
ltomeworks-SI.ms :

p23

Suppose f  is analyticat Zo - zlto )
,

which lies on

a smooth arc Z=zt4
,

a Et  Eb .

Let w # = FCZLH )
. Show that

wittol
= f

' lzltd ) Z' Cto)

let

flzt-ucx.yltivcx.gl

,
zH=x H tight )

Since f  is analytic at zo= Zttd
,

f '

( zo ) = uxlxo.yoltivxlxo.yd-vylxo.yd-iuylxo.gl

Now
wltl-ulxttl.gl#tivCxktI,ylH)wi It-

- Xxx 't ayy
' )tiCv×x 't Vyuj)

= x' luxtivx ) t y
'

luytivy )
= x' I uxtivxltiycvy-ing )

Thus a' Ito) -

-
x' Hof

'

(
zdtiyttolflzd-fyzdlxytdtiyytdl-fyzlt.DZ' I to ) .

p.BZ

Fleet
fth -2--1

. Commute Saf # de
, where

a) C is given by

z=lteio
( ice -0 EZE )

b) C is given by E- X
,

COEXEZ )

a) C can be parametrized by ¥z CE) = Heit,
FETE Zit

Z' HI = ieit ↳
Saffold # S? ( Heit - 1) ieitdt  = S ! ieitdt

= SEE - sinztdttifacosztdt = O



b) Parametrize Cky zH=t
,

Oeta 2 ↳then Z' (E) =/
.

o  2

£ fczldz  = § I t - Ddt -

- O

3.) let fcz ) -

- ite
't

and let C be the boundary
of the square  with vertices a

'

O ,
I

,
Iti

,
and i

oriented counterclockwise . Calculate fafczldz
. as

Let G
,

Cz
, Cz , Cy be as in the i

QQ
Hi

By"hEE,

'

.t.tk?tEfbepaametneda4#a

C
,zzltk It it

,
oetel

Zzft ) = A - t ) ti O Et  E I

Ze # = - it
,

costal

Thus Z' Ctkl
, zilH= I

,
z ; # = - I

, I yH= - i

Now
, Saf #

dt-gjeettdt-ei-lfafthdz-gjee.tk#.idt--itieitJoe-ittdt--
Let

f.gflzldz -
- Site

" " - t -  itfide= #et e'
 " i  'ttdt-et-lfcyflzldz-J.ie#'tdt--eiEl=

-2

⇒ Scflztdz = E- I t Zeit E - I -2=4 e
't -4

.



a.) let flat -
- { 4g ?%

Let C be the arc of y=x3 from z  =
- I - i to z= Iti .

Calculate gafczldz
We can parametrize C by

III.ti:is:: '

÷
.t

Since fate )) has a discontinuitywhen
t -

- O
,

we need to break this into
.

2 parts .

let C
,

be the portion of d where yao ,
and let Cz be the other

When
ya O

,
flat -

- I

f. afczldz-

- S

!
Kirsti ) It  = fjdtt  if !3Edt= Iti .

When y > O
,

fth =/ ⇒fCzLtD=4EsSgfcztdz
 = Slott' ( It3Fi)dt=Soft '

dtt if!zt6dt=H2i

Arns Jaffe) dz= Hit H2i= 2+32
.

5.) Let fczl =L and C be any contour from z ,
to zz .

Calculate Saf # dz
.

let ZHI
,

aeteb
,

be a parametrization of C
,

where

Z La )=Z
,

and zlb ) = Zz
.

then

Scflzldz  = S! I . z
' LA It  = Sabz' # dt=z( b) - Ela) = Zz - Zi

.

by the fundamental theorem of Calculus .



B.) let Co be the circle parametrized by z=zot Rei

9
- EEE  at

Show that

Jc.cz - ⇒
a - I dz  = {

O n = It ,±2 ,  
- -

Ziti n = O

Since Z It ) = zest Reit
,

z
' (f) = Rie it

then

1. C z - zoo )
"  - '

d Z  = S I Reit )
" ! Rieit It

= Ii Rnieintdt -

- Rnfiieintdt
If n=O

,
then we have S idt  = Lei

If n # O
,

we have

R 'S ieintdt  = rn - sinntdttri cosntdt

= Rico ) t Rni lol =D

pit

1.) Use an anti derivative to show IfC is any
contour

from Z ,
to Zz

,
then faE= ¥ ( ziti - zi ) ( n E It )

Since FEE ) = ¥ E' t '
is an anti derivative of fH=z ?

Jczhdz  = FC ZI - Ffa ) = ¥ zit '
- If ,

ziti



%) Evaluate the following by finding anti derivatives
.

a) So
"

Ede
,

b)
"

cos (E) Iz c)

172=-43
de

a) gjtizdz  = IElo
' "

=

CHz=f¥g
'

=

=2¥EtFE= Zz ( - Iti )
3

b) SE
" "

cos (E) dz  = 2 sin (E) If
" "

= 2 sin ( FEI )

= 2(e¥# - e-
 i Ate

Ti
I

=

eike-i-e.it#=ie-tie=ete-tdJ?Cz-zPdz--ytLz-

2)41,3=0

3.) Show fc.cz - Zo )
" dz=O ( n=±I

, Eh - ) for all

closed contours that do not pass through Zo .

When net ,fH=( z - to )
" '

is analytic on ¢

When ne
- I

, fth is analytic on K - 92-53
.

Since Co is a closed contour in Cl - fE3
,

and f has an anti derivative in E- FEB
,

namely F # = NIC z - Zola
, fate - ETH dz=O

,

by the theorem ,


