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EBA
�M?�Y:��®K8��lpא¥Tא�µjAÞ�ª¥Tא�kA
�a��KEA¥א����MB���a�j��·��j7E<א����loאX=א��h�Tא�·KBp�é��²WD�¹�M

�¶K
2050�.� �
� �

� ����·��f�Tא�K�¹Wç¹D�f�?&א�­KB��tא�¸WD7E	�»Xא���K	KE��K��dA<�&א�¨K?Cא���K�¤��í�Y�Y?א���אX��g�MC�A�
Y�j����í�l&K<א��loאX=א��h�Tא/�µ¹Tא�h�Y7�2011،��a��،M
�א&�µ¹H�í�א�Z¥א ¥KB��	u���£K���M�KEq�é��£j?��·�¹

� MEDE�jא��� �£K�&א� ¥K�x�Lא�jא�� ¥K��
tא� �u���K�K=¹א�� ´KÑTא� W�K8�¹� lpא¥Tא� �¦KE�� ·G7�� ME
j:א�.��·�� £¹�¹
M<�Kא���M�¥K7�	tא�M
KB#¹א�KD��@&¹�l&K<א��loאX=א��h�Tא�MC#��K9
�¹�[EoY��³£K8א��»Y�W?��h
��Y
���kA
�،KÓ


gD<E�7�iAB��d�Y>�א%Îא��א�aE�Y�א&�h��é¹Tא�MC���ºj��µu�א�.� �
� �

� ��WE��א�aE�Y�א&��ºj�)Swaminathan(،�	jא�K�CE·�א� ��<d�Y�א%Îא� MEDE�jא��� MC�Aא�� M�Eo¥��h�TK��Ø<&א
M�X=¹א���loאX=א���−�jE�j�/�¦j12011.� �

� �
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�K	KE��א&Z�j�¹א���KEqj��jאl<p�א� �
� �

�³KE��א� �
� �

� �Y�j����í�£j?<&א�KD
KBא���í�l&K<א��loאX=א��h�Tא�MC#�N�A�/�Y7��µ¹Tא�h2010��א�Î%א�d�Y��é��¥�aE
�a�¥¹�M
א&��ºj�א&>Ø��h�TK�א�=Xאlo�¹א��=M�X���Yא��£¥א	M��µj��KE¦��אT¥אlp�¹אt	��KB¥א��א�ME�¹W�í�µKá�א�Z¥א

�i�K�K�C�	אY�j����í�K�W?
�a�Z&א�MA�?&א��¥¹Wא��é�/�µ¹Tא�h�Y7�2011�.�fEA!�א�Y���j��M	א¥Wא��¸X��h��²WÓ¹א
Eqj�¹��K	KE	�M�KEq¹��tK2א�í��KME�Kא���M�uא��:� �

� �
)1(� ��ME
KB��t¹א�M�£K8��tא�¥K�zא�e�¤�í�K+�،�Ð=8א��א�¦KE$א��K�q�¹�.
�¹£א¥��f��h���K¥�א&Zא¥

�.؛�C#א�.��¹א�K�&K��M?A<�&א�eA�¹�ME�E¹א�� 

)2(�  א	�>Yאª�א¹£Tא��א�?MBoK�א�×�h@1�¥	g��Yאo_�אT¥אlp�א&�M�K؛�

)3(� �Mא��j��¹£א�T�·¥K?��fEA!�M�Y:?א��loאX=א��h�Tא��KE�Eא�Ï	א�a��³K:Cא��M<	¹א�א�¥KB��	tא. 
� �
� �lpא¥Tא�µKá�í�³K:Cא��M<	אjא��א�¥KB��	tא�kA
�ZE�Ïא��d�Y>א��¥Kא���،­jpj&א� �­K��³K:��Xא�t�¼אY;�¹�.


kA��W�	jא�،��¹·���ME�¹W¹א��MEA3א�א�¥KB��	tא�h
�g�C��lpא¥Tא�kA
�«j=9א��·G��óY?��KC��¹�¼K��K��א�¥KB��	tא�¸X
M:א�Ï��·j@�� K�� .�ºj��
kA�א&� 
kA�א&jא¥£�µj8$א�í�Ð�@א�� �א&�¹Kא� �W<�tא¶ ��;Yא¼ MqK�� MEB���l�¹Wא�� W<�A��h@�

l&K<א��.E&K
�µjq��é��µj�KÓ���I·�אT¥א،lp�a�¹�e�¤�KDE�.��M�G�	M<A���ºY�א���h@,�¥K��¹MאT¥אlp����X�í�א��
D��� K+�cA�ã�ap¹�¶אW<¹א�� Y?>א��h�� gDC��W�W<א��l�K<��،Ð=q�­¥אZ��»¥KEA��h��Y��T�\E<א��L���f�	�Y�j�� K

loאX=א��h�Tא�.�K&¹�MBE��ME�E���K�W��h��¸Y�j��K&�e�X��cA�ã�ap¹�lpא¥w�¹�i��£j<���h�a�KC���ME�K?�¹�ME
KBא��
M�j�.� �
� �

� �TK��h�YB���¹
�WD�א��jCא��א%B]�א�Ð�T��l�KC�א��KB¶�א&M
אµj8$����í¹¥X<��.���i�.�¥אlp�¹א�Z¥א

kA����K8א���،¼KEoKD��Ð7�אK�¥T¶�א&�£jqY��.��K��N�¹KC���Kp¹K>��¹אY���.E�¹Wא��h�YB���
kA��³K:�¹א	a��·�א&

