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¹Ð�K� í f�¦אÎא� í jE�j�/·אY�Z� h� �¶K
1993، OE� W�� £אW
� M�¹W� ´jA	 ·G7� WE8א� WE
Yא�. �K6B� �N6q¹� ��¥¹K67&א �M6EC>א� 

?KD�W א�× MB;C&א ·G7� WE8א� í l�K
� ¥K�
l�K6� W�K68+� א�MA68� ¤א� א�?K�K69� M6#K<&� א&µjA��1993 apj� M�¹W�/	��í ÎB א��� 
K��.¥א��
�
6�−�N7�K�¹ �¥¹Wא� ME�Kא�� W<� MoK&א [A2 MB;C&א�× א �W?
 í ÎB�j�/h�Y7� �l�K1993א��، �¥jA� �̧X6� �،M6�¹W&א �N6q¹�¹ 

£KC	I� M�j�¹Tא K�K9?� l�K
� ¥K��.í1993� אé� �¥¹£ MC# W�K8� ´KÑT א&¹ g�W?� �K�Ï?� M�¹W�N�A א��
�
7�−�N	¥אW�¹ �¥¹W¹· א�Y7<א� MC�A� W�K8� ´KÑTא�× א �W?
 í §¥K�/�¥¤�1993א، �¥j8� ،M�K
 ¥K�xא ¡Ï?&א ¸XÓ M�¹W&א 

KD�K�j�â¹ K+ í e�¤ ap¹ «j:� ،MEDE�j� �W��¹ ¥K�xא Ø�Zא� a	j�A� í �¥jA� MEא�ZE&א. KB� N�A� h� MB;C&א£ אW
� ،�K�Ï?� 
kA
 §K	� "¥K�
G7� íu� �£K· א& h� ،M�¹W����Z "א��a�Y א&� a�¥ ¶u
Tא kA
 h>	 WE8א� K- Y�H� í Ðא�W� M�KE8א� �K6D�¥£�¹א í 
l�K
� ¥K�
kA 1993א��l�K� �í ÎB�j�/h�Y7 ¹א�>h�Y7 א��µu� i�¥¹£ M<�K א&j� Y1H� ،MB;Cא�? e�¤ é� M�º£�¹  .א�� K>א�ME� Z�Z<� 
µKא��� h>	 WE8א� Ðא�W�A� ME�¹Wא� M�KE8A� �¥א£x¹א í l�K
� ¥K� �� h	K	�Z� KEא g�¥15/93� א&Y?� Y1H� MB;Cא¥ f@7� K?�¹، א�× א��
M�¹W&א.�



�
8�−�W�¹ N=Eq M�¹W&א �¥j8� h@, KD� K�Ð�>� KD?E�:�¹ K+ dא�j�� a� W
�jא 
kA א�l�¹W א�?í ·j�K א�MA8 ¤א� א�?jאC� �£¥אj6א� 
í ME�K>א� g�Tא �W�
K<�1982 u9� h¶� א���j�K?� ¥K· א&� �M6E�K>א� �X6E>C� �¶K6@�� �M6E�K>א� �g6�Tא ��W6�í� א�K68£¥�� א���،¥K6� �j�K6?·� א&�

 K6<�1995 í¹¶�� £�¹א¥�KD א�Ð�� µK!¥t א��ME@B ¹א�Wq¥T א&KC�W�� dא�MA א��ME@B אM�KE8� �Wq¥T א�MA8 ¤א� ،10/12/1982
�jp، hBp MAê ،¥j�� ·u
� ·j@�K� �¶K<�1993، ·u
�¹ j�¥ �¶K<�1993 ·G7� M�Eא�� MEBC¹א�� �M6qK�¹ ��f68>17א� �h6� �µ¹W6� 
µKB
� �·Y?21א�.�
�
9�−�N<p¹¹ M�¹W&א MB;C� M�X�Tא M
 א�M6E�¹W� א&�K6B;C� �K�Ð�¹ h א�MA8 ¤א� א&���W אa� �tK�¹ g�T ¹א��>¥¹K7��K� ·¹K ¹א�Z¥א
K+ í e�¤ &א�KB;C Ð� l�j@$א.�
�
10�−�c�G��¹ M�¹W� ´jA�́� �a6� ¹א�>�K6�u� ¹אW6�Tא²،� ¹א�³K6:C،� א�:�M6<E� l6�:� א	ME�uD�6� ��tK6?� [6ì� �h6� א� j@68א� �M6E�¹Wא� 

XE>Cא��،ºY�Tא WqY¹א� ،O�W��¹
?L .א�WA�A� ME�KCא· א%MqK ¹א�K�KE��t ¹א�� ¸X� �tK?&א ME�uD�	tא µK?� h
 �£K�&א M�K<א� d��� 

�tK?&א ME<Epאj&א N�¹
�KEAB א&W�K8، �£א¥� 
h א� ،WE8א� MEBC�¹ ME�Y� �KE�Tא �،M6EoK&א � K6�£�¹ �W�K68&א í �¥א£� �d�K6C&א �،MEA�K6� א�

LE�K	�¹ K� W<� ،WE8&א �¥K¹א��� �j�
KB�¹ Ð .א��ME@B ¹א��� K>A	 ·I� ME�K>�tא MqK%א �Z6�Z<�� �µK6א��� �h>6	 �WE68א� �Ðא�W6�� �M�KE68א� 


í l�K א�ME�¹W אx£א¹�¥� ¥K��.א&� h� M�¹W	K	�Z� KEא �f@7 א��
11�−�M�¹W&¹א eq l
j� t� ·� ^<� KDoאZ�� WC��� é� W

kA א�l�¹W א�?í ·j�K א�MA8 ¤א� א�?jא j�Cא� �א¥£j6א� í �M6E�K>א� �g6�Tא 
�W�
kA א&KB� ºj�! M�¹W�í10/12/1982.� א�K8£¥� א���j�K?� ¥K· א&� ¶K@�Tא�× א W� �·j6@� �W6� �،N6E:
� ¹� �N6E:
� �f6<>�K� 
 í א�ME�¹W ¹אx£א¥� א�W�� M�KE8א�Ð א� WE8	h> א���Z�Z<� µK א�<f�� ME�K אT�YאZ�� ºY�� .� ²א�Ð�G� K�ZA� h� µu� ´j@q ME�j�K� MEא
l�K
� ¥K��.K<�1993¶� א��
�
12�−��N6?¹¹א� ��¥¹W6א� �M6C�Kא�� �¹·Y67<¹א� �،Y1H6BA� �k69�?+ ��¥אY6?4/95א� �k6A
 �M6�¹W� �́ jA6�
WE6� �WE68�K� א%M6qK� א�Yא� �í
31/10/1995. LA�¹ [>� ¥אY?א� h� ،MB;C&א hBp MAê ،¥j�� ap¹ «j:� MEDE�j� �M6EC� �M6Bou� �X6E>C�� �M6�¹W&א �¹·K6<��K� �a6� 

�K9 א��WAא·Tא �KB;C&¹א MEC<&א MB�D&א.�
1�−KD�¥£�¹א�¨Y?א��´KÑ��M�KE8��ME�¹Wא��fB<א��M:����
�
1−1�C�fB<א��M:��G7�
�

£j�� dA� a	א� ¹א¦� Wא�Z� �KEAB
 WEq ´KÑ� ،¨Y?א� Lא�j
¹ e�¤ kA
 �K<B" ^<� א­j�� ´KÑ� ¨Y?א� í W�W<א� �h6� 
d�KC&א í �K:Eâ ÆK<א�. »�Y¹א� WoK�
�Y א�?Y� W�K8� ´KÑ� ¨Yא��j� �¥¹Yp M א�K�&א W�K8&¹א �£W<�� א­j�Tא�× א f@7� KDE� ´KÑ� 
¨Y?א� Zא�� K�K� h� WE8&א ª¥K<א��.�

�
t¹ W�j� í N�jא� YpK$א ºj	 £W
 fEA� h� ·אWAא�× א�� Y�W� K�W�K8� ´KÑT ،¨Y?א� t¹ W�j� M�� �KE�� �¥א£� �M6E�¹£ 

ËK<� �¥j8� M:7� M�G�� WEq ´KÑ� ¨Y?א�. Ð� ·� ^<� �ZD�Tא MEBEA�xא ،��W� XC� ­¹Y7א� í MEAB
 ap¹ M:� �f6B<א� �M6E�¹Wא� 
M�KE8� ´KÑ� ¨Y?א� ،KD�¥£�¹א í aE�7� ·אWAא�� �K9
Tא kA
 aê �K�jA<&א h
 W�K8� ´KÑ� ¨Y?א�.�

�
LA��W�¹ ¥אY� ME�K>א� �¥Kא��� ME�¹Wא­ א�j�TK� MEא�jE$א ME�K�C¹א� M�Îא� MpY<&א �Y:�A�)9−17(�אY6;��،�"�W6א�Z�� �d6A?א� א�¦� 

Y�K@� W�K8� ´KÑ� ¨Y?א� Lא�j<¹א� ME�A�
kA א� YoK7
 ¸X� ،£¥אj&א h� MB;C� M�X�Tא M
 א�M6�¦u� א&>aê �K�jA א&��g�w� �W ¹א�Z¥א



h
 ´KÑ� ¨Y?א� apj� ¡אÏ¹א� «j:� MEDE�j� ²WD� é� ap¹ M:� M�KE8� ´KÑ� ¨Y?א� KD�¥£�¹א. �W6��¹ �¥Y6?� �̧X6� �M6E�K>�tא ��g6�¥
10−126 Ðא�W� MB;C&א. aôp¹�¹ W<� �e6�¤ �¡אÏ6א� í ��¥¹W6א א��M6E�K�� �h�Y67<¹א� �M6C�A� �W�K68� �́ K6ÑTא í �M6B;C&א �א�6× ��W6?
 í 
§¥K�/�¥¤�1997א ·G� W?<� MB;C&�¥¹ אK7� MEC� ¶אW��	K� µאj�� h�  ¥K� MEא�ZE&א apj� «j:� MEDE�j� º£H� é� ap¹ M:� fB
. 
N?¹¹א� K��j@� ·K�KEא� �K�tj¹א� �W�
kA א&� g�W?� µאj�Tא M�¦uא� h�  ¥K� ZE&א،ME¹· א�K<¹א�� a� MB;C&א í W?
 ¸X� �¥¹K7&א.�

�
N<p¹¹ M:� fB<א� ME�¹Wא� W<� e�¤ h� µu� ­KBא�� M
Kê fB<א� MEC>א� MEC<&א W�K8+ ´KÑ� ¨Y?א� KD�¥£�¹א h� �µu6� 

��Ï>23−27/4/1998א� �W?
¹ �¥¹K7&א MEC<&א¥� א£I� �K�K� ،WE8א� W�K8�¹ ´KÑ� �̈ Y6?א� �WE68¹א� �ª¥K6<א� A��¥j6E: �M6�Y� í א��
�W�K68� �«j6E%א �M6A�j:א� í �K6�¹¥ �µu6� ���Ï6>26−30/10/1998א�. �W6?
¹  �K6D
KBא�� �»Ð69�−22א�<�Ï6��  �µu6� K6�¹¥� í א��

24/7/1998.�
�

N?¹¹א� µ¹Wא� �K9
Tא í MC# W�K8� ´KÑTא í MB;C&א µu� �­K6Bא�� �W6?
 í ���Ï6>26−30/10/1998א� �k6A
 �M6:� 
fB<א� ME�¹Wא� M�KE8� �´KÑ ¨Y?א� KD�¥£�¹א M�j@&א �h�31 �Y?� .?�Y�¹. N?�¥¹ ¹¹א�Wא� M��K¹· א��Y7<¹א� MC�A� W�K8� ´KÑTא �W6<� 
e�¤ kA
 M:� fB<א� ME�¹Wא� µu� KD
KBא�� í ��Ï>15−19/2/1999א�.�

�
1−2�fB<א��M:��h��ªY=א��
�

²WÓא ¶K<א� M:% fB<א� ME�¹Wא� j� ·KBp M�KEq ´KÑ� ¨Y?א� D�¥£�¹אK KDא�W�́� .אf6�T� �f6�j� א&��Wא¶ ¹א	� K6C�� �M6�u� 
�£K�� M�£K� _��Y� dE?��:�l אX� ²WÓא ��

�
M�¥K7&א. µ¹Wא�× א� g�K�� í ³j>� א­j�� ¹� �K�¹Zã ME@Ñ KDCE<� M�E�� �KEAB
 WE8א� l=�C� ·� ´¥K7� í KD�¥א£�.�
Mא�W�	א �K�¹Z�
M�6� א�³j6>C� ��tW6<� ���K6?� �M� é،¹א�KE68� אx£א¥� א	Ïא�l=�C� ·� ²WD� �KE�E .א&KCא� �h6
 �WE68א� �f6@� �W6¹א� �h6� 
�K�¹Z���hBp �K�j א&� ،Mא�W��� dE�:�� PDC� loK�¹.�

�

��K¥א�tא M�¹X=א�� ME
KB��t¹א M�£K8��tא. l=�C� ·� Y?� �KE�Eא�Ï	א² אW��¹ �¥א£xא M�KE8¹א� ·G� WE8� �́ K6Ñ� �̈ Y6?א� í �̂ 6<� 
gE�K�� ¹/¹� ·אWA� Z�<א�= א�loאX א�¤ f�Wא� ،^>�C&א j� ¥W8� »WEA?� ¶K�¹ ،M�X�w� ©Y� fB<¹ א�� f�Wא� Y��T h� �Y68C
 �W6¹א� 
KDC�. l=�C�¹ ·� ¥אW� ¸X� W�K8&א kA
 §K	� ¶אW��� Ð�j�� ¥W8� YB��� M�X�w� ©Y�¹ fB<א� f�W¹א� �K<B��BA� MEA3א.�
�

·� M:� fB<א� ME�¹Wא� M�KE8� ´KÑ� ¨Y?א� KD�¥א� £�¹א¤ M<E�� iE
j�. W�¹� N<p¹ ¸X� �M6:%א í �¥K6�� �M6�¹W� �́ jA6� א�
·G7� WE8א� ،WE
Yא� kA
 j�Cא� k�j�&א í ��£K&2א)£ .( d�:C�¹ ¶K@�� ��£K&3א h� M�¹W� ´jA�
kA א� �Ð6�>� �d6E�:�¹ �̧X6� �M6?E�jא� 

KD��u
¹ ´j@8�K� ME�¹Wא� ºY�Tא. k?A�¹ aEê µ¹Wא� MEC<&א aE�7א�� kA
 K�XE>C�.�
�
d�Y�¹ ¸XD� «j:%א MEDE�jא�� M:� fB<א� ME�¹Wא� KD�K?�Y�¹. £Y�¹ ]Cא� l�EoYא� ·j@&א �h�31 �Y?� �WB�<� í M:� fB<א� 

í d�Y&א µ¹Tא. £Y�¹ KD�K?�Y� í d�Y&א l�Kא�� )�K�j�3א M�Ï?&א M:% fB<א� (d�Y&¹א O�Kא�� ) ��K6�j�3א �M6�Ï?&א �Y6�Y?�� �gE6E?� 
´KÑ� ¨Y?א�.( hB9��¹� d�Y&א aא�Yא� K>EC8� W�K8& ´KÑ� ¨Y?א�.�

�
M:�¹ fB<א� ME�¹Wא� N�E� M:� ME�Eא�Ï	א MA�K� ،ÆK<A� f� N<p¹ MEAB<� £W! K�K9�?+ µ¹Wא� º£אY� ��K6�E�Ï¹א� �i�6
 

MEBEA�xא MEC<&א h� µu� �KE�K>�tא MEoKCא�� �£W<��¹ ،²אY�Tא �KB;C&¹א MEBEA�xא¥� א£x �W�K68� א�́ K6ÑT �،M6EC<&א �K�K69?א� �M6�Y:?א� 



i�
¹ MEBEA�xא MEBEA�x¹א g� ap¹ _:� ´KÑT ¨Y?א� MBou� kA
 �K�j��¹
�i א�?:M�Y א& MEBEA�xא MEBEA�x¹א M#K<& �̧X6� �K�K69?א�. 
l=�C�¹ f@� M�¹£ MB;C�¹ MEBEA�� �¥א£x W�K8&א ) KB�E�¹ ¶ZA� f� ·KE� i�
 lBEA��(�¶KE?א� ¶K;��K� �Iא��Y gEE?� g;�C� M�K$ �K�¹Zã 
´KÑ� ¨Y?א� KD�W� M<pK%א WE8A� W�W��� K� א¤� N�K� í M�K� é� ap¹ _:� ´KÑT ¨Y?א� h� i�W
. l=�C�¹ �µ¹W6A� ��K6B;C&¹א 
MEBEA�xא¥� א£I� W�K8&א�× א X>C� M:� ´KÑT ¨Y?א� ·� ºY" �Y� f� a�¥� א�jC	 kA
 f�Tא KBEE?� �M6�K$ �X6E>Cא�� ��²W6D �W6�W! 

