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(&� tLPfA	 2� �"?; �� ª&�& 4(�5� �(Q   v& A:V3 $ �x¢ 2� v!X§(3�L 

�wxb�� �ef.: F Hc  

tL� 
�(�� 2.7� 4(�5� �(Q �� v& A:V3 ��k!o 6(5��WK §(3�L�� �: F H :   

−PB PQ 6(5��W �;(m� P!"� Pw(W� c  

− PQ(�l 4(�: ���.m F�W9�� !"�@H � �H `��� c  

− a�® �� $xk,9 �](e� C(�H .,� ��3A��� �(7�� 4(:.kG�(: v��!�� 
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��k��� >k?��� �U ��c  

−����9 ³(��� ���9 a�® ��  (k��x�� (k ��°� �"�eH �(�*�@H�c  

−Ew .] �:�(B� `(3A�(: ��(  Pw(W��c  

− ���x�(:� ��&�!"� �*e�(: $´H (²(�!Q� ���(7�� � w(@�� �5 e� � �H `�� 

 ��(7� µ("5�� �3aH $�D�� C(�H # $��,�H� ��*H� �o("H i�	.	�

��%e��� v�xN���c  

−�"5�H ª�b�� h��@& c  

− 4(0�¡: �f.H ¨�� � .; �� ��3 # �"�e& ���(¶� ���(�� �(@W�& Z�W�	 

�b�xH� ��*e� >R� $>?  �(@W�Hc  

− �� $�(5H >R� $�(5H I	(W(G"�� `�UH hA& �W	qث< �� ªw(�� �5	 ���r� 

���
��5� ��, DQ� �(mL �(G@� �0�"& ������ �5�c  

 �:���A�3 ��)(��& �;� i ?�	� ����	 Ew(r� 
) F H # �:� ?H Ew(r��  /=8 

 P�A"�� # `UH>f9�6�  1�� I�()�A�L '=8(: # �A�k&� Y��"& �A�k& �: 

���AH �WA�l,K(] Z�± # O�t� �k3.m v& ��	� �c  

 A���v@�� �:(;.� A�A0	 Iw�� v& ¦AM YD� � 4 .,� D) Im=8(: `UH 

 D)� q?  # `�;�� �.3 v& ��� P �� ¦�W �WA�k& �: '=8K(: P!"� �K

(�.�� # ·(j A, .&� A"�, I�w(r�� I	(�(�: F H 4(�5� �ef� i�(m P!G�W tL� 

 $��QDH(%�_, y¸ # I&A;  ¹@�nL �"?; ��,� PB YA 5� 
5"0� y bH y�w� 

2�9 �7�c  

 �? W �? W �? W �? W$���$���$���$���4(�5� �ef� i m # [5� # 4(�5� �ef� i m # [5� # 4(�5� �ef� i m # [5� # 4(�5� �ef� i m # [5� # ::::        

 A":`A�L YA 5� 
5"0� y bH y�w� hA� Ew(r��(: ��3.& 4(�5� �ef� i m 

 $�(� I� � [e� (& i@� ��X�9 �"?�� ��,� PB37 YD�%��� <�W.H v& 

91�176, C��A:�  �&�V� �4.,� t(�(: YA 5� 
5"0� y bH y�w� <���
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4(�5� �ef� i m # �*5� � .; �A��, 6Vf v& O�t� 6(W�L i ?� nL g�(e& 

I�3 E��*��� I�W�� P, v& >!"��(: �% GH ���A�, # [5� � �.& A": ��3 pq�� 

����� �(ko P5; v& i ?� 5��(: (&L �e�NH 6��� s3.� ��[5� P�,q	   I�3�� 

I�� ��G@�c  

4(�5� �ef� Z�!: �e�NH �(ko4(�5� �ef� Z�!: �e�NH �(ko4(�5� �ef� Z�!: �e�NH �(ko4(�5� �ef� Z�!: �e�NH �(ko::::        

 �e�NH �(ko `UH �A��A�¡: y�w� �N8 # O�t� 4(�5� �ef� �.; 

 �(e�f(Q YA 5� 
5"0� y bHP���, >R � ¨� � vG!� IJ�� F GH .���� 

 >!"��(:�����(�� ()�A� �K(� # ��� c  

4(�5� �ef� g�!: YA 5� 
5"0� y bH y�w� �(e�f4(�5� �ef� g�!: YA 5� 
5"0� y bH y�w� �(e�f4(�5� �ef� g�!: YA 5� 
5"0� y bH y�w� �(e�f4(�5� �ef� g�!: YA 5� 
5"0� y bH y�w� �(e�f::::        

 4(�5� �ef� �(5 m # YA 5� 
5"0� y bH y�w� P�%�(&L ��A 5 � V\© I�%e: 

�����A � V\© I�%e: , $�(� ��A� A��� 65 ���(; v& 90�29 ���k��(: E "�H 

�� �Q �%� PQ �K(� >!"���:  

��A 5 � V\© I�%e:��A 5 � V\© I�%e:��A 5 � V\© I�%e:��A 5 � V\© I�%e:::::        

 �(�"� �(Q tL (& ��(� # O�t ��G���� �";� 4(�5� �ef� i m `�X�& �4(�5� 

S�9 P78 �?® I�?7� `(?; #, CD) v& �N@� �� ¨�� `Vm $�� Z& 

�ef.�, $�(� �� # 4(, (& i@� D)� 65  ���(; v&90�29 ���k��(: E "�H 

 1;� ���(��(: 1!�H� 6A"H >!"���04�05c  

���A � V\© I�%e:���A � V\© I�%e:���A � V\© I�%e:���A � V\© I�%e:::::        

