
D-MATH, D-PHYS Complex Analysis Fall 2014
Prof. H. Knörrer

Exercise 0

This exercise is a review of complex numbers, the complex plane and the complex
exponential map.

Due date: Tuesday, September 30th, in the exercise class or at the latest at 3:00
pm in the boxes in room HG J 68. The online questions can be answered until
Tuesday, September 30th, at 3:00 pm.

1. (a) Exercise 3, Page 5, from Complex Analysis, W. Gamelin (from now on
[Gam]).

(b) Exercise 1, Page 4, from [Gam]. Parts (b), (e), (h), (i), (j).

2. Determine all the complex solutions for the equation

z4 =
1− i

1 +
√

3i
.

3. Exercise 2, Page 21, from [Gam]. Parts (a)-(d).

4. Show the following statement: every z ∈ S1 \ {−1} can be represented uni-
quely as

z =
1 + iλ

1− iλ
=

1− λ2

1 + λ2
+

2λ

1 + λ2
i

with λ ∈ R. The notation S1 := {z ∈ C : |z| = 1} denotes the unit circle in
the complex plane.
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5. Online questions

1. Let z, w ∈ C be two complex numbers in the first quadrant of the complex
plane (i.e. Re(z), Im(z) > 0 und Re(w), Im(w) > 0). Choose among the
following only the true statements:

(a) Im(zw) > 0.

(b) Im
(
z
w

)
> 0.

(c) Re(zw̄) > 0.

2. Under what conditions does the equality P (z) = P (z) hold for every
complex polynomial P?

(a) Always.

(b) Never.

(c) If all the coefficients of P are real.

(d) In case P has a leading coefficient equal to 1.

3. Which of the following is a necessary condition for a complex polynomial
P to have as zeros the complex conjugate of every one of its zeros?

(a) All zeros of P are real.

(b) Every coefficient of P is real.

(c) At least one of the two former conditions for P holds.

(d) None of the answers above is correct.

4. Which of the following statements is true?

(a) | exp(z)| = exp(Re (z)).

(b) Re (exp(z)) = exp(Re (z)).

(c) | exp(z)| = exp(|z|).
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