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 الدوال اللوغاريتمية

 

 ��ر�ف :.1 

دا�� ا��و��ر��م ا����ري ھ
 ا�دا�� ا	���� ��دا�� 
1

x
x

a  ���0 ا����ل,  +∞  
و �ر�ز ��� ���ر�ز :  1و ا��
 ���دم �

ln  

 

 �����ت :ا��
����ت و .2 

 ln 0,D   = +∞   ( )( )ln 0> 

 ( ) ( ) 1
0, ln'x x

x
  ∀ ∈ +∞ ,�0زا�د�� #ط�� ���  lnإذن ا�دا��   =  +∞  

 0; 0 ln lnx y x y x y∀ > ∀ > = ⇔ = 

 0; 0 ln lnx y x y x y∀ > ∀ > > ⇔ > 

 0; 0 ln lnx y x y x y∀ > ∀ > ≤ ⇔ ≤ 

 ( )ln 1 0= 

�2,718e$�ث   �eر�ز �' ب :  �ℝو�د �دد $%�%
 و$�د �ن   )و �$%ق :   ⋍ )ln 1e = 

 0 ln ax a x a x e∀ > ∀ ∈ = ⇔ =ℝ 

lnإ��رة   x  : 

0*�ن : إذا  • 1x< �ln+ن  > 0x < 

1xإذا *�ن :  • �ln+ن  ≤ 0x ≥  

  

 3.ln  ا������ت ��� ا�دا�� 

,�0ن  yو  ��x*ن   +∞  وr ∈ℚ : د����  

� ( ) ( ) ( )ln . ln lnx y x y= + 

� ( )1
ln ln x

x

 
 
 

= − 

� ( ) ( )ln ln ln
x

x y
y

 
 
 

= − 

� ( ) ( )ln lnrx r x=  

 

����ت ھ��� :.4 
 

lim ln
x

x
→+∞

= +∞  

ln
lim 0

x

x

x

+
→+∞

=  

0
0

limln
x
x

x
→
>

= −∞  

0
0

lim ln 0
x
x

x x −
→
>

=  
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ln
lim 0

nx

x

x

+
→+∞

=  0
0

lim ln 0n

x
x

x x −
→
>

=  

1

ln
lim 1

1x

x

x→
=

−
  

( )
0

ln 1
lim 1
h

h

h→

+
=  

  
 

 ا������ ا��و��ر����� :.5 

 

: ����� 

  

)�$�ث :  Iدا�� #���� �.-�%�ق ��� ���ل  Uإذا *��ت  ) 0x I U x∀ ∈ ≠  

)�+ن ا�دا��  )lnx U xa  ��� ق�%�-.� ����#I  : و �د���( )( ) ( )
( )
'

ln '
U x

x I U x
U x

∀ ∈ =  

)�و��� #ط�� :  �U.$ظ� : إذا *��ت  )( )( ) ( )
( )
'

ln '
U x

U x
U x

=  

  

   : ����
  

���و�� ا�دوال ا	����  ��دا��  
( )
( )
'U x

x
U x

a  : ا�دوال 
)ھ ) ( )lnx U x λ λ+ ∈֏ ℝ  

 

 6.ln   درا�� ا�دا�� 

 

�د���  
0
0

limln
x
x

x
→
>

= إذن  ∞−

 
( )lnC  '�0%�ل �%�ر�� ��ود�� ���د��x =   

و �د��� :
 

lim ln
x

x
→+∞

= و  ∞+
 

ln
lim 0

x

x

x→+∞
)إذن  = )lnC  ل ��وار����	ا���ه �$ور ا 
  ∞+�%�ل �ر�� -����� �

,�0زا�د�� #ط�� ���   lnا�دا��   +∞  : و �د���( )ln 1 )و    =0 )ln 1e =  
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  : lnا���#�ل ا��!��
  ��دا�� 
  

  
  

 7.a  دا�� ا��و��ر��م �%��س 

 ��ر�ف :.أ  

 

  �1ددا $%�%�� �و��� #ط�� و ���2ف  ��a*ن 

,0ھ
 ا�دا�� ا���ر�� ���  aدا�� ا��و��ر��م ��45س   +∞  : 
�� ���( ) ( ) ln
0 log

ln
a

x
x x

a
∀ > =  

)أ���6 :  )log lne x x=  

  ( )log 1 0a =  

  ( )log 1a a =  

  

 ا������ت :.ب  

,�0ن  yو  ��x*ن   +∞   

1( ( ) ( ) ( )log . log loga a ax y x y= + 

2( ( ) ( )log log loga a a

x
x y

y

 
 
 

= − 

3( ( )1
log loga a x

x

 
 
 

= − 
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4( ( ) ( )log logr
a ax r x= 

)�.$ظ� :  ) ( )1log loga

a

x x= −  

  

 *��� ���� :.ج  

 

  ��ر�ف:

  logأو �%ط  10logو �ر�ز ��� ب :  10دا�� ا��و��ر��م ا��-ري ھ
 دا�� ا��و��ر��م ��45س 

)أ���6 :  )log 10x x=  

  ( ) ( )1log 0,1 log 10 1−= = −  

  

loga.د    �+�رات ا�دا�� 

loga  ��� 0#���� �.-�%�ق,  +∞  : و �د���( ) ( ) ln
0 log'

ln
a

x
x x

a
∀ > =  

  :1ا�*��� 

0إذا -�ن  1a< ,���0#��� #ط�� ���  logaا�دا��  : >  +∞  

                        ( )
0

lim loga
x

x+→
= )و      ∞+ )lim loga

x
x

→+∞
= −∞

 

  :2ا�*��� 

1aإذا -�ن  ,0#ط�� ���   �زا�د�� loga: ا�دا��  <  +∞  

                        ( )
0

lim loga
x

x+→
= )و      ∞− )lim loga

x
x

→+∞
= +∞  

  


