yxf9<� A�� ���i/h#��yxf�n><gw{hji�n0hCBlÁ��gÂzyxv�v�h4�-wxyx}�hji s�t iD�� t i/h m5"¶m?<gn���yxvri/h
��yxf1<� �v t n& �i t w"��hjn$��yx}ryE /h% /hjn � Á���Â � Á # � � Á��gÂ F«Á��gÂ�Â'F Ã � Á��gÂ:yxv�v�h9hji s�t i��! t i��3G�yxf�hjw{hGk-h#�Uv�<gn k-hji}�~zi/hC �yxw s ~zw{k-h oa} t i|m?<gn o><gi�� hGk(�! |v�hjn0k(��v�<;�H �yxwI<�k-k7yE �yx}Àm t k-hjwxq$��yxv�v�hji�o0hGk or}ryxwxv�h% t f���" s 6�i/hjiD �yxwv�i'<G}0 �yxw�v t n& �i t w"�/hjn$�/yx}ryE /h% /hjn � Á���Â��
8 ��� J !�
 3 1�123LK / �	F , @ / �	D0% ("! FNM !�
&3 12%&' /!OPO$3LKRQ 3 

�TS#UV��W 6��YX6SL'Z ![EWE\><��!]([E](^_[E]& �S%`�S#����S%`�S%`0a?<�]b�![E^dc,e(]fX6g�`9�! 76�`!`�S%W"�'S%]h<iXj��S%]$�![E ![Ek,[E �S% 9g�^8c�g�a	\(W"S%alS%]2'
 'm2`D��S%]$��[Ek;[E �S% �#.n;k;[EWEc�S% oX6g�` 9>S%`!k�<�`![p<;�(W"Sj�!q.�! �S%alS%`oc�<�]rX 6�`�S#�sgtk�S%`s\*"/c,`'<#k0 ![EW ";�uS%]$��W 6��YX6S%a?<� !`![  #S%]$�

v,w�x�y%zZ{}|�~�w��'�'z�~��'�&yi� �t~"���%�
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Begrænsninger åbensløjfe ved store Wp og Wu

Undergrænse for Lo
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&%'��()�*���,+����-!��.	0/��1$2+3/��4�5!��
��()�6�����"$�78�.��9����;:��<$��-9��=:��6���
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�! 2B�`��! �S�g�^�a	[E]$U(�! �So��[E](^�e(Wpm2`!k�m2`�U.[&�DCPS% 
n><�`TU(S%]8ERS%^�`'m2]$�!]([E](^*F&<� 
a?<�]	[Ec,c�S c�<�]/nHG�]$U. �S%`�So\(`�g�E(W"S�I
alS%`JF$n;k�g�`AU(S%`)S%`oX g�`���c�S%WEWE[E^�SCc,`'<#kr[3X6g�`��!c�S%WEWE[E^�SCc�<�]><�W"S%`J�HCPS% sc�<�]1[EWEWEe$�! !`�S%`�S#�Ak�S#UrXKB�WE^�S%]$U(S�� : ]& '<�^
<� oe$�![Ec,c�S%`!n$S#U(S%]=S%`�X e(]$U(S% s ![EW

�MLON ;�P/��*QKR6S TKU��WVDX

X6g�`+<� j�![Ec,`�S/`�g�E(e$�! j�! '<6E([EWE[E �S% +c�<�]da?<�]*]*B6Y S#�jalS#U c,`'<#k�S% 0Z[ Q&/���\^]"S`_ a�� �Dk,["��a?<�]_U(S%`![Ealg;U
ERS%^�`'m2]$��S%`D�![E^	 ![EWI<� s�� ![EWEW"S�c;`'<�k9 ![EWI�! 2B�`��! �S��![E](^�e(Wpm2`sk�m2`�U.[5E(WE[Ek�S%`sc,`'<#k�S% 

