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Beginning of exam paper

1 (a) Define the notion of a domain in the complex plane C and decide whether the following
subsets of C are domains:
(1) {z: ]2 < 4},

(2) the cut plane C, (recall that the cut plane consists of all points of C other than
the negative real numbers and zero).

Indicate the reasons for your answers.

[6]
(b) Give an example of a series '
o0
>
n=0
of complex numbers which converges but
o0
D lan|
n=0
does not converge. Indicate the reasons for your answer.
[4]
(c) Show that if Y >° . a, converges, then a,, converges to zero.
3]

2 (a) Decide at which points (in their domain of definition) the following functions are
complex differentiable.

1) .
f(z) = >

where Z denotes the complex conjugate of z, and

(2) f(2) = 2° + 3zy® — 3z +i(y® + 3z%y — 3y), where z = z + iy. .
8

(b) Show that if f(z) is analytic in a domain and if f(z) is real, then f (2) is constant in
that domain.
(6]
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3 (a) Determine the radius of convergence of the following power series:

W Y @ Y6y "

[6]

(b) The exponential function e* is defined to be

2 3
z_ w2 E .
e —1+z+2! +3!

for z. Show that e®1t22 = 2122 for 3]] complex numbers z3, zo (Quote the theorems
that vou use.)

[5]
4 (a) State Cauchy’s Integral Formula and evaluate
1
—dz,
[r 2(1 — 22) “
where v is the contour given by ~(t) = tet, 0<t<or
[5]
(b) Decide whether the function function f(z), where
1
&=
has an antiderivative in the domain {z: 0 < |2| < 1}.
Explain reasons for your answer.
[5]
(c) State and prove Liouville’s Theorem on bounded entire functions.
[5]
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