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Example 1: Rotation by 30°
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as a complex function w=f (z) = ze

f(z) is holomorphic w.r.t. z

conformal map '(7) = '™° =[1 ﬂ] ;
V zeC f (Z) > 6] |3
no critical point é £

0= e‘ f'( z)| —¢1 homothety with factor 1
identity ? ,1;
0" = 9+argf'(z) = 9"‘% rotation by an angle ®/6 ’;‘
.. locally s

a rotation behaves locally in the same way as globally



Example 1: Rotation by 30° (cont.)
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the same magnitude, the same orientation: conformal
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Example 1: rotation map | g
Choose a transformation: N
Download conformal.p* and run it | .. 3
initial frame
| rotation Z*exp(i*pifG)

1 ZA2

« | >> conformal ﬂ -

expiz)
] 1.4z S
H . ] middle frame |
1.4(z-1) g—
=
w 1 (z-1)0(z+1) S
< £
Sz+1.4z) q.?
% ‘ S
.« | menu() |

‘ﬁ 1 final frame
' ' [ 2 =
2
i N
N
P’ [a'4
P 2 =
* Download the p-code from the E-learning platform ' it . S
2




Example 2: quadratic map
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z°

as a complex function W = f(Z)

f I N
conformel W 11()=22=[2le

critical point: z=0 é
IOCCl“y at: z#0 scale factor |

, argz]

Conformal Mappings

. Y agie] | homothety )
£ =tz = ‘2]z \, v |
0" =06+arg f'(z)=6+Hargz rotation | | 2
The local homothety and rotation change |OCG”Y 5

at each point of the complex plane




Example 2: quadratic map (cont.)
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critical point: z=0
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not the same magnitude: non-conformal at O




Example 2: quadratic map (cont.)
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w = z?
at a point z,#0
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the same magnitude, the same orientation: conformal




Example 2: quadratic map
Download and run conformal.p

initial frame
‘>> conformal y
HE )
" _ middle frame
3

&

4M. -

2tz

Z*exp(i*pis)

quadrati£> 242

conj(z)

expiz)

14z

1.0{z-1)

(Z-1)0(z+1)

Sz+1.0z)

Choose a transformation:

menu ()
final frame

3

£

at Origin Mﬁ .

&
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Example 3: complex conjugate map
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as a complex function W= f ( ) Z

f(z) is not holomorphic w.r.t. z

anticonformal <:j f(z) is anti-holomorphic*

Conformal Mappings

of
z=z—iy TP o Yy Y
=f(z)=z2=2—1 A % 9
f(2) Y of 55 oy
3_31 =t conjugate

Cauchy-Riemann Eqs.
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*f(z) is anti-holomorphic, i.e. f(z) is differentiable w.r.t. Z




Example 3: complex conjugate map (cont.)
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anticonformal

Conformal Mappings
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the same magnitude, inverse orientation: anticonformal




Example 3: complex conjugate map [ = THN -
Choose a transformation: |
Download and run conformal.p | .. &
initial frame
Z*exp(*pi)
" ﬁH>> conformal ﬂ ‘
conjugal conj{z)
A exp(z)
FEEE & middle frame 1 ::” g
| s
(Z-1).0(z+1) S
F
S¥(z+1 J7) Nl
= 1 - menu () >
final frame
FE w §
=
R i &




Example 4: exponential map |8
Download and run conformal.p |
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2tz-1

w=flr)=e ) f()=e€

conj(z)

['(z) = € = e¥eV = |e*, y+2km] w _

scale factor ~

1z g
|f The local homothety and rotation g
Z> angle > change at each point of the complex e S
— (Z-1).0(z+1) r—
arg|f"(z >] =y | plane
~ SE5z+1.4z) qe
>> conformal 5

initial frame | middle frame final frame %/
’ E
it wE ﬁﬁ os_ﬁ

] B .

& &




Example §: inversion map [Sn= TR ¢
Choose a transformation: C>|
Download and run conformal. %
i 8
w=f(z) = l/z — > fY2)=-1/z2 |l
A ZA2
syms X y real; z=x+i*y; f=1/z; coni(z)
disp(diff(f,x)+i*diff(f,y))
0 < holomor‘phic The Ioca.l homothety ! exp(z)
fprime=diff(f,x) Whd rotatic GPange at Eb 112 8,
fprime = each point of the com- 1 =
-1/(x + y*1i)~2 PIGNRIS"S . %Q’_
T—— (Z-1).1(z+1) TE:
lim f'(z) =0 itis non-conformal at infinity e 5
7300 3
‘» conformal \ menu ()
| | .' ini'tialfr'ameA i | | | mid'dlefr'ameA i | | .V finalfrvameA
‘ 7 ‘ ’ N
|| | &
O [ . =
the image || =
of Oisae -
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