
QUESTION
Evaluate the following real Fourier integrals:

(i)
∫ ∞
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cosnx

x2 + x + 1
dx

(ii)
∫ ∞
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sinnx

x2 + x + 1
dx

(iii)
∫ ∞

−∞

cos x

(x2 + 1)2(x2 + 2)
dx

Hint: to solve
∫

cos xf(x) dx, where f(x) is a real function of x, solve
∫

eixf(x) dx, then take the real part of the result.
Similarly, to calculate

∫

sinxf(x) dx, take the imaginary part. Remember
that to evaluate

∫

eixf(x) dx, you must close the contour with a semicircle in
the upper half- if you closed in the lower half the semicircle would contribute.

ANSWER

(i) I =
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= ReJ where J =
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Closed contour in upper half plane
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(ii)
∫ ∞
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sin(nx)

x2 + x + 1
= ImJ = −
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(iii) I = ReJ, J =
∫

γ
eiz

(z2+1)2(z2+2)

Poles inside the contour are : z = i a double pole and z =
√

2i a simple
pole.
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