
ناصر يوسف
بلعباس. حصل على شهادة  مدينة سيدي  البرد،  بدائرة عين  ولد  أكاديمي جزائري، 
وعلى شهادة  ١٩٩٢م،  عام  الجزائر،  تلمسان  جامعة  من  الاقتصادية  العلوم  الليسانس في 
الماجستير من جامعة بوترا ماليزيا، عام ٢٠٠٤م، وعلى شهادة الدكتوراه في اقتصاد التنمية 
ومهتم  السياسي،  الاقتصاد  في  باحث  ٢٠٠٨م.  عام  بماليزيا،  ملايا  جامعة  من  المقارن 
لقسم  ورئيساً  ومشرفاً  ومحرراً  باحثاً  حالياً  يعمل  والقيم.  التنمية  بين  العلاقة  في  بالبحث 

الكتب بوحدة النشر العلمي، الجامعة الإسلامية العالمية بماليزيا. 

مركز  عن  وماليزيا"  بالجزائر  مقارنة  دراسة  بة:  المركَّ التنمية  في  اليابانية  التجربة  "دينامية  كتاب:  له  صدر 
بة: دراسة  دراسات الوحدة العربية، بيروت، عام ٢٠١٠م، وكتاب: "التجسيم الحضاري من منظور التنمية المركّ
البريد  ٢٠١٨م.  عام  الرياض،  والدراسات،  للبحوث  نماء  مركز  عن  نبي"  بن  مالك  لمشروع  تطبيقية  نقدية 

youcef.nasser@gmail.com :الإلكتروني

هذا الكتاب
على  نوعية  إضافة  والقيم،  التنمية  بين  يضايف  الذي  الفكري،  العمل  هذا  يقدم 
بة في  مستويات عدة، بدءاً بالمصطلحات التي لم يسبق أن نسجت من قبل، لاسيما التنمية المركَّ
موضوع  على  العلمية  الجدة  أضفت  التي  الإنمائي،  مبتغاها  في  والقيم  الإنساني  مبناها 
التجربة  دينامية  بـ:  الموسوم  الأول  كتابه  أفكار  على  هذا  كتابه  المؤلف  بنى  وقد  الدراسة. 
بة؛ فلا يسبر غور هذه الدراسة إلا بالإحاطة بما حواه الكتاب الأول.  اليابانية في التنمية المركَّ
الإنساني  الاجتماع  من  أفادت  فإنها  اليابان،  أرض  على  الدراسة  هذه  أساسات  بنيت  وإذ 
يحتمل  لا  إنمائياً  إنسانياً  تركيباً  الياباني  التركيب  هذا  جاء  حيث  والنخبة؛  والعامة  السلطة  من  ب  المركَّ الياباني 
للتفكك  ومنظماً  سريعاً  تمهيداً  يمهد  إنساني  تفكك  من  والإسلامي  العربي  العالم  في  يجري  ما  بخلاف  الاختزال، 

بة المتراحمة مع القيم. الإنمائي بفعل القابلية للمغلوبية. هذا في القسم النظري الذي تناول فكرة التنمية المركَّ

بة تتضاد مع  بالنسبة إلى المقابل التطبيقي، فقد توسلت الدراسة بالمربَّع السيميائي للبرهنة على أن التنمية المركَّ
لة وتتناقض؛ إذ تنسلّ من هذا التناقض معاني الحرمان والاستعمار والتبعية، فلا تأتي التنمية مستقلة.  التنمية المختزَ
وفي جانب آخر من التطبيق، فقد محّصت هذه الدراسة فكرةَ بن نبي الحضارية (الإنسان والأرض والوقت) داخل 
خبرة ميجي اليابانية، وخلصت إلى أن هذه الفكرة صيغت مختزلة لأن فيها من البداوة الشيء الكثير؛ إذ إن مثل هذه 
العناصر الثلاثة كانت فاعلة في عصر الإقطاع الذي اتسم بالبداوة. ولكن ميجي أضاف عنصر دولة المؤسسات إلى 
العناصر الثلاثة فباتت أربعة، نقلت يابان البداوة الى منطقة الحضارة، حيث يتضح أن دولة المؤسسات هي الحلقة 
المفقودة في المعادلة الحضارية لـ: بن نبي؛ ما يفترَض نقدها ومراجعتها. وإذ تطبَّق الدولة الإنمائية سيميائياً وتستعاد 

بة في العالم العربي والإسلامي، وقد تزفّه إلى مستقبل أفضل. ز من التنمية المركَّ يابانياً، فإنها تعزِّ
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 9,
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./C<" : ]�^��� B/��� SCC· %� W� �Gs!D� ����2�� S�%2� %� W� º<=�� A,R �E5�
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�
 /5 ��E�� �� Rw2�4��lT� ? ` ST
 S"�n�m W� #� ;S- �R!&T�, A%-%��� S2CC@ X%
Cd[�� WU<%LS;&T �� �  
� −,  A�/�*- ¤2Ð }!� 9"�Gs!D� ����2�� 9 �%-%��� ª#/����� " =�p qt<

��T%-%< �*�G) ��# �Gs!D� ����2�� A
 �� Z�D� =�,�, %g/s ,A�/�*�� W� S&t2;T %� �E5, 
�sI%tD� �� ns!" �-!3 ��VwTh� ��T%;Th� ����¦�� y;T W� S- n��2" %D ± I/)�a�h�

 *t�� �/�), ,'�IX/�� O�VI ��U@ ,n�!��² µ/;��, ,���%*�� %��/�/�U2�� ,
�*b�/�� �./C< %v<
L" :  b%U� ��  s!D� ª#/���� '%�- =�� {�ÆD� {0/2< ws�

,§� W�%¦��, §� ÊR%;�� �T!C�� �- ������� �-!l2�� ���=�� ��nl�� �� ?� 
W<§*��, §� 1b%2�� �T!C�� 9 ��-![���"±�²  

­ −  A�/�*- ¤2Ð }!� 9 >n� �d�6 �!"" ����2�� 9 ��T%-%��� �-!l2�� ���%�<R
�Gs!D�� :>I%v�� }/i�d� �-I%C�" '%�G�� ��d�� 9 Z@!��  \0 �Ut" ����2�� A
 ,N

./C", ,>I%v��" :�%�� ?5
 W� �*�,� :2�� ��U^D� S2��%UK� Q%2U�� 9 n��2�� 
���� R%*-
 a� ����2�� I/H ab �� ��%0 :#� ª#/�Tu� /5 %i�+ >ns!D� =*G�� A%s 

�%-%����"±�² �*� %� ;>/��2�� }/i��� �-!l2� �b�IR .,%�2< %�-%2s A
 >n� �!" ws 
S�+ Ì�*�� '¬�� �6r- ���*� ���b!�� ��VwTh� �%i���  

� − , ��T%-%��� �-!l2�� ./@ S&�Æ� 9 Aw*T/- Awdb =�2*<± �<I%v�� �-I%CD�
��G;��� �Gs!D��² 9 ��T%-%��� �vi��� {tU2;< :G�s!" I/��� eI/d- �� 1d\2<, ,

 e!5%��� ×&" 4 :2�� ����n2z4�, �<I%iGT4� �%-I%CD� =*G2;< ws ,�Gs!D� %i2*�G)�
q;&" ��T%-%����LC� *�%L � JEÓ� >E�� ��T%-%��� �-!l2�� ���%�<R %�-%2s W� ¥K 4, R%+
 =0,

                                                            

±²1 =�p ,Z�D� =�," ��Gs!D� ����2�� 9 �%-%��� ª#/�����" , �(��3/
JY�± �� e=*C�� ># ���� 5 y+�/D�
�8 !-/2s
 ����B²© ,�
�  

±²2 �d�6 ,>n�" ��Gs!D� ����2�� 9 ��T%-%��� �-!l2�� ���%�<R� :>I%v�� }/i�d� �-I%C�" , �(��3��=%� 
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, WU�, ,�,rU�� 10/�, e=<!� W� !¦s
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*�!�%L���
 !¦s
 �!z
 1��!� W� ��C- ��  � �vg �CC@ A%-%��� A�- Aw*T/- �!<,
 �Gs!� ��T%-%<�" �%Gd\2�, ��% u� ?�0 �- ¯=G�  �s!" S*� ¿2T
 >E�� !�u�

���=���"±�²!D� �-I%CD� JE5 9 /5,  Q%Gb
 W� {tU�� �� �=� �<I%v�� �Gs�
 }/i��� �E5 ��nU"!� ?5
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v<
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./CT: ��/< �Gs!� �T%s ��u� JE5 A�%L ;!z�� 9 %�I/  �!" A�� :5, ,%� 
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�0 ������ �
($�C  
&T� J%�k!*2b� w�+ %���*< WU< `%L B%�Cd�  �sr�� �%�-R
 9 '%� %� 1�lT A
 

%�Ud;� ,
 %�+=5 �E5 O�d+ ,%�dG0 W�  b%��  �sr- � W� eI/  ?b!T A
 %TRI
 %�T�
� W<!z�� �%�,§�e!U&�� e/0 W� a*" :2�� �Gs!DN �, !���� ¹[- y�G\2�� ��-#%�, 

*G) �%�� !�
 �E5, ,�-%�h� �%�� %�� !+/" :2�� ��2z4� y)%�� W�%L �  
v<
 %TRI
%Lt� W� �Gs!D� Ê%��� e%�@ 9  �sr�� Z�*� XaT A
 ���U �!zu� :5 

e!+%�2� :5 S;&T �0/�� 9 WU�, ;��<%G2�, eR=*2�t� �� ` Ê%��� A
 w�b 4 ,;%��U 
t� %gu��U>§G�� qU&2�� '%\z
 Ç<I%" W� �Gs!D� '%�Ku� �z�R ��n2z� � ´ � A�

t���U%¾/�� �!" 4 �"%- Ê%��� , O�� �!z
 Q/�� 9 %i�� º^G" �^G 
 �- 
t� �@ %i2�i���U Q/�� �¦� Ê%��� ±'¬��² �V%;� =�C*" 9 =<n< '¬�� w��- ,

;�<§G�� #� `%�D� e!V�R 1�b/" �� {C< A%;Th� �� ST%\db A�,%iC��v" O��, � 
A#�,�Gs!D� ����2�� ��d�� 9 '¬�� %��� 4 �, ����2�� JE5 n<n*2d+ =�, A� /5, 

A%;Th� �� A%\db S� A/U< 4
 /5, ,%5X,%l2< 4 R,=@ W�k �, ��i� Xa"
h%- A%;Th� ����" %g/s R%�204� ;'¬�%- O��, A%;T#� '¬�%- A%;Th� ����" A� 
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e!V�R 9 !�*2;D� :CG< >E�� >Iw*2b4� ­Ih� {V%¡, W� �&�¡, =*"� � '¬��, �+ 
*G) �2¢�t2D� qH ?�C��, �+!*D� �� JX,%l2< R%U<N%L � '¬�� �*� >E�� �# W� ?� W�,

�
 /5 >E�� �r�� �#%D ?A%;Th� �� A%\db S� O�� A/U< '¬�� È\K �%�IR �
GGb%L?A,=dz W-� S�d� 1k�/" %� /^T �� .,=��, ��I%v�� Ã/Cb 9   

2G�
 ��VwTh�, �<§G�� QI%l2�� W� �d6� �� B%C< >E�� =�� :5 ?�C�� A
 
A%;Th� y@ 9 S"qGs  U"I� �#� '¬�� � ����bh�, ��-!*�� er&�� 9 �E5 %�<
I

�� �=5X {�s e!5RnD� µ![��, {;³� %5'%� A
 �� .�/�
 W� ��",
 %m ?H!�� 
A,I%0 I,!H %¾% 
 %�=*-,A%�%5 R%;+, ,A/�!+ �,a�,  �v<
 %�<
I%L 9 ­=@ %� 

 �C� wT '¬�� wT wdU+ ,e=5�X ����" W� ��,Æ;� ?�C�� %i�+ �T%s :2�� A%-%���
K/&T/U�� ?�C�� W� �sI%G�- S^GU< >E�� �%-%��� A%;Th� A%-%��� ��",
 =C+ ,��b/�

A,=dz W-� A/T%C- !��2" ` WU�, ,'¬�� W� q¦U��; 1C" `, �r�� ./@ ��%@ %gu 
S�+,:�%�� :5 ?�C��, .,Æ;D� /5 A%;Th%+ �  

 A/U" A
 �\<Ô ©/ !D� A%;Th� /5 :VwTh�  �sr�� ��d�� 9 %���*< %� A�
� %�
 ;S2��-, '%�G�� �E5 ��� :5 ?�C�� ���0 /5, ,� %@ ���� /i+ ��@ A� '¬�

'%�G�� È�p 9 �+%v� �<R%�,��^d�� º�@ Jns!� 9 O��, , '¬�� '�R %¾% 
 4�, 
!UG� B!i2+�LeI/itD� ��T,=d³� �*lG�� e=<![2- A/U" %� SGK
 :5,  : �R%T wT�s,

�-%�h%- IR%G+ }%GCT4�, ./�³%- `%*�� 9 A/U�� A%;��  
D − � �%��%�I����� 9
1��� 8���%� ��!�� r� &!�:  

 :5 ��G�*�� WU�, ;A,=dz W-� =�� ��d^2�� e=@, :5 ��,=�� A
 9 ¥K W� %�Ý
e=@/�� JE5 ���-,���G��, e=@/�� �- B%" yb%�" �%�i+  �, 4 q[2D� ��d^2�� e=@, A�N

<=�*-  5E�L� W� �;�� ��G�*�� w��- ,�2-%� ���G�� WU" ` �#� �-�/¦� � �*� %� �E5,
q�[2�� �*&- I%i�" ��,=��;  V%�*�� '%�- A/U< S�d�, ,�-%� qH '� �� ��%0 %gu 

k!*��%L�@ �s 9 ¯=�2d�  �+ ��d^2�� Ì� >E�� q;&2d� e=@, A/U" =0 ��G�*�%N
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'%�G�� ��� A/U" A
 ]d�" 4 ��G�*�� A
 4� ;��C\�D� �&��� S�d� 1d�,; Au 
*�� %id*�, eR%�Cd� '¸< >E��, ,e!\�;d� =0%&�� Q!\vD� :G�*�� ª�nD� W� ��G�

��<=2;� ��%U", A,%*" 9 O��, ,��V�R !+%�", Q�ElT� 9 � '¬�� A
 �� e,��
I/iC� ��< !5%C�� A%\d;�� �� >/v�< >E���L; 1��" 4 ��R%*�� qH ��G"�r�� Au 

!�T ,����"�L ��I �� %g
 ��  ��G��, �G"!� ��u� A%s �#� w�b 4 �G"!� %5/d*< >E��
=G2;��LSd*+, S<
!-  �+?5%&2" 4 WU� A,%*2" =0 ��G"�r�% � q[�� ��,%C� �� �/C" =0

e,�=G�� 9 R!&2D� ��u� =�;�� ��I�!0 B%�
 �t&" WU�, ,e,�=*�� 9 �rtD��  
%z ¤�� B%�
 =��" 4 ��G�*�� JE5 A
 �� e,�� ¥�#, ,�r�� /5, !�=� :�IN

Cb%�2�  �sr�� A%s wi�%L �E5 9 eE&�2D� �i�� ��t< �r�� A
 w�b 4 ,��%U2�, N L
!�E" !¦s
 ��G"�r�� �i�� �*� %� ; �sr���L ?� ,%i;&T ��,=�� 9 �%U&T4� IR�/- !i�2+ ,

;< %�, �aU�� ��G�*�� �*&- �U;�%2� �T%s :2�� ��G"�r�� �z�R �/z W� %i*G22
 0!",F,�EU5, !z� q�� �� ��G"�r�%- :Cd< !z� q�� P�< A
 �� q�D%- ?�d;2��, �  

9 %���*< %�./0  ­=�� 1��", %T�%*" ���X %� :2�� ��,=�� :5 A,=dz W-� 
Sdt+, S@%l�- :VwTh�� �- �GdC2D� %i2�i� �R
, A,=dz W-� ��%*+ ��G�*�� %�
 

/+u�, =lD�. �, W� �T%s �*�%� ��,R ��%0� Au, ,�2-%� %gu %��� ��d^2�� e=@,
%�=� �-�/¦�� ��*�!�- %�!0
 :2�� ���I%2�� ��u�  �%\���� ���G�� %�
  9 �¦�2" :2�

%���*" �+ ��G�*��; t� �� 4, eq[2� %guN%�"�U �9 %���*< %�./0  %� /5 A,=dz W-� 
S- %T�%*<,�,=�� >
 C@ 4 �!�b ws J%z/2T >E��  �sr�� 9 ?i� ¤�� %gu ;�%L ;

!" ��,=�� A� º�@� � ./ u� ��# ��G�*�%- O��, ,�!z
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 =C2*T

�&bu� ,
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U − '61� W(3�  ��0 c ��=� ��%� �
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 W��i� w��- ,:GT W- ¥�%� =�� ��d^2�� e=@, :5 eI%v�� :&dT �!z
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²,±�²U�,  �%�5 WU" ` �#� ��%6 9 x�*< A
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 <I 4 A
 9 :GT W-s!D� �E5 Z@/2b� N >I%v��   −JqH S- yGb, S�=-
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�^�%T ���I%" QI%3 W�, ?�dK%+ ��,=- �^�%T �<§G�� QI%l2�� JE5 �T%s �5 WU�, 

v<
 f^2�� A�F%L��
 9 ��,=�� x�*" A
 , ��%6 9 A%;Th� x�*< A
 w��-  −]�^  �E5, 
:C\��, −h� A�+ 1�3 A
, ��@ �#� ��w�� S;&T /5 A%;T�,T%;T� �;�� ��,=�� WU�, %L, 

 W� A%;Th� W�Æ" :i+ ,������2�� %i2&�¡, ?U^- %i��� ��%^- /5 A%;T� %5I�R
 A�,N
 �� ª%2· A%;Th%+ ;���w2�4�, �<R%�204� ©!&�� q+/2- ¯/� W� S�*\", �/³�

W�u� ��
 W� ��,=�� A
 ��,=�� A%U��- #� ;I�!C2b4� ��
 W� ��w�� �� ª%2� ��,=��, ,
§G�� 9 �*�G) /5 >E�� ?d��� =�/" ws ,§G�� �*+ W� :5 :2�� ��%lD� =�/"´,, 
 4

�/T%0 qH, ¯,§� qH A%;Th� 1�3 A/U<F � 9 A%;Th� x�� IE*2< ��,R qH W�+�
�/T%C�� ¹�zr�� �� =C2&" ��%6 =��%C" %i�U� :2�� ��wld� ��,=�� S^�Å %� eR%� >E�� 

�rtD� x�*�� ���u� ��,R Q%�H 9 !�¦2;" 4, 1&�" 4 %5=@, =��%C2�%+� � Q/*t�� A�
%iGs!", %g,%*", %i2�%6 �*&- e!C2;� ��V�=G��F, �%U&T�� }!*� I�!C2b4� �E5 WU�, �

%�5 WU" ` A� ,��V�=G�� ��dC*�� �*&- J=�/" >E�� I�!C2b4� I�!�2b4 W�u� c&� eR%�0 �
 ��V�=G�� %�%UK
 9 ��,=�� W� a*" ?�U@ ,
 ?��X �UK 9 eR%�C+ ;��w��N, %� ��V�=G�� A�

Sd��� W� ef^2� .,R nl*" =0 >E�� ©%³� %i�%�TN�  
 A
 ]�^ :GT W-s!D� 9 ��,=�� f^2;< A%s N qH �Ut- WU�, >I%v��  

Ô%G��±�² ��· >E�� >§G�� ¯w2�4� ��,R 9 f^2�� ¤@ A,=dz W-� A
 w�b 4 F
                                                            

±²1 %*G) ��u� =�C< /5, ,��w�� ]d\�� :GT W- ¥�%� ��*2b�L � ��u� ]d\�� {¡/�b S�d�, − 9
�!z
 ./�+ −��w�� W� 4=- L,!z�� /5 %Gs!� Q%\³� A/U�� L ��  

±²2 I �¤�� WU" ?d+ ,>!U&�� S�,§� 9 Ô%G�, ��&� �Ut- ��,=�� �� :GT W- µ!\2< `L � 9 %;�VL
 S2�/����<I%v�� �S-%2s 9 %� }!*" ws ,e!-%� �"
 WU�, S"%-%2s 9 ��,=�� �� I%K
 ST
 9 ¥K 4,� � =  
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A�!�*�� %¾, A
 4� :GT W-v<
 S�� R%+
, A,=dz W-� =CT >E�� %L 9 f^2�� ¤@ ,F
srt� =*" :2�� }Iu� �¦� �!z
 �<I%v@ �%�� 9, ��w�� A%;T�%L��%6 %L 

 >E�� �0/��, ,]�%�D� ���^2�]�%�D� ���� 1<×2� ��w�� S�+ �rt" � 
 =C2*<:GT W- %�=G2b� :2�� ���<=�� e!U&�� a� ��D%*�� �� y<!) f^2�� A
 F

 W� ¿"%T /5 eI%v�� Ã/Cb A�- :@/< >E�� A,=dz W-� �=� ���<=�� �[G��%-
 ��T%;Th� %5�%�� �\Cb :2�� ��,=�� Ã/Cb±A%;Th� ² �<R%D�,±}Iu� ²
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 `%*�� «Ó ��VwT� ��=5u  �sr�%- Bw254� O��, ,q;&2��, ?i&�� ��
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 S�%i� >RÆ< A
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 >
  � '�n�u� �!T A
 WU��+
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 S�d� 1d\T A
 }r&< >E�� � u� �¦� A/U" W� :2��  �sr��� �+!*D� y<!) W�
 ;%��I%i� 1</�",#� �sr�� 9 ��i� �+!*D� A�  � �&d~2D� .,=�� �nl� %�5 W�,

 %gu ;:VwTh�  �sr�� ���� W� � u� �!l5 :2��, e!5%D� �+!*D� �� !C2&" :2��
¢�K %� 1��< >E�� !z�� �+!*�  ;@ �� ,
 ,��0%��� %i2+!*� y+, �� S2GsI�%L 4 

/2;<%Tu� S�d� > ��+!*� �s W� ÎI%&�� =�dC2�%- '�n�u� �!� {d~2D� `%*�� A�, 9 
 � u� �+!*� �*�, ;¯�=-h�, �+!*D%-  s!D� :�, W� S�+ nl� >E�� �0/���

v<
  s!�, ]2&�� �C*- S�d� �%2&T4�, � u� �� eR/*�%- A/U<  s!D�� �%L � �U+
 ]�d< ws � u� º�@ �%�5 
=- '� � u� .n2� >E�� Au ;S;&T A�I/� ¥�# ��

