TRIGONOMETRIC INTEGRALS

Complex Analysis, Theorem 13.1

Drew M. Schaffner

THEOREM 13.1 (Trigonometric integrals). Let R(x, y) be a rational function with no poles on the circle
22+ yz = 1. Then

2w -1 _ -1
/ R(cos , sin 6) df = R(Z+Z i )ﬁ
0 |z|:1 2 21 124

and the right-hand side is 27ci times the sum of the residues of its integrand inside |z| = 1.
Source: [1, ch. 6]

Proor. Parametrise the circle by z = #%,0 < 6 <27 Thendz = izdf, cos§ = %(z +z 1) andsind =

L (z — z7"), which turns the contour integral into the real one. The integrand on the right is rational in z, so it

has finitely many poles, and Theorem 12.1 applies. [ |
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