�KE�Eא�Ï	tא� א¤ M�£¹£Y&א ME>E�K@א�� �£K�Z� KD�E�K<�. kA
¹ f� M�¹£ MB;C�¹ MEBEA�� é��l<�
Wא£ א�� KD�:� é¹Tא ´KÑT �̈ Y6?א� 
ªY<A� kA
 �¥¹£ MC# W�K8� ´KÑTא í Yא�Î�/�«K�
2001�.�

�
£W!¹ ¸X� M?E�jא� M�jC<&א "«j:%א MEDE�jא�� MEC<&א XE>C�� M:� fB<א� M�KE8� �́ K6Ñ� �̈ Y6?א� �K6D�¥£�¹א" �i6E�jא�� ��Ø6>א�

·G7� ap¹ XE>C�¹ _:� M�KEq ´KÑ� ¨Y?א£ א�W
�¹ Y�¥K?� gEE?� ´KÑ� ¨Y?�¹ .א�u
¹ kA

W6א£� � �̧X6� �«j6:%א �،M6EDE�jא�� �¶W6?� 
MB;C� M�X�Tא M

،g����Z ¹א�Z¥אWא� h� P�K�Y� KD�K�K7� ،»£K<א� µ¹WA� í XE>C� M:� fB<¹ א�Wא�ME� K+ í e�¤ £אW
� �_6:� �f6B<א� 
MqK%א M�KE8� ´KÑ� ¨Y?א� Ð�j�¹ א�W
K�́� �W�K68� M6C#� � h� µu	Y�Y?� f� .�Cא א&¹ W<� MB;C	²j .א�?:M�Y א�<MEC א& K6ÑTא 
h
 ¶W?א�� ¦Y3א í XE>C� M:� fB<א� ME�¹Wא� M�KE8� ´KÑ� ¨Y?א� KD�¥£�¹א.�

�
�
�

1−3�ME�¹Wא��fB<א��M:��YqKC
�
�

TªאY� ¸X� ،M?E�jא� ¶W� �<` ¹��fB7 ¹א�@ÎB، ¹א�C>7. ¹א�e�¥W אj�� ¸X� ´KÑTא­ fB7E� aEê "א�?KÑ� ¨Y´" �<` א	�
"WEq ´KÑ� ¨Y?א�" WE8א� i�j&א WE8¹א� ª¥K<א� )a"Y&א ( ¥K¹א���» lç¹Ï¹א� Ð�¹ e�¤ h� µK@
� WEq ¸X� ´KÑTא.�

�
fB7�¹ YqKC<א� M<�¥Tא M:% fB<א� א�ME�¹W M�KE8� ´KÑ� ¨Y?א� �KD�¥£�¹א)�( M�K$א M�KE8A� MqK%א­ ��>^ אj�� �́ K6Ñ� 

¨Y?א� K�Ð�¹ h� א­j�� ؛ÎB@א� )��(M�K$א é� M;�K3א kA
 ­jCא�� l�j�jEא�� h� µu� M;�K3א kA
 �K?� YoK7
 ´KÑ� ؛¨Y?א�) 
 (  M�K$א é� M�Kë ،foj&א)£( �K�A:�� �¥א¥£ �£אj� W�K8� ´KÑ� ¨Y?א� ªאY�T KDא�W��¹�ºY .א&��Wא¶ א	� ¸X� YqKC<א� ��¥j68� 

M>A�ã kA
 cA�ã א­j�Tא dA<��¹ �£K�+ "MEBCא�� Mא�W�� �Y�j6� ��h� OE� KD "אµKE�T �. א&�¹Kא�"¹ "אME�j�j@�x א�h� ME�KC א&
a�KC� �YB��� µKE�w� M<�K��&א h� Y7א��.�

�
M�KEq א­j�Tא:  K�! ^<� jא­�� ´KÑ� ¨Y?א� é� "M�Kë �M6qK�" )¹� "�¥א£� �M6qK�".( �e6�¤¹ ·T �̂ ́� ��j6א­� �>6 K6Ñ� �̈ Y6?א� 

^>�C� ME�K��xא �¥j8� ،�Ð�� YoK7
¹ �Ð=q KE<E�� ) ��¥£K� (، ³K:�¹ a�¦j� Ð=q KE�K@� ¹� ³K:� a�¦j� hBp gE�K�� a>�Y� �K6DE� 

Wא£�W�WD�� ¹� ·� @�·j Kא� ��>OE� W� ªY א&M�Y7� G7C א��Ð�Gא�� W� NpY<� ²אZC�	t W�W
. W�¹  K�! ¸X� א­j�Tא é� M�Kë 
MqK� h� µu� µKB

ME א�W<� WE8א� �>^ f�� Y;� K�WEq aC�¹ �£א¥� �jC³ �¹ א�u�� ^<� d�KC&א ¶K�� K�WEq ¹� ¶אW�̂� א	� 6<� 
�.א�W<� WE8א�
�

M�Kë ­jCא�� l�j�jEא��. ­jCא�� lא�¥jא� j� ­jC� �KCoK@א� E$אM í aEê KÓK@
� K�W�W!¹ h� OE� ­jCא�� ،lא�¥jא� ­jC�¹ ،א­j�Tא 

­jC�¹ ¶K;Cא� ،l�j�j@�xא �K�u<¹א� M�£K��&א .� �KCE#א­ אj�T¹א g;C¹א� ME�j�j@�xא. £W
́� ��j6א­� ¹ K6Ñ� �̈ Y6?א� �K6D
jC�¹ �lא�¥j6א� 
fא�£ f� ­j� KDC� h�¹ א­j�� ÎB@א� ^>�C� KE<E�� M�¥K?&K� eA�� K%אMq Ð�@�K� h� �K
jB2א ME>EC8א�� ºY�Tא. kA
¹ e�¤ ·I� 
�¥K��¹�K¥� אj�Tא­، � YoK7<א� M>A��
K�¹ L�Ï� kA א�>YoK7، �¹ אj�Tא­ £א�f א�j¥א�l א��W?�¹ ­jCא· אj�Tא­، £א�f א& e�¤ h� �W6?� 
�KEAB<א� ME�j�j@�xא KDA� fא�j
 W! h� ­jCא�� l�j�jEא�� Woאj>א�× ¹א� £j<� 
kA kC� �Y67א��. ���K�6	��h6��¹ �W6?� �­j6Cא�� ��l�j6�jEא��
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ÐD:�¹ d�KC� ،�K<B��� �jאf6o� í א�³K6:C� ¹א	a6� �¥j�W6� �é א�=M6��Y� א�@�K6CoK� �µK6�£� �¹ ¹א���jA א&=K�¦¹ �K�X£� א�LA�¹ �K�K>C א&
�K¥� �¹ אj�Tא­� foאj� ME	K	� f�� d�KC� M�K9� ^Eא�� ME�Y�¹ ،¥K=8¹א�� א�f	KC ¹� e�K�� �Y�� א­j�Tא .אX�¹ W� LA:�� Y�Tא ap¹ 
Pא�Y� M�Kë MqK� foאjBA� ¹� Pא�Y� ¡uqx foאj&א K�WC
 ^>�C� �Y�¹ א­j�T¹ א� KD�K:� M�E�� W?>� foאj&א.�
�

�Wא¶ Y�Tאª אx£א¥��	tא¶ אW���Wא¶ ��:LA .א&�	tא¶ אW�� אM6;�K3� � K6�ç¹ é� �M6E�j�¹אj@�x א��ME�j�jE א�<MEoK�ZE א�gD� g;C א&

kA
 �K�¹Z�
W�Z� kA א�× א&��é� �K�j א	�>KD�£K �¹ א& eA� �¥£K?א� kA
  K��� W$א k8�Tא h� �u=א� Mא�W�� �é א�Y6;C� l=�C�¹ .א&
¶jD>� WE8&א¶ אW�� א�tK6$� c6A�ã� 6�.� f6?�C�¹� l�K6C�£� �j6א¦·� �M6�K� í אM6E�j�j@�x� א�g;C6� �f6�B�� í ·� א�× א&>� �K�j�í ¥K א&
K?�¹"�K�A?�A� ME<E�:א� í M�Eא�� f�� �Y�K� ،jECECא� kA
¹ £KD�xא »Y7א�� G7C&א f�� WE8א� Ð�¹ e�¤ h� �K�K7Cא�× א� Y�H� í g;Cא� 

،ME�j�j@�xא K+¥¹ kA
 Ð=� ¢KC&א. fB7�¹ MEAB
�Wא¶ Y�Tאª א�?j� ´KÑ� ¨Yא¥£ �£א¥� �	tא¶ אW�� א�WE68� ��³j>C �KCא� í א���@g א&
h� µu� W$א h� WD� WE8¹/¹ א�� WE8&א h�¹ µu� _א�j9א� ME�j�jEא�� f�� W$א k�£Tא l�j�K?א� µj:� ،´KÑTא ¶K���¹ ��K6��� 

´K�7א� kqj&א KD� ¹� g�� �K�K:%א í א�W<� ،WE8א� c�¹¹ g	אj� WE8³ א�u��¹ d�KC&א.�.�
�

�oK�jא��PDC&אl�ME�¹Wא��fB<א��M:�¹�KD�¥£�¹א�¨Y?א��´KÑ��M�KE8��

LA:�� PDC&א loK�jא� ·� ·j@� ¹Y�W� W�K8&א .;?� K�WC
 U�8� M�K� £¥אj&א ��WE���Ð� KBA�� �Wç K�WC
 ·j@� �K�KE� W�K8&א 

Ð� ME�K� ¹� t WB�<� KDEA
. K�WC
¹ ·jDא�j� f�� ¸X� ،´j@7א� gDEA
 ·KBp ·� ·j@� MEAB
 µu=�	tא í k�£� W� -h@. W�¹ W�" PDC&א 

loK�jא� í .�¥£K�� .�E�¹£ .��K� KB�: ME�K>א� g�Tא �W� אµK6!¥t� ���Ð א��ME@B ¹א�Wq¥T א&KC�W�� dא�MA א���Wq¥TK� ME@B א%MqK א&�

�¶K<�1995، M�¹W�¹ ´jA�
WE8�K� WE א%MqK א�Yא� ºW� MB;C� M�X�Tא M
�.K<�1995¶� ¹א�Z¥א

�
kC<�¹ ªK>åא ���ME�K �K�¹Zã ´KÑ� ¨Y?א� ،K�jB
 ªK>åt¹א W�W7א� í ME�K��� ^<� א­j�� ¸X� ´KÑTא Y=q¹ g�� 

YoK7<א� KE<E�� ¹� �¥W� ^<� א­j�Tא ·� PDC&א loK�jא� ºY�� K�K1 kA
 ¸X� M�>א� h� ´KÑTא. ¤� ·� h� h@B&² �· אZC��� KD�K�¹Zã 
M
Y�� í Ð�� h� ·KE�Tא f8�� é� k�£� W� h@- ،KÓ l�¹ M�E:� í ¨K<��tא h� א�Ð�G� �«אY6�xא í �WE68.א� �אX6�¹ �l6=�C� �X6E>C� 
�.א�@j�� ÎBא­ �K�Ð�¹ h א�?g9� ´KÑ� ¨Y א�× א&Y� MEBC� W�K8א�í N�¹ Y@�� µu� f א�j9א�_
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�W
� ¸X� «j:%א MEDE�jא�� 
W�g MEAB
 �X6E>C� �M6:� �f6B<א� �M6E�¹Wא� �M�KE68� �́ K6Ñ� �̈ Y6?א� �K6D�¥£�¹א. �l6�¹ �M6D�j� é� 
�K�j@$א �tK�¹¹ W�K8&א kA
 �K�j��
�i א& M�Y:?א� M�Y:?¹א� MEBEA�x¹א ME�¹W¹א� �KB;C&¹א Ð� �M6E�j@$א. �W6�¹ �NBB6q �«j6:%א 
MEDE�jא�� �¥K�x l
jא� �K�KE��K� M�KEq �¥£�¹א ´KÑ� ¨Y?¹א� א�ÎB@ ،ºY�Tא l=�C�¹ ·� g�D� �K�Y
 WE8א� K�Ð�¹ h� �²אY6�Tא 
MEC<&א £K8Þ ¸X� £¥אj&א.�
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¶W?�¹ «j:%א MEDE�jא�� �¥j7&א M�K<א� u9� h
 fB
�¥K�� apj� XE>C�¹ _:� M�Y:� M�KE8� ´KÑ� ¨Y?א� �K6D�¥£�¹א �d6��� 

a� M:� fB<א� ME�¹Wא�. KB� k�j�� «j:%א MEDE�jא�� Ð�j� A<&א�K�j ×א� W
K�� í �£אW6
� �Y�¥K6?� �gE6E?א�� �M6qK%א �א¥£j6+ �́ K6Ñ� 
¨Y?א�. KB� £¹Z� µ¹Wא� �KB;C&¹א MEBEA�xא¥� א£I� W�K8&א �¥j7&K� M�K<א� ·G7� ��K6�A:�&א ���a6pj��f6B
�¥K6��¹ �X6E>C�¹ �_6:%א �M6�Y:?א� 
M�KE8� ´KÑ� ¨Y?א� �Y�K<£¹ א�W�A� KD�¥£�¹א.�

�
t¹ ²WD� ¸X� «j:%א DE�jא��ME é� ·� ·j@� uE�£ ³Y:� �¥א£� Wq¥¹ W�K8� ´KÑ� ¨Y?א� �j� E�¹ KÓ] א�MA8 ¤א� ¹א��
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W�j�Kא�� Batoids : e�¥jא� .C>7א�× ¹א� fB7� ´KÑ� ،¥K�E#א ´KÑ�¹ ¥K7C&א .C>7¹א� loK�YD@א� �l6� �א­j6�� �M6�:A>� �h6� �M6E�K� 

h:א�� YD;¹א� Bou�¹M �¥j8� M�K
 \E<A� í ­K?א�. ¸XÓ¹ א­j�Tא c�K
¦ M�¥Wq �Ð�� i�7� M�C�T¹5 א �é�6 �K��� ME�j7E� a?� 
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�ME אj�Tא­ E>q �gE
KE%א)´KÑ� ،¨Y?א� �e6�¥j¹א� �¹א�67<.C( . �́ K6C�¹ ��j6ä
35 K
j� KDC� í cA�ã �Kä� ÆK<א� KDA�¹ M�YÞ. ¸XÓ¹ א­j�Tא §�¥ Ð�� WA�¹ [A� ·¹£ ،¥j7� KÓ¹ í L�K� ·KE�Tא f�¤ �f6�� 
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;W�j�¹ MB .א� �£K� MA�j� kA
 L�K#א l�EoYא� µ¹T M�YD��M>C
¦.�
�

��K���gE
KE%א:§�Yא��cA��M?Ep�ME�j7E���K����.�
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�K
Zא�c M�¥W8¹  :א�¦ h� c�K
Zא� cA� ¹� N! �K��g א%ME�j7E א�<��A�¹ ·j@�� KqY� í g;<� א­j�� .C>7א�.�
 

c�K
¦ ªj$¹  : א¦ h� c�K
Zא(  א�¥£K� K� g��A�( W�j� N! LC#א .� §�Yא� h:¹א��. 

