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�º �Ţſř�ƭřŶƧ�ƪŝŚƤƯ�ŹřŶƿŚě�ƵŻŚſ�ƾƴǀƘƯŚƳ�ƶūŹŵ
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Ï��Ƃƃ��
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ƾƯ�źŧř�źǀţ�Żř�Ƶŵřŵ�ƱŚƄƳ�ƽŚƷ��źǀţ�Ʋƿř�Źŵ�ƾƄưų�źĮƴƫ�ŹřŵƺưƳ�ŶƴƧ

ƾƯ�ŢƧźů��ŶƴƧ�� 
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�����
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�Ţſř�ƭřŶƧ�źǀţ�Źŵ�ƾƃźŝ�ƽƹźǀƳ�ƭřźĭŚƿŵ��ŶƃŚŝ��

��

��

ƶƴƿżĭ�Żř�Ʀƿ���Ţſř�źƿŻ�ƽŚƷ��

ŵŹřŵ�źƴƟ�ƾŤŴſ�ƶŝ�ƾĮŤƀŝ���

��Ţſř�ƭřŶƧ�ƪŝŚƤƯ�ƮŤƀǀſ�ƾƴǀƘƯŚƳ�ƶūŹŵ 

�šŹƺƇ�ƶŝ�źǀţ�ƱŚƨƯ�źǀǀƜţ�ƶƫŵŚƘƯ�ƶĤƳŚƴģ

4
0
4

q L x
y(x) sin

LEI


 

��Ţſř�ƭřŶƧ�źǀţ�Źŵ�ƾƃźŝ�ƽƹźǀƳ�ƭřźĭŚƿŵ��ŶƃŚŝ

��

Ï���

��

��

Ñ���

��

�ºƭřŶƧ�źƴƟ�ƽƹźǀƳ�ƶƴƿżĭ�Żř�Ʀƿ

Î��2P��

Ï��1.5P��

Ð��10P��

Ñ��ŵŹřŵ�źƴƟ�ƾŤŴſ�ƶŝ�ƾĮŤƀŝ

��

�º ��Ţſř�ƭřŶƧ�ƪŝŚƤƯ�ƮŤƀǀſ�ƾƴǀƘƯŚƳ�ƶūŹŵ

Î��Ò�� �Ï��Ó��

Ð��Ô� �Ñ��Õ��

�º �šŹƺƇ�ƶŝ�źǀţ�ƱŚƨƯ�źǀǀƜţ�ƶƫŵŚƘƯ�ƶĤƳŚƴģ

��

��

��

Î���

��

Ð���

��

��
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�ƭřŶƧ�ƶƴƿżĭ�Żř�Ʀƿ���Ţſř�źƿŻ�ƽŚƷ��
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1 2 1
2 1

2

P 2 L
2 L T

EA 2
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AE EA
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   


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
  
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��
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1

1

P 1
E t

A 3
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

3P P P

2L
P M k K K

L2 L
2

  

       



��

� � 
3P L2 P L

, 2
EA EA


  ��

   1 , 2 3P LP L 2
EAL

2 L EA

 
     

 

��

oM 0��

1 2 2 1P 2 L P L P 2    ��

��ƶƬǀƯ�ƩƺƏ�źǀǀƜţ�ŶƃŚŝ 1��źŝřźŝ22��Ţſř��řźģ��ƮƿŹřŵ�ƹ

� �1 2 1
1

2 P EA t
3

      

� �

� �  1
L

 

� �

� �P L 2P L

L EA

 
  
 

�º �ƶƴƿżĭÑ�ƾƯ�ŮǀŰƇ�ŶƃŚŝ� 

��

��

1 2 2 12 P    

 
�ƶƬǀƯ�ƩƺƏ�źǀǀƜţ�źĭř 2��źŝřźŝ2

� �

� �

�º �ƶƴƿżĭÏ�ƾƯ�ŮǀŰƇ�ŶƃŚŝ� 
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��
��
��
��
��
��
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C x xM 0 p R A R       ��

(Ï)�žƨƗ�Śŝ�ƶǀƨţ�ƪưƘƫř��ƵŚĭA�Ţſř�ƱŚƀƨƿ����

�ƽŚƷƹźǀƳ�ƲŤƃřŵźŝ�Żř�ƪŞƣ�ƽřP��ŢǀƘƣƺƯ�Źŵ�ŜƬƇ�šŚŰƠƇ��(Î)��ŢǀƘƣƺƯ�Źŵ�šŚŰƠƇ�Ʋƿř��ŚƷƹźǀƳ�ƲŤƃřŵźŝ�Żř�ŶƘŝ�ƹ

