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  .exp : ���5 ا
�ا
� ا���� ا
�����3 و ���+ 

 53,��: ( ) ( )exp lny x x y= ⇔ = ��� ] [0,y ∈ x و ∞+ ∈ℝ.   

 78���:  
)ـــ �
	 أن  )ln 1 
ن =0� ( )exp 0 0 و ����=1 1e =.   

)ـــ �
	 أن   )ln 1e 
ن =� ( )exp 1 e= ���� 1وe e=.   

)ـــ  )exp 0x > ��� x ∈ℝ ���� 0 وxe >.   

)ـ ــ )ln xe x= ��� x ∈ℝ.   

)ـــ  )ln x
e x= ���  ] [0,x ∈ +∞  

   :>�;��ت ــ 2
 ��;�<1:   
��دان @?�?��نy و xإذا آ�ن  .  

x ye e x y< ⇔ x  و > ye e x y= ⇔ x و  = ye e x y> ⇔ >.   
  :� �ل 

 �� ��ℝ ���	د�� ا��	�
1xe : ا� e− =  
1 1 1 1 1 1 1 2x xe e e e x x− −= ⇔ = ⇔ − = ⇔ = + =  

 �� ��ℝ ���	د�� ا��	�
 : ا�
2

1x xe − =  

1x )  أو = )2 2 0 21 0 1 0 0x x x xe e e x x x x x− −= ⇔ = ⇔ − = ⇔ − = ⇔ =  

}إذن  }0,1S =.   

 �� ��ℝ ���	ا�� ��ا ��
 : ا�
2 2x xe e −≤  

2 2 2 22 2 0x xe e x x x x−≤ ⇔ ≤ − ⇔ + − ≤  
�2�� ا�
��ا ��  2 0x x+ − ] و ��$� #"! ≥ ]2,1S = −  

 ��;�<2:   
��دان @?�?��ن y و xإذا آ�ن  .  

x y yxe e e
+ =      و       ×

1xe xe
− =           

xex ye ye

− =         ( )nnx xe e=       

  :� �ل 

 %&�        :2ln3 3ln2e e×  و    
( ) 23

ln2

e
e

e

−

× ln4    و  − 2lnee +.   

   
   
   
   

2 3ln 3 ln 2
2ln3 3ln2 ln9 ln8
e ×e =e ×e =e ×e =9×8=72  

( )
 
 
 
 

-2
3
e -6 -6

e e -6 -5
e× =e× =e× =2×e×e =2e

-ln2 1 1lne
2

2e

  

 
 
 
 

2ln e
ln4+2lne ln4 2lne 2
e = e ×e = 4×e = 4e  

   :ا
���43ت ــ 3

lim x

x
e

→+∞
= lim       و         ∞+ 0x

x
e

→−∞
lim         و   = 0x

x
xe

→−∞
lim     و =

x

x

e

x→+∞
= و       ∞+

0

1
lim 1

x

x

e

x→

− =.     
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  :� �ل 

( )lim lim 1x x

x x
xe x x e

→+∞ →+∞
− = − = +∞  

1
1

1 1
lim lim lim 1 1

x
x x

x x xx x x

e
e e

e e e→+∞ →+∞ →+∞

 − −   = = − = 
 

  

1
lim lim 0

x xx x

x x

e e x→+∞ →+∞
= × =  

2 21 12
lim lim lim 1

111 11

x
x x x

xx x xx
xx

e
e e e
e

e
ee

→+∞ →+∞ →+∞

 − − −  = = =
+   ++ 

 

  

( )2

0 0 0

1 1
lim lim lim 1

x xx x x
x

x x x

e ee e e
e

x x x→ → →

−− −= = × =  
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�ا
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�����3 ــ 4

)           ــــ     )'x xe e=       ∀ ∈ℝx    

) ���'    ــــ    )u x  ل	ق #"! �(	+�,-� �"�	. I.   

           ( )( ) ( ) ( )'
'

u x u x
e u x e=  

  :� �ل 
  :�1�/د ا�/وال ا�
�0+� �"/وال ا��	��� 

2x
e x+ و  

1

1 xe )  و − )x
ln e )  و  −1 )2 x

x 2x e−  و  
2x

2x

e 1

e 1

−
+

  

( ) ( )2x 2x 2x
e x ' e ' 1 2e 1+ = + = +  

( )

' '1 1 1

1 x 1 x 1 x

2

1 1
e e e

1 x 1 x

− − −
  + = × = ×   −  − 

  

( )( ) ( )
( )

'
x

x
'

x

xx

e 1 e
ln e 1

e 1e 1

−
− = =

−−
  

( )( ) ( ) ( ) ( ) ( ) ( ) ( )' ' '
2 x 2 x x 2 x x 2 x x 2 x x 2 x
x 2x e x 2x e e x 2x 2x 2 e e x 2x 2xe 2e x e 2xe x 2 e− = − × + − = − + − = − + − = −  

( ) ( ) ( ) ( )
( )

( ) ( )
( ) ( )

' '
2x 2x 2x 2x 2x 2x 2x 2x
e 1 e 1 e 1 e 1 2e e 1 2e e 12x 2x

e 1 4e

2x 2 2 2
e 1 2x 2x 2x

e 1 e 1 e 1

− + − + − + − −− = = =
+ + + +
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