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Power series :

f(z)=anz ,
on
radius of convey-

#
- (

eiz = cosz + isinz

=> sinzei
cert = ene

when z = in eith,
sinig = esinkly
cosig = eve - : cosh(y)



TheDeMovee
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win
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Assume W O .

There are exactlyn solutions to zu = w = reit

z
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=
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Ex : z= z=
ei2πz z0 = 1 .eil + 0.

- (1)= - z, = 1 . ei(0+2)

any = ei

check : Z= l
;4+1 zz = ei4π/y

iCE2
re
i + 2πR)

zu = re
=
reif by periodicity.

· After R = n-1
,
it starts repeating itself :

in it
z = in ein re = Zo

N

and likerice Zm
= Emmoty ,

and they meanly n interes moti .

· There are no other solutions by factoring :

(EV -w) = (z - z)(z - z
,
) ...

(E -zn-1)
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PopPopetofe .
Let X

,yeR

ii) le
**
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Y) = e
* 119 : ex Gives a new polar form :

it

iii) argle
* (3) = y (m062π)J z = we = r (osEisinG)

-

e" ely z + 8 .

iv) e =0 for all ze D .

1) eF = 1 iff z : 24 in for some integer n.

vi) et is periodic with period 24th , i

.

e

.

z +2πniz For all nete

This
is a

complex
F derivative

:
Lep:

Fee If)( := linf
or polynomials, will say more later'

↳z = nz-
L

E
= o + 1 ++ -

= et ⑪



We want todefine logarithm .
It should be the

inverse of e:

elogz = z

lege
F

= z.

Remember,
x + iy

= e
* eigC

↑ 4
if

re

so guess
:

log(z) = log(ee
:3) = logle") + log(ei3) :argleit)

= logtel + iargles) = iy

.
↑

↑

log length log angle.

But there's a catch : we have to choose a beach

of argust , mening arg(z) c [a ,
a+2+)

this choice of interval

is the branch J

i + 2πT)
z = reit = re

#z = logr + i [0 ,
2π)

-

logz = logr +i+ 2T) [N ,
4 T).



This is why historically people called log
"multivaled function"

.

But we like functions,

So we generally pick a specific branch like [-T,)

or 50 ,
25) to get a function

-

·This is a
familiar iden from trig :

tanfey has many
solutions
,

Ordin
.

So
,

we dement

arcton : R + -,/) so EE).

- Note that argument land so log) is discontinuous

at the endpoint ! So if us choose Ei ,
#),

T on Rolog
is discontinue

+ to +he)
with respec
branch cut Reo

J

Letpalbranch of the lgrith- is Beaspera

log : (150] -> RxiE-T , +) Getine) by ↓

logz = ley/zl + jargz , argzeET ,
i).

Call other branches differ by logz =Tegz + Itil
,
KEE.



Excit
are
the possible solus to

ez = 1

periodicity,
z = :]πT kee

=...,
Itti

,
8

,
2 ti, -

choose the principal branch [0 ,
2) of log

.
&

Then
log() = log() + iay(1)

= 8

-
Chesse the branche [I5 ,

4)
.

Then

Tog(1) = loglI+ ag (1)
=a + i2π .