50�¹80�^>�C&א�f�Wא��¤א��א·WAא���í�KDB;<��،lpא¥Tא�h��¥K�@��·jEA��.¶K
�f@7��iEA
�dא�j�&א�h�¹��M
�·�א�Z¥א
!MEA�?���¹א& ME�K$א�µKE�Tא��K�KEא��� ME�A���א�¥KB��	tא� h�� W�Z&א�é��  K�� .�¼K?�¹��¥Kא���� ­jC��� Y�Y?א��� gÂA��¹

�ME@A&א�³j?�¹�lpא¥Tא�Y�j��OE��h��،·אWA¹א���gE�K�w��K	KE��@h�í��µK��N�K��X¸�אK�¥T¶�א&jqY£���.א�>M�K�¹א�
�¥K���µKE��dA?A��iE�¹�L�	�MB���،M�E�q��KEAB
�¦KE���×א��א·WAא���h��Ð�@א��·K@���loאX=א��h�Tא�kA
�lp¥Tא

��?�f��X¸�אt	��KB¥א���.�³K:Cא��a	אjא��¥KB��	tא�£j<��·��h@,�f�i��¶j�â�i���¹��؟ME�Kæ��PoK�C�����·�¥Y9א��d�A
¹�.EA3א�·K@�
E\�א��L���f���æ¹�ME
KBא���cE�K@�� óYl	K	Tא� ¥¹WA�� �Y;�¹א¼ א�»X��i�£H�א$@M�j�í���ME�E؟

Wא�� �אt	��KB¥א� ¸X�� ��ÌK8��£א¥� .�� ¼KBEA	� ÀK�¦אj�� hB9�� �א�× «¹Y7א�� W�W!� ME�¹H��� KD?�K
� kA
� a?�� ،MAא�
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� ،h�YB����אEA3.�¹א& lpא¥Tא� l�W����¤K>��¹�M�W
K?א��� �K�K>�tא� ¸X�.���K�j@�A�� �KEqj�� Y�Y?א��� ��Xא ¶W?�¹
ME�¹Wא���K�	H&¹א�YB����.�KB¶�א&�Zא�W�í��KE¦��אT¥אh�lp�M#K<&��i�¹�א�?dA�א�×���K�Ð�א¹�tא& �

� �
ME�Eo¥��K;�u�� �

� �
1−� ��hóE����£jqY&א�¶K�¥Tא�.��K��N�¹KC���Kp¹K>��¹אY���.E�¹Wא��h�YB���50
kA��³K:�¹א	a��·�א&��−�80��·jEA�


�f���h��،^>�C&¹א�_	j�&א�f�Wא��¤א��א·WAא���í�lpא¥Tא�h��¥K�@�K�¥K���	א�¹��lpא¥Tא�¸X��א�Y�.�í¹
�N�jא�i�>���j	�h��M>A�ã�µK@
��h��l�K<�� Y��� ¥KEA�¹�M�X�Tא�]?��h��MB���¥KEA���¥K?�� K��l�K<��،

õ²K�� �א�=Xא� h��l&K<א��  K��xא� ·�� h�� g�Yא�� kA
� ،^>�C&¹א� _	j�&א� f�Wא��א�¤� �א��WAא· í� M�X=א��� .�W�¹
� MEoאX=א�� �א&jא£ ¥K<	�� �WD
XC��� ¶K
� Y¹�2010א��i�WD
� »Xא�� l	KE?א�� ­K>�¥u�� i�K7�� ­K>�¥א� �

��Ï�2007−2008­j#א��Yoא£�é��§KCא��h��W�Z&א�a�£�K-�،�. 
� �
2−� ��h�Tא�.�����MAE	j��fEqK3א��£K�Z��l

kA��³K:�¹א	a�א$M�K��é�K�¦£��אt	��KB¥�א�Z¥א�i��gA�h�¹�א&

ÆK<א��h���W�W
��Kä��í�loאX=א��.�fD��ME
�.�אME�K��x�א�Z¥א����MAE	¹�l�¹Wא��¥KB��	tא�f@7��·��h@,
�í�\E<א��L���f�	¹c�Yא��¸X��h��fEA?א��ºj	�lpא¥Tא�kA
�µK��xא� 
h��Xא�MêKCא��M�£Tא�YD;ï��Æ¹�؟

�tK$א.��KD7E
�L���f�	¹� KDAEא�W�¹�loאX=א�� MEA3א��K<B�2א�h�G�� óY9�� ³K:Cא�� a	אjא�� ¥KB��	tK�
�E�¹KD��. 

� �
3−� ���KEAB<א��h
��K�jA<��M<�Y	��¥j8��ME�u
xא�¥£K8&¹א�l�W&א�aB�2א��KB;C�¹�O���K�א��	H��aB"¹

$�³K:Cא��M<	אjא��¦KE�lpא¥Tא�.�³K:C��MBD��Lא�jÝ�M?A<�&א�M?E�Wא���K�KEא���µאZ��t�،e�¤�h��g�Yא��kA
¹
£¹Wâ� ¥KB��	tא� ¥K��� ¹�� K�£j?
� «¹Y
� ¹�� �KEAB<א�� ¸X��� .� W�j�¹K�A��� M���א&@� lpא¥Tא� g���¥K��� í

¹א���K�KE�א&��Y�j��.א�@ºÎ�í���KE?�Y���jC�א�8�Yא���@�jEA�¥K·��80�−�50א&?¥W��.�K��Y?�¹¼�אt	��KB¥א��
�³K:��µj��M>E9&א��K�j@$¹א�¹·YB����א& K�WB�<��×א��M�Y���L�א���MAE�p�K88��g�¹א�¹Y7»�א�×���א&

�KD��j+�¦KE��אlpא¥T. 
� �
4−� �C�K@א�� ÌK8&א� ³K:�� fB7�¹M���KE�C#א� �£W<�&א� �K�Y7א�� lpא¥Tא� í� ³K:Cא�� M<	אjא�� �אt	��KB¥א� ¥¹א�

