
Pl - Pt ☒
-

Complex Numbers

We add to
. IR mother number or i' = -1

Complex numbers at its a.BER

ta
z=a+ib We identify 03 with {a+oo:aeR}
Retz)= a

z= ✗ + iy×Im (7) = b 1+00

• - i



( ×, tiy ,) + (xztiye) = (4+42)+514, +ye)

(× ,
+ c- 4) • ( tztiye) = (4×2-4,42) + i (44×1-4241)
-

Exercise : Z
,
1- 2-z= Zztz , (211-72)+-23 = z , +2-(1-23)
2-
( Zz = ZZZ , (zizzzg = Z

, (2-22-3)
2- ( (Zztzz) = Z

, Zzt 2-12-3

kz= kxtiky tf KEIR

What is wz generally for w
,
2- c- ①

2- = ✗ + iy
iz = ix - y

f = - y + is
2-=i



:#
•

- i

Looks like rotators by Iz radius

2- = ✗ + iy / 2- / = ✗2+y(

12-14 ✗ 2+42

liz / =/ y - ix / = y2tfxÑ=FÉe=lzf



/ Z , Zz / = 12-11 Izz /

Verify on HW
.

2-
, w

dist between the two :

Iw-4

( 2-
µ , Zz) (w, /we)gy.y.gg#



2-= ✗ toy r= 12-1

✗2+42 = p2

(E)
' +1%5--1
-

There is an angle ⑤

with F. = cos0 ¥ = siro

✗ =

rcoso-y-arsinoneioz-rcoso-tirs.NO
= r[cos0+ismO-]-



Z
,
= T ( cos Qt c- sing )

Zz = rz ( cos Oz + c- sin 0-2)

ZiZz= rirz [ (cos 0, cos -02- Sino, son -02) 1- c- (cosQsir-ztcosO-z.sk

= rirz [ cos (0,1-0-2) to sin /Q+0⇒]
ñ OT

Angles swim and length multiply is complex malt,

Rei ④ 17,2-2 / =rirz-lz.lk/r.eiQreeiQ=
¥ ④ = Qtoz

c-= cos (E) + c- sin (E)



EH = cos 0 to son Q (really?)

e.
✗
= I + ✗ +¥

.

+ IF + ¥11- - - - -

eio = It c-0--9? - i ¥? + ¥1 - -
- -

-

- a - E. +0¥ - ¥
.

:-) + i(a- E. + E.- - . - )
= cosG- + i sin

Oi
-0, + c-OzeiQei% = ei +%) =

e

etew = extw
2- = at ib eZ= eaeib



eas-ib-e.ae#.
2- = ✗+ iy I = ✗ - c-y complex conjugate.

•
2-

É•¥¥÷=
a) 12=1--12-1

b) 12-12-_ 2- I = xityz

c) E- =t

d) zw-=z=w- I
"9

e) reit =

rcoso-tc-rs.sn#--rcosG-irsonO--rcosl-0-)+o-rsihtO-)=reii0-



Geometric operations via complex numbers :

f- : ① → ¢

a) Rotate 6 about 0 by * radians

②
f-(e) = iz

Leitz

f- (e) = eioz

b) translation by we Q

|-¥
? ""

f-G)= ztw



c) reflection about ✗ - axis

f- (e) = I

ÉTUI
•

g

•

W

•

%
• ei°(z-w#

ecttz + w( 1- eat)



e*i= -1

€zT=ei0eE
= ditz

- ( x - c-y) = -✗ toy


