Complex Analysis — Homework 8

1. Evaluate

(a) /Z_lcotzdz
® f, . eaEn
(c) /Z_lsinidz
(d) /2_2263/2dz.

2. Prove that for any positive integer n, Res ((1 —e=#)""™; 0) = 1.

3. Suppose that f is entire and that f(z) is real if and only if z is real. Show that f can have at most one
Zero.

4. Find the number of zeros (counting multiplicities) of
(a) fi(z) =3e* —zin[z] < 1.

(b)

()
(d)

1
falz) = gez—zin |z| <1
f3(2) =2t —bz+1in1 <[z <2
fa(z) =25 =524 +322 —1in |2| < 1.

5. Suppose f is analytic inside and on a regular closed curve  and has no zeros on . Show that if m is a
positive integer, then

RO .
2mi ), f(2) d ;( )

where the sum is taken over all the zeros of f inside ~.

log(2* — 1) = /\/5 @2751 d¢

is analytic in the plane minus the interval (—oo, 1], and thus so is

V22 —1=exp G log(22 — 1)) .

6. Recall that

Show that the above v/z2 — 1 can be extended to a function which is analytic in the plane minus the interval
[-1,1].