E��K+�،א�¥KB��	tא�h��M
jC���M
jBá�í�M�Y�C&אKD��h
�¼u9��،MEא�Y��	tא��K
KC8¹א��»jE$א�£j�jא�
�é��ME
K���j	·j<�í���h�אM�X�T،�¹א&Zא¥
.�א���K¥�.�א�.�G�h�X���Wא£א���M�jB9�א$@�K�j�אME�C�T�א�

¹� ،�¥¹K2א� �א��WAא· µjqTא� M;�K�� aE	j�� í� Mא��Yא�� ME�K&א� �K�	H&אMqK%א�KD�� .� KB���h�YB���BA�� ·
� í� ·KE�Tא�^<�� í� ·jAB<�� g�¹� �א��WAא·، h�� W�W<א�� í� �Ð��� MEB��� .EA3א�µאj�Tא� §¹�¥� a�� Mא�Y


ME�¥K%א. 
� �
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5−� �t¹� K�¥KB��	א� �K���� é�� M�KÞ� MCA<&א� lpא¥Tא� �K?>q� ­K�¥�� M�u�� h�� Y���� µאZ����K�Y��א& µKá� í
ME
�א�Z¥א .´jA	�é��e�¤� h�� �Z�� £j<�¹�M�¥K9&א� .�f?�� ¶K1��í�Ð�Gא��� é�� �jÓא� ¸X�� h�� �Z��ºZ<ï�� KB�

 .µ�K1�¹¶�א&<�Kp¹K��a�א$@�K�jאT¥אlp�¹א�N�j�א�¶¦u�aB#�אj�Tא
� �
6−� ��h��K�Ð�¹�¸KE&¹א�lpא¥Tא�ME@A��³K:Cא��M<	אjא��א�¥KB��	u��M>E9&א�א·WAא���h��W�W<א��í��K�j@$א�l
W�

ME<E�:א��א¥£j&א�.�ª¹K>¹א���lpא¥Tא�Ð�j�¹�WAא���fא�£�¥KB��	tא�aE�7��í�l�Eo¥�¥¹£��K�j@�A��·I��e�X�¹
M�W
K?א����K�K>�tא�XE>C�¹�h�YB���
£W�Y;�¹א¼�$.��a�א&��W��W?��،lpא¥Tא�í�¥KB��	tא�í�l�¹Wא��¶KB��tא�g�

lpא¥Tא�í�ME�C�Tא�א�¥KB��	tא�kA
��W�W��_א�jp�ªY>��MECE�uא��K@�Y���í��K�j@$א�h���ÌK8��M�KB$
�KDEC�אj. 

� �
7−� �A
�LA:א�� j*�L:?���،»jE$א� £j�j¹א��cA<¹א�� M�X�Tא�k�א�¥KB��	א��K7�T¹א� ·£K<&א� h
� ¼u9���ME�¹£

lpא¥Tא� í� ³K:Cא�� M<	¹א� .� �א	�Ðא£ kA
� WB�<��×א�� �א��WAא· �K�j@���loאX=א�� h�Tא� ·KBp� W�Y�� M�X�Tא
�ME�C���¾ª¥א��א�Y
�Î
�KDא�WA��M��C�.�¹�í�f?CA��»jE$א�£j�j�K��_>Cא��µאW��	א�é��MEא�Yא���K	KE��W�ój�א�

�Ð�¹�¼K�j��¼K�A��ºY���h�K���í¹�l�¹¥¹Tא�£K!tאå�kA
��Wא¶��K�¹Y�K#¹א�Y@� .fE�א�N�Z�L8�¹�א�
� �
8−� ��M<E�:א�� ·j8�� ،ME�Eא��� �K	KE��א� é�� M�KpxK�� ،²K>#¹א� ¸KE&א� í� U7�K�� l�j�j@�xא� �א�9=_ ­óY��� KB�

�·j�Y@א��¦Kא����a�¥K7�¹)K�¥j�W�¹��K�K=א��Mא�¦��h
�MêKCא���K�K<��tא�^>��P�K�Î�(�¥KB��	tא�Wא�Z��،
Tא�í�l�¹Wא�lpא¥�.¸X��Wא�Z���·��a�j�&א�h�¹��YïE=��¥K���µój!�a��c�K@���·�¹�MA�?&א�£j?<א��í��K�Y3א

�،M

kA�אK��x �א�Z¥א
l�­Kp¹�¹�א�Z¥א�¢KC&א-A
 .k�אT¥אlp�j�¹א¥£�א&K¸KE�	W�ZE��h�א�9=_�
� �
9−� �� ¶KB��tא� O�W�� l�K&א� ­K:?¹א��ME
�א�Z¥א lpא¥Tא� �Y7א� .¥TK�� i�KBא��� ºZ<�¹�£אj&א� ¥K<	�� ­K>�¥א� é�� lpא

،ME
�א�Z¥א aA��א� h�� K�Ð�¹� MEoאX=א��ME
�אT¥אlp�א�Z¥א ¥jD�¹� ،¸KE&¹א�lpא¥Tא� MBE��l�KC��´¥£�¹א��µjqG�
h��¼אY�G��f���Woאj
�Y�j��ºY�Tא�א�¥KB��	tא�h��M;�K��í�ME&K
��Ð�Tא�ME�K&א�M�¦TK��K�Ð�. 