Ê/�K/&T/s ./C< ,%�+�![��, Ç<I%2�� 9 
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nlD� ��&�� .n2�  s!D�� � � :
=-
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 ?<!U�� A�!C�� W� ]2�T A
 }r&< #� ;>!CG*�� ,
 ?��*�� ��!�%- A�!C�� 9 { /<�
'%�GTu� Q%C�
,�"%�,§�, %��w�
, %�;&T
 �� %���� 4�, % � =�p ./b!��Ù :GT 
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/b!�� =�p e/GT �G0 .Ù −A/�!+ I/�� 9 ,I=�Ubh�, ,�0!5, ,�×s, , 

��d5%�� 9 ��-!*�� �%�w��, �v<
%L >/G��� È���� 9 ?��*�� ��!d� R%�CT4�  − �#�
¥�E- %��db� −�/³�, �&)%*�� 1+�=- WU< ` ,I�/�� 1+�=- A%s wT�, ,¯%�0h�, , 
?��*�� yd³�,,:�h� =�<�2��,  �� yG\�" �%&��� JE5 �i+ yC· ` ?��� ��I �s �

 ?i�d�  d[" �T%s ?��*�� ��!�� �/*G"� W<E�� �-%^��� �5, ?����� �vg S2�u
 ����bh�, ��-!*�� ��R%�C�� 9 >/G��� È���� A� ?��;bÆ����, �<R!&��, ��"�E��
 �l�2T :5 �C@��� I/�*�� wT�, ,:G5E�� ¤*�� ¥�# eI/  OU*< 4 ,�C@���
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!�T A�� =� !�2b��L ./b!�� e%+, �� Ù>/G��� È���� {0/" J=�� >E�� , �#� WU�, 
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 �� �/&d2� `, ¥�d� �/&d: 
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%i�� Ê%��� �/z, %5%�H, %i�d*- eq¦s �dC���  
� !<=< >E�� �G0 W� �<!�� �[2;" 4 Z2@,� :[G�< ,/\³� y�v- Ê%��� =*C<, =�C�

 1�C< A
 .,%· >E��, ,=�C�� 9 ?U^2D� =V%C�� ��!�� �<%H O�� �<!�� A/U" A
N
:2�� S"�'�!�� W� �<!�� :[2< ST�- I/i����  �<!�� E~2< A
 }r&< wT�, ;�<!@ %¾ O���

v<
 �d�b, %i& /-%L< W  �!T %� �E5, ,%i;�d<, I/i��� %5�!< S��� ]�d � }r&< ws�
v<
%Lsrt� �<!�� A/U" A
 %L��%6 %L�nd� %Lsrt� ,1�2lD�, ��,=�� W� %L S�+ A/U< 4 

 � %³�, ��%*�� %�%�@ 9 %id�*&", %i2<!^- e!¦s S�+ A/U" �- ,�U�� /5  �%[�� 'n��
�,=�� y&2< %�=�� e!¦s �� �dC�� �<!�� ./� º�@ ;%i2d0 �T%s wi�� �� N ?�0 �� 1�2lD�, �

����2�� ��d�� 9 ?<=C��, =<=�� ���
 9 ��&"N � :5 :�%6 I�!C- P�" :2�� �<!�� A�
 ;��,Æ;D� �<!��#����0 �<!�� { /- O�� ?�C�� :&�" A
 :[G�< 4 �<!�� A� , WU�, 

?�C�� R!\< �GU�� Au,=�0 �<!�� �^G 
 4�, �L!zÏ- ,
 �Ut-  �<!�� JE5 �¦� �%
 Ú&2+ ,�srtD� ?�C�� %i2�� :2�� �Gs!D� ����2�� �z�R �%*d\2��, �%�w254%- /��"�

��V%¦H O��, ��VwT� e!¦s �� � �srtD� ?�C�%- � �!" �Gs!D� ��VwTh� ª#w��� 1�6 A��
=<=�, ,?�C�� ���- :5 :2�� ��,Æ;D� �<!�%- ���R, 1�2lD�, ��,=�� �-�L .%UK�- 

��W  %i�+ ��+ :2�� ��"�Ru� �%<!��  A�" 9 W<,%;2� qH �/T/U< A
 ?i�U�< #� §G��
*�6 A/^G�< �<!CG*�� 9 ,
 e/C��%Ly�%-, =0%*2�%- W<,%;2� �"±�² 

                                                            

±²1 �%� A%� ,/b,I� I���QY� �	=%� c�6!" , :Ã/0!0 A%0,# ,�,q- : ,?dC�� I�R±R� �²�© ,	��  



 − 7� −

 ,��"�Ru� �%<!�� 1� !�2;� ¹0%�" 9 �T%s A,=dz W-� =�� �¦� ��G�*��L
 =�� eI%v�� �%��,:GT W-2�� ��,=�� %i�C�"  %i���, ��;�b�2�� �%<!�� 1v" :

%�%;bÆ�- �A,=dz W-� �%�,§� A�+ S�d�,,, :GT W-,  �srd� ObÆ" W , 
*G) ?�C�� ��^d- ��%*��, �G~���, �\d;�� A%;T� 9 :VwTh�%L, E~2< W  A
 w�b 4 

&�d@ �%<!�� �%�0�z
 W�%L�T%;T� %L  −�G0�!D�, �sI%tD%- −�%<R%D� �%���2d�  ��
+4,
 A%;Th%L ��;�� �<R%D� '%�Ku�,��T%� %L�  

 4 ��;bÆ� �%<!@ :5 W  %5=�C2< :2�� ��;�b�2��, ��"�Ru� �%<!�� A��
^2&�� 1�2lD� A%s, ,����2�� J%3 ��;@ ��T %�=� ��,=�� �T%s �#� 4� yC^2"�%L �� 

*�2C�, �%<!��%L%¾  �  �sr�� :�=2;" ��,=d� ��;�� ����� A� S2sI%t�, 1�2lD� 1�
 Au ;'%�G�� «� !" 9 e%\*D� �%<!�� Iw¦2b� :�=2;< 1�2lD� �%2&T�, ,�%<!��

«� r�� ��� 9 ?i� 'n�, ,?�C�� �%�IR ��
 �<!�� �  
F − 1�%� ���
1�� ������ ��<��%� B%
1�"O��z�X :  

�� I%K
 %iv*-, ,R%+
, R%K
 %iv*G+ ,e!-%*�� �%-%2U�� W� %�
 �� Rw2�4� 
%�%<%H, �Gs!D� ����2�� �V%b, JE5, ,��T%-%��� �-!l2�� 9 >I%v�� }/i���, ��E���, 

/5 �Gs!D� ����2�%- R/�CD� =� W� �%�5 WU�,� �  ��b/�K/&T/U�� �+%C¦�� �-  �sr��
���=��, ­�r�� �-  �sr�� %g
 ��  5# !z�, ,Q![�� B/d�, ��E¾ :�*T WUT ?d+ 

 ��T%;Th� ����¦�%- %���� wT�, , �sr��±I/i���, ,eR%�C��, ,I/)�a�h� �² A�
Iw*2b4� =*- %� .,R .�C2b� W� Xn*< >E��  �sr�� ¥�# /5 �%;Th�  �sr��, 

%g%;T�, %i��0 B=� �+N � /5 >E�� :¢�t��  �sr�%- ./C�� ¥�# '�I, W� =�CT `,
 >!U&�� ¯�¤��  ��%b
 W� ]k,
 ws e!�*2;D� R�G�� 9 � %���:GT W-]�+
,  �

Gs!� A%;Th� :&dT #�, ;« !< 4, Xn*< =0 �%;Th�  s!D� qH A�� �N N%L S2\db 9 
 �<_I /^T S�/2< ¥�# A�+ ,S2�%�, S2G~T,�±'¬�� ² A%��Gd� ��U�U&2�� S2C�C@ ��

��&�� 9 Sk!*2;�b >E�� �Ut�%- ©/ !D� �%;Th��%¦�� �  



 − 7� −

9
:%� +,(%�:  
;�3��� �
���%� �<�2�
  
��
=%�� ��>�%�� �761%�  

  
"yCt2" A
 =*- 4� A�I=�� .�z §^�" 4 ��§�� A�� ���"  

Ü��C<!+� ��U@Û  
  

Y�0Z : I����� 9
1��� 8���%
  I�=� ��
�;�3��� �
���%� �0? 

 %���*< WU< ` −-%��� �-!l2�� ���%�<R %�-%2s 9��T% − ��dU� 9!�� >/[d�� {<!*2�� ¨
± s!D�� ²�n� A�¨%L»R ,
 %L*6 ,
 %Lwk ,
 L M ��*" JE5�%&<! �[d�� O���/0 9 �RI, 

�¾%t", �%i�� eR%+h�, %¾ Ezu� %�¢K A�,¨, �%@I%K �wds �� 1CT %�T�+ 
�¦� , s!�d��± :� u� ²,±�G�D�´ �² A
 I/��� W-� �!< #� ;"
  s!D��v<%L : � u�

�G�D�,´ ��"±�² A%;Th� A/s ,S�� ]�&<,  s!D� ¬�� �C�C@ W� a*< S�%~T %� /5, � N
v<
 �G�D�, S"�# 9  s!D� � u� /5´ � �%L '¬�� A
 4� ; −S^GU" :2�� ?�C�� Q%�H 9 − 

 >E�� /5*k%z Jq , A%;Th� ¥U+� �%L%¾%*�
, %i��T�/C�  � �E5 Xn*< wsN±� u� ² %�
 ��dU� :VwTh� {<!*2�� 9 S���  5ET± s!��² ;#�&dT Z ��%*2�� �� Q!0
 %�;&T
 

 �� 1d� >E�� :VwTh� %ib/�%0 9 ��dU�� JE¾± s!D�� ²]d\�D� �&  �  
 Z�*� �Gs!D� ����2�%- %T=�C" =C�� �±� / !D� ����2��² ��# �Gs!D� ����2�� O��, ,�

 �� ��¢�t�� R%*-u�Kds%�*�lD� ����2�� �� �±�² 
Combined Development
  9 '%� ws

                                                            

±²1 Ì� W- B!U� W- =�p W<=�� .%6 �v&�� /-
 ,I/��� W-� ���=%� �
1%]�^�" , : =G� =�p ��

���,q- ,>=�G*�� µR%��� =�p, ,Q%5/ :Ã ,�!*�� ­�r�� '%�@� I�R� ,±R� ��²ª ,�© ,�8
, 

eR%�± : sI²�  
±²2  �^&  !�T�Ü§��� '%��
 �b!i&�� Û%�-%2s 9 :�Gs!D� ����2�� 9 ��T%-%��� �-!l2�� ���%�<R��  



 − 7� −

�<n�dlTh� �[d�%- %� ��+!�� �6r�� �, �6!" �� 1�!T /�±©/ !D� A%��G�� ² '%� ws
� ?<!U�� A�!C�� 9جح ثم �Ü{���:�Û =0 Ì� {b/< �� =G� �6!" 9 :&dT ,
P�� /^��� �� �"
" :Solid Cemented Structure",  =�p =�� S26!" :&dT w��-

P�� /^��� �� Ò��� W<=�� :C" =�p, A%z W;p :"Solid Structure" � A
 =C2*T,
 �Gs!D� ����2d� %5=<!T :2�� �6r���=±� / !D� ����2�� ²�<n�dlTh� �[d�%- %id-%C< :
Solid Structural Development �����2�� %¾ R/�CD� O�� ?� W�, :2�� �d�%t�� 

r"W�  s� �-���� %i�+ :&2�" ,��+%C�, ���w2��, �<R%�20�, ��b%�b �<I%v@ R%*-
 
e/C��, � ����2d� � %@ ���� R!» :5 !sE�� %�&db
 ws %5qH, ����2�� JEi+�

� / !D� �v<
 '%� =C�%L?<!U�� A�!C�� 9  :ئج يي� �ÜB%*Tu� :88Û �� ��4=d� 
Q/G�� �-%�b A
¹*- �� %iv*- �Gs!� q*t��, � � 4/d+ ;'%\� S�+  s�!" ST�

'%&� �� ��^2;< =0 %� ,'%\�, '%~b �%�5 A%s %�  s�r�� � S�&+  s!� /5 %�,�
'�/2b�,'�/2��, ª%�/�� �� ���< =0 %� ,'�/2b� �%�5 A%s %�  �sr�� 4/�, �  

;� / !D� ����2�� /5 �Gs!D� ����2�%- S��*T %� A�� ,«� r�� S;&T /5  �sr�%+ 
S"I%�� }r&D� .�Æ;�� A
 4� ;=@�, :VwT� �*&� A%i�, %�,� : ,
 SGs!T >E�� %�N

 %�GsI �#� ?S� !T� N±'¬�� ²� %@ ���� R!» A/U�b ¥�# A�+�; �*+ '¬�� Au ¼
 ¿2��¼ � −l2�� ��%+ O��,´ L%L − �¦� eI%�;�%+ ;��s�i2b� ���w*2b� ���0 S� L ¿2�� :5¼ �

¿2�D� =<=�%- S~;T ?2< ?� ,��"h� S2<%g, .w*2b4� S2<�=- , s!�� ¼ �, A�+ S�d�, 
�Gs!D� ����2�� 9 %5%�[2T :2��  �sr�� eR%� /5 O�� '¬��� � �V�n�� ����2�� eR%� '¬�� A�

i2<I�!�2b�, �Gs!D� ����2�� �,I /5 %���*< %�, ,!�2;D� %i@,I O�� ST
 4�� O��, ,%
%��,X, %�R%� �  s!D� ¿2�D� /5 %���*< %�N ´=±A%;Th� ²  s!D� ¿2�D� O��,� �=±'¬�� �²

n�%� A/U<  s!D� A� ?!z�� /5  �s!" �� ��%^-  s!D� �5 ,�!z
 e!� .'%;2T,N N�L 
'¬�� ª%2T� ��d�� 9 JR!&�- {C< A%s �#�  �sr�� �*+ W�,�%Å %L{U�� QI%^D� �¦�  '

'�=K
 �-I%p B%�
 JR!&�- {C< A%s �#� ¤��� ���� W� nl*< >E���� 



 − 7� −

 �</�*� ���0 '¬d� A/U< − ;@, �<R%� O��, − �� �\db S� A/U" %�=�� 
A%;Th� ¥�# ;A%;Th� A%;Th� �E5  sr�+ ; s!D� '¬�� S<![< >E�� ¥U&D� � � �

W� 4� I!C< ,
 !U&< ,
 �!< 4, ,'¬�� �z�RN N �z�R %i�d� {C< :2�� �C�v�� �<,�n�� N
 '%�Ku� �� /d*< �+ ,:¢�K  s!� �� A%;Th� ./^2< ?� W�, , �sr�� �E5� �
 O��, �<%H ST
 �� '¬�%- ��%*2< wT�, ;¿2��, ¯=G�, >!U+ /5 %� �� %5X,%l2��

����bh�, ��-!*�� �¢�G�� 9 � %@ /5 ws ,�d�b,;s!D� ����2�� A� #� � �� Q!0
 :5 �G
"%5I=C� �*k%z '%�K
 R!» �/T/U< A
 W� 4=- �d�%+ Ê%��� �*3 �sI%tD�L � �^+

'%�K
 R!» A/^G�< ����� �+%C¦� A/*v� ,
 R�!+u� 1�C<�, A/sI%t< %�=��, 
��C�C�� ����2�� 9 ��%+ 'n� ?i+ ©%³� ?i�I%" A/;bÆ<,�"±�² A
 w�b 4 " 1� 

%�204� �b%�;�� 1�  ?2<, ,eq[2�, e=sÆ� qH %i),Ô A/U" ��U��%�<R �G*� �<R
�Vn� �0u� �� %5=��/0%LA/C&2< %�=�� �sI%tD�  T%� W� �"±�² A� ±'¬�� ² 4

 %5�%�� ¥d2Å :2�� �Gs!D� ����2�� Z�*� W� ªI%z /i+ ,y&2< 4, :*< 4, �!^2<� −
��%*��, �G~���, �\d;�� −/s!^2�+ ,:�/�� ��%s  ?�0 �� �/C&"� A� A/C&2<, A

?5=@/", ?i*�3, ?i�v" �  
 �- 1�3 �dUt� :5 ����bh�, ��-!*�� �¢�G�� 9 ��VwTh� �dUtD� A�- ./C�� :[GT

%� �v�CT :'¬��, ,A%;Th�, �*&- A%s >E�� J/tD� 1��l2�� �E5 A
 =C2*T ?� W�, �
 /5 ,Iw*2b�� ��d-%C��, Iw*2b4�, Ã%\^T4� Ez�< Z2@ ;�!z
 e!� ¥�U&" �� ��%^-

S2¢�- 9 ��*�G\�� S2T%U� /v� �s,/v� S& /- A%;Th%+ �L��/�/�- %L��w2��, %L {d2� 
�%Å%L- '¬�� W� & //v� S�L<R%� %L<R%�20�, %LVI%) %L � wi2<_I, wi��- �z�=2�� �E5 A�

�- /v� wg
 �� :¢!�T �%�Xu� W� =<n< ,=@�,�L�=C+ ��  ;wi��- B%l;T4�, OT%l2�� A
                                                            

±²1 e!-!- ,B%ilT� ���<��%�� /
,�$Y��6!" , :yt�R ,W;p =�� ?"%@ : §���, ��%G\d� A�/�s I�R
Ã ,1<X/2��,� ,����© ,B�� −���  

±²2 ��;U<R,� Ê%��+
  ���/
,�$Y� �2
�1%� #�3 :�
	(,%� ��%
'
 �2
�2 ^6� !�����6!" , : IR%T
Aw� ,�2�� O<IR� :Ã ,º<=�� Q%2U�� I�R� ,���8© ,B���  



 − 7� −

 �*�,±?�C�� ²'¬��, A%;Th� �- ��&�� ��d�� 9 �d�%&�� e�Ru� :5�  
A%;Th� �� �G;��%- '¬�� ���
 S- O�CT >E�� I%�*D� :5 ?�C�� A�, A/U< %�=�*+ 

�d�%+ ?�C�� ]G�" ,?iD� /5 '¬��, ,?5u� /5 A%;Th� � /5 '¬�� A/U< %�=��,
h�, ,?5u��d)%� ?�C�� ]G�" ,���
 �0
 ,
 ?iD� /5 A%;T, S2�d�%+ �r� A%;Th%+ 

'¬�� W� O��, ?�C�� W�, W� ��*&�D�, ���w*2b4� S2� %z ]2�< '¬�� w��- 
A%;Th� �<R%�20� '¬�� ����5 A�%L �*�, ,�d�%*��, �d�%&�� ?�C�� �&�¡, {;�< 

�X/� A%;Th��%L��%\*��, ��d�%&�� �- ��¢�t�� S"%GHI, A%;Th� ��*+�R �- ,,  d[2" 
��I=" ��d�%&�� ./^22+ ,�0/�� I,!� 1� ��*+�=�� �� �GH!��%L ­=@ =0, ,��%\� �� 

I,!� :��bh�, �!*�� `%*�� O� >E�� Ã%\^T4� �<�=- 1� �E5 �¦���L Iw*2b4%- 
�D/*�� �� 4/ ,,L �� A%;Th� 1lt< J�!T %� �%�5 O�d+N '¬�� �¡ %� ,¯�=-h� �
!��� �\db ¥d2�<,S�%2T� R/< %D ¹+�!��, Ss�i2b� A%;Th� R/< %D �  

1�, ,�E5 +;�G@ q��+ �<R%� 1+%�� ���^2� '¬�%- >/C2;< A%;Th� A�%L %� ;S� 
v<
 n�%*�� A%;Th� �*�%L �*&- O�� ,!z�� /5 1+%�� y�C^2� ¥�#, ,'¬�� O�G@ 

< >E�� '�/C2b4� 9 qU&2�� R!» WU�, ;��&�¡/��, ���w2�4� S2T%U� ?U^- S��� !C2&�
S��/@
, S�%*+
 �� '¬�� �\d;- S��d;" /5 n�%*�� �C<!\- Ss�2�� ��,%p, '¬�� �

v<
, ,'¬�%- >/C2;D� �� �\db S� '¬�� A�%L ��2�� W� n�%*�� �� �\db S� 
'¬�� �C2b4� ;�;G^D� �5I A%;Th%+'¬�� B%�
 nl*��, '¬�%- '�/�  

  �%[�� 9 :5, ,����bh�, ��-!*�� �¢�G�� 9 �d^&2;� '�/C2b4� e!5%¡ :&dT
©%³� %i*�2» %� �\d;�%+ ;�\d;�� 1�2» 9 e§2��>E��  W� �¢+ S��� �%v�" 

 ;�G~���#� � %³� ��¢�t�� �^d�D� ¥d+ 9 I,=< wi��- A,%*2�� A� =± 1+%�� y�C�
%��<R², yd*2" Q%Gbu �G~��� W� �as �¢+, ��%*�� �=� %i�&d�+ nl*�� e!5%¡ %�
 

 �=� ª%2Th� �V%b, I%U2@�, ,Ô%GD� ª%2Th� a� '¬�� ��2�� �� eI=C�� {*v-
�<R%D� 1+%��d� .R%*�� qH 1<X/2��, ,���*� �¢+�  



 − 7� −

3, S- '�/C2b4� B=�,  s!D� '¬�� ��  d[2�� A
 9 ¥K 4� ,S2\db W� J=<!
 '¬�� �*3 ,?i��- «� !" ��d�� '�!��- ��%*��, �G~���, �\d;�� A,%*" :�=2;<

�<R%D� S2&�¡, O�G@,A%;T®� �</�*D� �\-�!�� ¥�U&" 9 !�Æ< �+  � A�+ ?� W�,
 %���*< 4, ,��%*��, �G~���, �\d;�� W�  s!D� A%;Th� ����" :5 �Gs!D� ����2��� �

D� '¬��qH O�� � %@ ���� /i+  s!� �  �s!" �Gs!D� ����2�� 9 %���*< 4 ws�
 �<I%v�� R%*-u� −9%C¦��, :�w2�4�, Ë%�;��, >R%�204� −v<
 JEi+ %L ���� 

