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 �
� !�"# !� �$�% �� &'�� ��(�% �)�� !� �� .�� !���� +$���
,� -�. �� /� 0�1  �� �2$ �$
34 &5,�

 6(�% &
7��������  �
� �0�# 0)�(  �
� )0 
� 51
� !�1�0 �) 8��.  

 �� &��� !�4 �� +�� �� :�;�  �
� <$ �
���� �6
=�1�  �
� 0().  

   

���  �������� ���� ���	  
  !�"5   
 ��#$���� ���	  �%��  &'��% �(��  � ���� )*�� ��+�, - *. 

��.  

0�& ��1�� 2& ���� ���� ��� 3��4 5�� 5�� -6&*7 � ��*�� -6&*7 89*�2: �7& 9*�2:.  

1( �" 9*�2: <�& ���	  
 )&=+ 2& !�>�& ���� =��% 5�� ?�% �% � �
*�$ &=@ �A�BC
 2& &  
*D �% E*%�� 9*�2: - *. 

!
&�#$& ��F� �42*�: )5�� :9*�2 (
*D &   9��2 -=�  
15 �H��F� ���	
 =I���$ � �% �J�D =$ �K�%. 

2( 9*�2: )�
 ���	8  3��415 <&*7 �B�, 5 �I�'� L�B+ ���F� 2& !& �=4 �C�H� M%�I� � �7 
 !�" �+ �7& 

5$&
 �"��� - *. �% 9&2*�: 9: �% �� N7�� �" =I"
. 

3( 5O%  )*79*�2:N7�� 3��4 8 �% ��*� 10<&*7  �B�,5 �I�'� �+ �7& !& ��" !�>�& ���� �% Q�+ R" � �% �% 
�IB7& 

���F� �42*�: �+  
 5O% 3S	 �H��F� �
�+ =$& �% 9: �" N7�� �� =I"
. 

 �+T,1 .5�� 2& �U� �H��F� �% )'�� ���� !�>�& 2& Q� �" 9*�2: �� �" �� L*�V� 9*�2:  
 W�O, - *. 0�& ��X  
 � =I4�% 
*4.  

 �+T,2 .9�IA  �A �"���4 5�� �H��F� �% ��Y� ���� !�>�& 2& �U� =4�% ��#$  
*D �% E*%�� 9*�2:������ 5��  9*�2:5 
 &
 �=Z� �% '�$ & .  

 �+T,3 .9�IA  �"��� �A3 �� ���� !�>�& 2& �U� =4�% ��#$  =$&*,������ 5�� �H��F�  9*�2:4  2�[� ���� � 
��\% �=Z��% & 

5�� �H��F� �%  9*�2:5 ��$ =4�%.   

 �+T,4 .N7�� )�\I"  �% 2��$ -6&�7 �% ��*�@M� ! �: 5�� 9*�2: 5$&
 2& �" ��$ 9&2*�: =4�%.  
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�	  ����1   
������  �� �  

�V#.  
 �+ &  �7&  ]D �" �% 
&=H, 2& 8R���\% �^$  
 -�_BO� ! �F�$ ! ��4 �7& �=4 3�U`, . 0B4*$ 2&  *^I�

��
�H� �F%&  ]D Q� ! & �+�B`� ! 0�% �+ �7y,x ���+ =4�%  &�	�% ]D 9: !�  E��$ ! .  

�� �+ �H	*� aYb� ��
�H� R��*� �% �FD ! .- *y x= +2 3  �%&�% ]D !�  �F�$ �" c�� �+ �7& 0�&  *^I� 8�7&

<*J �%&�% �
 �% �7& 9: �C�(& �% �7 ! .�F�$ ��& 0�&�%�I% !A <*J !& &
 ]D 0�& !� x= 4 =4�%8 9: c��  �%&�%�7&  �%

× + =2 4 3 11 .�F�$ -�_BO� 0�&�%�I% !A  2& �7& - �S�A
 
 =
 
 

4

11
 .  

 ]D  &
*�$ 9
�+ R7  !&�%y x= +2 3 �F�$ �
 -�_BO� �7& �C�+   &  9: 2& �% �F�$ �
 0�& � �
 �: �7
 &  !� 

�V#. R�I+ 3.� �\�=U� �% -�_BO� ! .9�`$ �=�: �7
 �% ]D �=I"
  ]D  &
*�$ !y x= +2 3 
*% ="&*D .  

