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-CASE 1 'a The denominator Q(x) is a product of distinct linear factars.

This means that we can write
Q(x) 7= (a.,x + bi){a;x + b?_) (28 (ak'x + b&)

i i t rultiple of another). In this case
where no factor is repeated (and no factor is a constant multip e e

the partial fraction theorem states that there exist constants A;, A,

A

; Rlx) A _-‘_ A i
() T axtbh mxt b aix + by

These constants can be determined as in the following example.

e R TR T

CASE Il = Q(x) is @ product of linear factors, some of which are repeated,

Suppose the first linear factor (@1x + b;) is repeated r times; that is, {(a,x + by)" occurs in
the factorization of O(x). Then instead of the single term A,/(a;x + b) in Equation 2, we
would use

A A, : A,
z + v aw b e —
ax + b (ax+ b)) o+ By

CASE I = Q(x) contalns irreducible quadratic fuctors, none of which is repented. é
If O(x) has the factor ax® + bx -+ ¢, where b? — dge « 0, then, in addi

- addition to the ps :_

fractions in Equations 2 and 7, the e‘xpréssion for R(x)/Q(x) will have a term of ¢ o

Ax+ B
9] : _Ax+B
= ax* + bx + ¢
_ where A and B are constants to be determined. ~ - .

CASE IV = Q(x) contuins a repeated irreducible quadratic factor. - o L
If O() has the factor (ax® + bx + ¢, where b? — dac < 0, then instead of the sjughif

partial fraction (9), the sum :?
g1 1 zzx. B, s b o ......i".ﬁ_%;__ r
ax*+bx+c. (ax®+bx+c) @ + b3 + of :

7

3

occurs in the partial fraction decomposition of R(x)/0(x). Bach of the terms in{11)can [,,' &
integrated by first completing the square.
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Some nonrational f{]ﬂﬂﬁ(}nﬂ can be Changed info rational ‘w tons by means @Qfﬂpﬂ- v ol 2 12- ﬂ—k X’ ')k -*1-
ate substitutions. In particular, when an integrand contains an expression of the form X+ 9} ) —— _
W

4/g(x), then the substitution u = 1/g0x) may be effective. Other instances appear in the
exercises. :
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