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                     ( )1 3 1 4− − = +i z iz i و     zz z z i+ − = +3 13 18( )  
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        ���	 a و b �� ⊄  ���� ba ==1 و  ≠ ba 

iIR:           ��� أن                    
ba
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−
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z i
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          { }( ) / 2 1 2E M z z i= + − }             و     = }F M z z i z i= − + = + +( ) / 1 1 2  
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       ���	 z د &%�ي�& ( )z ≠ −1 ,M  د��	رة ا'- z%�	ى ا'�/
�01 . �ي  �� ا	u
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z
= + −
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 . &�دا �%�%�� u ا	�� #�'ن �� أ678� M ��د �)
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(2       "  "    "   "     "     "    "       "       "       "  ���- ��7�<=. 
(3       "     "   "   "     "     "       "       "       " u = 2  
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� �� ا	
/�'ى ا	�%�ي  ا	"4%        ���� A و Mو M’ 5#�%�	اد ا�&Aر ا'- i و z و iz �	'ا�	7  ا&  . 

�M’ 5 و M و A ا	�� =�'ن �� أ678� ا	"��M  4%د �)
'&5 ا	"4%       �%�/�  
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cos واz D�"�E و z2 و  z1أ�/C ����ر و&
�ة اA&�اد      
π
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sin و 
π
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� ا	"4%    1)���� (1 3 )A i+ 3) و )B i+ 1) و )C i− �7F
���5 ا	G د�� ( )ABC.  
� ا	"4%    2)���� ( )A a و ( )B b و ( )C c ���� aو bو cH%�= 5 وI7�<�  
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( ) ( )( )
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c b i a c− = − + −  
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        (b     5&'
(
} ��د ا	 }IRzfPzME ∈∈= )(/)(  
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(
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         ���	[ ]θ π∈ 0 [ و,2 ]α π∈   آ� �� اA&�اد أ�/C ����ر و&
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a

bو =+
i= −3
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       .  

 (1     Cاآ�   a وb�F7F
 . &7  ا	��P ا	
z:  اD�"�E ����ر و&
�ة  آ� �� ا	��د#�     2) a b1 = z و + a b2 = −   
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�5 	�� �� ا	��د#�      1) ��
  iو−1 ��د ا	)Qور ا	
)1(0 : اD�"�E �7'ل ا	
��د	5    2) 36 =−−+ iziz  
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                   C/ا� ( )2 3+ i5�=�i112:  	ـ  3  واD�"�E ا	)Qور �� ا	 + 
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  .  (E) ا	
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� ا	
��د	5                ���� :z z z z4 3 22 1 0− + − + = (E) :  

7
��د	α5 ��� ا�ه إذا آ�ن    1)	 K�  ن�� α 5	د��
7	 �� . 
H%�= z أن    2) i0 =�� �� XY 5	د��
  .(E) ا	
��د	 �� ⊄ 5	7
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z  ا	
��د	5⊅ �� ��     1) i z2 1 2 3 3 0+ + − =( )  

) &7  ا	��P ا	
z2 �F7F وCz1 �6�7� واآ�       )z z1 2<.   



(2     ���	 A z( B   و1( z( )2 5Z%"	ا H�	 د�� C �7F
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� ا	��د                     ����   :2222(5 +−−= iz   
(1      C/2 أ�z C2 وأآ�z �F7F
 . &7  ا	��P ا	
  .   arg(z) و z ��د ����ر     2)
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3=    (a    7��د	 �F7F
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 (b          ���ي 	7��د n ��د �/X�N C ا	��د ا	"/� ا	��P ا	)
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     (1 (a 7& Cد#�   اآ���	ا �F7F
    ا	��P ا	
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        (b 5��iIRab ا	�� #�'ن �� أ678� n ��د اA&�اد ا	"/ n ∈)(     

)(:)21(0 ا	
��د	5 ⊅ �� ��      2) 2 =−+−+ izizE  
(3      ���	 12 zوz  ���� 5	د��
)Im()Im( ��7 ا	 21 zz <  

(a         أن ��� bza ⋅+= )
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31
(1 (b 7��د	 �F7F
  .1z اD�"�E ا	��P ا	

(c         C21 أآ�.zzـ	 �F7F
  2z &7  ا	��P ا	
�F7F واD�"�E ا	��P ا	
(4       ���Z%"	ا ����� )()'(' zMوzM  ���� azz    . z⊅∋ و '=


�7F ��� أن ا            	)OMM’( �� 5#اوM	ا Xc�Nو ��N�/	وي ا�/�� M’  
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��د	5 � �� ��  1)          )uE.  
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 (1          5&'
(
} ��د ا	 }*)(/)( iIRzfPzME ∈∈=  

(2     (a  �� �� ⊄     5	د��
13 ا	 −=z 

        (b  �� ��  ⊄  5	د��
 ا	
1

( ) ( )f f z
z

= − 

 (3      (a  �� ��  ⊄  5	د��
)(:3)(1 ا	 =zfE  ��7�	ا Cوأآ� '" zوz  �F7F
 &7  ا	��P ا	
))1'( =z .  