�
´KÑ� ¨Y?א� : ´KÑ� ¨Y?א� ME?E?$א l� K	K	� ME�Z=� f@7�¹· א� N�K� K

j�� MAEA� KDC� kAא f@
 .C>7א� ��K6Ó¹5−7 ��K6��� 

ME�j7E�. ´KC�¹ �jä400 ­j� KDC� í cA�ã �Kä� ÆK<א�.�
�

M�KB$א MqK%א¥�" �¹ "א£xא MqK%א": UA:8� ¶W���M א	�C�K� א­j�w� ×א� LA:�� M�Kë MqK� ¹� �¥א£� MqK� L��� �j	 M�K� 

KD��KEq ¹� KD�¥W�. W�¹ ¶W��f א&X� UA:8א א	�E� ·K@� ^<� א�Ð�<א�� �f6�� �א­j6�Tא "��£W6D&¹ "א"�M6pY<&א �Y6:�A�" ¹"�M>E<69א�" 
¹"M�ZC���c�¥K<� ^<�� ¸X� ،�K א��WAא· �>^ א	��W�¹ N�W ."אY?�tאY:% ª א&>MpY" �¹ "א&A:8&א�¹א�×  KÓ µj�W� l�j�K� í 

،KDCEא�j� �¥Wq�¹ ^<� �KB;C&א ME�¹Wא� Ð�K<� cEC8�� M�K� M�KEq אj&א£¥ t� ،i�� ،·zא�k�� t W�j� �W6<� �M6
jBá ��W6¹א� �h6� 
Ð�K<&א M�j�?� ºW� aEê µ¹Wא�.�
�
�¹Wא�M : ،WAא�� ،M�¹Wא� ·KE� WE8¹ א�� »� ·KE� ¹� MB;C� NA?� KDE�� ·אWAא�� KD?� í ap¹ �K	KE��.א&W�K8 £�¹א¥� א�

 
W�K8&א ME<E�:א�: W�K8&א�× א WB�<� kA
 £K8� YoK7<א� KCqT¹²א ME<E�:א� 
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 cqj� ´KÑ� ¨Y?א� e�¥j¹א� .C>7¹א� KD�G� MA�j� YB<א� M�E:� jBCא� t¹ P�C� ºj	 £אW
� MAEA� h� M�¥Xא�. _��Y�¹ ¸X� �KB� א�

ªK>åK� ME�K��xא �K�u<¹א� M?A=&א kA
 �K�¹Zã �£Wâ H�K��¹ ¨K<א�� �K�¹Z��.א�Y� í WE8א»אí M�K� x א&
�

£W
�j� W�¹ ap¹ cq¹ .א�M�¥K?�u א�>cA�ã¹ YoK7 א�>;MA�K� ¶K אj�Tא­ �>fEA� M�¥K?&K� £W אj�Tא­ ¹C�1000 ­j� h� 
ÎB@א� h� cA�ã foאj&א� אWא�� h� �Y� fא�j�
é� ³KB א�� �K:E3א£ .א£Z�¹ K�£אW

Ð�� í ³KBא �Tא�× א f?� �h
2000¶ í 
foאj&א�� אM�Y� MEoאj�	tא M�W�<&¹א Mא��Wא� t� ·� א£W
 uEA� KDC� W�j� í ¸KE&א M�X<א� foאj&¹א �W�W
 M�jA&א.�

 
a�Y�¹ ¶אW� �f� �Z� h� ¸X א	��W�¹ ¶W א&��f، א��é� K� f�� V�¥K א�@K�Ð�¹ h� �K��C� ÎB א�?�K��C� ´KÑ� ¨Y א	�

�Kא�jE$א ªY=� h� ªאY�Tא. ¶j�A� ¨Y?א� א�X� ¶K� eAD��� K�¦K� K>>á¹ K�A-¹ ¹� �KC�W6� í �Ð�6@א� �h6� ��K6<B�2א �M6EA3א. 

kA א�:Z�¹ LA£א£ c�K
¦ ¨Y?א� M�¥W� KD�� N��q� h� Y��� �K��C&א ME@B�
Y�H� kAא א�:Z�¹ LAא�W א�> í ،ÆK	Y<א א� c�¥K9� 
¨Y?א� i�K��C�¹ ºY�Tא ªאY�w� ME�:א�. ºYæ¹ í ^<� W�K8&א K>��tא� _?� ¶j�A� ¨Y?א� ]A� �í¹ W�K8 .א$jEא· �?h� ME ¹א��
،ºY�� t `>�ç t� c�K
Z�K� ¹� W�@¹ א�� WA#א. t¹ W�j� ºj	 W�K8� MAEA� ¶W���� aEê א�Z�� ·אjE$א .אY;�¹ Wא�Z�� LA:א� kA
 
�K��C� ´KÑ� ¨Y?א� a� ¸K"א Ð�@א� h� KD�K�¹Zã é� ،]A?א�� YD;� M�K� M<�Y	 é� �WE
Y «K*� ¶אW��	tא ME�K$א.�

�
W�K8�¹ ´KÑ� ¨Y?א� ÎB@¹א� ºY�Tא M<oK
 í aEê �Kä� ÆK<א�. kA
¹ g�Yא� h� ·� £W<א� kA@א­ א�j�w� �£K8&א fEA� 

،KE��� KD�I� g�� M
jB�+ M>A�ã h� א­j�� א�W<� WE8א� h>�
K£� א�?K8�¹ ´KÑ� ¨Y£ .¹א� ´K�7�K� ME�j7E%² אK:%¹ ¹א� ´K�
 
Y#א í W�K8&א ME
KC8א� ME�Y$¹א. £K8�¹ MEB� �Ð=q í W�K8&א M�WEA?א�� MEç¹Ï¹א� ) K+ í e�¤ ¹£KEq WoאY:א� .	K:=¹א� ( í 
´K�7א� ME�j7E%א ME��K7א� Pא�Y�¹ M�Kë .�K��
jä ­j� ¹� £W א&MD�j א&h� W�K8 א�>KC�¹ W�W´ .א�j7א�WE8�K� ¶K�� J א� Ð=q h� 

 א�>;MA�K� ¶K אj�Tא­ א	�WDאé� ² א�OE� fE, ·¹£KE8 אj�Tא­ ��>W£� א&K8� í W�K8£ אt� ·� g;<� ¸X� ´KÑT א�?j� ´KÑ� ¨Yא­�
kA
Tא MBE�. ºYæ¹ í ^<� W�K8&א ­K"¥א �Z� ¹� f� ´KÑ� ¨Y?א� �£K8&א.�

 
t¹ h@, cEC8� W�K8� ´KÑ� ¨Y?א� M�K��� LC���  ¹£א¦tא a� Tא­אj� ºY�Tא ��£K68&א t� �i6�� �ªאY6�T �̧X6� �«j6:%א 
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WE8א� »j�Kא�� í ¸KE&א M?EB<¹ "א�"W�K8� WE8א� »j�Kא­ א��j�T �U:6� א�:M6A�j� א%«j6E� �W�K68� M6�j�A� í� א��j�K6«� א�WE68� �¹	K	K6� ("א�
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Î�<� ]?� ¶K<א��l
jא� �K�KE��K� ×א��M�KE8א� a�C� h� ªK>åא ME�K��� ´KÑ� ،¨Y?א� ªK>åt¹א lè¥Kא�� í MBE� 
،KD�K��C� �K�	Tא �EoYא�ME MA?� £W
¹
�¹u .א�?I� K�W�K8� ´KÑT ¨Y£א¥� אj?� ·z¶ א�× א��WAא·  kA
 ،e�¤ i�I� k�� N�¹ L�Y� 
،k9� Æ h@� M�� MB;C� MEBEA�� �¥א£x W�K8&א ËK<� «K7C� M�G�� WEq ´KÑ� ¨Y?א�. Ð� ·� ´KC� א�Y
H� kA
 ·� K?א�j� KE�¹£ W� 
�W� í ¥jD;א� ·G7� M�K$א é� .�! Mא��Y� WEq ´KÑ� ¨Y?א� K�Ð�¹ h� א­j�� ÎB@א�. f�B��¹ MD�¹ Y;Cא� �WoK� �í i�� h אz· א�

»¥¹Y9א� Mא��Y� W�K8� ´KÑT² א�× אWD��� ´KÑ� ¨Y?א� X>C�¹ KE�� W�A� h� WE8&א »j�Kא�� í W�K8&א�× א f@7� KDE� ´KÑ� 
¨Y?א א�¥W� אÐ�� h� WE8&א »j�Kא�� a"Y&א.�
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 h�Y�W&א� אÏ�tא h� �¥א£� W�K8� ´KÑ� ¨Y?א� M?�Y:� M>A�ã ^<� �l7א� h
 PDC&א »Xא� i�j�W���� �£K
 í 


j:C� �£K« א�?a�Y�¹ e�¤ é� ·� ´KÑ� ¨Y .א���M�Y א�:�ME<E א&W�K8 �£א¥� kA
 �K�u
 f	KC� M?A=� kA
 �K�¹Zã ،�£Wâ 
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¹M�j<8א� ME�EoYא� í gEE?� �K�¹Zã W�K8� ´KÑ� ¨Y?א� f�B�� í ·� £W
 Ð=q h�¹ g� KD�I� Æ Y<��ª א&��M�WD אj�Tא­ 
M	א¥WA� M>�@&א K�¥K��
K� M��. �¹u
¹ kA
 ،e�¤ ·I� g;<� WE8&א h� ´KÑ� ¨Y?א� ¸WE8� ·¹£KE8א� h�Xא� ·j�WD�� �MA�K אj�Tא­ �
¶K;<א� K- º£H� é� ·� g;<� WE8&א bA�� kA
 i�� ´KÑ� ¨Y� Ð� �£Wâ ¹� ´KÑ� M:A�ã ¹� t bA�� iC
 kA
 ³u�xא. kC<�¹ אX� 
]?Cא� í !W�W א­j�Tא MqK%א ،WE8�K� ]?�¹ �K�j6A<&א h
 WD� WE8א� ·� �K�KEא�� ME	K	Tא MqK%א Y�W?�� �K�¹Z� t א��ME@B א&
Yא�j�� ·zא t� א­j�T MAEA��
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¹ kA
 ،e�¤ ·I� M�K� ²¥K<&א h
 ´KÑ� ¨Y?א� LE�K	T¹א M�W�����í K�W�K8� L א&�� í �u@7� dA<�� �M�KE68� 

KÑ�´ ¨Y?א� KD�¥£�¹א. MÅ¹ �tKá  K�! é� ¶KBא�� f�K
:�
�

• .<�� f� �u@7� cEC8א�� MqK�¹ M��C�K� W�j�K�A� fE�� h@Bא�� h� dE?! �KEAB
 WqYא� �j� .א�<>M�K ¹אx£א¥� ¹א��

• a:� §¹�¥ ´KÑ� ¨Y?א� KD?
¹ ­Z�¹ KD>�K
¦ í ªY
 Y� .ZאµאW<� �x אj�Tא­ 
kA א��>dAè �K�j<q í ²Y א��

• ]?� �K�KEא�� �Yא�j�&א h
 WE8� ´KÑ�  ¨Y?א� ÎB@¹א� WD�¹ WE8א� í g;<� W�K8&א. 

• ) W�W! א�Ïא�¥Kא��  ME�j�jEא�� MqK%א jBC� f	KC�¹ ^<� א­j�Tא t� ·� �K�KEא�� M�Y�j#א ºY�Tא f�� WD� WE8א� 

WE8&א­ ¹אj�T¹א [C#¹א µj:¹א� MAE@7¹א�� M�YB<א� WE8BA� u¹א�M�¦ ¶אW��	u� í gEE?� ،�K�¹Z���j�� Mא�Ð� �Y א&C�K� g;<& 

 .אj�Tא­

• fB7� W�K8� ´KÑTא �£W<�� א­j�Tא M<	³ ¹¹אK:Cא� M
jBá h� א­j�Tא �KE�K@�I� M>A�ã ¶אW��	u� ¶אW��¹
kA .א& e�¤ 

K�WC<� f@7� ´KÑ� ¨Y?א א��Z� h� WE8&א W� L<8� dE?! ²W� �¥א£xא ´KÑT ?א�¨Y K�£Y>+. 

• MÅ ]?� ¶K
 í ²¥K<&א h
 foאj&א ME	K	Tא MqK%א ´KÑG� ¨Y?א� K�Ð�¹ h� א­j�� ÎB@א�. 

• t Yא�j�� Ð�@א� h� dא�Y&א dE�C�� aê �K�jA<&א h
�£¹W א�>�Y�K אj�Tא­ A� M�E�� ¶אW<�t ME�¹H�
h א& ¸X� �K�¹Z� א&

KBE	t¹ í ¸KE&א ME�¹Wא�. 

• MÅ ]?� í Tאµאj� M�¦uא� WqY� ´KÑ� ¨Y?א­ א�j��¹ ÎB@א� ºY�Tא� אY��¹ �j��.¹אx£א¥� א��
�

ºYæ¹ WEq g;<� א­j�� ´KÑ� ¨Y?א� í W�K8&א �£W<�� א­j�Tא MD�j&א jä א­j�Tא MA�K� g;<א� Y��Tא K�K��� kA
�¹ �M6BE�. 
t¹ e
 í ·� �KE�Eא�Ï	א WE8&א MBB8&א dE?��� kA
� a�KC&א tאM�£K8�� ME
KB��t¹א h� ¸X� W�K8&א �£W<�� א­j�T² אj	 ،²ZC��� 
t ،M�Kâ ´KÑ� ¨Y?א� K�Ð�¹ h� א­j�� ÎB@א� f�Tא ME�K��� K� Æ h��� ap¹, XE>C��¹ ³Y� W�A� h� WE8� א­j�Tא f�Tא �M6E�K��� . 
a�¹ Wא�Z� WD� ،WE8א� �W! א�ÐE=� í �KB�
6� KD� í א��h@, H�C א�jB2א�K �ME@B6�
k6A� אK@<�t	�K6� ��Î6� �i6� �·j6@� K6-� א� 

Mא�W�	tא¥� א£x¹א. ،tKê�¹ i�I� K�WC
 Wא�Z�� WD#א l>�à £אW
Tא­ אj�T¹א Î�Tא h� �K
jB2א f��� KD�K@� א­j�� Y=qא. �º£H6�¹ 
e�¤ é� µj! læ¥W� jä א­j�Tא Y8�Tא אYB
 ­Y	Tא ¹אj*. L�K8�¹ e�¤ �£K�¦ í Mא�W¹ א��K8?� í N�¹ d�t í £אW
 í אj�Tא­ �

YoK7<א� MA�K?א� µu=�	u� kA
 g�Yא� h� ·� £W
 ´KÑTא Y�K;א� u<� í WE8&א W� W�Z� é� ·� g�� ¦¹K" ºj���.אk8�T א&
�



�l�¹אx£א¥«�−�3	H&¹א�l�j�K?א��¥K�xא��K�A:���

ªÏ>� MEAB
 XE>C� M:� fB<א� ME�¹Wא� M�KE8� ´KÑ� ¨Y?א� KD�¥£�¹א £j�¹ �M6
jBá �K6E�£ �h6� ��K6�E�Ïא� �ME6�	H&א ��K�K67�¹ 

�¥Y@�� kA
 �K�j��¹
�i אMEA3 א& M�Y:?א� M�Y:?¹א� i�
¹ MEBEA�xא MEBEA�x¹א ME&K<¹א�. l=�C�¹ µ¹WA� �KB;C&¹א MEBEA�xא �א¥�£I6� �W�K68&א 

K�Ð�¹ h� �K�KE@א� MA�K<א� í �¥א£� W�K8&א ·� ،d�:� h� µu� ��ME، א�?�¹ ME�j�K�Yא�>fB א&KE MBou	�Kא�	H&¹א Ðא�Wא�� MqK%א M�KE8�K� 

MA�j� f�Tא¶ אW��	tא¶ ¹אW����l=�C�¹ ·� WC .א�?j& ´KÑ� ¨Yא¥£ א&� Ðא�W� M�KE8א¥� א�£x¹א é� f9�� hoאY?א� MEBA<א� ،M�K�&�¹· א gB8� 

·KB9� Mא�W�	tא MA�j� f�Tא¥£ אj& ´KÑ� ¨Y?�¹ .א�l=�C M;�K3א �k6A
��K�j�6� í א&j6א¥£� � �f6>@� �d6E?! �²W6� �KDא�W� אf6��T،� א	�6

M;�K3¹א kA
 K�Yא�j� µKE�w� ME�K$א ،MA�?&¹א l=�C�¹ t� Y9� א�¥K��
tא �Ð8� f�Tא ¸XD� ²אW�Tא�.�
�

��.<��¹ kA
 .�K6D<�¦j� �KC��G�KDAB í f�K� d א&�W�j� �K�¹Zא� �l@� d?! ،KÓj<>� ·� g�D א�?W�K8� ´KÑ� ،¨Y �£א¥� 
l=�C�¹ ¶אW�
µu� �¥¹£ K�YB א&�Y�KD� KDE�� �K�¹Z א�× ¹א&M?:C א&jא¥£، �í W�W! M?:C� a�¦j א&�M�K א�>MEBA א�?Yאf9�� ho א	�. 
K�WC
¹ W�j� ·¹Z� ��Ð� i .א��WE ¸XÓ M�¹Wא��j א�N! M�tj א&X� £¥jא �£א¥� ,@h ¹א�M8�K� M�¹W� �W א��iA�K@� í M?:C� M�£K8 א&
K�WC
 ­¦j�� �K�¹Z�
M8�K� M<�K� Y��T h� ،M�¹£ ¹� K�WC א��KC� M�£K8�í d א& ·j@� M
¦j� í l�K
� ،¥K� א�U�8� �K�E�Y� M�tj א��
Y��� אWE?<�. t¹ h@, �¥א£� ¸X� �K�¹Z��£¹W א�>�Y�K �¹ א&M�Ï7 א&A� t� h� �µu6� ��K6�E�Y� �M6EoKC� ��£W6<��¹ Tא�א²Y6� ¹� ��K6B;C&א 

MEBEA�xא¥� א£I� W�K8&א.�
�

aEê¹ ·אWAא�� �Y� í WE8א� í l�K
� ،¥K� !?d6E� �h א�� é� .@B�¹	 »� WA� ¸£Y>+. KE<	M:A א&MB;C א�?jא
¹K���¹ W¦ א��
�Wא¶ א��>ME�¹K אx£א¥��	t �K�¹Z���Wא�j8� ،M¥� א�Ð��¹ µK!¥t א&KC�W�� dא�MA א&� N<p¹ E�K>א�M g�w� ��W6� אM6E�K>�t� X6�¹̧� .א&�
l� ³K>א� XE>C� ME�K>א� g�Tא �W� ��Wא�MA א��ME@B  א�Wq¥T £�¹א¥� �ME�K>�tK א�MA8 ¤א� í10/12/1982� א�K8£¥� א���j�K?� ¥K· א&�

d�KC&א �Wq¥T¹א ME@B�
K7�¹ KDE�� kA¥ .א�Ð�� µK!¥t א� KD�� ME�K>א� g�Tא �W�
kA א��M. »j:C�¹ d�W8א���Wq¥w� E@B א&� �³K6>�tא 
M:	אj� µ¹Wא� kA
 ³j?� �Kא�Z¹א�� �£K��¹ �¥א£� W�K8&א ªאY�T M�KE8א� MA�j� f�Tא¶ אW��	tא¶ ¹אW�� ��Wא�MA א���Wq¥w� ME@B א&
d�KC&א eA�¹ �Ð�@א� µK!¥tא. X>C�¹ ³K>�tא ¥K�� �£K�Z��fB<¹· א�K<א�� �6.� µ¹£ �WE68א� �h6� �µu6� ��K6B;C&א �M6EBEA�xא �א¥�£I6� �W�K68&א�
²j	¹ Y�j� K�j?� µ¹WA� �K9
Tא í �KB;C&א MEBEA�xא¥� א£I� W�K8&א £j<8A� kA
 0� h>	 WE8א� KD7E�>�¹ í l�K
� ¥K� �W�G�A� h א��
µK���tא Ðא�W�� M�KE8א¥� א�£x¹א d>�&א KDEA
 KEBEA��. hA<�¹ M�¹Wא� M<�j&א kA
 ³K>�tא KÓj�� �£K�& ³אK>�t.�
�

¹"ME�¹H�� M�¹£ gA<א�" �W�� í ·j�K?א� l�¹Wא� ) ¸Z�Z<� í ³K>א� g�Tא �W��ºY א�X« א�j�j�K?�K� Ø· .א���Wq¥w� ME@B א&�� 
kA
 MCE>	 í l�K
� ¥K��<dç MCE א�X« א��j� ·j�K� WA א��A� ·� fB! iBA
. kB��¹� e�¤ "M�¹£ gA<."א� �א¤I6� �N�W6� �M6�� �M6>�Kã 

،W

j?A� ·j@� M�¹£ gAא MCE>��.א&MBou א�W�¹ ¤K>Cא�Ð א���?Y�� �K?Eא� 
h א&�l� M�¹H א&>MEC א�
�

3−1��fB<א��Y�� ME�j�K?א� ME�	H&¹א M�Y:?א� i�
¹ M�Y:?א��
�

l=�C� µ¹WA� ×א� dא�j� kA
 M:� fB<א� ME�¹Wא� M�KE8� ´KÑ� �̈ Y6?א� �K6D�¥£�¹א ·� �،a69� �L6�� �،g6ou&א �אY6�� �ME6�	H� 
j�K�¹ME� dA<�� �K	KE��K� dE?��� M�KEq ´KÑ� ¨Y?א­ א�j��¹ ÎB@א� ºY�Tא¶ אW��	tא¶ ¹אW�� א�gE;C�¹ µjqj א�?j& ´KÑ� ،¨Yא¥£ א&
،KDE�� a� �K
�Ö אY� ªK>åtאCא� í KD�E�K��� a�K:¹א� £Wâ M�KDCא¥£ א�j& ´KÑ� ¨Y?א�. l=�C�¹ ¸XÓ ،µ¹Wא� �tK6B
� �̧X6Ó �Y6�Tא 
KDCEא�j�¹ א�M�Y:? i�
¹ M�Y:?א� ·� X>C� Ðא�W� MBou� M�K<� WqY� W�K8� �̈ Y6?א� �א�Y6��¹ ��j6� ¤K6>��¹� Y�¹א���K6D� £�¹א¥�K6D� �KD�G67� א��
·j�K?א� »¤ MA8א� K+ í ،e�¤ KB�E�¹ ·j@� ،KBou� Pא�Y� ،Mא��Y&�¹:_ א ،]� א��Wא�XÓ ،Ð¸ א�l=�C�¹ P�¹Ï .א��<g;�¹ Wq¥ h א�<



KB�E�¹ ·j@� ،KBou� C�K�XE> K?�¹ א�א�Y�y� d>�&א KDEA
 h� µu� �K�E�Ïא� MEoKC¹ א��� �£W<�� ²אY�T¹ א� �KB;C&א MEBEA�xא �א¥�£I6� 
W�K8&א.�

�
l=�C�¹ ·אWA�A� ·� Y�j� dא�Y&א ¦Z<�¹ �KEAB
 WqYא� �j�
g ¹א��W� gEE?� W�K8� ´KÑ� ¨Y?א� KD�¥£�¹א M�KEq¹ א­j�Tא K+ í 

e�¤ �j�
h א�MêKC ¹א��Ð�Gא� א¥£א&G7� j· א�� fא�j<א� ME�KC&א ME�E¹א�� ME
KB��t¹א M�£K8��tא. l=�C�¹ Y7� �PoK6�� �̧X6� ��j6� א��
kA
 aEê ²אY�Tא MEC<&��¹>. .א Z�Z<� �K	א¥Wא� MEא�Yא� é� Ð�j� gD� cE�K@�� a�KC�¹ א�Ð�G�¹ �א�¥K6E� �¥א£xא �M6A�Wא�� �MBB68&א 
WE
Ï� WE8&א h� ´KÑ� Y?א�¨ �K�j���¹ WD� WE8א�.�

�
LA:��¹ MEAB
 dE�Cא�� µK<>א� XE>C�� M:� fB<א� ME�¹Wא� kA
 ºj��¹
�KEAB א�?h� µu� ap¹ _:� ´KÑT ¨Y א�?:Y« א& 

gEE?א�� M�¥K#א K�£¥אj& £j�¹ ،f@E� W�W!¹ ¥¹£אw� MEAB
¹ d>�� KDEA
 M��<�¹ �£¥אj6BA�. �l6=�C�¹ ·� �hB69� �M6EAB<א� ��¥K67�	א �l6A�- 
ãcA� �K
K:� W�K8� ،´KÑTא �K<B�á¹ ،WE8א� �KB;C&¹א �Ð6� �M6E�j@$א �K6�Ð�¹ �h6� �²אY6�Tא �M6EC<&א í �M6EAB
 �aC6q �¥אY6?א� 

gDא�Y
�¹ í �K�K7Cא� ºY�Tא� א¤ MA8א� M�KE8� ´KÑ� ¨Y?א� _E:à¹ �¥א£� K�W�K8� �K6D�EBC�¹. �.<�6�¹ ·� � ¹Y6� �M6EAB<א� �d6EB<�� 
l
jא� M�K$K� é� �¥א �£אj�£¥ ´KÑ� ¨Y?א� M�¥K7&¹א í MEAB
�.�KD א&�h� L�K� e��¹� h�Y�G אx£א¥� 

�
3-2 fB<א��Y�� ME�	H&א MEBEA�xא i�
¹ MEBEA�xא�
 

 f�?� µ¹Wא�× א� N?¹א� kA
 M:� fB<א� ME�¹Wא� ·G� ·¹K<א�� l�¹Wא� Y8C
 »¥¹Yp ¡K�C� K�XE>C�. אX�¹ .<�� aE	j� ³K:� 
�KE�¹H�
�i אT�YאW<��¹ ²£� א��MEoKC �א�� K�E�Ï�í ¥K א& MEBEA�xא ME�K$א �KB;C&¹א MEBEA�xא¥� א£I� W�K8&א fB7�� W�K8� ´KÑ� 
،¨Y?¹ א�� £KC	� M�j�¹Tא KÓ. ،.<��¹ א¤� N
£ ،�¥¹Y9א� ap¹ �KE�K>א� MEBEA�� ¹� i�
 MEBEA�� �W�W� �¥א£x W�K8&א�× א WE8� 
�K�¹Zã M�Ï7� ¹� �Y�K
 £¹W�A�.�

 
 l=�C�¹ ap¹ Ðא�W� M�KE8� �¥£�¹א �K�¹Z�
�Y�K א�?h� ´KÑ� ¨Y א& ،£¹W$א �K�¹Zã¹ ´KÑ� ¨Y?א� MAא�W�&א d�KC&א 
�Ð��¹ µK!¥tא �K�¹Zã¹ ´KÑ� ¨Y?א� í l�K
� ¥K� �¹، א�MA8 ¤א� �µ¹W�K א%í cA�ã KD�K�K:� K?�¹ �KqK8��u� MqK א��
KB�E� ·j@� ،KBou� h� µu� Y��K�E� MEoKC� �£W<��¹ ²אY�Tא �KB;C&¹א MEBEA�xא¥� א£I� W�K8&א. l=�C�¹ ·� ·j@� fא�Wא�� u�KB��. 
MÅ¹ M�K� é� ³K>א� ·G7� foK	jא�× א� h@BE	 h� KÓu� Ð�j� f�jBא�� �K�K7C� ¸X� �KB;C&א �K�E�Ï¹א� a� �K
 א�>Y� ^<� YqKCא
��ME א&h� KDCE� a�KC א�×Cא� WB��
kA א��WAא· �W¥א� h�K��¹ א�?h� W�K8� ´KÑ� ¨Y �א& Ð�j� �KB�K� �K�Ð�¹ h א&ME�K א&

�KB�K�
kA ��¹>. .א& ¸X� �KB;C&א ،�K�E�Ï¹א� KB�E� ·j@� KBou� ،KC@-¹ fB<א� kA
 ¹אx£א¥� ¹א����j א�cE�K@� WqY א	Ï£א£ 
Mא��Y&¹א ¤K>�x¹א.�

 
 l=�C�¹ µ¹WA� ×א� l� �K9
� í ��KB;C MEBEA�� �¥א£x W�K8&א M�¥K7&¹א í �K�E�Y� i�
 MEBEA�� MEoKC� �£W<��¹ ²אY�Tא ·� 

X>C� Ðא�Wא�� d>�&א KDEA
 KE�¹£ dא�j&א KDEA
 í ¥K�� ¸X� �KB;C&א �K�E�Ï¹א� M?� �j8� MqK¥� א&h�¹ gD .א�ME�¹W א�?jא�. �a ¹א&�
c�¹ �K�K7Cא�× א� ¶j?� KD� h>�
fB! ¶u א�× א�� µ¹£ Ð� �K9
� ¹� Ð� M�¥K7� í µKB
Tא�× א ªj?� ME�K<� Ðא�W� M�KE8א� 
 ¹א�g;C אT�YאW<��¹ ²£� א��MEoKC א�f�W<� �K�E�Ï ¹א�Z¥א
M א¹ MB;C� M�X�T	��a�K .א��K�E�Ï �¹ א&¥� ¸X� �KB;C	�KD א�× ¹אx£א¥�
ME	K	Tא �KB;CBA� MEBEA�xא¥� א£I� W�K8&א l@� fB7� µKB
Tא MqK%א M�KE8� ´KÑ� ¨Y?א� KD�¥£�¹א kA
 ·� ·j@� e�¤ ·¹£ cE�K@� 
ME�Kp� ·�¹ X>C� KDB;<� M:	אj� �KB;C&א MEC<&א M�KE� h
 KDא�WA� �K9
Tא.�

 



 W�¹ ��W� אY�H� M�E� M�jא�� MEoאj�	tא í ،.�@�Y�Tא [A2¹א l�¹W² א�K7@�	t ،¥K� í א���KE8�M M�j א�ME�¹W ¹אM�EÓ א��
_E3א l�A�Tא MB;C�¹ K@�Y�� MECE�uא� MEBC�� W�K8&א M�E�¹ M�jא�� í _E3א »WCÓא M�E�¹ ´KÑ� �jC� _E3א ،»£KÓא �£j6D#א 
aE�7�� ·אWAא�� �K9
Tא kA
 aê �K�jA<&א h
 ´KÑ� ¨Y?א�.�
�
3-3 fB<א��Y�� ME�	H&א ME&K<א��
 

 ²j	 J7C� MB;C� M�X�Tא M
��ME� dE ¹א�Z¥אC�� ·¹K<א�� l�¹Wא� M�¦uא� apj� �X6E>C�¹ �M6:� �f6B<א� �M6E�¹Wא� �M�KE68� �́ K6Ñ� 
¨Y?א� ،KD�¥£�¹א ،ºY�E	¹ í ¥K�� ¸X� ،ME�zא aE�7� �K�j@$א �KB;C&¹א MEBEA�xא¥� א£I� W�K8&א kA
 ap¹ XE>C�¹ _:� �́ K6ÑT 
¨Y?א� א�Y��¹ gEE?� £¥אj& ´KÑ� ¨Y?א� í ¥K�� a�Y7� ºY�� í gE�K�� ،KD��t¹ KB�E�¹ ·j@� ،KBou� í ¥K�� �tj�j�¹Îא� �KE�K>�t¹א 

�K�K>�t¹א MEoKCא�� �£W<��¹ ²אY�Tא ME�¹W¹א� ME�K$א.�
�
���:�K�A�א&jא¥£�א��M�Y7��KC�¹�א�?W¥א��−�4
�

�l=�C� ·� ·j@� µ¹Wא� M?א�j&א kA
 M:� fB<א� ME�¹Wא� �¥£K� kA
 gEE?� M�K� �K�¹Z� ¤�W�j� N! KD��t¹ K+ í e א�× א&
 ��Y6א�� 
k6A� א�?�¥W6� �KD�W6� �·j6@� �KB� l=�C� · .א&Ð=�¹ foj ¹א���jA א�Ð�G�� WE8א� אl�j�j@�x���M�E א�í ¶K;C א��=ÐEא� �Ð�Gא�
�j�
kA א��Ð=� M�E �¹ א&Ð�G� Ð=� ¢KCא� ��?gEE א�� �K�¹Zã ´KÑ� ¨Y?א�. l=�C�¹ ·� íj��� ¸X� �j� א&>²Ï א�>Ð�K< MEBAא& א��
KD�. .<��¹ fEA! �K�KEא�× א�� Y>�� KDC
 �j�
M ¹א�WqY، א��Y�� Y7�¹ PoK�Cא� M?�Y:� h@, KDBD� ،M�jD�� KD��K��¹ ªאY<�	u� 
Ð;Cא� ·KB9� ·� ·j@� א�א�Y�xא Ð�K<&¹א M?�:&א WC��� é� [	� h@, ­K�Wא� KDC
.��
�

