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• ��
� ! 1� �! �'��*-2� 1� ����� $*3� 
! ��
�)4 �� !C   ��5 
���� ��
�	�" �� +
	! �� 67	-�
	� ���
3� �� ! �2
�� ��*��.

• �� 	-!  9� �� ��  �: �2
��:

▫ ��
) ��;"10 ���" �� >" ) /	?*" 1� �� *�&��� . 7�� @� ��
���� �� A 
�) �
	'(� �� +
�*�&��� . 7	! B	3C ���#� @� �� 7��0  
�100 

��)
! �� .�	�" ��	� �� �;" @� �� 7	-�
	�.

•  6��" �� >0
��� ����� :� �� @� �� ���#� �2
�� 7�� �
 �'��*-2�
  D
5 ��� ( �� �� ��	'� >�
,� �� � ��" �� ���
3� �� 
,�4 7	-�
	�

��" ��.
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��ده ��زی ا��
ری�� ��!�ل اول–



• 
� �	�" �� $�
E'�� $���
�) 
! $��*) � '�" �� %� �F�
 :� 
���� ��
�	�" >0
��� ����� :� �� @� ��.

• $���
�) +4 �! �"  	G'� 1� :� 1	�%� 7�� ��)counter (  ���*J ��
�*) �� $�
E'�� @��*'�� :� �� �#*��� �� �� @
K0� � '�" �� !.

• ��
� ! � �" ��) LM! 7�� ��C �	�� �� +
&� ��.

•  �*) �� $�	�
� N*�K� 
� �KOA �� %� 6$���
�) 
! $��*) � '�" �� %�
  �� PM&� �*) Q� ) �� %� �F�
 �%��� :� ��A �� %� ���K� +4 �� +*5

�)
!.
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��ده ��زی ا��
ری�� �...اول �!�ل –
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��ده ��زی ا��
ری�� �...�!�ل اول –



•1  $�! �� A  EC  !� ! �� @� �� Q*���.
•2    !� ! �� @� �� ���K� $���
�)1 $�! �� A.
•3  
•4    ��
��  '%5*" @� �� ���K� $���
�) �" ��
�: 
�10 �)
! ��.

▫5    +�*M! ����� :� �� ��K! $ ��.
▫6    7" �0
W� @� �� Q*��� �! �� $ �� 7��.
▫7    7" �0
W� @� �� ���K� $���
�) ���F� �! �
�� 1�

•8
•9    ! @� �� Q*��� �	�F�  !� ! �� �;" 7	-�
	� ���F�10 $�! �� A.
•10  7" D
5 �� �;" @� �� 7	-�
	� ���F�.
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��ده ��زی ا��
ری�� �...�!�ل اول –
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��ده ��زی ا��
ری�� �...�!�ل اول –
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��ده ��زی ا��
ری�� �...�!�ل اول –



• ��# �
[� 7�� �� $�) ���
3� 7	-�
	�81 �)
! ��.

•  !� ! $�) ���� ���#� Q*��� \A�� ��817   ! �'A� �" 6�)
! ��10  
 +4 ���F� �*) �� �	�F�81.7   ���# 7	-�
	� �%	�
��4 :� 6�*) ��

 $�) ���
3� ��# 7�� !
�! >�� B	3C81   ��
&#� LM! � �*! ���*(
�*) �� ]^
.

•�	�" $�
E'�� �
&#� ���#� :� ��*-5 �	�	! �� �K! LM! ��.

• �'%� «  �	�" �	2�� ��� ���F� �� $���
�) � Q*��� �
� 	G'� 
�'


�) ���*( $
�')� ���
3� `�
'� �� J�.
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��ده ��زی ا��
ری�� �...�!�ل اول –



•�	�" +
	! �%) 7��! �� @� �� 7	-�
	� ���
3� �2
�� �	�
	!:

▫  �� ! �� @
��
3� �" �	��  		G� ��*a �� @� �� 7	-�
	� ���
3� ��
� !
��� N
��� ��" �� N;#�  !�
" �" �� $ �� ���K�  �.

• �*! PM&� @� �� ���K� ���A �
[� ��)10 $ �� ��#(

•��" ���
3� �� @� �� :� ���*M2� ���K� 7	-�
	� ��
! ��
� ! �
[� ��.

