Math 246A Fall 2013

Homework 1 (due: Mo, 10/7)

Problem 1:
a) Let (X, d) be a metric space, and A C X be a connected set. Show that
every set B C X with A C B C A is also connected.

b) Suppose f: C — C is a continuous function with exp(f(z)) = 1 for all
z € C. Show that f is constant.

Problem 2:

a) Show that the function z % is continuous on C \ {—1} by using the
e-0-definition of continuity.

b) Suppose {z,} and {w,} are convergent sequences in C, say z, — z and
w, — w. Assume w, # 0 for n € N and w # 0. Show that z,/w, — z/w
by using the e-definition for convergence.

Problem 3:

a) Suppose that z,w € C, |z|,|w| < 1. Show that ’12 i

<1
— Zw

b) Theset M = {z € C: |z—1|/|z+2i| < v/2} is the complement of a closed
disk. Determine its center and its radius.

Problem 4:
a) Let P(2) = ag+a12+ -+ ax_12°"* 4 2¥ be a polynomial of degree k € N
with complex coefficients aq, . .., ar—1. Suppose that P(z) = H;?:l(z — zj).

Find an expression for Z?:l 27 in terms of the coefficients of P.

b) Letn € Nand ¢, = exp (%) fork =1,...,n—1. Find a simple expression
for

n—1

1

(G —1)2

k=1
in terms of n.



