
6.3. Integration of rational functions.

Definition. Rational functionis a ratio of two polynomials, where the polynomial in denominator
is not identically zero.

Theorem 6.13(decomposition to partial fractions). LetP,Q be polynomial functions with real
coefficients such that

(i) degree ofP is strictly smaller than degree ofQ,
(ii) Q(x) = an(x− x1)
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such that we have
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Remark.Any nonzero polynomial with real coefficients can be decomposed in the way described
in the previous theorem forQ. In particular, ifQ is a polynomial with real coefficients andλ ∈ C

is a root ofQ, then the complex conjugateλ is also a root ofQ and has the same multiplicity as
λ.

Remark.An antiderivative of a rational functionP (x)
Q(x)

is computed as follows:

• Find polynomialsR andZ such that degree ofZ is smaller than degree ofQ such that

P (x)

Q(x)
= R(x) +

Z(x)

Q(x)
.

• DecomposeZ(x)
Q(x)

as in the previous theorem.
• Compute antiderivative ofR and of individual terms of the decomposition.


