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We can assume that m < n. If this is not the case, we can divide 

the numerator by the denominator using the remainder as a new 

numerator. 

We want to calculate the integral



Example

9 8 7 6 5 4 3 2

7 6 5 4 3 2

17 109 339 614 862 831 665 325 125

17 108 322 506 540 325 125

x x x x x x x x x

x x x x x x x

+ + + + + − + + +
+ + + + + + +

4 3
2

7 6 5 4 3 2

3 2 1
1

17 108 322 506 540 325 125

x x x
x

x x x x x x x

− + −+ +
+ + + + + + +



The denominator can be written as
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It can be shown that  
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can be written as

Where the as yet unknown coefficients                  can be calculated 
from a system of linear algebraic equations obtained by first 
multiplying the equation by the denominator on the left and then
comparing the coefficients of the polynomials on both sides of the 
equation.
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All we need to do now to finish the task is to calculate the integrals 
of the following types:

A
dx

x α−∫

( )
, 1n

A
dx n

x α
>

−∫

2

Bx C
dx

x xβ γ
+

+ +∫

( )2
, 1n

Bx C
dx n

x xβ γ
+ >

+ +
∫

1

2

3

4



1
ln ln

x tA
dx A dt A t A x c

dx dtx t

α
α

α
− =

= = = = − +
=−∫ ∫1

2

( ) ( ) ( )( )
c

xn

A

tn

A
dt

t

A

dtdx

tx
dx

x

A
nnnn +

−−
=

−
==

=
=−

=
− −−∫∫ 11 11 α

α
α



2 2

2
2

2

C
xBx C B Bdx dx

x x x x

β β

β γ β γ

+ − ++ = =
+ + + +∫ ∫

3

2 2

2
2

2 2

C
B x B Bdx

x x x x

ββ
β γ β γ

− ++= + =
+ + + +∫ ∫

2 2

2 1

2 2

B x B
dx C dx

x x x x

β β
β γ β γ
+  = + − + + + + 

∫ ∫



3

( )
2

2

2 1
ln

2

x x tx
dx dt t

x dx dtx x t

β γβ
ββ γ

+ + =+ = = = =
+ =+ +∫ ∫

2ln x xβ γ= + +



3
( ) ( )2 22 2

1 1

2 2
dx dx

x x x xβ γ β β β γ
= =

+ + + + − +∫ ∫

( ) ( )2 222

2

1 4 1

42 4 4 2
1

4

dx dx
x xγ ββ γ β β

γ β

= = =
−+ + −  + + 

 − 

∫ ∫

2 2

2 2

2

2

4 44 1

2 4 2 1

4

x
t

dx
dx t

dt

β
γ β γ β

γ β
γ β

+ =
− −

= = =
− +=

−

∫

2 2 2

2 2 2
arctan arctan

4 4 4

x
t c

β
γ β γ β γ β

 += = + 
 − − − 



2
2 2 2

2 2
ln arctan

2 4 4

Bx C B C B x
dx x x c

x x

β ββ γ
β γ γ β γ β
+ − += + + + +

+ + − −∫

3 The final result:
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We know of course that                        but suppose we try to 

integrate it by parts:   
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