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¢ 
����� ���� �  !�"�� # $%���: '�c� � �d��e� �f��g� �h�� �i� �  ()*�+,�-��., � !�"��: 

'g��h��i� �j��k��l�� � �m��no()0�12��:34.,  !�"���: '�g��h��i��j��k��
lm( )0����:45.,  !�"���: '�¢� � � �£� �¤� �¥� �¦� �§� �¨©� �ª� �«� � �¬� � � � �®¯( 

)6�7�8�:9:9.; 
�< = >< $?@�A�B =B #� �C� D+1@ = E$F�, �<�C���G� ���CH� ��IC2,� E$CJK �$C%�� >< $?C@,  $?C��

 
L<� ���21�� M�� ��8��8� N��� ����8� O, L�?P�� QF #� � $R�S�, �1T U�F V��� �C�"� 0�CW�� UC�K � �C?
�R,�?�  E$7� �?K M+X+Y D��R =B; 

 ��?Z��� H 
  $%�� ��J� U�K ��2�, >I��%�� ���K U�H �%��,  
 H�  ��?Z���  [\��� ]K  �^ �%�� ���K
K��� >I�_�`��,  
�2� � ��?Z��� K1?���$+X� �%���T; 

$7� ��<: 
 
%� ]��a%�� ���IGB� ���+B� b�7P+ >< \K�  S #� cd2d_ V< �eB ]1�@ bfK, gH b���� �eB�,  �eB�

1�`�2� h�e<,  
]R i\j�� 0=aR� #� �"_� ]%� [L�7��� >�IK�?��B \K�  S ; 
 �CC�T�_ � kB �ClE-C AR C 
W�T bCC��� *�1CCm��%�� ]C� ��CC������  � $C%F< 	�CC��� bCG< �CC?F��n o_�CC� ]CC�

bK1%��, B U�B k�KL�� 0�"E- AR C �%�� 6\C2�� 	�C@ [IK$�� 6��p� �H���� [1m��%��q�CRI�� $CJK ]C� $; 
 ]CC� �CC�8 CCR<  >ICC�I"+ �CC��  CCR<� �CC�� CCR< �CC�� �s�7CC�� O,L<,  tuCC� 1�CC@< k< �CC%���XCC+X7  	�CC���

$JK ] A%F �1��  � bC� �CJ�F1T� �C%+1��� �CTIKL� ��%���� ��"���E-C AR [1Cm��%��,  XC�1� � k�ICGB 1�C@<�
 � [,�vI�� w1_� L�@,��� [IK$��E- AR  �C�  C��� L�C@,��� [IK$���� *�1m��%��� �?�+�K U�K �"f%��

 ��_h+1"T �J�+ �� U�B x��� E�m1+� \K�  S #�; 
 �%?� bR L�@,��� \K�  S #� U�B [IK$�� >< D@=��� 21 ��\2� #� *�I�H �?��K,  bR�

 
hF< ]� �%?�  y$%�� ��I2, �Y; cI"+ \K�  S #� >8: '�p��q���r��s��t���� �uv��w��x��
y��z��{|��}���~��_��`��a���b��c�� ()z2I+.;  

 �l< ]+-�� 6\2�� �%!< ]K {+$��� [IK$��� ��8� � ��1BN��C��� z�C��� �C��K >�C� �C%� DC�%��� UC�, 
 D�e U�B �IKL��I��<� ��$@,<� ��$R�S�,  �C?� 0=aCR ]K {+$���� �-C AR ]�XC��; �+$C"T >8  |e�C%��

 }$��� ��7��  R< ]� ����� 
l< ]%� ]+� ��K� �KL� 1CH � M��CJ�� 1Cl8� �CTIK$� >�C� UC�F gE-C AR C 
�8��,  
>B 
[$+$K *�?S ]� xI��� � 1la+ �%!8�� 0�%�7�� 1�2 ]K {+$���: 

 ����  ��7+ >< � 1la+ 
�B ���JC2 � L�?P��� ���B [IK$��� 6\2��� D�%��� ~�� ��<C��G� 0bC@ ICR �C% �
#� #� cICC2, ����CCH ]C� c�8�  CC�K1��� \CCK�  CS Y;  CCS #� ]CC+L >B  C�  hCC��G �CC%� \CK� #� �CC�
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�8�G $"_ ]��� hf� ]+1G��� ]�f2I�%��, � ]+$_#>�C��� >�C�v  C� � �C� >IJ��C�� x���� $F�� , 
#�  7S >��v  � �� \K�  S ��� ��7��  R< ]� 
$� L$P+ ]� ]+E- A? �?+L 1�< ��8�, C 
��� � 0�CS �%� ]

 
>< �In L�2p�  bJ��Y c�n: �� ���� �� ���� �   !"# $%&� '�(�) *%� � � )+,� -% $./ $0�%.� �; 
��- AR  
 � ��7�� �?� �W+<  >< $F<E- AR  �C%!�n QC��� UC�K [1R�C� �C�!�� �C?�_ UC"JT >< $C�= �C�8� = �C�
1W+�R �?���CG ]C� =� �?�-G ]�,  NC��� �C���8� OL<� MC�� ]C� �?C� ]+$C�� 6\CK<� 6\C2�� �C%!d_

$R�S�;  �� ]��1��+ O<, >d� ]��%��� �� >I�+ >< �< �TIKL �P���,  
��� �KL ]� �?���� #� ]; 
 ,IC?� >< UC�B 1C�+ �C�p_ D�e 01%��  �dT �eB�E-C AR �C�!�f�� �C�8� �  $CK� �C%� #� cIC2, �C�Y  $C�=

���CH UC�K QC��%�� {+$C��� � V6�\ ����� V[�\ ���� ���� �� �K c�n �+1��� #� $KI�  H�F: � -1% $120�3 ��415 �
67�� !"# -�*8�9 :;%�, =1�> !1"# ?18� �� *1%� :5@1� !1;A ? 2��B -% �� ? ��B -% ?8*C� ��  ��

 �+��,� DEF5 !;A$#�G��� >��J��� >������ ��7��� >�1R�� 0=aR�,  
���� z����� [,�T >�1R���>�; 
 >I�T >< $�=�E- AR �,8� � [LISI� ��!�f��,  ���� �?J��� >I�+ >< $�=� �P���� >��J��� �%!�L ,I?

 }���� >�� �%�,� >������ >��L�?P�� $��� L�?S #�  �J2 �; 
���- A? $"T >B+� z���� �%!< 1�2 �6\C2�� [ICKL �C%!<� N����;  �+$C"T >BE-C AR  xIC��� �7C+ 1�C���

� �+ ���� q�JC��� 1Cm]�Cm�%�� �?�%!dC�, C%�7+ UC�F�I 6�C�S8� �CF�1� c�C+ = �C�7�� ><,  1�ldC��� ><�
c�"T �%�� ���� [IK$���,  V[�\C ���� ��C�� �� �K �C�J� \CK�  CS #� 1C�< �C%�  C%7��� �C�7�� ]C� �C?�_ $C�= �%�B�

 V6�\ ����� ��I"�: '�Ü��Ý�����Þ�����ß���à���á��â��ã�������ä��å()$%��:9�., �C�J� c�n�: 
'�P��Q��R��S��T�� ()��., _� �\��� �%s  %7��� ��7��s ]C%�� #� L�CJK ]� 1m���� �\��� �%

�� ]�  J"���;x� 8�+ >< $�= ��[����� � 1l8�  %7��� ��7�� >I; 
��- A?  ,���G� 0�SE- AR  y[<$�J� ������� �C: 

  .ي التميميفرشالإمام المصلح ادد هو شيخ الإسلام محمد بن عبد الوهاب بن سليمان بن علي المُ
]+1j�8� O$� �_�17� �T1�2�,  >�� �� U�B �1f�� {��� �T1�2  �H��T U�B �1f�� ]�� c�< � ���K

�T��F,  �T1�2� ��7�� �J�� � >�� �������T�_� U�B  ����, E- AR  b��� [1�j��� *���a%�� � ��d@���V<  �K
$ U��7T;  U�B �1f�� �l �T��F� �T1�2 ]� [-J� -Gd� ]���< �TIKL� �T��F 1l� x��� � �� *X�%T ��

 
l< ���7� �-�� ��1m�F �� ]�X�� D�e � �� *1���; 
 
%�� 	����� $] KJq�RI�� $ ��2 $� 999:  �2 �IT� [1P?�� ]�93�5  bJ�� [1P?�Y; 

 
�8� $"7�� -� D�T �T��F ����� E1%K ]� c−UC��8� ]�2 1�7�� -�−  �C�7�� � bCR�  C%7��� UC�B
\K�  S #� E�_IT ><, _ $" �<� �1�`CH >�1C"�� �C�F �6  x�C��� �C������ ]C2 MC�J+ �C� ICR� >�1"��C� �C��F

1�K,[  ]�� �F� #�� 6�1���1C�K �C������ >�L IR� ���F� >< $7; 1C�K �Cj��j�� IC�� � bC7+  $C�� �C�8
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z�<� �!��� ]+1�K� oJ2 �2 �F� z�<� �!��� [1�K ��%G �2; 
�E- AR  >�1"�� ��F ]� [1�J%�� ��������J^1��� eB *�_��%�� $7� o� ���� �  U�B  F�1�� h7T� ��e

��1�%�� ���,  ]��� D�e -� U��7T #� [L�JK � �J^,�  %7�� � [In� ��%�K [In ]K �JT ��< D@=
1�J%��; 

�+�K, ]�F< E$��� E�K,,  [$K �� >��� �, �F *\ 
�<6�1��� #� ��� �F U�B �?�,  � {��� ��J�� ��_
[$� ���, �7�� U�B oS, �l �+$%�� U�B hRe �l$P� U�B ��; 

 I�� O1G< [1� �F D�e $7��994:CR �2 ]+1�K � IR� b7+,  �C����E-C AR C���j�� �C�F1���  �C�F,
 
�+ >< [L�J7�� 0�L< $7� �?�_ $�n�C�7�� �?CK -CGd�� �C+$%�� 0�%�K� ��� 0�%�K ]��1��� 0�%�7�  �,  �C%�

c�n �� �I%S1T ]%� ��!��: F, $7� ��BCGd+ >< �C��� � on� U��8� ��� �C+$%�� 0�C%�K� �C�� 0�C%�K ]C� -
6���� 0�%�K�,  ����j�� ���F,  F1_−E- AR− \+IC� �C?�v=� �C+$%��� �C�� � 0�C%�7�� ]C� L$C7�  �T��, 

 ]� >���<$CP� b��CR< ]C� z�C2 ]C� ��R�1C�B ]� #� $JK 	���� [���� D�T � 6v= ]� v1�; ��� ]�C2 �C
�+$%��,  $%�� 	���� �?��F[�� �� � �$����+$%, �C�� $C�� U��8� ��PF � Ev�S< ]%��  �C?%��K�

 o%S �-���$%F< 6���� $���  	���� �n1�T $7�� Ev�Sd_ �1�J�� ���2 ]� #� $JK ���7��C�C �"�� q�C�� 0�1
$H�"� O1"�� 6<�  ]C� $C%�� 	�C��� �C��< ]CK q�CRI�� $CJK ]� $%�� 	���� ]� #� $JK Q+1� ]� O�1+�

q�RI�� $JK; 
�E- AR [v�S�� �?W7� �?�_ wv��, �?�Jl< ]� 1j�8� �R� �?��, 1C��  C�� �?"�"�T�;  � ��1C7� �C��

 �1�J�� ���2 ]� #� $JK 	���� ]K D�e -G< ��< *�v�S��, x,�C?��� x1C?_ � k�C���� D�e �Jl< �%�
*�Jl8��  $%�� 	���� ]K \"�F[�� �$���; 

� U�B  F, D�e $7� �l�*�1� [$K [1�J,   F,�B�� U UC�B oS,� [1�J��C?!�%�K ]CK -CG<� 0�C�F8, 
�?!�%�K ]� L$K ]K -G<� [1�J�� U�B  F,�,  � �� �����E-C AR  �C�%�7�� *\F1C�� 0�C%�7�� oC� zCn�I�

�?�C�K x,L� �?CK -G< ]+-��;  �C%�?� >�C� E1`CH � >�1C"�� �C��F $C7� >�C� �C�B {C�F1�C���� >�1C"�� 
���7��, �� ��I�2< �� �TIKL � 1l< D�-��  �gCf�� 1C+1S ]C� $C%�� ]+1��%�� 6��p� $�FI��� � ��\�

$ U��7T,  >�C� �C%�_  �C���� �IC%��T ]+-C�� 0�C%�7��  C!��< ]� �gf�� 1+1S ]� $%�� 6���� >B {�F
 � ���R�P��  R< ���Kw�I�< �C����%�� �C?��� [L�CJK� �C?�� �1C���� 6�CH8�� >�Cl�8�� [L�CJK� ���L�JK, 

� ���"T�*������ 0�%28� $�FIT U�B� ��RI�<� ���I�, $�FIT U�B $�FI��; 
 	���� 1ldT$ 1������ � 1+1S ]� $%�� 6���� �2,$%� �1�j�,  
1Cn �C� oC� ,IldC%�� 1�C������ -CGd_ E,

 
�J� D�e � 1+1S ]� $%�� 6�����1; 
 
�F ��B �l D�e $7� �1�j�  �] � 	�@ h��� $%F< 6\2�] T� ��%�T7�� E-C�%� ]C� ]+$C�� ~%C@ �C�\
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��"��, �1�j� �?� L���2�� -G<�; 
�?� 1�j� � X�S<� {+$��� h�� <1n�,  � >�,$C� ]C�� ��CH� �C� >���� G$C%���  uC� $Cn���CH�  ]C�

 $%F<  PJ%�� 6���� �?� U�K �"��� ��K� �F�1@� {+$���� �����  JF ]�$ ��7TU; 
 �E- AR � [1�J%�� [1�����-G8  �C_17�� hC���� 0��n�� ]+�$���� ������ ��7�� � z`���� 0�%�7�� ]K

