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ComplexNumberber" : such that

in = -1
,

Def: complex numbers &

The system of complex numbers &
is

i real
· The vector space

R2 = C
,

so

Just
rector

addition

(x ,

+ i y ,) + (x2+ iy) = (x ,
+x+ i(y ,

+ yz)
-

alxiy) = ax, tiny , FaeR

· with multiplication

(x ,
+ ig , ) (x

2
+ i yc) =

X
,xz

+ iy , x e+ :yex ,
+ i y ,y

= x
,42- y ,Ye

+ i(y ,
4+ yz4 ,)

ie
Let z =

xting.
"Realport" Rele) =X So

, Recr
"Fungit.

In(z) = y



= aka
modulus or

absolute value&as ,

it's

magnitute a
lot.

ef:PolarforepotMore 121 is a real number
-

Same as norm
on 2,

(z)=2 +62
- 1zk=

a2 + 62

Jaka angle , phase
*

ad theaugment
is the angle Go ,2) it make witha

the realaxis : write : arg(z) = 0.

z = r cost + insist# = r(cost + isinO)

[= re
it (later

* We have demanded GETO ,
2T) to remove ambiguity ·

But we could just as easily have asked OEFIT
,
i)

& Of [I ,
10)

.

We call the choice [a
,
a+2it)

a beach of the argument ,

Ex: find the polar form of
z = 1 + it

TJA:

:
(z) =i =F = 2

a-y(z) =arctm/ two
=>

z = 2kos + isin)
↑ ↑

~ (cost + isinG)



E : What path is traced out by U : to ,
2- &

W (t) = 10 (cost + isint) ?

= 18 eit

2: VIE)=

-
and this makes sense since /W(t)) = 10

and arg(t(t))
= E

· Rectangular form zexting is nice for "vector space

stuff"
,

like addition and subtraction .

· Polar form is nice for multiplication :

7. = reit22
it

2

i(t
,

+02)
= r

,
r2l

EPrositio = 1z
,
11za

· arglz ,
[a) = arg(z ,

) + arg(5)(2062π)



Geometrically ,

~

Note : argle) = 0
- Iz=Ratio int

Note :

if ↳Za ZiZz

Ex :

Find all solutions
to Iztl andz1c

Well
,
zatib has /E =

a+ 62

Iz1) means
distance from O

E
is less than I

# is the cie

#

So :[z : /zk1] = closed diss of radius I
,

centered at z = 0

⑭
and

#

&E : (z)4] = open
discofratius I

,

centered at z = 0

·



Exetine f : C -K by flz) =2
.

How to

think about it ?

well... (a +bi)" = a262 + idat is just confusing .

But

let = let squares magnitude

r
while

argle") = argle .
z) = arg(z) + argle) -

od2i

= Zarg(z) mod2

-Fangle) #,

Y

.220
= argle)

2

All together :
Z

zo
Ex: Find all solus to z = Zi.

Soh'
-

hi = (a + bi)2 = a +
2abi =

62
.

Just like vector equations ,
this is secretly2egns Creald imagina

]s It i
a = b = 1 I and

a = 0 = - 1 -
- 1 - i

riti


