Math 424
Homework  Solutions 7

1. Find the residuc at all of the singularities in the complex plane for the following
functions:

Solution:
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2. Evaluate the integrals

Solution:

a) Sinple pole at z = +i, pole of order n at z = 0. No poles outside the circle centered at
z — 0 and of radius 2. Use outside theorem i.c
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3. Evaluate the definite integrals
Solution:
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For {a| < 1 the pole at z = « lies inside the unit circle and
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For |a] = 1 the pole atz — (17 tics inside the unit circle and
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4. Evaluatc the following mdeﬁmle mtegrals
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Use the formula for improper integrals I_f{.x)e”“dx — 27i ¥ Res[flz)e™ ] where b — 0 and
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the contour is a semicircle enclosing all polcs in
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the UHP. - A=) = Z - < - and there are poles ol order 2 at
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z = tig, a = 0. Only the sccond order pole at
z — ia is contained within the contour.
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Usc the formula for improper integrals _[f(x.)(?"‘“c[x — 2mi Y Res[flz)e] where @ = 0 and
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the contour 1s a semicircle enclosing all poles in
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and there are poles of order 2 at
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