� �

�º �ƶƴƿżĭÐ�ƾƯ�ŮǀŰƇ�ŶƃŚŝ�� 

ƾƯ�ƱŚưƫř�ŹƺƯ�Ƶźƿřŵ�ƶŝ�ƶūƺţ�Śŝ�ƶŰƠƇ�Źŵ��ŵřŵ�ƱŚƄƳ�Ʊřƺţ

max min x y   �Ţſř���
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�º �ƶƴƿżĭÎ�ƾƯ�ŮǀŰƇ�ŶƃŚŝ� 

�ƵŹŚưƃ�ƺƌƗ��ƪƨƃ�ƶŝ�ƶūƺţ�Śŝ(Ð)�Ţſř�źƠƇ�Ʊō�ƩƺƏ�źǀǀƜţ�ƹ�ƹźǀƳ�ƹ�Ƶŵƺŝ�ƪƈŤƯ�Ʈƀū�źſ�ƹŵ�ƶŝ

� �

C x xp R A R 0 A P       

�ƶƬǀƯ�Źŵ�ƵŶƃ�ŵŚŬƿř�ƾƬųřŵ�ƽƹźǀƳ)

�º �ƶƴƿżĭÑ�Ţſř�ŢſŹŵ�� 
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�ƽŚŤſřŹx��ƹy�Ţſř�Źřźƣźŝ�ƱŚƴĤưƷ��� 

www.nashr-estekhdam.irwww.nashr-estekhdam.ir

rezamansouri
Typewritten text
8

rezamansouri
Typewritten text
9

rezamansouri
Typewritten text
10



3
6 6

x x y2

3
6 6

y y x2
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 

 
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          
  



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3
6
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


        
  
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�º �ƶƴƿżĭÎ�ƾƯ�ŮǀŰƇ�ŶƃŚŝ� 

r 4 3 5 9 3 5      ��

4�ƶŤƀŝ�ŹŵŚƧ�ŵřŶƘţ��






�� 5�ƶǀƨţ�ƽŚƷŶǀƣ�ŵřŶƘţ�ƾƷŚĭ��
9�ƍźƃ�šǇŵŚƘƯ�ŵřŶƘţ��
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ƾƯ��Źŵ�ƮǀƳřŵC��Źŵ�ƾţŹŚŞƗ�ƶŝ�Ţſř�ƾƤƟř�Ŷǀƣ�Ʀƿ�ŵŹřŵ�ŵƺūƹ�ƶƧ�ƽŶǀƣ�ŚƸƴţC�Ţſř�źƠƇ�ƹŵ�źƷ�Ɓźŝ�ƹ�ƱŚưƯ���
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��
��
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2

 ��
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�����ƽŚºƌƗř�ƽƹźºǀƳ�Ʊŵƺºŝ�źƠºƇ�ƶŝ�ƶūƺţ�Śŝ�ƹ�Śěźų�ƾƳŚƣƺƟ�Ţưƀƣ�Żř�ƵŶƳŹŸĭ�ƾƤƟř�Ɓźŝ�Ʀƿ�ƱŵŻ�ŚŝBG��ƹDI�������Źŵ�ƮŗŚºƣ�ƩŵŚºƘţ�ƶºƫŵŚƘƯ�ƲŤºƃƺƳ�Śºŝ�ƹ
ƪƈƠƯ��ƽŚƷG��I��ƹC�ƾƯ�ƶƔůǈƯ��ƽŚƌƗř�Źŵ�ƹźǀƳ�ŵŵźĭAG��GC��CI��ƹIE�ƾƯ�źŝřźŝ�Ţƃřŵ�ƮǀƷřƺų�ƲƿřźŝŚƴŝ�ŶƃŚŝ���
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��

�º �ƶƴƿżĭÎ�ƾƯ�ŮǀŰƇ�ŶƃŚŝ� 

ƶǀƨţ�Źŵ�Ŷůřƹ�ƱřŹƹŵ�ŵŚŬƿř�ƹ�ƹǈſźŝ�źƫƺƯ�ƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ��ƵŚĭC��ƶƴƿżĭÎ�Ţſř�ŮǀŰƇ���
��
��
��
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ƶǀƨţ�ƪưƘƫř�ƵŚĭ��ƽŚƷA��ƹB���ƪƨºƃ�ƢŝŚƐƯ�źĮƴƫ�ŹřŵƺưƳ