�� e!V�R 9 �z=" � %@ ����2�� ¿V%2T W� ���2@ �l�2T %5�!T :2�� �d�%t�� ����2
�d�%t�� ����2d� È�\~2�%+ ,�Gs!D�� 4�, �Gs!D� ����2�� `%*� ?bI Q%�H 9 ST�,
 yG;< �

 �d�%t�� ����2�%- >R%�< :��bh�, �!*�� `%*�� A%s {�s %�<
I #� ;�dK%+ ����" �"

=�*- W�,A/¢\Ð, A,=�*G� Q!*�� %�
 ?UT� �=��� =�*< '�=��� A%U+  �v<
,%L 4 

" :2�� �dC2;D� ����2�� �Gs!D� ����2�%- :�*T� qH ���/�/<=<� %i*+�,R  dH
 A/U
 ej%@ %5%��&�
 :2�� Iw*2b�� ��d-%C�� I/v@ 9 .�C2b4� �*+ Z&2T� º�@ ;��d��

�D/*��, ,��D%*��, ,��G\C�� ��V%�¦��, ,eRI%G�� Q!�� 9�  
'¬�� ª%2T� �� Ú&< >E��  s!D� �%;Th� ��*�� /5 S- §GT %�� N, ���=2b�, 


 9 ����2���<I%v��, ����C�� %5R%*- ��T%� S2���", '¬��, ,4,
 S��0, A%;Th%+L%L �, %�
¥�# OU� /5 ����bh�, ��-!*�� �¢�G�� 9 ­=· J%�<
I� A%;Th� ¥�U&" %�<
I 

�C�k ��¢�K e!V�R 9 :VwTh� �*&�� .n2� >E�� >R!&�� ��*�� 9 JR/i� ¯%�k,, 
�¦�%¦�� �G"!D� 9 A%;Th� '%l+ �,v<
 J%�<
I %�%L JE¾ ¥U&D� A%;Th� q�� È-I �

 ,¯=GD� !U&�� �,I �� !C2&" �!zu� :5 �C�k A%;Th� B�@
 �"�+ �C�v�� e!V�=��´
�,u� �G"!D� 9 '¬�� '%l+ ;S2*&��, S2^d�� %i�+ :2�� '¬�� eR%D ¤2�", � W�,

v<
 :*�G\��%L����2�� P�" A
   �C�k −�d�%K O��, −gu  �*� %� ;��¢�K, �<R%� ����" %
��T%¦�� �G"!D� 9 �d�%t�� ����2�� B/��  

 =0, ��-!*�� �¢�G�� %i2�v2@� :2�� ����2�� eq;� 9 asu� Ñ%³� /5 A%;Th� �=-
 �%;T� �*+ �d��@ .�C2b4� A
 W� ?H!�� �� ,.�C2b4� %id��� E�� ����bh�,



 − 7	 −

?d���, O~G�� ¯�/T
 �s ¹+!< �, ;ST%U� '¬�� �2@�, Iw*2b4�  5#�#� '¬�� A� 
Iw*2b�� ��d-%C�� S;&T /5 �2^D�, , �%�dC*�� q�[" ��
 W� Iw*2b4� ��< `

S</t2�� y<!) ¥d;< A
 S� R�I
 =C+ q�[2�� ÊI%� /5 A�, ;�%��5E��,¨ � Iw*2b4�
, ,>R%�204� ST%�s �</C" ��
 W� '¬�� ��2�� eR�I� Si�/"N eIR%[� �T%@ %D

'%CG�� 4� '%�Ku� ��2�� eR�I� �-
 Iw*2b4� ��¦� ,'¬�%+ : Ä�Iu�, ,È&���
  ^;T� %�=�� :C- %� :5 ,en5%�� 1d;��, ,eRI/2;D� 1T%�D�, ,�%0,u�, ,�mÆD�

�<Iw*2b� ��%�  :5 :2�� �i+%2�� ���~t�� �%��¤�� ��C- ws ,Iw*2b4� �:C-, 
v<
%L ��*�� &d~2� 1k/�� �� '%C-h� ��%Lv<
 �E5, ,��VwT� eIR%- �s }%i��, ,%L 

X%�2�%- �<Iw*2b� ��%�  /5, ­Ih%- .%*+u� JE5 �\G"I� .�C2b4� =*- WU�, 
 ,
 ,��-I,u� eI%v�� 9 ./C*����  T%�%- ,
 Iw*2b�� ��d-%C�%-, >Iw*2b4�

 Iw*2b4� %i�bI :2�� ��*-%2d� ��d-%C��%� È\z, e!�*2;D� A�=dG�� 9, ZCG" A
 /5, 
 eqb
 A�=dG�� JE5±'¬�� ² ¯R/2;� ¥U&D� A%;Th� �;�G@, ,¯�n��� 1k/��

{d~2�� �*G)%L e!� !�*2;< A
 >/�< 4 ,eI!^2D� ����bh�, ��-!*�� �¢�G�� 9 A%;Th� � �
*���� �<Iw*2b4�  ��%bu� �bIwD ��d-%C�� S� WU�, ;�!z
�¦� ,��/C : ��2�4�
�l2�� qH �Udi2;� Ò%5u� �� '%C-h�, ,'%�K�� {��*��, >R%�C�� {��� yK, 

�G�\�� ��VwTh� %<�/��� 9 ¥�Ut2��, ,Ì�*��,�  
, ,��T%;Th� ��I%v�� 9 ./C*D�  T%�� :5 �Gs!D� ����2�� %��&�
 A� �-�!H 4�

� �I=  :2�� ��-I,u� eI%v�� %i��� Iw*2b4 −./C*���� %iGT%� ,
 − :2�� ?��� 
�&d~2� A�� :5�=C+  �s !�¦2b�, ,!</�2�� ¤� 9 ./C*D�  �srd� Q![�� ¤2T� 

�!�*2b� :2�� .,=�� 9 ./C*���� ¥�U&2�� �� ��< %�,�i�/- Q![�%+  : :VwT�
{d~2D� Si�, /5 :��bh�, �!*�� `%*��, ;{d~2�, �D� S�/�� /5 w+ 9 B=C2

 4� A%;T®� ��· B=C2�� A
 �!T 4 ?%�� �d�@ S�� eR%+h� %TRI
 A� >E�� Q![��
&0/� {C< %�=��%L<=CT %L W� ±'¬��²,S�� S*0/� .=*<, N �C��� A%;Th� �¡ w+%L 

 ST�+ ,���=� qH W� S*<X/" ,
 ,��T%T�- S�� ¯%&2T4� ,
 ,{��*�� Ss�2�� �=¾ '¬�%-



 − 7
 −

�� ÚC< ¥�E- S"!�T a� :CG2D� 'n�� �� ÚC< w��- ,S2�T%;T� W� qGs 'n� 
 �\d;�� �- A%�!�� �G*� 9 J�!T %� /5, ,¬�� �� =C2&< >E�� !z�� �� ��T%;T����

��%*��, �:5 È�b/�� Q![�� 9 e=V%b �T%s :2�� e!���� A� : {�*- '%�Ku� ¥d2Å A

�+ %i��� !C2&" A
, ,A%;T� qH �T�+v<
 A%;T� qH �T%L �  

*G)%L �Gs!D� ����2�%- J%���� %� � − %�d�� 9 9 w�b 4 ��T%-%��� �-!l2�� ���%�<R
S2Å%z − �E5 W� �*+ ,
 ?�C�� �� Q!0
 «� r�� A� #�, ;� / !D� ����2�� /5 

 �sr�� ]d\�� ��*2;T A
 %�dv+ =C+ ,��GC���;��d� .,�=2� ]d\�� STu %L � ��,
H!���V�!�� «� r�� ]d\�� %T=*G2b� %�T
 W� ?%L,;�%5 ���b ST�+ %L ;%�d�� WU;< 

 �4Ï� =<=;", �%;Th� �*&�� .�Æb =<=� 9 ?i� 'n� :5 ?�C�� A
 �� qt< =0 %�
:VwTh� �*&��,  ;%i;&T ?�C�� W� JI/v@ ]2�< >I%v@ �*+ %��s,#� yd\�T %�T� 

%i*� :C"!T, %¾ yd^T, ?�C�� W�N ����2�� A
 w�b 4 ,:��0 y+
 W� ����2�� 10�, �!�� 
v<
 :5 �%;T� '%\� :5 :2��%L��T%;T� %i�� !¦s
 ��VwT� S�%�� ,>R%� '%\�  � A�

��T%;Th� %i2C�C@ �� ��VwTh� �*0�/�� =�*" A
 9 W�U" ?�C�� �&�¡, � �C�C�� A
, ws
� q;3 10�/��, ,S&<X {tU" =0, 10�/d� q;&"S��, ¥d2�< A%s A� �C�C^d¨�  

,C+,%Le!¦U��, �dC�� ./@ I/itD� º<=^d� �" :?U�d� Z��=" A
 ¥K/<´  ?�u�
�� ./bI %< ��0 ,%i2*�0 �� �dsu� Z��=" ws ,y+
 �s W� ! ,4 .%0 ?E¢�/< �d0 W�+

 Q/d0 W�  �!�� ¯n�<, ,?U-/d0 9 W5/�� �*� ,��;�� '%¦[s '%¦H ?U�U�,� �
� ;?s,=��/D� ?U2�5�!s, %�T=�� ?UG�"±�²?�C�� A
 =C2*T   �� �dC�� ./� :2�� :5� N

S"�# 9 q¦s ��dC�� A
 w�b 4 ,q¦s � .,u� :��bh�, �!*�� ���!�� W�X 9 �dC�%+�
$d� WU< ` STu ;%5f� �%���, %��X%lT�, %��I%�2T%- eq¦s �T%s± :'� ² I/v@

 ?bI, %i��, ��Ut" 9 A%s �- ;:VwTh�, �%;Th� %5I%;�±'¬�� ² ����H �UK 9
C<!) =*<%L ;e/�=�� �f@, ����[�� �-%H Q!�� �&2T� �#�, ,f^2��, e/�=�� �� 

                                                            

±²1 �%G�u�,W<=�� �%T =�p �  W
/
�m� ��,%� #�
f�¤(%���'%� 5�¥��Ô� ,:x<,%t�� q5X ,�,q-  :
Ã ,:��bh�  2UD�� ,±���75Þ�877B²¿� ,�© ,���8 ,?0I º<=@ :±7�7�²�  



 − 77 −

#�.�/@u� �s 9 ej%@ �;�� ����[��, .�/@u� �s 9 ej%@ e/�=�� A� , ¥�#, 
 dl2;" 4 ��¢�K ��V%¦H e!¦s W� A,!0 E�� J�!T %� ��~- 9 '%� ws %i;&�� 1&��� 

!�T ,>/G��� º<=���L ?�C�� Q%�H, A%;Th� 10�, 9 '¬d� :Gd;�� I/v�� �� 
 /5 '%¦[�� �E5 A� #� ;S� �^-%U��±'¬�� ² A%;Th� 1&�< �+ '%&� �� ./^2< >E���

U;�2;� A%s >E��%LS*� %Gs!�, S- � ��%;Th�  �sr�� A� −9 �3 � u� :VwTh�� 
 9 I!U2<  �sr�� A%s, ,��d0 %i�d� R�X, :@/�� %i�+ .nT :2�� er&�� 9 JI/  Z¾
� L

���I%" �%\p �� ;ST�!UT W� !&� 4 10�, ST��#�?�db :�/- Sd�Ut" 9 ?�C�� ��ib
  �
v<
 ��ib
 ,!z� A%;T�-, !z� �UK 9 ?�C�� A�%L 9 %i�� !", A%-%��� ����" 9 

 er+, ��n*�� W�XO�%³� ��&�� 9 �!�b ws ��T%¦�� ��D%*�� Q!�� =*- %�, :l���  
,  �sr�� �*�G) JE5, �U�� �� 'n�� �</� �� �[2t" ��¢�t�� ����2�� �T%s �#�
:¢�t��, «� r�� �*�G) JE5, q¦s �� �dC�� �</� /^T Sl2" ��T%;Th� ?�C�� A�+ �
�%;Th���� S� {�vT 4 'n�� A
 Z�*�- !z�� 'n, >/[� B/i&� �Ei+  s!< :U� �

:¢�t��  �srd�, �%;T�, :VwT� B/i&� /5, �z�=�� W� e!¦s ]G�" �dC�� wT�, �
v<
 /5, , �srd�%L  sr< >E��  <![�� !z�� �� ª%2· 4 >E�� «� r�� S;&T �

S*� �^2< >E�� A%;Th� �� yG\�< >E�� e!¦U�� ���^2� �dCd� «� !" ST�� 1� {�%
'¬�� 1� O��, S�/T � ,e!¦s %��# =@ 9 :i+ �!z
 �d0 %� {vT ` /� Z2@ �dC�%+� �

�0%*�� A%;Th� �� yG\�< %� �E5, � ?�5�!-�+ 1�  sr< A
 qH W� ��
 A%s � �
$- �Gs!� �/T%s W<!z��± :'%�K
 ²,�!z
��Ü�^��� :���Û � =C يم يخ يح يج �

 ?�5�!-� A%s- 'n�� �¦�< :��C�� B/i&D%- q¦U�� S;&T /5, >R%D� B/i&D% �
v<
%L� تز تر بي بى �Üe!CG�� :���Û Ê%��%+ ;�/0!&2+ '¬�� ./@ �/&d2z� ?� �

 ./@ ?i0!&2- 'n� ?5±'¬��²�<R%D� '¬�� �*�G) ./@ %i�%&2- e!¦s ��u�, , � A�
� q��+ ,SUU&<, A%;Th� '¬< >E�� '¬�� /5 Ê%��� µ!&" ÑN N F e!¦U�� /5 '¬�

 %¾ e!¦U- ¥�# %�, ,��V%¦H ��¢�K e!¦s '¬�%- 4� Ê%��� !¦U< �+ ,�dC�� ?5 Ê%���,L �
 �v20� wds ¥�U&2�� �� ���< AX�/2� qH  �sr�� �*� %� ;{*k %¾ �d0 �- ,e/0



 − 78 −

��%��� >E�� S;&T A%;Th� 9 W�U�+ ��
 �UK 9 ?iG�s!", Ê%��� e=@, Ñ %�
 
¬�� ¯=G<´ '¬�� �E5 A/U< A
 qH W� ,S�/T W� >E�� A%;Th� ��=z 9 A/U�+ '
¤���L �%;Th�  �sr�� �</�@ �� >R%D� =5%t�� A%U� Ez�< wT�, ; �sr�� 9 

S2��=2b�,, �Gs!D� ����2�� �T%s ,e!U2G�, ��=G�, ej%@ �<R%D� '%�Ku� �T%s wdU+ � � �
 >E�� �%;Th� ©�r�� �� e=5%K¥�U&2�� e/5 9 S- :Cd" 4, '%�Ku� ��<X S<![" 4��  

 s!" ?�C�� w��- ¥U&" %g
 %i2*�G) W� '%�Ku� A�N N � =it� f^2;T A
 WU�<,
 =@
 e,nH%i& /- =5%K�L �Gs!D� e%�!�� �Ó º�@ ;¥�U&2��,  �sr�� �G*� �� � −

?iV%�K�- 4 ?i2�T%;T�- −<!� ?i*0/� W� %L%�Ku� '�I,  ¥�U&2�� ��^+ ,%i2���H, '
S;&T A%;Th� ��<n5 S2G0%� �T%s >E�� �v<
 ?�C�� �&�¡, A�%L >E�� '¬�� R!\" %g
 

GGb A/U<, A%;Th� '¬<N%LSs%U&T� 9 �  
, ?�C�� A/U" %�=�� ��V%¦H qH � / !� e!¦s �� �d0 W� A%;Th� ./^2<� �

b4 «� r�� ��d�� 9 ej%@ �d�%*��, �d�%&�� R%*G2±'¬�� ² S2�i� S�/2" >E���
 �s!" �s �z�R W� ¥�U&2�� .w�� /^T �<R%D� �,�%;T�  �s!" �U� −Awk :VwT�¼, 

 A%;Th� �E5 ��· A
 /5 Awv�� �E5, −��VwTh� S2�G�sr- −  �l2;<, ��u� B/� 
D� A%;Th� ��=z 9 A/U< A
 4� '¬�%- ?�� 4 :VwTh� ?�� Au ;%�� S*0�/- B/�i

Jq�� �� ydC��,´ � ����" ��� 4 q¦s �� �dC�� ?�r<  s!� A%;T� qH W�+� �
�srt� ����" ��� 4 �srt� ?�0 qH W�, ,�Gs!�� �� !�  �sr�� A/U< 4,�%L �#� 
%5=;2+ ��/l&�� {tU2;" :2�� :5 ?�C�� WU" `F � 9 W�U" �Gs!D� ����2�� �&�¡, A��

 �;�:VwTh� «� r�� ��![� =b �� {C2+ ?�C�� ��i� %�
 ;�%;Th� '%�G���  
A#�,��T%;T� �&�¡, ����2�� �&�¡,, ,��VwT� ��i� ?�C�� ��i� , ?�C�� A�+ ?� W�, 

eI,f�%- ����" � ;�Gs!D� ����2�� 9 I%G2�4%- JEz
 :[G�< %� �E5,�#� ����" ?�C�� A� 
A
 :�*< %� ,A%;T� ����2��,S;&T A%;Th� �E5 ?�0 :5 ����2�� 9 =<n" :2�� ?�C�� , 

,%5qH 1� :¢�t��  �sr�%- '%¦H A/U" A
 qH W� e!¦s �dC�� �d*� :2�� ?�C��:5 , 



 − 8� −

 S�T%;Th� S2*�G\� ¤2�< A%;T� wT�, ,�!z
 '%�K
 %i��n" '%�K
 A/U" A
 WU�< 4 ?�0L
%i*�  sr<,� �2z4�, I%�g�� �-%0 '� �U+'%&, ��T%;Th� �*�G\��, ?�C�� A
 4� 

��I%" A�=it< �Gs!D��%L W� ?H!�� �� ¥�Ut2��, ¥�U&2��, .�n2z4� ½,%;� �� 
�<R%D� 1+%�D� ���� � W� 1��< >E�� w��- ,'¬�%- yd*2�� /5 '%¦[��  dl2;< >E�� A�

%�Ku� �<_!� e�!� ?�C�� W� E~2< >E�� A%;Th� /5 '¬�%- yd*2��%i2C�C@ �� ' �, A�
�%;Th�  �sr�� −Gs!� !�2;< :VwTh��%L ST%U� 9 '¬�� �*k,, ?�C�� �\tT �#� 

:*�G\��,C<!) �dC�� A%;Th� W� E~2" :2�� �Gs!D� ����2�%- S��*T %� �E5, � �%L %i2��=2b4 
%�!¦s,, %i�+ A/U< w��- ±'¬�� ² ;S"R%*b, A%;Th� ��=³ �d�b, R!»�#� �*" ?�C�� A� 

©/ !D� A%��G�� ¥�U&" �� �^�� wds �d�b/�� JE5 ]Gs ���  

��
[
Z:  �-���%� r-� �-�	��7
 �-��¦�$ ���-�� �-�l!
�%� 8-���%� ��(6a
§�3�6% 86d�1��  

*G) %��� %�, ,:�I%" �%;T� �*+  �sr��%L ;:��bh�, �!*�� Ç<I%2�� #� .,
 A� 
< 9 ��@  �sr�� ��@ %� '%zh�, W�%v2�� W� a*< �=� B/i&� /i+ ,Q!¦N

:VwT� �%;T� B/i&� /5 ?� W�, ,A,%*2��, I%¦<h�, �, �-!3 =*-���H B/i&D� �E5 �C2T� 
ws ,�I%*D�  ;s 9 �d %+ ��l�"�rb� S& /- >!U;� B/i&� �� �=D� 4 �E5 %��@

?� ,���I%2�� I=- e,nH 9 X%�2�%- ]�%��� ./^2��� {�%z {�s, ,eI/itD� =@
 e,nH 9 
%� =@ �� ©/ !D� A%��G�� ¯=�2+ =V%C�� !��,
 �G�� e%�IÝ � � ©!�� '%� =0,

C�G\" ��T=D�, �<!U;*�� �I%*D� 9 ©/ !D� A%��G�� �� :��bh�%L� �%*" S�/C� بح 
,�Ü{��� :�Û � ./0 جم جح ثم ته تم تخ تح تج به بم بخ

 ./b!��Ù :"W�ÆD��%s W�Æ�d� v*- Sv*- =t< A%��G%L�"±�²  
                                                            

±²1  9 >I%~G�� J�,I"5��,%�"± ��Þ��	 ²?0I±	��	± ²
7 −QRu� Q%2s −�	 − ���ÆD� A,%*" Q%-
%v*- ?iv*-L² 9 ?d;�, ,"5��,%�"± �Þ�888 ² ?0I±��7�± ²�� −a�� Q%2sQ�R��, �d���,  −

�
 −?5=k%*", ?i&)%*", ���ÆD� ?@�!" Q%- ² >!*Ku� Zb/� �
 W� �!�T� :                    =  



 − 8� −

��/< I!U2< >E�� :VwTh� �%;Th� S�/i&�-  �sr�� c&2@� =C��%L ��~- 
wV�R I!U2< 4 >E�� >!U;*�� S�/i&�L ����/< �;�� �<!U;*�� Q,!�� Au ; �

A�+ =�s�2�%-, �0�� S\-!" 4 S��=2;T, S�[GT >E�� �%;Th�  �sr�� �E5 �¦� 
'¬�%- �A%s =C�'%�G�� �%�� :5, ,?�0, A%;T� �%�5 , Sd¦� A%;T� 1� ?^2d< A%;T� 

���0 ?^2�� A� >E�� ,A%��G�� �E5 ��![� =;" :2�� ��^d�� :5 ?�C�� A/U" º�^-F%L 
T%��- :�b%L / !� %L?�C�� /5 « !D� A�+ A%;Th� /5 A%��G�� :&dT #�, ;N�  
 W��i�T%�� Xn*T A
 .,%^T ,���
 !¦s
 �!z
 N ª#w�- %�¦^- W� >!����  

 ?�;C" 9 ��<!U�� �<�� %�2��
 =0, ,Ç<I%2�� ­�=@
, ?<!U�� A�!C�� W� e%C2;� ��C�G\"
� «� !" 4 #� ;S;&�- %� q[< ©�r� ?;0 ;��;0 �� B/C��N q�[" qH W±B/C��² ,

n2Ð ?;0,� w� a*< .N 9TS�d� 4%-, A/U2+ q�[2�� ��b W� =*2G�+ S;&L S�/0 9 '%� ws ,
ثم تم تخ تح تج به بم بخ بح بج�: "*%� سخ سج خم خج حم حج جم جح ته  صح سم سح

