UNIVERSITY OF WAIKATO
Department of Mathematics

MATH311A - Advanced Calculus

COMPLEX - TEST
Friday 28 May 2004 - 3.00-4.00pm

Time allowed: 50 minutes

Attempt any 3 questions. Each is worth 33 1/3 % of the total.
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sin(z)

Classify the si ities in C of ———.
assify the singularities in C o R

Show that |e®|=1 for all 6€R.

Show that if z=Re”® and R>1then

and find a value of 6 for which this is an equality.

Prove that {ze C:0<Re(z)<1} is open and connected.
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dy

Use the Cauchy-Riemann oa:mnonw to show f(z)= e s analytic on C.

Let u=2x(1-y). Find an analytic function f so that u= Re f(2).
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Write down Cauchy’s integral formula for the n'sh derivative of an analytic
function. .

Use (a) to show that the only bounded entire functions are constant.

Find the centre and circle of convergence of the power series
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n=0

and examine the convergence or divergence of the series at each point in C.

Find the singularities of f(z)= T
z

Expand f in a power series about z=0 giving the fist 3 non-zero terms and
the general term. What is the radius of convergence?

State Laurent’s theorem for a function f(z) analytic in an annulus

r<|z—a< R where 0<r<R are real numbers and aeC. Give an expression
for the n'sh Laurent coefficient c,,.

1l
(4-2)
giving 4 terms and the general term.

Expand f(z)= in a Laurent series with centre z=0 in 0<|]<4