���A � V\© YA 5� 
5"0� y bH y�w� ��G��, P78 �?® �(�R ��(� # 

¨� � E3�H Y�.� �� `VmK A": S�9�8� (&A�� ��:(@� ��(] yG� �� 

��3 `VmK E� ¨� � P: ¨� � E3 �H Y�. � <x & >R �k3 ��A 5 � V\© ��G�c  

2=%�� �� $�(� �9 ��(] CD) # Z�	 K 34 ���(�� v& 90�29 /=0	 �� 

 ��A : PQ 
?"���S�9 P78 �?® (k�& 4x, c  
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�(r_ YA 5� 
5"0� y bH y�w� (k5,�!: g�!� 
�� �%e� �� i	=��$�A"�& :  

−��A 5� P�\� ��(� # ¨�� ¦.m v& ����� ��(�� � `��  c  

− `��  ���A� P�\� ��(� # ¨� � ��W(w.� �? @ �c  

v& � !b: ��xQ.&V� <(�� (k� � }�5� 
�� ����� ��(��� x�!�	�  º�(5H

�yW9YxQ.H <(��� (k� � }�5� 
�� ��W(w.� �? @� v� ()x�!� 
��� c  

4(�5� �ef� g�& # ¨�� �(e�f4(�5� �ef� g�& # ¨�� �(e�f4(�5� �ef� g�& # ¨�� �(e�f4(�5� �ef� g�& # ¨�� �(e�f::::        

 $�� � (�5m66 1;� ���(�� v& 90�29 �ef� 1� @�: ¨� � �(e�fK ��"� 

��(� # 4(�5�:  

−��&�!"� (k Q(�)� ��K��� ���A� �(@] $xb�H �|0�H� �(�(�5� c  

− �|0�& ³(�����b�	=WK � �H O�DQ� �;(?� v�x�� Z���	� P���� c  

− # (k��L �(0H Em(�H # �";�� �(�(�5� � 2�9 �(�(?�;  � �H45� 46 

�48� 49 1;� ���(�� v&90�29 P�(@� 1�	 
�� 1� ;�� �x�© �� .3��	 
�� 

 ��"�5m�� ��3(�r �� 
�V%� ���.H �t ���V%� S�9 O�DQ� $��(: ����(	 

A�o �� ¨("�c  

>!"��(: F GH .����>!"��(: F GH .����>!"��(: F GH .����>!"��(: F GH .����::::        

 $�� � (�5m67 ���(�� v& 90�29�� � �(e�fK ��"�  4(�5� �ef� 1� @�: .�

 ���m�� �* eH �t Z��(0! � �5@��(:�� ¨�� Y�� �� `VmK A": O�t� ���ko 

�����"H $K�� c  

 �3(\Q i@� �� 4(�5� �ef� g�& # �(e�fK `�����?0J9��� .!"�  �6��� 

4(�5��, 6��� v& (�"�!� K vG� ��P5; v& A!�"H �(�"H D)  <A� i�� I:�0� `UH 

 �* eH(Q �(e�fK Z���	 # �(* ?eH s": I��"�W ��(� # ��(f �;A�

���m��, ij ��� ¨("� ���.H �t ���V%� S�9 �� ��x�	 $��� �? @: 

 v& I�� 1b�� (&� `�(��� # `�;�� ��0f �(e�fK g�& # �"W� ��.�A�	� L 
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&("� �* eH(: ���4(�5� �f.� �*�(� ��.�� # v"?� ��%�Q� ��(  c  

4(�5� �ef.: E "�H i ?� # E��*��4(�5� �ef.: E "�H i ?� # E��*��4(�5� �ef.: E "�H i ?� # E��*��4(�5� �ef.: E "�H i ?� # E��*��::::        

O�D: �e�NH �ko ¦.m v& 4(�5� �ef� i m # E��*�� �� !� 1�	, 
�� �

 `UH A!�nL 4(�5� �ef.: E "�H � .�� �A�¡: �e�NH �ko v� �% �® (k ", 

e* � D)� ����X�&� ���("3 �� 6�.\Q�,��K� � >!"�� ��.�A& A"	  DUC  
)

 >!"�� ���� Z& 4(�5� �ef� i m `�U& ��:(?& hA& v& A�Qq� � � )�H ���l

�&A  CD) �� .k@� P)�& 
��	 1;(m v& (l (� O�t�, �(��("H 6Vf v& O�t� 

Q ¾��@� I� i�(?� F & v& AQq� � 1�	 
��(k�& 4(�5�(: �� "�H /�U� P, ��:(?& 

 S�9 P78 �?NH 4(�5�POS>!"��� ���k� � 
k�,��� �?NH DQ� , ij �Q 

��"�U�� <(G�T� 4(�5� Z��(0& <=� hA& E��*�� P!0� � �� "�H ��!����� �

���5� ��(¬ 6(¢ #� ¨�o v%�� �3(���� v&9(:� ��3(*H�  �(e�;K �


�V%��9�c  

 E��*�� I� � P!�8 (� ��3(G� �(&� "H A�� v& �e�NH �ko vG!�	 }���

 $�(� �4(, A�339 1;� YD�%��� <�W.H v& 91�176 �A*�� �(N89 

 1)� 6(bH # ���(0�@� v�D� ��&�!"��  

−  
�(�� 6�"�W �t �(�(�: A��0�� ���AH ���] g�(e&�� �&(� �%e:� Y�(¶ 

��k!o P5��@	 
�� �(�(�5� Z�!o,�&() ���GW �(�(�: A��0�� DQ�  �� (Âq8 v& 

K ��(f �("5	 �.?	Ew.] �:�(*!: E "�� ��3 ��Wc 

−  �e�NH g�(eHvQ(&9(: Z��(0& ��G	 (&A�� ���(�@�� ����(�� �(r¯� 

 Em(�& # $��,�& �(�(�5��� vQ(&�e&  # �"��(mLP!"� I: Y�(o Z�U�� c 

−  # ��K�� h��@& �� ��V%�(: �% GH ���A� g�(e& �(mL <(G��$�(� 49  v&

 1;� ���(��90�29 # ���H 6�� ��W �!@�� 1990c 

 Ab� E��*�� A���H �5@��(: (&��� �e�NH �ko �� ()A�A° # A!�� `UH 
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& O�t� �ef.� g�!: �(	�(� I� � [e� (40� 41 1;� YD�%��� <�W.H v& 