� �
10−� ��ME&K<א���K
u:�	tא�Ð7�¹G7��·�KE�K@�xא��،lpא¥Tא�h���Ð����K�KEא���£j�¹�é��ME�j�jE¹א���ME<E�:א�

�@h��X¸�אKE��t��K�.�	¼K?�K�E×א��¹E�jאK!t£��א�@ºÎ�t¹�	KBE�í���K@�Y�א�MECE�u�KE?�Y��¹���jC�א�8�Yא�
��¥¹Y9�K��N�E�"�Y�j��"�j��l�¹�l
¥¹
l�א&jא�M
Y���K�W��ME�E�،��¤��·�KDB;<&�א	��Wא��K���ºY��Z�K¥א

� �Ð��)� �K�K=א�� K�Y�j��×א�� eA��MEoאj�	tא�M�W=א�� lpא¥T¹א� l
�¹א&Yא .(�¥j8¹א�� fא�j��א� ¥j8�� h@,� t¹
��K�א�×��gÂ;C�א	��Wא	H&¹א�³j?$א�ºY��·��M�j#אaא�jא��í�lpא¥Tא�¶. 

� �
11−� �^>�C&¹א�_	j�&א�f�Wא��¤א��א·WAא���í�lpא¥Tא�g;<��·���M�j@��W�����¹��·j@��·��·¹£�h�� K��y��M�

�MpY
�ME�Y<א��³j?$א�¸X��f<æ�K-�،MEÑ¥�ME@A��doK�¹�´KCא­�Z��u��.��K
jB2¹א��K�Cא��³j?��·j@�¹
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�kA
� WB�<��×א�� ME
KB��tא­K7&א�)M�W=א��lpא¥T¹א�L:$¹א�l
Yא��lpא¥�(��j<7¹א�� MEC�xא��KEA�T¹א� ،
�MEAqTאkA
�@��Ð��¼K�j?��،©j8%א�i�¹M�j>. 

� �
12−� �gE�K�T¹א� �א��WAא· L��� h�YB���BA�� ¼KEA<�� M88��א& ¹�� f?CA�� Mp¹Y<&א� lpא¥w�� l�j�K?א�� apjא�� cA�è¹�.

�ªאY�T�MqK%א�lpא¥Tא�´uB�	א�í�KD?��é��G�A��·��M�j@�A��h@,�iC@��،M�Ï7��ME@A��M�¹Wא��ME@A�¹
EC8�� �£K
�¹� ،M�K<א�� M�A8BA�� fB<�� KD���§K	��kA
� ،M�K
�¾ª¥G�� M�Y?�� M<�K�� ¾ªא¥�� ¹�� MqK�� ¾ªא¥��c

M�K
� .M?A:&א� ME@A&א� ¹�� W�Tא�f�j:א�� ¹��Ð8?א�� ¥K���	tא�.�� K�� ،Ð���f@7�� �א�Y7א� «¹Y
�cA�à� KB��.
�·��YB����<M9��iC@���a�j��h�א&C��،¥K���	tא��tK��í�،M�jC���K��·j@�¥	j¶�אKæx¥�א� ¼K��K�¹�]8è

�¥KB��	u��µאj���§¹�¥ME����hB9�א�@�Ð��h�א�>?£j���¼K�K@���dA<��M�KB<�K��KDC@��¼K��K��K��·j@�.¹�í�א��MEC�א��
è� K��í�M9�K�µK���tא� ¶W
��KE
�	ºj�א�?fEA��h�א�K�K>�t�،��.e�X�]��fE8>��Wא �£K
�´KC��·j@��t

LoאY9א�� a�£¹�  K��xא� ³Y�¹� MEA3א� 
�KEAB�א�Y7א�� ·G7�� M�ZA&א� �א�>. ¸X�� ·�� K+¹�،M�Y	� �£K
�k?��� £j?
� �[�אT£א�>�� L<8�C�� ¹�� ·K@��א� ¹�� ·K&Îא�� ¹�� ME�j@$א� �tK�jא�� M��K�&� h�YB����א& ­K9��� ¹���KB;
¶u
xא�¹��l�W&א�aB�2א. 

� �
13−� ��·¹£�h�¹�f�
�kA
�g���K��¼K��K��KDC@��MEA3א��K<B�2א�a��¥¹א�K7��א�Y���h�YB���
�£K��h�א&�LA:ï�¹

ou���K�jA<�ME��K#א� ¥K�zא� gE�!¹� Woאj>א�� gE�9�� KDE�� g��� ،MB� .�»�� ،M>A���א& MA
K>א���KD#א�f�W�¹
·K@�M�E��¹�.��f��KDC���K�jA<�¹	�K:A��Ð���jא¦�M��ºWא&<�Kp¹K�¹،�אEA3.�א&���¹YB·�¹א$@M�j�¹א�

�à¹�.EA3א�·K@�
kA�א���¥K�%K���Kp¹K>&א� ¸X��£j<��،e�X���K�j@$א�YאY�xא�א�×��KE�K@�x¹א�א�£
!�KÓjà�MA�j��Woאj��dE?f�Tא�KD�j<7�. 

