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① DOMAINS ARE NOT ALL BAD .

LEMMA : SUPPOSE UCK IS A DOMAIN . THEN U IS PATH-CONN ,
-

TROOF : WE "CRAWL"
. FIX pel .

1 THERE IS SOME
Define up = /gen I PATH FROM PTO 3

q IN U

NOTE Up NONEMPTY
,
PATH-CONN

,
AND OPEN .

FIX ANY geU-Up .

SINCE I OPEN FIND Es o

So THAT Blq ; a) < U. If Blgic) nUp #9
HAVE CONTRADICTION . So Blqi9) < U-Up . So

U-Up OPEN . So n - up = 0 .
I

() CONTOURS : A CONTOUR IN U IS A CONTINUOUS
- -

FUNCTION Vi[a
, b]--> U AND A PARTITION

(a= to <t,<+z ... < tw =b) So tHAT CICtrtje
IS <"(CONT

. DIFF) WITH NON-VANISHING DERIX .

PICTURES PEF : THE CONTOUR
7

-(a)=((x) IS CLOSED IF (a)=U(b) ·
U(b) O

-

?. · DEF THE CONTOUR
-

⑧ 7
U(a) IS SIMPLE IF

Ulb) o X(s)=U (t) IMPLIESin &⑧ > >
S(a) U(a) =((b)

s=t or 95 ,+3 = [a ,by ·



I V : (a ,b]-> I IS A CONTOUR
,
WE WILL

IDENTIFY W'(t) = (ULH) ,WH) WITH WIH) + iVYIt)
⑤ CONTOUR INTEGRALS :

-

DEE: Suppose UCe IS A DOMAIN · Suppose f : n->
IS CONTInous · Suppose V : [a ,b)-> U IS A Contour.

DEFINE Jfdz = j"f(it)) .Ult) at
z A

IF Y HAS BREAKPTS/CORNERS THEN WRITE RIS As

A Sum NER THE PIECES. (ALWAY CHECK CONVERGENCE !I

EXAMPLE : THE ONE TRUE EXAMPLE
.

EXAMPLES
n=C-503 . f(z)= z ,

V : C,2]-it
-(8) = e.

: Jfdz=dozi
NE

#CISE: 2Ti
, if n=1For

net = [ O
, if no 1

& LEmm : SUPPOSE U IS A DOMAIN
· SuppOSE p.gEU .

-

Suppose fig : U+ & ARE CONT
. SUPPOSEU : 2 ,b]-U

IS A CONTOUR
. THEN

((pf+yg)dz = p . )+ dz + g . )gdz .
It

IS N

LINEARITY IN THE INTEGRAND .



LEmmA : WITH U
, f ,

U As Above . Suppose Ce[a ,b]
-

SETTING Va =Ulla , c) , Up =Ul . b] WE HAVE

1 + dz = / fdz + (fd I

"LINEARITY IN THE DOMAIN Of INTEGRATION
"

DEFi SuppoSE V : [b]-> U IS A CONTOUR.
-

Suppose J : [c
,d]-> (a, b] IS PIECEWISE CO

.

WITH NON.VANISHING DERIVATIVE -

If ((x = a
,
G(d)= b THEN 1207dz = /p fodz

If ( (c)= b ,
d (d)=a THEN /r

o
rfdz = -Ju + dz .

PICTURE
-

>

7 U(b)e Susa⑳ Lu

Ucal
~

visi
:

7

·Fiscall7

radic

SAME ORIENTIONOPPOSITE ORIENTATION

PROOF CHAJN RULE A-i