91�176� [e� ���  $�(40IJ� ��  : v& 4(�5� �ef� 1� @	 ��G� (&A��

��A 5 � V\© C�(5��(: ¦a�� YA 5� 
5"0� y bH y�w� �(e�f, y�w� �¡3 

 i ?� F & v& �N@�: PW.� YA 5� 
5"0� y bHnL GH ���A� �* e&  �%

 ����r P, # ��K�� h��@& �� >!"��(:<(¥� ¹��(�� ��� �H `A�LF H c  

 y bH y�w� 1W(: ��A 5� # >!"��(: �e�NH �* eH ��(] CD) # F G	

F H >�*�: YA 5� 
5"0�c  

 $�(� [e��41IJ� �� : ��G� (&A�� �A�L y bH y�w� �(e�f v& 4(�5� 

 
5"0� PW.� YA 5� 
5"0� y bH y�w� �¡3 ���A � V\© C�(5��(: ¦a�� YA 5�

 # i ?� F &Z:��� 04 � ¹@�nL >!"��(: �% GH ���A� �* e& 4A:� 6�� (M�� 

��:(?H, P, # O�t� <(¥9 ����\� �08 �`A�� ¹��(�� ��� �H, ij� �� Z5�� 

A�� .k8 P, # PW.H F H ¹��(	 v& 4A�: `A�L y bH y�w� Y�.: F H 

4(�5� `�U& 6�� YA 5� 
5"0�c   

 >�° ��(] CD) # ��K�� h��@& �� >!"��(: �% GH ���A� �* e& n��	�

 �.k8 I	A& P, (l A�.�� F H�02 �$�(�� (M�.: ��3.& F H v& ¹@� µVr 

 <V�W ¹��(	 v& 4A�: O�t�F H D)c  

��(8�� $�(� 42 1;� YD�%��� <�W.H v& 91�176 nL (&A�� E��*�� �("�& 

 ¨�� �(e�f v& 4(�5� �ef� 1� @	 ��G��� >�° �(3 >!"��(: F GH .���� 

 y%�: 1�� F H�4 .,� 6(G89� $�(� # $���� 41, y�w� <��� ��� 

6(W�¡: YA 5� 
5"0� y bH Z:�� # F H �04 � ¹@�nL �% GH ���A� �* e& 

 # O�t� >!"��(:� P,08 <(¥� ¹��(	 v& `A�LF H , 6(W�¡: ()��A: <��	 
��� 

Z:�� 4�¯ Z�!b: ��3.& i ?� F & v& ¹@� nL  Ae; �e�NH �? @��A�L 

4(�5� �ef�c  
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NH �ko �� A!�� A; Y.w xo `UH �(Q tL� `UH �¡3 A���H A�A° # �e�

 I�3(\Q� 4(�5� 1b� �� A!�� u�.%��10�V\& :  

−  �rVr E��*�� �("�&�03 � v� A�x� 4(�5� `�U& �(Q tL .k8�20 ��8 �� 

 
�(�e� 6�"�WV� �VB�� Ab� �� # Y�(b�� ��  �) E��*�� �("�&05 .k8� tL 

� �.o # Vb@& �(�"� �(Q Y��(\�(rÃ� �ef� i m F & # E��*�� �9 ����(�� 

 4(�: v& `���� 4(�:nL i ?�� A�3 .f� 03 .k8� ��A�x� , h.f� (�(��� i ?�� K A;� 

 �("�& }��03.k8� , `UH (£ 4(, 
��� ().Qt E:(@� A���H CD) [�(Q tL� 

 (k5 R # ��(b�	 K Y.wxo03 �� (�J� KL .k8�  .&9 (�A,�� Z;�� (�4 .��W

F ��, # 
%�� 4(�: vGW 4(�: �("�& Ab� A; tL �(mL ���@�� ��@� ��(¶ ���A� 1�� 

 # q?f '(�) A,� tL (&� �(?f9 v& �!� W [�(Q tL D) vm�H �� �.� 1�� Ä�

 �("�& i ?�� .&9(3 F H Ew(r� A�6�m�0� �* e& O�t # }�.� K�  K� �N

�&("� �* eH }��c 

.w xo �� E5?�� <VG� D) �(Q tL�, µA*�W (@�.3 # I�¡3 4 .,L ¦."� A�A, 

 �"E��*�� ���.�"  �ko v& �� E �� Ä YD� �ef.� i�(m (lVf v& vG!�� 
��

 6Vf �e�NH15 v& (&�� `A�L��A 5� hA� I% & ,�(�Å ��A:� I% & 6�5�: 4 �W  

 E��*�� �("�&�� �e;(�� Ew(r�� 6�G�WK Iw(�A�W(: �� �3(XL Ew(r� h.f� Z& ����(r 

< x�L I5 m # E��*�� # `�U�(: �ko CD) �11�  

�A�L�A�L�A�L�A�L4(�5� �ef.: E "�H �.�� 4(�5� �ef.: E "�H �.�� 4(�5� �ef.: E "�H �.�� 4(�5� �ef.: E "�H �.�� ::::        

