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 استعمال الخواص الجبرية لتبسيط عبارة:

 :1حل التمرين 

❖ ( ) ( )2 24 2 2 2log log log= = =  . 

❖ ( ) ( )4 416 2 4 2log log log= = =  . 

❖ ( ) ( ) 240 4 10 4 1 12 20 2 1 2 1log log log log log log=  = + = + + = += . 

❖ 2
1

4 2 2
4

log log log 
 

= − = − =  −
 

. 

❖ ( ) ( )0 2 2 2 0 1 10 1log , log , log log ,=  = = −+ . 

 :2حل التمرين 

❖ ( ) 1 110 0 alog b log logb+ = += . 

❖ 210 2 10
100

2
b

log log b log l b aog log
 

= − = − =
 

− . 

❖ 
1

alog log b
b

 
= − =

 
− . 

❖ ( )
2

1

2

1
alog b log b= = . 

❖ ( )5 5 5alog b log b= = . 

❖ ( ) ( ) 25 1
2 3 9 2 3 2 3

5
log b log b log log log b log b log+ − = + + −  

11
2 3 2 3

11

55
alog log b log= + − = . 

 :3حل التمرين 

❖ 22 3 5
9

5
5

3A log lo lg log oglog
 
 = −


= =


− . 

❖ 3 5

2

8
3 10 0 08 5 2 10 2

10
B log log , log log log log

 
= + − = + − 

 
  

3

2

8 10 80
32 80 32

31

5

220
log log log lo log lo gg

 
 

   
= − = − = =

 
  

 
. 

❖ ( ) ( )31
4 3 2 4 2

2
C log log log log= − = −   

1
4

2
2 8

8 4
log log log log log

   
= − = = =    −

   
. 

❖ 2 31
2 5 3 2 100 5 2 100

2
D log log log log log log= − + = − +  

2

3

5 15 2 10 250
1

25
0

8 8 42
log log l o lo ogg l g

  


   
= + = = =    









   

 . 

❖ 22 5 12 3 5 15 3E log log log log log log= + − = + −  
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( )
2

2 5 1 5
5

2
15

5
3

llog oglog
 

= =  = 
 

. 

❖ ( ) 153 5 3 5F log log l log og= + =  =  

 :4حل التمرين 

❖ ( ) ( )
2

2 2 33 5
3 5 27 3 5 3

27
A log log log log log log

 
= =  − = + − 

 

3 2 5 2 33 2 5 3log log lo log lg og−= + − = . 

❖  ( ) ( ) 225 5
25 5 9 25 5 3

9
B log log log log log log

 
= = − = + − 

 
 

2 1 1
5 5 2 3 2 5 5 2 3 3

2 2

5
5 2

2
loglog log log log l logog log= = −+ − = + − . 

❖ ( ) ( )2 3 1 1
2 3 3 2 2 3 3 2

2 23 2
C log log log log log log log

 
= = − = + − − 

 
 

1 1
2 3

2 2
log log−= .  

 :5التمرين  حل

❖ ( ) ( )2 10
a

A log ab log log a log
b

 
= + − + 

 

1   2 10loga logb loga logb loga log= + + − − + = . 

❖ ( ) ( )4 31
1 4 3 00B log log a log a log log a log a log a

a

 
= + − + = − + − + = 

 
. 

❖ ( ) ( ) ( ) ( )( ) ( )2 2 2 2C log a b log a b log a b log a b a b log a b= + + − − − = + − − −  

( ) ( )2 2 2 2 0log a b log a b= − − − = . 

❖ ( ) ( )2 1 2 10
10 2 10 6

10 10 2
D log log log log log

     
= + − + + −     

     

1
2 10 2 10 10 2 10 10 2 6

2
log log log log log log log= +  + + − + − −  

22 1 1 6+ + − = −= . 

 : 6حل التمرين 

1) 

3 3
2 2

2 2

3 3
0 1 0 1

b a b a
log , a log , log a log

a ab b

            = + +             
3

2 2
6 3 3

1 1 6 3
2

b b
log a log log a log b log a log log a log b

a a

   
 = − + + + − = − + + + − 
    

 

3
11

13
2

3
1 6

2
log a log b log a loglog a log b a= − + + − − = −+ . 
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2) 

3 2 3 2
3 2 4 3 3 2 4 3

4 42 3 2 2 3 2

10 10

100 100

a b a b a b a b
log log log

a a b b a a a b b a

− −
− − − −        

  = +                       

( ) ( ) ( ) ( )
( ) ( )

3 2 4 3

42 3 2

43 2 2 3 4 3 2

2 3 2 2

10
3 2

100

3 10 3 2 2 100

3 2
3 10 9 6 3 8 6 2 10

2 4

9
3 6 6 3 8 6 4

2

a b a b
log log

a a b b a

log a b log a a b log a b log b a

log log a log b log a log a b log a log b log log b a

log a log b log a log b log a log b

− −

− −

   
= −      

   

= − − +

= + − − − + − + +

= + − − − + − + +
1

2
log b log a+

 
23 31

7
2 2

log a log b+ −= . 

