
2026-10-14 LECTURES- SCHLEIMER

&) POWER SERIES : SUPPOSE (am)ReIN IS A
-

SEQUENCE
,
MEC . FIX ZtK .

DEFINE

f()=Rz-ZR AFORMAL) POWERSERIES
--

R=0
,
A

DEFINE = hm sup laa [ ALLOWED I

WE CALL R THE RADVS
N
-FEVERGENCE of f

DEFINE fr(z)=Earlz-E) THE NTH PARTIAL SUM
-

So GET USUAL PROPERTIES As REAL CASE : /SEE NOTES!]
mPLE : f(z) = Ji ile z2r = 1 - z + z - z + --

HAS R = 1
.
NOTE f(z) = + IN Blo;)

NOTE THAT ↓ BLOWS UP AT Z= i So THE
1+z2

RABIVS of CONVERSENCE COULDN'T BE ANY BIGSER.

EXERCISE : GIVE POWER SERIES EXPANSION (AT E=0)
-

For fiz)=z · CHINTS ARE AVAILABLE ! I

EXERCISE : GIVE POWER SERIES EXPANSION AT Z=1
-

Fre f(z)=+
1+z2

C EXPONENTIAL AND TRIG .

--



WE DEFINE

EXP(z)= AGREE WITH

CoS1z)= I exp , cos, sin

ON IRCK
.

WING)=
EXERCISES ID EXP(z) HOLO

,
EXP'(z) = EXP(z)

-

& EXP(Etw) = EXP(E)EXP (w)

3) EXP (iz) = cos(z) + iSFN(z)

GD EXP(z) = 1 IFF zeZi,

(5) EXP(() = CY.

EXAMPLE: FIX WE C . DEFINE FLE)= EXPlE) EXP(w-z)

&; F(0) = 1 . EXP(W) = EXP(w) .

F'(z) = EXP(z) . EXP(w-z) - EXP(z)EXP(w - z)
= 0

.

So F IS CONSTANT ·
So EXPIW) = EXP(z)EXP(w-z)

NOW SET w= ztu EXP(ztu)= EXPlz) EXP(u)

⑤GARITHM Lob : (*+P(c)

DEE : LOP(w) = SzzC/EXPLE)=w]

↳mmA : Los (w) = log(1 wl) + iARP(u)



PROF : EXP(log (1 wi) + :0) FOR OARG(W)

= EXP(log(w)) ·EXP (if)
= IwI . (COS)+ISIN(6)
=(w) · (os(t) + isin (01)
=Iw) go = w I

80 : LOG IS "CONTINUOUS"
.

WE WILL SHOW (MUCH

LATER) THAT IT IS HOLOMORPHIC

--

DGMENTS : SUPPOSE p ,gEK . DEFINE [Pig7
TO BE THE LINE SEGMENT BETWEEN THEM . WE

USE THE SAME NOTATION FOR THE CONTOUR

W : (0 , 13-> C ; (H)
= (1-E)-p + tiq

E-
[P .G]

P

#NVEXITY : SAY KCK IS CONVEX IF
,
FOR ALL

P I qEK WE HAVE [pig]CK .

Expe

O LEXAMPLE
-EERCISE : BIZjr) ANDFir) ·

G
-

ARE BOTH CONVEX
,

DEF: FOR SCK , DEFINE
-

Huc(s) = 1[kx)cx]



MUSICTURE Of EXP AND BRANCH of 106 .

-

·
-

S

--- & -i~-x
⑧-- ---
-T -

!

-- ! -①

----
-

I
EXP ↓- ! -

I

-
-i-O - -TO-

-

W
V