I�3 E��*��� i ?� �W�� v& 4(k��K A":, pq	 �¯ [5� 
)� $>f9 � �.H 

i ?� #,��  �K���K v� ³.� K 
��":�9���(�� :  

�−��3�H :i ?� # �����(�� /�U� �.3�	 tL c  

�−s3.� :�����(�� /�U� .3 �	 <A� i5@: c  

³ −P�,q�� : # 
w(k�� 1@] <A� i5@: �A�L�.�� c  
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�−��G@� :$��� �k, v& s&(R� 1k5& F;�& �)� c  

 # [5� �K(� pq	� � �.& # (²�(0�W [� 
�� �(ko 4�_ Df� A": � .��

�W�A�� E��*��c  

�ef.� g�H ��3 �H �.;�ef.� g�H ��3 �H �.;�ef.� g�H ��3 �H �.;�ef.� g�H ��3 �H �.;::::        

−−−−4(�5� �ef� I*�!: g�a� 6�5��4(�5� �ef� I*�!: g�a� 6�5��4(�5� �ef� I*�!: g�a� 6�5��4(�5� �ef� I*�!: g�a� 6�5��::::        

 $�(� �� # 4(,47 1;� YD�%��� <�W.H v& 91�176 �� ��:" �? @� Æ 5	

 �N@�: (�3.& 4(�5� �ef� i ?: E "�H �.�H �e�NH F H v&nL i ?� i�(� 

 � .�� D) v& �N@� ZX�	� ��K�� h��@& �� >!"��(: �% GH ���A� �* e& n�

 � .�� [! W 
�� �? @� Ç%�°� YA 5� 
5"0� y bH .�!: ��k!o ¦a	 [°

�.�� v& �N@�::" 4(�5� �ef� g�& � .; �A�¡: �e�NH ����� �ko(3, �AQq	 tL 

 ()�.; �Ae	 (Â¡3 �:� ?H �����(�� /�U � i ?� ��:(?& �� F H �W�� A":

�ef.� g�& �� ��3 �H(:c  

 YA 5� 
5"0� y bH .�!: � .�� U� � �.& �¯ pq	 � .�� �� ��3 �H A":

�.�� ��!�& �� �(N89 `Vm�,& i@� .k8� ��W CU� $A& ��A� ���  (

 $�(� I� � [e�48 1;� <�W.H v& 91�176 CD) �� �(��V& �rVr hA�� 


)� $�(�:  

−  � .�� U� $A& ���(� v&"��W� .k8 "?�D�(: $AH CD) t(� 

− ? (k��(mL v& ¦Al �) (& 

−�� v& hx7& '(�) �q: (�! W ��  >R �.�� D) U� 4`VmK, �� P�"� Pk3 

�%�@H �* e& P�	 ?$AH CD) � �m �� "& A     

v& ¦Al �) (& �.?	 h.f� � �W� '(�)�.�� ��!�& �� ��k!o `Vm  ?

�.�� D) v& v��´�! � �5@��(: � .�� # v"? � �*@3 g�� K t(��, A; YD�� 

 (���"& (eN8 ��G���(�"�5m , $�(� ��(b�	 K 
��� � .�� # v"? � $A& A�A° Z& 
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�("�&  v�.k8nL 04.k8� c  

�",.& $�� h.� (�) v&�  $�(�"48 "$�(�L� � .�� U� v& 2.7� # .��� 

4(�5� �ef.� g�(�, U�� $A& �� ��: YA 5� 
5"0� y bH .�& # CU� �("�&� 

nLv�.k8 , �ef.: E "�H � .�� U�: $��� <xل� ��� u�.%� `UH � .R �� 

 4(�5�Ct(� v& <(¥� ����r A":, �� �� v�.k8 ��A 5� .�!: U�� $A& <�A	   

����"& U�� $A& ��G	 O�D:�  �!k5& � .�� D) U� v& ��(7� }�5	� ���?�&�

 ij$�(�L(k�3 .��� c  

 �ef.� 1� @	 (l�5; ��(� # $���� vG!���� �(�%*�: (&L �:�*e& (k "¶ �� 

�(&x��c  

g�& �.;g�& �.;g�& �.;g�& �.; Ç%*�: �:�*e& 4(�5� �ef� $���  Ç%*�: �:�*e& 4(�5� �ef� $���  Ç%*�: �:�*e& 4(�5� �ef� $���  Ç%*�: �:�*e& 4(�5� �ef� $��� ��������<x�� <x�� <x�� <x�� ::::        

 Ç%*��(: (&L �ef� g�!: ��G�� (�w(�\�W � .�� D) A"����� �Q <x��K :  

Ç%*�: 4(�5� �ef� g�&Ç%*�: 4(�5� �ef� g�&Ç%*�: 4(�5� �ef� g�&Ç%*�: 4(�5� �ef� g�&::::        

 $�(� [e�27 1;� YD�%��� <�W.H v& 91�175 �� �� n�9 (².�3 # 

" 4(�5� �ef� s3� vG!���f <(G�q: $A��& (k*�&  �(�(�5� [�(Q tL ��(�|0�H� 

 (k!b�� (k";�!: y� ()É(�: Z&xH�� Z:(?�(: 
,�(  ().k�& �� vQ(&9 ��«q: 

