ComPlex analytse. Runcfon:

PunctSon B2 & ﬂmﬂghc vF sakudy Counchy -
Rearmann €quabon,

CondiFon - £lz)= L4V

5 L u u

functon o x4 Y.

examples:  Polynomial , Constant, expomenbal funchins,
— Sthz, Cosz

Scanned with CamScanner

—  0a2 (exapd z=o) S
—  fenz, Secz  (exckt z= (Anv0N/a)

—  (otz, (oe2  (Rxpt z=nNT%)

- 2'M (exaht z=0)

Hasmemic. Pundhon:
— Punchon which 2afgly aplod aquakon L'ﬂﬁ-n)
— 1) ;i urlv & on oy, then udv ax

Conjugate Hﬂmu"c Pundfien.

S PR

Scanned with CamScanner



Stgulonty ¢ compley fundon:
Sigudax_toind dEad: P ob which fpuncion 2 not analyghe

e@xampe: fo):= —-\_1-__—\ e z:\-:,m%uﬂur Porny

Tagaled Sogulaity:
A pord 2=7 2y 20314 Jo bR u.nm}Gd 'E.H’ﬁuﬂﬂu'ra

g £ &
% Pzy ot analyhc aF 2=2,
8 zy B onalyhc Tn e naghtoufood of z=7,
s Pemouodie Sngulanly:
T prindpad Pory of lawen) R¥es Qxpension @t Py
oboud 2-0 conaing Mo tem.

oo
'#“2-): > GT{-Z,.Q\“
o

Scanned with CamScanner

@

—3 Iﬁm [ o a °
e ( ot )
2y TD dolined ) £(z) s vot definey

2]
camPle,  Sinz
=

PL'Z-)"" fﬂl 1 '2.3 Y
=Tzl it '_*""]

_ Ty
=\ -z =
g Sl
te. Removabie ﬂnauiuﬁl'ﬂ.
&  Non-epenal _figulostty o R
B(2)
& \2)

ovdax of fle = dogwee ¢ pundion Q)
for Polor: OReminan} (6Y)=0

. Sinz
rpmpe: ___5_12- = @ %.: Pole gy oxdaxr <.

f2y =

) Essenhial _ﬂEUBﬂH*,};
ﬁg-z:ee & nather Polke vos Yemavable | then

S+ koown ok ewenial fngudanity.

Scanned with CamScanner



3 esenbal S ggu.ﬂﬂh{a
f[a z=7 b nather Polke noy ¥emauable ,hen

3% Rnown os eweniNal Hngudavity

exomple: - oz
2= e H-.L E{L‘Z&_‘_ L

‘os EH%O& HF@L&Q‘I\E arz-=-0

Scanned with CamScannet

Non - Ulaled Emﬁuium}g Gd)
A fokt z=7, 1 2ald Jobe non-Udlated m@mﬂﬁ
o e Y-
Q% @) T not onalyfc a¥ 2=%
5 thewe extl g noighbowRoad o Z=Ts, GrIAINING
other Sngulaxiter &8 H2)

: : s Blee
Qample:  F®= Tro

o O mPex umabie z-Ras

@reo o
L The funcion e

o a Smple Poe ako 4 poles g avdar 2 ok
z=%In fr"=Hd3 --.

B o &mpe poe ok 0 4 Foles gokr 20k 2=t
Az=m for W2hAE -

¢ Poles a ovder Rak z= EJn [ N=01,H -
dy Pl g owdar & a-2=%n ; N=0,1,&,3- -
Eﬁlnn— LZF}
ﬂ ¥ S|nm131
Fox Poles: Bl =0

sSalid) =0 = x2% nn ; WZOH 1
2820 nao,,
Z =4, {1l — ooy orde 2.