D�e, $�7� ]�T ��[ ��K1C��� *�C����%�� w�IC�< ]C� �C��K �CR ��� ��e eB x��� on�� � 1��� ]K,  >�C�_
 V+��%+1F bm�n� ���7�� bm�n q�RI�� $JK 	���� E��< ,��F �%�,� ���� � 1�,  �C7� � E��< ,��F �%�,

 �� $CP� � �C�?P�� �7�+ �L�C"�K�� ,�PC@8� �C7� [L�CJK ]C�  �< c�CJP�� �C7� � >�1C�`�� �C7� �< �C?�_
\K�  S #� *I��� � *�_1�T �?� >< 0����8�� UTI%�� �7� � L�"�K=�; 

���� � D�e u����, E�1C+ �C� �7� � 	+��%�� ]� �L$K ,��F� ]��1��� L\� ,�v� UT< U�F,  �C?���
� �� Nm�< IR ��� 
?P�� ��7�+ �� ��< � q�I� ,�PC@8� �C7� �< �C+1l8� ]��C�8� �C7� � L�"�K=� � c�

���� �"_�I� ~�� ��< D�e I�� �< ,IJ"�� �7� �<; �%�� �1��� ]� IR  � �"Q  0�C%�K ]C� L$CK �� ���n �%�
�+$%��� ���; 

0�C%�7�� ]C� L$CK ]CK �?�_ -G< [1�J�� U�B 	���� ��F,�, �E-C AR � [1�C��� � �CJ��S �C?�_ �ICn [1C�J%�
h����  ���T� ��7�� ���K �%�_ 1���� b�\C2�� ���C7�� ]��C�< ]� L$K � >I%��%��,  c�Cn ]C� �C�^�

 q�RI�� $JK ]� $%�� 	���� ]K$  �< 6���� U�B  F, ��<  F, HI%�� U�B �< L�$`� U�B;  �C� ICR  �
 �$7�+ [1�J��, �B [1�J�� ]� hR-+ >< �I+ >��6�C��� U, 6�C��� UC�B �C+$%�� ]C� hR-C+ >< �IC+ >�C��; 

 �7� ]� q1m� 0\���� iL�IF �� �7n� ]��� 
fnD�e � 1��%�� c�%�B ]� �7� �� �1f�� w�; 
�R$K �� -G<� $P� �� 0��F8� � 0�%�7���  �T�,  
�%T U�F �1K�]�C%?%�� ]+1�8� �_17� ]� ]; 

�%R�: 
• S�� �I���� bK1��� ��7�� �_17��?� c=$�2=� �; 
• x��� on�� U�K �I��� Q�JfT� x��� ���K �� �_17��; 

�E- AR  
Jf+ ��< � �%!�L 0�%�7�� �?��B |���+ ��d��x��� c�F ���K �� U�K �I��� >I",  x�C�� ]C��
[�L< �C�< UC�K �C�7�� -Gd+ >< ]�+ ]� ��7��  R< ]��,  q�CRI�� $CJK ]C� $C%�� 6\C2�� 	�C@�$  �C�

+ [�L<� �7CH �C�< U�K ��7�� -Gdz��dCT� ��C�7T�,  �C��B IK$C+ �C�< � �C�7T �C� -CGd+ �C�< UC�K E-CG< �C%�B�
 1?P+��E�T<� \K�  S #� E�fK< �� ,$"� EL�?S QF #� � $R�P+� [IK$�� D��; 

��- A? �%��� ���1��� 1R��%�� D�T � {�J+� 1��+� IK$+ >�� ��d� �1�J� X�%T�bC��� �C�K$J�� 1R  �C���
L\J�� ]� �R1�^ �� E$�� � ��v �, c�n �� ���2, � 1�e �%� EI"_�� 0�%�7���: � V�Cm1K  UC�K �$CK �C�

�%�K ]� L$K0 � $CP� 0�C%�K� ,�C��8�� 0�C�F8�� �C+$%��� ���8� � �CT1�e �C� UC�K kIC"_�I_ ,�C��



     

ـــــــــموــــقفــــرِيــــــــغِ  عالــت  
  ةيعرالش وثحالبو ةيملْالع وسِرلدل

    www.attafreegh.com  

٦   �	
���	
�� �� ��� 

$�FI���; ��- AR  �N��H; ]�X�� D�e � 0�%�7�� 1j�< ��8; ��+ ��Jn ���  � UC�K >I"UC7� ��=�C%SB $C�FI� 
��_ *\������ �7� U�K�, UK� �1��� ,���B U�K D�-�� �1��� L�1_< �7�, ���- A? �C%� >��  �C�_ 1C��

 �TIKL ��%�T >< � 1l8� �� on�I�� �� ��L8� ]�$  �1C��� ]CK bC?��� ������ $�FI��� U�B U��7T
��\S  S #��;  
 <1"+ {��T >< U�B ��7�+� �I	���� E$���  q�RI�� $JK$ ,U��7T  NJCH< $Cn 	�C��� >�C� �IT �%��

�+In� �7_�+,  ]�7+ NJH<�� �C���� q����� �I�� �?��� ]� E$K �� �7��� � bC��� *�1C�%�� ,�C��
��v, ��- AR �CRI��� �C��JP�� �C?�IF bC��� O1C"�� ]C� L\JC�� �C7� � �l ���7�� �� =�< ��%+1F � >��, 

 ,�H U�F−	+,���� c�P� � b7+− � ,�H U�F �� ]� LI72 ]� $%�� ��K,$�� 1��d� E��"C �" �1 �C2 >99:  
$?7�� D�e $7� �+LI7��� ���$�� ��I�T �K�; 

 �C� �C��$�� <$C�  CJn UC��8� [�C��� D�T � ]�+ �� q�RI�� $JK ]� $%�� 	���� D�T U��8� [���� �
 U�K [���� D�T � �1��"� ]�+�%�7T;  [IK$�� ]�� ��� ��7�� ]�� �� o%P+ >��  ��� ,����� ]�� ��� �C���

 !�21��, �� N�+ �%�_� ��_ 1�+ �%�_ �+�`�� ���f� >���;  b���C��� �CJn $K �R ]� U�B ¡d+ >�� ��B U�F
 Vn �-�� q�f��� ]� $+v  ��P�� 
%C�T $C�� �  C�P�� UJ� �C7n� � �C?� �CJ+1n ��C+1�� ]C� �CJ+1n �C�� �C��%��

�_�17%��,  >ICJ�f+� b���C��� DC�e � >IC"�7+ b�\2�� ���7�� L\� ]� L$K � �%� c�?P�� ¡d+ �I����
 VT >< vIPT = 0��@< �� 0��C@  Cj� \K�  S #� ]� =B h�f�� oC_L �< �1CT� *�1C���� N�C_  Cj�� �1C%

D�e I��� >����� ]K ,�1���, 7%2 �ep_ g"�� ]� q1"��� �?�Td+ >��_�? >I�I"+:  q�Cf��� ]C� $C+v �C+
�-� � �� o�@� �< ��� |�v �< ���m1� z@� �< �fK< �< �-�  7_�;  cI"+ >��� �C?��C!L�R [,�CJ7:  1C�G #�

$+v ]�,  y1?C@< DC�e ,1��[1C�j� �, $C+v ]C� 1C�G #�, $C+v ]C� 1C�G #�, C �SI��� >< UC�B �R$C@1+ #� UC�B �
E$F�,  IR� �� ,I�d%�� IR ��< D@=D�e � h�f%��U�F ,  VT >dC� E1�dC_ [$C�J�� 1C��< �C� oC�n�� �In 6$C?

 ���� $�FI��� U�B �TIKL 1R��� c�< ]� D�T ����� �J"�� D�T,�1��� ]K  �IC�7�+ >< $C�J��  CR< bC��_
 1C��� ]C� �C�_ >�$C"�7+ �C%� q�Cf��� ]C� $C+v  C��P�� b���C��� �CJ"� �¢�C@  C7�+ >< 1��8� b�G� D�e

 �I���e I��� �+=D�,  $%�� 	���� �� c�n U�F$:  �JC�+ �C� E�<, �C%�_ �CJ"�� 6$C?+ -Gd_ D�-� <$�< ��<
�?�$R U�K x��� 6$n< 0b@; 

 [,��P�� O1n � g��� 1����� ����H ��m,< ��R ,�H U�FE- A? [IK$��,  O1"�� 1j�< �s o%2 {���
1��� ]K b?��� $�FI��� U�B [IK$���,�  D�e $7� �lFn �  ���� �_�17� �L1  b2��2 hJ�� ���7��

��K,$�� U�B ���7�� ]� L1�, LI72 ]� $%�� $R�P%�� 6���� �TIKL 1�� �l $ ,U��7T  ��I�T�
 q�RI�� $JK ]� $%�� N��%�� 6���� ���B hR-+ >�� �%� Q�� ��j%� ���� b��� U��8� �+LI7��� ���$��

$ U��7T; 
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  ���dT �eBE- AR �[X�SI�� [1���, _[IK$�� ��F1% ���$���  ]� �¢�@ ]�J� >< ]�%+N�\�  [IK$��− [IKL
��N��%�� 6��− U��8� [���� �; k�$��� bH�"�� �s o%2 U�F �ImI� *1?� ����j�� [���� � ]���; 

 
�%T �� c�<X* [IK$�� ��;  
J� IR  �FIT U�B [IKL ��< �?F�,� �?��I�, � \K�  S #� $��B� �� ���?
�T��H� �!�%2< ��,  L\� ]� L$K � �< ]��1��� � �< $P� � 0�I2 ��e eB x��� ��_ o"+ �� 1j�< >���

 ]� ��_ >I7"+ �� 1j�< �R1�^ � �< [1+XP�� � ]�%��%��w�I�<  g�8� �1��� >��< 0�I2 �����%�� �1���
 6$K  S8� �?� \?S 1`H8� �1��� �<��?J2�+ �� LIS  �?� ��J���� 1?P+ ]� �< >��v8� D�T �

£\^��� D�e � �?��K; 
�"_6 $  = >< [L�?@ Q�"�T U�B [IK$��� U��7T�A�B #� =B,  
�<� bC��� �����%�� h���� ]� �L$K �?�_ z

��,�JK � ��?2 bR;  LI�"%� ��mI� �?���TC� [IK$C�� D�C�$C�FI��� q�C���  UC�K #� QCF ICR �-C��
�J7��$, ��C�cIH8� �l\l q����, ��*�?J��� z�� q����, ��o�,8� $K�I"���,  hC���� ]� D�e I���

 
�JT b���  !�21��� ]�- AR ���7��  H8�; 
C��� �Cl\j�� �CK�I�d� $�FI��� U�B [IK$��C2 �%�  	�C��� �C��B �CKL �C%�$ U��C7T,  $C�FIT UC�K XC�,�

 V+ = >d� [L�J7��\K�  S #� =B $J7, C�� �J_ � >I��R�CP�� �C?�_ oCn� oC"+ �-C�� �1C��� w�IC�< >< UC�B x�
 bJ�� ]�vY, DC�e $C7� x��� �?�_ o"+� ,1��T >< ]�%+ ��<, $CP� � >�$C"�7+ x�C�� >�C�_;  � bC7+

 ,�CCl�� �CC7� �� c�CCJP�� �CC7� �� ,�CCPF8� �CC7� �� ,�PCC@8� �CC7� � >�$CC"�7+ L\JCC�� �CC7�
��s >I��%�+, >I�I"+�: E- AR N�����  S1�� �?�_  F o"J��, ��* N�����  S, �?�_, �E- AR b�IC�� �?�_, 
��- AR ]���8�� o"J�� D��� 0����8� 0=as ���G �"�7T qI�"�� �"�7T� D�e I��� >\_ gn; 

 E$CF� �C�_ [L�J7��  7PT >< \K�  S #� QF >d� �TIKL ]�Kd_�,  �e IC?_ UC�K �C+LIJ7��� �C�RI�8�
�n�"��2� ]�7%S< �"�G,  [L�J7�� Q���+ �-�� IR��,  
�C�� o��CS �C2� [L�CJ7�� ><� [L�CJ7�� UC7� �C?� ]
E�m1+� #� �J�+ ��  ��,  DC�d� $CF< cI"+ = ��< �%�_T V[�\C ���� ��C�� �� �K bCJ�� b�C�T �< >\C_ b�IC�� b�C�

� �CC� DT\CCH  CC7PT� V6�\CC �����CC���� #, 0�K$CC�� D�-CC�_; K$CC+ �CC%�p_U  �CC%�d�_ �CC� D+1CC@ = E$CCF� #�
[,�?f�� IR� ����%� =B  J"T = [\���, �\CG��� $C�FI��� ICR� ��C��%� =B  CJ"T = [L�CJ7�� D�-��, 

 
?f�+ �� IR� [\���  �@ $J7�� on�< �ep_c�n 1 x���:  
�H $n IRU;   C�+ �C� \CK�  CS #� $CK ����
= ��8,I?f� =B [\���  J"T , � w�I�< D�-��� �C��%� ~�C� ���� $J7�+ [L�J7− # $CFI%� ~�C� bC7+

7��� \K�  SJ[L�−, >ep_ �C�In � �C� \CK�  CS #� 1�< �-�� [L�J7�� cIJn ����%� *d+ ��: '�v���w��x��
yz��{��|��}��~��_����`��a��b��c���d�����e��f�� ( )1�X��:4.   CS #� c�Cn�

�CC�J� \CCK�: '�[��\��]��^��_���`��a��()1CC�X��.  �CCW+< �CC�J� c�CCn�'�p��q���r��s��t�����uv��w��
x��y��z��{|��}���~�� ' �%��7T� # �?+XT b7+ (�_��`��a���b��c�� ()z2I+.; 



     

ـــــــــموــــقفــــرِيــــــــغِ  عالــت  
  ةيعرالش وثحالبو ةيملْالع وسِرلدل

    www.attafreegh.com  

٨   �	
���	
�� �� ��� 

<� D�-� 1?S� [L�J7�� $�FIT U�B �K$_^��  �eB ��< V+ >��� �< U�K ,$n \K�  S #� 1�^ U�B ��_ �SI�
+ ��p_T� 1�%�� �,���B >��%�� D�e 6$?L�1_B� E�m1+� #� �J�+ �%� �"�"��  \K�  S #�[L�J7��; 

