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LAST TIME
-

PROPOSITION SUPPOSE U A DOMAIN SupPOSE f : n ->& CTS
.

-

SUPPOSE - SATISFIES THE REPRODUCTION FORMULAIH U
.

↑

f IS ANALYTIC IN U .

IHM : HOLOMORPHIC = ANALYTIC .

--

(D) SERIES EXPANSION &

-

RECALL : FIX ZotK . SET Ro = INF9(z-c1 : ce D -u]
-

or< Ro .
DEFINE

Hz)

&DEFINE FIw) = Zar(w-z0) ·

THEN F IS A SEES EXPANSION
For f IN BlEo; Ro) .

THAT IS :

COROLLARY : () f(*(201 = 1!· ar

() dr INDEPENDENT of CHOICE of
re (0

, Ro) ·

(3) limsupam If
Ro R-> C

-

& CONVERSE TO EVERYTHING : MORERAS THM ,

--

THEREM : SUPPOSE U A DOMAIN. SUPPOSE f :-K CONTINUOUS.

-

SUPPOSE f INTEGRATES TO ZERO ABOUT TRIANGLES IN U

TEN f IS HOTOMORPHIC IN U
.



BOOF : INT TO ZERO ABOUT TRIANGLES IMPLIES HAS

PRIMETIVES IN DISCS
,
SO FIX Zoth ,

rTO So

B =BIz
, r)CU . SO HAYE FiB->I WITH Fl=flB .

SO F HOLOMALDHIC IN B . SO F ANALYTIC IN B .

So FI ANALYFTC IN B . So f ANALYTIC IN B
.

So f HOLOMORPHTC IN B
.

So f HOLOMORPHIC IN U
. It

--

6DAMENTAL THMofCOMPLEX ANALYSIS

THEREM : SUPPOSE 1 A DOMAIN , supposef :n->
-

CONTINUOUS
.

THEN THE FOLLOWING ARE EQUIVALENT:

(1) f IS VOLOMORPHI) IN U
.

(2) f INTEGRATES TO ZERO ABOUT TRIANGLES IN U.

3) f HAS PRIMITIVES IN DISCS IN U
.

(4) + INTEGRATES TO ZERO ABOUT CLOSED CONTOURS IN

DISCS IN U
.

() - INTEGRATES TO TERO ABOUT ONE-BOUNPARIES IN U

(6) - INTEGRATES TO ZERO ABOUT REGIONS IN U

(7) - SATISFIES THE REPRODUCTION FORMULA IN U

(g) f IS ANALYTIC IN U .

-

() AN EXERCISE TAVE W = -L +i
-

TAKE U : Co
,1]-> C To BE ((t)= (1-t) + tw

COMPUTE J~



PICTURE % · i WE ANALYSE THE
-

I CONTOUR INTEGRAL
j

THREE WAYS ,

- I
(O) DIRECTLY

↳

1
=(-1))
=
=
=wi,As
-



=A
-"

s = 4/ze
=() (x+zw1)) liz ds=du/zi

((w- 1 +z(-1)(v2- 1) = =(w- + 2) =/ +i+) =2

== =

=
i /ARITAN (v) -ARITaw(-s)] = i(-7)]

= 2πi/3 .

(2) use detido so
PICTURE

Toi =D
·

·
= 2πi/z

.



(3) USE CAUCHY'S THM

R IS A REGION
PICTURE

Y
IN RY = C -50],

so B -0 IS A- ONE BOUNDARY

IN CX.

So NE B:2 -

B &10) = eit
, B'l)-ieit

-wi=


