
Homework 8

1. Expand 1
(1−z)2

and 1
(1−z)3

in a power series around z = 0.

2. Expand 2z+3
z+1

in a power series in powers of z − 1 (i.e., around z = 1). What is the
radius of convergence of the series.

3. If
∑∞

n=0 anz
n has radius of convergence R, what is the radius of convergence of

∑∞
n=0 an(2z)n

and of
∑∞

n=0 a2
nz

n.

4. If
∑∞

n=0 anz
n has radius of convergence R1 and

∑∞
n=0 bnz

n has radius of convergence
R2, prove that

∑∞
n=0 anbnz

n has radius of convergence R where R ≥ R1R2.

5. Show that

Log(1− z) =
∞∑

n=1

−zn

n

for |z| < 1, by proving that both sides are holomorphic on |z| < 1, agree at z = 0, and
have the same derivative on |z| < 1.
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