3)  
( )

( ) ( )
3

3 4 2
3

3 44 2 3 3

43 3

0 001
0 001

, a b
log log , a b log b a

b a

−

−

 
   

= −   
  

 
 

 

( ) ( ) ( )
( ) ( ) ( )

3 44 2 3 3

3 4 2 3 3

0 001 3

1 1 1
10 3 3

3 2 4

log , log a b log b log a

log log a log b log b log a

−

− −

= + − −

= +  + − −

 

3 3
3 4 6

2 4

13 15
3

4 2
log a log blog a log b log b log a= − −− + −− + − = . 

4) ( ) ( )
3 4 3

3 4 2 3 23

2 3 2

10
10 0 01

0 01

a b
log log a b log , a a b

, a a b

−
−

 
= − 

 
 

  

( )3 3 21 1
10 4 0 01 2

3 2
log log a log b log , log a log a b−= + + − − −   

1 3
3 4 2 2

3 2
1

1 2

2 3
log a la oglog a log b log a log g b blo= − + + + − − − − −= . 

 إيجاد مجموعة تعريف دالة اللوغاريتم العشري:

 :7حل التمرين 

1) ( ) ( ) ( )2 1 1f x x log x= − +     11 0 1 ff Dx x ;D x = − +  +    −  . 

2) ( ) ( )5 4f x x log x= − −     44 0 4 ffx D x x D ;  −   = −  . 

3) ( ) ( )2 2f x log x x= +      ( )2 2 0 2 0fx D x x x x  +   +    

   2 0fD ; ;= − − + . 
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4) ( )
2x

f x log
x

+ 
=  

 
      

2
0  ;  0 2 0ff

x
x D x D ;

x
;= − − +

+
     . 

 

 :8حل التمرين 

1) ( ) ( )4 3f x log x= −  
4

4 3 0
4

33
ffx ;D x Dx

 
= − 


 −   


 . 

2) ( ) ( )24f x log x= −  ( )( )  24 0 22 2 0 2f fx x ;D x x D   =− +  − −  . 

3) ( )
( )

2
2 3

2

x
f x log

x

 −
 =
 −
 

 
( )

2
2 3

0  ;  2 0
2

f

x
x D x

x

−
   − 

−
  

3
2 3 0  ;  2 0  

3 3
2

2
;  

2
 2

2
fx x ;x Dx ;  

   
= −  −  − 

 
 



. 

4) ( )
4 1

3

x
f x log

x

− 
=  

− 
  

4 1
0  ;  3

1
30

3 4
ff D ;x ;

x
D x

x

 
= − +   

−
   − 

−
. 

 

5) ( ) 5 1f x log x= −  5
11

5 1 0 1 0
5 5

f fx D x x x D \
 

=  
 

  −   −     . 

6) ( )
3 2

2

6 11 6

3 2

x x x
f x log

x x

 − + −
=  

+ + 
 

3 2
2

2

6 11 6
0  ;  3 2 0

3 2
f

x x x
x D x x

x x

− + −
   + + 

+ +
  

( )( )( )

( )( )
( )( )      2

1 2 3
0 1 ;  1 2 1 3

1
20

2
f

x x x
x x

x
;D ;

x
; 

− − −
  + + −  = − +

+ +
. 
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 حل معادلة تتضمن دالة اللوغاريتم العشري:

 :9حل التمرين 

1)    1    100 1 10 10x ; ;log x x S  + =  == = . 

2)    3 00 3 1    101 00 000x ; ;log x x S  = = =+ =  . 

3)    4 1
1

0 4 10 =0,0001
10 0

   0 00
0

0
0

x ; ;log x x S ,− = + = −  = = . 

4)  
4 0

0 0
0

x
x D x D ;

x

+ 
     = +


. 

❖   ( ) ( ) 20 4 0 4 0 4 0x ; ;log x log x log x x log x x   + + + =  + =  + =    
2 2 24 1 4 1 4 1 0log x x log x x x x  + =  + =  + − =

 
. 

