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Problem 1. Supposef(z) =
∑∞

n=0 anzn has positive radius of convergenceR. Suppose we haver with 0 < r < R
such that

∞∑
n=2

| an |nrn−1 < | a1 | .

Showf is injective (one-to-one, monomorphic) in the diskD(0, r). Hint: Factorz − w out off(z)− f(w).

Problem 2. Show

f(z) =
∞∑

n=1

1
n3

zn

is injective inD(0, 4
5).

Problem 3. Let a ∈ C. Compute the radius of convergence of the power series

∞∑
n=0

an2
zn.

Problem 4. Compute the radius of convergenceR of the power series

g(z) =
∞∑

n=1

(−1)n−1

n
zn.

Showg′(z) = (1 + z)−1 in D(0, R).

Problem 5. Let an be a sequence ofnonzeronumbers. Show

lim inf
n→∞

∣∣∣∣ an+1

an

∣∣∣∣ ≤ lim inf
n→∞

| an |
1
n ≤ lim sup

n→∞
| an |

1
n ≤ lim sup

n→∞

∣∣∣∣ an+1

an

∣∣∣∣ .

Problem 6. Let
an = 2(−1)n−n.

Compute each of the terms in the sequence of inequalities in the previous problem.

Problem 7. Compute the radius of convergenceR of the power series

∞∑
n=0

2(−1)n−nz2n.
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