Z[ Q>\^]JS'_
a

Z[ Q&/��,S
TKU��cb 5 X

CPS% ! �S2c;`'<�kjc�<�]+k�m2`�S2Wp<�](^� alS%`�S2`�S#�! !`![Ec, ![Ek, JFin;k;["�LU(S%`
S%`
�! �g�`IX g�`��!c�S%W.\HGDe$�![Ec,c�S%`!n$S#U(S%]	[,U(S�S%](c�S%WE �S
c�<�]><�W"S%`A<iXLgtk�S%` X�B�`![E](^��!X e(](c, !["g�]$S%]5�
CPS% lk,[EWDU(S%` X g�`9k�m2`�S1Wp<�](^� PERS#U.`�SH<� lX6g�`�S% '<�^�SHS%]fc�g�](c,`�S% ?k,e(`�U(S%`![E](^_<iX�e$�![Ec,c�S%`!n$S#U(S%]V\HG n&k�S%`
S%](c�S%WE Agtk�S%` X�B�`![E](^��!X e(](c, !["g�]=[Ig�k�S%` XKB�`![E](^��!a?<� !`![ed#S%]5�fCPS%](]$Sjk;e(`�U(S%`![E](^9c�<�] X6g�`�S% '<�^�S#�oX
� S%c.�J�(k�S#UH<� 
k,e(`�U(S%`�S \><�`'<�alS% �S%`!e$��[Ec;c�S%`!n$S#U(S%`T[.U(S%]/\><�`'<�alS% !`!["�!c�S�alg,U(S%W.S%WEW"S%` k�S#U	<� Lk;e(`�U(S%`�S�S%]+X `�S%c,k�S%]$�!a?m��.I
�![E^r^�`'m2]$��S X6g�`�^�q;W"U.[E^�n$S#U(S%]_<iX alg,U(S%WEW"S%]*g�^ [E]$U(�'m2 ! �S	aje(WE ![E\(WE[Ec�<� ![Ek�S	e$�![Ec,c�S%`!n$S#U(S%`C[Ln&k�S%`jc�<�]><�W
��g�a [E]$U�E;q;^�^�S%`)U(S%](]$S�^�`'m2]$��S��
-�G9� <�a	alS+aPG�U(S k,[EW
U(S% Ak�m2`�S	<iX �! �g�`gEuS% Yq,U.]([E](^rX6g�`)U(S% ��'<�a	W"S#U(S `�S#�!e(WE '<� JF3<� PU(S%`)X g�`�S% '<�^�S#��S%]
c�g�](c,`�S% +k,e(`�U(S%`![E](^*<iXDU(S0<�c, !e$S%WEW"SlX6g�`��! Yq;`!`�S%W"��S%` [2n&k�S%`/S%](c�S%WE c�<�]><�W g�^�S%]_k;e(`�U(S%`![E](^*<iXoX6ShY W"S%]$�

v,w�x�y%zZ{}|�~�w�i'�'z�~��'�&yi� �t~"���%�
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k,[E^� ![E^�n$S#U \HG n&k�S%`! Dg�e( !\(e( J���Y�'m2`on;k;["�oU(S%`AS%`�X g�`��!c�S%W3\HG/�� 2B�`!`�S%W"��S#��g�`�U(S%]$S%]=<iX
U(S�S%](c�S%WE �SC�![E^�]><�W"S%`
S%`�U(S% k,[E^� ![E^� JF(<� U(S%`�k�S#U9g�e( !\(e( o�!c�<�W"S%`�S#�JF;��GjU(S% �S%`2alS%]([E](^�� X q,W"U. o<�  '<�W"S)g�a � <�a	alSA^�`'m2]$�'SD\HG
]$g�`!alS%]=<iX
g�e( !\(e( J�

8���� ��� �
	�F���
�	LK����	F
�@U(S% ! �S�c�<�\([E �S%W.k;[EW.k,[.\(`'m���S%]& �S%`�SsS%]l�� '<� �S�I4�!\><�d#S�WeB��!]([E](^P ![EW���� `�S%^�e(W"S%`![E](^��!\(`�g�E(W"S%alS% }[������#E(W"g�c
X6g�`!aje(W"S%`![E](^�S%]5� C)S%](]$SjWeB��!]([E](^=E(W"S%k0X e(]$U(S% )<iX C)gtq;W"S-�?
 	����>[ bJV��������; !`!e(c; !e(`�S%]�<iX�� � WeB��!]([E](^�S%]
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D"Æ�°#RMÃÅÈ¡¾Hµ �%¹ fÖÕSF À×³±Æ�¸�°ÊÆ@ÃÇÌH° ¹�< À	MÎ�ÍX°�µRÄÅÃÅÀ1°�³�µ�¶XË^²�CHÃÅÀ×·2¸@ÃÇË^À ·�Ép¶XË^À�¸@µ�Ë^Ä±ÃÅÀHÕH¾H¸�¶¡DM²*F2ÄÅ¸�°ÊË^¾H¸@ÕH¾H¸�·¸DBÉnË^µ�Æ@¸��%µ@µ�°�ÄÇÆ�°�µ�¯�±0DBÉn°³²�ÄÇÆ�ÃÅÈ¡À×·2ÄÇ°�µ�´
±�DÕx°�µ@¸@¾Hµ�C×·2¸@ÃÇË^À1°�µ�¹ Æ&·2²½¸pµ�°�È¡¾HÄ�·2¸�Ë^µ � ¶¡·2ÀECx°\Æ@¶%µ@ÃÅÍX°\Æ±ÍX°\Ì*ÎU²@³�ÄÅÕÖ·�É(ÌH°�¸@¸�° @ ÈX°�À1°�µ@ÃÇÆ�¶X°;BjÆA�%Æ@¸�°�² ¹4�À1ÌH°�À É�Ë^µDÌH°�¸@¸�°#ÆA�%Æ@¸�°�² ¶¡·2À,·2À×·2Ä��%Æ&°�Ë^È�ÌH°\Æ@ÃÅÈ¡À,Æ�°\ÆjÆ�Ë^²»º Æ�Õ�°86�Ã�·2ÄÅ¸@ÃÅÄ�É�³�ÄÇÌH°�D Æ�°xR"ÃÅÈ¡¾Hµ �%¹ f�ÕSF ÌH°�ÀÉ08^ÄÅÈX°�À1ÌH°�Æ�ÃÇÌH° ¹ 3 Ë^² ÍX°\Ì�¼�½�¼~CHÄÇË^¶,ÕHµ�ËUCHÄÇ°�²#°�¸#°�µ�Æ@¶¡·2ÄÇ°�µ@ÃÅÀHÈX°�µ�Ë^ÈÖÍ¡³�È¡¸�É.¾HÀH¶%¸@ÃÇË^À1°�µ#·9C1Æ�Ë^µ�C�°�µ�°�¸�ÃË�ÍX°�µ�É08^µ@ÃÅÀHÈXÆ�É�¾HÀH¶¿¸@ÃÇË^À1°�À � "0H $ D�Æ�F2ÄÇ°\ÌH°\Æ¬·2¸�¯�±�"0H $ DU´z±�"0H $ Ë^È��E"0H $ °�µ"À1Ë^µ@²´·2ÄÅÃÇÆ�°�µ�°�¸(¸@ÃÅÄ¿À1Ë^µ@² J ¹ ¯±°�²´³�µ@¶¾D·2¸¨Î¿Í¿ÃÇÆ¨Í¿ÃMË^Õ�ÌH°�ÄÇ°�µ = "0H $ Ã f�CHÄÇË^¶%¶X°�D×ÌH°�µ °�µp¶XË^À1Æ@ÃÇÆ@¸�°�À¿¸�°½²#°\ÌÐÌ�ÃÅ²#°�À1Æ@ÃÇË^À1°�ÀÖ·�ÉÔÌH°Qº�ÃÅÀHÕH¾H¸O¹ Ë^È#¯ ±Æ&·2²:¸ÔÌH°¿º Ë^¾H¸@ÕH¾H¸=ÀjË^È�´ ± ¶^·2À�Í%Ã�ÃÇÌH°�À�¸@Ã�4 6\°�µ�° = �@� "0H $ Æ�Ë^²�ËTÍX°�µ�É{8^µ@ÃÅÀHÈXÆ@²´·2¸@µ@Ã 6\°�À = "0H $ Ã 3 ³�¸@ÀHÃÅÀHÈ �%¹ º ¹4MÉ�Ë^µ�CHÃÅÀ1ÌH°�ÄÇÆ&°¨²#°\Ì ·2À×·2Ä��%Æ&°v·�ÉBµ�ËUCH¾1Æ@¸2�%ÌH°\°�Í%À1°¨°�µ�Í¿Ã1ÃÅÀ¿¸�°�µ�°\Æ�Æ�°�µ�°�¸±ÃPËTÍX°�µ�É{8^µ@ÃÅÀHÈXÆ@É.¾HÀH¶%¸@ÃÇË^À1°�À�É.µ&·�¯ ± "0H $¸@ÃÅÄ¡´ ± "0H $ ¹ YV°�ÀHÀ1°DË�ÍX°�µ�É08^µ@ÃÅÀHÈXÆ�É�¾HÀH¶¿¸@ÃÇË^ÀÖ°�µdÈ¡ÃÅÍX°�¸pÍX°\Ì �´ ± "0H $ ' 9�Á¾" = "0H $ <��~"0H $�$ ¯ ± "0H $ 4 �%¹»º J 6'ÃÂ = �@� "0H $ A = �E� "0H $ �E"0H $ " �½C = �@� "0H $ �E"0H $�$VÄ � = �6� "0H $�Å ¯ ± "0H $ 4 �%¹ fTÆ 6
Ç 4 �%¹ fTÆ 6 °�µ = �@� "0H $ ÌH°�À>Í¡³�È¡¸�°\ÌH°ÐÀ1Ë^²�ÃÅÀ1°�ÄÅÄÇ°���ÌH°\°�Í¿À1° É�¾HÀH¶¿¸@ÃÇË^À 4 ¸��%ÕHÃÇÆ@¶ Ë^¾H¸@ÕH¾H¸*Æ�°�À1Æ@ÃÅ¸@ÃÅÍ%ÃÅ¸�°�¸�°�À 6 DÎ�ÍXË^µ�ÉnË^µ¨9¡ÁS" = "0H $ <��E"0H $�$ Æ�F2ÄÇ°\ÌH°\Æd°�µpÌH°�À�Í¡³�È¡¸�°\ÌH°VÕ�°�µ@¸@¾Hµ�Cx°�µ�°\ÌH°���ÌH°\°�Í¿À1° É�¾HÀH¶%¸@ÃÇË^À ¹iµ Ë^µ�°\Ædµ�ËUCH¾1Æ@¸�°Ú%ÛXÜ2Ý�Þ�ß�àPá?Û¡â&ã&Þ�á�ã&ä�Ý�å ãTáÇæ�ç�ä
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