 ]� �L$K 1��_8�,�P@,  c�C?P�� QC�7T = ><  CS8 DC�e IC��� ,ICJ"�� UC�K q�J"�� ]� �L$K 6$R�
�s; 

 >��$ U�B �TIK$�  $�FI���-[L�J7�� $�FIT−  H8� IR [L�J7�� $�FIT  7P+; C �F� ]C� �C�8 � #� $
�CC��I�1�� � #� $CCF� $CC"_ [L�CCJ7��; ICC2 �CC%��L E$CCF� #� $CCJK ]CC� bCC7+�E,  �CC� [L�CCJ7�� $CCF< UCC�B �CCP�+ �CC�

`��+�#� 1�`� {,  1�^ U�K  �I�+ ��� #� 1��� �IG z�+ ���]�  1C�^#�, L�C"�K� $C"�7+ �C��  � 1C���
0��J�8�� 0����8� �7�, ��, IR E$F� #� >d� 1"� ��G�L � ��p_,  >�C�X�� DC�e � �_IC��%�� [\C^ �\��

 ����v U�B�- AR, ?� >p_�  
I_ �,8� >< $"�7+ >�� ]� � #� �< 0�C���8� ]C� �C7�,< UC�B �CR1�< \CK�  CS
8� ]� ]�7�,< U�B L\J�� �7� � �< 0����8� ]� �7J2 U�Bc�$� ��+ z�� ��I_1�+0 UC�B x��� �SI�_ >�

I%C�+ �C%� �< q�fn8� 0=aR*�L�C"�K� � DC�e IC�� �< iIC`�� ��  1C?� #� �C?� \CK�  CSE-C AR  L\JC��
 ���$�� 6��n  W�� �l =�< \K�  S #�  W��E- AR ����l $�FI��� �I"�� ���$��; 

*��C���� 0�%C28� $C�FIT UC�B �CKL �l, ��-C AR ,< �  G$C+ >�C%+�� >�C�−#�C� >�C%+��−  >�C��$ 
,���+, _ �%�,���� >�L x��� U�K ������ ����� ]�+ ��� ,���+ >�� ��< ���7�� �T��H ]� �C`�� [1%_ ,

K ��< 0��F8� 0�%�K ]� $F< ]−� IRb!�C�F8� zC�f��� $CJK ]� #� $JK−  �C��n �C� �C7� 1C�+ >�C� �C�<
�TIKL � q�RI�� $JK ]� $%�� 	����, ��_ � [LICSI� [1C�j� $C!�I_ �C?�_ �C�+I� [LICSI� ���C2, �C��B h

� !��%���  !�21���;  � [LISI������� ,,$��� � ��6�^ ]�� 	+,�T� �R1�^�,  �C7� {��� UC�K q�CS<
 {F�J� [$K��¢2<�; 

����2, 1G� � �� c�n: , 0��F8� � DT,v �%� kB�< 
1Cn �%�_ �,��J�� q��� c�< U�K �J�� D�+ ]C� E,
�� >< D���� ���R � ���K �J�� D�+<,  %K� cIn >�%+�- AR QC��� ICR,  
1C2� k�-C AR �$CS DC�;   CS8

�?K *-G< ]+-�� 0�%�7�� �������; 
+ = �I���� 0��F8� � �nI�� D�e � �+17@8� >8"As >I�I�-  H8�;  �C¢S1%�� ]C� ��8� 
1C2 ICR E

 ><�- AR z���+>8 ; �- AR Q��� ]K {�J+  ��L, ��� Q�K 6�L  bCJ�� {C+L�F< UC�KY  >< UC�K c$CT bC���
 %K� cIn >�%+��; 8 >�- AR  IR� $C7� c�Cn 1C���� � ��J^, U�K cL Q���E-C AR  0��C@8� ]C� bC��� �C%?%��

�?� �I?J�+ >< [�K$��� ��7�� q\f� b`J+, D�e � �� c�n�:  IKL8 kB�–0��C@< � E$"���� ����G ��< o�− 
�� c�n: ¡\H � D� IKL8 kB�, � �n�,�_ D�7P+ >< D� #� cd2<�E- A?  1CG� � �C�8��-C AR >�C�X��,  �C%�

� �n�,�_ q�f��� ]� 1%K #�  7SE- A? �?��< � ��8�; 
��- AR � ]���J��� om�IT; 
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 U�B ��K�L  ��#�  ]���� o� �TIKL ���� �eB \K�  S �J�%����J^1��� 6$K� Q���� o�� �  b��7���
 >p_ �?��K�- AR �1�j� o�+; o�+ ��p_ h�� 6\��� qI�28� ��F ���21�,  =B > ]�+ �� �eB �l0�-+�� 

 QF >p_ L�7��� #�6I�7� IR �%� �I��%�� QF ]� ��K< \K�  S; 
  � [1�j� *\2�1� �� �����T 1+1"�- AR   H8�−\K�  S #� $�FIT IR�−  D�e � *����� ���

�KI��; 
 ]��8C 
�, b��� ���7�� cIH �C��!\�� #�C� >�C%+�� UC�B [IK$C�� � �C��7�� [$C�"7�� �C?��B �CKL� �C?��K X

N��C��� z�C��� �C��K >�C� �C� UC�K E1C@� E1�G ,$"��� 1G�� 6I���� ��2,� �J���;  � �C�v � >�C� �C�8
 
�� [1+XP��L�C"�K=�  !��� � [1�j� hR�-� [$K ��R >�� �?, R-C� >�C��CV+ L�C�+ = z�C��� h�C?�_ 1�-, 

]�C%���%�� hR�-C� UC�K >�1j�8� >�� �%�B�,  ]C� �CRI�� �< �C+$+X�� �< �C+$+1T�%�� �< �+17C@8� hR-C�
hR�-%��; 

1"_,  6����$ D�e � 1���� ���K ��L� N����� z���� hR-� U��7T;  � x�C�� O<,� 1C���� UC�F
� 0�%�7�� ]� ��v ]���7�� �J��, ��<,  = �-C�� 0�C"�� �C�<� �ICmI��� ����J�� N����� z���� hR-� �

 V+ G$  *�1��� � =� ���\� {F�J� � = [$�"7�� ��K h�����TIR= −c�"+ �%�− �<  1C�^ ����_  G$T
[LI%��, c�n� ����J� �?��B �K$_: {+$���� >�1"�� v��P�� = >< bK1���  H8� >B, _ q�C�� � 0�CS �C%

�� ��n #�,  #� cI2, �2 � 0�S ���Y �� ��n,  V+ ��p_ D�e �$K �������� q����� U�K �17,  >�C� >pC_
��IJn Q��� >p_ �?�_, EL, QC��� >pC_ �C%?�_ ~�C� D�e $7�  �n �� >�� >B�;  bCJ�� >8Y c�Cn: � I1J*;K�

 !"# )E 	��L+A� �/�$J*K -	�, $J*K -	��/� -	;.M� !"# L(�N.�� IJ*;K��, �/;O*;2 ��1 �8  !1"# $1%&�
P+A�� �� (�.�� Q � "R $J*K -	��/� STM� �I��n:  c�Cn #� cI2, �+ bR ]��$1#�U,�� :8�  c�Cn �C�� ��

�:V�7�� DE	��� W	"# �X� �% YZ% !"# ��R -% :8�, ��- AR ����C2 �C�8� >< U�K c$+, � �C��� �eB� �C�8
 ����2 bJ�� g��Y ��In� �L����: �P+1A�� �� (�1.�� Q �1 "R� ,�C�� � �C?��;  ~�C�� �C?� $C�K� bC7+

< E�7� UC�K� �?�K$C� UC�K [$CKI�� ]C��� ,�C�� � [$C��� �C�,�C��� �C?_�1���;  ]CK �CS,���� �1C��� >8
 ]�7J2� ]��j�� �  G$T = 6\2��E- AR c�n �%��: �(�.�� Q � "R�  V+ >< hCS� >< hCS� QC��� UC�B oCS1

 V+ bJ�� ���K >�� �� U�B oS1Y ����H<�, �  !�C�� � L�C"�K=� {CF�J� � �C�d� �C�"+ �C�7� ]���� >�C%+
 �< *��J�`���8� -CG8� 6$C7� *��C���� 0�%2*��C���� 0�%C28� =� *�C�J�`��  C+�d��  =� >�XC�%�� =�

E1G� U�B ,$"���� D�-�  ��+ �� =� ,���� �P�� ,�JG<;;  h�`��  �J2 ]� IR ��  ��%�  =B �C�,$� = IR
 cI21�� gG �< ��\S  S #� g��Y  ��IC2, gCG� \CK�  CS #� gC�� ���C���� =B �C� c�CP� = �C�p_

Y ; U�K hS� ��p_ D�-� >�� �eB���I%����+ >< o�%P� ���; 
�E- AR N����� z���� �?��K >�� b��� bR [$�"7�� � ����J��, ���- A?  ]��1C��� 6�C�B $C��� 6\C� ]� >��
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c�Cn �C� ���C2, � b+IP��: � �C����%�� c�ICn8� �C��dT �C%−� *��C��� � �+17C@8� hR-C�� [$C�"7�� �
E1�^� %�� ]���v � ���� b��� hR�-− bJ�� >�� �%�_ *1��� D�e ���dT �%�Y  V*$S� ���K  >�C� ��<

 V+� >�1CC"�� ICC��+ 
�+ �CC%�_ V6�\CC ����� V[�\CC ���� ��CC�� �� �K �CCj+$�� gCC� �� *�CC�J�`���  CC��� gCC� ]CCK \CCK�  CCS #�
� ���� �� �K ���P� 1W�+ >��� �!�%2<� �T��H� V6�\C ����� V[�\ ���–�-C AR  � ]��1C��� 6�C�B $C��� ���C7�� 6\C���

�_�17%�� ����2,− c�n: 1CW��� ]C� ICR ]C�� bC��1K8� V6�\ ����� V[�\ ���� ���� �� �K ���P� 1W�+ >��,  >�C��
b�-�� 1�^ E1W�+ >��� b�-�� E1W�+, ���C7�� 1C�^ E1CWF >�C�� ���C7�� E1W�+ >���,  E1CW�+ >�C��

 �I"��%����,L��� ���%�� �In 1�^ �W+< E1W�+� ��,L��� ���, J���+ >�� D�e o�� �? ���fG �$CF��
 �*d+ ��� ����� q������  U7� ~�� c�n >< *�1%�� ]� [1� �E- AR  z��CG U�K �R�7� �%�B� �-� IR �+��

�R1R��;  b7+ �*��J�`�� �I��, [1C� �C?�  "+ ���: ICR IC�7�� >B� �-C� E�C7� ~�C� 0�I�C2=� >B  IC�K
,$C"�� IC�K ~��� 1?"��,  o%C��� >B�<� �-C�� 1C��+ hCW`��� �-C�� 1C��T �C%F1�� �< [IC"�� >B,  ICR �C%�

1R�� �\G;E  }"7+ ��� D�e Q��<  � ]�C"�� c$_ >��J� �J−�C�\� UCW�"� UC�K−  �C�L �C� 1R�C� L�,< �C�<
�I��� ���K; 

��- AR  }"�T >< ]�%+ ��B {��� ����J�� >�$� ��I?�� 1�J���� 1�`��� [$�"7�� ]��cIG$  *\���T �
[1�J� *\���T� ���\�; 

��- AR $%�� 	���� ���B �KL �-�� IR q�RI�� $JK ]� $  �\�C��T� =�%SB z���� $!�"K ~�2dT, 
 21��� h����� ��!\%�� *��J�`��  !��� �� *�����  !��� �,   C%K� cICn �C�<� >�C%+��  !��� ��

¢S1%�� hR�-%� �_\G L�"�K��� � >< � �\�CG� UC�K �C"_ L�C"�K� �C�< �< L�C"�K�� cIn ��< �< cIn >�%+�
D�e � �?JR�-�, ,$"�� � gP�� � 6\��� �<, �C+,$"��� �C+gP�� ,$C"��  !�C�� � ,$Cn = �C�d� cIC"�� �< ,

��_ ���K >�� �� U�B x���"�� � x��� �1>  �1P?�� c�8� �C��F IC�< 6\2�� �%!< E,1n �%� D�e ,1n�
$  D����$  b7_�����$  $%F< 6�����$  � U��7TE- AR 6��7��  !��%��; 

 	���� D�e $7� �l$ $��"��� ]� x��� 1+1�T bR� ����T ��F1� U�B x����  "���, ��- AR ��Td�  0�IC2
L�"�K=�  !��� � �< �"���  !��� �, ��7�� U�B x��� $@,<�C���� {+$��� h��� �+,  ���C �P $ *�-C��� �

 =B {+$��� h�� ]� �?�_ ]�+ �� >��X�� D�e�,��J�� ]� 0�XS<,  	�����$ 7T� �C���� �C%�?� >�� U�
{+$����, _ �+$%��� ��� U�B  F, �%��_-Gd  � X�S< �� c�< >��� ���� h��� {+L�F8� 0�%�7�� ]�

�8� {+$��� D�e�l$F� ��17%�� c �� CK z�C2 ]C� ��R�1C�B ]C� #� $JK 	����]  hCR�I%�� bC�< ���C@
� ��1CC7%�� bCC�J��� b7_�CC����-CC AR  ICCR {+$CC��� {+$CCF� ? UA*11� �E11UA�*��- �UA [*11��  �E11UA(� Q -11%
\�UG�� Q -% ?]UA*� ^(&��; 

 	����  GL<�$  ��7�� �J�� $K $P� �� {+$��� h�_ 
,$T *,�� 
,$CT ]C�T �� bR� xx,  >�C�
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^ D�e � ��"��� $K 1�8� � �� �+��7�,8� hR�-%�� U�K b��+ >�� c�"+ >< >��X��,  UC�K bC��+ >�C� z��
�C�� bC���� hR-C%�� � �C��+ >�C� ,>IC�� �7�,< ���+ >�� ?o�,8� hR�-%��,  b���C%�� hR-C%�� ��

