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Indefinite and Definite Integrals 
 
 
Indefinite Integrals 

 
Function  is anti-derivative or indefinite integral of ( )xF ( )xf  on a given interval if  

( ) ( )xfxF =' . This is written as 
 
( ) ( ) CxFdxxf +=∫  

 
Since  is a constant (independent of ), indefinite integral of function C x ( )xf  is not unique. 
 
 
 
Definite Integrals 
 
In this case the upper and lower limits of integration are given as and a ,respectively. Assuming 
that the function  is continuous on

b
( )xf [ ]ba, , hence, 

 

  ( ) ( ) ( )aFbFdxxf
b

a

−=∫
 
The result of the above integral would be a real number.  However, the limits of integration are 
not necessarily constant values as explained in the following examples.   
 
 
   
Example 1: 
    

( ) Cxxxdxxx ++−=+−∫ 3423
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Example 2: 
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⎤

⎢⎣
⎡ +−=+−∫ xxxdxxx  

 
Note: 
Function  is continuous on( ) 13 23 +−= xxxf [ ]1,0 . 
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Example 3: 
  

dx
x∫−

1

1

1
 

does not satisfy the condition of continuity since ( )
x

xf 1
=  is not continuous 

at .  It is relatively easy to find an approximate answer. 0=x
 
 
 
 
Example 4: 
 

( )dxx∫ −
2

0

2 1   ,  

  

Function ( ) ( )12 −= xxf  is not defined on [ )1,0 , hence not continuous on .   [ ]2,0
 
 
 
 
Some Basic Formulas of Integration 
 
 
1.   ( ) ∫ ∫∫ +=+ vdxudxdxvu

 

2. 1,
1

1

−≠+
+

=
+

∫ nC
n
uduu

n
n  

 

3. CuLn
u
du

+=∫  

 
4.  Cedue uu +=∫
 

5. Ca
Lna

dua uu +=∫
1

 

 

6. ( )
( )

( )

( )( ) ( )( )
dx
dgxgf

dx
dhxhfdxxf

th

tg

∗−∗=∫  , if and h g are constant, then the result is  0

 
7.  ∫ ∫−= vduuvudv
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