Question

Let f have a pole of order 2 at z = zy and write ¢(z) = (z — 29)%f(z). Show
that the residue of f at 2y is equal to ¢'(z).

Hence, or otherwise, evaluate by contour integration
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Answer
f(2) has a pole of order 2 at z
b b
So f(2) = — —+9(2)

(z—20)2% z—2
where ¢(z) is analytic near z.
(2 = 20)2f(2) = b2 + b1(z — 20) + (2 — 20)%9(2)

—(2 = 20)°f(2) = b1 +2(2 — 20)9(2) + (2 — 20)*¢'(2) = by when z = z.
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i) Let f(z) = At

Let I" be:
DIAGRAM
f(2) has a pole of order 2 at z = i inside I, with residue
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Thus /_Oo flz)dz = 5 and so/0 mdw =7

Let z = ¢ and C be the unit circle
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So f(z) has a pole of order 2 at z = z,, with residue
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