�MÅ¹ M�K� é� Ð�j� .>�j&א .Bou&א L�¥W¹א�� l�K�&¹א Ð�¹ e�¤ h� dא�Y&א �א�Y6�x ��K6EAB
 �W6q¥ �£¥אj6� �́ K6Ñ� �̈ Y6?א� 
 µK6á� í ¹א&h�Y�W6� ���K6�A.� א&�M�K ¹א&ME�K א��M�Y7 א&jא¥£ �K�¦ MEB£� א$l=�C�¹ í g;<� ،�tK، .£�¹א¥�KD�G7� KD א���Y��¹ �jא�
´KÑ� ¨Y?א� h� f�� .�! M�KE8א¥� א�£x¹א.�
�

�Î�<�¹ L�¥Wא א��Y8C
 KE	K	� í £אW
� Pא�Y� aê �K�KEא�� K�XE>C�¹ ،¡K�C� t¹ W� h� £KC	� M�j�¹� M�W?�� i�. �L�¥W6��K� 
،íK@א² א�Y
�¹ .>�j&א .EC<&א WqY� W�K8� ´KÑTא· אÎ�<� h� ¥j�Tא M�KÓא aB# �K�KEא�� �MBEA6�
�£K6� Y6;�C�¹� .א� �h6� �.>�j6&א 
fB<א� í d�KC� K�MEo ¹� .א��YB� h�WE�¹ ³j� h>�
K£� א�µK8 �« ¹£· א� a� gDoK	�¥ ¹� gDou�¦ �א�Ï6>� �M6A�j�. �אX6�¹ ��k6A
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l>A%א Y�z M��� ME�j7E� é� �W
K� f�Xא�. MÅ¹ u�W� Y�z M��� ME�j7E� j� M�K$א ME�K�Tא �W
K?� �M6>C
Zא� �M�¥W68¹ א�� �K6B�E� 
·j@� ¸X� M>C
Zא� W� ،NA�¦� M�K$א ME�K�Tא ]>?A� »¥W8א�. MÅ¹ aא�j� ºY�� kA
 ­X#א ¶W���� í W�W! µאj�Tא �6EoZ#אM �l6� 
W

j� c�KאZא� M�YD;א�. h�¹ »¥¹Y9א� ºW� µאZ�� ´KÑ� ¨Y?א� í �K�� ،MEB�� MC�K<� aEê �K�>א� dE�:�¹ א�א�Y�� �£K�ZA� º£H� 
é� א�Y�W?� M?E�£ M�E�Ï� µj:א� í WE8&א.�

�M א#loZ א�:Y�� �u�j! h� µjא� ��¹>.�E�XA� W<� µאZ�xא é� µj:א� f�K@א� ´KÑT ¨Y?א� �ªY< ��K6�KEא�� �h6� �O6E� 
µj:א� kA@א� . Læ dE�:� Y��� h� §KE?� W�j� K�¥¹Yp�e�¤�·K��·��،µj:A��." l=�C�¹ f�j! �K�KEא�� é� µj� l	KE� W¹א� h@, 
·� ·j@� h� ME�KCא� ME�K�&א µj:א� kA@¹ א�� µj:א� loZ#א.�

�£W���¹ M�E�Ïא� M�YB<א� WE8BA� h� �K�KE� µj:א� M�¥K?&K� <�K�YB. fB7�¹ e�¤ W�W! ¥KB
� ´KÑ� ¨Y?א� M�¹Y<&א µj:א� í 
f� M�� h� £W
 h� �K�� µj:א� fB7� ³K:� g�$א f�K@א� �Kא�jE�A� í WE8&א .E<�� �¡K6�>� �Y6B<א� �M6�¥K?&K� �µj:�K6�. �h6@,¹ �a6ê 

UE�K>� YB<א� – µj:א� a� M�E�Y� �Ð�¹ µאj�Tא í WE8&א W�W��� M�E�Ïא� M�YB<א� BA�WE8. fB7�¹ MEAB
 W�W! ¥KB
� �Î6B@א� ��K6�� 
M�Y
� �£K�¦ jBCא� í א�Y?>א� MB���¹�W£ .א&?�g א�<?Y« א�>Z�� M�Aq ºY�� f�� £jBא� í �¹ א�@MA�K �¹ א&? UE�K>� YB<א� – µj:א� �h6� 
ME�KCא� ME�K�&א f� ¶K
 Y;C�K� é� א�ÐE=א�� �YB���.�YoK7<A א�>M�YB א�í M�E�Ï א&
�
5−7���K�KEא���aê�³Y��
�

�l=�C� aê �K�KEא�� M>8� �YB��� ¹� kA
 a6ê� �³Y6� �h6� א�>W6�W�  MEC�¦. ´KC�¹	u	Ï� �Ð�j� ME�K� Ð�j�� �K�KE� fא� 
�K�KEא�× א�� h@, KD?E�:�.�
�
5-7-1 WE8א��fE�����K�KE��
�

h@, ¶אW��µj8 א&�=Ðא� �>^ ����fE א����u א	�A� kA
��W<� f�K� h� µu� LA:� K�l�j�. jD� ­£jא£ � �K�jA<BA� 
h
 h>	 ،WE8א� �K�Y7א� ¹א�W<&¹א ]Eא�Ï¹א� h�£KE8¹א� .>A��
h א&:M�jA א��fB7�¹ �K�KE .א& h>� א&>W6א�� ­j�¹ ¹א$�g א�­jC א�
WA�¹ G7C&א M<	¹ `>� ´KÑTא £W
¹ h�£KE8א� �j�¹ M�zא ·K8$K�.�

�
��f���¹ �K�Y
 WE8א� aEC8�¹ ´KÑTא KD?�j��¹ ªאY�T k�
. l=�CE� ·� g9� �u�	 �K�Y
 WE8א� ��K6�KE� �h6
 �£W6
 

h>�
fEqK>�¹ KDC א� h

l=�C�¹ ·� Y�j� �K�Y .א�W<� WE8א� ¹ aEC8� d�j��¹ ´KÑTא �K�KE� h
 ­j� aEC8א�� ­j�¹ ´KÑTא M�K�¹ 
aEC8א�� d�j��.¹א��

�
�.<��¹ ·� LA:� h� .A�K<א� kA
 h>	 WE8א� א�W<�¹ WE8א8$ א�]Eא�Y��kA
�µj WEq MBEA	. kA
 	�h� �u א�>@] ¹
،h>� K�¥¹£، א�Ïא�Y;�¹ i�T .<�� W�W" ]Eא .fB<A� í W�K8� �£Wâ µu� �Ï� MEC�¦ �£Wâ א�é� ¥¹W8 א�Y� WE8א�fE1 ]E א�
KD�I� Y�j� M?�Y� �WE>� O�W��� �K�jA<&א h
 h>��.א�W<�¹ WE8א� א�
�

��u�	¹ h>�
KDB ¥א	�M �£א¥�Y�� Mא�א� g;� �W?<� A:��L א�W� �tK8א� M�K<� ·G7� ،�K�KEא�� h�Zà¹ �K�KEא�� YqKC
¹ 
ZEDא .א���X�¹ KD�I� »j:C� kA

ME אT	K�f�� fE א�W�¹ WE8א� j�� ¶K���¹א­ �>^ KC8א� i�
¹ ME
KC8א�. W�K8&¹א �Ð=8א� ME7E<&¹א 
�.א�����Z� h� ¶K;� fEא אt Î�<� í Ð�� h� ·KE�T א�W�¹ WE8א� �Ð�� hא 
W£א �fB7 א�×
�



5−7−2·jא��Y&¹א�א¹£·W<א����
�

�aE:��
KE� ،�Y	Y�� �Kא� �Y&Kא��.، ��K7� gDE�� K9¥ א�h�X א�>Wא¹£·، �K�� �u�K?&¹א �K�j��6�Wא¶� ¹א&	K� ��K�KE��6	tא 
K�� kA
 h>	 WE8¹ א�� í aא�j� µאZ�xא í a�K8� ZEDא��� í¹ ³אj	Tא. aE:�� )¹א­K6"¥t� אZ6�xאµ�( א&WE68� ��K6�KE� W<� aêא¹£·א �¹

WD�¹ WE8א� í £W
 ¥K�ã h� ،h>� אZ�xא�¹ �KEB� µ	MBE�¹ ¥K< א��ME�E، ¹א���K�KE א��j�K«، א&�K�KE�¹ WE8 א��ME�j�jE، ¹א���K�KE א�
�K�KE¹א�� M�¥Kא���.�

�
�h@,¹ .א��YBA� í ªY
 Y� ,@KB� gDC .א� WE8	Y� f�K?� Ï�£ MCE>א�>�h@, KD א�× א�WD�¹ WE8 א&aê �K�KE� WE8 א��
aê fEqK>� h
¹
�KEAB א�W<� ،WE8א�  ،WE8א� �K�KE¹א�� ME�j�jEא�� )M�E�Y� [C#א �Ð�¹¹ �،µj6:א� �M6A�Y�¹ �،P69Cא� �M�j68%¹א 
�Ð�¹¹ f	KCא��( gDC@,¹ aê �KCE
 h� א�Y?>¹ א�� £jB<א� »Y?>א� W�W��� K�YB
 W<� e�¤ í Î���.א�א&
�

�h@,¹ ،.א��YBA� WC
 aא�j� µאZ�xא a�K8�¹ ZEDא³، א���j	T¹א aê �K�KE� �h6
 ��K6EB� �µאZ6�xא )�­j6Cא� �M6EB@¹א� �M6BE?¹א� 
¥K<	T¹א( f@
¹ M�E�Xא� ºW� µאZ�xא )f�� M
j:?� §�Yא� M
¹ZC�¹ �K7�Tא c�K
Z¹א�( �K�KE¹א�� ME�j�jEא�� )�[C6#א ��Ð6�¹¹ �µj6:א� 
�KCE
¹ h� א�Y?>¹ א�� £jB<א� »Y?>¤�¹א .)א��(  µאZ�� ´KÑ� ¨Y?א� ،MA�K� h@, K9�� aê �K�KE� h
 MA�Y� P9Cא� £jB<¹א� »Y?>א�. 
h@,¹ ¶אW��.א��<í Y�K�£ MCE א&�MCE אZ�xאh� �KEB� µ א���?í d א&Ï7א� ¹א�@�KEB אj�Tא­ �G7· ¹א���d�j א����K�KE� ZED א	�
�
5−7−3�h��M�W?&א�Y�¥K?א�����א¥£j&א�l�W�����
�

µ¹K! Y�¥K?א�� Ð�j� £אW<� f�K� h� L�K� .�W���� .CE<� £¥אjBA�. fB7�¹ e�¤ �£אW6

�K�Y6� �jא	M:6� אt	KB�6¥א�� � �WE68א� 

h�£K8¹א� »ZDá¹ ´KÑTא .A�K<¹א� í d�j� �X6̧� א���K6�KE�  aê�UA8�¹ ³Y .א#L�K@�¹ ´¥KB א���M�¥K א��K�Y7 אí¹ ^<� ·KE�T א��

kA
 9��f i�¹ h�£KE8A� .E
KC8א� i�
¹ .E
KC8א�.�
�

a	j�¹ �K�Y
 WE8א� h�£KE8¹א� Ð�j� �K�KE� ME	K	� h
 �WE68&א �W6D�¹ �،WE68א� �h6@,¹ ·� �U�68� �g�W6?� �̧X6� ��K6�KEא�� �k6A
 


�K�u �¹/¹ א��<Y�K�£ MCE א	�KB¥א�� h
 �KEB� µאZ�xא אY�� K�ZA� «Y7� µj8�A� kA
 ]Eא�Y� WE8א�. l=�C�¹ ·� �!ºj ¸X� א�¥KB�	tא 

kA
 �K�jA<� MA8>� h
 WE8&א L�Þ ،א­j�Tא �KEAB
¹ WE8א� M>A�� �¹ ¹א�:µj א�>j:�¹ ªY» א�>�tW<� dB) א�KC� WE8�K+ í e�¤ d א&

í f@
 a�Y� l:�) ­j�¹ MEB�¹ א�W<� WE8א� M�W���
�W�¹ �KEAB א& WE8א�. l=�C�¹ ·� ·j@� �K�u
xא h
 �KEB� �µאZ6�xא �K6�
�¥ �h6
 

Z�j� WE8BA� L�Þ א­j�Tא í �u�¥ WE8א� M>A��
 kA	K� M?�K	í M=Eq ME�j א&�jא��Y א� �K�Y7	��u א	��Wא¶ �h@,¹ ·� º£H .א& 

ZEDא��� é� W$א h� cE�K@� aê �K�KEא��.�
l=�C�¹ ·� ·j@� M�Y	 �K�jA<&א )f�� d�KC� WE8א )א��Z� �h6� �M6E�K>א� ��K6�E�Y� �g�W6?� ��K6�KEא�� �l6=�C�¹ t� �hB69�� ��K68�A&א 

MEoK8�xא MCA<&א M�� �K�jA<� dA<�� MCE>�� ¹� M�Y
 KDCE<�. MÅ¹ �Y�K6ã �h6� �f6EA?א�� �h6� ��K6EB� �WE68&א �א�W6oK<¹ ¹א�� �M6=�K�&א �K6DE� í 
،Y�¥K?א�� KB� ·� ´KC� Y�Kã WB<� i�j7� �K�KEא�� MqK�¹ eA� M?A<�&א d�KC+ WE8א�.�

�
h@,¹ ·� LA:� h� a�K8� ZEDא³ א���j	T¹א g�W?� Y�¥K?� h
 �KEB� ´KÑ� ¨Y?א�× א� NA8� KDEA
 KD�ZD�¹ KD�
K�¹ �M6BE�¹ 

¸X� �KEB@א�. KB� h@, ·� LA:� KDC� g�W?� �K�KE� h
 MCE>	 G7C� WE8&א �K�KE¹א�� h
 M�E�Y� [C� �Ð�¹¹ µj� ´KÑ� ¨Y?א�× א� N1 

KD��¹KC�.�



LA:��¹ WE8&א off-loading í iA@
 aC8&¹ א� f�K@א� K�KBא א��Ð�� fEqK>��K�. l>� ^<� ،²¹Y;א� W� f?C� אX� �WE68&א ��¥j68� 

�Y
K�� é� aC8� ZED¹ א���� h�Z��� fE�h@,¹ .א&Î£ א��� �KEB� µאZ�xא fE8>��K� �«Y67� ·� �·j6@� �f6� �MC�6
 ��£W6â �K�¥W68+ )�g6	א 

MCE>�
A<��K�j h א��� ¶W?� ¸X� �u��KB )א�g�¥¹ MA�Y א� KD�K��� KD<E�¹ K+ í e�¤ KD�K"א K�¥K<	�¹.�
�

h@,¹ ·� f@7� �u�	 �u�K<� ³j� א�@�Ð�6� אT	K6�fE� M6qK�¹ í� �f6�K� ��W<א£ אZ�xא MC@- aB# �K�KE� �KEB� µ�M?�Y א�

M�j@&א h� h>��j� MEא�Z�xK� í aאj?� µ¶ א�× א��Ð=8 א�Eo¥. LA:��¹ e�¤ ME:=� MA�K� aEB# >א�،Ðא�j �K�K:�¹ aEא�� �u�	¹ �K<E�&א. 

l=�C�¹ ·� hB9�� ¸X� µK@
Tא K�K@�� ·G� ·j@� �K�u<א� ME�¹Tא í �u�� �µZ6C� א�6×� א�7� h	í M�K� h> א��<h �¹( א��<MCE א	l� g א�

KD�KC�
 h� fE�K	Tא ��WE<א�� (aE��¹� ،WE8&א V�¥K�¹ MA�Yא� ،KDB�¥¹ ·¦j¹א� ،kA@א� MBE�¹ <E�&א�K L�Þ �א­j6�T¹ א� �M6
jBá �א­j6�Tא. 

l=�C�¹ £אW
� �u�	 �K<E�&א ¸X� í µK@
� M�¹Y<� a� V�� �£W<�� a�¦j�A� kA
 �¹א&ºÏ67� )א�M�Y67� �¹ א��<MCE( ¹א��aoK אT	jא³ �£א¥א� 