• �� ! b
( ���F� 1� :� $�
E'�� �2
�� 7�� �
 �� ! c�� 1�

�)
! �� @
#;a� ���� �
,'�� P	M&� . b
( ���F� 7�� �!signal 
value  
�dummy value  
�flag value ���*J ��.
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��ده ��زی ا��
ری�� �...دوم �!�ل –



• �� %� �� �� :� ��A +*5 6���
� �� N*�K�
� �� %� � '�" �� c�� 7��
�)
! ��� PM&� �� %� ���K�.

• 7	! @� �� �%	�
��4 :�0  
�100  ��# �	��*� �� ��)
! ��-1   +�*�K! ��
�	�" $�
E'�� �� %� �F�
 �! ��� +
�
� �� ! �'�;#.

• �
[� �� ! :  ��'�� �%) 7��  �! 
� �����

95,96,75,74,89,-1

•  1	�%� :� 
���� ��)top-down, stepwise refinement ( �"
  �� $�
E'�� �)
! �� d�
�� �'0
	'(
� �
� ��
� ! �:
� $�
	� �� !

�	�".
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��ده ��زی ا��
ری�� �...�!�ل دوم –



• �" �	�" �� Q� ) ��" ��) 
! ��'!�top ��" �� e� K� ��
▫7" ���
3� �� �;" @� �� 7	-�
	�.

• L�f
� ��� N
J ��)���*�:
! ( �')*� $�
!��  �: @�*C �! �" ��) 7��
�*) ��.

▫
� 	G'� �! �	2�� ��� ���F�

▫�
�&! �� 
,�4 ���K� � +/! \�� 6+�*M! ����� :� �� @� ��

▫7" D
5 � ���
3� �� �;" @� �� 7	-�
	�

•�*) �� ��# 7	�5 7�� L�f
� �K! ��
 � �� !
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��ده ��زی ا��
ری�� �...�!�ل دوم –



•�" ��)
▫
� 	G'� �! �	2�� ��� ���F�

•�	��*� �� �%) 7��!
▫  	G'�total $�! �� A  EC  !� ! ��
▫ $���
�)  	G'�counter $�! �� A  EC  !� ! ��

•�" ��)
▫�
�&! �� 
,�4 ���K� � +/! \�� 6+�*M! ����� :� �� @� ��

•�*) �� ���*� :
! �%) 7��!
▫+�*M! �� $ �� 7	2��
▫ >�;# ��#  !�
" �%	�
�: 
�)-1 (>�� $� %� ���� ��

�7" �0
W� @� �� Q*��� �! �� $ �� 7��
�7" �0
W� $���
�) ���F� �! �
�� 1�
�+�*M! �� ��K! $ ��

• �F�
 �� �" ����*'�� 
,�� � ��� %� �
E'�� �F�
 �� ! �f*"4 �?;# :� �" ��) �� �" �	�" ��*�
�	��*� ��  �*�� ��C
0 
! �� �*) �� � �� �� %�.
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��ده ��زی ا��
ری�� �...�!�ل دوم –



•�" ��)
▫7" D
5 � ���
3� �� �;" @� �� 7	-�
	�

•�*) �� ���*�:
! �%) 7��!
▫�*��  EC ��
�� $���
�)  J�

�$�! �� A $���
�)  ! @� �� Q*��� �	�F�  !� ! �� 7	-�
	�

▫@�*g���  	h ��
� �%��� @�
�#”$�&� ���� ���# j	� ”7" D
5 ��

• ���(� :� $���
�) +�*! EC ���F� ��� ! 
! 
���� ��fatal error  
�	�" �� � 	J*��

•�*) �� �%) 7��! 
� �" ��) >�
,� ��.
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��ده ��زی ا��
ری�� �...�!�ل دوم –



▫  	G'�total $�! �� A  EC  !� ! ��
▫ $���
�)  	G'�counter $�! �� A  EC  !� ! ��
▫+�*M! �� $ �� 7	2��

� >�;# ��#  !�
" �%	�
�: 
�)-1 (>�� $� %� ���� ��
�7" �0
W� @� �� Q*��� �! �� $ �� 7��
�7" �0
W� $���
�) ���F� �! �
�� 1�
�+�*M! �� ��K! $ ��

▫�*��  EC ��
�� $���
�)  J�
�$�! �� A $���
�)  ! @� �� Q*��� �	�F�  !� ! �� 7	-�
	�

▫@�*g���  	h ��
� �%��� @�
�#”$�&� ���� ���# j	� ”7" D
5 ��
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��ده ��زی ا��
ری�� �...�!�ل دوم –



•�) $�
E'�� �" ��) ���*�:
! �� ! ��
 � �� :� �
[� 7�� �� .  �kK! ��
�*) �� :
	� ��
 � 7���5 ���*�.

