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Introduction to Complex Analysis

Problem 1: Consider the sequence (fn)n∈N that is formed by the functions
fn(z) := zn.

1. Decide whether the sequence converges on the set D := {z ∈ C | |z| < 1
2}.

If it converges, find its limit, i.e., the function to which it converges.

2. Decide whether the sequence converges uniformly on the set D.

3. Decide whether the sequence converges on the set E := {z ∈ C | |z| < 1}.
If it converges, find its limit, i.e., the function to which it converges.

4. Decide whether the sequence converges uniformly on the set E.

Problem 2: Prove or disprove that

∞∑
n=0

nzn =

∞∑
n=0

n2z2n

for all complex numbers z satisfying |z| < 1.

Problem 3: For the function

f(z) =
1

z2 − 2z − 24

find a Laurent series

f(z) =

∞∑
n=−∞

cnz
n

about the origin that converges for all complex numbers z satisfying 4 < |z| < 6.
Make a table with the explicit values c−3, c−2, c−1, c0, c1, c2, c3, and determine
where precisely the Laurent series converges.



Problem 4: For the function

f(z) =
1

z2 − 2z − 24

find the Laurent series

f(z) =

∞∑
n=−∞

cn(z − 6)n

about the point 6 that converges for points close to 6. Make a table with the
explicit values c−3, c−2, c−1, c0, c1, c2, c3, and determine where precisely the
Laurent series converges.

Due date: There is no due date. The completion of this sheet is voluntary. The
solutions will not be collected and will not be graded. However, these exercises
provide valuable practice for the final exam.


