Partial Fraction Decomposition
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These are all integrals of

rational functions!
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In general, we have the following theorem:

If F(x) and G(x) arepolynomials and the degree of

F(x) is larger than or equal to the degree of G(x). then

there are polynomials ¢(x)and #(x)so that

o S i
Glx) == G(x)
where the degree of r(x) fis smaller than the degree of G(x).
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25 in terms of its quotient and remainder.
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Another illustrative example: oo |
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Back to partial fraction decomposition...

gﬁz%rw (%) ZOM%(QQ Gly)

Steps for computing

F(x) ,
Iﬂﬂm
1. Divide (if necessary)\to rewrite the problem in the

form
J{ow+ G5 )

where the degree of »(x) is smaller than the degree of
G(x).

2. Integrate ().
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1. Factor G(x) into linear an@uadratic factors.
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3. Do a partial fraction decomposition on

r(x)
G(x)

— (terms from linear factors) ~ (terms from irred quad)

A linear factor of the form (x—a)"
results in terms of the form
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An irreducible quadratic factor of the form

(axz +bx+ cr results in terms of the form
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Example: Give the partial fraction decomposition for
o 22T

2x* -3x+7
(x-1)(x+2)(x+3)
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Then integrate the expression.
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Example: Give the form of the partial fraction decomposition for

2x%* —3x+1
(x—l)(x+2)2

How complicated will it be to integrate this expression?
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Example: Compute j
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Example: Compute j
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