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∞−

=
0

2 dxxfdxxf  


�� ا���
ر 	Q] ا�'�ص  -2, �)  �DX"ا� 

�� .26ن �/.���
ا�Mي .'? (� ا��Q] ا� ��T و �

�O�
0# �DX"�� ا�"�2ي أي [Qا�� �) �'�
)ا�  ) ( )( )∫ ∑
+∞

∞− ≤

=−=
0Im

,Re2
kz

kzzzfsidzzf π 


ب ا�/ا�� (� 	Q] ا�� �2ي ا� ��T ھ� &Dل: ا
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2

2

2
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zfizizzfs
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=+=−=
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��4 ا���"�  ��3ر��� �(�"� ا��وال ا�&,
xi

e
α

:  

) أي ا�/ا��  ) ( ) xi
exfxg

α=   +�, ( ) ( )
( )xQ

xP
xf = ،( ) ( )xPxQ  fو ا�/ا�� �-��ي ,/ود ,

�ة ����� #] [+∞∞−= ,IR 
P.أ  

     ( ) ( )
( )∫∫

+∞

∞−

+∞

∞−

= nxdx
xQ

xP
nxdxxf coscos  و( ) ( )

( )∫∫
+∞

∞−

+∞

∞−

= nxdx
xQ

xP
nxdxxf sinsin  

 nxinxe	F�" أن    
inx sincos   Mا .`دي إ��و ھ =+

          ( ) ( ) ( )∫∫∫
+∞

∞−

+∞

∞−

+∞

∞−

+= nxdxxfinxxfdxexf
inx

sincos  :��
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  و �
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








= ∫∫

+∞

∞−

+∞

∞−
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inx
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








= ∫∫

+∞

∞−

+∞

∞−

dxexfnxdxxf
inx
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�@�)أن  إذا ( ) 0, ≠∈∀ xQIRx �	

ب ا�/ا�� و �&D��3? اf��T ا�"�2ي أو ا� [Qا�� �) ?'� 


 أن �@�] .��: ا��"�ف ��
 ا��6�2ر γ#� ا�� �2ي، ()ذا ( ] ( ) }{ 0Im,;, ≥=∈∪−= zrzCzrrγ 

- ��
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inz
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≥

+∞

∞−
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ن ا��=�.� ا� 
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∫∫∫
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∞−
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sin
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
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 و ��
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=
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  (�"� ���ط ا���وع �.�وال "&��دة ا���5:ا�&

    �Q�'�4�# ا�/وال ����# F�'ا��60 "/دة ا� ( ) ( )
( )

10, <<= a
zQ

zPz
zf

a

  

  F�"	 �) �D/ه #� ا�/�< L�M� F�'"/دة ا��ذة ��/وال #
% �T	 ع ھ��T�ا� ��وع و 	'Tا� �Q) ��Eن 	'
�#

ب ا��6 �� >4
�ع ا���Tر ا�

�� �J ��/ا��ا���� ،( )zf ع�Tا� �J�"	 

        
θiaaa

ezz = ,+� πθ 20 ≤≤ 

�عو  θ=0و �L�M .26ن %"
ع ا��QT ھ2 T'&� ا�	0 =z  

 �#

ب ا��6 �� ��
��
 و �
( )

( )∫
+∞

0

dx
xQ

xPx
a

  +�,PQ deg2deg � و أ	7 .32/  ≤+� � �Tc

)��� ا>�-� ��/ا��  )xQT	 .ض أن����  .�26ن #� γا��6�2ر �Sا�/ا( )RwS , ، ( )rws و  ,

ھ�C�<
� 
�O��� ����c2ا�� ���ا�'&"� �� �
Rr,�+  ا���" �ع و  ،0>>T�ا� �&'	 >�C�	 ��,

�ع ��
 ھK@2# 2 (� ا��60 Tا� �Q) 

                                                                 y  

  

  

  CR                                                     R              

  

  

                        x                                   r 

  

Cr                                                                                  
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nzzz()ذا � ,..., 
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                                   ( ) ( )( )∫ ∑
=

==
γ

π
n
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kzzzfsidzzf
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��60 ا��
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           ( ) ( ) ( ) ( ) ( )∫ ∫ ∫ ∫∫ −+−=
γ R rC

R

r

r

RC

dzzfdzzfdzzfdzzfdzzf  

6
#� ا�/ا���] �� #� ا�� 
ر.�  f	W,X أن  ]Rr,  و[ ]Rr,−  ف ��/ةX��< ��T��V#z  �)
�ب #� ا��Q] ا�"�2ي ��� �2ي ا����< �"/دة ا�'�F ,�+ أ	7 إذا �
ن ا�/ا�� #�Dد ,'�'� #32< و ا/�



11 

 ب �� ���

zezz()ن 
i == θ

) dن،  ) 0arg == zθ .ب ا�"/د��D�6 إذا ا�z 2ي� ��� ��T ا� [Qا�� �# 

 >��()نا��
πθ ii

ezezz
)و ذ�d Lن  ==2 ) πθ 2arg == z ��
��
  :و �

      ( ) ( ) ( ) ( )
( )

( )
( )∫ ∫ ∫ ∫∫ −+−=

γ

π

R rC

R

r

r

R

iaaa

C

dz
zQ

zPez
dz

zQ

zPz
dzzfdzzfdzzf
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          ( ) ( ) ( ) [ ] ( )
( )∫ ∫ ∫∫ −+−=

γ
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R rC
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a
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C

dz
zQ

zPz
edzzfdzzfdzzf

2
1  


 و7�# �    #/�0→
>

r و+∞→R ن()  

       
( ) ( ) ( ) [ ] ( )

( )∫ ∫ ∫∫
→

+∞→→+∞→

−+−=
>

γ

π

R rC

R

r

a

r
R

ia

CrR

dx
xQ

xPx
edzzfdzzfdzzf limlimlim

0

2

0

1
  


�� 	 ���H أن�و                            ��
      
( )
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( )∫∫
→

+∞→

+∞

=
R

r

a

r
R

a

dx
xQ

xPx
dx

xQ

xPx
lim

0
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( ) ( ) ( )












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= ∫ ∫ ∫

→+∞→ >
γ

π

R rC CrR
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dzzfdzzfdzzf
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)  و ��/# ) 0lim
0

=∫
→

dzzf
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)و   ) 0lim =∫

+∞→

dzzf
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  /C	 أن  
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( ) ( )
( )( )∑∫

=

+∞

=
−

=
n
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kia
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zzzfs
e

i
dx

xQ

xPx
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2

0

,Re
1

2
π

π
  

  ا, < ا��6
#�"!�ل: 

        ∫
+∞

+
0

2 4x

x
  

�'/م �/.�
 ا��8:  
�#21=a و ھ2  ��/ا��و >��� (� ا��Q] ا�"�2ي ��� �2ي ا��� � >&D

iz     و 7�# =2









=

+−
=

+∫
+∞

iz
z
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x

x
i
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4

Re
1
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4 2

0
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)       و ��
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iz
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





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=

+−
1

44
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2

2
2,

4
Re
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H��� 	 ��.و
 �# ���V�ء ا�!Cء ا��'�'� و ا�!C44   أن و ا�
0

2

π
=

+∫
+∞

x
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