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 �;�� / �_GC j �� /@ {@K_��� ÒZA {K_�� ��A �4' ��C 9�8 o�� 
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9�8 o� m ������ D�8 Á� 8 g � [�� 
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T@'T@'T@'T@'::::    �� �GU/ ����� ZA@ �� ZA Z��X ����� �GU/ ����� ZA@ �� ZA Z��X ����� �GU/ ����� ZA@ �� ZA Z��X ����� �GU/ ����� ZA@ �� ZA Z��X ���9k� 4 Gd9k� 4 Gd9k� 4 Gd9k� 4 Gd:::: �GU/ ³�_k� Z��X 45 

 �N@ ,J�;�d BX@ J���� &L' 6�m H )�~ :�� ,)�����@ )�rm �L��� D� 9k� 4 Gd��
 Le�-' (� ;���_;�� 
 [A3� (� �rm 4 Gd�� �GU/ � �X �� ZA Z��X q� `� :  
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 � �X �� ` N �i �[�� �m' (� n�� Y ����@ ,J:�! Y :/ D�A =:� ¤J �[ wG �;Ew' ¤ ������ ¤_wX wT w@ ¤J �[ wG �;Ew' ¤ ������ ¤_wX wT w@ ¤J �[ wG �;Ew' ¤ ������ ¤_wX wT w@ ¤J �[ wG �;Ew' ¤ ������ ¤_wX wT w@
 wq w� wnx� w� w4 wm w@ M�Y wd xD�x� ¤B�d w{ ¤� wGw8 M^¤��Î w@ M d� w@ ¤� �� wnx� w� ¤& w�¤;wC ( w� w@ M^� xA wY ¤J �[x/ w4 wm w �Ô� ¦4x5 wq w� wnx� w� w4 wm w@ M�Y wd xD�x� ¤B�d w{ ¤� wGw8 M^¤��Î w@ M d� w@ ¤� �� wnx� w� ¤& w�¤;wC ( w� w@ M^� xA wY ¤J �[x/ w4 wm w �Ô� ¦4x5 wq w� wnx� w� w4 wm w@ M�Y wd xD�x� ¤B�d w{ ¤� wGw8 M^¤��Î w@ M d� w@ ¤� �� wnx� w� ¤& w�¤;wC ( w� w@ M^� xA wY ¤J �[x/ w4 wm w �Ô� ¦4x5 wq w� wnx� w� w4 wm w@ M�Y wd xD�x� ¤B�d w{ ¤� wGw8 M^¤��Î w@ M d� w@ ¤� �� wnx� w� ¤& w�¤;wC ( w� w@ M^� xA wY ¤J �[x/ w4 wm w �Ô� ¦4x5
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 ²d m ��8 ,� �X �� ³�_A (� ZA q�� À;:�� ,KL ,D:� 9;�@ D�d� �;�%T D_A (
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`@3� \C�k� " :6�=' ��¡8 ,1�@� 1�� &[�6�=' ��¡8 ,1�@� 1�� &[�6�=' ��¡8 ,1�@� 1�� &[�6�=' ��¡8 ,1�@� 1�� &[�������������" DE' n��@ ,a/ (GA D��:X D�8 �K�8 ,

4���_C 1 �z3� 4' J�� �N :+� �45���7�� ��U+� (� JGI� Ì@�> c�9 )�@��+�@ ,
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��5 ,�YD��� ,Å _/ �]B�� Ã;A@ ,D���· 	50� Ì���� � / P�;C J�È� \C�A �KL@ ,
 v�A@ ,? !����@ �C@�3� { o[��T arA ��� 
 �' &��G�� ���C@ ,D�� �|� q�
  � )�@��+�@ Ì���� �5 4 Gd�� #�Õ 4' ��78 9Õ�/ 1Ú �K�8 \C�k� �KL 4@�/

 
����@ , ��8��� ���!�� DC�C a/ &k� 
�� c�� (� F�;:��@ Ä�@Y3� Ì��� 1 !
 � G!3� c���' Ì���  2W' v�� ^m , L�%@ Y�U;��@ ZG;��@ �;[��

4��-3�@	51��  
 �mÁo+� ³�_k� Z��X �V.G� H  L d�m� 9��� �_/ G�� \C� A3� H (���+� 4' ^m

� q� �i � ²���� D!�+� ��3� �4' ²:�/ �N  ���%' �4' �� ,4 Gd�� �GU/ 4 Gd�
D��N &r� J��� �A H ²�+� &L' �5 @' ,²�+� :¶���������1 �A3� �@�º�81 �A3� �@�º�81 �A3� �@�º�81 �A3� �@�º�8· ,¶ 6A = �ºX T 6A = �ºX T 6A = �ºX T 6A = �ºX T

,@�ºX T @' �_��,@�ºX T @' �_��,@�ºX T @' �_��,@�ºX T @' �_��· ,¶DX �A H ,��.m DX�� H (�º+� ��'DX �A H ,��.m DX�� H (�º+� ��'DX �A H ,��.m DX�� H (�º+� ��'DX �A H ,��.m DX�� H (�º+� ��'· �5 ��3� �KL &=@ ��8 ,
 D:� �_GC J[k� 4' {@��+� �4¡8 ,D_k �K�� ��3� (� D��i � ²;� J~ H��+� ��i �

;�C@ ,® �� (� ��Cl�X 4 m  � T5 ,,�% @' } B_m �>O J[A D/ Z���C T@ D:� v
�Y�;mY �+� `�_C ,Ý _��:  ¶ 9k� JÈ��  � &r� ���A D� ²�+� JÈ� 4' D�= A@

 v;�:�8 ,D�8 ) �A T ([� 9k� JÈ� ¬ [m ���k� £ ��d� H ,¬ m 4 [8 ,���k� (�
L@ D�!�C �K�� v:�+� 
���dT ÞY3�@ } B_��) �k� �·	52�d  :L@ ,º T D�E' q� �m

 ²�+ / F G+� 6�� &�N ³�_k� �KL {��C DX�� �A H 4 Gd��@ ,D�L3@ D�  ��ÁA
�C�:u� �@ �;�� H 1 ! ,,�p/ v�A @' DG;:/ Z���C ^�8 1 ��� �=' DX 8@: ¶ # ;�dT�
 �Km P�]B�� �L �� ��[�� &�N@ ,�� U:�� &�N ,l� ¼ 9��0� 1 �l!./ �L��! H