� �
14−� �� Y�Y?א��� ��f��h���K	�Y<אª�W�W!אcÂAÀ�¹��Xא �í�אK��x �א�Z¥א
¹£�lא¥ �Ð=8¹א�� �Ð�@א��א�¦KE$א�l�K;��،

.�K;Cא�� h�� f�� Woאj�� µj��¨K?�� f�j�� h�¦� XC�� ¥¹W�¹� .��� M�£Tא� �YD��¹� i�א�¦KE$א��K�qT� h@,
�א� �Ð=8�M
�¦¥א g;<��fEqK3א�،�Ð�@א�� M�¥Kא���� �א&Zא¥­ ME�K����[>C��´KC��·j@�� W�� i���h�� g�Yא��kA


M?�uא��d�j�
�KEAB�א&>M#K�¹א���í�g�$א�í�MBD��א�¥j�¹�.�א¤��K��j��·¤��i�>��¡Y:��»Xא��µאH��K·�¹א�
�h@B&א�h���³K:Cא��M<	אj¹א���Ð=8א�� K��xא�g;C¹�\�K<���·�£j<��^<א���KD9<��kA
�Woאj>�K��?!�ME>E�¹E�d

e�¤� .�µj��Y;Cא���KD�¹�í�²u��tא�¥¹W�¹�·KBp�f�	¹�aEB�A�� �WE>&א�µjA$א� ¸X��º¹W��ap¹�³j?�
�ÌK8�¹�LAq�í�MEA3א��K<B�2א�א�×��K�K>�tא¼KE�K��·¹YB����א$@�K�j�¹א& KD�j8��LA���í� ،�	Yא¼
·KE�Tא�.�l=�C�¹�h��foKÓא�£W<A�$א��K�q��^>�C&¹א�_	j�&א�f�Wא��¤א��א·WAא���í��Ð=8א��א�¦KE�¥¹W¹א�

]�
�»¥KEA��h��Y��T�\E<א��L���f�	¹�fB<א��©Y��dA�¹�א�X=א�� K����í�i�j�<A��»Xא�،��í�gD<9��·�
�LAq�MEBCא����KE�Eא�Ï	אME

h�.�a�¹�e�¤��¼K��K=��K���g�gDA�K".�א�Z¥א�¼Kpj<�j@$K��¥Wæ�،g�£K<����K�

�³K:Cא�� dE?!�kA
� gD�W
K��¹� ،³K:Cא��Ð=8א��  K��xא�.�!�í� MEBA<¹א�� M�Y7¹א��� ME�K&א� �א&jא¥£ ¥KB��	א

7Eא�¶¦u��µjqjA��é�אT	jא³�א3�²¹Y��.�!¹�MEBEA�x¹א�MEADg. 

� �
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15−� �Bp� µu�� h�� lpא¥Tא� í� ME�¹Wא�� ��tK	��KB¥א� M:��Y&א� f�K7&א� h�� W�W<א�� M#K<�� h@,¹�·j@�� ·�� ·K
��K�א$KE¦א��qT�Ð=8א��ï��×א��א�¥KE%א� í� gD�BA��×א�� «¹Y7¹א�� ME
�א�Z¥א gDB;�� f�?���� ·G7�� X��

�MBoK?א���K<�Y7¹א����K	KE�A��ME�K<��Y����XE>C��µu��h�¹�،.E�¹Wא��h�YB���·¹¥K�è�KD��j+�א��>W�K��a�א&
ME�¹W¹א�� MEC�j¹א�� MEA3א� �K�j���א& kA
� .�� ]�A�¹�h@,� �א�× �W�W<א�� �¹א¹£Tא� Ðא�Wא��� Y�Y?א��� Xא

M
�.�א�>�KEAB�¹א�PoK�C�אM??3��f9>�אt	��KB¥א��א�ME�¹W�í�אT¥אlp�¹א�Z¥א����KDא�W�j@�¹·���>^�.�א	�
��.��í�،·j�K?א���j��¹£א�Tא��·j@��¹��¼אÐ�G��f���Y�zא�KD9<��·j@�é��²WD�i�j�eAD����ÐC��KE¥�א&��.

�¹ªj<�X��¹£א�T¹א�Ðא�Wא���א¸�א�¥W?א��h
��tK$א�h��W�W<א��íM>E9&א�א·WAא����K�j@$�M>E<9�. 
� �
16−� ��µjA$א� Y�����K�j��¹
kA�cA�ã�א&�MA
K>א���KD#א�cA�ã�h��Ðא�Wא���h��P�Z��·j@��·��U�¥Tא�h�¹

ME�K<��.¼K	K	��M?E�jא��¸X��í�hóE�&א�¨K?C¹א��¹£א�T¹א�Ðא�Wא���¸X��NAÂ@
¹��KEqjא���h��MBoK��iE����WC�	א�.
ºÎ@א��M�¥Kא����ÌK8&¹א��K�j@$א�KD	¥K1�×א��M:A��،l=�C�¹�XÓ¸�א���KEqj��·��ËK<��fA�א��jא¦·�í�א�

.
�¶W�Wp�K=q¥�א&Zא¥��ï�� K�� ¼K��K��×¹א��.�·��Zא�j$¹א��K�	H&¹א�MB�j$א�c<p�Ø<�¹"��WE>&א�µjA$א
aEB�A�"�א¤��t��d?����h��� �j�� Y����fB
�¶K���µK2א�U�À��gD�K�j@�¹�·jEA3א�lpא¥Tא� j�W�����i�£H�

)gDC
�M�KE��.(MBou��^�j<���KE���e�X��aEB�A���WE>&א�µjA$א�LA:��¹�.�«j=9A��fB�3א�­K>�¥tא�é��¼אY;�¹
� l�¹Wא�� ¥KB��	tא� f��� h�� lpא¥Tא� kA
)lAא�W¹א�(� f9��� ��jא¦· £Kæ�� »¥¹Y9א�� hB�� ،j8ß�³j?��©

h�YB���
�K�אf�T���j�í���K¥�א&<�Kp¹K��.�א$@�K�j�¹א&jB2א�ÌK8�¹�.�k
KB���·��PDCא��אX��·G
�h�¹
��K�א$KE¦א��q��M:7���í�¶K<א��¥KB��	tא�kA
�ZE�Ïא��é��M�K$א�a��ME
א��Ð=8�g;ï�¹�אK��x �א��MA�W�א�Z¥א

