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Partial fractions
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Example

Find ∫
x3 + x

x − 1
dx
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Factorization of the denominator
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Factorization of the denominator
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The partial fraction theorem
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The denominator is a product of distinct linear factors

Find ∫
x2 + 2x − 1

2x3 + 3x2 − 2x
dx
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The denominator is a product of (possibly repeated) linear
factors
Find ∫

x4 − 2x2 + 4x + 1

x3 − x2 − x + 1
dx
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The denominator contains irreducible quadratic factors

Find ∫
2x2 − x + 4

x3 + 4x
dx

Sköldberg (National University of Ireland, Galway) Integration of rational functions MA100 8 / 1



The denominator contains irreducible quadratic factors

Find ∫
2x2 − x + 4

x3 + 4x
dx
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Cont.
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The denominator contains repeated irreducible quadratic
factors
Find ∫

1− x + 2x2 − x3

x(x2 + 1)2
dx
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