9z�>3�·	53� Zk� n�� �_GC ��8 g GdT� �2��� <7_/ D��=@ �� A H D:[�@ ,
 (� 4�¡/ 4�[X  R ,K�:�A ����[�� <� ) 8 :� T@ ,DX Q &�N 1���/� D�rU/ Z���+�
 9��� �/��2��@ �@�k� (�$ Zk� 6A = (� 4�¡/ D� \CY��� @' Zk� 6A =

�8  :��� �_�@ ;� �X ��  ��$@ H {|�� / ,� �� (� �A3 4�.C ¼ �� 4' Z�� ^
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���@ 1 2�3� ,KL �d [�  ��' , ����  ::�.��� 9��� DN�_A e�-' (�  �Ê3 ,) �k� &='
 4 m 4¡8 , ��8 D8|X 6G]/ ��8  ,�� ��[�� (� ,�G! 1 �l!' �i �@ ,��I�@ 
 È���@

 :Î ��@  M:Î @'  M:�_C ?�+� �5 D�A B/ �ÖC  8|X  q�  C��X 4�[C  :�8 ,P!�Y �%
 (�  :L ��X �8 1���/� 
��:� ) �k� &=.8  :L ²�+� �� A H@ ,e�� T �KL@ �� ZA
 
���dT ��m' �KL@ ,?�+� �5 D�A B/ �ÖC T  8|X 4 m 45  �' ,�=' �� ZA

�/@ ,�� ZA q� D�8 6�p�� ����� ZA {|��� �K�8  �=' ²�+� H ) �k� �KL Ù�_
 
��s��� H v�GC 4 m DE' 
��  � ,D�G! 1 �l!' H {|�C 4' 4 Gd�� Ð�GC ,Zk�
 @' Ä�! @' <7N (� &�;C  � &m@ ,��@S� �]�B� &!' (� {��z3� n�X
 q�  C��X@ ,�GU/ ��r�@ �C�3� (� ���C DX 8@ ��/  �+� 4�5 4@�/ ` B����

Ju ²]:� 9��� �� ��[��@ vX�+� ���A�  
 ^�d5 D� ` _C ^�d¡8 ,��r� D�8 g Gd�� �2�� / #���� �4./ &i _�� �4¡8 ��>' ��A d (�@
 �L ^d5 1 ��p�� ��CS�� ,KL  v:��@ ,�_8 )Y�B��@ &[o�� \�A (� ��r+� D�oX 9L

 9�:�� ` N ` [�3�@ Y�B�� q� T ? C p��@ �= _+� q�☺:¶ `^�3� ^d5 `^�3� ^d5 `^�3� ^d5 `^�3� ^d5
? ß� /? ß� /? ß� /? ß� /·	54��  

/ #���� �KL@ �N�B��@ ���]+� Y rC�� ²� ÌY�:C ^d5 �GI� 1 2�' (� �2�
0�@ \C� A3� H ?�Y@ 9��� �[����� (� F :�� � _d5@ �CY I� �N@ ,�� ��� ? C

l� ` _8 JC�[�� 4O�_�� H Y rCT� �;= � �X �� Ä���� &!@:� wY� ¦��� �@ �1 ¦�w� wX w(C xK¦�� w@ wY� ¦��� �@ �1 ¦�w� wX w(C xK¦�� w@ wY� ¦��� �@ �1 ¦�w� wX w(C xK¦�� w@ wY� ¦��� �@ �1 ¦�w� wX w(C xK¦�� w@
 x �Ç ¤J x�x�¤�wN ¤(x� w4 ŵ C x ¤�� w@ x �Ç ¤J x�x�¤�wN ¤(x� w4 ŵ C x ¤�� w@ x �Ç ¤J x�x�¤�wN ¤(x� w4 ŵ C x ¤�� w@ x �Ç ¤J x�x�¤�wN ¤(x� w4 ŵ C x ¤�� w@ ���X@�'  ¦ xQ M� w! wA ¤J xL xY@ �� �= xH w4@ ��x w� wT w@ ¤J x�¤� w�x5 w� w! wL ¤( w� w4��̧ ���X@�'  ¦ xQ M� w! wA ¤J xL xY@ �� �= xH w4@ ��x w� wT w@ ¤J x�¤� w�x5 w� w! wL ¤( w� w4��̧ ���X@�'  ¦ xQ M� w! wA ¤J xL xY@ �� �= xH w4@ ��x w� wT w@ ¤J x�¤� w�x5 w� w! wL ¤( w� w4��̧ ���X@�'  ¦ xQ M� w! wA ¤J xL xY@ �� �= xH w4@ ��x w� wT w@ ¤J x�¤� w�x5 w� w! wL ¤( w� w4��̧

 �J �L wnx wà@ �.w8 xD xG ¤;wd ¦P �� w³��C ¤( w� w@ µ� w= wB w> ¤Jx xt w4 wm ¤�w� w@ ¤J x� xG �;¤Ew' wq w� w4@ ��x~ ¤º�C w@ �J �L wnx wà@ �.w8 xD xG ¤;wd ¦P �� w³��C ¤( w� w@ µ� w= wB w> ¤Jx xt w4 wm ¤�w� w@ ¤J x� xG �;¤Ew' wq w� w4@ ��x~ ¤º�C w@ �J �L wnx wà@ �.w8 xD xG ¤;wd ¦P �� w³��C ¤( w� w@ µ� w= wB w> ¤Jx xt w4 wm ¤�w� w@ ¤J x� xG �;¤Ew' wq w� w4@ ��x~ ¤º�C w@ �J �L wnx wà@ �.w8 xD xG ¤;wd ¦P �� w³��C ¤( w� w@ µ� w= wB w> ¤Jx xt w4 wm ¤�w� w@ ¤J x� xG �;¤Ew' wq w� w4@ ��x~ ¤º�C w@
 w4� �]x� ¤;� ¤+� w4� �]x� ¤;� ¤+� w4� �]x� ¤;� ¤+� w4� �]x� ¤;� ¤+�� ,§§§§Sk�Sk�Sk�Sk�::::09090909ªªªª�  

 r� ~ r� ~ r� ~ r� ~::::    � ZA@ �� ZA ���/ N ���� ZA@ �� ZA ���/ N ���� ZA@ �� ZA ���/ N ���� ZA@ �� ZA ���/ N ��� _���@ &_:�� �mÁo+� ³�_k�@ ���� _���@ &_:�� �mÁo+� ³�_k�@ ���� _���@ &_:�� �mÁo+� ³�_k�@ ���� _���@ &_:�� �mÁo+� ³�_k�@ ����::::				55555555���� 
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 (�  Ó�%@  _���@ &_:� / D�8 {|�C  ��A B� )��� �4' � ���� ³�_A H &=3�
 Z]m hso�� �]�B� �C Ñ �L �=' D:� ��B_+� Zk� �KL 43 ,? 8|��� #��E'

