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Problem 1: For which z ∈ C do the following limits exist:

a) lim
n→∞

zn, b) lim
n→∞

n! zn .

(6P)

Problem 2: Let %1 be the convergence radius of
∑∞

k=0 ak zk and %2 the convergence radius of∑∞
k=0 bk zk. Prove the following propositions:

a) If |ak| ≤ |bk| for all k ∈ N, then %1 ≥ %2.
b) The convergence radius of

∑∞
k=0(ak + bk) zk is ≥ min(%1, %2).

(6P)

Problem 3: Let fk(z) = 1
1+azk with a 6= 0. Prove that (fk)k∈N converges uniformly to 1 on

Br(0) for 0 ≤ r < 1, and uniformly to 0 on C \BR(0) for R > 1. Does (fk)k∈N convergence on
C? (6P)

Problem 4: Determine the Taylor series of the function
√

1 + x, −1 < x < 1 around x0 = 0,
its convergence radius, and check whether

√
1 + x is analytic. Hint: You can use the binomial

series. (6P)
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