
UNIVERSITEIT TWENTE.

o An explanation to every ansïver is.required.

o Use of a (graphing) calculator is allowed.

1. SolveforzeC\{0}:

a) sinh (z) e lR.,

b) zi :1.

2. Suppose thar f (z) : Í(* * iy) : u(r,y) * ia(r,g) is analytic in C.

a) Formulate the Cauchy-Riemann equations for f (z).

b) Suppose that g(z) : a(n,y) + iu(ï,y) is also analy,tic in C. Show that in this case both u(r, y) and
u(r,y) are constant.

3. The contour I is the unit circle lzl: l, traversed once in the positive sense. Calculate:

a) I lo,,'r

b) |ffio,,r

c) [ "'/'dr.,J
r
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5.

Consider
I

Í("\ - 
I

'- r(r-1)(z+3)'
This function is expanded in three different Laurent series involving powers of z.

a) One of the three domains is the annulus {z e C,l 0 < lrl < 1}. Give the Laurent series for this domain.

b) One of the Laurent series of f (z) is given by:

f u,*-
n=-6

To which domain belongs this series?

Evaluate by means of the Cauchy residue theorem:

f d,r

'u/ G?+d,Í'
with a > 0i

[p. v. is the principle value]

6. Prove that all zeros of za + zB + lare lying in the annulus {z e A,l3l4 < lzl < 3/2}-

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

tr{r}(s):

of the tunction F(t).

b) Use this formula to find f,(t) in case the Laplace transform of .F'(t) is given by the function

s2+4'

I r{r1"-"'a,
t:0
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