6.3. Integration of rational functions.

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

Theorem 6.13(decomposition to partial fractionshet P, () be polynomial functions with real
coefficients such that
(i) degree ofP is strictly smaller than degree @},
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(v) the polynomials: — zy, * — 2o, ..., 0 — 2, 22+ oz + B, ..., 2% + oy + f; have no
common root,
(vi) the polynomials:? + cyz + 34, ..., 2° + ayx + 3 have no real root.

Then there existunique real numbers ..., Al , ... A, A B, Cl,... Bl ,C, ... ,Bj,
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Remark.Any nonzero polynomial with real coefficients can be decoseolan the way described
in the previous theorem fdy. In particular, if@ is a polynomial with real coefficients ande C
is a root of(), then the complex conjugateis also a root of) and has the same multiplicity as
A.
Remark.An antiderivative of a rational functioé% is computed as follows:
¢ Find polynomialsk andZ such that degree df is smaller than degree @f such that
P(z) Z(x)
Q(x) Q(z)
° Decomposei% as in the previous theorem.
e Compute antiderivative ak and of individual terms of the decomposition.
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