•  �*) B	3C  	h ���# >�� 7%�� B	3C @� �� 7	-�
	� �%	�
��4 :�
�)
! �')�� ��
&#� LM! ��K� . Q*�  	G'� :� 7	-�
	� ���
3� �� !

int �*) $�
E'�� ���*� ���.

• $��� Q*� :� ��
� ! 7�� ��float �*) �� $�
E'�� . �� ! $��� Q*� 7��
�*) �� $�
E'�� ��
&#� �
� $��� :� $�
E'�� � L�
��.

• @
	��# :� 
���� �� 7	�l��casting  $��� ����� �� !int  �!
 Q*�float �*) �� $�
E'��.

�
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��ده ��زی ا��
ری�� �...�!�ل دوم –
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��ده ��زی ا��
ری�� �...�!�ل دوم –
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��ده ��زی ا��
ری�� �...�!�ل دوم –
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��ده ��زی ا��
ری�� �...�!�ل دوم –



•  	G'�average  Q*� :�float  �� @� �� 7	-�
	� ��
&#� ���F� ���*'! 
� $�) e� K�
� 	J ! ��.

• @
	��# �� �%	�
��4 :�total/counter  Q*� :� ��*��# ��  �int  �C

 ��'��
int �*! ���*( .  :� �'A*�  	G'� 1� ��
! B	3C ���#� 
! ��
&#� �C

 �! +�	�� �� !
 Q*�float �� 	-!.

• +
!:C ��� �� �?��� �
" 7�� �� ! �� d2
A  -��#.
• m(38  :
• d2
A  -��#)cast (  	G'� :� ��
&#� Q*� :� �n" 1� �
[� 7�� ��total ��" �� �
���.
• �� �" ����F�total >��  B	3C ��# +
�l�� >��.
•���*J �� B� C ����� �� �%) 7��! d2
A  -��# :� $�
E'�� .Explicit conversion
• N
��� ��  -�� �
� $��� Q*� �! ����� @
	��# +�*� ��  	G'� Q*� � /'�� � �� :� $�
E'�� 
!

���
• d2
A  -��#)cast (���� ��*��# 1� 
,�� ��K� >�� �%�  -��#.
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��ده ��زی ا��
ری�� �...�!�ل دوم –



• m( ��41  :�%.2f  \!
� ��printf   ��
&#�  	G'� +�*'! 
� $�) $�
E'��
� " D
5 ��.

•f  �*) D
5 ���*( �� ��
&#�  	G'� ��K�.
•.2 ��" �� 7		K� �*) �� D
5 �" �� ��
&#� >A� . 
� ��K�2  �
&#� �A�

�*) D
5.
• :� �'A�%f  
� o 0 L	� �*a �! �*) $�
E'��6 �*) �� D
5 �
&#� �A�.
• \!
� �� �
&#� ���K� :� $�
E'��scanf �)
! �� $
�')�.
•  9� ��*� >A� �! ��# +4 6�*) �� D
5 �gM&� >A� 
! ��
&#� ��# �'A�

 �*) �� � J13.456 = 13.46   		G� �90

 ��  	G'� �KA�� ���F� �2�
��" ���.

• 
• 

�
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��ده ��زی ا��
ری�� �...�!�ل دوم –



• �2
��  :

▫ :*�� ^(� �� ! +
�*�&��� +4 �� �" ��� �� �?��� �� ���� ��
-):*�4
��*) �� $�
�4 >�p  '0� . +*�:4 �� +
�*�&��� :� ����K� �')^J �
�

��� $�*�� >" ) ��� 7�� . �5 
� L�
�*�&��� ����! ���*( �� $
-):*�4
��� $�*! q0*� �*"^� +*�:4 �� �
 .  �� +*�:4 `�
'� �" �	��*�! �� ��
� !

��" �C;( . ��
) �'� ,010 �*&	� $��� *�&��� .  � N
� �!
F� ��

 ��# �2*�A @�*C �� *�&���1  ��# ���� � @�*C �� �2 ��" D
5  .

�
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��ده ��زی ا��
ری�� �
م �!�ل –�
)
)��)��رھ�ی &%�
ل �
در�



•��" �� �	�3� �%) 7��! �� +*�:4 `�
'� �*) �� �')*� �" �� ��
� !:

▫ ���*M	� ����� :� �� +*�:4  � ��	'�)1  � �*�A @�*C ��2 ��� �  .(

 N
G	�“Enter result” ��" D
5 
� ����� :� 1�  � >0
��� �� ! ��.