 D�_d @' ,Zk� ,KL  _�5 e�� n�K� ,�r�  �!@e q� �_;:�� H �!@l�� ZC�z (�
 (� J�È�� Y�[X Y�_/ �/�_��� Y�[�X n�K� ,&>����� D�8 ��� T ^m ,�r� Â��+�
 <�¢ 4' &=3�@ ,D��@ @' D�A B/ �:� �L ^d5 Dz _�5@ Zk� 1 ;����@ ,¼ È��
 ?�1 :r��� £ :L ([� ,Dd@�/ @' c��/ 4 m 1���  _��� &�_X ��Bso�� ³�_k�


 ��� &=3� (� ³�_k� ,Ku  ¼ 9��� ³�_k�  _�5 D�l�C@  _�T� &�_C  �2��8
��/ ²�rX:  �_A �!@l��  _�¡m  H Zk� �4' �5 <!�C �KL@ ,���_�G+� �_;:�� (�

 D/ 1 !  � <�  M$Y ��� ����� {|��� 4 m ��¡8 ,,���� &!@ l� �� (� �]:� D�='
  _�5 �5 ��º�� n�� 43 , ��� 4�[��  �7N D�d¡8 ,#S�� Y ���� @' �p�� ZA


�G�� ��� (/� l��� `�_C ;D/:¶��� �_GC T@' J�z _�¡/ �_GC ����� ZA (�  �
�� 7��@ �/ !�� ZA �L@ �� ZA D�8@ T5 J�z _�¡/���· 	56��  

 Dz _�5 e�� T ^m &_�:� / D�8 {|��� e�� T D�E' &=3 8 &!@ l� �� ZA  ��'
� T@ ,`e :X @' P�= @' �;�/ ÂY�C T D�E' Zk� �KL hi B> (�@ ,,��pX e�

 Jm ]�� ��8 Ji��I� ,KL �/�_� 1 ;����@ ,�� ³�_A �/�_� H &>����� D�8 ���@
 {|��� K�:�A #S�8 
 ��� &=3� (� �� ³�_k ?�1 :r��� £ :L ([� , �|A

@ ³�_k� cY �X �:� )� � 4�[C ^d5 �KL@ , _�� / @' &_:� / �� Z]/ #^�!�
 n�� 6!@ D�_d @'  �2�/  _�5 (� �;� £ :L 4�[C T@ ,�� ;+�@ P� B+� 4�l��
 J���� H as����� 1^���� Ì �� �:��� )��� �/��$@ �:��� ����N Z8@ q� e ! @'
 45@  C�Èd 1 �_;��  u�A b��Ï ¼ 9��� ����_�� ,KL &!'@ e�-' (�@ , �:���X &!' (�

� _��7X H ��;��>�)�� N 9L �������  " : Ó��' <8�� (CY¥�� b>' � [XY� Ó��' <8�� (CY¥�� b>' � [XY� Ó��' <8�� (CY¥�� b>' � [XY� Ó��' <8�� (CY¥�� b>' � [XY�" ,
@"b>3� Y¥� / `�lC ��3� Y¥��b>3� Y¥� / `�lC ��3� Y¥��b>3� Y¥� / `�lC ��3� Y¥��b>3� Y¥� / `�lC ��3� Y¥��"@ ,"(CS�� 4�L' Y �Ï(CS�� 4�L' Y �Ï(CS�� 4�L' Y �Ï(CS�� 4�L' Y �Ï�"  
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�Ce�I� J�N (/� `�_C � ���� ZA@ �� ZA �' a_k� (CKL �C�_X H@: ¶ ³�_k�@
4 ��d : ��ml��@ �@�k m D�8 P�B�� &>�� T �� Z]8 ;9��0� ZA@ ,�� ZA ?

 T �Ku@ , u Ó5 H T , ��� N5 H D/Y a/@ ����� a/ P�B�� ^d5@ , L�]d@ ?�Y ;[��@
 a���0� ³�_A  �'@ ;<;o+�@ <8 o�� �� (��8 4 7�G�� ²p�/ ��5@ ,�@�k / &�_C

 ���� �$@ �+�@  _���@ P�B�� &�_X 9��� 9�8���· 	57��  
Y ��+� @' �mÁo+� ³�_]�� ��G:� /  �' 4 m 4¡8 , _/ � , :�N  R <�X ��8 �$

 4 m 45@ ,Dz _�5 ([��8 D�8 ����� ZA ���p/ Z���+� Zo�� �L  _��� #�$��
 &_:� / D�8 {|��� e�� T D�E' &=3 8 D�8 �� ZA ���p/ Z���+� Zo� /  _����

L@ ,�:��� )��� �/��$@ �:��� ����N Z8@ q�@ ,���® ? %�G+ T5 , _���@ �K
 ^�d5 4 Gd�� 1 2�'@ �GI� �4' \�A (� �KL  :��$�� `�A Y@�C D�E' �Ud 
�[��
  ��8 e�U�8 j �� /@ ,) �k� &=' �L@  ��8 �� ZA q� ²��% 9��� ����� ZA (� 9L

 _���@ &_:���  
 �/�Y �/�Y �/�Y �/�Y::::    ?1 ��½� D��[�+ ��~ Q D�GI 4 GdT� ��[�� &L?1 ��½� D��[�+ ��~ Q D�GI 4 GdT� ��[�� &L?1 ��½� D��[�+ ��~ Q D�GI 4 GdT� ��[�� &L?1 ��½� D��[�+ ��~ Q D�GI 4 GdT� ��[�� &L ZC�;�� �4' �V.G+� �=�>@ 

 4 Gd�� JG! ��� � 
��/ `�_C ;� n�� �L &/ ,�G! n��C T 4 Gd�� �4./ &i _��
`���½� ? ;C����� ��/ �m� ��/ j� o�� (GA `�_C ,�=' Di 2�'@:¶��� M ;dO  :��/