❖  1 220 0 2 5 0  ; 5   5  2 2x x S =   = − − = + = − +− . 

5)  
3 0

3 3
5 0

x
x D x D ;

x

+ 
    −  = − +

+ 
. 

❖   ( ) ( ) ( )( )3 3 5 15 3 5 15x ; ;log x log x log log x x log  − + + + + =  + + =  

( )2 2 28 15 15 8 15 15 8 0 8 0log x x log x x x x x x  + + =  + + =  + =  + =
 

 

 0  ;  8 3   0Sx x = =  − =− . 

6) 

1
1 0 1

11
1 2 0 2

2

x
x

x D D ;
x x

 −
+    

    = −   −     

. 

❖ ( ) ( ) ( ) ( )
1

1 1 3 1 2 1 1 2 3
2

x ; ;log x log x log x log x
 

  − + = − −  + + − =  

( )( ) 2 2 31 1 2 3 2 1 3 2 1 10log x x log x x x x  + − =  − − + =  − − + =    
 

2 22 999 0 2 999 0x x x x− − − =  + + =        7991 0 S = = −  . 

7)  
1 0 1

1 1
1 0 1

x x
x D D ;

x x

−   
    = − 

+   − 
. 

❖   ( ) ( ) 21 1
1 1 1 1 2 2 10

1 1

x x
x ; ;log x log x log

x x

−− − 
  − − − + = −  = −  = 

+ + 

( )
1 1 99

100 1 1  99 101 0
1 10

99
  

1010 101
S

x
x x x x

x

 
=  
 

−
 =  − = +  − =  =

+
. 

8)  
1 0 1

1
1 0 1

x x
x D D ;

x x

+   − 
    = + 

−   
. 

❖   ( ) ( ) ( )( ) ( )41 1 1 3 4 2 1 1 3 2x ; ;log x log x log log log x x log  + + + − = +  + − =   

( )2 2 21 48 1 48 49 0 7 1  ;  7log x log x x x x − =  − =  − =  = −  =      7S = . 
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9) 
   

   
2 3 25 6 0

11 3 2
1111 0

x ; ;x x
x D D ; ;

xx

  − − − ++ + 
    = − − − + 

 −+  
. 

❖     ( ) ( )2 211 3 2 5 6 11 5 6 11x ; ; ;log x x log x x x x  − − − + + + = +  + + = +

2 4 5 0x x + − =   1 236 0 5  ; 1  1   5x S ;x =  = = − = − . 

10) 

1
1 5 0 1

15
1 0 5

1

x x
x D D ;

x
x


−     

    = −   +      −

. 

❖ ( ) ( ) 11 1 5 1 5
1 1 5 1 1 1 10

5 1 1

x x
x ; ;log x log x log

x x

−− −   
  − − − + = −  = −  =   + +   

( )
3

   
1

1 5 1 9 3
10 1 5 1 9 51 0 =

1 10 751 17

x
x

x
Sx x x

 
=  
 

−
 =  − = +  − =  =

+
. 

 :10حل التمرين 

1)   ( )
2

2
0 3 4 0

3 4 0

X log x
x ; ; log x log x

X X

=
  + − − =  

− − =
 

❖ 1 225 0 1  ;  4X X =   = − =   

❖ 1
1 1 10 0 1X log x x ,−= = −  = =    

❖ 4
2 4 10 10000X log x x= =  = =       0 1 10000S , ;= . 

2)   ( )
2

2
0 2 1 0

2 1 0

X log x
x ; ; log x log x

X X

=
  + − − =  

− − =
 

❖ 1 2

1
9 0   ;  1

2
X X =   = − =   

❖ 

1

2
1

1 1
10

2 10
X log x x

−

= = −  = =    

❖ 2 1 10X log x x= =  =   
1

   10
10

S ;
 

=  
 

. 

3)   ( )
2

2
0 12 0 0

12 0

X log x
x ; ; log x log x

X X

=
  + + − = =  

+ − =
 

❖ 1 249 0 4  ;  3X X =   = − =   

❖ 4
1

1
4 10

10000
X log x x −= = −  = =    

❖ 3
2 3 10 1000X log x x= =  = =   

1
   1000

10000
S ;

 
=  
 

. 
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 حل متراجحة تتضمن دالة اللوغاريتم العشري:

 :11حل التمرين 

1)  
1

2 0   
1

0 10 1
2

10x ; ;log x x Sx ; = +
 

  +      . 
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