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# Cauchy-Goursct TheoremI
-...

· Essentially , the C-G Theorem gives an

integral representation of analytic functions
which tells us that there are n I

regularity analytic functions
. I . e., if fiD -C

has a derivativen in an open
set D , then

f()(z) exists zeD. We
then use GG to

prove that the Taylor
Series forf converges

in a nbhd of every point zo -D ;
in

f(z) = On(E-Z0)" , ay = fedn !
n = 0

converges for 12-ZoKR ,
R = largest

radius such that By(Ed) < D .

CHW) Not everyCo real f is "analytic".
Show f has

Ex :
f(x) =

*
* O

no complexE * = O
extension.

Explain.































⑩
· Since we assume f(z) differentiable in DIR.
f is differentiable at E =* + iy

,
and so
sen
"'of onelittle oh

tends to

&

&imFF(E =f)
. EmmSo zero as

n->& z ->

1)Uzf(z) = f(z) + f'(E) NE +Oh
&

-

Assuming Uz = z -E for zeRns (we know EeR,Un

1 8 f(z)dz) = / f) +f'(E) (z -E) + Oll e
mem
-

W

lineor analytic functionEmme=> Sef(E) + f'(E) >z
-E)dz=

-= (0(8zdz) e OllieGenu 12-Els /Ral<+/R
-
> 1Crn/0(1) In (Rol<,O(1) (i) P

clude

iCadal < 0 (1) (i) (RoM) (







· Thus't suffices to construct f such that ⑭L

F'(z) = f(z) to prove f f(tdz = 0 ↓ closed & in D .

For simplicity, we do case D = By (2).
· Because - f(z)dz =0 for every

closed rectangle
for

R = Br (E) , it follows
that Sf(z)dz is the

E

same for any"rectangularcurve" following the
sides of

rectangles parallel to x,
-axes

,
as pictured.

B=

Cz

-
a
.

Br(z)=
That is

, [f(z)dz
= ff(t) ·MBCz A=

E
,

because the space between

e , and e , can be filled with closed rectangles,

say R ,
URURs URy as in Figure , and so

o =f f(z)dz = Spf(z)dz - f f(z)d
CtEptE R e

integrals along shared sidessaelo
So Sf(z)dz = (f(z)dz is indept of

ez 2
,

rectangular path
taking A-B








