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.��د =.   

____________________________________ 

  ر%$ ����
   :3ا
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 :    ا
.��د
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  ر%$ ����
   :4ا
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 :    ا
.��د

1 (04z2 =+    ,   2   (02zz2 =+− 
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� z(f(أ +*� ا
	5ء ا
���3, و ا
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  z  :�+ )z(f+�د م	.��8 ا���اد ا
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*=ال z(f( ب�6
� zأ آ�� ) 3

____________________________________ 

  ر%$ ����
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



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
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
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−
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 z ب�6
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	5ء ا
���3, و ا
���1, لأ +*) 1
2 ( G�D
 ��د +���, M(z) :�+ f(z)ب�L أ ن م	.��8 ا

 �M�( Lه, م*���? م�3وم م. 
3 ( G�D
  تM(z) :�+ f(z)�-�O ,��1ب�L أ ن م	.��8 ا
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+
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  ر%$ ����
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 ��
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� ا
.X�X, ا���اد ا�
 : أ آ�� ��� ا

1 (2.iz  ;  -2.iz ;  
2

3
-5z  ;  2z ====.   

2 (i1z ;  i-1z  ;  3-iz +===.   
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







+
+=
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1i
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





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

−
−=  ,  

4
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i
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




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5 ()sin(.i)cos(1z θ−θ−=.   

6 ()
2

(sin.i.2)sin(z 2 θ+θ=.   

7 ([ [π∈θθ++θ= 2 ; 0  ;   ))sin(1.(i)cos(z.   
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2
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2
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  ر%$ ����
   :41ا

 : أخGM  م���, 

1 ()x(cos)x(A 3=   ,  )x(sin)x(B 3=.   

2  ()x(cos).x(sin.3)x(sin)x(A 224 −=.   

3 ()x(sin).x(cos)x(A 33=  ,  )x(sin)x(B 4=  

4  ()xcos(.3)x(cos.4)x(A 3 −=.   

5 ()x(sin.4)xsin(.3)x(B 3−=.  
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  :�X.
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	��ي . �
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
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
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.*�8ى ا
���ي مD*8ب إ  21 

 L
�
A د��
  8O Bzرة ا
��دB  و ا
8O Az �M�Dرة ا
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1 ( �M�D
:  8Oرة ا
��د  بC :�3أ )�F ا
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  ر%$ ����
  :71ا
 :  +�:  aا
���ي  )���� ا
��د 

i ) 13 (  ) 13 (a ++−= 
 a2  أ +*�  -أ ) 1
  .a2  +�د م���ر و �.�ة  -  ب  

  .a   ^ س��D[ م���ر و �.�ة ا
��د ا
���ي  -  ج 

2 ( L
�
u د��
:  ا
���ي  +�:  ا
2.i2

a
u

+
= 

(:  ب�L أ ن 
6

sin(.i)
6

cos(u
π+π= 

3 ( ,- ����(C �
 :  ا
.��د
0u.12Z).u.4u.3.(iZ:)E( 7432 =−+− 
  )  Z  8لI	.
 )   ه8 ا
  .( E )+�, ا
.��د
�   , u  أ وج� ب�6
�–أ 


� ا
	��ي آa -ب �

� ا
.X�X, و ��� ا�
   أ آ�� ��� ا
  �
   .( E )مL +�, ا
.��د
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  ر%$ ����
   :81ا

 L
�
E  S
  fو,  و -1 م	.��8 ا���اد ا
����� ا
�, ت�1

  Lم J��Mت E83( C   :�3ب  :
2)1z(

1z.i
)z(f

+
−= 

I  (,- ����(E    �
  f ( z ) = z   ( 1 ):  ا
.��د 
1 (�
 :  ت
�-F ا
.��د
�   ( 1 )ب�L أ ن ا
.��د

z3 + 2z2 + ( 1-i ). z  +1 =0       (  2  )  
2 ( �
   بa.i :�3 ت��� +a ��� ش
� (  2  )ب�L أ ن ا
.��د

 a   ,���+ د�� c���3ت �	�. 
3 (,- �+ E   �
  ) .1(  ا
.��د
II ( ض أ ن��e( 5ء	
1z:-, هfا ا =   

 f ( z ) = Z: و )>;    

