Question

The region R is the rectangular region in the z = x + iy plane which is
bounded by z =0, y =0, z = 2, y = 1. Determine the region R’ of the w
plane into which R is mapped under the following transformations.

(i) w=24+(1-2)
(ii) w = v2exp (%) z
(iii) w = v2exp <ZT> z+ (1 —2i)

Answer
(2) Im=y

Re=xz
Notation: A

Let 0ABC — 0/ A’ B'C’ respectively

(i) w=z+ (1—2¢) is a simple translation by 1 — 2i.

(w)




Let w = u + v.

So R’ is a region bounded by

u = 1
v = —1
u = 3
vo= =2

(i) w= V7eT 2 is a rotation of R by +%, followed by a stretching of v/2:

W

:>{u = x—y

vo= T+Yy
Hence
:L‘:0—>{u - _y}:>u:—v
vo=y
u =
y—0—>{v _ }:>u—v
- 2
x:2—>{z _ 2+z}:u+v:
1Y vl = v—Uu=
y= v = z+1 —_—
These parametrise eliminate parameters

curves in the w plane

In general w = az accomplishes a rotation and stretching of a region.



(iii) w = v2eT 2+ (1—2i) is a rotation of R by +£’ followed by a stretching
of v/2, followed by a translation of 1 — 2i.
Thus
u+tiv=(1+4)(z+iy)+1—2i

u = v—y-+1
:>{v = x+y—2

Therefore
x:0—>{u - _y+1}:>u—|—v:—1
v o= y—2
_o_ U= r+1 e w— =3
y= v = x—2 u—v=
x:2—>{u - 3_y}:>u+v:3
v Y
u = x
y—1—>{v _ x_l}:>u—v_1
(w)
U