Scanned with CamScanner
Scanned with CamScanner



s E
Cﬂﬂd"ﬂ E&?ﬂuﬁrw .
Y piy & fingle valued 4 anolyic in 0 Limpie
Clowy uwe ,exapt oF A0me e nurber ¥

siogular powty then

Ik % (aumdd Refducu ab

ﬁ& = [+] =] ]
é_] e Poles within 'C)

(Quchy Thenem - ¥ {1 (1 on QnalyWe Pundion
withr o on the condour '

¢ P(2ydz =0

Refidue % (omplex Wmber
— fesldwr o} simple Pole:

_ P&
0 Y == T } Azy+o

REL 52y = plz)
2o Q'lz)

B  put zta=¥ § expend Rx Res= (eodt-qf ,i_

Scanned with CamScanner

Scanned with CamScanner



NG
mﬂi The value g the integrat idzzﬁe&,mm;ec &
an oper Gnlour o tre (mplec Z-Pare o4 Sy
10 fgue belous:

T Im2

|
1{0,1)

L R Jc—a ez
=t Co)

& =
ad %%E B E-% O -zg'e. dd +-C

SS9 Py = 2%e® — onalghc

éz:q.eld 2 =0

!
fz_ﬂezdl'\' J 2etdz =0
6 - 44 /112

\
[ 2Re%z = - j ietdz

-1

\
= - ['Z-AE:L &'E-E-l"-' 5'E"IL‘]--'I

={e-2erte 8'-a8"-2¢"]

= Sﬂ_"-—e_

= —g:_.e_ [c,:

Scanned with CamScanner

Scanned with CamScanner



. o
Qued The prindble ualue & the Reaf tntegral

3
= AL T
I= .
,J; Eaﬁa

@ 3xja B Wnl) © o D
Ax

_ dn . cex
I_'_J; o _53 41y (142)

Sot"g-

Simple PO\ o x=-,-2
e peladple Ualue Con b caluiated by
Wilng conbouy  tndegrakon.
-0 8
(24 (24Q)

Polea Dj-% o Renll oxu - Z'-"'h"la

T= :'»IIL}Q[RE-“T-UJ ?'E"%"}—l

i 2=-2

Por £2) _ L‘im,’ﬁl_z-‘_\ \
iy alt2) a?_+%
- 2=
Raapiy|
2z4
=0y
2 -
e - g
2= 2=-2
Scanned with CamScanne

@
1= &l x{1-1] =0 o)

Scanned with CamScanner



Que3  The value g ‘he tnlegrml

23dz

£ qz\-C=0
¢ Er-ﬁ{'{h

Ay —xt by WKl ¢S 8&l d) axt

Si"g- Fly- 2°

—_-— + &u)\-S=o»o
226 44 .
12\ = §/3
Fev Poles: plog E&&Tu.s
'Z.E—EL 4+bzD A
E&F 2L-27rb6-0
Simple Ryl

2-8 nidy the dwle,
- 1 el £(2)
1= 8xiy faf é__&

o AEVY_2

T= &KL X __@-_3_.\
-\

§23-¢
2:=4

= —l6w( A

Scanned with CamScannet

Scanned with CamScanner



ﬂm'i 4 ct the conkour d@Jm@d b%l e\= Ve w(@

Value g Trdegral b d

Q) eo

Sotg-

c SWE-
B axt o  4ywl

2y = -
bk E\?:\gz_ & w2lz)a

fx Poler.  Sielz= o
Pole ¢} oxdiv @ &) ==nTF
oly z-0 Oies tnaidh \21=Yg

Tlz2yz — \

3 2
u"?i\‘f?'k ---)

..-—

.."u

- L[\__. 'z,i

coedHont ¢f (\2) = o

Res )| _ o
2=0

I= &&ix L. o [

Scanned with CamScanner



t{?__\

0t e vatue @ the Gntour Triergal é’ h_&h
awund the Uik dircle ¢ hauyeresd 4 J'h:I

ankclockwige diveckon &

Scanned with CamScanner
@
Mo A& - 4 -fark (a)
Gz
Solg- £lz) = EU'I:' - = i -
(cR2-280Rz et o (€€
& 2
= N, U’;‘ 1)
36- 6%

Scanned with CamScanner



~Z 4L =a=
3@ =-€e 3=
- _e'_'-i

1= E.Q.L

'zg: Sl_f_\_,z. -—'IS?mPI'E Pﬁt_g_- a
(arey uSthin Oroe)

Rg;..gl;z.)‘ _ ?2%3 5 .?Le‘-li__l) \
2325 _1% 4o |
Z=Zo
-

2
- al?] s
I 2
358 49/112
Scanned with CamScanner

@

“acx (g f 8

%2y
Cuok ° Xo)
> negvol d 4he
The 9? —-x; & along Closed
o
Condour T Ahowin $n the Plgue W
1 a0 b AT
,l-’(-:\\ > "
t t > ¢y —ax d) urt
C}.Fyf : |
W ey e
s