Z.z.iZ: ب�L أ ن ) 1 =   . 
 . ��دا ����� +����� -h( i م��Dم Z^ س��D[ أ )h إ ذا آ�ن ) 2
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  ر%$ ����
   :91ا
��(,- �� C �

�� ( E )  ا
.��د��
 :  ا

i.3Z

Z
i.2

iZ

iZ
:)E(

2

+
=









+
−

 


�.��د
�Zب�L أ ن ) 1 a+ 8ن
�  ( E ) إ ذا آ�ن G�- إ ذا و  

Z.2i.3Z i  و  +=
iZ

iZ
2

=








+
−

 

j+ 6  :iZiZ أ ن(  +=− (   
2 (  L
�
)(ζG�D
 مL ا
.*�8ى ا
���ي M  م	.��8 ا

 J3�
Z.2i.3Z:  بZ   :�3ذات ا =+ 

 . دا�Rة م8�Mب ت���3 م�آ5ه� و ش���ζ �I)(ب�L أ ن
3 (L
�
)(Γ G�D
��ي ذات  مL ا
.*�8ى ا
�M م	.��8 ا

 J3�
i:  بZ  :�3ا
iZ

iZ
2

=








+
−

 

 ه, ^ ت�3د م*���.�L بkس�DXء )��M م8�Mب Γ)(:  ب�L أ ن 
 .ت���3ه� 

4 (   �
 .( E )^ س��D[ ��د +�8ل ا
.��د
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  ر%$ ����
 :20ا
��8.	.

�� C )���� -, ا��
 :  ا
.��د
� ا

0
2

i)32(
z).31(z:)E( 2 =−+++− 


���–أ ) 1 Lب���.
  .i.2د ا
���ي   +�د ا
	fر�L ا
   ( E )  +� ا
.��د
� -  ب 

  ) L��3�
  )Im( z1 ) < 0 بz2   :�3 و z1)�م5 

12:  تJ�3 مL أ ن –أ ) 2 z1z += 

� ا
.z1 ,X�X أ آ�� –  ب �
 . ��� ا
 :   ب�L أ ن -  ج  








 π+π







 π= )
12

sin(.i)
12

cos()
12

cos(2z2 

 )v;u;O(م .م .م.ا
.*�8ى مD*8ب إ 
� م) 3
 L
�
Aو  B  و  C ,
 ا
G�D ا
�, أ 
�I\�3 ه, ا
�8ا

i.
2

3

2

1
a i        و        =+

2

1

2

3
b −=  

.i    و    
2

1

2

32
c ++= 

2ACAB:  ب�L أ ن –أ  == 

   .)AC;AB( أ �G \��س� 
�5او�� -ب
  .���ABC ا
.�X:   ^س��V ]�D–ج 
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  ر%$ ����
 :12ا

 )v;u;O(م   .م.م.ا
.*�8ى  مD*8ب إ
� م

 �

z Lم { }1;1C −− :   ;<(
1z

z
)z(g

2 −
= 

1 ( �

� ا
	��ي +�, ا
.��د�
 g ( z ) = i: +�د ��� ا

2 ( ;<(   :
2

i

2

3
z1  و  =−

2

i

2

3
z2 −−= .    

 G�D
أ 
�I\�3  ا
�, .  N  و M2 وM1: )���� -, ا
.*�8ى  ا

  و  z2  و���z1 ا
�8ا
, ه, 
2

i
3 − . 

   م*���.��   N  و M2 وM1 ب�L أ ن ا
G�D  -أ

�   z2  وz1 أ آ�� آa مL ا
��د �L  –ب �
  ��� ا

X�X.
 ., ا

60 أ +*� -ج
2

60
1 zz +.   

}  مzL ب�L أ ن 

�  –أ ) 3 }1;1C −−.   

0)1z)(zz()z(g
2     .  ت�O ,��1ف ⇔+−=


�ζ G�D  +�د -, ا
.*�8ى  ا
.	.��8- ب   M ( z )  
 . ��دا ����� تg ( z ) �-�O ����1 ب�3:

 
 

 




	 ��: ا����ذ ��
 .� ا
 ����� ا
�����ت

 �
���
 4ص.ت��ر
  درس ا���اد ا
 $�% : �
 ت.ع.ا
)���� ��آ�
&ر

 ��&�
��ز
,–ث��&
� ا
����ر ا�
 - ا

�  
���
  :22ا
 ��8.	.