 D_;�� �'Y  :L P$�d@ ,�>O hs� D/ <;�:�� Di 2�' (� �2�� 4 Gd5 <�/ ���A
(� �2� �./ #���� J[A H 9����� Di 2�'§�������_8 ª9����� D_;��§��� �4' ª

"�8 T  �@ ,D��L ?e ! D��/ e !  ��8 T  �@ ,D��L ?e ! D��/ e !  ��8 T  �@ ,D��L ?e ! D��/ e !  ��8 T  �@ ,D��L ?e ! D��/ e !  �" ��� �� �L <���� �4' P$�@ )�� _�� ,KL &='@ ,
 M m��Q 4�[C  � �' ,4 Gd�� n�� ²� &>�C  � �L D��/ e�� �K�� 4'@ ,`^/ ` �

 MT � À�� 4 Gd��@ ,D�7�� ²� &>�C  � �' ,T � 4�[C  �@ ,D�  M m��Q À��@
,�% @' <��/ D�8 {|��� ZA ,��� �A3 À��8 ,� �X � &/ ,4 Gd�����· 	58��  
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  D��[�+ ��~ Q  L��C T D�:[� ,D�GI 4 Gd�� ��[��/ &�_C 1 �_;�� (� �>O ZC�8@
  ��m ³�_k� ,KL &=' �4' �5 � M�Èd ,#S�� 
 È:/ )��_� � ���� ³�_A <��U8 ,1 ��½�

 9L ^�d5�� �L n� R 8 ,,�A@ � n��:� xc ¤Yw ¤3� xH  w� w@ x?� w@ ŵ ¦G�� xH  w� x ¦ xÔ xc ¤Yw ¤3� xH  w� w@ x?� w@ ŵ ¦G�� xH  w� x ¦ xÔ xc ¤Yw ¤3� xH  w� w@ x?� w@ ŵ ¦G�� xH  w� x ¦ xÔ xc ¤Yw ¤3� xH  w� w@ x?� w@ ŵ ¦G�� xH  w� x ¦ xÔ� ,§§§§)�_���)�_���)�_���)�_��� : : : :

284284284284ªªªª,�c ¤Yw ¤3� w@ x?� w@ ŵ ¦G�� �n¤� �� x ¦ xÔ w@c ¤Yw ¤3� w@ x?� w@ ŵ ¦G�� �n¤� �� x ¦ xÔ w@c ¤Yw ¤3� w@ x?� w@ ŵ ¦G�� �n¤� �� x ¦ xÔ w@c ¤Yw ¤3� w@ x?� w@ ŵ ¦G�� �n¤� �� x ¦ xÔ w@�, §§§§4���� `O4���� `O4���� `O4���� `O : : : :189189189189ªªªª T 1 �_;�� (� ZC�;�� �K�8 ,
��_C &/ ,��½� D�� ��m �C��X H 4 Gd�� ZA D�GI 4 Gd�� ��[�� (� ��:�GC 4�

 H {|�� / `�¿ �����@ ,��d Gd�� �� ��[�� q�  ��� �A H �̀ �X 4 Gd�� ��[�� 45
 Ä@���@ DX �A �L ^d5 4 Gd�� D[��C T �K�� 1���@ ,D�  M_A �� D��!  � &m
 , ��8 {|��� ZA D�@  �[� � ��8 �C� R� ,1 2�' \�A (�  �' ,,�GI �:m G��

4' D� e�� T 4 Gd�� ([�@  `�=' (�8 ,#@S� �% �]:/ ��[�+� ,KL (� ��;�GC
Y �� T@ Y� T D�E' ,����N@ #S���	59��  

 � �X �� `�_C n�� <�@ �� ` � n�Km ` R� �4' n�Km ÃA�+�@:� ¤(x� ¤J �L��XO w@ ¤(x� ¤J �L��XO w@ ¤(x� ¤J �L��XO w@ ¤(x� ¤J �L��XO w@
 ¤J �m wXO � xK¦�� x ¦Ô� x̀  w� ¤J �m wXO � xK¦�� x ¦Ô� x̀  w� ¤J �m wXO � xK¦�� x ¦Ô� x̀  w� ¤J �m wXO � xK¦�� x ¦Ô� x̀  w�� ,§§§§Y�:��Y�:��Y�:��Y�:��::::33333333ªªªª ,� x/ w4��� ws¤�wC w(C xK¦�� ¦(w� wG¤ wÇ wT w@ x/ w4��� ws¤�wC w(C xK¦�� ¦(w� wG¤ wÇ wT w@ x/ w4��� ws¤�wC w(C xK¦�� ¦(w� wG¤ wÇ wT w@ x/ w4��� ws¤�wC w(C xK¦�� ¦(w� wG¤ wÇ wT w@ w� �L xDx� ¤2w8 ¤(x� � ¦Ô� �J �L wXO ŵ w� �L xDx� ¤2w8 ¤(x� � ¦Ô� �J �L wXO ŵ w� �L xDx� ¤2w8 ¤(x� � ¦Ô� �J �L wXO ŵ w� �L xDx� ¤2w8 ¤(x� � ¦Ô� �J �L wXO ŵ

 ¤J� wu �M ¤� w> ¤J� wu �M ¤� w> ¤J� wu �M ¤� w> ¤J� wu �M ¤� w>� ,§§§§4���� `O4���� `O4���� `O4���� `O : : : :180180180180ªªªª ,D/ #��d@ ` R / 9mld n�� <�@ DNeY@ �� &28 ` R 8 ,
 ,
�� / #���� �A /5 �[d �% (� 1^���� l� JV' ?JGI� (� 1lU/ #��d T ��^�8

_8  �:��/ #��X ) '�+� �4' ^m ,JGI� (� 1l! 
���@ ��>' )'��T �;z )'��� <$�X �
 1 ��3� H &=3 8 JC�]��� q� &��� �!�C T n�� �5 �8 $5 , �:� 1l! (���� �KL@
 �� Y�_/ �� Y�N <8�d 4' 4@Y��.� (]d@ ,<:�C  � }�B:�� (� ��C ¼  � �A /��

 � 7�� (/ ��� ` N ^mD:� �� ÝY :¶���� Y�N �5 �� Y�N (� �8' ^�d5� Y�N �5 �� Y�N (� �8' ^�d5� Y�N �5 �� Y�N (� �8' ^�d5� Y�N �5 �� Y�N (� �8' ^�d5����������������·	60� ;
 e ! ,1 2�3� (� �2� H a�� c�� 6�G/ �7> H 4 Gd�� Ä@Y ²d m ��¡8

