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Let i be the imaginary unit. Let f(z) be a complex function which is holomorphic except

at K non-integer, complex numbers aq, as,...,ax. Assume that ay is a pole of order one

and the residue of f(z) at ay is Ag for k =1,..., K. Assume that lim zf(z) = 0. For a
zZ—00

positive integer N satisfying N > nax lag|, let T'y be the rectangular path connecting

N+i+Ni,—N—1+Ni,—N —1— Niand N+ 1 — Ni in this order. Answer the

following questions.

(i) Show that there is a real number M independent of N such that

|cot mz| < M
1
holds for any z on I'y. Here cotw = .
tan w
(ii) Show that
lim (2) cot mzdz = 0.
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(iv) Let ¢ be a non-zero real number. Show that
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