�� C)���� -, ا��
 :  ا
�3ود�� ا

( ) ( ) ( )i1.16z.i.51.4z.i.322z)z(P 23 −+−−+−= 

1 ( �
)ب�L أ ن ا
.��د ) 0zP =���+ a+ �ت��   ��α.  
2 (  �����
 :  ب�3: �
8ن c وb وaأوج� ا���اد ا

( ) ( )( )cz.bz.a.zzP 2 ++α−= 

3 ( ,- �+C �
):     ا
.��د ) 0zP =    
____________________________________ 

�  
���
  :32ا
 ��8.	.

�� C)���� -, ا��
 :  ا
�3ود�� ا

7z4z8z4z)z(P 234 ++++= 


�.��د
� iتJ�3 مL أ ن ) 1 �+     :( ) 0zP =.   


�.��د
�  0zب�L أ )h إ ذا آ�ن ) 2 �+ ( ) 0zP =  


�.��د
� i-  0z ن  �+ m
fآ. 

3 ( �
):  +�د ج.�; +�8ل ا
.��د ) 0zP =.   
____________________________________ 

�  
���
  :42ا
 ��8.	.

�� C)���� -, ا��
 :  ا
�3ود�� ا

( ) ( ) ( ) 02.iz..i2z:EC 2 =+ω−ω+ω+−∈ω 

1 ( �
) +�, ا
.��د
�  ω+�د ب�6 )E.  

) ب�3: �
8ن 
�.��د
� ω+�د  ) 2 )E م5دوج �+  . 
 . ب�3:  �
8ن ا
	fر�L م��ا-��ω L+�د ) 3
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�  
���
  :52ا

 ��8.	.

�� C)���� -, ا��
 :  ا
�3ود�� ا

( ) ( ) ( ) i.
2

9
9z.i.23.3z.4i.2z.4zP 22 +−−+−+= 

1 ( �
): ب�L أ ن ا
.��د ) 0zP   ��? aα +�����  ت��� +=
 c���3ت. 

 :   بb :�3 وa  +�د ا
��د�L ا
�����L -أ ) 2
( ) ( )( )bz.az.4.zzP 2 ++α−= 

):     ا
.��د
� C  +� -, -    ب ) 0zP =    
3 ( ;<( :αو z’ و  z’’  �
 .) 1(  +�8ل ا
.��د

  L
�
) و  )αAو ( )'zM و  ( )''z'M    ,-  8ره�O

  .ا
.*�8ى  ا
���ي 

  :�X.
  . R�\ A? ا
5او��  -, ا
AMM  �M�D'ب�L أ ن ا
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���
  :26ا

 ��8.	.

��C)���� -, ا��
  :  ا
.��د
�  ا
( ) ( ) 02z.i3z.2:E 2 =++− 

 . +�, ا
.��د
�   2z و  1z+�د  )   1


�  ا
.2z  ,X�X و  1zأ آ��  ) 2�
 .  ��� ا

 �.�\ ]�D4: @? ^ س�
2

4
1 zz + 

�  
���
  :72ا

.	.��8 )���� -, اC ��
��
 :  ا
.��د
�  ا

( ) ( ) ( ) 03iz.3.i1.2z.3.i3z:E 23 =−−+−+ 


�.��د
� -1تJ�3 مL أ ن ) 1 �+  ( )E.  
2 ( �
 .+�د ا
8�3 ل ا�خ�ى 
cfI ا
.��د

cfI ا
8�3ل ) 3 ��X�X.
 .أ �G ا

��ب� ا
4 (L
�
1M 2  وM3 وM8�3ل
    8Oر هcf ا

 .      -, ا
.*�8ى  ا
���ي 
 :�X.
321ب�L أ ن ا MMM عaم�*�وي ا�ض  . 
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): )���� ا
��د ا
���ي   ) ( )θ+θ= 2sin.icos2z 2 

 :�+ :












 ππ−∈θ
2

;
2

 

  .z و �.�ة  +�د م���ر) 1
   .zا �G ا

��ب� ا�س�� ل )  2
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�  
���
  :92ا

): )���� ا
��د ا
���ي   )i1
16

2
z +−= 

  .z+�د م���ر و �.�ة  ) 1

��� ل ) 2.
   .z^س��D[ ا
	fور ا
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