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Partial fraction decomposition

W This is a technique to rewrite a fraction as a sum of fractions. This document treats only one
of several cases - the case in which the fraction's denominator can be factored into a product
of distinct (no repeated) linear factors. You will learn more about this technique next year.

EXAMPLE 1.

5 5 A B

1245k16 G (ad) - ka2 | ka3
—5=Ak+3)+Bk+2)

Since this is an identity, it is true for all numbers A, B. So, it is true for k = —3, k = —2. Then,
5=A(-3+3)+B(-3+2)=-B<~—B=-5,and
5=A(-2+3)+B(-2+2)=A=A=5.

Therefore,

5 5 5

K2+5k+6  k+2  k+3

EXAMPLE 2.

k+4 _ k+4 __A + B
k2+5 k+6 (k+2) (k+3) k+2 k+3

—k+4=Ak+3)+Blk+2)

Since this is an identity, it is true for all numbers A, B. So, it is true for k = —3, k = —2. Then,
-3+4=A(-3+3)+B(-3+2)=-B<—B=-1,and
—24+4=A(-2+3)+B(-2+2)=A—=A=2.

Therefore,

k+4 _ 2 1

K+5k+6  k+2  k+3
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H Problems.

Rewrite each of the following as a sum or difference of fractions.

[1] !

(x2-3 x—10)

[3] !

(x2+3 x—10)

3x—1
[4] (x2+2x—8)

[ ] 5 x+3

(x2-2 x—15)

B Answers.

A 1
x=5 x+2

2] —

4(—1)  4(x+1)

A 1
x=2 x+5

+
6 (x+4) 6 (x-2)

[5] —2

+
2 (x+3) 2 (x-5)
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