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o An explanation to every answer is required.

o Use of a ($aphing) calculator is allowed.

1. SolveforzeC\{0}:

a) e' : ei',

b) Logzz_ 2Logzf2:0.
[Log z is the principle value of the logarithm function]

2. Consider the harmonic function u(r,y): sin(e) cosh(g).

a) Find all harmonic conjugates of. u(a,y) defined on IR2.

b) Let z : x *iy. Determine the analytic function /(z) with Re (/(z)) : u(r,y) and /(0) : i. Express

f (z) in terms of z.

3. Calculate the following contour integrals. The contour C is traversed once in the counter-clockwise
direction.

a) / , iiii') 
=. 

u dz, with c the circre lz - al : 2.' .! A-t)'(z-5)'

b) I *or,with C the circle lrl: L.

C



4. Consider
I

f(,):*
Find the Laurent series expansion in the regions

a) 0<lzl <1,

b) t < lrl,

c) 0<lz*11 <1,

d) 1<lz+11.

5. Evaluate by means of the Cauchy residue theorem:

," j_ffiu. , .

[p. v. is the principle value]

6. a) Formulate the Argument Principle.

b) Evaluate
t t-3

J#no"'
C

with C : {z eC I lzl : 3} positively oriented.

c) Prove that the equation zB + 9z * 27 :0 has no roots in the disk lrl < 2.

7. a) Formulate the inverse formula for the Laplace transform

T
a{r}(s) : J r1t1e-ilat

t=0

of the function F(t).

b) Use this formula to find F(t) in case the Laplace transform of F(t) is given by the function

1

G+1f

Grading points

la:2
b:3

2a:l
b:3

3a:3
b:3

4a:l
b:1
c:1
d:1

5: 6 6a:.2
b:2
c:2

7a:l
b:4

Total: 36 * 4:40 points


