
Complex Function Theory
(152025)

Thursday, 2009, June 25, 9-L2am

To every answer, a motivation is required.

You may use a (graphic) calculator.

For those who have gained the homework bonus, they do not need to solve
exercise 6, and still get these four points (see the score table below).

1. (a) Find all z € C for which sin (z) : cos (z). ?
(b) For which z € C is Log (i") : z Log (i) ? i

The.complex function / (z)_is analytic for all z e C.

Denote z : r * i.y, Rn(ÍL: u and Im (Í) : r.

(a) Formulate the Cauchy-Riemrnn relations between u a.nd u and
press /' (z) in terms of partial derivatives of u and t,.

(b) For f (z)it isknown that fr--72ry -62 and /(0):3-2i and

l' (0) :1. Find the function / (z) .

(Hint: determine fi.rst the tunction l'Q)). f
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4. Find the Laurent series for the function

(z+r)(r-2)

in each of the following domains:

(a) lzl < 1

(b) 2 < lzl.
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5. Verify:

7. Verify that the Fourier transform of

f

[* . "'= d.r: 2T=

J_* rle', gíB

(Hint: use the residue theorem for a rectangle based on the real axis with
height f ),

f . (a) Formulate Rouche's Theorem for analytical functions.
(b) Prove, using Rouche's Theorem, that every porynomial of d.eqree n has
n zetos.
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