▫��
�&! �� +*�:4 `�
'� :� 1�  � ���K�.

▫��" D
5 �� +*�:4 `�
'� >	KW� :� �� �C;( . �*�A  E� ��5 ��*-! ��K�
��� $�) ��� �  E� ��5 �.

▫ :�  '&	!  J�8  N
G	� 6���) q0*� +*�:4 �� *�&���“Bonus to 
Instructor” ��" D
5 ��.

�
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��ده ��زی ا��
ری�� �
م �!�ل –�...



•>�� r�� �!
A  �: @���
&� �2
�� +���*( :� �K!:

▫ ��
! ��
� !10 ��" c:�� � �� +*�:4 ��	'� . ��
! 
� $���
�) ��K�10  �
!
��
�&!.

▫ ���F� +*�:4  � ��	'�1  
�2 ���� . ��# ��� P	M&� ��
! ��
� !1  :� ��
 ��# 
� �'0 J �����2 . ��# $
J � 
���� ��1  �� � �*�A �� +4 �) ����

�� 	-	�  9� �� ��� � @�*g���  	h.

▫�*) �� $�
E'�� $���
�) �� :� . � �*�A $ �� 
! �� 0� c�
�) �� ! �%�
��� � $ �� 
! �� 0� c�
�) �� ! � -��.

▫� " c:�� � �� `�
'� N
�� ��
� ! �%��� :� �K! . �" ��" � 	J �	�g� ��
!

 :�  '&	! 
�48 �� 
� ��� �'0 J �2*�A $ ��  E�.

�
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��ده ��زی ا��
ری�� �...�!�ل �
م –



•�" ��)
▫$�! �� A  EC  !� ! �� �*�A @� �� ���K�
▫ @� �� ���K� ��� �$�! �� A  EC  !� ! ��
▫  !� ! �� +
�*�&��� ���K�1 $�! �� A
▫ 
��%	�
�:  ��
�� 
�  '�" +
�*�&��� ���K�10 >��

�7" >0
��� �� ��K! $ ��
��*! �2*�A $ ��  J�

�7" �0
W� 
� �2*�A ��K� �! �
�� 1�
�@�*g���  	h ��

�7" �0
W� 
� ���� � ���K� �! �
�� 1�

▫7" D
5 �� 
� �2*�A ���K�
▫7" D
5 �� 
� ���� � ���K�
▫ :�  '&	!  J�8 ���) �*�A *�&���

� N
G	�“Bonus to Instructor” 7" D
5 ��.

�
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��ده ��زی ا��
ری�� �...�!�ل �
م –
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��ده ��زی ا��
ری�� �...�!�ل �
م –
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��ده ��زی ا��
ری�� �...�!�ل �
م –
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��ده ��زی ا��
ری�� �...�!�ل �
م –
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��ده ��زی ا��
ری�� �...�!�ل �
م –



• +
!: ��C $�) �?��� .
�'�� �
� -��# �� ! ��
	�! �C;( �
� -��#

• �%) �! @��*'�� N
�� ��" �*a �!

• +4 �� �"operator  �
� -��# :� �%�+-*/%  �! ���*� �� >��
�*) �')*� �%) 7��.
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ا����ب,+*�
ھ�ی 



• +
!:C  �&�
" � �&��/0� �
� -��# 7	�l��++  �-- ���	� �?��� ��  .
��'�� ��*��# 1� 
� -��# 7��.

•x = x +1  �x += 1  �x++ ��2�
K� �� 
!

•x = x -1  �x-= 1  �x– ��2�
K� �� 
!

• �*'�� ��x++  �++x ����
E'� �� 
!

• :� �%	�
-�� >�� L��/0� @
	��#  (
� � N�F� �� �*'�� �� 7�� @�
E�
�	�" �� $�
E'��  -�� @��*'�� +
	� �� �*'�� 7��.

•X++   	G'� :� ��'!�x ��" �� �0
W� +4 �! sn� ��" �� $�
E'�� ��.

•++x  �! �
�� 1� ��'!�x ��" �� $�
E'�� +4 :� sn� ��" �� �0
W�.
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ھ�ی ا�/ای.� و 
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ھ�ی ا�/ای.� و &�ھ.��*+,
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ھ�ی ا�/ای.� و &�ھ.��*+,



•  J� >�	5 ��
� ! 7�� ��� (k=1 �)
!

• m(  J�2   �)
! �%) 7��!

•�*) �� �5 ��� (.
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•  J�i=0 
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