D��� �CY ! �N�=@ À;:�� 1 �A5 D/ #��C@ �2��� n�� DC�Õ 4' �>O 4 Gd��  
 �@�A@ �/��2/ )��_� 4 Gd�� ? 8|X �4' 1 �_;�� (� ZC�;�� �KL ��C n�K�@
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/ 7� 
��/ `�_�� �4¡8 j �� /@ ,��CS�� 4�[C 1 ��3� ��[�+ 4 Gd�� JG! ��~ Q@ �_
 ��Î@  ��G;� ²__� 9��� )Y 2�� ? 8|��� (� #@S� �% �L  � 6d U/  = >

n�� D/ #���� (� <:�C �8 ,D�[A@ <CS��� �= _� ²8 d@ , LY� �  
ãbrÛa@kÜİ¾aï@Z@òîÇë‹“ß@ô‡ßÊ‹“Ûa@À@ïãb�ã⁄a@ì›ÈÛbi@òî–ìÛa@ @

 / } s�3� ��/ 
�_C �N �]�B��� J� 8@ &�N  �2��/ @' J�i 2�./ 1 BC�
 YK��C �>O �c�� �' @' ,���[�� &o;�� @' v���� (� 4�d �C � ��8' <;d@ ,��d Gd��
 &L@ ?1 2�3� n��/ ��=��� J[A ^8 ,²�+� 4 Gd�� 1 2�' (� ��2�/ T5 D!��

? M�® )li !@ )K8 d ���X  
�V.G+� ,KL H 1 �_;�� JG_d� −V.G� �'g Gd�� �2�� / ��=��� ���@S� � −  �5

a:~� a_C�8�        
`@3� #�;��`@3� #�;��`@3� #�;��`@3� #�;��:::: e��I / &i _�� `@3� ZC�;��e��I / &i _�� `@3� ZC�;��e��I / &i _�� `@3� ZC�;��e��I / &i _�� `@3� ZC�;��::::  

  ,�:��� �C ��@ �/��$ Z8@  �:� 1 �l!./ @' �rI / ��=��� e��! ��C@ `�_�� �KL@ `�_�� �KL@ `�_�� �KL@ `�_�� �KL@
(C* �+� 1 �_;�� Y���I �L(C* �+� 1 �_;�� Y���I �L(C* �+� 1 �_;�� Y���I �L(C* �+� 1 �_;�� Y���I �LJ�:�@ , 	 :� ��@ ,9%�� )�_�� �� @ ,a� C J��d ��� �

�� �Le�@ ,9� �G ��@ ,Y ��� �� ��� ��@ ,(C��� {® �Ñ' ��@ ,°���� Ì ]�/ �
�@ ,�@ $�_�� b��C ��@ ,���A��� �! �� �m �� � ! Ü�o��@ ,Y U:�� �� ���

 ��d�Y3� �[��+� H 
 ��� 1 �8�� Y��@ ,²C�[�� H �C�]��� ���L@ ,Zk� � ! �� Zk�
6C@ 
��5 <N�� 1^��@ ,���� u�	61�,JL�%@ ,    �C ^/ �������@:  

1� JC�[�� 4O�_��JC�[�� 4O�_��JC�[�� 4O�_��JC�[�� 4O�_�� : : : :'− � �X D��N :� w&w�wN ¤( w� �D¦Ew' w&¤�xi � w ¤¬x5 ¤9x:w/ wq w�  w:¤�w� wm wnx� w� x& ¤!w' ¤(x� w&w�wN ¤( w� �D¦Ew' w&¤�xi � w ¤¬x5 ¤9x:w/ wq w�  w:¤�w� wm wnx� w� x& ¤!w' ¤(x� w&w�wN ¤( w� �D¦Ew' w&¤�xi � w ¤¬x5 ¤9x:w/ wq w�  w:¤�w� wm wnx� w� x& ¤!w' ¤(x� w&w�wN ¤( w� �D¦Ew' w&¤�xi � w ¤¬x5 ¤9x:w/ wq w�  w:¤�w� wm wnx� w� x& ¤!w' ¤(x�
 w' ŵ ¦Ew. w[w8  wL w� ¤Aw' ¤( w� w@  M�¤�x w¢ wF ¦:�� w&w�wN ŵ ¦Ew. w[w8 xc ¤Yw3� xH �� wGw8 ¤@w' �À¤;wd x ¤� wpx/  MG ¤;wd w' ŵ ¦Ew. w[w8  wL w� ¤Aw' ¤( w� w@  M�¤�x w¢ wF ¦:�� w&w�wN ŵ ¦Ew. w[w8 xc ¤Yw3� xH �� wGw8 ¤@w' �À¤;wd x ¤� wpx/  MG ¤;wd w' ŵ ¦Ew. w[w8  wL w� ¤Aw' ¤( w� w@  M�¤�x w¢ wF ¦:�� w&w�wN ŵ ¦Ew. w[w8 xc ¤Yw3� xH �� wGw8 ¤@w' �À¤;wd x ¤� wpx/  MG ¤;wd w' ŵ ¦Ew. w[w8  wL w� ¤Aw' ¤( w� w@  M�¤�x w¢ wF ¦:�� w&w�wN ŵ ¦Ew. w[w8 xc ¤Yw3� xH �� wGw8 ¤@w' �À¤;wd x ¤� wpx/  MG ¤;wd  w� ¤A  w� ¤A  w� ¤A  w� ¤A

