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(D MORE MERO MORPHILNESS
-

CORULLARY of FACTORING Suppose hil-> I MERO.
- -

THEN ZIh)uPIh) ISOLATED IN U
.

-

EXAMPLE : TAN(z)= SINCE)/cOS(E) :

-

ZEROS DO NOT ACCUMULATE ON POLES
,
ROLES DO NOT

ACCUMULATE ON ZEROS,

CAREFUL : TAN (1) : ZEROS AND POLES ACCUMULATE
-

ON THE ESSENTIAL SINGULARITY,

⑫RES :

THE RESIDUE LEMMA Suppose h :->I MEROMORPHIC-
Suppose zotP(n) . FIX STO So THAT Clis) 1PIt)= &

B(zo
,E) 1D(l=270]

ITN hdz =2 i · RES (h ,z0) It
C

THE RESIDUE THM : SuppoSE h :-> MEROMORPHIC
-

SUPPOSE RCU IS A REGION . SUPPOSE OR n P(u)=0 .

TE :

/h de=It Rest
WEP(h)R

PROOF : R ISCOMPACT
, Plu) IS ISOLATED (IN u)-

So RIP(h) IS FINITE. FOR EACH EREP(u)R
PICK ER AND SET Br=BlEiER) WITH

① Jac U

⑫r1Be= IffRel Cr=OBRDISTOINTFROM &R



SET Cr =&Br =Cer;Er) . LET R'BE THE REGION
R - HBR

PICTURE :

R

- -I : ②
'

-- --

NOTE R' IS AGAIN A REGION
.
SO BY CAUCHY (FOR

REGIONS) / hdz = 0 . RESIDUE LEMMA
.

ORI -
so Jhaz = Zi)hdz2iZRES In If

R

⑬ IMPROPER DEFINITE INTEGRALS .
-

#E : I=/*limI CONVERSE
N: X= tan(0)

,
dx = secode

,
It tant = seit

so =do =]=art=
PRE :

#
- [ VI i

ANOTHER WAY : DEFINE f(z)=Izz . SoP(f)= Et is
-

ARE SIMPLE POLES .

RES(f , i) =lim=



TAKE R>1
,
B(R)= [-R,RI ,

PICTURE ·
iR
-

CCR)-C(R)= UPPER HALF of C(O; R) , M
Io

AND AIR)= BIR)UCIR) · BIR)
--
-R O +R

so (ap)+dz = 2iRES (f, i) = I BY RES. THM

NOTE Spirit dz I
.

So : It Suffices To
R- -

Prove //cm7 del to .
we compute

Ifzid
->
m If

⑪ GOING THROUGH A PHASE

DEFINEF = /O .

THIS CONVERGES . In EVEN W
-

&

CAN REUSE THE HALF CIRCLE &

ALL POLES ARE SIMPLE So SUMONTORESIDUES AND WIN . [DON'T FORGET

TO DIVIDE BY TWO !I - -R +R

HERE IS ANOTHER WAY:

DEFINE W= EXP(/n) . THIS IS A Inth ROOT , so SMES

1 -y=(1+xi)(1- xY) .



LET BIR) =Co
,
RJ
,
C(R)= ARC of ClOiR) FROM R to WR,

D(R) =[R ,0J . W?
w-R

AIR) =BSR) - C(R) UDIR) IS A

- ·WEDGE CONTOUR .

Set fiz)=z
so im=En.

C(R) R-0.

WE PARAMETRISE PCR) BY V : [0
,RJ-> K NOTE

t t .w? ] MENTATION .

Soinf dz =R =when
8 Jafdz-> In-w In = (1-w)In

R>0.

Aso : RESIf ,w) =Am n

20 : (1-w2) In =2
t

= why
So In=
=(i)+ isin-cos)+isin (a)

==(n) .
I



-ANITYCHECK : NOTE THAT#
-> 1 As n>0

Sin(IT/n)

THE GRAPH of YHY CONVERGES TO g(x)=SNI
&

PICTURE i
- of e I

so In-> Jog(x)dX= 1
AS HOPED FOR

.
Il-

8


