
Logarithmic function 
 

 
Function xy alog=  is logarithmic function and it is the inverse function to  xay =  ),0,1( Raaa ∈>≠ . 
 
  xy alog=                      ( logarithm of x based on a) 
 

 If    a = e → y = lnx  
 

 If    a = 10 → y = logx  
 
For basic logarithmic function is: 
 
1) The functions are defined for ),0( ∞∈x  
 
2) Graph cutting x-line to point A (1,0)                               Zero of function 

 
3) i)   If 1>a  , function  is growing 

ii)  If  10 << a , function  decrease 
 

4)  i) If 1>a then: 0>y  for ),1( ∞∈x  
                               0<y for )1,0(∈x  
 
     ii) If 10 << a  then: 0>y  for )1,0(∈x  
                                     0<y  for ),1( ∞∈x  

 
 

Here are a few examples of the basic graphics: 
 
 
 
1)    xy 2log=  
 
 

Values for  x  choose  wisely and make a table: x=1,2,4,8, .
8
1,

4
1,

2
1 ( We'll see why!) 

 
For  x=1  01log2 ==⇒ y  
 
For  x=2  12log2 ==⇒ y  
 
For  x=4  2122log22log4log 2

2
22 =⋅====⇒ y  

 
For   x=8  3132log32log 2

3
2 =⋅===⇒ y  

 

                  For   x=
2
1   1112log12log

2
1log 2

1
22 −=⋅−=−===⇒ −y  

 
 



For   x=
4
1   22log

4
1log 2

22 −===⇒ −y  

For   x=
8
1   3−=⇒ y  
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How is 02 >=a  in xy 2log=  it is growing! 
 
 
 
 
2)    xy

2
1log=  

 
 
Similar , make a table, choose  wisely! 
 
 
 

 
x 

8
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1  

1 2 4 8 

y 3 2 1 0 -1 -2 -3 
 

 
 



1-1

-2

-3

2 4 8
1

2

3

x

y

 
 
When  the basis   is   between 0 and 1, figure is decreasing! 
 
 
 
3) We have function: )23(log 2 xxy a −=    )1,0( ≠> aa  
 
i) Where the function is defined? 
ii) Graph cutting x-line to point …. Where? 
iii) Determine x ,so that for basis 5=a value of  function is 2. 

 
 

Solution: 
 
Take heed: All the behind the log must be > 0 

 
i)            023 2 >− xx  
 023 2 =− xx   
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The area  of definition is ⎟
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ii)  0)23(log 2 =− xxa   How is  01log =a  it must be: 
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 11 =x   and  
3
1

2 −=x  

 

    iii) 0)23(log 2 =−= xxy a         
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Go by the definition :    ⊗=⇔⊗= ABBAlog  
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As  the   area  of definition is ⎟
⎠
⎞

⎜
⎝
⎛ ∞∪−∞∈ ,

3
2)0,(x  only both solutions are “good”. 

 
 
 

 
 
 