 xc ¤Yw3� xH wnx� w� w� ¤�w/ ¤J ��¤: «� �M ¤�xr wm ¦4x5 ¦J�~ x? w:«�w� ¤��  w:�� �� �Y ¤J� ¤� w1 w! ¤� w_ w� w@  M�¤�x w¢ wF ¦:�� xc ¤Yw3� xH wnx� w� w� ¤�w/ ¤J ��¤: «� �M ¤�xr wm ¦4x5 ¦J�~ x? w:«�w� ¤��  w:�� �� �Y ¤J� ¤� w1 w! ¤� w_ w� w@  M�¤�x w¢ wF ¦:�� xc ¤Yw3� xH wnx� w� w� ¤�w/ ¤J ��¤: «� �M ¤�xr wm ¦4x5 ¦J�~ x? w:«�w� ¤��  w:�� �� �Y ¤J� ¤� w1 w! ¤� w_ w� w@  M�¤�x w¢ wF ¦:�� xc ¤Yw3� xH wnx� w� w� ¤�w/ ¤J ��¤: «� �M ¤�xr wm ¦4x5 ¦J�~ x? w:«�w� ¤��  w:�� �� �Y ¤J� ¤� w1 w! ¤� w_ w� w@  M�¤�x w¢ wF ¦:��
4 ¤��8 x ¤Ö� w+4 ¤��8 x ¤Ö� w+4 ¤��8 x ¤Ö� w+4 ¤��8 x ¤Ö� w+�  § § § §)�i R�)�i R�)�i R�)�i R� : : : :32323232ªªªª�  
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��T��� D!@��T��� D!@��T��� D!@��T��� D!@ : 4¡8 j �� /@ ,, w�G! ��@��� &m.C@ (8���� DX 8@ ��/ x �+� �4'
,1 BC� −DX �A H − rU/ ,�p�  �2��/ @' D� −DX 8@ ��/ −  T5 �KL  �@ ,Ju µ��m µ<;d D�8

� �X �� `�_�  M_��7X:�     M�¤�x w¢ wF ¦:��  w� ¤Aw' ŵ ¦Ew. w[w8  wL w� ¤Aw' ¤( w� w@ M�¤�x w¢ wF ¦:��  w� ¤Aw' ŵ ¦Ew. w[w8  wL w� ¤Aw' ¤( w� w@ M�¤�x w¢ wF ¦:��  w� ¤Aw' ŵ ¦Ew. w[w8  wL w� ¤Aw' ¤( w� w@ M�¤�x w¢ wF ¦:��  w� ¤Aw' ŵ ¦Ew. w[w8  wL w� ¤Aw' ¤( w� w@�	62��  
�− � �X D ���N :�ax: xG ¤]� ¤+� 6̧x �Ç w ¦Ô� ¦4x5 ���: xG ¤Aw' w@ax: xG ¤]� ¤+� 6̧x �Ç w ¦Ô� ¦4x5 ���: xG ¤Aw' w@ax: xG ¤]� ¤+� 6̧x �Ç w ¦Ô� ¦4x5 ���: xG ¤Aw' w@ax: xG ¤]� ¤+� 6̧x �Ç w ¦Ô� ¦4x5 ���: xG ¤Aw' w@� §)�_��� :195ªD��N@ , :� ¦4x5 ¦4x5 ¦4x5 ¦4x5

 w ¦Ô� w ¦Ô� w ¦Ô� w ¦Ô�  w< w� w< w� w< w� w< w�  w4��: xG¤ �� ¤J �L w(C xK¦�� w@ � ¤� w_¦X� w(C xK¦�� w4��: xG¤ �� ¤J �L w(C xK¦�� w@ � ¤� w_¦X� w(C xK¦�� w4��: xG¤ �� ¤J �L w(C xK¦�� w@ � ¤� w_¦X� w(C xK¦�� w4��: xG¤ �� ¤J �L w(C xK¦�� w@ � ¤� w_¦X� w(C xK¦���  § § § §&]:��&]:��&]:��&]:�� : : : :128128128128ªªªª�  
��T��� �D!@��T��� �D!@��T��� �D!@��T��� �D!@::::  �� ���� q�@ ,)Y X 4 GA�� 6�z q� �_/ G�� ? C0� ²���

 4 GA5 �.8 ,�r� ~ )Y X �� ���� H ( xG]�+� `�>� q�@ ,��>' )Y X a:G]���
/ J�G+� D�>' �5 �&!���  �C 4' (� JÈ�' ,DX 8@ ��/ ,�G! (� 1 2�./ @' ��2�

 �KL@ ,D�TO@ D� !@' (� b�;s���@ <8��� @' ,9k� ) �A Ã;A �B_/–�/ n� − 
(� JÈ�' Y�= 4 GA�� 9��� � r �C  ���� (G]�+� H  �d��� )�>0�@	63��  

2� �;CS�� �C��:�� ��:G���;CS�� �C��:�� ��:G���;CS�� �C��:�� ��:G���;CS�� �C��:�� ��:G��::::  w) w� ¤C w� �L x°w' ¤( w�8D:� �� ÝY x�� ẁ � �� wY ¦4w' ,☺ wN , ẁ   :
¶ ��w~ w�w~ ¤(x� ¦Tx5 �D�� w� w� �D¤: w� w<w7 w_¤d� �4 wG¤d x ¤�� w? w� � w�x5 ��w~ w�w~ ¤(x� ¦Tx5 �D�� w� w� �D¤: w� w<w7 w_¤d� �4 wG¤d x ¤�� w? w� � w�x5 ��w~ w�w~ ¤(x� ¦Tx5 �D�� w� w� �D¤: w� w<w7 w_¤d� �4 wG¤d x ¤�� w? w� � w�x5 ��w~ w�w~ ¤(x� ¦Tx5 �D�� w� w� �D¤: w� w<w7 w_¤d� �4 wG¤d x ¤�� w? w� � w�x5 : : : : , xDx/ �< w;w�¤: �C �J¤� x� ¤@w' , ��wC xY w! ��wN w� w= ¤(x� ¦Tx5 , xDx/ �< w;w�¤: �C �J¤� x� ¤@w' , ��wC xY w! ��wN w� w= ¤(x� ¦Tx5 , xDx/ �< w;w�¤: �C �J¤� x� ¤@w' , ��wC xY w! ��wN w� w= ¤(x� ¦Tx5 , xDx/ �< w;w�¤: �C �J¤� x� ¤@w' , ��wC xY w! ��wN w� w= ¤(x� ¦Tx5

 �D w� � �� ¤�wC �Px� w= ��w� w@ ¤@w' �D w� � �� ¤�wC �Px� w= ��w� w@ ¤@w' �D w� � �� ¤�wC �Px� w= ��w� w@ ¤@w' �D w� � �� ¤�wC �Px� w= ��w� w@ ¤@w'·	64�  
��T��� D!@��T��� D!@��T��� D!@��T��� D!@ : 4 Gd5 D/ <;�:�� DX 8@ ��/ Di 2�' (� �2�/ �4 Gd�� �@' ��5 D�E'