  

1-  0  x  

1  3  y  

 −
 
 
 

1

1
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x

y

 
 
 
 

    

  
��
�H� ��+ ���1  
 �% �7&  ]D Q� !  - *.y ax b= + ��  �% �+ =4�%a 8 ��4 ]D�  �%b8 S� 2& c�� ]D d=

�� �B#� 
*4 .�=I���$ ]D Q� ��4 ���&2 !  *V� �Sb� �Z@ �% ]D �+ �7& !&x�� �" 
2�7 .�, *.  
  ]D Q� ��4 �+

���&2 8=4�% �Sb�  *V� �Sb� �Z@ �% ]D �+ !&x�� �" 2& 8
2�7°90 B�+ �@ 
 ��, *.  
 � �7&  ]D Q� ��4 �+

���&2 8=4�% �#I� !
=�  *V� �Sb� �Z@ �% ]D �+ !&x�� �" 
2�7 2& 890 B`�% �@ 
�7& � . &=��b  9�`$ &  ���@ '�$

�� ]D �+ ="
y ax b= +  *V� y �"�� MF	 &  =I+ .  
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�, *.  
 O% �+*��.�C R�"& �F�$ ! !
x

A
y

1

1

 
=  
  

  ]D 2& & y ax b= + �% �F%&  2& 8R� �: �7
 �� �
�#B7& ��2 ! R�I+ :  

| ax y b |
d

a

− +
=

+

1 1
2 1

  

) ��Y� 9�`$ �7& g�F� =	 �=I"
 .&�� h��% ��Y� 0� ��" �+ 
*4 ��  &�	 9: 3D&
 �+ !
&=�& !  9�`�.�1 8=$���


*4 �Sb�(.  

<�b�:  

− =

+ =

3 3

4 4
  

  

�����: ��.�C �F�$ ! !A
 −
 =
 
 

2

5
  ]D 2& & y x= −2 5 �% =� �: �7
 .  
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�	 ����2  
������ ����  ��  � �  

��
�H� 
 *�  
  &  �,�V�(*, 9: �% E*%�� �7�7& R�"�#� � ]D !5��  
  Q� 9*�2:R�
&
 .�� 9*I+&  �+ R�I�S% R�"&*D

�� �$*\A ��
�H� 9&*, �4*$ &  ]D Q� ! .��
�H� 0B4*$ !&�% ��+  *J �% 
 &
 
*@� �&  �
 ]D ! :  

  

1 - "�� �#$ �%&�  � '�(�)� # �� *�� �" +����,:  

 �% �%&�%  *+T� ]D ��4 R�I+ c�Cm �F�$ -�_BO� �  - *. �% 8
 &
  &�	 ]D !�  �+ !&
x

y

 
 
 
 

1

1
 =4�% .0�&  
  - *.

��
�H� ! 2& �7& - �S� ]D :  

y y m(x x )− = −1 1   

<�b�1 :��
�H�  �% �%&�% 9: ��4 �+ =���*I% &  �FD !( )−3 �F�$ 2& � =4�% !
 
 
 
 

2

8
 
 T\% .  

31 :  

x , y , m= = =−1 12 8 3   

y y m(x x )− = −1 1   

y (x ) y x− =− − ⇒ − =− +8 3 2 8 3 6   

y x⇒ =− +3 14   

<�b�2 :�
�H��  *V� �Sb� �Z@ �% �+ =���*I% &  �FD !x���&2 �"  !45 �F�$ 2& � 
2��% �@ 
  !
 
 
 
 

1

4
 
 T\% '�$ .  

31 :���&2 9*A  *V� �Sb� �Z@ �% ]D ]7*, �=4 �BD�7 !x �% �%&�% �"45 �7& �@ 
8 �%&�% ]D ��4  Q� �%

�� 
*4 .  

m , x , y= = =1 11 1 4   

y y m(x x ) y (x )− = − ⇒ − = −1 1 4 1   

y x y x⇒ − = − ⇒ = +4 1 3   
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2- �%&� #� '�(�)� �" +����,":  

-�_BO� ��& !�"  - *. �% ]D Q� 2& �F�$ �

x

y

 
 
 
 

1

1
  �

x

y

 
 
 
 

2

2
 ��
�H� 8=I4�% �=4 �
&
 !  �F�$ �
 0�& 2& �+ �FD

�� 2& �7& - �S� 8
 T� :  

y y
y y (x x )

x x

−
− = −

−

2 1
1 1

2 1
   

<�b� :��
�H� �F�$ �
 2& �+ =���*I% &  �FD !  !
 −
 
 
 

1

2
  �

 
 
 − 

3

4
 �� 
 T� .  

31:  

x , y y y

x , y x x ( )

 =− = − − − ⇒ = =−
 = =− − − −

1 1 2 1

2 2 2 1

1 2 4 2 3

3 4 3 1 2
   

y (x )

y x

− =− +

− =− −

3
2 1

2
3 3

2
2 2

   

y x=− +
3 1

2 2
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�	  ����3  

�.�/ $� �0�12� �3 456� �� #� 4��7# '�(�)� �  

 ]D �
 R�I+ c�Cy ax b= +  �y a x b′ ′= + �V#.  
 =I4�% �=4 �
&
 -�_BO� ! . &  ]D �
 0�&  &
*�$ ��&

�V#.  
 �7& 0U�� ��H(� �7 8R�I+ R7  -�_BO� ! =���% 5�� :  

1 - 18��3 9:�&�� �� #�:  

��&a a′≠ =IB�" MJ��B� ]D �
 8=4�%.  