���, �C�� b7_�C��� hR-%�� ��, �C�� bC�J��� hR-C%�� ��,  !�C��� E�CT< �eB�  �< UC�K �C� c�Cn �����C�+
��< hR-�? cI"�_ �-� hR-� U�K cI"�_: hR-%�� U�K �-� OI����,  x�C�� ]C� >\C_ U�K Uj+ >��_

�7�,8� hR�-%�� U�K b��+ >�� ��d�, �7�,8� hR�-%��� bW"+ >�� �<,  >< D@=��- AR  ~�� ICR #� ]C+L
\K�  S; 

��- A? 1%�� >< ]K 1�-+0 �_< >< $+1T b����%�� 1��+ bC��+ >< ���C7�� UC�K hCS�I�� ?hR-� �< U�K D�
 ��$�� ���K cL �%�,  
cL  ��$�� $P+ �� �ep_  �C�P�� oC�"+ gC�7� 6�C�B cI"� -Gd+ ��p_ ��d�%�� U�K ,I?��

 ��I"� �<�EL�?�S�; 
  � 1�-+ �%��-C AR  hR-C%�� hC�� L$CK zC�� ��1C7%�� bC�J��� ¡IC?J�� ,IC�� 	�C��� >< 6�C"%��

� o�1%�� ��1��o"��%�� L�v �1@� �� U?�� �1@��*�L�,� ��w�n�� ]�� ]K w�"�� �����  �CR1�^�
 ]��_�17%�� b@�I���� hR-%�� h��,  ��� � x��� $F< E����2��C��Sd_ �C?K ��dC2 ��d�� �,  �C� c�C"_

�\T $F<-c�n �7� ]+-�� �T:  ,IC�� 	�C@ �+E-C AR C���� � �CT1�e �C� z��C�TD C�� �-C��-; c�Cn:  >8 �C7�
��C�7��� hR-C%�� U�K E���< q�����; − �CRI�� �<C��bC� �RI−  6IC+ �CK cdC2d2 �C%� bC?_ OIC���� �C�<�

����"��; 
��- AR 0�%�7�� $K �-�� ~���,  	����$  �� � �P  ��$��� >I%�?+ x���  7S [IK$��� <$� �� c�< $

���K >IH1�+�; 
 >< U�B ��J��� ]� $�= �R�=� 	���� ���B �KL �-�� L�?�S$  x��� ]� >B U�F [$�� �,IK U��7T

 
�� ]�L�?�S=� UKL� ��<  S8 q�RI�� $JK ]� $%�� 	���� 1, �I��n:  >��v< -� ����  �n $n L�?�S=��
$?�P%�� ¥�1��� LIS� = ��8;  
L,� c�n [,�J7� 	���� ���K: E- AR �7� $?�P%�� �RI�7S b��� ¥�1��� �?

 b�< � ����� $SIT = 1�� 1%K � =�¦ ; �-� q��� ���+ >< $?�P%�� � �I��@� ��8,  ���+ ><�
�-� cIH8� ]�, �-� �^\J�� ��K ]� ���+ ><�, �E- AR "_ IR �%�B L�?�S=�� [1Gd�� 0��@<�  �I���

�%!8� �%?_ �%�� ���17�� �`���� �"�T �%�B� �����; 
_?�S=� L�bJ� �I��� �?�� ���17�� �+�� L�?�S\� ���� E$K ���7�� >I�+ >< U�K,  >I�+ ><�

]�"����� �%!8� c�In< U�K �7�f�, + = ><�"Ic 8�� 0�%�K ���K �� z���+ =In�%!; 
���- A?  [IK$�� 6��� �17+ =$ �C7�,8� �%!8� cIn �\�� c�n ��< ��d�� �, _< �C�< �1C7+ = � UC�

 ]� $F< Q_�IT = ��d����%!8;  6�C��� hR-C� z��CG� �C�_ $C?�S� �C%� �C"���  !��� � >I�T >< $�=  �
JF ]� $%F<  $  U�K �� �H1F O1G8� hR�-%�� $F8 �"_�I� >I�T ><E- AR ��d�%��; 
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���- A?  ��  �n �%�$  �n �?��n �%�� U�K ��: hR-%��� 6X��T = D�B, �n � �� 1j�<� ���2, � c
?�%��U  w�n���–b�J��� hR-%�� h�� ]� b7+− ��In� $%F< �� z����;  ~�� 1�j� b7+ 1j�<�

 �7_ U7%� �R  7_< h��`�� b7+ 1j�<;  � �%� z���� U?�%��� w�n�� � �%� 1�j� b7+ 1j�< b7+
��In� $%F< �� �< $%F< hR-�; 

 
@ �%� D�e $7� �l�I7  
�< E1G� U�B hR�-%�� ]K |1�+ ��d� �1�j� ���K z� U�B b�%�� q�L� ���2,
[\���� X��� q��� ]� �?K� 
��w�n�� ]�� ]K w�"�� ���  hR-%�� �I_ U�K �?�7S� ��F �K�X���

���7���  S8; 
E- AR  ��1F ��1���L�?�S=� �\� � �I�X��+ = >< 0�%�7�� [IKL��? @= ]�7� hR-%�D ��< �C�<C" �

��C�7J���� $C��"���� $C7J�� �C?� �C"��< 0�C%�7��� xI��, �<�c  01C%�� >IC�+ >< w�CJT=� �C� >IC�+ $C��"���
 6\� �?_ U�K ��+1F #� ��I2, 6\�� \K�  SY,  >\C_ cIC"� �C¢��� x�C�� $CF< q�H� >�� �eB ��<

 �J�n� ���H�� >\_� = $nn =B ��_ $SI+ ��IC2, 6\C�� \CK�  CS #� 6\C� ]�  ��Y �-C AR  �C�< DC@=
6I�-�,  ,$Cn �C��� �C�F UC�K� >�1C"�� �C�F U�K �1��� 1j�< �1�+ >< ���K hP+ ��7�� h��� >p_

>�����,  
�F �eB D�e $7���%?�  �F ��  ,  ��7��  R< U�K  J"+ ��p_ E$CK  ��T� �I��� �"_ �
���� D�e $7�; 

 	���� ]��$ L�?�S=� ��d�� � �%?� �n1_ �1_; ��7�� h�� �� OI���� � >I�+ L�?�S=� >8, 
0�W"�� � >I�+ =�; 

]�7� hR-%� x��� 6X�+ �� ��< $PT OI���� b�_;  >IC�+ >dC� �R1C�<� [�CW"�� UCH�< 0�W"�� � ���
  CJF ]� $%F< 6���� hR-� U�K �����$ U��C7T,  � hJC��� �C��-C AR 0�CW"�� ]�C� �C�� QC+1����?  ><

\K�  S ��, ]��� 01%�� ]�� �%�_ OI����� ��I�G 0�W"��, �s�C��� o"T *��I�����,  >\C�� c�Cn IC�_
 ��dC�� � x��� ]�E-C AR �CW"�� ]C� bCm�n �C?�_ $C?�S�[ ]�C7� $C�J�,  �C?�_ UCWn �CJ��P� �-C�� $C�J�� ��

 ��T �R� 1G� hR-%�[$F�� �+=�,  ,��_ ��R 0�W"�� � �\�G��- AR  �C��� bCW"+�-C AR  UC�K  C�"+
hR-� � ��L ,$?+ =� hR-%� ��L ,$?�_  �"+ = cI"+ k�j��� �����%�� hR-�,  � �C�S�v �C� QC�fT �<

 hR-� ,hR-C� � �C�S�v QC�fT =� �  C��+��-C AR  ��K1C��� �C2����� ]C� >�C�_ x�C�� � 1C�J�  C�G
 >< �%����� $C%F< 6�C��� hR-� U�K 0�W"�� � x���  7P+� L�C?�S�� �"C+ = L�C?�S=� ><  CJF ]C�

0�%�7�� ���T��,  >IC�+ �C�p_ hR-C� �< ]C� bCm�n �C�F �eB �C�< �R$CK O1G< hR�-� U�K �R ]� U�F
 ����H �R$KhR-%�� �� ��F �� ,�J�K��; 1CG� L�C?�S�� �"C+ = L�C?�S=� UC�K bCJ%�� ����� >8; 

��8 bmI_ ,I�8� >I�T -¢�F; 
 PE#+�� _�72 -% L*B� $72�D�%`�V $��.��� $ ��7TU  ]CK b?��� ��17%��� 1�8�� U�K� ��<
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�1CC�j� 1CC�%��, �CCnI�� DCC�e ��%CC��� q�ICC�� �CCR� �JCC����  CCR< hCC�T1T $CCS� [1CC� c�uCC_,  ��I%CC�+ �<
�nI�� D�e � �K��f%��; �CK�f� x�C�� >�1�d+ ]+-�� b7+ \CK�  CS #�,  VK � �< 0�CWK< 1Cm���� �C_1

1�%�� ]K b?��� ��17%��� 1�8�,  
T1_ x�C�� >�1�dC+� >�1C�+� >IJC���+ �JC����  CR< $��  � � h
1�%�� ]K >I?+� *�K�%P�� � [\��� 0�L<� ��17%���,  
T,� ]CK bC?��� ��17%��C� 1C�8� D�e � h

 
T,� 1�%���  R< cIH< ���K �� U�K �J�K�%P��� ���,  !�C21�� DC�e �  C2,<�;  1C�+ >< vICP+ = �C�d�
 �+� 1���?���"T� $2��%�� 0,L� N���%��  ����� *0�S �7+1��� >8 �� g�< 1�� D�e $7� i$�; 
 �ep_¡d+ �< $+,< ��< c�n� $F<$+,< �  �1�� 1��< ]���- AR �� g�< D� i$�+ 1�%��,  1�%�� 1�T \_

���"�  n8�g�< IR �� U�B bW�+ >< ]� 1�G  n8� 1�%�� � �; 
 	���� �%�F ]�JT ��n �R�$  �E- AR  �?JC��� ]����Jn ]�� c��n� w�1H ��R >�� [1� ��8 ��d�%��

��U��7T #� �?%F, LI72 ]� $%�� ]� X+X7�� $JK 6���� >��X�� D�e � 6��,  6�C��� �?C�� N�Hd_ �IT<�
$%�� 	����� � q�RI�� $JK ]��CHfc�C�"�� ]CK� *�,�C`�� ]CK �IC��� �I�� �?C�� >�C� �-C��,  � �CR�

��J"�� b��@ $F< >�� $P�%��J�S ]� �"2 $P�+ >< L�,< �%� ]�� � �"��C2 >�C� >�G$C�� q1C@ qICJ�< �
�<J qI−, ��<>I��+ �%� ]�� ��+−  � �C��%+ ���C2< �  7C�+ DC�e $C7� �Cl MJ���C� UC��+  C+I� qIJ�<

E1G�,  q1C�+ >�C� ]C� ,XC7+ �nI�� D�e � >���MCJ���,  ]CK bC?��� ��17%��C� 1C�8�  CR< E$CS� �eB�
�p_ $F< $K 1�%��� ���,X7+,  ]� �"2��- AR  	����� $P�%�� �  S1��$ E�1+ �JP�,  ]C� §1_ �%��

���  CR< �C7�� ��7�� q\� E$K x��� �7�� q\f�� EIT< [\����I��Cn �JC�: �-C�� �-C� �C7� >\C_, 
c�n:  ���+<, @�¢�; �I��n: C7��,  >�C��"C2� DCJS �; c�Cn: EIC�1T< �¢�C@ �C+<, �C�;  �IC�1T UC�F �R1C��

�>I�1`��� �R� ��d�%�� ]K �I��2; 
 >< �?� Nm�< >��X�� 1� �%�_�- AR c�C�n ��d�� � �?�� ���H< >��,  N�C���� �IC�Jn >��� �IC���n� �CR

_ 1�� ¡d>�G$�� q1@ ��d�� ���K, �- AR �7+1��� ]� ~��, ��- AR ��%�F ]�;  c$CK� �C��K 1C��< IC� �C�8
 oS,� ���H ]K�$+$S ]� 0��$�� ����; 

 �T1�2 ]� >��_$  1�%�� ]K b?��� ��17%��� 1�8� �� �l >�� ��< ��$K [LISI�  !�2, [$K �
K ]�R���� ��17%��� ]+1��� bHI+ >�� ��< bHI+]  >8 \K�  S c�n �%� �J����� 6��"��� 1�%��

 ]� b?��� 1�8�2 �%E- AR  ��8�'�N� �O� �P� �Q��R� �S��T�� � � � �U��V��
W���X��YZ�� ()>�1%K c�:99�., \K�  S c�n�: '�f��g��h�� �i��j��k�� �l��

m���� � �n��o��pq�� ()>�1%K c�:9�¨.,  ,�H U�F �¢��_ �¢�@ ,����� *�S,L �?� ]��� D�e hT1_
 h�T1T [1� c�8D�e � �J����  R8 h�T1T [1� c�8 ,�H U�F �¢��_ �¢�@ ��G; 

E- AR �� ]� �%?� �%2X�%T b��� *�%� 6���� [IKL �s *$ U��7T; 
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 a	U5 :;�� $U U�� _�UG�� -%PE#+�� � V _4  
T, ��< h$ � LI7C2 ]C� $C%�� 6���� ��n� 6��B �� 1�< �%
 E$7��K ]� �%!8�� LI72 ]� $%�� ]� X+X7�� $J� DC�e $7� LI72 c,�� oCmI�� �ICJT�,�L  � *�,�C�©�

$P�, ,�L�� >I�T [1� c�8 IR���K1��� *�?P�� �� ����� � [,  [LICSI� DC�e ]�CJT  !�C2, [$K �l�
	+,���� � ��I���,  h�� �������� ,,$��� �� !�C�%���  !�C21��� �CR1�^�,   CR< \jC� >IC�+ >< �ICJT,

bCm�"�� UC�B >IC7S1+ �JC����, 1C��8� UC�B oCS1+ bCCm�"���,   CC�+ >< w�f�C2� �C� �eB �C� $CC�� � 1C��8��
1+ ��p_ ��d�%��_6���� U�B b7+ ��K,$�� U�B o,  	�C��� DC�e � 1�C���+� 6�C��� �C?�_ 1C�+ DC�e $7� �l�

q�RI�� $JK ]� $%��  � AR�-;  � h����- AR c�n� ���2,:  �I�P7��T =  C��+ �C�  C� �C��B �IC7_1T >< �
��$K; bm�"�� �I7S�,  �,  bm�"��� 1��8� o� =B� 6�"�C2�� 1C�8� N�CH >p_ {�J+_8� oC_1� UC�B 1C��
6����,  1�8� � 1�+ -¢�F�0�@ >B #�; 

