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Beginning of exam paper

1 (a) Define the notion of & domain in the complex plane C and decide whether the following

.ubsets of C are domains:
(1) {z: |2 <3(},  (2) the cut plane C,.

Indicate the reasons for your answers.

(b) State Cauchy Convergence Oriterion. Using it or otherwise, show that
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COMVErges.

2 {a) State and derive the Cauchy-Riemann equations.

(h) Show that if f(z} and f(Z} are both analytic at zg, then f'{zp) = 0.

3 {a) Determine the radius of couvergence of the following power series:
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(b) Show that B
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for |z] < 1, where Log(z) denotes the principal valuc of the logarithmic function.

(Hint: Differentiate both sides.)
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4 {a) State Cauchy’s Integral Formula for the n** derivative and evaluate
62=
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A=
where -y is the contour given by v(t) =1+€e, 0<t<2r

(b) State and prove Liouville's Theorem on bounded entire functions.

[5]
5 {(a} Find the Cauchy-Taylor series of
S
-1 2)
at 0.
[7]
{b} Find the Laurent expansion of
(z41)
2z —4)3
for 0<|z] <4
[7
6 {a} Find all singularities of the function
I
o) =5 -
and classify them.
7
(b) Evaluste
[.&
e (Tt + 1)
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End of exam paper
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