Ä("H� $��(bH  ��"�5?� .Ê(�H��� �� ��3(*H(: DQ� ��´] §(3_"H  Ä(

��´]c  

 �! Q .Qt `UH Ab� $�(� CD) 6Vf v&�"vG!� "�& ��j }�"!:g  4(�5� �ef�

��Ç%*�� Z& �ef.� g�� A;� (k�3� , 4(�5� `�U& �(b�K 
wA5& 6�5; ��"�� 

��(f �(����H $(� .& I� 4x, P�A"	 Z& vG���12�, [;.?	 (& �)� I��L $�(� 27 

CV��,��9ث. Ä("H� ��"�5?� .Ê(�H ��«q: y�� ()É(0�L Z&xH �(�(�5�(Q , CD) 
%3 

��(](£ A����� Ç%*�� I,�� .Qt $��� �� c  
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<x��(: 4(�5� �ef� g�&<x��(: 4(�5� �ef� g�&<x��(: 4(�5� �ef� g�&<x��(: 4(�5� �ef� g�&::::        

 $�(� [e�09 1;� YD�%��� <�W.H v& 91�175 
�� �(&x��K s": �� 

 4(�5� `�U& �(Q tL (& ��(� # ��G	 
��� 4(�: �ef� (k*�& A�� $��� (km=0	

 I�"�5m 1G*:�� ³(�Ë I";�& nL�(f ���² �c  

 ���k�� 6��q: �ef.� i�(� <(�; /�� Z& vG� �ef.� 1 @	 $���(3

�m=0H,I�	(� �� Z�	 
�� �(&x��K g�X�	 A": , §.?�(: $��"� i�(� <(��Q 

C(�H Z���	 �G58�cc $�(8� �A¶� ,¹��� $���� y�� �� 4(�5� �ef� i�(m P!° 

[�(Q tL �x�kb�� CD) �(b� ��# �";��&  P78 �?® i,�!: (k¢.: 

S�9c�13�  

��"?; $��e: 4(�5� �ef� g�& s3� vG!� �Q, y� ��(�: A��0	 ��(� 
)� 

 #(�\� µ=�(:��I� � .?f PG0	 , $�(� I	.;� (& D)� 69 1;� ���(; v& 90�29c  

ef� g�& s3� (k�3 ij 
�� �K(] v& ���(] �	() A"	 PQ ��� 4(�5� �

 $�(� I� � [e� (& �)�44 1;� YD�%��� <�W.H v& 91�176 IJ� �� " vG!� K�� 

 S�9 P78 �?® <(G�9 (�3 �& I: E "�H `�UH �(Q tL KL 4(�5�(: �f.��� 

O�t PB P° ���r�� (�:(?&c"cc  

® 4(�5� `�U& �(Q �Q i�(? � 4(�5� �ef� g�& s3.	 �� $����� <(G�9 (%�(

 2�� �� A�0� YD� 4(�5�(: ��f=� g�!�� O�t P° ���r� �� S�9 P78 �?®

�wxb�� �ef� �(k�,��� (�:(?& �(Q tL KL $�x¢c  

s3.� � .; t(� # ��.�A�	 �? W g�& `UH Ab��, v& ���(\� $.�%� # O�t� 

 $�(�44IJ� �� :" vG!����5�(: ��f=� Z�!�  Ew(r�� O � K 
�� �(�A 5� # 4(

CV�� Z?�H # ���5H, tL ���k�� �?® �(k�,��� E:(?& >R 4(�5� `�U& �(Q 

 �&("� A���� # $�A*H <(G�T� (�5m (k� � ��e�H �(k�,�� � �� >!"���

>!"��� ���k� �c  
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���� (k�3 ��j 
�� �K(] v& �K(] CD) A"	� �� }�"!: 4(�5� �ef� s3� $

 2� # 4(�5� Z�H (5W(�& C .	 YD� � .�� t(� # ��.�A��� �? @� ZW� $����

���"&,>!"��� ���k� � 
k�,��� �?NH �(k�,��� (%�(® C.	 c  

 A,�	 �Q�(5W� �ef� i m s3.: �e�NH �? @� <��	 (kW(W� �� ����X�& 

4(�5�,�(5W� 
)�  i5W I?�B Z& CA��0	 � .H 4(�5� Z;�& �!wV& <A� P"¶ 

 CD) v&� 4(�5� �ef� 1� @	 s3� # (���X�&�(5W9 �14�.QD� :  

−4(�5� Z;�& 4 ., v& 
&�!"� v&9� �&V@�(: yH c  

−���5�(: $�(X i;�� F � 
�� 4(�5� Z;�& v� �¶(�� � 9 c  

− D3(�& [�(Q tL (& ��(�  §.?� �!"�@& �� .?f PG0	 ()A��0	 � .H ���"�

��&�!"�c  

−$��(bH �(�(�5� � � 6A"& §�%� CA��0	 � .H 4(�5� � � �(Q tL c  

− � .H �(�"� Z;�& �� $��,�H 4 ́   �(�(@H ��«� [�(Q tL �&(;L I�3 4(�5� 

$A�Q���3(Q >R (k� � ����!H �(���� ��� c  

 s": E�5?	 # h.� v& '(�)�(5W9 $��QDH CV�� v& 4(�5� �ef� 1� @	 # 

v& F%� 4(�5� `(?; P8 }�� �:�� A�!¶ IJq8  $���� ��f=�(: �& a� O 	

 �	�(� (k� � [e� (& O�t� /��� �(�%° (k�!�	 �� �� 4(�5� �ef� 1� @	

09� 27 1;� YD�%��� <�W.H v& 91�175c  

 ���5� ��(¬ # 4(�5� �ef� ��� (�� �b�� ().Qt E5W 
�� s3.� �K(� 6Vf v&

��3(�\�� ���(�"� �(G �!H�, �3(X�(: nL ���A! � -.!"� i�(o �� ��3(*H 

 ���5 � � i5@	 ()É(0�L � .H �(�(�5� [�(Q tL D)��� �&("� �(G �!H 

���(�"�, ��H(: ´	 ���A! � ¨�o .��, ��(  <(G�9 (�¥� 6Vf v&� 

4(�5� �ef� �.; # �.	 
�� �(&x��K�, CD) �9 <(G�9 �: �� "�& �(&x��K� 

 ���5� ���*: �� "�H 4 �W ��(  ����� Im=0	��#(�\� µ=� c  
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tL CD) $(�.& ij <(G�9� �!��H A���� PQ� /�U��  KL� 4(�5� �ef.