��- AR D�e  Jn �"f%�� E$?7T �� $+$S h�T�� [�I�� b��P+�� h�T���, ��- AR  [�,L�� >I�T >< d�R
$�� [,�LB�LB ]���� D�e � ��,�%�� [�  �G �?�_ ~��� �+In�; 

���- A? �?�G�L �  ��� U��8� �+LI7��� ���$�� ,���� ]�%+ ��, 0�S �%� L�J7�� ]� ���� >�� �%�B�* 
 � [IK$�� U�K �IWn� ��K,$�� �I�$R� �nI�� D�e � ������ 1���7���- AR 1�8�; 

 �l�gP�� t,a%�� �f�, b�+,�T ��, �¡ ����� � ���	+,��� ��1��C@ LIC%�� $C%�� e��C28� �CK ��"  �
 ��������_�"l U�B Q+1f�� � ���2,�  yC�F �f�, ��,$C� ]�C� �0 �� �C�%��� ]�C�� 1C�� UC�K ��C��1��� �C�%�

U��8� �+LI7��� ���$�� U�K �< ��K,$�� U�K ������ �< �+1�%��,  ��C��1��� �C�%��� >B {C�F 1C�� UC�K
 V� �%� �"_ *�I2 oW� $7� �T< �%� 1�� U�K b�K $%�� b�−k�J�< >�� IR−  >��$!�n� �~�  ,I?�%���

 ��2,<�� 1�� U�B b���� b��I��c�F � 1� �%%���+=I�� c�F �� D��,  �C�n � ]��C��1��� oC� QC�T� �Cl
���+,�T �_�17�,  0bP� $7� ��< LI�"%�� *�IC2 oCWJ� bC�K $C%�� b�ICT� 1C�� U�K ����1��� ��%���

 *�ICC2 ~CC%G �< oCC�,<*<$CC� ���% t,aCC� �CC?� �ICC��G UCC��8� �+LI7CC��� �CC��$�� UCC�K� $CCP� UCC�K �CC�
XSI� [,�J7� 1��@ $%�� e��28�� b�gP���¢J� �?��� [; 
 >< �ICC2,L q1CC`�� >< UCC�B �CC?� �ICC��G-CC ARE  $CC��"��� ]CC� x�CC�� ��CC��T ICCR� 0bCC�� XCC�%�T �CC�1���

��7J����,  L�C?P�� ��, �C�?+ DC�e I��� ��_I���� ��7J���� $��"��� ]� x��� ����T�$CK x�C��,  �eB�
 b������� o2IT >I�+ >< $�= ��p_ L�?P�� ��, ]�%��%�� � 6�n >p_�- AR N���%�� U�K 1fG ��_; 

��- AR  
JK on�I�� � 6\2�� 	�@ 1�e �%� ��I"� q����� ]� ]�n1���%�� �7� �K 1�c�n ��%�T ]�:  +F�
��� �E3 !"# YV�.J $	U	5 -V� b(c�:%T/`� ?�, K d�8E�� +�# -V� �+�V !5�2 a,�8*e 

 b7+−�E- AR �1���%�� [1��− + �I��� �� >I��d�+� >I2,$+ �I��� ��8 >�-Gd+ 1R�I���� >�-Gd
�"�"����, �� U�B [IKL �?�_ $��"T �?�_ ~�� [IK$�� >�� �eB$ ��, Q��� Q�"�T [IKL �?�_,  U�B [IKL �?�_
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\K�  S #� $�FIT,  ]� $�= ��<� D�-� 1�8� ]� $�=� �7+1��� ����T ]� $�=� ��\S  S #� $�FIT
��_ L�?P���, =� ��R >I�+ ]� >ep_0  =�=�I� =� ,����� o� [wIWG #�  �J2 � L�?P�� �1T �<; 

��- A? h�� L�?S ~�� �L�?S >��� L�?P��� ���n ��< [IK$�� *X�%T,  �FL  S8 �L�?S >�� �%�B�
���1��� 1R��%��,  $�J��  R< ]�7� $��  R< >I�2�1+ �I����- AR,  $�J��  R<E- AR  1R��%�� ]� ��$K

$�FI��� �-�� �-� ���1���,   21+  !�21��$ U��7T, k�%j7�� b��I��  !�2,  2,< ��B U�F,   2,<
�nI�� D�e � q1`%��  !�2,,   2,< $%�� ]� X+X7�� $JK 6����� q�RI�� $JK ]� $%�� 	����

[IK$�� �"�"F ]��JT � [1�j�  !�2,, B� 	���� U�B �IJ��� �?��K �IS� D�e $7� x��� �IT< �l [IK$�� U�
 \K�  S #� 0��@<U��7T #� �?%F,� ��\S  S �?K �K�_L U�IT; 

As *X�%T [IK$�� >< D�e ]� LI�"%��E-  [X�%�� bR�oC%�P%�� *,1CF �C�<,  �CF�, x�C�� � �C�F<
[$+$S, [$+$S [In, [$+$S 0��@8 [1��, ��I��d+ �I�I�+ ��;  ��,IF D�-���T<  Vn� q1F � �C?��K bCW

� ���$���+LI7��; 
 ���$�� � �2,I� [IK$��-1��+ L�1f�2�−  �C��$�� � �C2,I� �+LI7C���L UC�K �C��"_ �C���j��ICK[, 

 X+X7�� $JK D�%�� D�-��$   CHd� ���%��� �?�� �����E-C AR  N�C�%�� 6�C��� [ICKL bCR� [IK$C��
�������,  q�RI�� $JK ]� $%�� 	����$ $+$S 0b�� *d+ ��,  ��K�L ~���BC� UC��C��+ hR-,  ]C��

�s b�$+ -¢�F �7�,8� hR�-%�� �?�_ z���+  !��%�� ]� ��d�� O<,; cIC"+ 	���� ]���:  �C��G �C� �C�<
7+ �$F<b CKL �C� U�B *IKL �%�B �7�,8� �%!8� ����G ��� �C%!8� �C��B,  DC��� 6�C��� �C��B �CKL �C� UC�B

CC� >���CC2� �,ICCj�� >���CC2� L�CC"�K=� cICCH< � $CC%F<� b7_�CC����� �CC��K ]�� ���CC2B� 1CC+1S ]CC�� 6�CC�
 ]� �RI���8��%!,   CJF ]C� $C%F< 6���� hR-� U�K ��< w�1��� ��$ B �I���CG �C%�_ = �C�_  ��$C��

_p #� cI2, 6\�� \K�  S #� 6\� ��Y F<w�f+ >< Q; 
��- AR  V+ >< �?�  H8��17, � >I%�+ ]+-�� >< IR� �R� hR-� �< ����R� [IKL ��< [IK$�_ b���- A?  ��_

 �%�F �+�S g�< �IS E$7� �%�_� 	���� 1�K � �IJ�� ]%� D�e ]� g�< �+�S US ]� ��R� �+�S
 � �%� �?�!�2, �7� � �IJ�������RI�� U�K L1�� � ����� ,,$���,  $JK ]� $%�� 	���� ]K �I��n

 q�RI��$: 1R���� >B [IJ�� bK$+ >�� ��<; �I��n�: o�,< ]� 1j�< 0���� ]� -Gd+ >�� ��< 1R����, 
 ]� 1�d+ >���� 
T�� q��� � �?W7� c�n U�F E$K �?2��, �I"��+ >< �7J, cI"+:  ]K {+$��� � 0�S�

 cI21��Y − $%�� 	���� U�K L1�� q��� � q�RI�� $JK ]�– cI"+: |1�+  ]� ��1n 1�K k�l �
,Ij�� �¢�?�  S, >��X��, �1� Q7�+ c�X+ =�% ����� ce�,8� �?�_ X�7+ ��_ i$�+ �,  ]+$�� ]� >In1%+

���1�� ]� �?��� �1%+ �%�; �R$7� c�n�: ��- AR  �S1G ]� �17+ �� >B� {+$���−�8�  �7m� �-�� IR
��-� �-�� IR ��8− ���K c$T ����� $R�I@ ]��; 
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D�e o��  6���� >��$  U�B ����� ��� �J���� �1��HE- AR ���@ U�K �$�7T b��� c�In8�,  =
]+$�� ]K o_�$+ ��< =B ���2, � $PT; 

 U�F��B n�  �� cI"T D�B [1�:  bJ�� gn U�K b��� �J"�� U�K *,$n I� kBY �?��$?�? c�n:  b��IS
cIn< ><: ���J2 D�- AR ���K >��s; 

��- AR D@=�,  �J+� IR� Q��� $+1+ �TIKL � >�� ��< 	���� [1���� [IK$�� x,�$�><  x��� IK$+
�� D+1@ = E$F� #� [L�JK ]� N����� z���� ���K >�� �� U�B,  �l�`�2=�� *�I�8�� Q�7��� 6$K ]��

0����8��, �s, U�B �IJRe ]%�_ L�"�K=��, IS1�� $K �?� �%F1� U��X��� ���7�� ��X%�� E #���\S  S, 
�_b�I�� � >�$"�7+ �I��� ]%, b�� �?�_ $��  �, gn �?�_ $��  ��, �Jn �?�_ $��  ��; 

 �%�, h+1n �n� � U�F��+<,  [g"� ���� ��� � ,I��� �7���gCn q�Jn �?�� ���� �\7%  [$�C���
G$�CCP+, >\CC_ $�CC��� gCCn�, � UCC�F $CC��  CC� ��CC+<, V6�\CC ����� V[�\CC ���� ��CC�� �� �K bCCJ�� 6< �CC��  ,ICC��� �CC7�

TI���I�Rgn $K >Ij�%+ >IJR-+ |�P��� >< U�B ��_�1^ $CK >ICj�%+ [1�J� �Jn �?��K >�� [6�C+<  6IC+ $C�=
g"�� $K >Ij�%+ �l\l �< ]��I+ �<,  
?P��  7_� c��- AR �K1C@ bCm1%� ~�C� �C�< DC@=;  ICR  C��� �1C�

�� �-�� Q"�%�K U�� �� \K�  S #� gG< KE�L�J �K b?��� ]��21%�� 1�<�; 
 � �%F, ���K q�RI�� $JK ]� $%�� 	���� L$P%�� N��%�� 6���� [1�2 ]K� [IK$�� ]K {+$���# 

 
7��+� wI�+h; 
 �%�� ���� ]��PE#+�� ="5 _�U/ -% $U %  
�%T [IK$�� >< �?�"JC2 bC��� *�IK$C��  C� ]CK *X� �C�d

 [IKL���L ��1H��, ��<� ��%�K �< �+1�� [IKL ]�T ��, �C��L �C?� ���P�C2� [IKL ���� �%�B�,  �C?� 6�Cn�
>���,  [1+XP�� � *1l<�*1l<� � L\� �j[1C�,  1C�^ �< ]�%�C�%�� ]C� 0�IC2 ]�jF�CJ�� ]C� �L$CK >B UC�F

 ���� 0�I2 ��F\H�� *��1��� ]� �1�j� �I7S,< ]�%��%��������� 1�^ �< ����� b�\C2�� ���7�� � ��
q�RI�� $JK ]� $%�� 	���� [IK$� 1ld��� U�B; 

\j� �I��"_:  �1�%�� E$JK $%�� 	���� >B�1ldT ]%� ��B k�`_8� ]+$�� c�%S��  	���� [IK$�
q�RI�� $JK ]� $%��; 

�I��n�: q�RI�� $JK ]� $%�� 	���� [IK$� 1ldT ]%� b2I��� >B; 
�I��Cn�: $CC?%�� >�LIC��� � �C�Bq�CRI�� $CCJK ]C� $C%�� 	�C��� [IK$CC� 1ldCT ]C%� �,  � �I��CCn� �I��Cn�

d� zCHIT >< ]C�%+ = *�IKLC� ����C2 *�ICKL ���C?��%�;  ��F\CH�� *�C�1���  C� ]C��� $C7� �CR�1�
� �CC��$��� [IK$CC���-CC AR +CCJ� ]CC� $CC%�� 6�CC��� �?CC2 bCC��� �CC���� �CC��� ]CC2 �< �CC+�$J�� >< �CC"�"F DCC� ]

$JK  q�RI��$ ��TIKL , �R1�^ �� [1+XP�� � 1�J��� 1���� �?� >�� ��F �2 ���� ��<; 
��� ]�v � ��� � [1+XP�� 0�%�Kz+1 �^h� $  oC%�S� [1�J� �"�l� �I�H ��17� 1�J� ���T� ��R
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 $%F 	���� �?� [IK$�� 0�%�K ]� ��K,$�� ]� �IT< 0�%�K 
%7� ]�K ]� L$K� 0�%�7�� ]� �K�%S� 1 0�C%�
� �CC7�,8� hR�-CC%�� ]CC� �CC���$CC�FI��� cICCH< UCC�K �CC?�_ �ICC"�T,  LICCSI�  CCH8� [LICCSI� bCCR�� 6�CC�Gd

 >< U�K �?�_ �I"�T�� o�%P���- AR Q��� IR, ��- AR   Cj� ]%��� 0�%�K ]� L$K  Jn ]� ���K �"_�I� �W+< >��
 1��8� hF�CH k�7C��� $%���6\C���  JC2�  hF�CH���,L< ]CK L�C"�K=� 1C�?fT ���C2,L�C"�K=� >� 

 [,I?C�%�� �C���$�� q�CRI�� $JK ]� $%�� 	���� �$� � �_�17%�� [$��"�� hF�H�� k��IC��� D�-C�
0�%�7�� ]� L$K�, � 1��K � �W+< [1+XP�� qIS ������ �\k�%��� e �� 0�%�7�� ]� L$K �nI�� D

