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9.Integration by partial fraction method:-

Using when partial fraction only formula % :

When the degree of the numerator is less than the degree of
the denominator. There are four states.

First state:-

If the factors of g (x) are linear and not repeated.

dx _ A d B d
j(ax+b)(ax—b)_J(ax+b) x+J(ax—b) x

5X-3

Example 1: Findfmdx.
Solution /
f X3 dxzf 4 dx+J 5 dx
X+1)(X-3) X+1) X-3)
5X-3  AX-3)+B(X+1)

X+1DX-3) (X+1D)X-3)
5X —-3=AX-3A+BX+B

5-A-3A=-3->A=2->B =3

5X -3 dx = 2 d 3 d
j(X+1><X—3) "‘f(xu) x+f(X_3) *

1
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=2In|lx+ 1|+ 3ln|x—3|+ ¢

5x-7

FLVV.”I.[E;:IR;:ES X

Second state: -

If the factors of g (x) are linear and repeated

X B A d B d
j(ax+b)2_j(ax+b)1 x+J(ax—b)2 X

2
Example 2: Find [ ——— dx.

(x —1)(x+1)2
Solution /
— x —
=J (x—1)(x+1)2 dx = f(x 1)d +f(x+1) dx + f(x+1)2 X
x? CAX+ D’ +BX-DEX+D+CX-1)
(x—1Dx+1)2 (x —1)(x + 1)2

X2 =AX?+2AX+A+BX*?-B+CX-C

A+B=1.......(1)
2A+C=0......Q2)
A-B-C=0......(3)

From (2)&(3) A-B+2A=0 -»3A—B =0 SUBIN...(1)

A== B=3 =2
4 4 2
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1 3 -1
_ 4 4 2
_f(X—l)dx_l_ (X+1)dx+J—(X+1)2dx

1 3
—In|x — 1|+ -1 1|+ —+
4nlx |+4n|x+ |+2(x+1)+

Third state:-

If the factors of g (x) are not linear and not repeated.

dx _ Ax+ B dx + Cx+D 4
(ax®+b)ax®—b) ) (@z+b) " ) ax—-pn™*

Examp|e3 Flndfm X

Solution/

Ax+ B
x+j

1
j(x2+1)(x+1)d (2+1) (x +1)

1 _Ax+Bx+1)+C(x*+1)
(x2+1D(x+1) (x2+1)(x+1)

1=Ax*+Ax+Bx+B+Cx*+C

B+C=1.....(3)
From (1) ,(2)&(3)
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A=— B=- .C=-:-
2 2 2
[ -
x?2+1)(x+1) (2+1) (x+
-1
T2 (2+1)d Xty f 2+1)d x+s f(+1)

1 1 1
:Tln|x2 +1| +Etan‘1x +onjx+1|+c

Four state: -

If the factors of g (x) are not linear and repeated.

j _ Ax+ B +f Cx+D
@ +ib? ) w2+t a2

(x%+1)

Example 4: Find [ Pizeid)

Solution/

(x*+1)
f(x2+2x+3)2 dx
Ax + B Cx+D
=J(x2+2x+3)dx+J(x2+2x+3)2dx
(x? +1) Ax+B(x*+2x+3)+Cx+D
(Z+2x+3)2 (X2 + 2x + 3)2

x2+1=Ax3+2A4x%>+3Ax+Bx* +2Bx+3B+Cx+D

A=0



Mathematics (1) Al-mustagbal University Collage
Dr. Alaa Mohammed Hussein Wais

2A+B=1-B=1
3A+2B+C=0-C=-2
3B+D=1- D = —2

(x? +1) p
j(;\¢2+2;\¢+3)2 x

—2x—2

1
_f(xz+Zx+3)dx+f(x2+2x+3)2dx

1 _
:fmdx+f(—2x—2)(x2+2x+3) de
_1 tan-1 (x+1) , (x%>+2x+3)71

V2 V2 1 tc