�=�Ü ضح ضج صم صخ!�� :��Û �C<!+ �%�5 A�%L 9 /5 ws W;@u� /^T S;&�- %� q[< .,
 N
��<!U�� �<�� W� .,u� !\t�� :ته تم تخ تح تج به بم بخ بح بج� �E5, ,�

�2�� :5 JE5, ,JqH :��<, S;&T :��< W;@u� y<!&��N N=2;D� ����� %i�� =�&" :2�� �
 e=D �0u� �� .%��u����A,=dz W-� �%-%;@ y+, ��b  � W�  s!� q�[" ST��
��%*��, �G~���, �\d;�� � :&dT K��� �,$ ,�/�� W� �� J%lT A
 =*G+ ,

 �/2;� �� W;@ q�[" ­=@±B/C�� ² OT/< :G��� /5 >E�� =V%C�� W� '�=2-�L 
^ 
 W� �G~���,J/*G"� >E�� Ê%��� W� ��%*��, S-%, S"!�� �T%s 1+%T «� !" /i+ 

� �%*" ./C< ,?i�� >n³�, ¥�v�� 1+I, 1��ld� �G�) ����"لي لى لم لخ 
 يج هي هى هم هج ني نى نم نخ نح نج مي مى مم مخ مح مج


�% �0 9� ����ÜOT/< :87Û � {b/< :G يح,%�T�+ � %<_!�� q;&" :&dT ٰىٰ ر 
                                                            

 = − =�
 =�;�� ,:�K%��� ���<��� ^'k�� �����%� ?�/
v*� !
�¢ ,y�d*", ¿<!Ó : ,R/� ��6 Ç�t��
�b!i+ :>R%�� =G� �� =G� }%<I ,�,q- :Ã ,�!*�� ­�r�� '%�@� I�R� ,±���
5Þ�88	B² ,
©����  
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��Û, =0  %¾ Bn2	��Ü{b/< :  ئم ئز ئر ّٰ ِّ ُّ َّ ٍّ ٌّ
±B/C��² W� ��%*��, �G~���, ¥dD� �/2;� �� ,?i*�6 {tC2�� y<!) �/Ud;+ ,

Ê%��� �¥�Es �I%t2b� =C+ ,%i�/0 1� �!� %�, O�Cd- �UdD� ��0 ±�D� ² W�
� %�
I 1� ?�
I y&"%+ ,?�%�@ 9 qGU�� q�[2�� �� B�=0h� �G0 ��%*��, �G~جح��� 

 عج ظم طح ضم ضخ ضح ضج صم صخ صح سم سخ سح سج خم خج حم حج جم

�% �<=D� ª#/�T� �Ü����� :�� −��Û � S�+ ��@ =C+ eI/�D � فخ فح فج غم غج عم�

��I%" �0!&2� B�/0
 �/2;� �� q�[2��%L «� r�� B%C2b�, ,I%�Tu� ?b� 9 �/-�# 
 ./b!�� I/v^-ÙÊ%��� ��%�, �-%^��� W� �G~���,  � 9  �sr�� I/  �d3 =0,�
 ./b!d� B,=0 .,
Ù� eI/itD� �*�G�� ��R%@ 9 �*\b, ��<=D� �� كم كل كا قي قى 

�  يز ير ىٰ ني نى نن نم نز نر مم ما لي لى لم كي كى
Ü]2&�� :�7Û � n<n*�� =G� W- !�� ª#/�T w�b 4 ,W<=K�!�� '%&d³� ª#wT ¥�Es 

 #� ;:�w2�4�, Ò%D� R%;&�� �� Y0 =C+ ,��d;D� e%�@ 9 �;�¢- er+ =*- Z"
 >E��
T R!�� w� qG*2�%- yd*2< %� �s W� S"Ñ
, S;&� 9 ��/iK, �%ldz W� O&���

 �qH ���<=��, ��b%�;�� �kI%*D� Z2@ ,?5=V%C- '�=20� ?i;&T�- ��%*�� q[+ ,��E�,� �
 %�%i;&T 9«� r��, ¯%6h� ­=^+ ;W;@u� /^T  � ª#wT �%�5 A
 9 ¥K 4,

9 %¾ '�=204� }r&< eq¦s ���I%"�:VwTh�, �%;Th�  �sr�� �  
 w� qG*2�� I%2z� =C+ �%¦�� y<!&�� %�
T 9 ,µ%CtT�, A%���, R!Å W� S;&
� ��<!U�� �<�� W� �%¦�� !\t�� S�d� yG\T%+سخ سج خم خج حم حج جم جح  صخ صح سم سح

�=Ü � ضح ضج صم!�� :��ÛGs!� q�[2�� ��< ?d+ ,�%L, �/T B/0 ��0 9 ws 4n2Ð '%� �- L �
 #�, ; ,�d�d0 �d0 ?5, =V%C�� :G��� �/T ¯%G"
 �/2;� �� ­=· q�[2�� :&dT�
!\K A�+�Lw��� L A%+/\�� A%U+ ;«� r��, q�[2�� ¹+I ��%*��, �G~���, eR%�C�� W� 

 −=��/C�� W� ����" �s �� P�< >E�� − �D%��� �/T B/0 W� A%��*�� �E5 �G0%� /5 
?i;&Tu,T 1� «� r�� A/v+!< ?5,  �/� ,Ê%��� ��%� W� S*G" W�, كل 

��0, w� �ÜR/5 :��Û � Ã/� B/0  لح لج كم qG*2�� 9 W�&2�� �=- º�@ ;
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?5=V%0, ?i�G�� �/G�l2;< ?d+ ,%5=K
 �[d- ��/iK W� O&��%-, �,a2��, 
� '/;�� !\� �l�2��� �T%U+ ;?¾ y�d" 4 eI%i) S*� «� rلي لى لم لخ�� 

 هى هم هج ني نى نم نخ نح مينج مى مم مخ مح مج
�!���Ü  ُّ َّ ٍّ ٌّ ىٰ رٰ ييذٰ يى يم يخ يح يج هيu� :

7� −7�Û �¥�EsS�/0 {~2b� >E�� A/�!+ ��0 �, Zb/� 1� «� r�� ¹+I, 
O&��%- w� qG*2�� A%U+ ; −A�,=�, �%C@��, x\- W� − S� µ![�� S2l�2T 
� S�/C�,كخ كح كج قم قح فم فخ فح فج غم  �Ü'�Ñh� :���Û � �%�5,

eq¦s �4%@ b, ��!�u� eI/b 9 �'%� B%C� �E5 O�� 1V%0/��, Ç<I%2�� ��l
%i�+ ���&2���  

 ���I%2�� QI%l2�� I,E� 9 S2�G�sr-  s!D� ª#/���� Qf< {�s %�<
I =C��
Gs!� A%s, 4� :VwTh� �%l��� S� ��@ W� �U+ ;�^�%����%LG�s!" %L�T%;T� %L � W�,
�I %� �!T 4 10�/� ���� �� ¯X/2< A%;Th� A
 B/d*D��*-%Lv*- !�T 9 :5 ,?i 

T%;T� S& /- S;&T A%;Th� «Ó %gu ;��^2d� %5�!T %��U�, ,�d�&��%L��w2�� %LGs!� �%L 
¢�K O��,%L<R%� %L22t� �%L �:5 ,���¦�� 10�/D� JE5 :��%*��,�G~���, ,�\d;��,  � :5,
?� W�M �0�XI
 WU" ` /d+ ;µ%G)
 O��, µ�XI
 %Lg�, ¯=�" W� ­=@ %D F ?d��� �*&- I%�

v<
 µXI .=*�� Au ;.=*�� '%&2T�,%L A%��G�� A� º�@ ;S�� «C2�<, ST/� Wm ?C2�< ,
wV%0 ��< ©/ !D�L ?�C�� �%�IR ��
 /5 .=*�� A/s ,S\C;< .=*�� Q%�H WU�, 

 #� ;©!�� ��· %¾ :2��" !z� ¯/T �v&- Ë%�;�� 1�2lD� R�!+
 �- �&�u� Çbr"
� 9 .=*�� W�:V%vC�� .=*�� S- :��
 ,��,=��"±�² 

v*- %iv*- /d*< � �r� I/~  �-%¦�- :5 :2�� ���¦�� 10�/D� JE5%L O�� ,
 S� /d� º�^- !z� !z� /d*< A
 :�=2;" '%�G�� �*�G) wT�, ,��G"�r�� ��dv+u%-¼

µ/C��, �%G��/�� ¥d+ 9 I,=" :i+ ,S�%i� S�d� /d2<, S&V%¡, � :2�� e!~��� A�
t"  *t�� e!~  :5 S2�kI
, '%�G�� Ê%b
 �UN=±��%*�� ² >E�� � u� ST
 I%G2�%-

                                                            

±²1 ,I%�T{� %T � �761%� ]7�� :��*� �(16� `� +a�� ,�,q- :Ã ,ª�/�
 I�R� ,�88�B© ,�7��  
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 �!zu� ./ u� S�� ¯!&2"� −�G~���, �\d;�� −- O��, >R/�� J%3%- �il ,��C+
 
S2-� , J/d�, '%�G�� A%sI
 ��G¦" 9 S2��
 �=� W� a*" º�^-N �, W��i� ,�!z
 

!+%�2� x�*" =0 ���¦�� 10�/D� JE5 '%CK 9  G;�� A/U2+ ,�d"%C2� w-I, e=�%G2�, e
{0/2" R%U" 4 �%��%22� �%�X
 I/i¡ 9 ?i;", ,'%�G�� �  

wV%0 A%s '%�G�� �E5 �¦�L ��-!*�� ��,=�� e�tT I/�� 9 ¥bw2�,  b%�� �Ut- 
>I%v�� I%5RX4� %¾ �� :2�� %i2G�5, ����bh�,, A%;Th%- Bw254� �� .%�, 

� S��0,w��� ��L L�=�" '%�G�� �E5 Q% 
 A
 �� ,%Lw��� Lv<
 %L ,��dz�R ���/� �*&- ,
 ��=C� 9 A,=dz W-� JRI,
 w�+ %ip�� {t2;T =0 ,��d5
 Q!@ W� ª!z wT�s

eI/itD� S2�=C� � ��IR �� ��< 4 >E�� �%U&T4� �� ��*" ��dz�=�� ���/*�%+
�, A%��G�� �z�R =�*2D� '/;�� ­�=@� ST
 10/� �s  ;· >E�� �0/�� 9 JI%�g

*�  W;·%L,w2@ �z�=�� W� A,%*2�� ��@ �#� WU�, L S2�%@ �� '%�G�� R/*�b 
��*�G\�� � 9 WU�, ,%g%��- 9 ¯=�2�� �E5 W� �%*" �T%s .%¦D� ��Gb �� A%-%��� A�F

%z A/U" R%U" ��T%-%< �C<!\- '%�G�� eR%�� W� ��UÅ ��n*�� W�X� �� �^d+
 =C+ ,���
 I!U", ,S0�rz� W� ���I%z ���/� WU�2" ` >E�� '%�G�� �E5 «� !" 9 =�*- =@Ý
�G�5!�� ��T%¦�� ��D%*�� Q!�� =*- %��/�b 
/b�- !Å :5, �!z
 e!� A%-%��� 1� !�u�F, 

,�b�I=�� JE5 W� O�%³� ��&�� 9 :VwTh� �%-%��� ª#/���� �� R/*�b�  
 
 =C� �=�" ©/ !D� A%��G�� Q%F%L�dz�R %L ��-!*�� eI%v�� I%5RX� =*- 

 ;¯=�2�� �� ����=�� Q%Gbu� ?5
 �dUK ��dz�R ���/� �%�5 �T%s =C+ ,����bh�,F �
��I%z ��%� S& /- !z�� /5 �z=�� ��dz�=�� ���/*�� JE5 W� R%+
 Iw*2b4� A
 4�L%L 

wi�L �%t< A
 Iw*2b�� A%s w+ :5 ��dz�=�� ���/*�� A
 4/� ¿i��D� B=�� ��d�� 9 �I
 %i;&T :5, ,S*0�/�, '%�G�� �%�� :5 ��dz�=�� ���/*�� JE5 ?5
, ,S2�=2b� :2��

��%@ ��· w�+ Ìz�=��  G;��%L��*G", {dÓ, '%&UT�, 1��!" W�  �� �-  �"!",
 �!" �l�2T `%�D� W� =<n� �� �R
 ,y@ S�, q[- Ê%���=�� .=*���L y@ S�, q[-, 

v<
%L � ���I%³� ���/*�� A� −Iw*2b4� �¦� − wT�, , ;@, �%U&T4� �� ��*" 4 
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<!V�R W�n�� �*� >E�� '¸�� >!V�=�� O<=U2�� �� =�*"N%L �<!V�R A%;Th� e!U+ :CG<, ,
�<R/�� O��,,=2� e=@�, e!V�R !V�,=�� �*3 :2�� :5 ���I%³� ���/*�� JE5,  �dz�

 A
 ¥K/< !V%�, =0%T !U+ >
, ,È[v�� �� A/U< %idz�=- =�/< '� �s ,�\H%v2�,
!i�<,<!V�R !�2;< ,
 �%· ST�+ %L!���� y�k N, 9 n�!��, �G~���, ��%*�� x�*< º�^- 

v<
, ,�\[v�D� �dC�� JE5 W� =�&< :�I%³� ��%*�� �*3 ,�dz�=2� e=@�, e!V�R�%L =�&< 
[�� e!¦U�� W� �UK 9 Xa2b e,�=*�� Au ;I!^2�� ��%@ 9 %i�� ?l�" =0 :2�� ��V%¦F

 9 W� A/U< A
 �� ��*" ���I%³� ���/*�� A� #� ;.�C2b4� =*- ��G�� ��G"�!"
 :5 ��dz�=�� ���/*�� A�- !*t< º�^- ,:�I%³� È�^D%- S� �0�� 4 �\[v�D� !V�,=��

h� �E5 S*� aU�+ ,O�V!�� S&dÓ  Gb È�^D� 1� ]�%�2<, ,.�C2b4� =*- Ê%;@
*� %�×~�+ ,Ìz�=�� È�^D� >R%*<, :�I%³�%L S�%  9 O�� :�I%³� È�^D� A/s ,

J�=*2b� ST
 4� S2^d�D �[2t< Ìz�=�� È�^D� w��- ,S*� ]�%�" wi��  
 A� R!» A/U< %�5 %5_%�=2b�, ,�%G�³%- !z�X :��bh�, �!*�� Ç<I%2���

"��V!D�, �-/2UD� Ç<I%2�� �%^&  9 ��/¦G� :i+ ,1V%0/��, ­�=@�� O<=U, %�d[t" 
v<
 %5�%*T, %5%�t� :2�� ­�=@u�%L � :�, �UK >E�� ¥�# Iw*2b4%- =�CT,�

 ,Iw*2b4� �G0 %� 1� ���I%" SGK �*�\0 ?�C" %id*� �Ut- ����bh�, ��-!*�� ��u�
4� =*- %� �*��+ ����" ?b!",Iw*2b � , ;@, Iw*2b�� ��d-%C�� /5 S��*T %� O��,
v<
 ��-/d[�d� ��d-%C�� wT�,%L �Gd[�� �%�� W� eR%+h� %i2�T 9 O�� ��u� JE5 A/s ,
���I%2�� ����bh�, ��-!*��, SGK �*�\C�� Au ; �%[d� �*-%", �-/d[� :5 �- 

D� �%�� W� �k%[", ,�Gd[�� �%�� �d�K ���I%2����-/d[, Ä%[2�� 9 A
 w�b 4 
Ä�r�� ��· � ,%id��� 9 .EG< =i� 4 :2�� �<![D� Iw*2b4� �sr- %k!��� �

=i� ��u� .EG" A
 :[G�< :2�� ���vD� Iw*2b4� �G0 %� �s!" W� }�!�h�,�L 
%i^�d�2�, �Gd[�� �%�� W� eR%+h�  �3, Iw*2b4� �G0 %� W� }�!�h� :&+ F

D�, ��/C� !�2;" º�@ ,�G�%[�� S"%��Ï- ./GC��, Iw*2b4� =*- w- %kI /5 ,S�+ ��-/d[
I=0 Q/d[D�,  �%[�� W� eI/itD� A,=dz W-��L :2�� ����bh�, ��-!*�� ���� 
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eI%v�� ]�"%&� ¥d2Å Iw*2b4� .,R A
 w�b 4 ,Iw*2b�� ��d-%Cd� %i;&T ��5I, 
A
 /5 �Gd[�� y\��- f^2�%+�G�%H ef^2� ��%6 9 �!*�� A%;Th� x�*< N � A�

 {<!*" �X,%3 �G�%[�� ��T/U�� �<!C��, �D/*��:GT W-f^2d� F, x�*< A
 /5, 
 ��%6 9 A%;Th�=±S2�%6 �² �"%-, �D/*�� ¤� 9 {d2z� ��w�� B/i&� A
 w�b 4

%�d*� %� ,Iw*2b4� .,R f^2- %5!<=" e=@�, ��w��F ./0 �H%�  =�*T :GT W- �� 
*G) �D/*�� y+,, P�� /^���%L : 9 A%;Th� x�*< A
 /5 ¤*�� y\��- f^2��

 Iw*2b�� ��d-%C��=±�/2;D� Ò%� f^2- Iw*2b4� .,R %5!<=" :2�� ��w�� 9F�²  
,­�¦�� �w�br�� JE5 4� �/T/U< A
 WU�< 4 Ê%��� :�\d;��,�G~���, , 
��%*��, � ¥�Es, ,���¦�� JE5 W� ª!� 4 1-�!�� A�+ ;1-�!�� ªI=< A
 =@u Z�� �#�,�

R=*�� 9 e%+%�� �+ ,JqH, O�%³�,R=*" �� ��^2;< �z�=", ,�z�=" S�+ R=*"  � �#�
 9 I,=< /i+ ,­�¦�� �w�br�� JE5 W� A/U< A
 4� WU�< �+ «~K >
 %Trz�

%iUd+ �� W� �/@nT �\d;�� R�!+
 %g
, ws ��%*�� W� �"
 �G~���, ,�G~���, ��%*�
�\d;�� 9 eR/�/�,�G~���, �\d;�� %i�� ��!z ��%*��,  �, 9 B%*�%+ ;x<%*" �%�5

B%*�� 1� =^2� ��%*�� S"I/  9 ©%³�, ,©%³� 1� =^2� � %³� S"I/   ���
!&2D� �</\d;��, �</G~��� S"I/  9  *t��N�G~��� W�  s!� S�� ����\d;��,  ��� 

 *t�� W� �Gs!� ��G*t�� %�I/  9 �G~���, �\d;��,� �wb%0 �%�5 A
, wsLsrt� %L 
�4%@ 9 1)%C2< ?i��-,�%</2;� �� A/U< ,!z
 �4%@ 9 =�%G2<, � : '¬��

?�C��, �+!*D�, � ?�C�� 1� QI%C2" �+!*D�, ,?�C�� I,%�<, �+!*D� W� P�< =0 '¬�%+
�� �/t2",�'¬�� ,'¬�� W� O�/2", �+!*D� 1� ?@�r" ?�C��,  �  

 A
 4� ,:*�G) Øt�� :i+ ��%*��, �G~���, �\d;�� 9 W�U" 4 =0 �dUtD� A��
'¬��, �+!*D� 9 W�U" �dv*D�,:�%�\ 4� �t�D� �-%¦�- wi+ � � � =0 �d�%*�� ?�C�� w��-

\�b, A/U"%LG\�� ,�t�D�, Øt�D� �- ��%+ � � L ��%*�� �*� %� ;:�%�\ 4�, :*�
���
, �C� ��# ?�C�� 9 eX/s!D� � 9 �sI%tD� W� %g%�!@ B=�, ��%*�� B�r@%+

\�b, ��%*�%- �C��d�� ?�C�� �*3 ,%i�� eR%+h�, ����2��%L\b, %L Øt�D� A%s 4�, ;
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)!+ J!�
 :*�G\��%L\\K !¦s
 :�%�\ 4� �t�D�, ,�%L �  
 A#�,w�� :5 W�  �aU�� ��=±��u�²?  9 !�2;�� ?f^2�� %� ��· {�s,F

�-%�h� �%�*- !&�T A
 Z;� %�d�d��  

:%
[
Z : W=����� �
���%� #$���  
D −�761%�  : t
�X�� ���%� ]S����6%��u%
  :  

 !�2;" A
 :[G�< A%s, ,�<I%v@, ���I%", ��¢�- Ob
 �� ����/�� ��E�� ��%0
=5 ��>2@ Obu� JE5 ��VwTh� %��X%lT� �� c+%� Z � 9 �\d;�� ��!z =C�

 Obu� JE5 �I%g� %D, ,:*��� :�/�� �E5 �+/&�� W� :��bh�, �!*�� `%*��
 ��Gb �Udb, ,��%*��, �G~��%- �d¦�2D� ����/�� %��# �� �\d;�� �GdCT�±'¬�� ²

^2��, Èd;2d� e�R
, ,��*��� ��E�� {�<n2� ���� S"EÓ%+ ��E� ¯%GKh �d�b,, ,?U
��%*��, �G~��� W� ��T%T�- ��/�&� %��# 4� �!" 4 :2�� ��E�� � ��T%Tu� JE5 A
 =C2*T,

 �� Od� >E�� A
 %���
 ��,R 9 :&dT #� ;Ë!U�� �� �d</\�� Ê/d�� e=� �� 1�!"
=D WU< ` £!*�� �� '�/2b4� A�+ ¥�# 1�, ,'¬�� Q%^ 
 W� A/U< Ë!U�� �

/\bI
 ./C< ,e%���" : Obu� �� ,Ws�I#� =i� �G0 1G2D� ,?<=C�� ?U�� B%�T �!�� � ¨
���%2�� :Z�[��, =2^D� �Ô �� ,�%\d;�� '%tT� 9 ,A,=�*< �/T%s � A%s,± Q%^ 
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S"�E�, S"�,nT, � ,e!\�;�� ªI%z '¬�� �E5 A/U< %�=�� ��� '¬�� e/;0 A�

 �E5 !\;< >E�� /5 A%;Th� A
 }r&D� W� #� ;A%;Th� �� �\db S� A/U< %�=��,N �
&�- '¬��'¬�� S�d� !\�;< A
 4 ,S; � '¬�� �\db W� Z"�2" S2�X
, A%;Th� �+� A��

 ;�0%*�� A%;Th� �� =�%��#�'¬�� ¥d2�< =0 A%;Th� A� , ¥d�< 4 WU�, ±J!�
 ² 4
n5%� '¬�� A%s �#� w�b�Lni» ,
 ��LS�+ '¬�� ?U^2�+ ,S�+ ?U^2< �+ ;� � � ?U� wds,�

%;Th� 9 '¬���Gs!� qH ��n2Ð ����2�� �T%s A� ��  
v<
 %LA%;Th� Br· A
 :[G�< 4 ST
 %��ÔÆ�, ����2�� ¥�%;� W� ,� �; STu ±'�², 

�\d;�� �%Ó ��%*�%+; %� A%�Ñ �/³� S*+�R >E�� B�r@4� �E5 �¦�, ,'� %gu 
:&2�,%�D� !�2;" y\�D� �E5 y+,, ,e/\b !¦s
 !z� '¬- .=G2;<, � �` �, A
 }r&<�

 ` /�, Z2@ ;B�r@4� S�  dl2;< >E�� /5 /d*�� �E5, ,'¬�� �� A%;Th� /d*<
                                                            

±²1 ,/s/+��t�� � ���=�� 
�Q�%
��Q�6!" , :Ò%*�� =G*�- B�;�� =G�, P%\;�� =�
 ,'%v�G�� I�=�� : I�R
 ,.%C-/"�877B© ,���  
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¢�K ¥d2�< A%;Th� �E5 WU<%L, �&b
 9 /5 >E�� '¬�� W� Z�H 9, /d� 9 /i+ 
�d+%;�� � W<=5�X W� ?s, −R�!+
�L��%�, �G~T, �\db W� �%�%6,  − Z�H 9 �/K%� 

�/"%�, '¬�� W�,�- '¬�� �� ?i2�%@ W� !¦s
 ?i��� ª/@
 Ê%��� w� � A%;Th� A�
yd³� �*�G) �v20� �EU5, ,�&b
 9 '¬��, /d� 9  A/U< A
 /5, ,�<!�� ���^2�

 ;}Iu� 9 �&�dz A%;Th�#� �I%  wds, ,![ 
 }Iu� A/U", as
 �&�d³� A/U< 
!C2b�, A/U�� ?�2T� .�/�D� �E5 �� I/�u�,s wds,  }Iu� ?l^- as
 '¬�� A%

�%TX�/2�� �d2z�, �%�Xu� �d@ ,A%;Th� ?l^- ![ 
 �&�d³� A%s,� ��  
< A%;Th� �� '¬�� /d*< %�=�� ?¥�# ­=· {�s]G� }Iu� /5 '¬�� 

 O��, ,}Iu� !iC� �d�b, A/U< ?� W�, ,S2i�, '¬�� q��+ ,S�v2� >E��
�� I%U2-4 �d�b, A/U" :2�� :5 }Iu� I%�R W� 4,Æ;� '¬�� ]G�< ¥�E-, ,'¬L

 q��+ ,%i+�n�2b�, }Iu�±'¬�� ² ]G�< �&�d³�, ,}Iu� W� as
 ,
 }Iu� /5
A%;Th� ?l^- ![ 
 �S�d�,,&d~2;� q�< %�=�� A%;Th� A�+ %L A/U< }Iu� 9 

h� ¥�# :&2�< ��!�*�� 9�~2b4� B/i&D%- �&�dz WU< ` A�, ,'¬�� W� as
 A%;T
?l^2<, ![�<, ,'¬�� J/d*�+� � �\d;�� ��,R
 A%;Th� ¥d2�< %�=�� �E�,

 �,R/*" >E�� A%;Th� W� as
 ST
 �� ��%*�� S��� !��" ,��d�*��, ��+!*D�, ��b%�;��
S�l@ ��,'¬�� ?iUdÅ =0, ?i;&T
 �� A,!��< wd¦� � � .,Æ;D� {d~2;D� A��

 �\;- S�+ A%;T� /5 !��, ?d*�� W�=±!���� ² ?;�� W�,=±��*�� �² W� ¯/�» ST�
'¬�� I%U2-� �� ��*<, '¬�� 9 !��< ,��*��, !���� � S� A%s, '¬�� S�+ ?U� �#�,�

&d~2;� =*< �+ ,S�d� �\db�%L!@, 4,Æ;�, M L�Lq[  ="q+ ,F�L A/U<, ,A%;Th� ?l^- 
*�� 9 � %@ /5 ws asu� '¬�� ?l@ W� �0
:��bh�, �!*�� `%, ��2�4� �E5, 

 �� >RÆ< >E�� �r�� 9 S�&dT =0 ,S;&T �0/�� 9 A%;Th� ¥d2�< >E�� '¬d�
 �!\- W<E�� 9 ,
 ,A,=dz W-� ��+ %� /^T �� S"I%v@, S2�,R, A%;Th� Ã/Cb�

��%@ È&��� 9 ,
 ,�,I%C�� B/i&D� 9 ,
 ,?i2t�*�%L ��Ú&" �%s�2�4� JE5 �s �� 
{d~2< ,
 A%�!�%- A%;Th� {;� A
� � ��  
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:*�G\�� J/d� ��  s!D� A%;Th� c+%@ �#� ,¥�# 1�,�, S2�d&b 9 '¬�� ZC-
, 
 �sr�� �� ÔÆ" ����2�� �T%s ��*�G\��N � �C� W� I!^2� A%;T� %�,
  �sr�� ¥�%;�+N

 {�*- ��*< nilD� ,
 n5%�� '¬�� Au ;S&��, '¬��� 1�b/",  �sr�� ¥�%;� =b ��
��/l&�� � !iC" �<n5%�� JE5 �¦�+ ,n5%�� '¬�� /5 n+%�� A%;Th� S��/< %� !\z
 �*�,

¢�K !U2G< �+ ,J=�� {0/2<, R/�/D%- äq+ ,A%;Th� 9 �<n+%��%L=<=� �L �� S��*< 
Îa�2�t�� ./C< , ��TwTh� eq;D� �d �/�" :¢�K �!T :U�%L=<=� �L¢�K yd~T A
 %��d� %L 

=<=��L�"±�² ��!�*�� ��~2b4� ?�C+ ;!U2GD� '¬�� W� A%�!�� W� ?�%T {d~2�� A� �
n5%�� '¬�%- '%&2s4� �¡ 9 %iU�%;� =;�"F,&d~2;� A%;Th� A/U< A
 e=V%&�� %� 4�, %L 

� A� ?1b/<, ��VwTh� SU�%;� 9 R=�, ,!U2G<, nl�<, ¿2�< ` �#�� N !�
 ��!�*�� ��~2b4
I%U2-4�, ¯�=-h� º�@ W� !�u� �E5 �/2;� 9 A/U< A
 {d~2;D� ��, ,1<=- :��� � �+

A%;Th� �%@/�), ��~2b4� ?�0 =�%G2", ;A%�!�� ¥�%;� ¥d;" %g�+ 4�, #�"  A�
%��I=0, ?�C�� �%*0/" �- }I%*2�%- �\G"!� :G;��� A%�!�� ��IR�"±�² A
, ws  �<!��

 A
 w�b 4 ,A4n2� ,
 A��&�< �+ A%�X�2� ¯�=-h�,"��u� S��� ª%2� >E�� ¯�=-h�, 
%i2�%b!�  b%�D� :�I%2�� %5I,R {T�2;" :U� : A/U< A
 A,R IE*2< >E�� >!���� ¯�=-h�

A%\db A%;T®� A/U< A
 ST,R W� IE*2< >E�� Ì�*�� ¯�=-h�, ,`%*�� �� A%\db A%;T®� 
S;&T �� �!<=� A%;Th� A/U< 4 ��T%\d;�� W<E5 A,R W�,�L��~2b4%- �"±�²  

 nl� =�/2;< ws ,>I%v��, :VwTh�, �%;Th� {d~2�� =�/2;< '¬�� È[k A�
È[v�� ��2� 4 O&��� Au ;�*&�� W� O&��� � A%;Th� e%b�� A�=±�\d;�� ² eX/s!�

                                                            

±²1  ,{b/<�%T �"���=�� ?i&T �EU5",  �6�&M
=� �
 
�� ,=dlD�± 	²R=*�� ,± ��² ,± A/T%s
.,u��88�BÞ�%¦�� A/T%s�88�²© ,���  

±²2  ,qH�!-,I =�" �}�%� /�<�� ��
�?�6!" , :�R ,­%^-�� ¿�d³� ns!� :Ã ,­%^-�� ¿�d³� ns!�� ,
����B© ,����  

±²3 Q!*< /-
 ,:0,X!D��" 0/D�, ��d;D�, B�bh� �GC2;�:�I%2�� �!�d�  b%�D� >R/�/�� {",  �6�
��*� &�v���;�� ,± �²R=*�� ,± �² ,±O\;H
����B²© ,�7�  
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� ¥d�2�� �E5 ,'¬d� {��*�� SUdÅ 9 W&�, R%;&�� 1&T, ?d��� {�� OU*< >E�
q�;2�� � 1�!< !�u� A
 =C2*T 4 ?A%;Th� �� �\db '¬d� A/U< �#%D ,.'%;2T ?� W�,

 ?S;&�- '¬�� =�/< 4 STu wT�, , ;@, S;&T �� �\db S� O�� A%;Th� A
 ��´
%i�d� A%\db '¬d� A/U< �+ ,%i;&�- '¬�� !U2G" �%<!�� �%*�2l�+ %�=�� WU�, ;

 n5%�� '¬�� 1� ��%*2", Ô%G� qH ,
 Ô%G� Iw*2b� �� ef^2D� .,=�� JE5 ./^2"N
±�¦� X%[��, .,rG��L² n5%�� '¬�� �E5 A�+ , −!�*2;D�, �[2;D�� � − �� �\db S� q�< 

{��� A%;T� �� ./^2�+ ,!�*2;D� A%;Th�� ´ ��,Jf� W� ?H!�� �� Iw*2b4� A� A�+ 
S�d� Èd;2< n5%�� �[2;D� '¬��� �;n5%� S�d� !¦� wT�, ,S;&�- '¬�� �E5 !U2G< ` STu �L 

>Iw*2b4� ­Ih� ,
 Iw*2b4� a� � >E�� {d~2D� A%;Th� �� �G;��%- S;&T !�u�,
I,![� q��+ ,S�d� �\db S� A/U�+ ,S<rt<, '¬�� RI/2;<�LD%¡, %L+r�, %L � yd*" A�

���I%v��, .,=�� Ã/Cb Q%Gb
 W� /5 {��� �Ut- '¬�%- A%;Th, {*v+ 
'¬�� e/0 9 �%p A%;Th� �?� W�,, 9 O�� %Tu� �G0 W� Iw*2b�� ��d-%C�� A�+ 

 /d· ws ef^2� µ!\- S�� eR%&2b4� 1+�=- S�I�, Iw*2b4� �%<![D Q�ElT4�N
G0 W� Iw*2b�� ��d-%C�� wT�, ;�G~�d�v<
 !�*2;D� ��  ^;�" !z�� �´%L %�=�� 

��V�=- qH ��,§� µ!\- S�� '¬�� eR%*2b� 1+�=- !�*2;�d� QEl�<��  
ÊIw< 4 A%;Th� A� ,  dl2;< >E�� /5 {�*- SUd2�< >E�� '¬�� WU�, 

?�v�� �����d;�� qH S@�b, S&�b /5 � {*k 9 W�U" A%;Th� e/0 A
, ws
� '¬�� ¥�# ,'¬��GGb A/U< >E�%LJR%�� 9  � /�%�*��I ?�u� Ç<I%" %��&�u ��2�� 
GGb A%s {�*- '¬��%L W� ��=CD� 9 ?�C�� �T%s �vg :2�� ?�u� A
, ,%i�¤� 9 

A%;Th� �� �G;��%- '¬�� � w�b 4 A%;T®� e!U&� e�R
 ]G�< =0 '¬�� A
, wsN
 eI=CD� A%;Th� �E5 =C&< %�=�� �G~��� Èb, A/U< %�=��, ,qU&2�� �� �<I%�*D�

�¢�K A%;Th�%L�,!p A/U< ,
 %L ,�r��, ?d��� P!V�R W� ¥�# 1b/< %� ;'¬�� W� 
!U&��, �C*�� ÈG·, ,��I%v��, .,=�� ÈGi�+´ ´� ��  
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D − /�Q�� W(3�  �
1����Z���k� ^�	  :  
*G) ?W� =�/< W�, ?'¬�� B
 ����2�� ,W� yG;< W�´ � �%LE��  4, ��# 4 yG;< >

 P�< '¬��, ,A%;Th� ��
 W� �"
 ����2�%+ ;A%;Th� /5 ?5ÏK >E�� wT�, ,��#
A%;Th%- � È�b/�� /5 '¬��, ,Jn�@ '¬�� �2· 4 >E�� Èb/�� /5 A%;Th� A�N

'¬��, A%;Th� W� Ã/;GD� :5 ����2��, ,A%;T®� 1&���  dl2;< >E�� �?� W�,, 
 �#� ����2�� A�+¢�K �=� S2�n2z�, A%;Th� ��0
� �%L ;'%�Ku� W� #� JR!&�- '¬�� A� 
����" 1��< 4,��T%;T� qH ����" �=� ��%*d� =�&D� '¬�� W� ����2�� �dz �#�, � �; 

AuA%�!��  G�%H A/U<%L%5!�
 ��  �  
0/dÐ '¬�� =*< #�,%L�+ ,A%UD�, A%�n�� a� S+%tU2b� A%;Th� =�*< A
 �G0  �GdH A

S"/CK S�d� �GdH A%;Th� %i�� R%@ A� :2�� ��T/U�� W�;�� W� /5 '¬�� �� A%;Th� �
�Gs!D� ����2d� ÔÆ� :5 '¬�� �� A%;Th� �G0 W� e!\�;��, �Gd[�� A��, ./� 4�, �

'¬�� �\db Sl�Æ" >E�� {d~2��, .%2204�, ¯�¤�� W� =<n< '� �� A%;Th��  
¬�� ¯�rz� A�n5%� '¬�� ��2�� w��- ,S"�# =@ 9 A%;T®� I%�2T� /5 '�L 1+=< 

'¬�� e!V�R 9 I%;^T4� �� A%;Th%-, RI/2;" :2�� .,=�� 9 �,!*� !�
 �E5, 
 9 �l2" A%;Th� �� �\db '¬�� �E� A/U< %� A%�×+ ,%g%;T�- Sl2�" 4, '¬���

db '¬�� �\db Au ;�r��, ?d���, {d~2���%Å e=�%�, �d0%� qH �\%L'¬�� �¦�  �
v<
 �0%� qH ?d��� A
, ws%L;=�� .=*�� �!" /5 ?d��� Au �L ,./C*� qH �Ut-, 

 4, RI/2;< =d- 9 w�b 4 ./GC� qH �Ut- �×�� 9 �*;�� /5 �r�� ¥�Es,
¿2�< �A%;Th� �� S2�T�C� 4 OU*< ,S� �C� 4 >E�� '¬�� A� � �\db,
���A%;Th� 9 ?U^2" JE5 ���/C*�,./C*���� �� S"%+¤" ���, �  

 �\db W� JI!· >E�� B�r@4� A%;T®�  dl2;" :2�� �<!�� ?�0 ��*&" A�
�Gs!D� ����2�� �� ÔÆ� :5 ,'¬��� �, �*3 ,�<R/G*�� ?�0 %5=�;" :2�� ?�C�� JE5 �¦�

;Th� ��;T
 :5 �<%H ���^2� �d�b, R!» '¬���A% �, ?�0 �¡ 9 Èt�< =0 '¬�� A�
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È2t<, �<!��,�<R/G*�� ?�0 S"�%@ �#� JR,=@ 9 1k/<, ?ld< WU�, � � � � 9 :&dT #�,
A%;T� ��X
 �;�� ��Xu� A
 %�D%�, �E5 A�+ ,A%;Th� �� '� �\db ��X
 wT�, 

 ?i;< :2�� {d~2��, �r��, ?d��� �\db ;�\d;�� JE5 W� S�X�"  ;U< A%;Th� %i�+
C�%� %G@ �\d;�� �=� A
 w�b 4 ,n5%�� '¬�� =��/"�%L ;'¬�%- #� .,
 /5 Ë!U�� A� 

'¬��;>/�*D� �*&�%- �C¦<, >R%D� '¬�%- {C< Ë!U�� Au ,�b!s ��~2T A
 %��, %L 
</\db%L?S- �\�^D�, S�d� O�%�� .%@ A/U�b {�U+ ,?�C��, �+!*D� S- È��   

�K
 �;�� ����2�� �%�� �%��-, ��Iw�, �%sÔ, �I%��, µ�/b
 W� '%
��*-%2�%- 4� S�d� ./��� IE*2< '�  * 
 q�" ����2�� A�+ 4�, , ;@, � A�

R/�/� A%;Th�, ,A%;T� ����2��, �s A%-%��� �=C+ ��T%¦�� ��D%*�� Q!�� :&+ 
%iV%�K
,en��, er+ 9 '¬�� R%*2b�  s!D� A%;Th� R/�, WU�, � R/�/D%- #� ;

��I=" :VwTh� >R%D� R/C&D� ��· :@,!��%L ��,=��, ,��,=�� 9 R/�/� A%;Th� ;
����2�� �z�=� W� JE5, ,.=*�� §T :�=2;", + �G~���, ,�G~��� 9 R/�/� A%;Th%

v<
 JE5, ,�\d;�� =�K!", Ê%��� ���/" %i2�i�%L A%;Th� ;����2�� ¥�%;� W� 
 ,��%*�� 9 R/�/� ,%iV%�-u, %� ?�d*" ���� ��
 W� �%&2�� %�%G��, W� ��%*��,

v<
 JE5, ,%�%��,Æ;� ���, %�%G��/- B%�C��,F%L����2�� ¥�%;� W�  � asu� !\t�� A�
 A�- Ê%��� ¿l^2< �+ ,S��0, S2�T%@,I, S"%</�*�- %g%;T� 9 W�U< ����2�� W�

���2�� �&0/" 4�, ,qH 4 '� ����2��y<!\�� {�2�� 9 �, .=*�� Q%�H 9 WU� 
 ���� W� en�%� ��%*�� ]G�"  ��/�� Q%�H 9, ,%i�d�- enK%T �\d;�� ]G�"
 9 ��dv+u� 9 yG;�� �� enV%@ qH �G~��� ]G�" ���/2�� Q%�H 9, ,%i0/C@

1�2lD�,��%*�� %i�� I=�2", �\d;�� %i�r� �+ � �  
�;@ A%;Th�  �s!" W;@ �#�� �'¬�� �&�¡, � � �5Æ� A%;Th� WU< ` �#�,L

R/�/�� S� yC^2< W� '¬�� A�+ ,R/it�%- �*&d� � W�, ,R/it�� Ãrt< R/�/�� A�
?�, �E5 A%s
 '�/b ,�/0/� '� �� S��0, J!U&- A%;Th� �/0, :5 ����2�� A�+ 

R/�/� �/0/D��LR/C&� B
 �L �E�� R/�/D� '¬�� W� A%;Th� Qr0� wdU+ SUd2�< >
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S� ��*-%2�� �� Q!0
 A/U< JqH, A%s J=il- S&tU2b�, R/C&D� '¬�� W� º^- wds, 
����2�� �C@ �z�R yG;�� S;&�� EÓ�, ,µ/G;� qH Sd*+�  

 U −/�	(� W(3�  �u%� �Z/�Q��� �
1��� �� �762 W% K�% :  
R/C&� '¬��, R/�/� A%;Th�,� n5%�� '¬�� A�+ �-%CD%- WU�,  1��< 4 R/�/D

R/C&� A%;Th� A%s �#� ����"�L ���/�/�- Q/5/D� A%;Th�,%LR/�/� WU< ` A� 1&�< 4 �L 
��w2��%L :5 :2�� %i2��%�<R JE5, ,�<R%�20� %i�I%Ð, ���w2�� %idz�=� ����2�� Au ;

S;&T A%;Th� ��� �%vD� '¬�� WU< ` A� ����2�� 9 1&�< 4 n5%�� '¬�� A� ����2�� 
R/C&��LR/�/� '¬�� I%  Q/5/D� A%;Th� W� � %�� �%tU2b4%- #� ;�L O��, ,
n5%��LSV�Ô ,
 S"=5%t�-  �=<=� {�v< 4 n5%�� '¬�� A��LR/C&� WU< ` A� ����2d� �L 

&tU2;�%L JE5, ,�����, `%*� %i�I%Ð, ,��R%C2+�, ��5%» ����2�� �z�=� Au ;
" :2�� %i2�d�%+n5%�� O��, {tU2;D� '¬�� 9 W�U,���%�<R A%;T®�, �*+ '¬dd+ , 

&tU2;� '¬�� A%s �#�,%LA%;Th� W� ,S- � %³� S2��%�<R S� A/U" �*&�� A�+  �  
���%�<R ����2d� ���;R/�/� I%  Q/5/D� A%;Th� Au �L��w2�� %L ����2��, ,

��d�%+ %� ���;n5%� =*< ` '¬�� Au �L- , ,S;&T A%;Th� �%tU2b� W� I%  �
 9 `%*� ?b!< W� /5 !��, Q/5/D� A%;Th� Au ;S�d� �\db  s!D� A%;T®� A/U2+�

*G) ����2�� y<!)%L q��+ ,R/�/D� A%;Th� a� S�� º^G< R/C&D� '¬�� A
 Z�*�- ,� �
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G<E�, A%;T®� ��%C2b�%LS2\d;�  �?� W�,, �%�i+ ?�C�� W� :�[2;" 4 ���=2b4� A�+ 
wi��- �z�=" �, 4 ?�C�� w��- ,JI%�2T� 9 ����2�� A/U" >E�� �0/�� 9 A%;Th� =�/<

���=2b� 9 :i+ {0/2" �?� W�,,  4� ���%�\ 4� ���=2b4� %� yC^2< 4 ����2�� A�+
��*�G\�� ?�C�� ���=2b%- ����=2b4%- ����2�� �\G"I� ?�C�� 1� A%;Th� ?@�!" �#�, �  

���=2b� ?�0 �s �z�R 9, ,����" A%;T� �s �z�R 9 A�, W� A%;Th� nl� �#�+ 
?�C�� �nl� �#�, ,��T%;Th� Ã,§�� =C+ =0 A/U< ����2�� =0 A/U" ���=2b4� W� 