        (b   C/أ� 
2001'z 

(c         4%"	ا ����� )1(A  )'(zB  و )"(zC و )"'( zzD .  

���ABCD أن             
3

 و��د ا	%��س ا	��c/� 	ـ   =3
∧

),( ODOC  

(d          �7F
���5 ا	G ه� �) �OCD؟(    
    (5      01� αα sincos iz +=  0�  ] [0,π− 

       (a   ة�
   .zf)( ��د ����ر و&

       (b د�� z   ن'�# ���� 
33 )())(( zfzf = 
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     �� �����)(:)1(0      ا	
��د	5 ⊅  342 =−+− azaiazE ��� *∈⊄a   

  (1     X�N د�� a 5	د��
 . �K و���ا (E) ا	�� #�'ن �� أ678� 	7
�ض أن      2)�I� 14 ≠a  . (a �� ��  ⊄ 5	د��
  .(E) ا	
(b       5	د��
  .k��a	5 ����ر و&
�ة  (E) أ&4 ����ر و&
�ة ��7 ا	
(c       X�N د�� a 5	د��
 . ��%��(E) ��7 ا	�� #�'ن �� أ678� �K ا	
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� ا	
��د	5 ����   :       2 2( ) : 2 2( ) 1 0E z i zα α− + + − =  { }α ∈ −+IR* 1.  

 (1    C/ا� ( )1 2+ iα 5	د��
)0� Re (E) ��7 ا	
��د	z1 z2  5	���  XY (E) . �� ا	 ) Re( )z z1 2<.  
 (2    Cاآ� z1 z2 �F7F
 . &7  ا	��P  ا	

�ض أن    3)�I�  α > 1 01� و
2

1

z

z
Z �ي 	l&�اد  =�4nz    4 : أ&4 ا	��P ا	) 1nz +  4 2nz +  4 3nz + 

( )n IN∈ C/ا� XY z1989.  
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 (2    5&'
(
���5 ا	G د�� :{ }E M z g z iIR= ∈( ) / ( ) . 
(3    01� z i= +cos sinθ θ ��� ] [θ π∈ 0,  

(a       أن ��� θsin2
)(

i
zg zg وأن = z i( )

sin
(cos( ) sin( ))= + + +1

2 2 2θ
θ π θ π  
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00 ))(( zgz ���z i0
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� ا	
��د	5     ����   :    z z E2 4 4 0− + =sin ( )α ��� [ ] { }α π π∈ − −, 0.  

   z2�7� (E)  وz1  وا�/C ����ر و&
�ة (E) ا	
��د	5 ⊅ �� �� 1)

(2    (a C/ا� S
z z

= +1 1

1 2

S و  z z'= +1
4

2
4.  

(b      5
�N د�� α ���� S'= 0.  
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* � ا	
��د	5   .    1����: 22 ( 1)(1 3) (1 3) 0z a i z a i+ + − − + = 

(1 (a  C/ا� − −1

2
1 3 2( )i 5	د��
 .  واآ�C ا	���7 &7  ا	��P ا	
XY (E) �F7F �� ا	

 (b 5	د��
 . &7  ا	��P ا	
�F7F (E)اآ�C ا	)Qور ا	�ا��5 	��7 ا	

� ا	"4% 2)����  A ae
i

( )
2

3

π

  ، B e
i

( )
π
C و 6 e

i
( )−

π
6.  

(a �7F
  .A ��/�وي ا	/�(ABC) �� ��N ��� أن ا	

(b 5
�N د�� a �678#�'ن �� أ ��	ا [ ]( , )AC AB
−− −−

≡
� � π π

2
2 
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         ���	α π π∈




2

3

2
��zد ����ر و&
�ة ��7 ا	
��د	5  , z i2 2 1 2 2 0− + + − =cos( ) sin( )α α .  
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� ا	��د           ����    :2222(5 +−−= iz   
(1      C/2 أ�z C2 وأآ�z �F7F
 . &7  ا	��P ا	
  .   arg(z) و z ��د ����ر     2)
(3      ���	 θireu =  ��� 0>rو  IR∈θ  

'&�ت ا	��	�5        (
 :��د وأ�oP ا	
 { }IRzuPuME ∈∈= /)(      { }iIRzuPuMF ∈∈= /)(        { }155/)( ≤≤∈= zuPuMG  
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� ا	"4% 1)���� (1 3 )A i+ 3) و )B i+ 1) و )C i− �7F
���5 ا	G د�� ( )ABC.  
� ا	"4% 2)���� ( )A a و ( )B b و ( )C c ���� aو bو c 5 وI7�<�  H%�=

:
1 3

( ) ( )( )
2 2

c b i a c− = − + −  

 �7F
)��� أن ا	 )ABC عKLAوي ا�/��  . 

(4 5&'
(
} ��د ا	 }IRzfPzME ∈∈= )(/)( 
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z12 ا	
��د	5⊅�� �� 1)        1=F7F
�ي  واآ�C ا	�7'ل &7  ا	��P ا	� . � وا	)
z اD�"�E �7'ل ا	
��د	5 2)        z8 4 1 0+ + = 

 
 