D� ,DX 8@ ��/ �CY ! �N�= ��=��� n�X ���X 4' � �X �� &28 (� �!�+ 8 ,�>O−
�� &2;/ −  DE3 n��@ ;, ��!.8 � M�Ê @' , Mk = � M��@ £�X (� �!.m �!3� (�

K_:��−�� &2;/ − # !@3�@ 
T0� @' Z_]+� £�u� (� �2C��  MG;E' @'  MG;d	65��  
3� F �_�� (� J�����F �_�� (� J�����F �_�� (� J�����F �_�� (� J�����::::  �� ]=' F N  � �I� q� ,�2�� / ��=��� ZC�;�� �KL

 ,@���� ��!��� �:� ��]2���@ � �I� �
���� #® \�A ,�7s��  �2C��X@ À;:� /
 DG;d H �p�� ) �A q� á ;k� &/ _� H n�Km@ ,(z���@ (C��� q� á ;k� &/ _� H

i 2�' (� ��2�/ x �C 4./ 4 Gd�� ��]2X n�� q� F _�8 ,D$��@ D� �@ ��/ D
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 � �I� H À;:� / ��]2��� (� &N' ��]2X 9L@ ,(�º+� D�>' ) �A � _d� DX 8@
&N3 / e�É 4' �@' � / (�8 JÈ�3 / ��]2��� ?e ! ��5@ ,# 8���@	66��  

4� `�_�+�`�_�+�`�_�+�`�_�+�::::  �C  �  t `���� 9��� ���_��� ���3� (�@: 
'  −   ,D� �@ DG;d q� , >' �~O (� D/ �m H v:y'@ Ä���� �� �4'D��N H n��@: �    

 µ� w= wB w> ¤Jx xt w4 wm ¤�w� w@ ¤J x� xG �;¤Ew' wq w� w4@ ��x~ ¤º�C w@ µ� w= wB w> ¤Jx xt w4 wm ¤�w� w@ ¤J x� xG �;¤Ew' wq w� w4@ ��x~ ¤º�C w@ µ� w= wB w> ¤Jx xt w4 wm ¤�w� w@ ¤J x� xG �;¤Ew' wq w� w4@ ��x~ ¤º�C w@ µ� w= wB w> ¤Jx xt w4 wm ¤�w� w@ ¤J x� xG �;¤Ew' wq w� w4@ ��x~ ¤º�C w@� ,§§§§Sk�Sk�Sk�Sk�::::09090909ªªªª H Y rC5 ��� T5 �KL  �@ ,
 q� D�]�B� �C ��� Di 2�' (� ��2�/ D� x ��C 4./ , >' �~O (�/ b�[8 ,)�GC Y��'

,1 :r��@ Ä�+ / Y�!'@ �@' DE' �n� T ,DX�� ��/ D���A �C �Y  D��=@ ���X@
 M�® ��eT@ �]�]=	67�� 

� −   ��=��� }�B> À��@ ,<�����@ 
 ���  L :�� �L ��=�� / ��B_+� �4' ^m
4'  ��8 Áo�C 9���     ZA (� `e :�� / D��' 9�8 j �� /@ , M��_�� MT � D/ w��+� 4�[C

`e :�� / D�8 #Y o�� 4�' 1Ú H } B�>T�	68�� 
? −  (� �̧��C  ��+� �G! �4'  ��G! 4 m ��¡8 ;D_� >@ ����� a/ �mÁo+� ³�_k�

 Dz _�¡/ x ��+ 8 ,n�Km � �X � ÒZA D� w��+� �G! 4¡8 ,� �X �  Í_A x �+�
 �4 Gd5 ) �A � _d� T5 �JX  � , w��=@ Di 2�' (� �2��	69� �4' ���C \A ��� �45 &/ ,

>@ ����� <�/  Mm�Á�� D�8 4 m 45@ 1 BC�� ZA ([� D_�  µ6� % D�8 ����� ZA µ6� % D�8 ����� ZA µ6� % D�8 ����� ZA µ6� % D�8 ����� ZA \�A ;
n�� �5 D��:� ¤�8 9��� T ° �5 ,�B_� 1�/  ��C D�d5� 

Â −    ��A��! ����� `�> (� J�C  t w��+� 1 2�3� @' �2��� &_d ����� �4'
 1 2�./ @' �2�/ DX 8@ &�N 4 Gd�� 1 BC5 �45 &/ ,<�:oX@ `�K�/� À��@ JC�[X  ��8

���~@ �!' D�8 ,D�r! (�   t <;�:C 9��� �CY I� �N�B�� &��N (� ���C@ ,J�È�
DX �A )�� D� w��+�	70�� 

Ì  −   n�K/ ?�BN ^�d5 ,D�r!@ ²�+� �G! ���A ?Y�N  ��:� 4 C�3� <�¢ �4'
  t # ;�dT� &��� q� T ��oA���@ 
 _�dT� &��� q� �rI / &�r��� / Ä^G�� 
��
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��d Gd�� �]�B+	71��  
Ä  −   Gd�� �4' ��=��� JC�� H D��� ����C &��� �!�C T@ ,DG;d q� �CT@ D� 4

�2�� /	72��  
5� ���_;�� ����_�����_;�� ����_�����_;�� ����_�����_;�� ����_��  : 
'  −  """"`�lC Y¥��`�lC Y¥��`�lC Y¥��`�lC Y¥��"""" : ,D��N@ �ÈA \�A (� Y¥� / ���_;�� )�� _�� ,KL Z���X
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�g Gd�� �2�� / ��=��� �L@  :r]/ #�$�� 
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 �_� / �p�� �5 ����� 9L �p��� H ��=���

?�+� ��/  � �5 { 2� n��� 9�8 Ä�7=T�� 
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 �' ` B���� H 4��� 1 7�¡/ �Ç|�� ��rI� &[/ 
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 [A',9����� D_;�� H �rI / {|��� 
 [A' <CSX@ D_8 ��G! � ,Y��� P� = ���' ��NY,,,,  ,��:z��� Ä U:�� ��� !
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�35	 P�/ B+� ) [o� Ä® P�X ;+� ) ���P�/ B+� ) [o� Ä® P�X ;+� ) ���P�/ B+� ) [o� Ä® P�X ;+� ) ���P�/ B+� ) [o� Ä® P�X ;+� ) ���k� �-' , ,�Y�;mY �+� (G	 ,1 �8��@ )�����@ ������� Â�]��� )Y��5 ,�:u� −

