
MA3605 , Andreas Fring, Mathematical Methods II

Mathematical Methods II

Coursework 1

Hand in the complete solutions to all five questions in the general office(room C123).

��������: Tuesday 3/11/2009 at 16:00

1) Find all values for the expressions [5 marks]

z1 = (1 + i)
i and z2 = 1

√
2,

in the form z = x+ iy with x, y ∈ R.

2) Verify that the function [10 marks]

w =
α

2

(
z +

1

z

)
for α ∈ C,

maps the exterior of a semicircle with radius one centered at the origin onto the upper

half plane.

3) Prove that the most general linear fractional transformation, [10 marks]

w = T (z) =
az + b

cz + d
for ad− bc �= 0;a, b, c, d ∈ C

which maps a circle of radius one into a circle of radius one for a �= 0 is given by

T (z) = eiθ
z − γ

γ̄z − 1
for θ ∈ R, γ ∈ C.

Determine a, b, c, d as functions of θ, γ. Depending on the value of |γ| find the region

to which the interior of the unit circle, i.e |z| < 1, is mapped to by the function you

constructed. Find the corresponding expressions for the case a = 0.

4) Find a transformation that maps the parabola [5 marks]

y = ±
√
4α(α− x) for α ∈ R,

to a straight line.

5) Find an analytic function that maps the exterior of the unit circle into the interior

of a regular hexagon. [20 marks]












