
25-10-10 LECTURES MAB SCHLEIMR

QUESTIO ABOUT TYRED NOTES :

It MEANS END of PROOF/SOLUTION.
X [1 [S

"EXAMPLE/DEFINITION .-

THERE IS AN INDEX OfSYMBRLS ; LET ME KNOW

AND IWILL ADD TO IT .

C ARENGTH .
WE DEFINE THE ELEMENTAURENGTH

TO BE

ds = Vidy = Ide

Suppose V : /a , b]-> U IS A CONTOUR
. THEN

WRITE(H)= (x(t) , y(t)) = X(t) + iy(t)
AND UH) = (x'(t), y(f) = NH) + iy'(t)
80 : Hil =VTx1+ (y'(t))=

=)wad
#MPLE : V = (0 , 2T]-> & ,

U(8) = e = cos(0) + is in (t)

&: 210 = ii8 AND N'll= 1 .

~-
so Jds=* 1 . de = 2π. ⑧..



LEMMA : ARC-LENGTH IS INSENSITIVE TO
-

REPARAMETRISATION : IF V : (a ,b]-> ① AND

5 :( ,d]
-> Cabl IS PIECEWISE CAND BIJECTIVE

THEN Jds = fas It

&) THE ML-INEQUALITY : IS -RY VERY HANDY .

-

LEMMA- Suppose Ve A DOMAIN
.
Suppose f:n->C

IS CONTINUOUS· SUPPOSEU : [a , b] --> M IS A CONTOUR
.

Suppose M= max(f(ct) ( +Ed ,bJY AND L = Jeds
THEN (Spfdz) < M .L

: (rtdz/)
)
Hldzl = /j M . ds = m .L it

EXERCISE EXPAND THIS(USING DEFINITIONS) TO GET-

A "NONABBREVIATED" PROOF
.

② ELEMENT Of ARGUMENT :

WE DEFINE THIS TO BE : do-y
SUPPOSE U : [a

,b]->Y IS A CONTOUR.

TAKE U(t) = Xit) + igHt) . DEFINE

I

X() =(A



THIS IS THE VARIATION Of ARCEMENT.
IT IS INSENITTVE TO CORIENTATION PRESERVING)
REPARMETRISATION

. PICTURE : N
-

PROPOSITION : FIX U : (a
,b]->Y

A Contour
. FIX @EARG(Ula)).

THEN THERE IS A UNIQUE CONTINUOUS vibro
FUNCTION O : [a ,b]-> R So TrAT raye

(i)&(a) = Ga ↓

(i) O (t) -> ARG(U(t) FOR All Ef(a,b].
POF: DEFINE O(t) = 0a +V (Ula ,+]) · THIS IS
CONTINUOUS BECAUSE IT IS AN INTEGRAL .(NOTE :

Y'(t) AND yIt) ARE PIECEWISE CONTIroUS 1 .

DEFINE rH) = IV It)1 .
DEFINE ht)= v(t) eit(t)
-

X(t) .

EXERCISE h(t)=0.
-

ALSO: h(a)= 1 .
SoH = r(t) eiGH I

.

EXERCISE : Suppose Y IS A CLOSED CONTOUR IN
-

IX
·

THEN VIN) = CHR FOR SONE REI
.
WE CALL·WINDING Num ofUat z

WE WRITE WIND( , z.) FOR THE WINDING of U-
↑

ABOUT To FOR zU(a ,b)) .

ju ↳k+ 1 k
+2

>



POINTS IN THE OUTER

REGION HAVE WINDING

NUMBER ZERO . THEN WE

HAVE THE RULE.
⑪ ELEMENT of RADIUS-
RECALL THAT r2 = xi+yz

THUS zrdr = 2xdx +zydy

so dry
WE CALL THIS THE ELEMENT of RADIUS-

ERCISE : In dr =fdy = (()-Il
For CONTOURU : Ca ,b)-*

⑤ EEMENTofHELOGARITHM

DEFINE o=ydy To BE THE ELEMENT- x2+ yz



of log(r) [THE LOG of THE RADIUS] .

WE SIMILARLY DEFINE THE ELEMENT Of LODE)
To BE dE/z

.
HERE IS A FINAL CONSISTENCY CHECK

& IE. "WAY TO REMEMBER EVERYTHING"I

suppose z = ret. So dz = eidr+ rieds .

so dride
=

xdx+ydy + i(xdy- ydx)
x2+y2

=x-id+ydy
tinya

=Ihyis

=
=