�K#א¼KE�E��Mא�W��
KE¼�¹א&KBא���M<. 
� �

KEqjא���� �
� �

� ��ËK<��·���X�
kA�א��Wא�Ð�א&��·�¹�¥K��
�l=�C��·��óY?ï�אY�xא�א��א&?M�Ï��¸K�£��G·�אh�T�א�=Xאlo��³j��f�א
:A��א� í� Upאjא�� �א��jא¦· fA��K�� KD	¥K,�×א�lpא¥Tא� l�W����� h�� f�/�ÌK8&¹א� �K�j@$¹א� KDC�� h�WE>��א&

ºÎ@א��M�¥Kא����.�K7&א�h��W�W<א��M#K<��h@,¹�µu��h��lpא¥Tא�í�ME�¹Wא��א�¥KB��	tK��M:E3א�ºY�Tא�f¤K>���
lA3¹א�Ø�jא��.�j��
kA�א&��K<�Y7¹א����K	KE�A�� ME�K<�� Y���� .��K�	H&¹א� MB�j$א�í�l�K$א�c<9א��Ø<�¹

� ·�� Zא�j$¹א"aEB�A�� �WE>&א� µjA$א"�ï�� ��¤א t�� d?���� h�C.EA3א�lpא¥Tא� l�W������KE�K@���N���K�j@�¹�
Î��� ¼u?�� M>E9&א�א·WAא��� .�،e�¤� �Y�¹א�_�א�@�Ð��h�א&،f�K7�j+¹א¦א� WE?<��é�� �א���KEqj�Y;�¹א ZEE1�l=�C��f@7�

�f�K-MEC<&א� MA
K>א���KD#¹א�ºj���¹א& ­K:?A�� ¼K?�¹��K	KE��í�µKá�א� .�kA
�«j=9A��fB�3א�­K>�¥tא�é�� Y;�¹א¼
�lpא¥Tא�f�?��،��hB�א�»¥¹Y9��£Kæ��jא¦·���f9�©j8ß��³j?�ÌK8�¹�)¹א�Wא�lA(אt	��KB¥�א�l�¹W��h���f�í�א&

h�YB���
�K�אf�T���j�í���K¥�א&<�Kp¹K��.�א$@�K�j�¹א&jB2א.� �
� �
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M>E9&א�א·WAא����K�j@�� �
� �
1−� �j?<��loאX=א��gDC��¹�§KCא��h��Ð�@א��\E
�L���f�	�kA
��Ð����KE
.�£��·j@�M�£K��Y?Aא¥א��א&���X��Wא

� g;<��NB�
h��א&¹�K7�KCא��O��א�� h�� ¼tW��^�Y
��K:?�	K�� lpא¥w�� ³K:Cא�� M<	אjא��א�¦KE$א� ·G7�
M�Ï7��MEp¥��.א¥KB��	tא�¸XD��.EC<&א�©K�
w��·j@��·��l=�C�¹gD�BA��Y
K���f@7����.��M�K��MÅ¹�é

ME
�Wא¶�אT¥א¹lpא���:��?¨K��a�K�í�א��WAא·�א&M>E9��µj��³Y�א��MEBC�א�Z¥א�	t�_E�.�U����K�j@$א�kA
¹
�.E>�Yא��א�Y?>א��ap¹¹�¨K?Cא�� 
�K�¹א�>µKB��Ð�א&،.@�K�¹	·K@���X�)¥K=8אY¹א��MEAqTא��j<7¹א��.
א&Zא¥

á�.��h��،�KE>�Yא�� �K�C¹א���K�K=א�ºY����K
jB� (¨K?Cא��LAq�í�.�f���h�� �YB���א& Mא��Y&א�·G
�h�¹
��
�WאaB�2�א&l�W�א&K?א��M<	¹א�Mא�W����MEBC��¶Wè�M

�W�í��f<�אKB��t¶�א&��£W��Z�K¥אK�¹
kA�.�f?�א&

��K��MBou���gE;C��X¸�א&¥¹K7א��	H���K7����K�j@$אMEBCא���Mא��Y�¹.�kA
�·j@E	¹���K�j@$א�WB�<��·�
?Cא��UE��¹�aEB#א�µ¹KC���í�·j@��،lpא¥Tא�µKá�í�M�£K
¹�M�K>
¹�M�p¹א��K	KE	�µj8$¹א�²K>7א��f

�fE���A���¥א£xא�MAD	�¼KB;ï�¹�µ£K<א�¹א�WC	�¥אWq���،ME@A&אM�K>
�ME¥¹א��³j?��h
�¼u9�. 
� �
2−� �� M?א�j�� �K:
�� KDEC�אj�� dÞ� �אY�xא¥ M>E9&א� �K�j@$א� kA
�lpא¥Tא�]è� K�� í� �ÐC���¹� M?���¹� �Y�

gD7E
�L���í� KDEA
� ·¹WB�<��×א�� ME<E�:א�� �¹א&jא¥£ .� kA
¹�h��.�u&א� ³j?�� ·KBp¹� Z�Z<���K�j@$א
�W�H�� Ð�� hא�Yא��N�jא�� í� lpא¥Tא� ¸XÓ� gD�¦KE�� Î�<ï�� h�Xא�� lpא¥Tא� l�W����� .�tH�� fB7�¹��¥K=q

.A�K<¹א�� �K
Y¹א��.
�א�=�K�Kא&Zא¥ ·K@	¹� MEAqTא��j<7¹א�� h�£KE8¹א�� MA?C�&א��K
��í�א�Z¥א .��u���l=�C�¹
³j?��·KB9��©K��¶KBא�����K�Cא��KEA�T¹א�KDא�W�
kA�אT¥אlp�¹א	��µj8$א�í�MEAqTא��j<7¹א��MEC�xא.�

� .��  Z,� lpא¥Tא� �¦KE$� µK@
Tא� £W<��� PD�� é�� M�K�� MB��� ،�K�KE��א� ­jC��� �א�?ME�j�K�Y;�¹א¼ doאY:א�
M>A���א& M�¥א£x.¹א�א�@� M9>�C&א� M�Z�Y�uא�� g;Cא�� h�� §¹¥Wא�� ©u��א	� �K�j@�A�� l=�C�¹�fE����� M>A

¼K<��¾·��í��K<B�2¹א�Y	Tא�ºj����kA
�KD�¥£�¹א�³j?$א�.�MEB���h��KÓ�K&�M�Ï7��£¥אj��aê�e�¤�hB9��¹
� \E<א�� L��� g;�� �¹א	�YBא¥ M:A���א& M
�א�Z¥א MAqאj&�f�Wא�� �¤א� µ¹Wא�� h�� W�W<א�� í� MEAqT¹א� M�j
Yא�

^>�C&א� �א. a	אjא�� ¥KB��	tא� �Ð�¹� ­¥K��� é�� �Y;�¹¹א¼ lpא¥Tא� í� ³K:Cא���h�� W�W<א�� í� �£¹W3א� ?W¥א�
xא�j@$א�א¥א�£ME�h�TK��M:��Y&א�\E<א��L���f�	�M�KB$�¼K�jE�� ��fE��³j?�א�K<B�2���Yא¼��Î�<��،

loאX=א��.��K	KE	�­Kא���l=�C��،KD�E@A��¹��lpא¥Tא�kA
��Y:E�í¹�א���K�KE�א�×����g��W<�Kא¶�א&�¹Kא��í�א�
j�� �£K
x�lpא¥Tא�a�¦)KD�K�qT� KD�£K
�� ¹��lpא¥Tא�¡uqI�� .(� KE?�Y���í��K�j@$א�kA
¹�­K����«j:%א

�h��ME
א��MEDE�j��·G7�	KE	�K�אT¥אlp�א�×�KD<p¹�אK!t£�אl?�Y�x�¹א�×��²WD��é��ÐE=�א��MEBC�א�Z¥א
� �K�Cא�� µj8��.�!¹�lpא¥Tא�í� �Ð=8א��א�¦KE$א��K�q��³j?�� Z�Z<��µu��cE>à¹�lpא¥Tא�kA


lpא¥Tא��K?>q�kA
�Mp¹Y>&א�£jE?א��¹.�gA;�A��g;ï���K7���l=�C�¹�Î��¥Y9א��،lBEA�x¹א�Ø�jא��.�j��
kA�א&
M�E¹א���·K��xא�³j?$�e�¤�í�K+�.l
KB��t¹א�l�Eא���Y�Tא�gEE?���M�j��g;ï��é��e�X��M�K��MÅ¹�.�l=�C�¹

kA�א&�Y�Tא�é��©K��f@7��i�Cא���M
���Y�í�א�Z¥א K+�Y&א��¦KE��·��،K�Y=q�·K�� KBD��،ª¥��M<:��kA
��

¦Z<���Y	w��»¹X=¹א���loאX=א��h�Tא. 
� �
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3−� ��ME�KCא�� h�� M<�K#א� MA�Wא��� M
�א�Z¥א g;ï�¹� �Ð=8א�� �א&Zא¥­ ­K:�� í� ¥KB��	u�� M�j�¹Tא� UC���K�j@$א� kA

¼K<��¾·��í�¼KE�E��Mא�W��
ME�¹א&KB��tא،�£KB�
K��ME
í¹�א&KC�d�א�×�).�א�;Y�א&K�)d�Y�א&�K£��אME�j�j@�t�א�Z¥א

�aE�7�� ¥KB��	tא� Z�Z<��� MB�D&א��K�j@�A��l=�C��،³K:Cא��a	¹א� �א	��KB¥א¼ WD7��×א��µKB
Tא� ¤K*`�A��
ª¥Tא� �¦KE��_?��[E�¹�fB<א��©Y��dA�¹�.EA3א�.
�א&Zא¥ a�� ·¹K<א��� .�Ð�@א�� �א��jא¦· fA%� í�Y;�¹א¼

�g��i�א&<�Kp¹K�©j8ß��K?>q�אt	��KB¥�א�Z¥א
،l���MB��M�K��é��Ð�j��j7¥��א%Îא�����K��¼K��K��»Xא�
MEA3א��K<B��BA�¹��K�j@�A��MEC�¹�ME�K�¹�ME�j�K�� .�lpא¥Tא� �¦KE���¥א£��éj���·��MC@B&א�א�¥KE%א�h�¹

ME�j�K?א�� �¥j7&א�א�W	��MB;CBA��M<�Kא��� .´KC��·j@E	�KB���¥KB��	tא��K�Ï?��M	א¥£�µKá�í�g
WA��M�K�
M�¥Kq�M	א¥£�.�a9�ï��M�Aq�g;ï��ap¹�l=�C�¹µK���u��¥K���	tא�MBoK?א��lpא¥Tא��K	KE	¹�¥KB��	tא�_:%�.