��@,!�� Ã,§�� �=C+ � !\t��, ,S2�T%;T� ����" /5 A%;Th� 9 asu� !\t�� A�
��@,!�� ���=2b4� /5 ?�C�� 9 asu� �?� W�,, �¡ 9 4� ��� 4 ���=2b4� A�+ 

��T%;Th� ����2�� �s ��%� ,����C�� ��T%;Th� ����2�� �� ��¢�t�� ����2�� �GdH �#�, �&
S2<!@ IR%�", A%;Th� :[d" :2�� ��T%;T���� ����2�� � ?�0 I%)� 9 �<!�� WU" ` A�+

�<R/G*��, ?�0 1� ?@�r" 4 :2�� �<!�� ?�0 �� Q!0
 :5, ,��T%;T� qH �<!@ %g�+ 
��n2Ð ����" /^T Sl2", ,A%sIu� �d�2U� qH ����" :5 ?� W�, ,�<R/G*����  

;� �*+ W� ?�C�� P�"��VwTh� SU�%;� ×�", A%;Th�  )%Ó ?�C2N, �*&�%+ 
4,
 !�� ]�^���L,�T%� ��%C2b4� ?� %L �?�C2;D� �*&�� .,
 S"R%G�, �%- Aw<h� O�� ,
� 


���2�� A� �*G" 1-%" �*+� �%C2b� %i�+� �Û	�ÜO< :  ثن ثم ثز ثر تىتي تن�, ,
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=<n< >E�� !Ut�� :�=2;" ��*T ����2�� A/s ,���=2b�, ./b!�� .%0 ?Aw<h� ��IR W� 
?db, S�d� �� � � �" :�0 :?C2b� ?� �%- �����"±�²=2;� A/U$" ����2�� ¥�Es, �< �

%i��0 Ê
 ¥d", ,�<!�� �� ��%C2b� %gu eI/\2D� .,=�� 9 �  
v<
  ^;�" ����" ST
, ,eI,f�%- A%;T®� ����" W<=�� A�- %�*�20� �#�%L �� 

<R%� �%\p� C�%�� A
 �� ��Å asu� %5!\K 9 ����2�� A�- 1�2CT 4 �#wd+ ,A%;Th%- 
 ��%@ A%;Th� A
, ,A%;Th� 1�  W� en�� ����2�� A
 w�b 4 ?W<=�� W� �r["

W<=�%- ���C2;�,=2;�, �� A%;Th �*-%" ����" :5 A%;T� qH W� ����2�� Au ;�C*�%- �
;T� /5 W<R qH W� A%;Th�, ,!z��!z
 %��/�/<=<�- W<=2� A%N�?� W�, , ����2�� A�+ 

 ws ,S*G", !zÏ- A%*2b� B
 S;&T A%;Th� �E5 A%s
 '�/b ,A%;Th� e!V�R W� ª!Ó 4
'w2T4� %��/�/<=<� B
 '%[2-4� W<R A%s
 '�/b W<=�� �Cd@ W� ª!Ó 4 %g
, �  

W<=�� 1� WU�, A%;Th� 9 O�� �dUtD� ��C2�4� /5 �E5=V%;�� R%, �#� WU�, 
v<
 �;��
 W<=�� 1� �dUtD� �T%s%L A%;Th�, W<=�� A� ?A%;Th� 1� �dUt� :5 

B
/",$- �T%*2b� �#� ����2��, ± :'¬�� ²B
/2�� R%*G2b� �� =�*2;+ ,S- eR!&��, A/U2+ 
GGb%LU�k �t�*� q�2+ ����2�� �� OU*�< >E�� ST%�!@ 9 %L ��2�� JE5 �n� �#� %�
� ���

J=@, A%;Th� ��, P��b R/ilD� Au ;J_%CK ¥�# 9, B
/2�� ��+ �� ¥�# Ú&�;+ 
�0%T%LI/2G�, �L,�C\��+ W<=�� �� ����2�� �n� �#� WU�, �%L Au ;%g%;T�  dl2;2b 

 A/T%0 /5 >E�� W<=��=±¯Ô ² :&dT #�, ;�� ydz /5 >E�� A%;Th� �� y-%b ��
 yd³� yG;< A/T%C��A/T%C�� .=G2< Wd+ !¦s, yd³� ¯/�" wi� ST�+� � � 4 :2�� ����2�� A�

 ¯%G"%G+ ,yd³� .%*+
 ?��< >E�� /5 A/T%C�� Au ;'%�!� ����" :5 A/T%C�� �� {C"N
 yd³� P�< A/T%C��=±A%;Th� ²w�C2;�L yd³� ydz P�< ws ,=±����2�� ²w<=2;�L�  

                                                            

±²1 ^  º<=@JqH, ?d;� J�,I ,]� �!�T�:  
 −  �I W-�,ÌG���  :��;��  �I W- =�
 W- W�!�� =G� W<=�� W<X��^'k�� n�6=%� #�
Q y�C� , : =�%@

!5%\�� =�
 ,e!5%C�� :Ã ,­�rd� !l&�� I�R� ,±����5Þ����B²© ,���?0I º<=@ ,± :���²   
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A#�dz A%;Th�, ,A/T%0 W<=�� yd³� ydz ����2��, ,y �, qH W� ����2�� A�
 =�� =�l2+ ,yd³� ��zI %i��  ^;" ?� W�, µ�2z4� I%)� 9 ªI=�" 4 A%;T�� �

=�%�� '¬�� �, ����" :5 �- ,%i���< A/T%0 qH W� ����" :5 W<R qH W� ����2��N
=b%&��, >/2dD� %i�� =�&< ¥�%;D� �</2d� �," 4 :2�� ����2�� A� ���2", W<=�� =�� {C

�¢�;�� %i;&T �C�C@ �%tU2b� W� �%Ó e=b%+, �5/t� ����" :5 %�I/  S�+�, �+ 
W<=�� 9 /5 >E�� ����� W� =�&"� �t�*� :5 A%;T� �� {C" 4 :2�� ����2�� A�, 

'� 9 A%;Th� =�&" 4 ¥�k,=<=� {�v" 4, SV%CK 9  G;2", ��L q��+ ,SV%CG� 
<=� �/D� /5, ,��/d�D�, ��,!^D�, ä!D�, '�!C&�� �=� � %z e%��� W� �v+
 S

 :2�� ¥�v�� ����2�� 9 ��u� �,=C+ Wm w�b 4 r�, ��%*�� �=� R%*< R%U< !�
� �
?5=*G2;",�dt�%- %iG��", ?��I=0 W� =�,  ���d*��, ]�^��� =*G2;" �"%- ����", 

�- �;�� ��T%T
 ��¢�K ����" %gu��T%;T� qH, ��¢ � %i2�T%;T� W� ����2�� µ×" %�=��,�
 ?��< ST/s ,S2�%� 9 w�b 4 1�2lD� S�v"!< >E�� y�%³� A/T%0 I,R, W<=�� I,R P�<N

%�%�@,%�%G��, %� ?b!<, %i0/C@ %� =�*<, ,S2�T%;T� A%;Th� =�*2;�+ �  
���2�� ��T%;T� ����2�� �"
 �#�, ,,%l2�b W<=�� A�+ ��@,!�� S2&�¡, X, 

<R%� �*+ %i& /- ���=*�� ���^2�L%L � A�+ ;:�<R �z=" qH W� ���=� �d�@ �#� %�

JI,R >RÆ", W<=�� ��=z 9 A/U" ����2��, qH Q%Gbu ���=*�� ��� ` �#�, 

%5I,R >RÆ<, ����2�� ��=z 9 q�< W<=�� A�+ ;��T%;T�, 4 ��%�� JE5 9 WU�, 
����2�� ��� �, :�<R �z=" qH W� �%;Th� %5I,R :*" A
 ����2�� W� }r&< �E��

S0/C@ A%;T®� =�*< �  
 yd³� ydz A�+ ?@�!" �%�5 A/U< 4 #�, ;yd³�, A/T%C�� �- ?@�!" :5 ����2��

D%¡ P��b%L=b%+ P�< ws ,.R%� qH �L ����", ��R%� qH ����" �UK 9 ,]�%  qH 
e=b%+ �%³� A/T%0 A�UK 9 ?g/T%C- yd³� Z"
 A�, ,�/*&2�< :s yd~d� >I,j y�� 

T/T%0 P�< ����"%Lw�2��, ��U� L L N�Ð, ��&�� O��, ,ç L � �� :CG< >E�� A�±� /�� ²
ÒXu� �� A/T%0 /5, .=G2< 4 >E�� A/T%C�� /5� �, Q�E� ?5%"
 W<E�� A�±��&�� ² W�
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&T�- �� A/T%0 �/+!@ =0 §G���T/T%0 ?i;&Tu �/*� , ,�/+!^T%+ ?i;%L ?i2���" �*� 
�@ �� ?<=2;",?�C2;" 4 WU�,  �%¾ ?i;&T
 A/d /< W<E�� 9 !�Æ" ��%C2b���� A�, 

U�k e%�@ A/t�*�+ Jq[- .=G2;< 4 >E�� �� A/T%0 W� A/+!^��+%L Au ;Q�E� %i�+ 
i�� �/H�X !�u� .,
 %i�d� �/*k�/" :2�� ?i2�%C2b�%5/T%z, %, 9 ?i�� ��C2T%+ 

?@�r��, .=*��, �<R/G*�� ?�0 �� !C2&" ��T/T%0 qH ����" �UK � �<!~;d� q¦D� W�,
A/T%C�� W� A/�=^2< I�!C�� ¯%�  A
,��T/T%0 qH ?i2���" WU�, !!  

 �� Í%&^d� Awk S�+ �0/d~D� ����2�� e!V�R 9 y�%~d� �<R/G*�� ?�0 ª�IR� A�
4�, A/T%C����,Æ;� �s!�� �<!@ P�" Z2@ S"%��*- B�n2��  

0 −��/��=%� ^�$ :  
 ;�<R/G*�� ?�0 W� :��bh�, �!*�� `%*�� 9 �\d;�� ��!z =C�#�"  =�,


 ./b!��Ù± ��%*�� �\d;��² :2�� ��,=�� �tT
, �G0 W� Q!*�� %i+!*" ` :2�� ,%�d*�� ,
�d;D� %i�v@ 9 1�3�/��d;D� qH, A�"±�²9  ;W�
, �<!@ #� ��d5%�� =i� 9 WU< ` 

�<R/G*�� ?�0 S�� ./CT A
 WU�< %� ��-!*��,�<!�� ?�0 Sd-  �Ud;� �<R/G*�� ?�0 =*" ws%L 
wi�L ./b!�� ��,R 9 asu� j%�� �T%s ?�C�� JE5 �¦�+ ,�Gs!D� ����2�� 9 �<%[d� �Ù 

��� WU" ?d+ ,��%*��, �G~���, �\d;�� �/2;� ��GGb %5R!&�- ./b!�� �%L �E5 9 
=2;� ��-!" �l�2T ?�C�� JE5 �/�id2b� Ê%��� W� ��%*�� A
, ws ,I/v���� � − �!�2b�

 ?�0 I%;^T�, �<R/G*�� ?�0 '%&UT� �� R/*" Q%Gbu �*\C", ,W<=K�!�� '%&d³� 1��
�<!�� − �l�2T ÈC+ O��, "�� �- ��&)%*�� �0�*�� ,
 ?��*�� ��!�� ���
 =V%C
¯%G"u�,"±�²�f³� ¥�# ��  5E< ws ,  A� �-" �� �=� �T%s ��<=D� 9 ./b!�� eI�R�

 y@ �<ns!D� �\d;d�, ,?���2��, ��*�� �<!@ %i�+ R�!+�� ,%i��- w�+ �\-�r� ��
 W</U"
                                                            

±²1 q�� ,��l*��� ^'k� )�30 c n\2�� ���	�� ,�,q- :Ã ,OV%&��� I�R� ,±���85Þ�877B² ,
©���  

±²2 =�p qt- ,�f³� �����%� �<�%� −�� �=%� ��2
�1%� &/
�	%� c I(�6L� ����h��	<��%���,q- , : ns!�
Ã ,��-!*�� e=@/�� �%b�IR� ,���� © ,B���%5=*- %�, �  
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 �/C2�� A/U" A
 �� ,?d;��, Q!�� I/�
, ,'%vC��, B%*�� W�u�, ���=*�%- Bw254�
zu�,?�%+¤", ?�w�
 Ê%b
 ����bh� �dk%&�� µ��"±�²?� W�, , ?�0 A
 �� {CT 

 �� }!� �<R/G*�� ?�0 Au ;>§G�� ��~2b4� 1V%G) 1� y+�/" %� :5 �<R/G*��N
 ,�<R%�204� ©!&�� q+/", ,R%;&�� .%�¢2b�, ,���=*�� È;-, ,=i�� .E-, ,��*��

���w2�4� A,%*2��, �+%U2��,�  
 , Z[) �#�±'¬�� ²v<
 A%;Th� Z[) ,����2�� 9 ?U�,�%L �<!�� ?�0 W� R!3, �

 ����5 �¡ 9 ��� :2��±'¬�� ²A%;Th� ��, W� A%;Th� nl· A%�[\�� A
, ws 
 /t&<, ���,Æ;D� �C", ���=*��  �[", R%;&�� ?*�+ ,%5qH �� S+¤<, �<R/G*�� ?�0

A%�!�� �,�*" ����2�� ��X
 J=G*2b� A%;T� ��X
 :±'¬�� ²�<R/G*�� ?�0 =*G2b%+ �
?� W�,,����2�� 1� O��, '¬�� 1� :5 A%;Th� �dUt� A�+ , A%;Th� 1vz
 �#�+ 

 =0 :2�� eR%G*�� ]��� W� q¦U�� %i�+ ����" ��· {�s �!� ,�<R/G*�� ?�C� '¬��N
 Au ;R%G*�� =*;"±'¬�� ²- È2t<, �<R/G*�� ?�C- ?ld<� ��<!�� ?�C � eR%G� ��*�� A�

v<
,%L w� �v+ ;��+%&t��, ,���=*��, ,S�d� �+%kh�, �0/�� B�r@�, =i�� .E- L
wi��� ��%^- /5 WD ��I, A%;@� W� =-%*�� A%;Th� �E5 JX!&< � �E5 9 ªI=�",

, �� %i6r", ?d;D� e=�C� Xn*" :2�� �<R/G*�� ?�0 W� %i& /- ��%b!�� .%lD�N 10�
!�Æ� Ì��, J/t� :�w2�� =it� �� ./^2" ����2�� 9 �I%t" ` A� �%�T%@,!�%+ N �

'Ë,N � :&dT #�," ����bh� ��T%@,!�� !5/� ��IR� W� �d+%H �/^G 
 =0 A/�d;D�
%i��� e=�2;D� ?�C��,; :@,!��, >R%D� S<=*G- ��+%D� B%�T e%s%p I%  ?i� Au 
/�/�� ?;CT� W<Ed��¯�¤�� �E¾ ��/Up %T¤+ wiG;^- :�I%2�� :��bh� R�"±�² 

,C<!) ¥d;< Iw*2b4� A�%L;G< %L �C�%*�� �%�T%@,!�� R%*G2b� �� S+/0, �¡ 9 
                                                            

±²1 =�
 ]�%  ,Ì*�� � )�2�%� �%�/¯ ������ c :��'
 c �2�!/
_<���
� 
�,q- , : �%�/G\D� �sÔ
Ã ,§���, 1<X/2d�� ,����© ,B��
�  

±²2 Q!*< /-
 ,:0,X!D� �|<61��� ��=%� �j� ��@�,q- , :Ã ,�%*D� !U&�� I�R� ,
±����5Þ����B²© ,����  
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 A%;Th� ¥db, ,�%�T%@,!�� �×^T� ,�%<R%D� �H%) wds #� ;¥di2;D� A%;Th%-
 Qr[D� −�%�T%@,!��, �%<R%D� �- −=�*  �LC�X %L,��%@ ­=· ws %L �%*�2lD� 9 

 =�, >E�� ,S�I�, Iw*2b�� ���I%" �%\p :5 ¥�%;D� JE5 �*�, ;��s�i2b4�´ �
<R%� A/U��%LS&�� 9 ,S-%5I�, ,S0�/b
, ,��s�i2b4� S"%*�2»,  � >R%D� {�*�� A�

�C� �GC2;� 4 ST
 �� W5�!" :2�� �D/*�� ¥�%;D R=*" S�+ �%�T%@,!�� '�X� �<R/G*�� ?
S"�E�, S"�,nT 9 ?U^2< 4 A%;Th� �d*� :2�� �<!�� ?�0 A%�[) �¡ 9� � ./C<

:0,X!D�" :���%2�� �@�!D� W� A/U2" ���/d�� �D/*�� JE5 : �<=;�� ��&�2�� �D/�
�+%C� S�%G22b� �D/� ?� ,JIw*2b� �D/� ?� ,JR%G*2b� �D/� ?� ,!zß�%L �D/� ?� ,

�� S2�&�"��@,!�"±�²  �%[�� 9, �+ %�, �G~���, �\d;�� OÅ ��@,!�� �D/*�� JE5 A
 :�, qH W� ��%*��  ��" w��- ,�+!*D�, '¬�� S*��< >E�� :�/�� W� qGs I=0 ��

!�T %i���L��%*�� %�%�@ 9 ?�Cd� >Iw*2b4� ­Ih� S</t" W� S- !Å %� �� �  
��, '¬�� �- ������� �0�*�� A� ����2�� W� =�&< �+ ,4n2Ð A%;Th� �*3 ����2L �

 {d~2D� B/i&D%- Iw*2b4� �d@!� ����" JE5, ,�G~��� W� ��C-, �\d;�� 4� ��n2~D��
�<!�� ?�0 >R%*", �<R/G*�� ?�0 .n2Ó, �%<Rwd� ¤2�" :2�� ����2d� �, ����2�� A�

%@ 9 ���X 4 ����" :5 '¬�� %i�+ ?U^2< :2���Iw*2b� �� � �0�� %� :2�� ����2��,
=�*-  5E" 4 '¬�%- ������L=<=� P�" 4, �L 9 ?�C�� 1� ?@�r" :2�� ����2�� w��- ;
+!) ��%*�� �*3 A
 %i2�U�%LU<Ô %Lwi�, L M%i�+  � �%*" �� ./C< %D:� ّٰ ئز ئر 

 ثى ثن ثم ثز ثر تي تى تن تم تز تر بي بى بن بم بز بر ئي ئى ئن ئم
�Ü � ثي%<I�E�� :�	 −�7Û,=G*< A
 R/�CD� O�d+ ,J ��/*\� �/Cdz wT�, ; ;@, ´ �

v<
 �0,X!�,%L0�=�� ,%L� �%*" S�/C� يج هي هى هم هج ني نى نم  �
Üx<!0 :�Û � µX!�%+ ;eR%G*��, ��%\�� qH S�� !�2�< 4 ,S0X!<, J4/� S�*\< >E�� A�

� eR%G*��, §Gd�,A,=G*< §G�� 4, µX!< �� 4 � � �� �=G� �#�+J!Ut< /i+ S-I A%;Th� ; 
                                                            

±²1 ,:0,X!D� Q!*< /-
 ����=%� 8_� c �
1��� +�	�1�� �� �=%� �j_�%� �
�¦ ,�,q- :I�R ,�*�d\�� 
Ã� ,�888B© ,����  
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S0X!< STu �0XI S�� �� !�2�< �+ A%;Th� �� µXI �#�,�%L, A%;Th� 1&�" eR%G� WU�, 
GGb A/U",%L?<=2;D� S0XI 9  � W� !�
 ¥�E+ , ;@, eR%G*d� §G�� yd� ` �� A�

�@�� ¥�# �� �C< ` /� Z2@ S�� Î,!&� '� /5, ,§G�� ydz Sd�
´ �;  #� A�
>,!zu�, >/�T=�� q³� ���� JR%G*� ��  @ �=�, ,qsE2d� %�5 ]<¤2��, �i+ 

=@
 A%;Th� �
I�L W� � �/-%l2b� W<E�� W� 4� Jq[�, S;&�� ��q³� �*&- J!sE< N
?�-!�, 'wd�, �^d��, '%�GT
  

� ¥d;� :5, ,�<R/G*�� ?�0 I%)� 9 ����2�� �� }!� �%<I�E�� �<� A�N ?i
%i2��=2b� 9 �Gs!D� ����2�� ¥�%;� W� A!�,�, %i�%�
 {C" :2�� %�q;� �� Í%&��, 

I,!H, R%;+ W� §�� yV�/�, ?�0 Q%�H 9 ¥�# ��· #� ;qz �s  C*" e!z%&�, 
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 W� ?i��*< 4, ,����I, ��qlK %�=�,


e=�*;�� �<R%D� e%���,����2��, R%i2�4�, ��^v2��, >=^2�� �*+  �[�+ �"±�² 

!�� ?�0 W� ��!z ����2�� A
 9 ¥K W� %� ?�0 W� W<=�� ª!z ws ,�@/2&D� �<
 ;�Cd[D� �<R/G*��#� ¯w)
 B%�
 SCd[<, J=;< '� W� S� =- 4 �/2&� '� �s A� F

0�[T� �%2&T4� 9 A
 �� e,�� ,.�n2z4�, {d~2��, Iw*2b4�%L 9 A
, ws ,
@%2&T� µ�[T4�%L ��, �<%�!��, c&�� S� ��· Z2@ ]2&d� >I,j yd[�� A��G��, 

,�<!@ ����2�� �*�G\+ ;�<!�� ?�0 R/�/- 4� ����2�� ÊI%Å 4  �%[�� 9� � � 4 W<=��,
eR%G� W<=�� �*�G\+ ,�<R/G*�� ?�C- 4� ÊIw< A
 WU�<� � �?� W�,, �<R/G*�� ?�0 A�+ 

 �rtD� ?b%C�� /5 �0%*�� A%;Th� B�R %� wi0!&< ¹0%�" �+ �<!�� ?�0 :�=2;"N
wi��- �, ,�C� qH W� W<R �+ ,�C*�� f· %�5, =G*< %� I%�2z� 9 !@ A%;Th� A�

!@ O�� =-%� =�/< 4 #� ;��dC� eR%G*��,�L�C� qH W� W<=2� =�/< 4 ws , � =0,
 =-%*�� A
 :�*< %� ;W<=2� qH �0%�, =-%� qH !@ =�/< A
 WU��+ OU*�� ­=·

wV�R �0%�L!@ A/U< �0%*��, ,�L�� 1lt<  ?�0  T%� �� ����2�� 9 �<!�� ?�0 
�<R/G*�� �S�d�,, W<=�� �¦� yd[� �U+ ,�C*�� ./�@ Ãrt" �<R/G*�� ?�0 A�+ 

                                                            

±²1 �%T ,{b/<" �B�=2;� :VwT� ��� �s Ê%b
 :��bh� R%�204� 9 !U&�� .w��", 9 Ò,=�� !ÅÆD� 
:��bh� R%�204� : W� ��d;D� .,=�� R%�204 ��<=2;D� ����2�� /^T ,10�/��, Ò%¦D� �- q;3 I/���

:Vn��, ÌU�� :��bh� R%�204� ,%"!s%� ,�� −�� !-/2s
 ����B�  



 − �	7 −

@/2&� A/U< A
 Ãrt<%L]2&�� �� �/t2< yd[�� Au ;�C*�%- �, /5 %� �s O��, 
Cd[� A/U< A
 Ãrt< �C*�%- �/2&�%Lyd[�� W� y<%v2< ]2&�� Au ;W<=�%- , �E5, 

<OU*�� O��, ,W<=�� W� �C*�� I/&T Ñ �UtN ��C*��  �/2;< W<=�� A�; STu 
SV�n�
 W� 'n� /i+ W<=�%- È�· 4 �C*��, ,S"�/T �S�d�,, A�+ "eI,j W<=��  =-4

��C< ?d*��, ,%i��%L¥�# 9 A/�R%� A/HI%&��, ,'� W<=�� W� :�[< 4 ST
 �"±�²  
R/G� :5 =@�/�� y�%~d� �<R/G*�� A��<!�� W� q¦s '� %i�+ �<, �<R/G*�� w��- 

 ,=G*�� y�%³ 4� A/U" 4 eR%G*�� Au ;%ib%U2T�, �<!�� Q%�H �� .=" µ/d~�d�
?5=G*2b� �/³%- Ê%��� J=G� A� >E�� =-%*�� µ/d~�d� O��, � =�@/2�� A%s �#�,

;�!zu� A%<Ru� 9 eR/�/� eR%G*�� ¥�EU+ ,W<=-%*�� ��d;D� ���� �� =G*< �s, ¼
 W� SGd� w- A%;Th� ¯%&2T� �=� 9 �l2" eR%G*�� W� ea*�� A� #� ;���<=�� S2C<!) ��

>,!zu�, >/�T=�� ���n�� 9 ��q³%- S�d� R/*" �%�;@, 1&T �=� ¥�Es, 
µ�z
 W� S\�p �� S*d� %� '�!� Jq[� >=�@/2�� A%;Th�� Awk �<R/G*�� ?�C+ 

 ;���=2b4�,  �sr�� ¥�%;� ¥d;" ����2�� �*� �Ut- W�u�, �<!�� ?�0 I%t2T4
#� A� "���,Æ;�, y@ I%�2z4�, ,I%�2z� �<!��, ,�<!@ A%;Th� �A�=*- Xa< %�5, :

 �,r� S�+ I%�2z4� 
=G�, ,?�C2;D� Ã�¤�� �� e/�=�%- yd*2D� /5, ,�w<� ,.,u�
®�� A%;Tلج كم كل كخ كح كج قم قح � ÜA%;Th�:�Û ,, B/i&� /5, ,�%U� ,�%¦��

%i2�d�%+ R=· µ/) �s ¹+!< >E�� �<!��; �U- W�u�, ��<!U�� e%��� �<!@ >
 
SGT�/��"±�² wd;� S& /- e%��� �%Gd\2� S��/< =*< ` ?d;D� A�L=-%� �L- 4, & / S
T%;T�%L=V�I �Lwd;2;� %ii��/< �%- �- ,L �,ni�%L�<R/G*�� ?�0 {¡, A�, ,� ¨, ST�+ 

'%�^2b� �� %i&¡/<N �T%;T� S& /- ��UtD� ZCd2< I%  ws%L*-%" %L %� 4/d@ !�2�< L
�<R/G*�� ?�0 %�=� B=*" :2�� e/C�� ns�!� W� S�"�"�  

                                                            

±²1 ,Ò�n[��=�p � r�/ �
(� ,Ã ,?dC�� I�R ,yt�R� ,±����5Þ����B²© ,��8�  
±²2 ,�%2;G���b%- � �����1�� ��}�%� ��<��%� °� ��%�Q :|'<�%� #����� r��'�%� # 
�� ,�,q- : ns!�

-!*�� e=@/�� �%b�IRÃ ,��� ,���8B© ,����  
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S2¢�- W� S*0�, ]2�< 4 >E�� :VwTh� ¯,§D� A�, S2�/��� W� S2�d�%+ �r� 4, 
��C��< ,���D%¡ =*%L I,El- S\-!<, SdC@, JI,E� W� S*d2C< ¥�E- /5 #� ;ST%;Th 

!z� �C@, �!z
;S�4� {�%v<, S"%T%*� W� =<n< %� , A%;Th� ?d���  l· #�, � �
;�¢- P�< :VwTh� ¯,§D� A�+ ,�<R/G*�� ?�0 ��*&" W�%LD%¡ %L qH �<=G� ¯%�T� STu ;

>E�� .=G2;< ,.R%� qH, ]<!��,§� ?<=2;�+ ,qz /5 >E�%- ZTR
 /5 %L&d~2� N%L 
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 JE¾ :�*� 1�2» 9 w�b 4 ,����2�� 9 �<R/G*�� ?�0 {�¡/" W� ea*�� A�
qG³� ?�d*�� ./C< ,�%G�) �UK 9 >R%D�, >/�T=�� 1&��� ���� /5 ,?�C�� :

نم نح نج مي مى مم محمخ مج لي لى لم لخ�  هم هج ني نى نخ
�!���Ü  هي هىu� :�7Û�  

 − �;�,� ��
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 ./C�� �� %�&0,- /5 %�, ,eR%G*d� ydz A%;Th� A�±eR%G*�� A,R ² A
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eR%G*�� Ã,§- A%;Th� S<RÆ<, eR%G���� A/U" 4 A
 9 Awk eR%G*�� Ã,Ô :&+ ¼
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 eR%G���� ?�C< eR%G� S& /- >R%�;�� «��� I,R P�<N%L, + �*+ :&dT �¦�L±q�[2�� ²

«��%- 4� A/U< 4 �§2�� ?d��� A%s =C��L�� 9 e/C-  >R%�;�� «��� '%� %D, ,��d5%
�V%C��" :S�d;< 4, S�d�< 4 ?d;D� /z
 ?d;D��"±�² ;«��� ��
 �z�R ?d��� {0/" 

eR%�;�� W� �<!��, ���=*�� Au � �ib �*+ O�� ��d�D� SU�%;� 9 ?d��� OG@ A�L L
�/-%K, %i�d� �,�tT B/0 �+%C� �Ut< ?d��� S�+ A%s Ì5%� ¤� 9 �  
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?d��� ?<!� Q%- ² !�� W-� W� �!�T� :  
 −  ,:�K%��� ?�/
v*� !
�¢���<��� ^'k�� �����%, ,y-%b 1�!� ©���.  
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 e!\&�%- #� ;1�2lD� R�!+
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u, ;=C��� �bIwD %id5Æ" ��+!*� �%��� ¥d2Å %g�+ %i;&�- A�+ %idC� =*;" A
 =<!" %g
Z0!" 4, ZCt2+ >R%�;�� «��� 1� �v0%�2� P�" �<R%�C�� %i /�T � yd2Ó ws

 >E�� ,S;&T 1� ¹0%�2D� 10�/�� �t��+ ,1�2lD� ?�0 1� ¹0%�2" ��+!*� �%;bÆ�
eR%�;�� �T%z eR%�C�� Au ;�z�=�� W� ql&2�� ��� !�2�<; ��u� �=� B/d*D� W� #� 
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��=G�, eq[2� eR%�C�� w��- ��=*� qH �2-%� eR%�;� �N �  
 !C2;" 4 �\d;�� Au ;��%*��, �G~��� �- ¹0%�2�� �G@ ��  *d2� �\d;�� P�"

«T ��,v<
 ��¢�K eR%�0, ��¢�K eR%�b %��# =@ 9 �\d;�� #� ;>R%�0 4, >R%�b 4 %L ,
 1� :C2d< 4 >R%�;�� «��� A
 w�b 4±'¬�� ² A
 !i�< #� ;{�*- �\d;�� W� ¥d2�D�
 ��2�� A
, ,`%;� >R%�;�� «���±'¬�� ²&��� �*+ =*< {�*-L%L {�*��, B�;�� w��- ,

A%�C2d< 4 A%v0%�2� A�!�
 �?� W�,,>R%�;�� %i�T W� ��u� ��!z �#�   `, ?@�rD�
%5q�� A�+ ,>R%�;�� «��� 1� �&<%v2D� �<R%�C�� %i /�T ¯=G" 9 ¯/0/�� /^T Sl2< 

>R%�;�� «��� 1� ¹0%�2" :2�� �<R%�C�� ©/���� Au ;{���, ¹0%�2� 10�,, 4, 
 :�2�, ,./d�� �s %i�+ ÈC;" ��/l+, ��![� %¾ ©/�T :5 S*� {<%v2"

�G" R%U" �+ '%\zu�, �%�Xu� %idz�=-, >R%�;�� «��� /5 %i&tU2;< >E�� WU�, 
�< 4 %� 1��< >E�� ?�U��.w�u�, .%*+u� 'Ë W� S�/�@ :[G � A
 9 ¥K W� %�,

 �<R%�0 ©/�T �z�R Sd*&" `, >R%�;�� %i�T W� �dÓ �#� «T ��
 :5 :2�� ��u�N �
�R%0, �^+%s wi� 1��r��, {d~2�� %iG���;+ ,�d�%��  
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,>R%�;�� «��� Au ;Ä%D� 9 O��, >R%�;�� «��� 9 ./d�� W�U">E��  
0 S� }%� 4=�l�+ A%;Th� J=�� {0/2< = � «��� 9 w��- ,���X
 S� Ä%D� A�

�GC2;D�, j%�� ���X�� �%+%k� >R%�;�� �?� W�,, /5 >R%�;�� «��� A�+ 
 ©/���� Øt�< >E�� /5 W�n�� Au ;eR%�0 %i& /- ���¦�� ���Xu� �d~2" �%+%k�

�<R%�C�� �)� 9 �z=< /i+ ,S� W�X 4 >R%�;�� «��� A
, R/�/�� �� R/it�� I%
=±�<R%�C�� ©/����²eR%�b qH W� eR%�0 4 #� ;%i�=� W� eR%�C�%- %� =it< , �, A�

 W�n�� q[2- q�[2�� S� ��^�+ ,St<%*< >E�� W�n�� W� S"R%�0  ;2U< «T �s
���Xu� �� �[2t< 4 >E�� >R%�;�� «��� ��~-; S� W�X 4 W�, ,S� W�X 4 #� 

n@n< �-%� /i+´�n@n2< 4, � �?� W�,, WU�< 4 �2-%� ¥�%;� eR%G*�� ¥�%;� A�+ 
eq[2� ��VwT� ¥�%;�- %��=G2b�; w- ?��r�� eR%��, =<=l2�� ��· %iC<!) W� #� 

S"�q[2�, ¤*�� ��=l2;� 1�  b%�2< �  
� − ���k� ^�$:  

 ��%k =*" =�@/2�� ª#/�T W� =�2;" :2�� ��;�� �<R/G*�� ?�0 A�� �F � �<!�� ?�C�
 ��<!- �=� :&dT #� ;eI,f�%- %� ���%k, ��%���"A
  S� �!+/" �#� =K�!�� W�ÆD�

�<!��,�<!@ A/U< �/;+ %L%i2bI%m �� ; 9 eR/�/� ¥�E� S*+=" :2�� n+�/�� Au 
ª#/�����"±�²eI,j qH W� �<R/G*�� ?�0 .n2Ó =0 �<!�� ?�0 w��-  � WU�< 4 #�,

 �\d;�� .n� W� q³�, �����, y�� .n� WU�< 4 ST�+ ,¹*- W� ��%*��, �G~���,
v<
 ¹*-%L ;#�"  %i*0�, 9 .n2*" A
 �� %¾ ���< ¹*- W� %iv*- ?�C�� .n� A�
S"�# >/d*��,¹*- W� %iv*- µr&<, , ,=G�+ ±y�� ²,±����� ²,±q³� ² SGK


I=C�� qH W� %i��� 1d\2T, %iC�!T ���%*2� �%�V%U-=-
 %iH/d- �� e�L Û���Ü  ?�C�� A�
Bn2dD� �/d;��  d0 9 ,.w�u� 9 %5R/�, �G¦", ��d�%+ �s º<%· S��/" %g� 
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��T%;T�Þ¯�=-�  d\�, ,���)%- ��V%H,�"±�²  
 �E5 Au ;�<R/G*�� ?�0 1� ?@�r" ` A� I%5 :VwT� �!� �� �<!�� ?�0 {C"¨

��VwTh� �%�Xu%- �l*< ?@�!"���N �;�� ��Xu� A�� Au ; ;@, �<!@ ��X
 
SkI
, S2Cd~- !@ A%;Th�, RI W� n�%� A%;Th� Au ;�<R/G� ��X
 ��Xu� WU�, 

!�T SC�%³ ������L�<!@ W� S�+ ?*�< %� ��  � ?�0 W� :�[2;" 4 �<!�� ?�0 A�
� ;ZCt< �+ %iG@%�- Z0!" Z2@ �<R/G*بم بز بر ئي ئى ئن ئم ئز��  �ÜS) :

� −�Û, , A� A
 w�b 4 ,�<!�� ?�0 ���- :5 ����2��, �<R/G*�� ?�0 ���- ?<!U�� A�!C��
" W� !¦s
���� � 
 W� �<� 	��	 �<R%�20� %<%v0 �� qt" ,A�!C�� �%<� W� 

S2d�l- A�!C�� 9 eR/�/D� ��@,!�� ./d�� W� �v+ ,�<R%� R%*-
 ��# ��VwT�,L�"±�² 
4, ,����2��, A�!C�� �- }I%*" �+�<!�� ?�0, �<R/G*�� ?�0 �- }I%*"  �, A�

�\2tD� �<!�� ?�0 %i�+  G;2" �<§- �*�G) /5 >E�� ¹0%�2�� 9 A/U< }I%*2��� �� 
?� W�,,;��, ?�0 ��X
 :5 ��Xu� A�+ �;��, eR%G� ��X
 ; ;@, ����" ��X
 � 

B%*)�, µXI ��X
 � #� ;�%¦�� B�=2b� .,u� B%C2b� �#�+" I%G2�� A�)Ô �<!��%L 9 
�C�C�� W�  ��T ��  <I �- >/\�< µ�zu��"±�² 

 ;��%C2b� :�=2;" ���=2b� �s A�#� �l�2T :5 Q![�� 9 ����2�� ���=2b� A� 
Q![�� �=� ��%C2b� %i& /- �<!�� �Tw<� ?d;D� W�Æ< #�,%LCd\� %L S0X�I �� A�- 

�< ` A� S&dÓ, J!C+ 9  G;2< ST�+ ,S�*\�,��<R/G*�� ?�C- �¦2,C�G\" %iCG\<, %Lw�C2;� L 
�*&T %�n2z� �#� ,
 ,S"%�@ 9%L 4� %i�� yG< ` ,
 ,%i�%�� %5=*G2b� ,
 �<!�� ?�0 9 

                                                            

±²1 .R%� ,�/*�� ���$\a*� �<�	%��,q- , : ,§���, ��%G\��, �+%^�d� ��-!*�� �s§��
±���75Þ�8	�B²© ,	8�  

(2) Wilson, Rodney. Economics, Ethics and Religion: Jewish, Christian and Muslim 

Economic Thought. New York: Palgrave, 2003, p.117. 
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, ws N �
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B%" ?���" �l�2T 4� �<!�� %�,  G;s �<!�� 9 qU&2�� � %�;&T
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¥�# W� %�UÅ wds %��+ �,!�� ��
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(3) Takafusa, Nakamura. Lectures on Modern Japanese Economic History 1926-1994. 

Tokyo: LTCB International Library Foundation, 1999, p. 10. 



 − ��� −

�=C2� A%;Th� A/U< %�=��N%L �Ei+ ,e!z�2� }Iu� !�2;", �<I%v�� W<!z�� .%*+�- 
'wT O��,A%�CT /5 �-  �A%;Th� �I%*� WU" ` A�+ ��· }Iu� ��=z 9 S�/d�, 

%i��0 1� �v0%�2� ����" 4� nl�< 4 >E�� ¹0%�2��, A%-%< S�d� :&dT %� ��~- ¥�#, 
 :2�� ��n*��"/�T �=iK�L ��@, ,�%G¦- WU�, 'ÈG- B=C2< /���� A%s, ,1���2�� 9 

 9 Í/^d� ¯/�", ,:��In�� {�¡/2�� �G;T eR%<X, ,�� %^D� �dH 9 ¯%&"I�
%U2-4� w�b 4 >q5w�� ��i2b4� :Gd" :2�� �%�%���� 9 �5E� /�T, ,���C2�� ��I

Ä�I�� .%*&�� B�=~2b4� �� R=t" ��I�!0 ­�=^2b�, ,�%�/;�D� ��%� N�"±�²  
 A%;Th%+ ;RI/2;< 4 >E�� �0/�� /5 A%;Th�, }Iu� �- y;�< >E�� A�N

�U2��, �+!*D�, ?d*��  ;2s� >E�� �%-%���%��/�/, %i2�=z, �¢�G�� �<%�!� S20, ]��, 
��i2b4� =�� S;&T {0/< ` � 4 A%;T� ST�+ �,=� qH W� A%;Th� �0, A%s �#�+

�w25� Ò/<%L �l2�� %g
 %i2*�G) W� }Iu� Au ;:�%2Th� �,!�� =�*2;" :2�� }I�� 
 W� ª!� A
 :[G�< 4 ��i2b4� A� º�@ ,�0/�� 1� 4� Q,%l2" 4 4, %�!V�R

%i�� �!^�< �#�,A %iG;2s� :2�� S+I%*�, S�/d� �i+ ,A%;Th� 9 W�U" �dUtD� 
?�0/d�  �l2;", }Iu� W� =�&" �<I%v@ ?�0 �� >/\�"  

  5E" W�, �d� 
 qH A/U" eRI/2;D� ����2�� A�+ �&d~2� }Iu� A/U" %�=��
=�*- A%;Th%-�L;D� ����2�� �0, Au ;�0/�� ?C2��+ , �2@� =0 %i��@ A/U< eRI/2

 R/i» 9 e!�Æ�, �d"%C2� �%0,u� �z�=22+ ,eRI/2;D� qH }Iu� ����" �0,
}Iu� R,R!�, A%;Th��  

E −O$�%� :  
 /�=< '� �+ ,��%+ �0/�� A%s 1�2lD� 9 �d� 
 ��0�zu� ?�C�� �=2�� wdsL

¥�# �� ��0�zu� ?�C�� e/�R �¦� �0/�� B�r@� �� �%+G�%H �0/�%L I/�
 9 1�v< %� 
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University of California Press, 1980, p. 16. 
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�<I%v�� �%�*�� :�, }Iu�, A%;Th� µ%^d��, �%2&T4� �%lTh ��+%s �0/�
�^2&2D�, ��%&�%-, :2�� ��n*�� W� ª,!~d� ��d-%C�� �#%D 4�, ���5T%;T� %L A
 W;· 
?��n� qH W� x�*<  

��"�� �C�C�� :l�� «d~2b� =C� :]�Å ��,R 1��< 4 ¯%\0h� t�%5 A%;T®�%L 
,, J=i� S�� 1\2C< A%;T� =�� {C< �- ,�<!�� W� A
 A%;Th� �E5 Bn� �#�+ ,S20

SG�%\D  �l2;" ��,R =� 4 S0/C^-  �%\< ����%\0h� �=� �*V%k µ/C�� A�; Au 
v<
 �*\2C� ��,=��%LÊ%��� W� ��%*�� �=� ��V!� qH,  � e!\�;��, e/C�� /5 :V!D�

� ��,Æ;D� :5 �%G��, �� ./^22+ ,%i�� QrC" �+ µ/C�� %¾%� :2�� 1�C��, W
 �� ��/�, ��%k µ/C@ %i��� �%v� �%G��, /5 ¹V%&�%+ ;ª%2Th� ¹V%+

                                                            

±²1  ,W ���v ��<��%�© ,y-%b 1�!� ,�	�  
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v<
 �%G��,%L,�k%+, .w�u� ��s�r+  �  
#� µ/C�� eR%�� :l�� ��  �/" =C��,A 4 Ê%���, µ/C�� 1�r;" {�U+ �

Ë/�K/&T/U��  "�r�� Q%5!- e#/z�� ���X :A/-I%p,A/@�&+ ,A/�+!^+ , 
E5 ef@ 9 ?I%l2+n�%� �%-%��� A%;Th� {0, :G"�r�� B!�� ��L ,!<n[�� '%\*�� W� 

 �<I%v�� �%�*�� A
 !i¡ #� ;e!+/- �0/�� �[2;< 4, e!¦U- }Iu� !�¦2;" �+� �
µ/C�� ¤� �i��/D ��+%s WU" ` ��n*�� er+ �GlT
 :2��, �%<!^d� I%�2T4�, 

�d� e=<=� ���/T �+%k� S@%lT  �/2< A%s >E��� º�@ ;��<=C�� �<I%v�� ��R%*
��,=�� �+%k�  − �=� eI%v�� �%�� 9 eR/C&D� �Cd��:GT W- −U<Ô %i& /- %L 

<I%v@%L=*- ��<=C�� �<I%v�� ��R%*D� �� 1d� �L�VwT� %L�T%;T� %L�G�s!" %L �E5 A
 w�b 4 ,
i�-/K JI=0 %� /^T �� µ�zu� IE� /5 >E�� ?@�r�%- =*<  �sr���I,% � �E5,
 A
 /U�5%b%� �I�/��/+ =sÆ< #� ;�%-%��� !</�2�� = %C� W� A%s ?@�r��" A%-%��� �=�

¢�K%L`%*�� �� S�=C"  �+�~+%L����a�d�� ��R%�20� A%�[\�  − �� �%�h� ,
 e=<=��
 B/C" ,e=^2D� �%<4/�� %�=;3 W<Ed�� ,��)�!C�<=�� �%;bÆD� W� ���*� ÃwT