���$� �?��B �?�IH�  Jn [IK$��� ��1ldT, �� 1�� �� 6���� �� ������ D�-���R1�^ ; 
_ �?� >�� D@= [IK$��8�[1�J� ,���< � 1�J��� 1l; 

  CW_ = IC� 1Cl8� �C?� ]�+ �� ]�� #��C��$�� [$��C�� �Cl �1CG�� \CK�  CS,  UC�B hC�+  CW_  C��
[IK$CC��; CC 
+< ]+-CC�� LI7CC2 c� ]CC� �CC%!8� UCC�B DCC�e  CCJn hCC�+ >< $CC�= ��$E-CC AR [IK$CC��, � UCC�B �CC�1�� �eB

 �"����� *�IK$���]� L$7  �� �%� ��< ��$S� 0�%�7��]�+ �IKL ���� >�2� z�2 ��IKL�[1H�n �; 
�- AR  6\2�� 	�@�� ��K< IR ��%�T ]�< $C%�� 	�C��� �%�B� �L�?�S� 1j�<� �"_]C�  �C�F q�CRI�� $CJK

 	���� *��F ]� 6\2�� 	�@���%�T ]�;  E$C�� � UC�F bC�7���� 6�C7�� 1�ldC��� ]C� �TIK$� ]�+ �� ]��
 *��$ ��v =��  E$�� � 0��@8� ]� L$K ���v =� [LISI� ���1��� ,IJ"��� �C?��B hRe b��� 1�� �

x��� = ���+ >< of��+ ��; >�f�C��� E$C� �C� �C�8;  1C�� � ]PC�_ E$Cm �C�v � >�f�C��� >�C�  C�
 �7�"�� ]P2 � *��� 6I�7� IR �%� 6���� � ]P2�$ U��7T; 

%�7�� ]� L$K� �C_17� �C?�� ,�C��B �C?�� �C+In *�C��a� �?� 0��� �C��� � z��dCT$C�FI���;  ]C+< ]C��
x��� � 6�7�� �R1l<? 8� >< $PT � �< �Cs ��1ldCT �-C�� �C�7�� �CJ�� � �,IC��� >�C� \��n >�� 6�7�� 1l

������ LISI�; 
�< >�� ��F\H�� [IK$�� 1l< ��<g�C��L 6IC��� >�1CT �C%� 1Cl8� , ]C� ��CR�  ]C� [1C�J� *�ICKL� 1ldCT

L\J��,  
,$CT [$C�7� ,XCS � $CS� U�F �C_�1���� �1C��� -CJ� UC�B [IK$C��� $C�FI���� �C��� hC�� �C?�_ x
*�l$�%��� w$J�� w�I�<�; 

  V�1�J��� 1l8� $%��� #� $S, �- AR ���$� =B >I�+ = 1l8�, ���- A?  }��� ]�� [v,�J�� *�%E- A?  >< ���$��
� �2 U�B *1�� [IK$�� bJ�Y  bJ�� >< �Y R �%� �In �%�B�+$%�� U�B 1S�,  ,���8� $?7T �%�� �

�J�� U��8� �J"7�� �7���$+a+ ><� E�1�+ >d� ����j�� �J"7�� �7;E �I��n �� �� �I��n U�F,  bJ�� c�n �lY 
�D+�� D+�� YV,  ���+D  ��+D�  |,X���� x�8� �+ �< �+$%��  R< �+ ��� c$J�2� ]� b7+ ,,���8� �+ �<

 ]�< �$F< ��� c$J�2�� �I��n : U��Tc�n ��� U�B oS1T >< #� �1�� �eB ��<: �D+�� D+�� YV,  ���+D 
 ��+D �[1���� � ��17� IR �%�,  ���� �� �K �+$%�� � b"��  V6�\ ����� V[�\ ���� �T1PR ,�L ��8  >8��?�R<   R<
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�TIKL [1��; 
$�� 1C��< LI7C2 ]C� $C%�� 6�C��� oC� QC�T� �%� q�RI�� $JK ]� $%�� 	����,��e eB �C�K,  1C��8� c�Cn

 #� 1?�+ >< $7� $�J�� ��T D�< U�G< $%��E-C AR  �C� c�C"_ [IK$C��−1�C��� hC�� � >�$C� ICR�−  ~C��
n b��� �%���� V6�\C ����� V[�\ ���� ���� �� �K #� $JK ]� $%�� �T�$n� ����B �?��,  [$CR�7�� $C?K �CnI�� DC�e ��

 �C��K L, �C��  �H��T 1W���+ = $n ���� 01%�� 1W���+ =  Jn $+$@ 1�8���D+1�� D+1�� Y1V, 1 ���+D 
 ��+D �� E�_IT U�F ��K,$�� � {�� \7_�#�?�_ \K�  S ; 

��- AR Gd� �%� �%?� �2,L �� -� �� \CK�  S # ���� N���  � ><�-C A?  oCW+ >< $C�= �C�p_ ]+$C��
[IK$CC�� $��CC�+ ]CC� $CC+ � E$CC+,  [$CC�"7�� 1CC��� �CCP�� �CC�7��� 1�_ICC�� 1CC���� >ICC%�7T� >�1CC�T ��CC�< >���

� $�FI��� Q�"�T ]�  �F ��� ������� ]���� -J�1 �+LI7C��� �C��17�� ���%%��� ���$�� 1ld� �1���� �_�
 $JK ]� X+X7�� $JK D�%�� �� 6�n ���] A%F �1�� $  1�� �E- AR  0�C�"�2�� |,�C��� ��  G�$�� � [IK$��

 ��  �F �%� ��1��� �R$�� ]���8� � ]������� ]� [IK$�� U�K �R ]��- AR 1�j��� 1����; 
 c�F  � U�KE- AR � �Cn1��� *�%2E-C A? [IK$C��, ]CK� 	�C��� ]CK 1CH�n bj+$CF >< DC@=� �CTIKL; 

 � $+X%�� L�,< ]%� q�J�� N��T *�%�� bR ]��� [1�2 �2�,L�-C AR N�C�%�� 6�C���,  [IK$C�� 1Cl< �C2�,L�
 � x��� U�K ���$���E- AR �?S,�G �� L\J��; 

� cd2<#cIJ"�� �� h�� ]%� ���+B� ��7P+ >< \K�  S , <�H �C�In � �C� �,�C�� �C�%K� �C%�K �� N�
��%K ��,  
%���� E�; 

]����CC��� ]�%�CC�%�� 0�CC%�7�� �CC!�%�7�� �CC�%!8 1CC�`+ >< \CCK�  CCS #� cdCC2< �CC%�,  UCCm1+ ><� ]CCK
 ����HJ�]�7%S< V6�\ ����� V[�\ ���� ���� �� �K ��, >��Fp� �?� ]�7����� ]K�,��Ij%�� �?� cXP+ ><� ,  oC_1+ ><�

L�?P�� QF #� � ��$R�S ]+-�� 6\2�� �%!< �S,L, �L$S� �I���� �E-C A?  �CRI��_ �C"F �C?+L 1C�< �C�8�
 
�� 1�< U�K>I���%��� 0�%�7�� U��I�+� ]; 
 cd�_ #�*=X�� � [1�`%��� *�S,$�� � o_1�� �?� \K�  S,  >< \CK�  CS U�IC%�� cdC2< >< �C%�

��%F1� ��+,  
�8� N�C�%�� 6�C��� ��W_ ]� $+X+ ><� q�CRI�� $CJK ]C� $C%�� q�$  �C%F, U��C7T
�72��,  ]� �S,L o_,� �F,�� E$+<� E1�� LI7C2 c� [1C2< ]C� ]���C�%�� �C%!8� ]� �TIKL � E$K�2

 �T-�\T� �TIKL 1�� ]�� EL��F<� �!��<��+1� L�IS ��B �s 1ldT ]��; 
�CK�JT�� �C��K ]C%+ ><� �C"F QC��� �C%!�L �+1+ ><� �T��H� �!�%2d� ��\S  S U�I%�� cd2< �%�,  ><�

]C%+ ><� \���  ��J�� �+1+ �C���S�� �C��K, ]C� �C�7P+ ><�  �� �?��ICn< � ]��C�%�� QC��� ]+1C��%��
�+1� L�IS ����J2 ��B �?��%K<; 

$%�� ��J� U�K �,��� ��2� #� U�H�; 
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 f+FU��D : X+X7�� $JK ]� N��H 	���� b��7� #� OXS 	���� c� U�K 0�XP�� 1�GE-C AR  �CJ�f�� *�C%����
�_< b����  }$P%�� 6���� [1�2 � �s�� L\7�� $"��� 
%�� 	���� [q�RI�� $JK ]� $ $;  

 }�7�� ��¢28� �7� >< $P� ��¢28� 6$"� ��7�_ [1m��%�� |,��� Q�7�� �W+< �?W7�� [1m��%��� �"
[1m��%��� �"�7�%��, o�%S� 8���¢2 TI"c 	����:  �J�� ��B#� � ��,  #� � DJ�� �W+< �?7� ]��� 

	���� : kI%�JJF< �-�� #� ��JF<  ]�<��S; 
/ ��g��� : 0�"�B U%��U�K 0IW�� ��b%�7�� h��P �� [��F ]q�RI�� $JK ]� $%�� 	��� �H�G� ,

 �"���� {+$��� 6I�K �1������� ���� 6I�K�?  
��,d�E:  b%�7�� h��P�� 
�+,I�< ��W+p� NW: 

���: 	+��%�� U�K h�f��; 
h�Z��:  �LISI� IR ��  ]��8 V< b��� $���2 �h��� �?�_ X�S [1�j�; 

����Z��: $+< ]�� LISI� IR ��+ �T���a� ]� �*�KImI%�� E-s �"�7�%��; 
 �%���+7"� $�G.��V  -G< D� *1�e �%� ��p_ ]��1��� 0�%�K ]K�R1�`�� ����� h����� X�S<�, E- AR� 

8� $���20�%�7�� O$� �_�17� [LISI�� , �  j� �� �%S1T b��� h�����$P� 	+,�T�  ]�= 
^ 6� �%F,
#�  �<�$P� 	+,�T� 1�� ]�= �< ,�*���"%���  $JK 	����] A%F �1��  ]�]�F, h���� ]� �R1�^ �<,  >���

 y�+1F�T U�K ��� ���� h��  � ���� h�� ]� �$S �1�j�  ��_ c=$�2=� ]� 1j�<� �?2,L; 
 ��l� � ]� L$Ka $�FI��� b�_ ,����� Q�7�� �T��� ���� h�� ]� *������� ��$C�FI���� Q�7�+ �%�_,  ��

��� ]� ,�C��� ]C� *������� �� �C� �C"��� ��� wIC%P�6�C�F8� ��  *�$C�P� oC�,< ��� LICSI�"C� �C?�_ �
X�%�� ]�F q����� ��������; 

WF2�� $ i -% �%� 	�C��� �C��< UC�K \CH< ��2�,L >p_ CRI�� $CJK ��R�1C�B 	�C��� �C%K� q��C2 ]C� >�%�
�2�,$�� �T< �2,L� E1`H ]� �� -G<� ,b�J��� �"��� � ����, �- A?�� _ z�< �C+�7�� �+�^ bR *���a� ��

� UCC�K E,�CC��G�  CCj� �R,�CC��G���CC��\�� �� �1CC���1CC�J����  1CC����  CC7S����CC��=�� �� �1CC���
1�J����  yP�$�$F�� q�� � �R ]�� �R ]� q��  � �, �G 1C�� �C����%�� q�IC�8�� *�C+��1��� �\C���

 cv���� b��7��$F�� >��� �; 
�� h���  !�2, [$K �� b�J��� �"���   j� [LISI� D�e �� b�%�� q�L�B� U�[\���,  ��R�� �1C�j�

 ��"�� ]�� q��� 1��F�_ ���7�� ������L�7%�� L�v�; 
 ,���G=� � ,���G=�  j� ~�� �nI�� D�e ��- AR >��X��,  h���  � >�� L�v E$K $PT ��K

E$K $PT L�7���  �?�� ���� h��{+$��� h�� E$K $PT�, #� 0�@ �� E$K $PT� �_,  y0I�%� �,�$S �<� 
�_1^ �< ,1j�< �<  >��X�� D�e � ��< h7H h����  ����_ �?� E,���G� >�� D�-�� �?J+1"�� q\f�
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 ��7�� 	��� � 1�+< >I�����?7+vIT ���7�� �J�� U�K� L\J�� � x��� U�K �; 
 ,���G=�� ���� ��_ >�� �eB�K c$+ ��p_��%�K [In U, �- A?�� �C��� O���_ 	$  [1C�j� [LICSI� bCR�

 � �"%K U�K c$T{+$��� ��K, �"��� ��K � �"%K U�K�; 
   !�21�� $F< � \j%_�� �IJ�� ]+-�� 0�%�7�� $F< c�n:  #� cIC2, c�n $n�Y :� � IC�� �C�7�� �ICJ���

]�����;  	���� ���K h"7_$ ��I"�ª : b`J+ ���CP�+ >< 01C%��«  #� cIC2, UC�B 6\C� �JC�� 6XCP+ ><
Y cIC"�_ ,$� =� >�� �eB �%�B� ,���H �17+ = IR� : IC�� �< {+$C��� � O�1C+ �< {+$C��� ��E-C AR 

[,�J7�� ¬C�J�� 6I�7��{  L�C2B ��-C AR ,{+$C���  �C�%�7�� 	�C��� �C��� >< LIC�"%���CKI��,  ]C� -CG<�
 ��� 0�%�K �+$%��� [1�J��� �%�e� *1� D�m���2�� $P� 0�%�K� 0��F8� 0�%�K�; 

/ ��g��� : �`J+ ]� ��F ���- AR  L$P%�� 	����$, �K cI"+�:  cI21�� h�+ = ��BY ,  1�+�
$��I%�� ���nB ]� ,-�+ ��8 ��, ���� w�JT< �?�+ �W+<�	 ]����R� ��d�; 

