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Review of course material :

Complex number (a
,
b) E RR2 --> Ra

carbit (c.d) = Catc
,
bedr ·

(a
,
) (cid) = lac-lod

,
addock

Imaginary unit i = 10
.
1)

Any complex number uniquely written as at b : where 4
,
bER

-gwith complex numbers : group terms withi remember :
2

= -

ratbil(cadi) = actadi + bci tod = ac-odti ladic
= = 1

Division by 20: Ti=adi= atdaror
Geometric approach : z= a + bi E carb *

-1

Conjugate = = a-b :

a-bi

↑ iModulus (z) = Vaktik ( = 4 (a
ld)N) -bi

1z/1 = zz
,

Izn) = IzlIw)
,

En = ET
,

...



Any z = atbi
,
zF0

,
can be written in polar coordinates as

z = Iz) :
↑

eif = cos Otisin
, zargtz

Angle o not uniquely defined definedas to his favorPrincipal argument Angiz) (z +0) is the unique
--

angle in 1-T
,
+)

# e
Ex. Arg(i) = E , Argizl =0

.
Ang & = T
->⑩@\@ &

- 2

(arg(z) = & Argez) + htt : bet3)

· to .
zw

If z = /ze
,

w = Iwleif
.
Then

zw = /zl/w) eit ein = Izlln) eitbt -
E.
(1-i) = (e+ = (10e-18. = 16 a m =16

&. WE K is anAt of ze if z"I w
. ~*

Im Any zEK
,
z 0

,
has n distinct with roots
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Ez
= /zleiArgzt

(z)

wo = Izthe: (wor = Dzf)" (ein = (z)giarga = zfn

-zetwir = late Oktn- (w = z)

- 1 ↑··iAN 4th roots of - are : since =1.T-

woe =eithe (
w = eit = e
:

⑳ We
·
We = ei Wy

Principal7th roof = wo = Izifeifzeo
,

N = O

Exponential : if z = sty ,
define et = exty = "(cos y fisiny(

eztw = eten
,
jett = e-Z

......
e
:

MPeriodic : ezthti = et S -T --* ↑
-> -
/ - -M O>-> ->exp/s) =K - (-0

,
of -

& Enter : ei=cosatisin
,
ex = cast-isino -//

Log : C : 200

eeELogize
:

Argo gez
Log

eitiz
sin z =

2:

cost =

iz

(logte) = dwaK : en = z3 = blog(a) + etik : ke(3)
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=Topology of 4 closed andfounded TIf

Open set ,
closed set

,
bounded set

,
compact set

T
connected set

zu -z if Jug : znebzo) ↑

O

any
two points can be be joined by path

forn?no
inthat set

CQ ===
f : A - K cont

.
atzo if -

-

-----
- (E - ⑧......X 78 : If(z) -fiz0)(CE whenever
·

zo
1z-z/28

,
z A

I cont
.
at to # Reff) and Imit) cont .

at zo fizn) -f(zo) when zn->z

zu
·
Eretcont. in Can Arg(z) , , Logz cont

. in 4-1-0
.
08 g

- is&iAnalyticfunctions = -

,
------&- -

·
z

f : U -> K is complex .

diff
.
of zew if

--

lim Efizt exists V sea. Wh Tz ,
wEU-2zB

,
and is independent of sea.W - z-

Thei te F : Us K is ic if it is complex diff .

XzEU.



I complex diff. at z

E f(w) = f(z) + f(z) (w -2) ten)(w-z) , q(w) -O as w -> z

Rules : [fgl'(z) = f(z)g(z) + f(z)gtz)

Ifltzi=gtz)
- f(z) glas

g(z)2
Janzt ...Tanztao = nanzhInflauzumt ... A

(ez)' = ez
·

z K

(Logz) = f
↑
ze(47- 8

,
01

Chain rule : (Fog)'(z) = figtz)) guz)
Inverse : if fighull =V VEV

,
and Fignl) #O ,

then

g'u=
a real valued
m

- = n fir is complex diff
.
of z E

& urvyi and firz) = dotzitivitie
connected e↓

= Vytinytz)
Im If fiVEK is analytic and Retticoust

,
then =causte

fintiv , hecoust = Koe0 , my =O.xeO . vy EO
fentir const
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complexintegration ·- GrX

Ampath is a (cont) mas u
: Taib) -> & ·

(piecewise C (piecewise cel
Path integral

~ frz)de = Fractil sit) de O↳ - M·-⑳&zinf

Segment Ez
,
w] (H = z + +w-z)

Circle path Snitl = zotrehit
<

ne T

& reverse , -M composition

⑳5 dz = 27 : ⑳ODIz
,
r ·

a*aughintegraFofdeitFroitafeze

= idzl



Lef. F : USC is a primitive of F : Ue4 if F is analytic-

in U. and F'1z) = f(z) ,

Thm If f : VeC is cont
.
and F is a primitive offin U

,-

then

f f(zldz = F(ocbl)-Flucall

·se↓ piecewise a path in U
.

Dar

-5 fdz ↑ T

uprail n ->②@\@°

(gz)kE ⑩
=anchy's tha and applications

-ChyFor triangles : if F : U-K is analytic in UL wob and cont
.

in U
↑

S f(z)dz = 0 A Triangle ACU .

ob #



anchyin convex sets : if f : VEC is analytic .
U convex

,
then

f f(z)dz = 0 X piecewise Coath vinU .

· Z

~
y

unchy'sintegral forma : if f :Vee is analytic ,
·

U convex
.
then closed

O
↓Friede * ↓ Niecewise c path in O .

R
winding number no=299 : Notz) t I

compute integrals :

·sfor edz on erzu
.

derezedaute- de
↓

-at (fecena)-fel - note)(
= 25i(fe-eff·z= Tie-Tief



Thus:

· analytic functions are infinitely diff.
· Lanchy formula for derivatives

I (zoll E
eidizat

· Canchy estimates
un

· Lionville : rounded analytic + : C-K is constant
· Fundamental thm of algebra
· Morera's Theorem