 <�b� 9&*I� �%:  ]D �
 !�" &
*�$ ��&y x= +2 1  �y x= �� MF	 &  �\�=U� ]D �
 0�& 8R�I+ R7  &   � =II+

�F�$ 9: MJ��, !  �% �" - *.
 −
 
 − 

1

1
 �7& .�� 9�`$ �BZ% &  k*(*� 0�& ��2 3U4 ="
 :  

  

�7& ]D �
 9
*% 
*�� 89
*% MJ��B� 2& �.�D ���1 .��&a �a′  � =I4�% ]D �
 ��4a �a′  l*UH� �I��	

=$
*�� R" �% ]D �
 8=I4�% �\�=U� .  

 ]D �
 aYb�y x= +
1

1
2

  �y x=−2 =$
*�� R" �%.   
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2- ��"� �0�12� �3 �� #� 1�":  

��&a a′=  ]D �
 8=4�% �%&�% �\�=U� �% ]D �
 ��4 �\�
 - �S� �% ��!2&*� R" �% �F�$ m�" � =$& �+�B`� !  

=$ &=$ R" �%.  

<�b� 9&*I� �%:  ]D �
  &
*�$ ��2 3U4y x= −3 6  �y x= +3 1 �� 9�`$ &  !2&*� R" �% �+ ="
 =$& .  

  

  

3 - 18�6� ;5%8� �� �3 �� #�:  

 �" - *. 0�&  
 �
��
�H� � M	&�  
 �=4 �
&
 !��
�H� Q =$& . aYb�y x= +2 4  �y x= +3 6 12 ��
�H� �
 �"  !

=IB�" ]D Q� .  
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�	 ����4  
+�0�,� => ?@A� #� # ������ #� ���  

��
�H� !ax by c+ = ��&�( 2& Q� m�" 9:  
 �+a �b ��
�H� Q� 8=IB��$ �#.  �=���$ ��*Z[� �
 �FD !

�� 
*4 .  

��
�H� 0�IA �% !& &
 !& ����1 L&*@  ��4 �7& .L&*@ 2& )&=+ �" M	&�  
  ]D !�  E��$ 8��
�H� 0�& !�"

a c
y x

b b
=− + =IB�" .��
�H� <�1  - *. �% !�\�
 !a x b y c′ ′ ′+ = R" &  ��
�H� �% 9��2  !ax by c+ =   


=���\% �^$ .  

ax by c

a x b y c

 + =

 ′ ′ ′+ =

   

`�& : 0�IA� �� �=���$ ��*Z[� �
 � ��
�H� �
 ��\B7
 Q� 
*4. �� 
�ZI`�� 9: 31 !&�% �&  �
  Q� �" <�b� �% � R�I+

�� n�(*, &  R�"
 :  
  

1 - BC> D#$E :  

x y

x y

 + =−

 − =

2 3 10

4 5 3
   

x−8 y

x

− =12 40

8 y

y y

− =

− = ⇒ =−

10 6

23
22 46

11

 
x y

x y

− + =− ⇒
 − =

4 2 3 10

2 4 5 3
   

x y+ =−2 3 10   

y x ( )=− ⇒ + − =−
23 23

2 3 10
11 11

   

x x− =− ⇒ =− +
69 69

2 10 2 10
11 11

   

x x
− + −

= = ⇒ =−
110 69 41 41

2
11 11 22
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2-  E8�F0��G D#$  

x y

x y

 + =−

 − =

2 3 10

4 5 3
   

y
x y x y x

− −
+ =− ⇒ =− − ⇒ =

10 3
2 3 10 2 10 3

2
   

y
x y ( ) y

− −
− = ⇒ − =

10 3
4 5 3 4 5 3

2
   

( y) y⇒ − − − =2 10 3 5 3   

y y y y⇒− − − = ⇒ − = ⇒ =−
23

20 6 5 3 11 23
11

   

( )
y

x

x x

− − −
− −

= =

− + −

= = =− ⇒ =−

23
10 310 3 11

2 2
69 41

10 41 4111 11
2 2 22 22

   

�� 5�� ��*Z[� �
 � ��
�H� �
 ��\B7
 
 *�  
 �+ ��&*7  o�7& L&*@ !& &
 ��\B7
 Q� M	*� �A �+ �7& 0�& 8=�:  