� �M Fa��

ŵŹƹō�Ţſŵ�ƶŝ�řŹ�źƴƟ�ƽƹźǀƳ�Ʊřƺţ����

��
ƾƯ�ƶưǀƳ�ƮŤƀǀſ�źŝřźŝ�ƹŵ�ƾƬƇř�ƵŻŚſ�Źŵ�ƱŹŚƤţ�ŹƺŰƯ�ƽƹŹ�ƾƳŚǀƯ�ƵŚĭ�ŶƃŚŝ����

Įƴƫ�Ʀƿ�ƵŹřƺưƷ�żǀƳ�ƾƬųřŵ�ƾƄĤǀě�źƴƟ�Źŵ�ƲǀƴĤưƷ��ŵŹřŵ�ŵƺūƹ�ƩƺƸŬƯ�šŹƺƇ�ƶŝ�ƾƬųřŵ�ƽƹźǀƳ�Ʀƿ�ƵŹřƺưƷ�ƾƬųřŵ�źƴƟ�ƹ�ƪŝŚƧ�Źŵ���šŹƺºƇ�ƶºŝ�ź
ŵƹżƟř�ƮŤƀǀſ�ƾƴǀƘƯŚƳ�šŚūŹŵ�ƶŝ�Ŷůřƹ����

žƨƗ�ƶŝ�ƶūƺţ�Śŝ�ƹ�Ţſř�źƠƇ�Ʊō�Ǝſƹ�Źŵ�źĮƴƫ�ƹ�Ţſř�ƱŹŚƤŤƯŵŚě�ƽŹřŸĭŹŚŝ�ƽřŹřŵ�ƵŻŚſ�Ʋƿř�ƶǀƨţ�ƪưƘƫř

ƢŝŚƐƯ�ŶƴƧ�ŢƧźů��

�Żř�ŹŚŝ�ƶƧ�ƾţŹƺƇ�Źŵ�ƹ�ŵŵźĭc��Śţd�ƮƿŹřŵ�ŶƿŚưƳ�ŢƧźů���
� �

ƾƯ�ƩŵŚƘţ�šǇŵŚƘƯ�Śŝ�ƹ�ŵŹřŶƳ�ƾĮŤƀŝ�ƮŤƀǀſ�ƾŤŴſ�ƶŝ�źƴƟ�ƽƹźǀƳ�Ţſř�ƲǀƘƯ�ƮŤƀǀſ�Ʊƺģ�ŵŹƹō�Ţſŵ�ƶŝ�řŹ�źƴƟ�ƽƹźǀƳ�Ʊřƺţ
ŵźƧ�ƪǀƬŰţ�řŹ�ƶưǀƳ�ƵŻŚſ�Ʊřƺţ����

A

s

L P L L
M 0 2PL P F

4 2 2 2
F 5P

F 2 5P

       

 

   


��

ƶǀƨţ�Źŵ�ƮŗŚƣ�ƂƴƧřƹ�ƱŹŚƤŤƯ�ƽŹřŸĭŹŚŝ�Śŝ�ƱŹŚƤŤƯ�ƵŻŚſ�Źŵ�ƾƯ�ƶưǀƳ�ƮŤƀǀſ�źŝřźŝ�ƹŵ�ƾƬƇř�ƵŻŚſ�Źŵ�ƱŹŚƤţ�ŹƺŰƯ�ƽƹŹ�ƾƳŚǀƯ�ƵŚĭ

Įƴƫ�Ʀƿ�ƵŹřƺưƷ�żǀƳ�ƾƬųřŵ�ƾƄĤǀě�źƴƟ�Źŵ�ƲǀƴĤưƷ��ŵŹřŵ�ŵƺūƹ�ƩƺƸŬƯ�šŹƺƇ�ƶŝ�ƾƬųřŵ�ƽƹźǀƳ�Ʀƿ�ƵŹřƺưƷ�ƾƬųřŵ�źƴƟ�ƹ�ƪŝŚƧ�Źŵ
�ƹ�ŵƺưƳ�ƝŸů�ƮŤƀǀſ�Żř�řŹ�ŚƸƳō�ƱřƺţÐ�ŵƹżƟř�ƮŤƀǀſ�ƾƴǀƘƯŚƳ�šŚūŹŵ�ƶŝ�Ŷůřƹ