��;�G�� ��� I�−  ,FY :/3 :1984
� ,	Ì05} ,449��  
�36	 Y ~0�@ (:G�� �8���Y ~0�@ (:G�� �8���Y ~0�@ (:G�� �8���Y ~0�@ (:G�� �8���Z_]+� ,9_����� �[/ �-' , : ,9U��N a�' 97�+� ���15 ������� ? ��Y��� ��� ! ,Ì

	 �X��m− 4 �Gm /� ����N Y�� ,	?@�/�� , 9���� Y�	Zo��� 1 8��� Y�� ,	 )Y�B:+�− )�L _��� ,1 :1412æ−
1991 ,
	Ì12} ,409� ,§b��$ \C�A�ª  

�37	 �K�Á�� <� !�K�Á�� <� !�K�Á�� <� !�K�Á�� <� !JNY \C�A ,J�o�� H 1 !  � � / ,��B��@ ��� � �m ,	:1982 ��  
�38	 &�:A (/ �Ñ' 
 ��� �:G�&�:A (/ �Ñ' 
 ��� �:G�&�:A (/ �Ñ' 
 ��� �:G�&�:A (/ �Ñ' 
 ��� �:G� �:I / (CS�+� )S��� �:G� ,"Y BE3� �:G�" (/ @��� �:G� , ,�Y BE3� 
lA

JNY \C�A	:23412 ��  
�39	  D!�>'D]�]= H J�G�D]�]= H J�G�D]�]= H J�G�D]�]= H J�G�� �m , :� / ,li :I� : JNY \C�A ,D��� )�B��@ �_�� q� F��I� 9�:��	973��  
�40	 DG;d Y�B+��  
�41	 Y ~0�@ \C� A3� H b:B+�Y ~0�@ \C� A3� H b:B+�Y ~0�@ \C� A3� H b:B+�Y ~0�@ \C� A3� H b:B+�Z_]+� ,���� °' (/ �[/ �-' , : ,?�k� b��C `^m7 ,����� ���[� ,c C��� ,Ì

1 :1409 ,,	Ì3} ,46��  
�42	  D!�>'D]�]= H �Y s���D]�]= H �Y s���D]�]= H �Y s���D]�]= H �Y s���� �m , :� / ,
���� : JNY \C�A ,&28' 
���� �'	11��  
�43	 9����� D_;�� H Æ����� ���7��@ ���S�� 
 [A3�9����� D_;�� H Æ����� ���7��@ ���S�� 
 [A3�9����� D_;�� H Æ����� ���7��@ ���S�� 
 [A3�9����� D_;�� H Æ����� ���7��@ ���S�� 
 [A3� ,�Ñ' (/ °���� Ì ]�/ ,	 ���_;�� Â�]��� ��� ,�C���G��

)* �+�� ����� ,42 �:G�� ,11 ,	}8−160��    |��� 
 [A'|��� 
 [A'|��� 
 [A'|��� 
 [A',9����� D_;�� H �rI / {,9����� D_;�� H �rI / {,9����� D_;�� H �rI / {,9����� D_;�� H �rI / {  P� = ���' ��NY
 ,Y���	}42 ,43�  

�44	  ? C�]��� 1�$ H 4 Gd�� ³�_A ? C�]��� 1�$ H 4 Gd�� ³�_A ? C�]��� 1�$ H 4 Gd�� ³�_A ? C�]��� 1�$ H 4 Gd�� ³�_A���^�!T����^�!T����^�!T����^�!T�    )* �+� �������@)* �+� �������@)* �+� �������@)* �+� �������@4���� J� _�/ , , , , ,				 �G�º� ,�i�lI� ,�:�7:GN �G�º� ,�i�lI� ,�:�7:GN �G�º� ,�i�lI� ,�:�7:GN �G�º� ,�i�lI� ,�:�7:GN
 ,&�I� F�Y aGA ,&�I� F�Y aGA ,&�I� F�Y aGA ,&�I� F�Y aGA1 :2018
� ,	}206 ,207��        

�45	 � o�� �� (GA Y��m��� � ��3� ���28 �Kt ` N (Q@,j     4 GdT� # ;�d� 4 GdT� # ;�d� 4 GdT� # ;�d� 4 GdT� # ;�d�1 2�./1 2�./1 2�./1 2�./    5555�>O 4 Gd�>O 4 Gd�>O 4 Gd�>O 4 Gd 9�_;�� <�U+� ��� ,
# ,)�! ,9����� 4@ ���� ��È:� ,9�����4Ì ,1 �C��8 ,1988 ,
	}317  L��/  �@��  

�46	 ? _8��+�? _8��+�? _8��+�? _8��+�Z�_� ,9�z o�� , : ,4^�� `O (GA (/ Y��o�	,4 ;� (/� Y�� ,4�Y3�    1 :1997
� ,	Ì02 ,
}546��        

�47	 8 �Kt ` N (Q@�È:C ,9z���� ���� Y��m��� � ��3� ���2" : 4 GdT� # ;�d� 4 GdT� # ;�d� 4 GdT� # ;�d� 4 GdT� # ;�d�1 2�./1 2�./1 2�./1 2�./    5555�>O 4 Gd�>O 4 Gd�>O 4 Gd�>O 4 Gd ,	}200��  
�48	  4 GdT� # ;�d� 4 GdT� # ;�d� 4 GdT� # ;�d� 4 GdT� # ;�d�1 2�./1 2�./1 2�./1 2�./    5555 ,�>O 4 Gd ,�>O 4 Gd ,�>O 4 Gd ,�>O 4 Gd ,9z���� 4 2�Y ���� ���	}200  L��/  �@��  
�49	  D!�>'D]�]= H J�G�D]�]= H J�G�D]�]= H J�G�D]�]= H J�G�� �m , :� / ,
�G�� : JNY \C�A ,�@����� � �]���@ 1�@� 1�� &[�	2206��  
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Abstract: 

 

Human organs donation for transplantation (with its modern perspectives) is a 

very sensitive subject due to its direct relation with both the dead and the living, and 

especially with the revolutionary advancement that the medical science had achieved 

in the last twenty years. As a result, new subjects of discussion made appearance. 

The will to donate organs is one of these subjects, and it is not expected that old 

scholars had had a chance to make researches about it according to Islamic law. 

Starting from this, we wanted to present the views of different Muslim scholars 

about making a will to donate organs after the death of a person. 
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