7�� 0�& �% N7�� !&�%=���\% �^$  
 &  ��2 -����� 5 :  

ax by c ax by ca

a x b y c a a x b y c

 ′+ = + =−  ⇒ 
 ′ ′ ′ ′ ′ ′+ = + =  

   

aa x′− a by a c

aa x

′ ′− =−

′⇒ ab y ac

ac a c
y(ab a b) ac a c y

ab a b

′ ′+ =

′ ′−
′ ′ ′ ′− = − ⇒ =

′ ′−

   

!&�% ��,�, 0��" �%x �4&
 R�"&*D :  

ax by c+ =   

ac a c
ax b( ) c

ab a b

′ ′−
+ =

′ ′−
   

abc a bc
ax c

ab a b

′ ′−
= −

′ ′−
   

ab c a bc
ax

′ ′−
=

abc a bc′ ′− + ab c abc

ab a b ab a b

′ ′−
=

′ ′ ′ ′− −
   

ab c abc b c bc
ax x

ab a b ab a b

′ ′ ′ ′− −
= ⇒ =

′ ′ ′ ′− −
   

�% ]%&�  : �7
 !&�% �=�x �y �� 9�`$  �+ �7& 9: L&*@ 
*@� E�4 �+ =I"
a b ab′ ′≠ =4�% .  
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�	  ����5  
E3�A� IJK $� E%� �3"#$ ��3$�L  

���+ 2& ! ���% ��"�� �+ � �F%&  8=$ &
 E�S, & �\�=U� �% � R�7�I4 �7& �FD - *. �% 9�4 .�F%&  2&  *^I�  �FD !

 ���+ �
 0�%A �B  R�4�% �B4&
 �+ 0�& �IH�B Ax C= +  ��A Bt D= +   

8<�b� 9&*I� �% ��& R��B�� ]D !�  �%�p L�B4 �% �+�1  
V 9�`$ �=I"
  � ���7 !t R� &
 8=I4�% 9��2 �\$��% :

V at V= + 0  �F%&  0�&  
 �+a  �%�p 
=� Q�)L�B4 9��" (�V0 �7& �\�
 �%�p 
=� '�$ .  

�F%&   
 !x Vt x= + 0 9�`$ �+ �=I"
 ��
�H� ! 8�7& R��B�� ]D !�  �%�p ���7 �% �+�1 !x 9�`$ �=I"
  !

�^V�  
 q�VB� 9�U� !t �7&. �\�
 - �S� �%x �t �F%&  �\�=U� �% ! =$ &
 �FD.V � q�VB� ���7x0  9�U�

�^V�  
 q�VB� !t=0 �7& .  

�F%&  ��& !x Vt x= + 0 4 8R�"
 9�`$  &
*�$ !�  & �% 3U �� 5���$ �% &  �7&  ]D Q� �=�: �7
  �+ 
 &T�

�4� 9: �7& q�VB� ���7 �\$��% .  

<�b� :��
�H� �% 9��2 ��1 �% �+�VB� 9�U� !  - *.x t=− +2 4 �7& .=�I+ R7  &  9:  &
*�$ .  

31 :  

  

�BU$  ��& �+ �7& 0�& �FD ]%&�  
 *�  
 ���@ !A �B �F%&  !& &
  &
*�$ � =I4�% �FD !A ��1�%B  �FD

  &
*�$ 8=4�%B ��1�% '�$A 
*% ="&*D �FD .  
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  سوالات عمومی

1. ��" ?���>" 45N� ��JK I6&�  � �L9910 Q4," +1� R�)��" EB��(� $: �3 �L R�S�8810   Q1��3  �U3"�3p

q
 

E�  �� $� �L 1��3q ,p �� �3 456� 18�#" .q p− �3 4," �3"�3 :  

1 (342  2 (581  3 (616  4 (722    5 (2187   

2. =/�>  E�V$ 
� �1K R�7abcdef  �1K $�7 =/�> �3 �3"�3    EU�V$ 
U� �1K R�7defabc   �1UK $�6 

4," . Y4," I"1L E�V$ 
� �1K #� ��" Z�A�  

1 (502194  2 (968869  3 (1431034  4 (999999    5 (777111   

3. E�  ���"�20042  �1K  �604   EU� Z#�U�  � �V$ �3 �L 4," E�V$  �U� .  �A� �" �1UK 1U8[ �UK   �"1UK" �
0 1 2 20032 2 2 2{ , , , .... , } E�  �V$ �3 �L ��L "1�	 �"�4  Y1�� Z#��  

1 (195  2 (218  3 (67  4 (193    5 (235   

4.E� ��"����� �   �U��� #� \�U� �L ��8L ]�$ ��8[ ]�$ �, �3 "$ ��� ?#1G ���   �$#�UA� �)   9JU7 �"$"� �UL
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