 (k5�(� 2."	nL>!"�� ���; (kX.%	 �(:���� �4x, c  

 ij 4(�5� �ef� s3� �.; �� �Q��V "& ��G� , Æ 5�� nL Ä $A& # I5�(� 

 $�(� ()�A°62 ���(�� v& 90 −29 Z& ���(G&L (�w(�;� (�! W I�3 v"?� <(&� 

�e�NH ����� ��w(��� �(ko�15�m  ���AH� ����� �4.,� ���(�� (�5

 1;� Y��"� ���(���98�01 ���A� y b!: E "�H �16�c  

4(�5� �ef� g�H s3.� �.;4(�5� �ef� g�H s3.� �.;4(�5� �ef� g�H s3.� �.;4(�5� �ef� g�H s3.� �.;::::        

 s3� �) �W�A�� E��*�� � �.& 4(k�� A": $��� ()DN�	 
�� ��.�� v&

4(�: �ef� g�& s3� I�&� i ?�,� Y.w xo >!"�� ���(; �� A���  �K(� �


)� s3.�: �&V@�(: �(@H v&9� Z;�& 4 ., v& 
&�!"� �� 1b� �� 6�"�W 

 ��(�5��17�c  

�ef.� i m # [5� P�,q�: �.���ef.� i m # [5� P�,q�: �.���ef.� i m # [5� P�,q�: �.���ef.� i m # [5� P�,q�: �.��::::        

 $�(� [e�64 1;� ���(�� v& 90�29IJ� �� :" �ef� i m ��G� �� vG!�

 �? @� P5; v& .\Q9 �� ��W 6Vf I�3 Pe%� P�,q	 PB 4(�5� 1� @�: �% GH

 �wxb�� �ef��� ��G	 (&A�� 4(�5� �ef� $���A�� ��(� # >!"��� ���k�� c  

 K� ��3 �H(: y�� 4(�5� �ef� g�!: �e�NH $��� F;�& ��G� A; I� ��

iW(�H � .�� t(� P�,q	 h.	 ��L� s3.�(:, Z,.� P�,q�� D)� nL �(5W� v& 

# [5� P,�	 (Âq84(�5� �ef� i m , }�"!: �� $��� v& ��(e� � .�� 

 ij �ef.� i m # [5� # P�,q�� v!��H��� �b� �� }�5� �� D) ��� i5W 

P�,q��, P�,q�� D) ��(b�� K� �?�� �A�9 ��m # >!"�� $�� [�(Q tL V\& 

$A�� ��W, $�(� I� � [e� (& �)� 64 ���(�� v& 90�29, �ef� g�H (5�¶ D)� 

 ���9 CD) I��!�	 (� �%�(® 4(�5�nL 4(�5� Z��(0& P", <A"� (k� � �;�(eH ��(R 

 (�w(�<(&��(b�K ��m # 
) 
�� �(??NH , # [5� P�,q	 ��"� �(m� D) #� 
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 4(�5� �ef� i m4.,L �?�� (�w(;� ��� �&("� �* eH �: ���� ��( c  

$��� ��GW ��(�$��� ��GW ��(�$��� ��GW ��(�$��� ��GW ��(�::::        

 �����(�� $AH # 4(�5� �ef� g�!: ()�.; �e�NH ����� �ko �Ae	 Ä tL

 V\© I�%e: YA 5� 
5"0� y bH y�w.� �(e�fK �(Q tL .k8� �rV\: $�A*H

 ¹��(	 v& 4A�: h.f9 �K(] Z�± # .k8� �":��� ��A 5 �`A�Li@� i ?�  

 $�(�43 1;� YD�%��� <�W.H v& 91�1764�� ���!¢ O�t # �¡3 :  

01 − �(��W O�t� 4(�5� �ef� s3.: (��!X �.; ��G@� D) ��"� v& '(�) 

 $�(� ���63 ���(�� v& 90−29 �� �� ��	 
��� " 4(�5� �ef� i�(?� vG!��� 

 �wxb���� I5 m s3.: Z���H >R <Al �� <A��  (�! W (�"m�� ����� Z3.� <(&� �ko 

 ��! @� �? @� ��GW ��(� # �e�NH ��w(�����I� (k�3� c�18�  

 � .�� �A�¡: �e�NH �? @� ��GW ��(� # v"?� <A�� �� I� �ef.� i�(?3

i ? � (��!X (�3� ��(] CD) # �.� D) ��"	 ���c�19�  

02 −�Df�.%� `UH I: Df �:  i m 1�A�	 A": $��� ��GW �(5�� �)� u�

 v� �����(�� /�U� #��@& 4(�5� �ef��:(,L A���H ��3 A": �ef.� i�(m 

�ef.� g�!: (��!X �.; �. � �����(��c�20�  

 C .� (& �)��(*�� �(5 ?� �W�� �� $��� �(5,� (5w(� Y�.� D) �:(,L� 

(£(*��� A���H # �����(�c  

 Df F;�H D) v&�(*��1².G3 -(\� Y�.� , Y��� Pm��� �� 4(�� � 

 # 4�5���:(,�4(�5� �f� �(5 m �� c  

 �� �.� v& �.k� � $��� �� D3(�H AW # <x� v& I� (� -(\� Y�.� A����

�:(,L�ef.� i�(m , �� (k&(R�L� ` Å�<=� �� �.]�  �����(�� A���H 

�. �, ���K �V�A"	 # (k�� ���� ��(] CD) �W�� Y.w xo `UH i�(?� I� �� 

��� .!"� ���k�� ���(��c  
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4(�5� �ef� i5@: �(�"� �� �";�� 1w.o4(�5� �ef� i5@: �(�"� �� �";�� 1w.o4(�5� �ef� i5@: �(�"� �� �";�� 1w.o4(�5� �ef� i5@: �(�"� �� �";�� 1w.o::::        

