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NATURAL LOGARITHMS 
 

 

The logarithm with base is called the natural logarithm and has a special notation: 
 

 

 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

x y= lnx 

0 ∞ 

1 0 

2 0.693 

3 1.098 

4 1.386 

5 1.609 

-1 ∞ 

0.9 -0.105 

0.5 -0.693 

0.2 -1.609 

0.1 -2.302 
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2. Algebra of functions  
 

Let f is  a fynction of x then we get f(x) and g is a function of x  also we get g(x) 

 

Df is the domain of f(x)  

Dg is the domain of g(x) 

 

Then:  

 

f+g = f(x) + g(x)  and Df ∩ Dg 

f – g = f(x) - g(x)   

f.g = f(x) . g(x)   
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and the domain is as same before 

 

if f/g then Df  ∩ Dg but g(x) ≠ 0 

if g/f  then Dg  ∩ Df but f(x) ≠ 0 

 

and Dfog = {x: x ∈  Dg, g(x) ∈ Df}  

where  

 

fog(x) = f(g(x))              also called the composition of f and g 

 

 

Example 8: Find fog and gof  if  x1f )x(    and x5g )x(   

 

Solution  

 

(fog)x= f(g(x)) = f( x5  ) = x51   

(1-x) ≥ 0  then x ≤ 1  Df: x≤1   

5+x ≥ 0 then x ≥ -5 Dg: x≥-5 

D fog = {x: x ≥ -5, x5   ≤1} = {x: -5 ≤ x ≤-4} 

 

 
 

 

Example 9: If xf )x(   and x1g )x(   

Find:  

f+g, f-g, g-f, fog, f/g, g/f then graph fog and also f+g.  

 

Solution  

 

xf )x(           domain  x ≥ 0   
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x1g )x(    domain  x ≤1 

 

f+g = (f+g)x = x + x1                                                 domain    0 ≤x ≤1 or [0,1] 

f-g = x - x1                                                                domain    0 ≤x ≤1 

g-f = x1 - x                                                                domain    0 ≤x ≤1 

 fog = f(x) g(x)  = f(g(x)) =f( x1 ) = x1 = 4 x1     domain    (-∞, 1] (why?) 

 

f/g = f(x)/g(x) = 
x1

x


                                                       domain    (-∞, 1] 

g/f = g(x)/f(x) = 
x

x1
                                                       domain    (0, 1] 

 

 
 

 
 
 
 

Inverse functions  

A function that undoes, or inverts, the effect of a function ƒ is called the inverse of ƒ. 

Many common functions, though not all, are paired with an inverse. In this section we 

present the natural logarithmic function y = ln x as the inverse of the exponential 

function y = ex, and we also give examples of several inverse trigonometric functions. 
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Example 10: 

 

 

Note:  

Only a one-to-one function can have an inverse 

 

Q: What is the one to one function ? 

 
Note 
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Example 11:  

 

Example 12:  
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Inverse Trigonometric Functions 

 

The six basic trigonometric functions of a general radian angle x were reviewed in 
Chapter 2. These functions are not one-to-one (their values repeat periodically).  
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Since these restricted functions are now one-to-one, they have inverses, which we 
denote by 
 

 
 

 
 
 
 
 
 
Graph of inverse trig functions  
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Notes:  
To convert from degree to radian 
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Example 13: 
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We can create the following table of common values for the arcsine and arccosine 
functions 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Example 14: 
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Example 15: 
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Identities of inverse trig functions  
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sin
-1

x
    

 

 

cos
-1

x
    

 

 

 

 

 

and so on .. 

 

 
 