žƨƗ�ƶŝ�ƶūƺţ�Śŝ�ƹ�Ţſř�źƠƇ�Ʊō�Ǝſƹ�Źŵ�źĮƴƫ�ƹ�Ţſř�ƱŹŚƤŤƯŵŚě�ƽŹřŸĭŹŚŝ�ƽřŹřŵ�ƵŻŚſ�Ʋƿř
Ţſř�źƿŻ���

��
��
��

�º �ƶƴƿżĭÏ�ƾƯ�ŮǀŰƇ�ŶƃŚŝ� 

�Żř�Ŷůřƹ�ŹŚŝ�źĭřa��Śţc�ƢŝŚƐƯ�ŶƴƧ�ŢƧźů
��
��
��

�ƖƐƤƯ�źĮƴƫm n�ƾƯ�źƠƇ��Żř�ŹŚŝ�ƶƧ�ƾţŹƺƇ�Źŵ�ƹ�ŵŵźĭ
� �

��
��
��
��
��
��
��

�º �ƶƴƿżĭÐ�Ţſř�ŢſŹŵ����
ƾƯ�ƩŵŚƘţ�šǇŵŚƘƯ�Śŝ�ƹ�ŵŹřŶƳ�ƾĮŤƀŝ�ƮŤƀǀſ�ƾŤŴſ�ƶŝ�źƴƟ�ƽƹźǀƳ�Ţſř�ƲǀƘƯ�ƮŤƀǀſ�Ʊƺģ

ƾƯ�Ţſř�ƱƹŚƤŤƯ�ƮŤƀǀſ�Ʊƺģ�ŵźƧ�ƪǀƬŰţ�řŹ�ƶưǀƳ�ƵŻŚſ�Ʊřƺţ
L P L L

PL P F
4 2 2 2

P 10P

       

   

ƶŤƨƳ��ƶǀƨţ�Źŵ�ƮŗŚƣ�ƂƴƧřƹ�ƱŹŚƤŤƯ�ƽŹřŸĭŹŚŝ�Śŝ�ƱŹŚƤŤƯ�ƵŻŚſ�Źŵ

�º �ƶƴƿżĭÏ�Ţſř�ŢſŹŵ����
Įƴƫ�Ʀƿ�ƵŹřƺưƷ�żǀƳ�ƾƬųřŵ�ƾƄĤǀě�źƴƟ�Źŵ�ƲǀƴĤưƷ��ŵŹřŵ�ŵƺūƹ�ƩƺƸŬƯ�šŹƺƇ�ƶŝ�ƾƬųřŵ�ƽƹźǀƳ�Ʀƿ�ƵŹřƺưƷ�ƾƬųřŵ�źƴƟ�ƹ�ƪŝŚƧ�Źŵ

ƾƯ�řŸƫ�ŵŹřŵ�ŵƺūƹ�ƩƺƸŬƯ��ƹ�ŵƺưƳ�ƝŸů�ƮŤƀǀſ�Żř�řŹ�ŚƸƳō�Ʊřƺţ

www.nashr-estekhdam.irwww.nashr-estekhdam.ir

rezamansouri
Typewritten text
16

rezamansouri
Typewritten text
17

rezamansouri
Typewritten text
18



��

 
4

0
4

4 2
0
4 2

4 3
0 0
4 3

V x EIy (x)

q L x
y (x) cos

L LEI

q L x
y (x) sin

LEI L

q L q Lx x
y (x) cos cos

L EI LEI L



  
     

 

 
    



  
      



��

 

0

0

0

q L x
V(x) cos

L
q L

x 0 V x

q L
x L V(x)

L
x V(x) 0

2


 



  



  



  

 

��

   DI 3 3 8 7 3 7 7 6

M 8 , R 7 , N 7 , C

       

   
��

x x
y (x) cos cos

L EI L

  

c AB

AB

M 0 F sin 45

2
F qa

3

     

 


��

3 3 8 7 3 7 7 6

C 7

       

   

�º �ƶƴƿżĭÏ�Ţſř�ŢſŹŵ����

�º �ƶƴƿżĭÐ�Ţſř�ŢſŹŵ����
a 2a

45 a q
2 3

2
F qa

3

     

��

www.nashr-estekhdam.irwww.nashr-estekhdam.ir

rezamansouri
Typewritten text
19

rezamansouri
Typewritten text
20