�d�E,�:  �%� ���� ����RI�� ��d�� =�<, 
�CCCCCCJRI�� $CCCCCC%F< o��CCCCCCT >�CCCCCC� >B    _b��CCCCCCCR� b�dCCCCCCC� ,1CCCCCCC"%�� �CCCCCCC�d  

 ª�JRI�� $%F< o��T >�� >B¬  bJ�� oJ��2 �-�� b7+Y b��R�,  n: ªb��R� b�d� ,1"%�� ��<¬,  �C�  j�
b7_���� c�n: 

$CCCC%�� c� hCCCCF �CCCCW_, >�CCCC� >B    CCCCCCCW_�, k< >\"jCCCCCCC�� $?CCCCCCC���_b  

 	�����$  bJ�� ��J��Y �J�%�� >I�T �� ��K< �J��; �%K� �+L�"�K�� ���In �J�� ��8��; 
�%� $	�EF��  bCJ�� ��� ��R� ��p_Y =�� �C2,L� {+$C��� �C�F�R��C�� 6�C%�,  [\C��� UC�B [IK$C���

>���  � � V6�\ ����� V[�\ ���� ���� �� �K ���K; 
� cICC"+ �%R$CCFd_ >�CC�n��+ >�CCl� >�CC���-CC A? −��-CC AR K$CC�� ,�CC��< ]CC� �< ����CC��� [IK$CC�� w�CCJT< ]CC� [I

�������− 1G�� �� cI"+: ��J��  R< h�+ �� q�RI�� $JK ]� $%�� >B, �C� c�"_ −�C��e >�C��−:  �C2� �C�
������ 0�%2< L$7_ �L=�<, EL=�< 0�%C2< �C� �,$CT< $C%�� 	�C��� ]C�� c�n?  bC�K 1C�J��� EL=�< �C2�

� $JK�# �C����� ]C�����], � �C���>�C� [,�C2 �?%C2� �C���j��� �C%��_ �?%C2� [$CF��,  [$C@ ]C� >�C� �eB
J�����  �?!�%2d� EL=�< b%�+ ��J�� c� �"�7T�����< >I�1��+ �R�1+ U�F,  >< O1+��- AR  E1�-C�_ bC�K

 hC��� bCC�< ]CC� bC�7�j , bC�%K �CCR �CC�J�� c� hCF O1CC+� ]�CC����� ]CC�����,  0�%CC28� ,�CC�G� �CC��
�7!����, >�%��2  j� $P� � ��e eB,  �%2 ��� $CJK ���< �2�� Uq�CRI�, \CK�  CS # $C�J7T �C�< oC�;  ]C��
As U%2�- ��R�1C�B #�  C��G �C2�� ��R�1C�B �%C2� $C�� ���,  DC�e � �C� >�C� L=�8� ��%C�T � UC�F IC?_
�J�%��; 

���� O<, ]��� bJ�� U�K [\��� *L,� �eB E$�� bR b���  !�21�� � �R�1���� #� �%F, ���K E$�� �T
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��� V[�\ ���� ���� �� �K 1�`H ��� �RL,I+ ]���a%��  !��� ~�� V6�\ ��[\��� <1"T �� �%�,,  *��If�%�� 1j�<
 bJ�� U�K [\��� $PTY  bJ�� U�K [\��� ��< �17T {�� DJ�T �R<1"T ��Y;  ]�J��T �� ]��

 	����Nm�� 1�J� ��� �?J��+ >��,  >�� b��� Q!�lI�� �< �I���� �� E$�� b��� ��!�2, � [LISI� bR�
 �?J��+$ U��7T; 

$	"U��� $ ,�� -% ���� U�B x��� �KL IR,   ��L IR ~�� V6�\ ����� V[�\ ���� ���� �� �K h�J��� w�JT� >�� �ep_
_ �J�%��U�% �� �J�%��  ��L >I�+#��J� cI"+ \K�  S : '�^��_��`������� � � � � � �a��b���c��d�() c�

>�1%K:49.; 
 bJ��_Y � �"F oJ�+ >< ��J��,  � ���K U��+ ><� ��2 ��7T ><� U�� 1�< �%�_ �� q�P��+ ><�

��� �%2� 1�e �%�� V6�\ ����� V[�\ ���� ���� �� �K ~�P�  � V6�\ ����� V[�\ ���� ���� �� �K z+1; 
C�� *�l$�%��� w$J�� ]���- c�Cn V6�\C ����� V[�\C ���� ��C�� �� �K ICR �C?K UC�: �(E1%&� _�M+17%� ?R�1��� 

 ���< ,-�+, cI"+: � �1 	"# �E1k#� W1V �E]1GU5 l+1�V -% -	�+ U�� -�+m�*�� \�2"n�� $./� :;.GV ?]	"#
�� �i�E.��V$#+V $M+7% YR �oK (E%&� _�M+7%� ?R���  bCJ�� >�� I�Y 6IC��� x�C�� ]�C�, �C?� c�Cn�: 

�(E%&� _�M+7%� ?R���� ,i$C�� 1C�^ �< i$C�� $C�I%��  CR $CF�� �< cdC�T� ~�C� $CF< cIC"+ �C� ?
i$�%�; i$�� cI"�2;  bJ�� ��7�+ �� ��8Y  1C�� I�< =� �C+��7� =� bC�K =� >�C%jK =� 1C%K =�

]��2�J7�� =� ]�+I�8� =�, � �%�B� �+$�J7�� ���$�� ]� ]��%����� ]� ��7_ w$����K�%C2��� �C_�17%��,  �Cl
0�C%�7�� ]C� L$K ����2�� >��X�� � D�e ]� x��� � 1����, >IC¢f�+� >IJ�C�+ 0�C%�7���,  �C���2�

 1�J� L$K0�%�7�� ]�; >I¢f�+� >IJ��+ 0�%�7�� ]��,  ����2� ����� [,I��� U�K ~�� 0�%�7�� ]� L$7
 bCJ�� ��, ,IWF �< *�l�`�2=� =� ���1��� ��KL8� ]� b�\2�� ���7�� ]� [1�j� ]���< � $SIT b���

Y  �� 6��"�� �<�� ]� ��< 6XP+ �%� D�e I�� �<$J UC�B c�ICn8� �C7� �  C�T $n� �7+1��� � ���`%�� w
#�� e��7��� g�8� �1��� U�B ]�J!�`��� �l�`�2� �?�_ >��; 

 
�K� ���� U�B �KL >I�+ >< �J�e ~�� 	���� >< LI�"%�� bJ�� cIn �Y  bJ�� �$R ��K�Y;   �
�- AR  UKL< >I�+ >< ����  � $K ��1�%��>< � �J�+;  bJ�� hF< IR >�� �ep_ h�J��� hF< ��8Y 

 bJ�� h�� ]���Y,  bJ�� hF< ]� h�� >ep_Y ����� ~��� �"�"F; 
���- A? �%�7�� �7� >���7+1��� ���� � ��+1�� � x,$+ 0�S 1�� ]� 0,  ]C� bC7+ [�C_ UCW� �C%��

	+�CC�%�� $CCF8 c�CCn �CC�+,$T:  bCCJ�� hCC�� 1CC�� � �CC�< �CC"�"���Y cI"��CC�,  cI"��CC� �CC�IJ�T �CCR ��CC�<�
 %7���; %��� �J��� ���K b��� 1�e �%��� �J��� ���K b��� >< h�� ��< b7+ ��C�<� �C��K ���H 1�e �

 ���� � >�$+$@ ���< �W+< ]�� >I��T bJ�� �2 U�KY �?�7_�,  bJ��Y C�  C7�T = �-C� ]CK U�-C AR 
 �Cs *X�%T b��� �+L�"�K=�� ���%7�� �J�%�� ]� wI�E-C AR [IK$C��,  cIC2, ����CH ]CK #� bCm, #�Y, 
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L$P%�� �%!8� #� �F,�+]; 
/ ��g�p�:  oJfT ><  �d� $%�� 	���� �KI%P� [,�vI�� �"��2 �KIJf%�� q�RI�� $JK ]� �7��S �

�� �?KvIT� 6��o2�� ��f� U�K; 
�d�E,�: �- AR  #� 0�@ >B,<]�F �, �B�R1�^ � �< [,�vI�� � � ,]C��C A�  V+ >< b`J+ �� � ��< U�B �J�

 �eB �7��P�� ��7J� ��e,  ��l  	���� ����  !�2, [$Kq�RI�� $JK ]� $%��,  V� �%�B� }f�� *$S �J�_ �
� #� �%F, IR� ,���Bd 
�  ���K<�  ��K h��� 0��@<  "� �%�, h���� �7� 1��G�� h�� ]� ,����

�� *$S��@$F��  � E$K *�  h�f+ E$K 
��� �  "+� h���� ]����� *=I"��� ����dT � , ��
 k\��� q������ >\_ q��� ]� ��< ���"�h�f�� �n� E1W��2< b��� �< *L,< �eB,  ~���- AR ����dT, 

 �f�� *$S�  !�21�� ]� L$K ��_ D�-��]C��C A� �� ����dT ���� ; 
 �?��j� 
%�T ���2, U�*I%�� b%T 6��F< ���2,� E- AR� ,� [LISI�< [LICSI� 	�C��� �C�� bC��� �?�+

 >$+= �7��S ��$�Is, � ,[$CF�� �Cn,� bR� �C?��K 	�C��� hC�ª*IC%�� bC%T 6�C�F<¬  6�C�F8�  C"��
 �%� �l ,��?"��� ��,�< �R$7� �n,I�� �?������� q��� ]� �?�"� {+L�F< �?�_ �%2� b�I�,ICJ"�� c�ICF<� ,

E- A?_  
1G ]C� U�B �R�X7+ ������ {+L�F<�C?S,  $CS� #� �C%F, 	�C���E-C AR �R1C��G�_,  hF�CH 0�CP_
 $�P_ q�����E- AR  o�E- AR  ]�_ 
%T 6��F< >< *I%�� b c�IF< ,��� ,IJ"�� � UTI%�� bC%�� �Cn\K �C?� ��

*I%�� vIP+ = �< vIP+  R �%�F� *I%�� b%T 6��F< , 0�?"��� c�In< ��F ���[$CF�� �n,� � IR�, 
E- AR�  ���21���?�J�� N�T =, �R1�^ �W+< �l� %�� �PwIC% ,���C�7  #� 0�C@ >B  C��� �C�JT �C��K >IC�+
U��7T;  
/ ��g�q�: �?� ��"���� 0�%�7�� ��1K< � �?���P� � >ImI�+ ]+-�� q�J��� � ��+<, ��,  �<

?0�1�8� � �I��� 
�d�E,�:  =�<�� ����\K�  S #� OI"�� o�%P��� b���;  V�2 >���B  � >8 ��In U�K h2��

��%K�, ����"��� Q rF� l-	n/�*�� \�U $%&� Q O+ D+J ? � -%� KF+ WG2X ?"9,  o"+ �-�� D�-��
 VF� [IK$�� ,���< ]� �R ]� ����%, ���� �%��� >I�+ �W+<;  �>8 �- AR  IR �%�B� �\HB ���2� ~��: 

��� �J�^,  ��1�� �J�`���'�O� �P��Q�� �RS�()*�1P���:93. D@ =� ,� 0�1�8�� 0�%�7�� >< �
�?� ]���,  �J�^� �ep_ �H �$ ���K ��- AR '�O� �P� �Q�� �RS�(,  >B ��7��  R< ]� o%S c�n $n�

q��`%�� >d@ ��`� �?%+1�T ��`+� ��1�� �J�`��,  �"��� �< ������� �J�^ ~��_ �J�`� �?� ����7���] 
 �?� �"���� ]������� �%!8� �J�`� �< �?� �"���-�R��; �J�`�� o�%P�� o%P+ ]��; 

���- A? H��\K�  S #� OI"T o�%P�� b�,  o�� 0�%�7�� o� OI"���� g�� U�K >��7��� hP+ ��<�
[=I�� o�� 0�1�8�; 
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 � $%��� #� ]���E- AR  $SI+ = L\J��−�`��J� 6$K o�− �Cn\7��  j%� �,8� � 6I��� c�j� �C�  ]�C�
 � 0�1�8�� 0�%�7��E- AR $�����, �?�j� $SI+ =, ���`%�� =B, _�- A? 1G� 0b@; �?�j� LIP+ = �n\7�� ]��; 

��n ��  � 1��8�  J"+ >< 1��8� ¥1@ ]� ��< $F< ,I��+ = ]��� ���7��,  �C%!�L ���C7�� ���n ��  � >< �<
q�IH U�K >I�+, <�� ����%�� � >I�+, C?��K �IC�� 1C�^ 0��C@< �Cl� �C?��K �IC�� 0��C@< �Cl� ,

��_ �I�+ L�?�S=� q��� ��x� �f�� ]�� ��� h��� ]�� ��; 
���- A?  UC�K �IC��+ >< oC�%P�� UC�K hCP+�-C AR c�IC%��, �R��C�F �?C���8 �IC���+ ><�;  �eB DC�8

{+$��� � 0�S �%� ��J�^< ]%� hR-�2 DT��F >p_ �J�^�; 
��- A? �%�  Ve]�7������ ������� q��`+ >\_ �� b�n z���� �7� $K 1�  w$J��  R< ]� − VT ]K 1�-

�W+< �R1�^ ]K� ��!�K− ��< c�n: ,d_ �?%�K UW"��� �IW� 6In ��� �� of"T = >< \K�  S #� L�
�?��%K<; �- AR � q��`+�- AR q��`+; 

�K N��+ >< q��`%�� �� h�f_ h��^< 	+��%�� $F< [1�, �C� c�C"_:  *1C�e �C� �C�<−, � bC7+ ���C2
��+I�− bm1K � �1�^ ]�� D� on� �%�,  V< ��1K< D��_��?�� −�C�_ ]C�v >�C� b7+−  
$CK< 6IC�� �R

b�S�F� �1"_; 
E-CCC AR  6\���CCC� $CCCF�� ��?CCC���� �CCC��� ��dCCC��'�B����C��D��E��F��G��H��I��J���K����L��
M��N��O��P��QR()0�CC���:99¨., [1CC�J� �CCJ�`�� 0�CC%�7�� ]CC� L$CCK $CCK�;  \CCK�  CCS #� >8

 c�CCCCn �CCCC�%�� �CCCC��  CCCC�d� �CCCC?�7S'�O��P��Q���RS��T��U��V���W��X��Y��Z��
[\( )*�1P���:93., [1�J� >����� ]� ��%�� ���  �<�, � �I�$�2�_[1�J��� ]� �J�`�� >< �; 