�K:A	¹ W�K8&א.�
�

h@,¹ ·� Y�j� �u�	 �K<E�&א M�K<א� )�K�KE� ³j�
E��K�K h )¹א��a�K8�¹ Y�W8�א���ZED א� g�� �K<E�&א �¥K<6	T¹א �L6�Þ 

f@
 P�C&א )،M�E�¤ ،¶j$ ،c�K
¦ £jB
 ،ºY?� ،W�� N�¦ ،W�@א� £jA��.( Î�<�¹ ¸X� �K�KEא�� MBD� fEA��A� »£K8��tא l�j�jEא�� t� 

KD�� W� ·j@� א�¤ �WoK� �£¹Wâ gEE?�� �K�¹Z��Æ h �¤א א&��  KD:�¥ MCE>��K� d�KC�¹ WE8א� WD�¹ E8א�W ¹� א­j�� ´KÑ� ¨Y?א�.�
�

h@,¹ ·� Y�j� �K�KEא�� M�¥Kא�× א��� Ð7� é� ��K6�jA<&א �h6� �́ ¥K6B#¹ א� �¥£K68� ��¥K6א��� �،ºY6�Tא ��K6�jA<� �h6
 א&Ð=�6א�� 

M�£K8��tא ،ME
KB��t¹א í¹ ^<� ،·KE�Tא �K�jA<� h
 �KEB� µאZ�xא. Y7C�¹ g;<� ·אWAא�� �K�jA<� h
�¹l ¹א�jא¥£א�، א�K8£¥א� �@� 

¸X� �K�jA<&א MEB�� �a�£�L�j���K�WC
 LoאYp א�¥£K8א¥£א� �¹/¹ א�jא�، �¹ א�WoK<א� �K�WC
�¹� ¶W?� Zא�j� Y�W8�A�. í¹ N�jא� ،YpK$א 

Î�<� �K�KEא�� M�¥Kא��� �K�KEא�� �WE�jא� M�K�&א Y�W?�� �KEB� µאZ�xא h� ´KÑ� ¨Y?א� í �Ð�6� �h6� �·אW6Aא��. �L6A:��¹ �¶אW� 6EB��K� א	�6

�K�KEא�� M�¥Kא��� KDA�j! �¥j8� M�	KC� é� א�Y�W?� ·¦jA� f�K@א� t� ·� MBE� �K�KEא�� M�¥Kא��� f?� í Ð�� h� ·KE�Tא �M6�E�� �ªj6B=A� 

»Xא� cC�@� f@
 �K��C&א. �£K�Z�¹ �WoK� ¸X� ،�K�KEא�� l=�C� ·� £W! �K��C� ´KÑ� ¨Y?א� L�Þ ­jCא� í�، f@
 �PA�� ¹� �c6>á 

¹� í f@
:�
�
− ،f�K��
− ،c�K
Z¹א��WA#א�£j�¹�a���K7�Tא�M
¹ZC��§�Yא��M
j:?��M�E�¤�
− M�E�¤ M
j:?� §�Yא� M
¹ZC� �K7�Tא a� ­Z��¹�WA#א�£j�¹ c�K
Zא�،�
− ،c�K
Zא��­Z�¹�WA#א�Mא�¦��a���K7�Tא�M
¹ZC��§�Yא��M
j:?��M�E�¤�
− ،_?��g$�UoאY
�
− ،_?��§¹�¥�
− ،§�Yא��c�¥K9��
�،«c�¥K9�Y�א�>jB£�א�<? −
− ،c�¥K9=א��³j����
− ،_?��WA��
− ،_?��c�K
¦�
− ،¹��iAB�G��W�@א��
− W�@א��N�¦. 
�
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�f?������א&�U�א&



�
�h@, ·� ¶W?� �K�j��Wא¶ "ºY א�× א&�	K� h>	 �j��ME א��	H&¹ א� h>	 WE8א� M�¥Kא��� kA
 ºj��� �K�¹Z� ¹א&��K�¹Z א&

ME
Y>א­ �¹ א�j�Tא K�K�¥� MEAE�£ h
 �¹�Y �K�¹Z��<MCE א�WE8 א&�KD<�¦j�¹. LA:��¹ ¸X� �K�j א&� M�£K
 W<� WEq M�¥KE<� íא� ¹א	��Wא¶ 
�K:â WEq �£Wâ K>A	 �¥K�ã¹ K?�¹ gEB8�� l@�
 N�K� a�j�¹ N�K� ¹� gEB8� MCE<A� �MEoאj67<א� �M6E�K�:א�. �Y�j6�¹ �̧X6� ��K�j6� �t¹ א&

�L) אj�& M�K�� ´KÑT	Y�W?� _אÞ M?:C&א�× א KD�K�! M@�
 Y#¹ א� L�� WE8א� «jE%K� �M6A�j:¹ א�� �́ K�67א� �ME�j67E%א) í �f6�K� 

³K:Cא� l�K@&א »Xא� W� W�j� iE� ·¹Z��.א�M�K�@A� í f�K� ³K:C א&@¥ M:�Y� a�¦j�A� l�K	KE�K�¹ g א&��K�¹Z، �¹ א&
�

�»Yæ¹ £W
 h� ·אWAא�� �K�j�� MB;�C� MA?��� h
 W�K8&א í W�K8� ´KÑ� h>	 Y#א �M6qK%א �K6D�. �ºY6æ¹ �f6EA! ��K6�KE� 

�K�j�
h א&�M�K א��MBE� �¥j8� MB;�C� t� ·� g;<� �K�KE אY��T א�>;MA�K� g אj�Tא­ 
h א&�jא��Y א& ´KÑ� ¨Y?א� K�Ð�¹ h� א­j�� �Î6B@א� 

Æ ªY<�� fEA��� g;�C� . e�X� ·I� U�
h א&��?f א& W�K8&א ´KÑT M�jא�� T¹א´KÑ MDE�7א� KÓ Y>	� h
 �K�KE� M�K� �WE68BA� �»j�K6א�� 

©K%א ´KÑG� ،¨Y?א� t� KD�� Æ ªY<�� fEA��A� אW��. h�¹ KC� ·I� ©Y>א� M�K�� Ð�j�� ¶K�¥� MEAE�£ h
 �Y�¹ £W
 h� א­j�Tא �h6� �µu6� 

fEA! �K�KEא�� �Yא�j�&א h� ¸X� �K�j��fEA א� M�j�¹T	KC£ א&I W�K8£א¥�� אMEBEA�x ¹א& µ¹WA� �KB;C�l=�C�¹ .א&�� ¸X� �K�KEא��.�
�
5−8��MEBA<א���j��א��
�


h� YoK7 א&�=Ðא� �?KE§ א�>MEBA א���Y�� �jא� ��>.� �́ K6Ñ� �̈ Y6?א� �KD6Aoאj�¹ �h6�¹ �א�W6<� �WE68א� �M�W��6� �̧X6� WE6q� í א&

´KÑTא. h@,¹ א�Y�� ¸X� �j��Wא¶ א���	K� h>	 �j��ME א��	H&¹ א� h>	 WE8א� M�¥K�¹ .א���u
¹ kA
 �K�j�
h א&��?MA א& �،W�K68&א 

h@, ·� ËK<� ³Y� �j�
k6A� �µ¹K6C� �K6�! é � א�× אW�TאcA�ã ² א�>MEBA א�� �ºj�6�̂� í �¹ אj6�Tא­،� � 6<� �،�tK6$א �k6A
 �ºj�6�� 

�K�¹Z�
ME ¹א&��K�¹Z א&Y>א�.�
�

�f�B��¹ W�� ²אW�Tא í W�W! א�Ïא�¥K� V�¥K� �KE$א h� ¹אa� �K�KEא�� ME�j�jEא�� ·G7� [C#א M�E�Y�¹ �Ð�¹ ،µאj�Tא MA�Y�¹ 

P9Cא� ^�K�BA� £W=A�¹ ،ME9E�&א £W
¹ g��¹ ^Eא�� £W
¹ g��¹ ^Eא�� fא�£ g�Y¹/¹ א�� MC�Tא. KB� l=�C� aê �KCE
 �h6� ��¹��א�Y6?>א�
£jB<א� »Y?>א� »YD;א� W�W��� K�¥KB
� í א�Î���.�>KBE� W א&
�

�í¹ W�K8� ´K�7א� ،ME�j7E%א f�B�� W�� ²אW�Tא í W�W! cE� º£H� MEoK?א�� ´K�7א� ME�j7E%א é� א�W�� �KC�K�� í µj� 

´KÑ� ¨Y?א� g��¹ M��� ´K�7¹ א�� í W�K8� ،cE�K:%א f�B��¹ ²WÓא í W�W! cE� º£H� MEoK?² א��K:%א é� �h�K6�� �µj6� �́ K6Ñ� 

¨Y?א� g��¹ ²K:%א. LA:��¹ W�W! א��Ïא�¥K �K?��tא� אY�� �¥K" ¶אW��	K� ´K�7א� ME�j7E%א M
jB�+ �M>A�ã��K����¶K��� ¹� 


M��K:�cE��¶K��G�M>A�ã  א	��Wא¶jBá.�
�

�í¹ W�K8� ،Y#א f�B�� ²WÓא í W�W! K� א¤� ·K� h� h@B&א� אW���ZD�� W א	�A� h� �WE68&א �»j�K6¹ א��� �f6�� �א­j6�� �́ K6Ñ� 

¨Y?א�.�
��

.<��¹ Y�j:� א�א�Y�xא M�Î���W�W א&>MEC א&�� ¥KB
� ´KÑ� ،¨Y?א א�£KB�

kA א �،­j6Cא� �h6� �M6�E�Xא� �M6A�K@¹ א�� ��h6��a6:?� 

�Z�� Mא� �h �¹ א�<?Yא�A@�� ºY�� f�� £jB<א� »Y?>א� g�
í ^<� �K א&j�j£ א&?jBá ÎB@א�. e�X�¹ א£KB�

kA ،א ،­jCא� LA:�� ¡jpjא� 

Y�K;א� í M�Y
� K�¦�£ jBCא� í ¸X� �K�E�Ïא� h�jAא���µKB<�	¹« אKBE@א� �¹/¹ א�jp� MqK� ¹� �M<6
TK��Y�j8א�� �M6?E�Wא� �h@B�6A� �h6� �Ð6�>� 

�.א�>M�YB א��?Y�Wא�
�



�h@,¹ Ø�� Pא�Y� ap¹ �K�K:א�� Y�W?�� �tW<� jBC³ א�j>C¹א� M�Y$¹א. h@,¹ ap¹ �K�K:א�� kA
 ¸X� ´KÑTא ¡K�C� a�  א¥£� 

�K�K:א�� MEAא�Wא� h� µu� ¥אW� g�
c�K6� �jא
W6� �µu6� �h ¹£א¥� �:�K�K �£¥א  �a א#�é� ]>� g א#Zא� �M6E�K�Tא �M6�YD;א� �a6�  א¥£� 

�K�K:� MEBD	 .� c�¥K9=א� M�W
K?א� c�K
ZA� M�YD;א�. �K�K:�A�¹� MEBD��M�6� W6� í¥ � א�× א��� ��u69<א� ��tW6<� ��K6?� �M69>�C�. 

KB�E�¹ X>C� Pא�Y� apj� א�،�K�K:� l=�C� ap¹ ^<� �K�K:א�� M�¹£Z&א Y�W?�� �tW<� �K?� �K�K:א��. KB� ·� h?� ´KÑ� �̈ Y6?א� ��£K6+ 

.A@E	אÏ�E��¹t¹ א� M�K�q ^<� M���Tא M�A8א� ºY�Tא Y�j� K	K	� dE�W�� �KpאÏ�tא ·G7� �W� _oאY
 �£K�¦ jBCא� í �א�¥K6?� �́ K6Ñ� 

¨Y?א� Ð�¹ e�¤ h� א�Z�Tא M�A8א�× א� ¶W���� ªאY�T W�W! ¥KB
Tא.�
�Ð�@�¹ h� א­j�� ´KÑ� ¨Y?א� aא�j� aB�" KDE�  ¹אZ�A� �£tj¹ ¹א�� KD�� f?�C� Î
 ^<� ³Y� �Y�Óא MCE<&א é� ¸X� d�KC&א. h�¹ 

gD&א W�W! ¸X� aא�j&³ אY:¹א� OE� i�� W� .<�� Ð�j� M�Kë MqK� KÓ h� WE8א� h� µu� ³u�� KC&אd� ¹� g	אj� WE8א� M�KB$ ´KÑTא 

MA	KC�&א h� ¸X� YoK7<א�. h@,¹� dE�:� ³Y� �j��.�Ð�א�MCE?E א&jאí W�W! Wq¥¹ fo א�>MEBA א��
�

��¹u
¹ kA
 ،e�¤ ·I� ،א­j�Tא�× א KD�W� d�KC� M�K9� �£Wâ אW�W! אWE� OE�¹ W�j� �Kא�jE$א �WE�j¹ א� M��W� ،h� �W א�

 K�! é� KëM� MqK� h� א�Ð�G� WE8א� ¥j�W�¹ foאj&א. d�KCB� M�K9$א ·j@� í Ð�� h� ·KE�Tא d�KC� MA�p fא�£ �fא�j6� �O6E� א�

·j@� ¸X� �Kא�jE$א MpY

M�E�� MEBC�A� ME א&jאÐ�G�� Ð=� foא� KC8א� ME�ZC&¹א ME
���KC�¹ �K<B�d א��MEA�K א&KC�í d ¹א�Z¥א� �̧K6E&א. 

e�X� ·I� ME�Y� �KE�Tא MEoK&א M�KE� c<6p¹� א�>ÆK6� א�Ïא¥ 
u9� h א���M�Y، א��í M�E ¹א���jA א�=M��Y א�@�KCoK ¹א��K7¥ אME�j�j@�x ¹א�

M?�� ·¹¦¹Tא í ^<� d�KC� ،ÆK<א� KDA� fא�j
 h@, ·� Y�H� í d�KC� M�K9$א. l=�C�¹ Wq¥ ¸X� א�Ð=א�� M�KC<�.�
�
5−9���K�KEא���א¥�£��
�

�l=�C� tא�K>�� �K�KE��K� í KDA@
 é¹Tא MÅ¹ M�K� é� ¶אZא�� f�j� f�Tא g
W� MEAB
 dE�:� �¥א£� ��K6�KE.א�� �אÐ�6�¹ �K6� �·j6@� 

g�� �K�KEא�� ME�¹Tא ¶K%א אÐ�� אW�" h�¹ g� t h@, KDא�W� �¶K6D� f6�B��¹� .א���K6�KE� �jא
W6� �I6£א¥�� �;KD� í g א��<` �¤א �ME�K<>� t א	�

�W
K� K�KEא��� KBE� lA�:�
�
− M�¥KE<&א��K>EC8א���a���K�KEא���³K��KBp·�א�
− �K�KEא���M�q�·KBp�
− Aא�Wא��KD�K��l�·KBp��W�¹�א���K�KE�¹א�
− �·KBpKDEA
�M;�K3¹א�ME�¹Tא��K�KEא���
− KD<EB"�Ð�E����K�KEא���é��fD����M�K�א�µjqj�א�
− M�K�� P�£ �g��h�¹�M>A��
�K�א���K�KE�א&jBá�£K�¦ KD�<>C� E�¹KD�B�
�

Wא�Z�� M�jD	 µj8$א kA
 ،�K�KEא�� a� Wא�Z� ºj?א� ،ME�j	K$א ^>�C�¹ cE�K@��KEæ¥W� �h�Zà M#K<�¹ �K
jBá �Ð�� 

h� �K�KEא�� ME�¹Tא. h�¹ gD&א´ אY
� »W<� �W
K� �K�KEא�� í gEB8� »� M:� aB# �K�KEא��.�
�

h@,¹ gEB8�� »� �W
K� �K�KE� t M�Z�Y�  K�W�tא í W
�Ð6� אºY6�T� אMEA3 א��j� �K�KEאE�� �¥א£� ��K6�KEא�� �dE�W6�¹ �KD��6q. 

l=�C�¹ M�K�� �K�KEא�× א�� f�W� d�W�¹ KEAâ �W
K?� �K�KEא�� M�Z�Y&א.�



�
²j	¹ LA:�� MEAB
 Wq¥ gEE?�¹ �K�¹Z��£¹W א�>�Y�K א&A� µ£K�� �K�KEא�� �k6A
 �ºj�6��¶ZA�6� ¹	²j6� .אl6BEA�x� א&� �e6�¤ �P6�£ 

�K�KEא�� M<B2א h� µu� cA�ã Pא�Y� aê �K�KE� W�K8&א M�Y:?א�. h�¹ fD��:א��ME�K א�;í f� ²¹Y א�X� P�Wא !?dE א�
�

� aEê Ð�K<&א �K>EC8¹א�� M�Y:?א� �MB�K6�
k6A�� )��،M�Ï67� ¹���M6EBE�K� ��M6EBEA� ��MEoK68� �Ð�K6<� ��K?	g6� א&��£K6
 �ºj�6�� �µK6
 �h6� 

aEB�¹· ،)א��� ·j@� f� �W
K� �K�KE� M�Y:� �ZDá �u8�K� ME?:C&א M�¥¹Y9א� �KEAB
¹ £KC	xא l?א�Ï�� ®u�y� �h6
 ��K6�KEא�� �k6A
 

ºj��� ¶W���� �£K
.�
�

� aEê �K�KEא�� M�Y�W?א�� )f�� aE�K2א h
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 d�Y� �d6E?! 