� M�j@�A�� UE��� WC��kA
� goא£�f@7�� ¥KB��	tא� £j?
�]C��·��l=�C�¹)MEA3א��K<B�2א�h
� M�KE�� (��K=��
æxא�£j?
¹��K�K>א��.��¹��،KDEA
�d>�&א�¹»Y7A��f��1�t�.��¥K^�j<�A��ME�K���KE���Yא�j���t.� �

 

£l�W&א�aB�2¹א�.
 g��jq�א&Zא¥
� �
4−� ���K�Y�A�� M�j�¹Tא� UC�� a�� ،MqK%א� gD�KB;C�� µu�� h�� .
�א&Zא¥ fE�B��� g
Wא�� g�W?�� é�� M�K�� MÅ


ME��Y?>א��KB��tאc�Yא��:jA�K<¹א��.
��K�¹א��j<7�אMEAqT�¹א�KEA�T�אMEC�x�·�K=q¥�א&Zא¥C¹א��.@�K&א�Ð�
�K�K=א��·K@	¹��K
Y¹א��.�UC��e�X��l=�C�¹�¶¦uא��l�	H&א�µK2א&�g
W��×א��ºY�Tא�l�W&א�aB�2א��KB;C


Yא¼�א�lA�-c�Y��Y?א��K���¼KB

ME��Y?>א��.�£KB��tא�M�Y$א��KB;C�� K�!¹c�Yא��l�W&א�aB�2א��KB;C�¹�
ME�¹W¹א�� MEC�jא�� �א�?Yא¥ aCq��K�E�� í� l	KE��א� f?א��� h�� W�Z&א� L��� é�� MA8א�� �¤א� .�¸X��  K�!� KB�

�é���KB;C&א��M��K��¹�M�K�¥�·KB9��l�¹£¹�»Y:��WC	ME�¹W¹א��MEC�jא���KEAB<A��M�K<.� �
 

�K�Y7א���K	¥K-�.�! 
� �
5−� ��ME�¹H���µKB
Tא��K�Y
¹�h�YB���
d�K�א&�kA
�a?�E�j�K��KB$�MM��Mא��jא��M�KC<א��µX��KDEA
¹�·K��xא�³j?�

K�¤j>�� �Yoא£� í� ·K��xא� ³j?�� ´KDא��� »£K>��� .�f���� µjqjא�� ·KBp� �YB����א& �K�Y7א�� kA
� L�Ï�� KB�
·K��xא�³j?���K�KDא���K�K�9��M�K<��gA;���KE���e�¤�í�K+�،MBou&א�MEoK9?א��Ð��²K8��tא�.�µ¹Wא��kA
¹


MA�a9à��KD��tj�א�?MEoK9�א�a�B�³j?Þ�¹א�L�M�Kë�א�K���KD��KD��L���·K��h�א�K�KD��t�א�×����x
�MEoK9?א��²K8��tא�f�	�é��µKó<��µjq¹�Ð�j��e�X�� KDEA
�אT	K§؛�¹ 
kA��Xא�µKB
Tא��K�Y
�gE;C�¹�í

·K��xא�³j?$�h�YB���
µKB�.��µK�א��KD´�א&Tא��K�Y
� KDE���lB�C��×א��µ¹Wא��kA
¹�¹�� �YB���¹א�µ¹W�א&
�WAא���í�KD��Kë¹�·K��xא�³j?��¶אÏא��f>@��KÓKB
��·j@��·��·KBp�ºY���µ¹£�í�¥KB��	u��MB
א�µ¹W�א�Wא

�·K��xא�³j?���K>qאj�¹�Ð�K<&�¼K?�¹�cE9&אKD��µjB<&א�MEBEA�x¹א�ME�¹Wא�.� �
� �
6−� �¹�µ¹Wא��W?<��·��l=�C¥¹א��K7���a��MC���MEC�A3א��K<B�2אME��»��³u���f���¹��M:��­¹Y7�Ð�W��¹��

��W�Y�H��kA
�¹��lpא¥Tא�א¥£j&אME�K?¹א���ME
KB��tא�KD�:7���í¹�KD7E
�L���í�KDEA
�WB�<��×א��ME<E�:א��.
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l=�C�¹�·���¸X��¶j?��£K���kA
���ÐCא&��?M�¹¹א&�Y�א$jא�?M�א&�א&¥¹K7א���،�¼u9��،Ð�K<��h��KD��f8���K�¹

h�א�?jא�MEA3א��K<B�2א�K�WB�<��×א��א¥Y?א��aCq�f�KE�¹�ME�Y<א��..��fD�
·G��X¸�אY�xא�א���·���h�¹

�K�7¹א���K�Cא��M�¥K7��©K��f@7��hB9��K+�¥¹א�K7&א�¸X��é��.EC<&א�א£Y�Tא�aEê�µjq¹�..<��¹��א�Y��
�Ð�K<&�¼K?�¹¹�،�KóCא���א¥j$א�¦Z<��×א��M?א���h��j��í�¥¹א�K7&א.A?�� .¥א	�M�Y�¹א��M��h���f��Yא��.��

� �
MäK&א��K�j@$א 

� �
7−� �Mא��j�� .äK&א� kA
���K£¥א� �אT�Yא² �£W<�&¹א� MEoKCא��� gD��¥KB��	tא� Z�Z<�� µKá� í� ME�K<�� Y���� f@7�

� ME�Kæ�� PoK��� dE?���� ،l
��ZBAא¥
.�אEA3.א�Z¥א .�.�!�·��.äK&א�^<��ºY�� ،µK�&א� fE�	� kA
¹
�xא�·KE	K	��·אY���³אj	Tא�é���Ð=8א��א�¦KE$א��K�q��µjq¹¹�ME�K��ME>�w��MEoK*xא�א²W�Tא�dE?!�í

�אT�Yא²� ¹£W<��� ·jpY?&א� a�7�� KBCE��M<	אjא�� lpא¥Tא�א�¦KE�� e�¤� í� K+� ،fא�Wא�� ¥KB��	tא� ·j�j,¹
³K:Cא��.jBá��Kא�Z��K���K�jא��dE?!�·KBp�e�X��.äK&א�kA
�.<��¹�h�Y7<א��M
jBá¹�l�KBא���M
��X�א&�

�.�Ð�Tא�.�C�
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