1!�J��� ]� �J�`�� ���� �eB�, 1!�J��� �J�S� �� ]?�� �%� [,��� [\��� U�B [\���_,  �� 01%�� >�� �eB
�J�`�� [1�J� h�P+,  01%�� o"+� � R<  ]� �+=I��  R< �� ��7��8� ��_ �"�� >I�+ $n �W7� �%�_ 0�1�

��_ �"�� >I�+ = �W7��,  >p_�- AR 1�<E ���K,  ~�� �%� 1�-T >< bR �J�`�� >< ]�T =��q�I�;  >< b7+
= �-� 1�-T, ����H �¢�@ ��1�-T >< �J�`��; E1�-T >< 1G�� D� E1�+ ]��;  
>8  bJ��Y  �1_ ]�� �

 �%�%�� ]��� �J�`�� -�1�j� [\��� ]K ��1GdT− c�"_: � �UV s�B� s*R>��*], R �� +FK I"J �% W	K ��
 +FK �EF5 �% W	K -]� ?� ��� W;�;t�VW; �; 

��- A?  ]� �I?�+ >< o�%P�� 1���-C AR 1C�8�,   CS #� IK$C+ ><� �C?%�K �C?�%K �\CHB UC�B �I7C�+ ><�
\CCK�, �\CCHB� 1CC�G� [ICCKL�  CC%K E$CCK >�CC� �eB 01%��CC_;  �CCJ�`��� ]+1CCG�� $CC"�  CCj� ]CCK  CC�`+ �CC�p_

�%�%���, �+ �� E$K� 
1"�+ ��� ��`��, U�B �� q,  
%R >�� �eB ��<1C�j� §�1C_ �Cn� E$CK� xIC�P�� �,  �C�p_
+`+1�  }$�� 1�+ ��d� >�f�����_ �J�`��� ]+�- A? 6�?_< ��W�� 6�$n< ��X�; 

11/ ��g�p�:  �oCC� ,$CCH �CC�< ICCR� N��CCH �CC�XF< �-CC�� gCC���  CCR  � ]�%�CC�%�� �CC��IG� 0�K$CC�� ]CC�
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x�,$��� *�1m��%�� � >������? 
�d�E,�: eIK< #��, #�� =B [In =� cIF =�; 

�- AR  ]�J+ �%�− b7+�- AR � c�a����Ed� − ���7m ��%�K ���F � ��< ]�J+ �%�,  �%!< >< ]�< �� ���
 $S��%��−[�K$��� ��7�� �J��� 0�Jf���� ��<−  
T� �� ��7�� �"� ]� �R$K VT1�e �� ,I?� $7� b� NW �

� � [,�vI�� � ]�7����E- AR ��d�%��; 
 }��� *I"�� ��d�� �?� 0�K$��� >����- AR N+������ >�W�, � �?� *I"�� ,qI�f�,  � �?� 0�K$��

�7%P�� hfG,  *�1m��%�� � �?� 0�K$���x�,$�� �; #�� h��� �%�_ >InL�H >�$R�P� ��8 
 $?P��� 0�K$��� c�%��� �?%KL� [$F\� $m� �?J��F�- AR o�%P�� U�K hS��,  $F8 vIP+ =� ><

 �  �J+�- AR >�$�%��; c�%�� c-� ]� o�f��+ �%�_ �< 0�K$�� ]� o�f��+ �%�_ b7+; 
 �I?"�+ �� x��� ��K1@ O1G< ��d�� �l ]��E- AR bK1��� �"��� z7W�,  bR��c�E.�� _E.J $�@G%, 

 �� ��<� qI�f� D� *1�e ��  j� 0�K$�� ��d�� 1�^ cv�I�� *In ;�R < 0�Jf��� ]� h��< ��<  � ]� �
��IG� IK$+ >< b"�+� � >������ ��- AR �� q1"�� N��H  %K; 

 ��d�� ]���*In cv�I�� E- AR  O1G< ��d�� >�$� 0�"��2� [\�� 6I"+ >< $+1+ $F< ¡d+ I� >��
>�$� �< ��K1@ OI�_ N��+ �� ?�?"_� �K1@ N��+ 1�< b�� ]� >eBcI"� 1��� ,:  D�%�� 1�< >e�� 0�S

�0�"��2=� [\�; 
 ���K1C@ OI��� �"��� � ��I� ��K1���  !��%�� ]� L$K; �R,$C�J+ >< 6�C�B  C�� ~�C� bC7+,  ~�C��

�R,$�J+ >< $P��  ��; D�e � ��K1@ OI�_ ]� $�=  �; 
��- AR �?� E��1�e �-��; *I"�� ��K1@ OI�_ ]� $�= ��<; 

�c�E.�� _E.J $�@G%� ��7T >< hP+ ��_ ����, �C��� �C��^ ��< z28� o��  �E-C AR ��dC�%��,  V̂ � hC�
���� ]� ��< �$� 1R�� IR �� U�K L�?�S�, ��K1C@ �C+=� �$K� c�a�� ��<� ��< b� vIP+ ���,  vICP+ �C�

 
�n< >< b��K1@ q�I��� b� 1?�+ ��d�� � $,  d�E1N�� W1X� $.1G��V �#*1m d�E1N�� �1 	K :� * k� ��R �>�
��R, K�� :� cE,� �U > E7X �� �FV�/ ��R ��u� +"J�=�e 

 bJ�� cv�I�� *InY �1T� �n,  *�e [�X^ $7� ��I7� 1¢� $7� ��17� IR �%� 0�1"��  �n �%� �n
w�n1��, �Ta� [�X^ �Rg�< ]�� cv�I��� �s *1� b��� h!��%�� ]� L$K � *I"�� �1T�,  �  �n ]�

 #� $JK  �n� h��� b�< ]� 1�7S  �n �Ta��F��, ]�,  ]� �R� 1�j� �?�_ U��"��� >I%��%�� oS,�
 bJ�� ���1n ]�� �?��K #� >�Im, ������� [1�GY,  bJ�� �"+ ��_Y  ���� bR� �Ta� ��v�� �R$7�

2� [1� �n� �RI�� �< >�%l, ��- A? �%�7�� c�n*I"�� 0  V+ >< ��_ ���� V+� �"��; E- AR ��d��; 
 bJ�� >< ����j�� ��d�%��Y �C�v��� *ICn *I"��C� �C+$%�� $S�C�� 1�dC+ �� �n �%�,  �C%�B�n ICR �C
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 �\ ���� ���� �� �K �\ ����� V[E$P�� � V6, _ �C���7�� $PC��� $C+1� b� $P��� 0�Jn $P�� ��<� gCG �C?�_ *dC+ �C�
��7Cm UC�F ,< ��� ]�F =� L�2p��  bCJ�� ><Y *I"��C� $S�C�%�� oC�%S 1C�<,  ��C�� �� �K ICR �Cn �C%�B�

�1?@ V6�\ ����� V[�\ ����, ��- AR  ]C� L$CK �C��K �C� c$�2��$C%F< 6�C��� �?C� �C%!8:  6�C��� �C"+ �C%�B �C�<
 � ��K8��$P�%� 8���K; 

 $P��  � �"+ ���- AR ���� 1R��;   � >< ���� ���� I� >8���%� bJ�� c�"� �"T $SY 
�"T $S��%��; 
��7� ]�����1T �� >< �W+< �K$J��� ���� x��� �  bJ��Y  ���� ><,����  bJ��Y  1�d+ �� �%�

$S��%�� o�%S �"T = ��< ���� ]� 1?�+ ��p_ �I�"+ >< x���; 
 cL >ep_�- AR  *0�CS �eB ��C+� �C"+ >< �C�� *1C�e �C%� �C���� *I"��� OI���� *0�S �eB ��< U�K

*I"��C� OI����, _�C"_ $CF�� $PC�� =B $CF�I�� $C�J�� � �C"+ = �C�< � [1R�C� �C��� >< �$C7, � ICR
 � ��K8� $P�%��$�J��, �E- AR  � ����E- AR ��d�%��; 

�?��K �J� >< b`J+ b��� �j��j�� ��d�%��,  >�C� >B� 0�C%�7�� ]C� 1C�J� L$K ���n ���-C AR  OIC�_ UC�B |�C��+
��K1@:  >�Im, ������� >< ]� #���� *In 6I?�� ~�� ��< �?+$R � �?��Kv�C�  �C"_ �C??"_� �R$CK�

 � z���� *In��o�%P�� �n ]�%��%�� L\� ]� �1� � ��v�� �7n� ��< ��v�,  bJ��Y  *�e � �Cn
��17%�� �n� ~�� w�n1��,  �C�17%�� �C?��� >B $7� g��� E0�S �%� �%�B� 0�1C"��  C�n >< $C7�� IK$C+ �Cn

>\_ U�K; 
 ]�+ �� �?��K #� >�Im, ��������� �1� � ��v�� �7n� �eB �?+$R ]� o�%S �n ]�%��%�� L\

]�%��%��, ���- A?  ]� o%S c�n R< ��7��:  *I"�� >B−E- AR  ]� ]�� L�?�S�� ��K1@ OI�_ U�B |���T
��d�%�� {�� 6�%T− ?J��� $��  R<  �� cv�I�� *In ><,� � ��v����� �?J��- AR �"_ U�B |���+; 

��- AR �B �J�+ >< hP+ >�IGB �+� x��� � ��1�T ><� o�%P�� �[1C�`�� [I"� bR ���� ���� ><, C���� 
� ��< bR� 1j�< >����� >�� �%�� �K�_$ [1�^�%F����� QJf+ �-�� IR ��< E�7� �2�; 

 � 1�j��� ��7+  j� ��< �7�E- AR wI�� Oe< �?� b��� ��d�%��, �-� c�n x��� �7��;  ]���-C AR  �C?+ =
���� x��� �17+ >< $�= ��8, �d�%�� ���� ����S I� 
,$C�� ��K1C��� bC�+=� �C�T  G$+ 0b@ � � |

1�8� U�K x���,   �F �eB�< *I"�� ���� *I"�� ���� �\G �����,  UC��T *�IC2 $7� -!$K�
����, �C��� z��CG $Cn �C?���G �-�� NJ�+�,  h7CH< ]�C2 $C7� �C��� UC�B wICS1�� >IC�+ �C%�, ICR�

h7H<�; 
_E- A? ��m�� >I�T �?�7� ��d�%��; + b7+ NCm�� {+$C�� ���l$CF �C�<� [,�vIC�� � �%�, >�IG�� ��7

XS�IF >�$�, � ¡d+ �� ��< U�K ���%T �1�� ��< �C�K< QC_� UC�K >IC�+ >< �$K ]� �H�G �%!8� 1�a+
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�K1@ q�IH ��<, ]+1G� L�?�S� z���+ �L�?�S� >I�+ $n, E- AR O1G< ��d��;  ICR �C�< �$K >I�+ ���
�K1@ q�I���,  �eB ��<� $PC�� 6�C�B  C� *�L�C?�S�� -Gd� ���?�S���L �CT �CT�L�?�S�� �C�K hC���  C��

cIfT� �If�� ]K |1�T ����%�� >< ]�<; 
  �C�n �C� QC"�� bC7+ UC�F 6����� ����IG� IK$C�C >dC� ]�%�C�%�� oC�%S� >�C����� � ]�%�C�%�� �

 �R1�+ #���\S  S; 
 ��?Z��� D%C2��� UC�7�� DT��CH� UC���� D!�%C2d� D�dC�� C�KL �eB �-C�� �C�K8�� CJS< �C��  �eB�

>������ � ]��a%�� ���IGB 1�T >< ��fK< �� ��¢2, �R�$CK� ���$CK UC�K �?+I"T ><�,  ��C?Z���  L$C2
�?��,,  ��?Z��� �?��, L$2,  ��?Z��� ICn� �sI�n ]�� z��� �$CK ]C� L$C%� �RL$C�<� �?��IC@,  �C�< DC�B

q�RI��,  ��?Z��� ]�%����� [$F\%�� x�1��� D��K; 
  ��?Z��� ]�%����� [$F\%�� x�1��� D��K,  ��?Z��� �?�%C@ ��C@� �?7%S �1_,  ��C?Z���  [1!�$C��  C7S��

�?��K ,�$T,  ��?Z��� <g� ��B D� �R,�1@ ]� D� eI7�� �R,I�� �,  ��?Z���  D�B ]����C��� �L�CJK *1��
�R$+<�  �R�$K� ��$K U�K ��1��� ��?Z���  1C�^ \S�CK ��CR ���IGB 1���_ ]���8� *1�� �%�  CS�

 
�<�o�%P�� qI�n ]�� z, DC+L UC�B [�K$�� ]� ��7S��,  DC�B o�f�C�� �C%� D��JC2 � ]+$CR�P%�� ]C��
�+1� L�IS; 

 ��CC?Z���  1CC�T >< D�dCC��CC� � ]��aCC%��  >�CC��,  ��CC?Z��� >�CC��  CC� � ]+$CCR�P%�� 1CC���,  ��CC?Z���  1CC���
$�< �� 1�%C�� �� >�C����� �� ]�fC��_ � ]+$CR�P%����� $C�� �< �� ��C� DCC�B 6\C2�� �C+�, � oC_1T

�+1� L�IS; 
 ��?Z��� L1C�� �C!�KL ]C� �C�F  C7PT =< DT��CH� D!�%C2d� D�dC�� ��B,  ��C?Z��� ��IC2� �C�0�KL hCS<, 

 ���In< � ]�nL�H D� ]����� ��7S��� ���%K<1+$n 0b@  � U�K D�B; 
$%�� ��J� U�K �,��� ��2� #� U�H� 

���� 