 `�� O�D: ���(B >!"�� A��; 
%�(® �� �(:��� 2.3 # ����� [���	

 �%�(NH 4K�)1)�(5,L������(�� ��e�� I� � ��	 �: A����� �� c  

���(�"� ��G H �� YA"�� Y�(�"� /(0��(: �� "�H �� ��� PQ [&., A���c�21�  

���(�"� ��;=� ���(;���(�"� ��;=� ���(;���(�"� ��;=� ���(;���(�"� ��;=� ���(;::::        

 1;� 
"�U�� <�W.H # 4(,93�03 # ���H 01�03�1993 /(0�� v!��H 

 ��� Y�(�"�[�(�� $�(� 31�&  ��� �(:��"� ���(; �� I�� �(%�(NH `�� �AË 

 O�t ��(�¡: }%�Q ��L � �%�(NH �� ��5?H �(:��"� �� ��� Ä� (k� � i;("H

�(:��"� ���(; ��c  

 1;� 
"�U�� <�W.H 1;� 
"�U�� <�W.H 1;� 
"�U�� <�W.H 1;� 
"�U�� <�W.H94949494����07070707        

 $�(� [e�50 
"�U�� <�W.H v& 94�07 �22� �� $���� �(%�(NH �� 

 ��(�"� >!"��(: �� "�H �%�(NH ` �J� �� ��	 
�� $A���� $�(� 
)� ���5H

 (k�3 4(, 
���" �(@H ���<(G�9(: ��"�U�� h.f9 D) # (k� � ��e�H 

1������ Z�U�� �(%�(® v�("� 6(bH,����"H �WA�l �A�& # , � ��9 >!"�� � 

 2.7� Dl �� )�H�b)� �ث�)4 789)6k&(� A": ��  $�� � (�5m (51 y%� v& 

<�W.Hc "  

 
w xo S(�� �¡3 Y��� S(� � ��G� >!"�� �(��(�& # P�9 �(Q tL�

 1w ., ��,� ��(� # �(e�fK I� ��G��� �(�"� O�(& P5; v& �";� �(%�(® �� 

>7� P5; v&�23�,) (k� � �� 
�� 1w .o v&� <�W.H D:  

�ef� ��� ��(�: A��0	 �%�(®�ef� ��� ��(�: A��0	 �%�(®�ef� ��� ��(�: A��0	 �%�(®�ef� ��� ��(�: A��0	 �%�(®::::        

 v!G	��«� v& $��� vG!�	 (k�?W�: 
�� �(��¯ v& ل��_ (Â�Q # 4(�5� �ef� 

-.!"� 6(bH �� (k�:(;� �@:, (k�?W�:� ���(�"� ��G H �� ��3(*H DQ� 

 6V7�W ���.m� 4(�5� �Q.� 1���	 v& �e�NH �? @� Z�?�@	 A�3 Dl� S�9
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 v& 
��� ��(�"� �� Z�	 
�� 4A��K � �� `UH	qث�1 �� ��(k«� �!�., 

 O�t� �ef� ��� 4(�5�(k��«9 >R 6V7�WK� ���X�%� �4(�5� �� 4(��� # 

��(�" � 
�U�, �ef� 
k3 D�� ���(5,L �:(;� �@: P, v& `UH (krA*�W 

 �� $����.!"�c  

 1;� >!"��� ���k�� ���(; 1;� >!"��� ���k�� ���(; 1;� >!"��� ���k�� ���(; 1;� >!"��� ���k�� ���(;90909090����29292929::::        

 `UH �AË Ä`�J����(�� D) # 4(�5�(: �� "�H �(%�(NH , # }�� ().QD� Ä� 

I� ���V� ��D�%��� 1W.H, (�3� ��w(��� �(":(�H v� 1 G	 I� .&9 # (& PQ 

 �� # ���(b"�WK �4.,����D) P�r v� Z!¢ PG� ���l C  

6(bH D) # (k���("3 <A��, O�t �� P�.& A": KL ��G� K (k��L ����� 6��� 

 # (m�8� Ì& A; F�(NH ��G� �5;("�& (B�<(�LIm(0� c  

()A��"	 # $�(�x � ����� �o("& Í"�@� �!r v&�c  

 � �H # >!"�� 1w .o �(8� A;�76−77−78,? @� �(G&¡: I� ���  ����� �

 '(k�� ��(� # h��� Z3�<(G�9 $�(� [e�� 6�"%H ���(@� ��!������ �����(�� 

77 D�%�	 �!�., �� 6(78� �: A����� < x��K ���  D) # ����� I� � ��	

6(bH�24�, �� YA"��� P: ���(�"� ��G H �� YA"�� P�5; v& P!"� D) A"�3 

%e: ���(���&(� �,���(�� I!���� KL �N0� I: <��� /(0� Y� �9 , E3� <(G�� 

/(0�� Dl ��!���	 �����(;, �5; .& P,� v& 4(�: �ef� i ?�	 4(�5� 6(78¡: <(���(3 

4(�5 � ������� ���%� /�U � ��(�5� CD) ��:(?&� $��� ¦.m v& 6(789 CD), 

� ��!����� >!"�� ���� <=����?�H # -.!"� /(0� c  

 $�(� (&�78 # .&q	 �e�NH ��w(��� �ko �� �� [e�3 �(mL <(G�� �	�(� 

76 −774(�5� �ef� Z& Z;�� ��:(?!: (&L , (k&A£ (&L� �� $�(�L S�9 ��e� 

 Ae�:$�(�L Z;�H nLP5; v& I� � [�(Q (& c  

�G & �� 4A��K �k,�& P,� v&� � 4A��K ��� PQ v& (k��(¬� ���A� �
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(l 2."��, 4A��K ��� 1�.¶ �� �("�U�� [e� A�3 
�� ��(�"� �� Z�	 