MEBCא�� Mא�W��
hBp ¥j;C� h@,¹ ·� W אW�Tא² א&l<�Y א�a9�¹ ¶K;C .א&K�� í M�K�� �K�u
 ��t£K6��¹ �.6� �²אW6�� �M�6p¹א. 

M��C�K�¹ ^<�� Ð�K<&א W� ·j@� ^<� ²אW�Tא f�� M�KEq ¹� ��£K6
� ��K6C� ��K6�¹Z�
f@6� í א��ME@B6� א& ��K6E�K>א� �M6E�¹£ �MC6�� 

W�W��;k אºY�T אW�Tא�K<�Y7� ¹� �K<�j� M�Ð�Kê. K+¥¹ Æ h@� ^<� ² �¹ א���� ¸XD� �¥jAא�� M�pאjא�.�
�


Ð�K<+ MCE<�  K�! é� W�W! kA א�MA8 ¤א� ¹אW�Tא² �K�j��� M>A�ã h� ¶K;Cא�. £W!¹ ^<� ²אW�Tא �KECB6p �h6� �µu6� 

�KE�K>�tא ME�¹W¹ א�� �K	KE� אW�Tא² 
kA אW�  K�ç é� W�W! Y��� M�£. fB�7�¹ MA��T אY�z א��>^ �· �t א�>MA�K، א�?:M�Y א�

M�KEq �K�¹Zã ´KÑ� ¨Y?¹ א�� �£K
� KDoKC�. MÅ¹� ²W� Y��� אW�W! f�B�� í M;�K3א kA
 MA�@א� M�jE$א �K�¹Z�BA� kA
 

ºj��� ¥£K� kA
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£ WE8&א¶ אW��¹��l6�� �Blimit:א$M6�jE� �M6A�@A� �h@, ¸W�W! �u8�K� a� .�:?� .�E<�Y א�X« אf��T א&
�f�KB���»Xא��M�jE$א�MA�@A��k�£Tא�ºj�� א�M6:?C� l6�¹� Btarget ¹ א¥£،א&j6� א	W�6א�M� �M:?� a�א$W�א&ME<�Y�א�×��Ð7��é�א&

ME<�Y&א�× א Ð7� é� ºj��� MA�@א� M�jE$א�× א Î�<� MBou� �WE8BA� ×² ¹א�WD��� ªאY�T �¥א£xא.�
�

)4( ¥KEא�� M
jBá h� א�Y
H&א «K?C¹א� ME<�Y&א. l=�C� ·� k:<� fB<א��¥K�� Ð�K<&א² ¹אW�Tא� ¹א¤ MA8א� �f6@� �¥K6E<� �K6<� �K6pY
 

d>�� iEA
 K& iEC<� MEBCא�� Mא�W����M א&C�K� W�K8& ´KÑT¹א· א f<" h� ap¹ א�Y
H&א �«K6?C¹א� �M6E<�Y&א �M�G6�� t � K6�! é� 

cq¹. kA<� fE�	 ،µK�&א א¤� ·K� ²WÓא j� M;�K3א kA
 µW<� ³j>Cא� �KC�� WE8א� WC
 ºj��� .<� ºYæ kA
 �¥j6>א� �W6�W! 

Y
H&א i�:?�¹ ME<�Y&א. K�� K�WC
 ·j@� ²אW�Tא f�� אW�W! ،KEB� ·I� W�W! א�Y
H&א «K?C¹א� ME<�Y&א l��@� �¥W6?� �Î6�� �h6� 

M�j<8א�. ،tKê�¹ l=�C� ·� WC��
Yא� �H&א é� �K�j�¹� ،�K	KE�
j@� ،MEAB· ¹א· א� �Yא�j��¹ ،�K�KEא�� �M6�K<�¹ �h6� �M6E�KCא� 

ME>E�K@א�� ،M�jD>�¹ M?E�£¹ �WE<�¹ h
 ´j@7א� MBEA	¹ h� ME�KCא� MEBA<א� M�j�?�¹ h� L�K� �K�q� �·G67א� ��¥£K6�¹ �k6A
 �f6?� 

�K�jA<&א MC��¹ NE�jא�� ME�j�K�¹ §K	Tא ME�K�¹ dE�jא��.�
�

´KC�¹ [ì א�j:� ¥KE��t א�Y
H&א «K?C¹א� ME<�Y&א l�)�:1( W�W! Ð�K<&א² אW�T¹א �£W3¹ א� �؛MECB9א�)2( ap¹ 
 ¤j* lBE�K>� W�W��� M?�Y� fB
 ¶K;Cא� »Xא� g;CE	 �؛KÓj�)3( �W6�W! �K6� �l6� �א�Y6
H&א �«K6?C¹א� �M6E<�Y&א �M6AB�3א 
M�jA:&א gEE?�� ¶W?א�� �jq dE?! �א²؛W�T4(א�(M	א¥£ ME�K@�xא Yא�j�¹ �K�KEא�� cE�K@¹א�� fא�j<¹א� ºY�Tא �א�6× �£W6! 
M?�Y:א� MEAB<א� XE>C�� �א�؛Y
H&5(א( dE�j�� ³Y:א� M�W�����Kא$ í א& ¹� W�W! א�Y
H&א.�
�

)5( W�W! ³Y� aEBא��� ¥j8¹א��. .<�� ªY

Yא� H&א KDא�Ð�>�¹ í f@
 fD�� kA
 .<>�C&א �i6BD�.�h6@,¹ �ªY6

Y6א�� H&א í 
f@
 MBE� M:E�� t� ·� M�¥K?� א�Y
H&א fא�£ g;Cא� M>A��
 �£K	KBE�¹ KDCE� l9�?E א&� Y�W?א��. LA:��¹ e�¤ f�j! �א�Y6
H&א 

é� L�� Ð�j�� "M:?� ME<�Y� ME���". kA<� fE�	 ،µK�&א א¤� N<p¹ MBE� ME<�Y� �M6A�@� �M6�jE� �M�6pK� (»� �M6A�@א� �M6�jE$א 

M�pKCא� ME�¹Tא) ·I� �£K
� Y�W?� Y
H&א ·j@�	 �¥K�
 h
 M��� ¸X� ،MBE?א� ·j@�¹ í £¹W� Y>q �é�1. MÅ¹ Kא�Z� dA<�� �Y�W6?�� 

Y
H&א kA
 §K	� א�Y�W?� א�MBE?(»�� "WE�" "µj?<�" "cE<p" M��C�K� ºWBA� »Xא� d?! iE� ²WÓא l
KB��tא.�
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5−12��Y�K���£א¥��א&�K�Y�Y�W?�¹�א&
�

�Y�j� "PDC&א loK�jא�" )Y;�� �g�
f6B� �K6<� )5−11א�?�g6�� ��Y6;�(א&�W�6א�M� �M6EBC�A� א&l<�Y ¹א�K;C¶ )1−4א�?¥K�� �aC68� �¥אY6?א� 

©K%א¥�" א£I� Y�K� �Kã dE?! PoK�� Ð�fB7� Y א�?Yא¥א� MEAB<� aCq .א�?W�K8� ´KÑ� ¨Y £�¹א¥� א�?j�� ´KÑ� ¨Yא­ G7� M�KEq· "א&

M�j�Y� M�
K� h
 ¶W
 .?Eא�. aא�j¹א� ·� �K

Y� ¶Wא .?Eא� í M�KEq א­j�T£�¹א¥� א W�K8&א LA:�� "gEE?� Y�K��."א&
�

�hB9��¹ "gEE?� Y�K���K�¹Z א%MqK "א&+ ´KÑ� ¨Y?א� ap¹ gEE?� lB� M�K$ ¶W
 .?Eא� í PoK�Cא� �WB�� א��?h�  ¤j* gEE א&

»Xא� fB7� ME�KC�£ YoK7<א� h� �K�¹Z� �?l9�?�¹ gEE .א&�M�K א��í¹ �jp �K�KE ¹א�MçY8 א�MECB9 א�Ïאf@� i�Kp א&>�WB א�í �jp  ¤jBC א&

Y�K�
YqKC א�B9�  ¤jBC. א& stochatic  OE� Î<� h
 Ïא�¥K� ¹� Y��� í  ¤jBCא� ¸¥K��
K� �K<�¦j� ME�KB��u� ¹/¹�  ¥W� ،�K�KEא�� �f6�� 

f	u�
��K�¥K א��Y�jA� í  ¤jBC، א�K�¥w� MEAE�W¶ א�MEC�Z א�K� �K<�¦j� ME�KB��u� [E�¹ £Yá gE� M:E	¹.�
�

�ºW�¹ dE�:� "gEE?� Y�K�
kA "א& WE8&א h� YoK7
 ´KÑ� ¨Y?א� i�I� ،g�D� ��،u �K�Þ ME�KBא�� ·� ^>�C� g�� YoK7<א� é� 

K� ·¹£ ºj��� .<�) "M:?Cא� ME<�Y&א ME�j�jEא��" �(KC�¹ W� ·j@� g�� YoK7<א� j� ­jBá MA�@א� ،M�jE$א �M6A�@¹א� �M6�jE$א �،M�6pKCא� 

­jBá¹ £W
 ،�Kא�jE$א £W
¹ ،µKE�Tא £W
¹ WEא�j&¹ א� »� �KEB� ºY�� אÎ<� KDC
 �£K
 ��C�M h� g�� �YoK67<א� )�f6�� �WE68א�( é¹Tא. 

Î�<�¹ ¸X� í ¥K�� ¶K;Cא� l<�Y&א MEBC�A� Mא�W��
Yא�" א&H�" dA<�� �Y�j� �K�¹Z� 	²j א��ME�j�jE، א&ME<�Y ¹�א�i�j� "¥KE<�"، M:?C א&

·j@� M:?Cא� ME<�Y&£¹ אW�A� "¹/¹� M:?Cא� ME<�Y&א² אW�w� ·j@�¹ "²W�" �¥א£xא j� ;�K3אM kA
 g�� YoK7<³ א�j� "M:?Cא� ME<�Y&א" 

�£W3א. Ð� i�� M��C�K� "�¥א£x Y�K���W�W! f� "M:?� ME<�Y�" "ºj ��>. ،"א&+ h� �Y�K6��¸X6��."���Ï6>�M6EC�¦��h6�א&�K6�Y����"¹� "א&
K<Eê"�ÌKq�fB
�¥K���l:<�"Y�K� א&WE68� א	Ï6א��KE�E� ��gE6E?� �M?א&�6� אx	K?6��K� �µu6� �h א&�gEE?�� �K�¹Z�¹��£א¥����"����fEA�א&

MA�Wא��. KB� iא� Y�j� א¥K�� apj� W

d>�� KDEA א�× א�?Yא¥ �jא h� µu� MEAB
 M�¥¹K7�. W<�¹ ،e�¤ i�I� í M�K� H�C� � ¤j6* �gE6E?א�� �d6>�&א 

iEA
 a� �K�KEא�� d>�&א KDEA
 ·G� "Y
H&א" W� ^>åא h
 "M:?Cא� ME<�Y&א" )�W� [�K<�( í Bא��ME�K Y�K� ¦�M6EC� �hBp �Ï אMEÑt א&

،�£Wâ h@, XoWC
 ·� X>C� Ðא�W� �¥א£xא א¥j� M�K$א é� ¥¹א�K7� M<	³ ¹אK:Cא�. MÅ¹ µK�� kA
 M?�Y:א�× א� h@, ·� d?��� �K6D� �e6�¤ 

f�B�� í XE>C� א�ÐE=א�� d>�&א KDEA
 M�jqj&¹א í ME�Eא�Ï	א WE8&א�)�ME�K$א( M?�:&א� í W�K8� ´KÑ� �̈ Y6?א א�¤� �K6� �G6�C� �u�6� � ¤j6* 

gEE?א�� ·G� MA�@א� M�jE$א M�pKCא� í �K�¹Z��M�W א�MEC�Z א�< )�Ï	jCא� ·j9�7�  ªY<�� í	²j א&����M� Kã�ME�KB��t Y )א&C�20 

í MoK&א )ºj��� Y�K��W¶ א&���<^ 	KD�G� ²j ) א&C� é� K� �·¹£40 í MoK&א �h6� �M6A�@א$ א��M6�jE �M�6pKCא� �M6E�¹Tא )�M6:?Cא� �M6E<�Y&א 

£¹W�A� M�W����.)א&
�
��£א¥��א&W�K8�M�KEq¹�אj�Tא­��−�6
�

c�j�� �¥W?א� kA

j�� kAא
M�KEq¹ i א�?W�K8� ´KÑ� ¨Y �£א¥�  Yא�j� £¥אj&א M�Y7א�� ME�K&¹א u9� h
 £j�¹ �K�	H� �M68�ã. 

LA:��¹ MEAB

iEA، ¹א&jא�?y� M£א¥� �;ap¹¹ ¶K א�M�¦u، א&>aB# �K�jA ¹א&jא¥£ א�h� N�j א	��KB¥א� א&W�K8 �£א¥�  g
£¹ �W6
 W6q¥¹� א�?jא

W�K8&א K9��. l=�C�¹ W�K8BA� MBEA�
WoKא� !?d �· אM�£K8��t א�h� ME�KC א� M�j�?� kA
 ¥KB��	tא W<� g8� cE�K@� �¥א£xא. í¹ �W�K68&א 

ME7E<&א .<�� ·� Wא�Z�� ¶KBא�� �K�	H� א¥�א£x _:�¹ fB<א� MqK%א M�KE8� £¥אj&א kA
 f�KE� ºj?א� M�WEA?א��  ��M6�K?א���k6A
¹  �Y6��� �h6� 

K�£KB�

kA א «j:� �¥א£xא MEÑYא�.�
�

LA:��¹ MEAB

W�� �K�K�¹ �£Wâ ap¹ dE�:�¹ Mא² ���?dE א&W�K8 �£א¥� jBá h� W
́� �g;C א�× א�?jא jA6	 �h�£KE68א� �h�X6א� 

UB�� gÓ µj�W� 8&אW�K א�W<&א�× ¹א KD�j�W����. g;C�¹ W
�t UB א� e��¹� h�X	K9�� ´jA א�?jא� gÓ µj�W� ،W�K8&א e��¹�¹ �h�X6א� t 



dç gÓ µj�£ ^<� א�Z�� W�K8&א. l=�C�¹ dE�:� ��K6	¥K- �W�K68&א �א�6× �k6�u�� �א­Y68א� �K6BE� �.6� �l�W��6� 6�¹.� א��ME@B6� א&j6א¥£� �

l�W���� ¸X� W�K8&א l�W����.א&h� Ð� W�K8 א&jא¥£ �¹
�
��>�K�j�א&jא¥£��1�–�6
�

�g אºY�T ¹א�@ÎB א�?j�T ´KÑ� ¨Yא­ Y;� ·Tא��� ªK>åtK� Ö�Cא� í ،ME�K��xא KD�I�  K�! é� �¥א£� Wq¥¹ �.?E6�£ �k6�� 

h@, KDא�W���Wא�M?�Y:� M א	��. h�¹� KC� i�I� W� .<�� í W�K8&א �£W<�� א­j�Tא OE� אj�Tא­ M�WD���ME�א&EoYא�  l� ´KÑTא ،MEB;<א� 

