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I1.3.2. Applications of the residue theorem

Use complex analysis to evaluate the real integrals

a)
oo
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hint: Write sinz = (e'* — e~)/2i and consider the resulting two integrals with complex inte-
grands. Why is this a good strategy?

c)

/°° d sinz 1
" -
e z 1422

and check your results by means of Wolfram Alpha.
Let a € C with Rea > 0. Use the residue theorem to show that

d)

o0
/ dze " = VT/a
—o0

Now let a € R and consider the integral
e)
/ “dx 1
oo T x4 a?

and define its Cauchy principal value by

lim [/_R do f(z) + /Oo dz £(2)]

R—0"J_ R

with f(z) = 1/x(2? + a?). Determine the Cauchy principal value using the residue theorem. Is
the result consistent with the expectation for a real symmetric integral over an antisymmetric
integrand?

hint: Go around the pole on a semicircle of radius R and let R — 0.

(17 points)
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Assuming “Integral” refers to a computation | Use as a general topic or a character or referring to a
mathematical definition or a word Instead

P o A S TN A 5 S DA RN TS

= function to Integrate:
u lower limit:

= upper limit:

sin x/0c(1+xA2))

-Infinity

Infinity

Also Include: variable

Definite Integral:

.—.8 sin(x) dx =
ISHA.._. + k.Mv

(e-1)nm
e

=~ 1.98587
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