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18- Integration by Partial fractions
To find the Integration of a function F(x) = % , where f(x) and g(x)

are Polynomials. If the degree of f(x) is less than the degree of g(x),
then we need to factories g(x) into linear factors.
Example:- Evaluate the following integrals
{ J 5x+5 d
— b
x2+3x—4

Solve:

j 5x+5 dx — 5x4+5 d
"N ) Vieas (x—1)(x+4) &

zf(xfl)dx+f(xi4)dx

Now, we will find A and B

5¢+5  5x+5
x2+3x—-4 (x-1Dx+4)

A B
-1 x+4d)

A 4
41 |
T



_A(x+4)+B(x—-1)
T (x—-D(x+4)

See that
5x+5=Ax+4)+B(x—1)
So to find A let
x=1=51)+5=41+4)=10=54A=>A=2
Also to find B let

x=—4=5(-4)+5=B(-4-1)= -15=-5B=B =3
j 5x+5 d _j A d+f B 4
2+3x-47" " -0 xr ™

=f<x31)d"+j<xi4)d"

=2In|lx—1|+3In|x + 4|+

1
a4 Jx(xz oz P

Solve:

f dx _J’Ad +fo+Cd N Dx + E d
xx2+1)2 2™ X2+l G2+ 12

Now, we will find A, B, C, D and E



1 _A(X* +1)% + (Bx + O)(x* + D)x + (Dx + E)x
x(x2+1)2 x(x% + 1)2

1=Ax*+1)?*+ Bx+C)(x* + Dx+ (Dx + E)x
1=A(x*+2x*+1)+ B(x* + x*)C(x® + x) + (Dx? + Ex)
1=A+B)x*+Cx*+2A+B+D)x*+ (C+E)x+ A

If we equate coefficients, we get

A+B=0,C=0,2A+B+D=0 , C+E=0, A=1

Then
A=1, B=-1, C=0 , D=-1 and E=0
J dx fAd +fo+Cd 4 Dx + E d
= | —dx X —dx
x(x% + 1)2 X x2+1 (x% +1)2

jld +] — _d +f .
= | —dx —
x 21 GZ+1n2

—Jld fx d f X 4
N xx x2+1x (x2+1)2x

1
=Injx| - ~In(x2+1) +————+C
x| =G+ D+ oD
=In|x| —In 2+1+;+C
= i 2(x2 + 1)

|x| 1
C

=]
il 2@+D)

ek )



