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*» Complex functlon W = f(z) deﬁne a transformatln between

poins in the z-plane and pomts in the w-plane.
A7/ 0 L R N
‘> Examplel: C0n51der the transformatlon w = (1+))z on the

- rectangular region ? R
v/ = W
0 — O
1+j0 = 1+]j
u 1+j = ]2
0+ = -1+j
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Some Geﬁerél?

Figures dlsplaced in the direction of a . , AR
W AR\
ii. Rotation° = eJ ” / / ' \
7 e » AR ‘.'1.,:\ R %
Flgures are rotated in CCW lf 6 > 0 and CW if 9 <0.

ili. Stretching: w = oz

Figures are stretched.

iv. Inversion: w=1/z
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T

Conformal Map"' [e

% Given a transformation w = (z), C, - C;>, C, - C,>. If 0 =
(magnitude and sense), w = conformal mapping.

¢ If f(z) analytic anf f(z) # 0 : w = conformal mapping.
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Llnear Fracti ol al M:
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X Llnear Fractlonal Mapplng Is a transformatlon deﬁned by
7 ‘,'f.-f}.f i r..r,' {ijr .I i . *"‘1 VE\*‘\N‘&%\%\ N \‘X

T( ) = azib| == (is also called bllmear tmnsformatlon)
cz+d S

* Domain of this transformation : all complex z such that z # -d/c.

% T°(z) = [ad — bc]/(cz+d)? . Require (ad — bc) # 0 : the mapping
is conformal.
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** The i 1mage of a circle C (in z-plane) is a c1rcle C’ (in W-plane)
and i is a line C’ if only { ¢ # 0 and the pole z= -d/c on C} .

ST T I T T TR R TR

"Examplel Find the image of the c1rcle |z| 1 under blllnear
transformation T(z) = (z + 2)/(z — 1) ? The image of the interior '
z| <17?

=We have: T(j) = — 1/2 — j3/2; T(-1) = -1/2; T(-j) = — 1/2 + j3/2.

A

mapping /2

— i

—> |
z-plane w-plane

* Find image of interior , use test point: T(z=0) =- 2: left u = -1/2

~ e~ -
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X Method to construct a blllnear mapplng whlch maps three
given points z,, Z,, Z; in boundary D to three given points Wi |

Wz, w3 1n boundary D’. N
o e \ R \Wx?:w.;

| Cross Ratlo of 4 complex numbers: z, z,, z,, Z; is a complex
number:

Z—7| Zy—Z3

(be careful with the order of the number !)
Z—73 7ZH—7

< If w = T(z) = bilinear mapping that maps z,, z,, z, onto w,, w,,
w, then:

Z_Zl Zz _Z3 W_Wl W2_W3

Z—Z3 Zz _Zl W—W3 W2_W1
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