 �+%C¦��B%U@u� I�= � W� =�*G�� , @!�� ,q³� {\d�� W� ¯/T }!*- ��T%-%���N :
 ��T/s :5 :2�� ?�C�� ¥d" ,���%tD� �&�u� ¯I,, ��T%;Th� �&)%*�� B�r@� W� ¯/T

�%Å wi2<�I e=^2D� �%<4/�� 1+!" �2d�� ��)�!C�<=��, �<!�� �¦� �d�%K,%L�"±�²  
D� �G~�� ��d*&�� �sI%tD� A� ,I/)�a�®� ���§�� eR/�, �%2&T4� eq;� 9 =-%*

A%;Th� /5 >E�� %5¤�� 9 �0u� �� �<I%v�� ��R%*D� ����n2z� �=� W� �T%-
, 
�d*+ �I%t" `, >I%v�� %5¤�� W� =�&" WU" ` �G~��%+%L��n*�� er+ 9  � �0/�� 9

Udi�� �UK I/)�a�h� S�+ A%s >E��L%L ��R%*D� 9  O��, ,'�I/�� �� '%&UT4%-
T/�v�%LU�i�� %L'%�G��, �*&�� 9  ��Gdb !�
 =0 .�n2z4� �E5 A
 9 ¥K 4,�%L 9 

wi�2ds �0/�� ��+%k�, }Iu� �<R,R!��  
                                                            

±²1 =�&<R ,:�i���" 2[�2�5 e=lT �� >�I/�%;�� eIR%G�A/ :%5I�,R
 ���" �� �&s%� A%-%���"9 , : ��!
jk�
���
=%� �2
�1%� c :��/�=
� ��=« ��� �
_Q� ,!<!� :W<%2tTn"%s :� r�-,  ,y-%b 1�!�©����  
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�� JE5�i ;]�^��� JI%;� 9 Ë/�K/&T/U�� «��� �*k, ��*�G\�� �<I%v�� 
#��� 9 �b%b
 �G�4 �G~���, I/)�a�h� A%s ��, �T%s :2�� =-%*D� �G~T WU�, 

 ��b/�K/&T/U�� ?��%*2�� >IRn" −:G"�r�� B!�%- yd*2" Q%Gbu − A
 y+u� 9 %� �4 
 %� ;º<=^2�� ]�"%&� J=�- >E�� Q![�� �G0 Si��/" eR%�� �� ��%^- I%;D� �E5´

R/i� :�=2;<�L*2;< A
 �� �VI%\�� ]�"%&D� �C� ��^2" e!+%v2�, �Gs!� � %i�� }%
, �</�� �� �� {z
 /5 w-L F�� /�³��  

 �- 4R%G2� >I%v�� I�/�� A%U+ ,���I%2�� ��iD� JE¾ �G~��� �*d\k� =C�L
  "�r�� ./^2< {�s ,
 ,!</�2�� ��d�� 9  s!D� A%;Th� I,R ./@ :l��, �G~����

+ ,�%-%��� A%;Th� �T%U� W� Xn*<  s�!" �� Ë/�K/&T/U�� =C" I%*K �,�X/s/+ 1+I
±!</�2��, eI%v�� ²,±>/0 x��, ���H ��
"²±�² � �/" y2&" >E�� I�/�� �%lTh L �

<I%v@%L%iG�"!" eR%�� ,
 ��G"�r�� �%�*�� =�� {C< ` , I/)�a�h� �+%k�  �/" �- �
G�4%L�b%b
 %L ;%i�+ #�b/�d� � �/2�� A%s %Lb 4 ,��I/t�D�, {^��� .�z W�  w�
" �%b%�b ��*&2� :l�� B%�T W� �,u� ��/�;�� 9 {^��� ��d�%+ n<n*" A


 ��/U^d� �;�V!�� ��-%�h� ��=5u� ?5
 =@
 �UK ,q5w��, ��/U�� �- � �/2���
����2d� ��,=�� eR%�C� =<=� È�T ?<=C" 9�"±�²?� W�, , W�  �sr�� ���� A�+ 

� �+%k� :�=2;< A%s  �"r�� �z�R Ê
I �� A/U�+ , �sr�� �E5 �� S;&T :l�
Sb
,  �"r��, :[d" A
 %i�U�
 :2�� �G�%[�� �</C�� �<I%v��, ���I%2�� ��G�*�� /i+ 

S�/0 9 A,=dz W-� �� %5%�d@
 %� �#� ��C\�D� �G;^d�  �l2;", :�I%2�� {���2�� :
"� 
 ª�n� %i�� 1C< �+ �¢+%U2� �*�2�� �#� �%�*�� A�L,  A/U" A
 W� =- 4 �-

 �d�%K e=@�, ��G�� %5q�", %i&�Æ", %i*�3 Z2@ �U�� �� �G�%[�� :5 %i�� e=@�,N
                                                            

(1) Hopper, Helen M. Fukazawa Yukichi: From Samurai to Capitalist. New York: Pearson 

Education, Inc, 2005, p. 60. 

(2) Takeichi, Hideo. "The Meaning of Development Communication in Japan", in: 

Communication in Development. edited by: Fred L. Casmir, New Jersey: Ablex Publishing 

Corporation, 1991, p. 99. 
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 �5
 B/C� A/U" wT� �aU�� ��G�*�� ¥d", %i��k 9 eR/�/� :5,  V%�*�� 1���
�b%VI, ��-�"±�²j%@ A/U< A
 }r&< A%;T� /5 A%\d;�%+ ��L 9 �*&��, ?b4%- 
�� ��R%*D� ,�!zu� ��T%;Th� �%�*�� S2� ªI=2" >E�� O�V!�� %5¤�� /i+ ,�<I%v

 ¥b%Å �� Í%&�� S�U�
 I/v�� �E5 �¦�, ,%5R=� !¦U<, %5R=� S�� =�2;",
 '�=*��   %�" :2�� e=l2;D� ��I/\2�� ��,%@ %� �#� �<I%v�� ��R%*D� �%��

��i2b4� �%*�2», µ/;�� Q%;� %5R%*G2b� ��,=d� � :�· >E�� /5 A%\d;�� A�
 W-� SU�2@� %� /^T �*+ ,��i2b4� yd0, µ/;�� È\K W� ��T%;Th� J�%��

 ST�+ ,S</U;�"S2��I �� ¥dD� �G;T A/U" A
  � :S��� S2��I �G;T, ,�</-
 �G;T :
¹*- �� ?iv*- ���!�� �G;T, ,�</�- �G;T :�</z
 �G;T, �%b%�;�� A/U" Z2@ 

Ô �� �¡/&p�^�^��� %i\V��"±�²  
 9 .wU�� �� �+I%K ���w2�4� �%0�*�� �UGK A�- %TI�!0� W� ?H!�� ��,
�%2&T4� %id�%� A
 4/� �!z
 e%�@ %i^�Å A
 %g%U��- A%s :2�� ��n*�� er+ !z�,
, 
 I�!C2b4� �� ��%\��, '4/�� A/T%0 �6!" 9 ��ib
 ��b/�K/&T/U�� �T�/C�� A�+

,Ë%�;�� A,%*2�� A/T%0, ,>R%�204� I�!�2b4� �� =i�� .E-, ©�zh� A/T%0, 
:�w2�4� Iw¦2b4� �� � ¥�# ­=@ =C+ ���I%2�� ��X%lTh� JE5 �s W� ?H!�� ��,

 ��,=�� Q%�H 9 − ;A%;Th�#�:�w2�4� ��%U2�� ­�=@� 9 ��T%-%��� �+%C¦�� ��ib
  �
�*< {�s �!� �%-%��� A%;Th� A���,=�� Q%�H 9 S��� ��@�+ ��%6 9 x − A%;Th�

2&2+ ,:l�� %5R%*2b� :2���C ;��VwTh� ��,=�� %i;&T :5 �T%s ����" �#� A�!�*�� A� 
 A
, ws ,A,=dz W-� =C2*< ws ��,=�� eR%� /5 ����2�� ,
" �Ut" ��d��, eI%v��

��0§�� %�b� 9 �2U-%t2� %2T%s ��,=���"±�²?� W�, , S�/0 9 /b,I 1� y&2T 4 %T�!" :
                                                            

±²1  ,A,=dz W-����6a r � ���	�ª ,y-%b 1�!� ,�© ,�		�  
±²2 ,S</U;� W-�Q/C*< W- =�p W- =�
  �����*� �_7
� �\a*� 8��.SG<!H �Ô, SCC@ , : W-�

e!5%C�� , �\³� :Ã ,%i2G2U�, �<¤D� �*G\D�� ,±R� ��²© ,��8�  
±²3  ,ÖT%s"���� 9 ��,=�� �Ut", eI%v��",© ,y-%b 1�!� ����  
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"%��E- =�/" ��,=�� A
�"±�²v0%�" SG;^T 4 #� ;��T%;Th� %5�%�*- =�/" wT�, %L !z� 
/b,I ./0 9" : >E[" :2�� :5 }Iu�, ��,=�� A/*��< W<E�� ?5 Ê%��� A�

Ê%����"±�²}Iu� '%\� 9 eR%<X, ��,=�� '%C- �� ©!@ /5 �0/�� �� ©!�� A� , 
, �T%s %DM ��,=�� A�+ ,A,=dz W-� Ja2z� %� /^T �� ��,=d� 1G" %<%�!�� − A%;Th�

��;�b�2�� �%-%��� !</�2�� er+ 9 �!� %� /^T ��, ��VwTh� ��,=d� =iÅ�  
D −�%��%� K�2�
  −�
1���:  

��,=�� �;b�" =C�� −P�� /^��� �� ��,§�, �b,I=� �@�!� y+, A%;Th�:  

 −eR%*2b� T%;T� JI%G2��, :l�� I/)�a�h� ���Ô %LI,%p, ��%+ L�LI/��, N�L 1� ,

 e!s�E�� 9 ��,�=2D� /��� ¤� �� 1�!" :2�� ���h� S2<n�!- Í%&2@4�
!�
 O��, ?i;&T
 ��T%-%��� µ%&"%- �E5, ,���I%2���Lk,!&� %L\d;� ,
 �%L W�, ,

?�,GGb �*�!�� JE5 �T%s %L�,=�� O�b�" 9 � − 1� A,%*2" %gu ;A%;Th�
A,=dz W-� ./C< ,S��� {�v", S;&T A%;Th�" :� 9 ���!�� �^d�� A
 ?d�

 ?�� ,
 Si�, �@�� ,
 SdUK W;@ W� S�;�, S"�# 9 �;�� A%\d;��
S�5# Q/C� ,
 S\z eR/� ,
 S�d� ¯%;"� ,
 STw¦�, W� S�+ ?i2^d�� wT�, 

?i��� S2+%k� º�@,%\d;��, ¥dD� A�+ ��+%kh� I/�u� W� A�"±�²  
Q −A/H/t�� �</�, �%�G�*�� �� :�I=2�� '%vC��   x�ld� B%*�� =V%C��

 1-%2�� :�%\0h� ?s%�� /��<�=��, ,�,%H/s/" ¤� 9 >I/)�a�h�
�<I�Rh� �-I%^D� >�I/�%;��, ,A/H/td�  I/)�a�®� %<%�I �� Z��=C��

 �%v</*" ?<=C" 1� �<R%� ��)�/�, W� :�I%2�� .X%�2�� �E5 W� ?� ���%�
�%2&T4� ��p X,%l2" e=<=� A%-%< ��
 � >�I/�%;�� �-I%^D� :l�� R!� =C��

                                                            

±²1  ,/b,II���QY� �	=%� c© ,y-%b 1�!� ,����  
±²2 � 1�!D�© ,y-%;�8	�  
±²3  ,A,=dz W-����6a r � ���	�ª ,y-%b 1�!� ,�© ,�77�  
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�Ct2�D� ?i+/�b W�  B=5 �� =�� �E¾, ,>¤� x�� W</U" �� ���,
Ë/�K/&T/U�� :G"�r�� B!�� � ��X%�2�� �,
 A%s {�;�� µ%t2�� A�

9 >�I/�%;�� �-I%^D� w�b 4 �=D� ��*�� 9 ?id�5�2- B%�C�� ?� ,��n*�� er+ 
����d*2�� ��/��D� 9�  

� − ��%�  9 �sI%tD�, `%*�� �%tU2b� ©!+ %i^��, �G~�d� I%G2�4� eR%�� 
 '%tT� E�� Q![�� �<_!� ��,%p .,
 A
 w�b 4 ,��l�"�rb4� ��I�!C��

 ��b �T%s ��T%-%��� �<I/)�a�h��7�8 B >q- I,R/�/U�� I�ET� =*-
 ��b A%-%�d� :U<!�u��7��B; �<%i��� 1� ����n2D� ��/�b Oá =*- >
 
��n*�� er&� �GC"!D� � %-I,
 �� A%-%��� �G~T W� ��/�» :l�� �bI
 =C�

 ?� ,�%�5 eI%v�� ��X%lT� �� ¯�)�� ��U<!�u� e=^2D� �%<4/��,
�r" �%¦*G�� ���/"�  

­ −, �;�  ,?i2d�K ���%� �%v</*2- ?� µ/C�� eR%��, �@�&�� ��*k
����d*2�� ��/��D� 9 ?iV%�-
 ¿�R ¥�Es, � {���2�� y+, A%s =C+

 �p A/d· �@�&�� '%�-
 A
 ,.R%*�� qH ­I�/2�� A/T%0, Ë/�K/&T/U��
=-
 %g,IR%[< �+ ?iV%-
�L � ��,=�� W� A%U+ −$� I%G2�4� �R%�
 A
 A%;Th� :

8� % ?�d*2�� �dl� 1+R 9 ?iV%�-
 W� eR%+h�, A%U;�� W� �� ����2��, �</��,
 ;B%�u�#�" ��,=�� ��*" −%5R�!+
 =<,n" �� %5!5/� 9 ��u�; %i��)�/� >
 

��T%UD� ?i2</5 ?� =sÆ" :2�� ��b%bu� �%Gd\2D%- %i�/0, −��T%�n���"±�²  
� −� ��/��D� 9 I%l2��, ��+!�� ¿�R  9 ��b%b
 �G�4 ?5=�, �<R%�204N

!<!C" Q![�� �� �¦*2GD� �G~��� �*k, A
 =*- w�b 4 ,R�G�� eI�R��L B%�
 
                                                            

±²1 I/d�",r�- �,º�d+,  W�/s� M
=�� 
��
=% ��2
�1%� 
�����f� : ,����	%� �%��%� ,I�
=%� /
,�$Y�
�
�6����6!" , :,=�G� y^b�, A�/kI B�;�� =G�  �+!*D� `%� �d;db±�7�² ,�</U�� : OdlD�
)/��Ã ,Q�R��, A/�&��, �+%C¦d� :�� ,����Bª ,�© ,
��  
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 �<R%�20� �T%U� �� A,X/· I%l2��, ��+!�� A
 �� {C< :l�� I/)�a�h�
en�m ���w2��,,!�T �L����2d� ST/�=C< %� �� , 9 .%D� /5 R%�204� Ê%b�+ 

C���![�� :VwTh� Ê/�%�  
U −�%��%� K�2�
  − ��<��%�=¤������� �%��%�¥:  

��,=�� �X!+
� −P�� %��X%lT� W�, ,��VwTh� ��,=�� A%;Th��:  

 −���� ��<n5 9 :l�� ?ib
 =C� ,�tÅ ef^2� ����" =� !z�� �� I%�2T4%+ N ��%L 

 ,.�n< 4, ,{C< A%s >E�� SC\��, ¤*�� Q/db
 1� ?5 W<f^2D� A
 ��
 ,%¾ >/C2;", %�/C", ��,=�� 1��" :2�� :5 Q!��, ,Q!�� A/G;U< W�N

�,�X/s/+ ./C<" :)/K �*\0 =0 R�G�� �I
 :�T�%LG�) %LB=C2�� y<!) ��  � W�,
 9 �V�0 ��/�b �G0 A%�*d� �^k�, ,=G" A
 %� I=0 :2�� ¥d" �b/�dD� ¿V%2���

���� 1� e!+%��� %�-!@ ��/U�� �- ��%U�� A,%*2�� �l�2T �T%s :2��, ,
 *t��,�"±�² �- :l�� 16 =C� "}Iu� e�I%G� " �,%H/s/" ¤� A
 �!T :2��

 ZCG" º�^- ,I�!C2b4� ���� 9 %5=V�/� W� R%+
, �z�=�� 9 %5=�2�� =0
�dz�R %i2*b/" �� ��*�� A/U< �E5 9, %�=@, �� c+%� }Iu�%L , ," e�I%G�

}Iu� −e,!¦�� "��,=�� A
 �� {C" :2�� − eI%3, ��%�  ./�@ Ãrt" ����2��
v<
 ?2< ¥�#, ,�"!5Rn�%L ©!+ W� Xn*" �!z
 ���I%z }�I
 W� º^G�%- 

����2�� � =C+ ,���I%³� }Iu� e�I%G� W� eI,%lD� �</�b�� ��,=�� �If" A�,�
 W� �R%+
±e,!¦�� e�I%G� ², ,%��R%�20� n<n*" 9v<
 �E5%L %� " I/)�a�� A%s

 �� ./��� /5, ,S- !5%� :l�� A%-%���±�<!U;*��, ���%D� e/C��², %� �E5, 
}Iu� e�I%G� �%�*� >/C�� '%CG��  Gb ]k/<"±�² ,
 ,�z�=�� 9 �0u� �� 

                                                            

±²1  ,¬2�s/<�6�
'%� W%��0 ���	�� u����� ��m���� &�2 , ,y-%b 1�!�©�
	 −�

�  
±²2 ¬���s ,/"/�/;"%��" �rtD� >/�b�� ��G��, ��T%-%��� ���/C�� �</��",  ���
 
� �
2�!/ �6�

��$@� R=*��,±�² ,±/��/< ����B²© ,8��  
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¥dD� ¥�%;� W� .%D�, =��� A�- A,=dz W-� =C2*< ws�  
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ناصر يوسف
بلعباس. حصل على شهادة  مدينة سيدي  البرد،  بدائرة عين  ولد  أكاديمي جزائري، 
وعلى شهادة  ١٩٩٢م،  عام  الجزائر،  تلمسان  جامعة  من  الاقتصادية  العلوم  الليسانس في 
الماجستير من جامعة بوترا ماليزيا، عام ٢٠٠٤م، وعلى شهادة الدكتوراه في اقتصاد التنمية 
ومهتم  السياسي،  الاقتصاد  في  باحث  ٢٠٠٨م.  عام  بماليزيا،  ملايا  جامعة  من  المقارن 
لقسم  ورئيساً  ومشرفاً  ومحرراً  باحثاً  حالياً  يعمل  والقيم.  التنمية  بين  العلاقة  في  بالبحث 

الكتب بوحدة النشر العلمي، الجامعة الإسلامية العالمية بماليزيا. 

مركز  عن  وماليزيا"  بالجزائر  مقارنة  دراسة  بة:  المركَّ التنمية  في  اليابانية  التجربة  "دينامية  كتاب:  له  صدر 
بة: دراسة  دراسات الوحدة العربية، بيروت، عام ٢٠١٠م، وكتاب: "التجسيم الحضاري من منظور التنمية المركّ
البريد  ٢٠١٨م.  عام  الرياض،  والدراسات،  للبحوث  نماء  مركز  عن  نبي"  بن  مالك  لمشروع  تطبيقية  نقدية 

youcef.nasser@gmail.com :الإلكتروني

هذا الكتاب
على  نوعية  إضافة  والقيم،  التنمية  بين  يضايف  الذي  الفكري،  العمل  هذا  يقدم 
بة في  مستويات عدة، بدءاً بالمصطلحات التي لم يسبق أن نسجت من قبل، لاسيما التنمية المركَّ
موضوع  على  العلمية  الجدة  أضفت  التي  الإنمائي،  مبتغاها  في  والقيم  الإنساني  مبناها 
التجربة  دينامية  بـ:  الموسوم  الأول  كتابه  أفكار  على  هذا  كتابه  المؤلف  بنى  وقد  الدراسة. 
بة؛ فلا يسبر غور هذه الدراسة إلا بالإحاطة بما حواه الكتاب الأول.  اليابانية في التنمية المركَّ
الإنساني  الاجتماع  من  أفادت  فإنها  اليابان،  أرض  على  الدراسة  هذه  أساسات  بنيت  وإذ 
يحتمل  لا  إنمائياً  إنسانياً  تركيباً  الياباني  التركيب  هذا  جاء  حيث  والنخبة؛  والعامة  السلطة  من  ب  المركَّ الياباني 
للتفكك  ومنظماً  سريعاً  تمهيداً  يمهد  إنساني  تفكك  من  والإسلامي  العربي  العالم  في  يجري  ما  بخلاف  الاختزال، 

بة المتراحمة مع القيم. الإنمائي بفعل القابلية للمغلوبية. هذا في القسم النظري الذي تناول فكرة التنمية المركَّ

بة تتضاد مع  بالنسبة إلى المقابل التطبيقي، فقد توسلت الدراسة بالمربَّع السيميائي للبرهنة على أن التنمية المركَّ
لة وتتناقض؛ إذ تنسلّ من هذا التناقض معاني الحرمان والاستعمار والتبعية، فلا تأتي التنمية مستقلة.  التنمية المختزَ
وفي جانب آخر من التطبيق، فقد محّصت هذه الدراسة فكرةَ بن نبي الحضارية (الإنسان والأرض والوقت) داخل 
خبرة ميجي اليابانية، وخلصت إلى أن هذه الفكرة صيغت مختزلة لأن فيها من البداوة الشيء الكثير؛ إذ إن مثل هذه 
العناصر الثلاثة كانت فاعلة في عصر الإقطاع الذي اتسم بالبداوة. ولكن ميجي أضاف عنصر دولة المؤسسات إلى 
العناصر الثلاثة فباتت أربعة، نقلت يابان البداوة الى منطقة الحضارة، حيث يتضح أن دولة المؤسسات هي الحلقة 
المفقودة في المعادلة الحضارية لـ: بن نبي؛ ما يفترَض نقدها ومراجعتها. وإذ تطبَّق الدولة الإنمائية سيميائياً وتستعاد 

بة في العالم العربي والإسلامي، وقد تزفّه إلى مستقبل أفضل. ز من التنمية المركَّ يابانياً، فإنها تعزِّ




