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f(2)dz  _ 2nmi .
Cauchy integral formula éc menr ke f™(z), n=01.2,..

Residue at the pole of the order m  Res {f(2), z,) = —1—% [(z~ zo)'_"f(z)]’
(m=1)'dz ] 2=2p
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Problem 2 (20 pts): Given the function f(z) = csc? 2 In(1 = 2), find
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(a) the order of the pole at the origin, ,&,( - et: -3¢ 4‘ ( & 3’

(b) the residue there, and [1 a) l D¢ QY%(? %\(. r

(c) theintegral around a (small) path C enclosing the origin, but no other smgularmes
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Problem 3 (15 pts): Find all Laurent (or Taylor) expansions of the function f(z) = —'— about z = 2.
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Problem 4 (10 pts): F:nd] ﬁ 244224 1 —dz using Cauchy’s integral formula, where C is any closed contour containing zo.
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Problem 5 (20 pts): Use the residue theorem in evaluation of the following real integral: [; n a0 _ (el < 1).
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Problem 6 (25 pts): By integration through a branch cut, show that fo xb +: = "bz:-”csc nma, 0<ac<l. %
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