���A� �� $Aw("�c�25�  

 $�(� [e��77 v& ��=	 �& .R �� 300 ³� nL 300c000 �(Q 4 �W ³� 

 2�9 P!"�@& �&.7� CD£ i;("H�� v& A�%�@H 96(78 �A�kH� �� 6�(�H �� 

�(N89 D�%�	 v� ����@H 6(789, y5](: (k�3 i5@�H i;("� ��"� ��(� #� 

 .k8 v&nL.k8� ��W c�26�  

�&("�� ��(  ��G H ��(¬ P,� v& �(:��"� CD) PQ, �� �(N89 <x�L� 

 Yq: <(��� P5; 4(�5� �ef� i m6(78� �5; .& ���� ��L����("3 , �� ��3(*! �� 

��( � ��&�!"� ���(�"� ��G Hc  

 1;� ���(�� # (&�04�05 ���(� � 1!�H� 6A"H 90�29, v& ���� `UH .; 

(«� 4(�5� �ef.: �� "�H 1w .o:  

−�ef� ��A: 4(�5� �!�., c   

− <(��� �!�., 6��q:��f=� �(%��H ��:(?& >R 4(�: c  
I�]$Ú]ç&V� �

1c  �": >7e� A!B ���QA�– � Y.wxo ���(�� # 4(�5� �ef� 1� @	 20c  
2c  }�& Î.?� v:–4(�5� �ef� − ���?�@; �"&(, >�@,(& ��(W� 1998� 27c  
3c §(*WL 1�).:L ��e�& – ��.w xo ����� # (²(��5?	� E]� ���(�� (��.�� – ���� ,.w xo 

 ��"&(o �(��5?H1997 c  
4c  v�x� Y�x� ���QA�– � (k�3 v"?� §.m� ���.%� �.!"� ��.; 26c  
5c  $�(�10 1;� ���(�� v& 03�10 # ���H 10 �� ��, 2003 # ���5� ���*: E "�H �(mL 

�&A�@H ��!���c  
6c  $�(�05 ���(; v& 04�05 $�(� P�A"�� �4(, 
�� 55 ���(; v& 90�29�(: E "�H  ���k�

 $�(�� >!"���04 YD�%��� <�W.H v& 06�03 $�(� 1!�	� P�A"�� �4(, YD� 36 v& 
 1;� YD�%��� <�W.H91�176c  

7c  $�(�37 1;� YD�%��� <�W.H v& 91�176c  
8c  �": >7e� A!B– Y.wxo ���(�� # 4(�5� �ef� – � 28 c 
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.� �? @� v� ����� ��(��� x�!�	 �� ��3 ��W(w:  
1− ��G	 K ��(�� � �&("� $A�(�� KL # PfA�� ¨��(3 �X=%& ��W(w.� �? @� �W�(© ���: ,��: 

 C�(5��(: $.wA� y�w� ���8 # PfA�� ���: ��A 5� ���(; I� � ��� (& E3� ��A 5� ���8
I� (W�É.&c  

2−���"H ��eN0�(: ��xQ.&V� �(��l Z�!�� .�� ��.; # v"?� 6Vf v& S(��� E� �� )�� �
��W(w.� �(? @� ��(� # I�� .��%� (& D)� ,�� *H (k](e& v� ̀ (3A� # ����� �? @� �(3a	�c  

3−,����@& ��W(w.� �? @� �k, }�5	 �����@H ��� v& nL P!*�	 ���: ��É.H �����@& i�(, 
H ()A�� ��xQ.&V� ���l �� �5	=H �����@(l���c  

9c ���QA� : v�x� Y�x�– � (k�3 v"?� §.m� ���.%� �.!"� ��.; 33  
10c .!� (8(: YA¬− $�(�] .k8 ��.B – Z������ U��� ��(5? � �&�) �� .w xo 2005c  
11c  # x,�H $>Q v@�<(G�� ¦�("H $q0�& ,a& ,-AH ���(�� 1995 c  
12c  A!B 
�5W– Y.wxo ���(�� # 4(�5� �ef�– .w xo �"&(, ,>�@,(& $.QD& 2005� 48 c  
13c  �&(8 ���W– Y�(�"� I�,�� � Y.wxo -��(�� <(��� –,.w xo ,�� � °� ��"X� �W��   ��

 Z������ U��� ��(5? � �&�)2003 � 218−219c 
14c  �&(8 ���W– � E:(@� Z,.H 220c  
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The decision on granting a building permit 

procedures 
 

Dr. Abdelkader DERRADJI * 

  

ABSTRACT: 

Although the laws and regulations that provide for the regulation of 

urban activity exist, and the body tasked with the application of these 

laws is the administrative authority, and procedures that apply to the 

violators in the building and construction field known to them, but the 

phenomenon of chaotic buildings and seizing illegal, and the illegal 

seizure of land is a continuous.
 
The problem is not to apply the law on 

violators, the reality proves improper current status of the situation in 

this field, by the lack of rigor in the application of laws on violators. 

Keywords: urban activity - building permit - administrative authority 

- chaotic building. 
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