£KC	� "�¥א£� MqK�" ´KÑT ¨Y?א�× א� £K8� í �¥jq א­j�� Ð� M�WD��� ¹� £K8� WE8B� Ö�K� a"Y� íu�� KDא�ZC�	א W�W7�¹>^ .א�� 


،KÓ¹ ¶K��� YoK7���KE<E، א�Ï>� §�Y	l� h� �K א�?j�� ´KÑ� ¨Yא­ �Ð=q KE����. í¹ .� ·� ^<� א­j�Tא g��� a�¦j��K� �íאY6=#א 

a	³، ¹אK:Cא� ·I� ^<�A� Y�zא �K�K:� �£¹Wâ M�K=A� a?��¹� f³ £א�K:Cא� f�K@א� �WE8& ¹� ³K:� א�Ð�Gא�� M�Y7א�� ºY�Tא )Y;�� d�Y&א 

l�Kא���א­ ��¹>^).j�Tא foאj� M�Y� f�� �K�K9$א h�K��¹ �£tjא¹  א�Zא� ¹א��¥K��.� é� M�Kë MqK��W  K�! א�Y�Ó�א�× �¹
�
�KE�EW¥א����gE;C�א�8 6-2
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�l=�C� »Y�W& W�K8&א ·KBp ¶W
 ¡KB�
@í f אX�� ¸X� ´KÑT �¹ א�? WE8� ´KÑ� ¨Y	T MCE>« א� WE8� Ö�K� K� Æ �]�Y6� 

KÓ e�X� M?�Y:� d��� ·j�K?¹א� l�¹Wא� í l�K
� ¥K�� �¹ א����K�³¹K a� �K<�Y7א�� M�Y:?א� fא�£ d�KC� M�tjא� M�Y:?א�.�
�.<��¹ kA
 »Y�W� W�K8&א ·KBp �K7�� �KE�� W�A� h� �K�K� WE8א� é� �K�j���Wא¶ ��jא�d א�× א&�	tא¶ ¹אW�� �j& W�K8א¥£ א&

´KÑ� ¨Y?א� KB�E� W�j� �K�K� WEq �Woא¦ WE8� ¸X� ´KÑTא.�
�l=�C�¹ »Y�W& W�K8&א p·KB M�Kë foאj&א M�Y$א KD�uq�¹ OE� ·j@� W� �¥Y9� f<>� �WE68¹ א�� �Ð6� �e6�¤ �h6� ��K�K67Cא� 

M�Y7א��.�
�.<��¹ kA
 »Y�W� W�K8&א ¤Kàא Ðא�Wא�� MBou&א £KC	x ¶KBא�� ©K� M�KB$ ´KÑ� ¨Y?א� �WE�jא� M<�KE¹א� �Ð=8א� ´KÑT¹א í 

h	 ،Y�K@א�� MqK�¹ M��C�K� א­j�w� ×א� KÓ d�KC� M�K9� �£t¹¹  ¹אZ�¹. ،l=�C�¹ KB�E� ·j@� ،KBou� ·� hB9�� ¸X� Ðא�Wא�� Ðא�W� MEC� 

dA<�� g�Þ ´KÑ� ¨Y?א¶ א�W��.א�KC�¹ WE8�d א�j� WE8א	³u��¹ g א�W<� ،WE8א� ¹א��?MEoK א��ME�E، א�h� ME�KC אMC�z א�W<� WE8א� ¹א	�
�
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�l=�C� »Y�W& W�K8&א ·KBp c�¹ fB<³ א�Y:� �K	¥K-¹ WE8א� ME�K$א�× א t d��� WE8¹א� WE
Yא� ´KÑT ¨Y?א� �µu6��¹ 
foאW� Yא�� tj��. h@,¹ ¶אW��@g א�W<� WE8א� �jא
W א	��A� í ³j>Cא� g�KCא� h
 WE8א�.�
�

�Y�H�¹ א�W<� WE8א� ]oK8%¹א ME�j�jEא�� í �KE�K@�� WEq א­j�Tא. Kא­�j�T ME�:�¹
�i א� ME�:���U א�× א�� «K7C� í 
�WB
� ¸KE&א Y��� MpY
 ­j�jA� í ´K�7א� ME�j7E%¹ א� cE�K:%�£¹ אZ&א ¶j<:�K� אX�¹ lD� Y��� MpY
 �­j6�jA� í �WE68א� �h6� �א­j6�Tא 
M�E:א�� f�� ´KÑ� ¨Y?א� ،ME@ou&א ¨Y�¹ ¥K7C&א­ �¹>^ אj�� �u� Y� �M6E�K� h6�¹� .א���Y6� �­K6� h@, ·� k?�� í א�× ¹א��W�j�K א��
،ºY�� ·I� ¸X� א­j�Tא MC�K	 ­K?א� Y��� MpY
 ´K�7� Y#א ME
K?א� h� א­j�Tא M�K���.��j אY��T א�
�



�h@,¹ ·� gD�
K7� iE�� kA¥ א�X« א�j�� M>A�ã h� ³j>Cא­ �$í ³K א��ME�j�jE ¹אoK8%[ א�W<� WE8א� � i�� "³j>� �Ð6� 
�j�â f<>� אWE8�" ¹� "³j>Cא� Ö�K#א". K�WC
¹� a?� א­j�Tא M�K��
k6A� א��[>C6� W6B�<� í� א�× א��M<�Y، א� ��K6��� �M6�jDא�� í 
،KDBE
KE� í ´K�7א� ME�j7E%¹ א� ،cE�K:%א KD�I� d>C� M
Y�� Î�� h� א­j�Tא MC�K	 �­K6?א� �K�W6C
 �a6?� í �̧X6� �́ K�67א�. �̧X6D� 
�M�j>� C�ME א&�£¹Z א�Ð�T אj�Tא­> MC�� jBCא� W
K�� M�jDא�� gE
KE%K� Y��� �¥W� kA
 [>Cא�� h� KDBE
KE� ºW� �K�WE6q �́ K�67�K� 

ME�j7E%א h@,¹ ·� ¶¹K?� �j?� ¥אY>A� ¹� ·� Y7! �W7� fא� £א�W<&א. h@,¹ ·� _�K��� ´KÑ� ¨Y?א� M?�KCא� Ð� ��¥j673א ��W67� 
h� ´K�7א� ME�j7E%א gD��¹ í" Ð��³j>Cא3 א��j�" h� µu� "_�K�� ³j>Cא�". gD��¹ ´KÑ� ¨Y?א� �א�6× �K6DBD�A� �́ K6ÑT¹ א� 

�KE�Wא�� ºY�Tא W<� K�WEq í א�W<&א í "³j>Cא� Ð� �j��KB� gD.�"אÏ�tא§ �<h� µu� " ³j א�f<>� WE8"� א3� ´KÑ� ¨Y?א� 
M?�KCא�× א� fA��� KEoZ� ¹� KEA� ¹� KDA�G� �K�Y?�uא� �K�Y?>¹א� K�WC
 ´Ï� א�W<� �WE68א� í �̧K6E&א �א�Ï6>� �M6A�j� í "�³j6>Cא� �Ð6� 
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jä WE� MEoK?א�� ´K�
 Y#א L�Þ g�� ´KÑ� ،¨Y?א� W�¹ N�� ·� MEoK?א�� g�� cE�K:%א L�� g�� ´KÑ� �̈ Y6?א� �N6�K� 
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 jä ¹K��� ­j�jA� í WE8א� ´K�7�K� ME�j7E%א. ´KÑG� ¨Y?א� 
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h א�� K6Ñ� 
¨Y?א�. KB� ·� ´KC� tKá W�A� h� WE8&א Ö�K#א h� ´KÑ� ¨Y?א� í ´K�7א� ME�j7E%א h� µu� gE;C� �K��� ´K�7א� K+¥¹ ¥K�¹� 
U�@א� í «jE� e�$א. f;�¹� g;<� ´KÑ� ¨Y?א� ME� í cE�K:%א� אÏ>� MA�j� h@,¹ KD�u�� ME� t� i�� W� ·j@� ´KC� �µK6á 
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 µ¹Wא� í ¸KE&א�× א £K8� KDC� ´KÑ� ¨Y?א� M:	אj� KDC>	 ¹� h>� א�× ¹א�µ¹W אME�C�T، א�
WE8� KDC>	 ´KÑ� ¨Y?א� í l�K
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l=�C�¹ µ¹WA� dE�:� _:� fB .א�� M�Y:� M�KE8� �K�¹Zã ´KÑ� �̈ Y6?א� ��K6D�¥(£�¹א�6_:� 
´KÑ� ¨Y?א��א )¤� N�K� KDC>	 Y�W� W�K8� �Y
K�� ÑT´K ¨Y?א �¹ א�¤� N�K� KDC>	 WE8� �́ K6Ñ� �̈ Y6?א� �¶K6;��K� í �W�K68&א �Ð6� 
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K�&א. e�X� .<�� kA
 µ¹Wא�× א� KD�W� �K�E�Y� i�
 MEBEA�� ¹� �K9
� í �KB;C� MEBEA�� �¥א£x �،W�K68&א �K6B�E� �·j6@� �،K6Bou� 
·¹K<א�� ªY=� dE�C� _:� ´KÑ� ¨Y?א� MqK%א KDoK9
G� ²WD� ap¹ M:� �¹ _:� M�Ï7� MqK� ´KÑG� ¨Y?א�. l��@�¹ �e6�¤ 
MEB�� MqK� KB�E� f=��� �K�¹Zã h� ´KÑ� ¨Y?א� MAא�W�� d�KC&א �Ð��¹ µK!¥tא í¹ �l�K6
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� í א��K6B;C& �M6EBEA�xא¥� א£x 
،W�K8&א kA
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a� �K
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�C�¹،l=� KB�E� ·j@� ،KBou� ·� a9� K9�� �K�E�Ïא� i�
 MEBEA�xא �KB;C&¹א MEBEA�xא¥� א£x W�K8&א K::� MqK� ´KÑG� 
¨Y?א�. W�¹ ��W� ^<� �KB;C&א f�� M�E� W�K8� M�jא�� MEoאj�	tא í ·אWAא�� ،ME@�Y�Tא [A2¹א l�¹W² א�K7@�	t ،¥K� ¹אM�EÓ א��
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«j:%א ،MEDE�jא�� ¶W?� MB;C&א ،g
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�W�K8� cE�K:%א ´K�7¹א� ME�j7E%א MEA�K�
í »� ،M?:C� kA א� ،WE8�WB�<� ³Y :א� [�¥K9� d�KC� אWE8� �M6�E�Y�¹ �א­j6�Tא 

�Yא�j�&א h� ´KÑ� ¨Y?א� ´KÑT¹א MEB;<א�. í¹ d�KC� ²Y#א »¥K?א� ،M<	אjא� X�H� g;<� WE8&א íY$א M:	אj� ´K�
 ME�j7E� Y7C� í 
­K?א� KDB;<�¹ ­jC8� h� «jE%א M�£K�Tא M�Ï?�¹ ^<�� ´K�7א� �£W<�� «jE%א «jE%¹א MA�j:א� �¥j7C&א í ­K?א�. WE8�¹ ¸X� K
 j�� M>A�ãא

h� ´KÑ� ¨Y?א­ א�j�T¹א MEB;<א�. í¹ d�KC&א MqK%²¹ אY#K� M�¥K?א� ،M?E9א� OE� fD�� µjqjא� é� ¸KE&א M?EB<א� ¶K�� ²Y#א �»¥K6?א� 
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ÐBE�¹. KB�¹ �Wç í W�K8� l�Kא§� ،¥K�̈� ´�h� KÑ א#K�7� Y´ א#Ö�K א&a"Y� ¥W� Ð�� h� WE8 א�� Y6?א� �W6�j�K¹א�� �،M6?�KCא� t¹ 
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�W�K68� �WE68&א �Ö�K6#א í �̧K6E&א �M6?EB<א�: �h6� �f6B�3א ·� �·j6@� ��u6� �Y6� ,f6�� (Centrophorus� KC��¹	KD6� א�>M6?EB� א&̧K6E� í א��

Centroscymnus, Etmopterus, Dalatias, and Deania) M9>�C� ME�K��xא KD�G
 ·G
 Ð�@א� h� א­j�Tא MEB;<א�× א� N1 KD�	א¥£ h� 
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K£� אWätא¥  g���¹ ?:C&אM MEA@א� M:��Y&א ­K?� Y� �Y=8�K� M�¥K?&K א��

d�KC&K� M<>�Y&א h� ²אY�Tא M�¥K?א� kA
¹ µjD�
j8â í �K�K:� M?EB¥א �@j· א���j�� �u� Yא­ �>^ Y;�¹ ·Tא .אí �K:E3 א�>M?EB א� 

�£¹Wâ h� ¸X� ،א�¥W�C&א ·I� ­jBá d�KC&א�× א KDA�! ^<� ¸X� א­j�Tא ·j@� אÐ=q. º£H�¹ a	jא�� l�K$א W�K8& �Y6#א �M6?EB<א� í 
d�KC� ¸KE&א Y��Tא K?B

kA א�>;MEB אt ´KÑT	�WDא² Tא MBE� í א�¥W�C&א M�¥K?א� í ^<� gE�K�� ÆK<א� ªY<�� W�W<א� h� �א­j6�Tא �Y6:% 
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W�K8� WE8&א Ö�K#א h� ´KÑ� ¨Y?א� ME�:��ME ¹א�K�7´ א�:MA�j א%f8! W�K8� «jE :א�E@א� ´K�7¹א� MBoK<² א�× א�WD��� M�jא�� 


KÓ í l�K א&MA�KB ¹אj�Tא­� ¥K�
µj�£ MEoKC� kA א�<k9�?+ �KE�K א%MqK אM�£K8��t א&KC�í¹ d א�� �KEB� �Ð�� h� WE8&א Ö�K#א. 
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¹ g�Yא� h� i�� t LA:� h� g;<� µ¹Wא� fE��� WE8&א h� ´KÑ� ¨Y?¹ א�� g�W?� fEqK>� א­j�� WE8&א h� ¸X� ،W�K8&א ·I� �u�Yא� 

ME��
kA א&Yא��Y�¹ Mא�P א�� h>	 «jE%א MA�j:א� M<	אjא� Ð7� é� ·� ´KÑ� ¨Y?א� �K�¥Zא� l� ­jCא� l�EoYא�× א� »Yæ K�WEq. fB7�¹ 

 ºYæ K�WEq �KEB@� �Ð=q Isurus oxyrinchus, Alopias supercilious, Carcharhinus longimanus, and א�× אºY�T אj�Tא­

Lamna nasus . 
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�

W�K8� ¸KE&א M�X<א­ �>^ :א�j�� ´KÑ� ¨Y?א� Y��� KpY<� Y:�A� W�j� í foאj&א MqK%א ¸KE&K� M�X<א�. ´KC�¹ W�W<א� �h6� ��K�6	Tא �ªY6<�� 

¸X� א­j�Tא Y:�A� Y��� h� eA� ×א� \E<� í ¸KE&א M�Y� א���M6�Y� א&̧K6E� �M6EB@� ��Ð=q M�¥K?&K ¹א���Ðא� אí ¥KD�T א�>M�X א&MEB@� ¸KE .א��
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 ª¥Tא. KB� ·� g;<� Tא¥KD� א�Ð�
Wא£ ¤א� א�ME�KC א��WAא· W�j� í אj�Tא­ �E<� KD� ¸X\ א�× אt	�jאMEo ¹א��Tא �MB� ¹א&�Zא��W6� א�69



h� ·K@� £¥�h� OE� M א���M�Y א&jאh� fo א	�?Yא¥ ��f א�>M�X א&j�¹ ¸KEאfo .א���M�Y א& h� ¸KE	Y��� M�jD א&KC�é� ¸X� d א�KB� ·� µjqj .א�

�¹� א$Yא¥�Tא� �.¹אX&א �K>8¹א� d�W�¹ ،¸KE&א ªY<��¹ ¸X� fא�j<א� א�Ð=�� MEæ¥W� h� µu� a:� �K�K=א�. KB� ·� �jA� ¸KE&א �א£j&K6� 

M�K�¹
�@�K א��h� µu� M�K�� £¹W א&MEoK אí º¥K2 א&M�£K ¹א��>�u�W ¹א�Z¥א
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