For Polels - 2%\ =0 :s.?mbxeﬂﬂe

- 1ol s

Sbanned with CamScanner



a0 AT
;\_j,/,_../ /?\\ >% S -ax 4 urt
<) €
Sot"3- =)= _Eatu[i
z

Pov Polols: 2-1=0 S?rnMQ fote

Plz) \. e;m['? WALE

Ret 23| = =R _ Ll
z\ =) ﬂl"z‘L‘ - e e

g | o 2eTH) gl
2=+ 2

— —r
—

2=
Iz &xt x[{g e""qﬂ_ ﬁé'm"_f

= KUpss QiAW)
= —&K

Scanned with CamScanner

Tmmoper ol -

botuween Mmits —oo Jo 4@
Themem T
Y puw coddine only Polynomial tesnt.
then R = AW

— Fnd Lingular foiaks
s check Pt e Ta uprer Mol

AY 14 Angular Poiniz (o on tmagia 'MAgINATY OxXU

o o0
f—?(z‘)d-;_ = f £00)d %
oo —o
= arnte(z pes ] (S0 2 42) el
o oo Rf OXE.
B 1¢ Angulor folny D oo '

Tf;m d2 = Tz hu]- 'J:l_[ggzlt?m] |
—00 111\]

Scanned with CamScanner



Ay I Mﬁﬂdﬂv otz ﬂm_oﬁ mnqm ALY LR

(< a]

f-.?[z.'jd—.;_ = f Fx)d*-
- n?ﬁh[z fee.'] '@—Tmﬂ {;[z‘s)'m:i
L.-————"‘—-’____’

*‘ihl
& 14 Sagulor Pl Qi oo fard G-

T:@m 4y = My[zpuT- R [gm_ﬁz{am]
-0 - = 1
an

Thanem I :
— 4 Lo cwaln Lne, oihe fundon along

ot Pobmn\“rtfoi I
then | Rule U 2ome exupt gnd tem(, ™ )
whith b O In sy caso. J

Scanned with CamScanner

®
Qmﬂ'}; The Value % e Tﬂ.‘eg\’ﬂ..l
| e [Ze

A&
— D
-3% ~K x &t
E bR er O
ol T
- Lin
L?[Hd& 5 PW = *Q_R_.t [

Scanned with CamScanner



0 S bl (37)

290720 5 zo4p - Smpe Re.

L .
, 0fey on R
et . exbifly  oxd,
2=k E;ﬂl-?_ SinTh-
Pup@ ) - L oexpi|Aly | e
z=-£~ <R (- =4

7= Real Pavt( K T X4UM @) Pesi dun)

- Read | K C\RR | WM _ 3
=%/

Scanned with CamScanner

——— - - AN N e BA Tt o e T R Y i A o e

&

Qud  The Pindpe Value 8 +he tnegrat

o °
oin (&) -
J = dr  W:

—

Qy 81 B % 9K d &x

axu

. 2 Sy
Rer £(2) | = ™ i-—‘*— ."i'_- {_z-n}z’. et
2.\':.-B &) | d?fa[ 73 ] .

rlcf [té?_)

T ®

==p u Pole &4 ovdar3

= Ly W) re s —2f

Scanned with CamScanner



-z__r

z=0 @ Pole af ovdar3 —» Oles on ool

ot
ReL 2y | = A [u_, ¥ .9__:!;}
z.\ SEVTIT: z.a),
* T&L\_ 'C%-t [9_1&1)
= j}{‘.-t Wid)yre a -2
= H=
T= Kix R z\ﬂ

voquired Tndeqrat = Tmg. Pavr o (-axi)
= -arK @

Scanned with CamScanner

Fox Polea: L'd -'A'J 0

zz4iy Pole < orderd

T‘ L]
Qies on ?maﬂ?nma ax u.

on U-M'-Qr 'RG-H‘ 2= +f8 ﬁ&';

L=1Rxix Rt 2l | R iy
= O-y.

Scanned with CamScanner



Qurd  Oiven thal the niegral o

P 3

[ -z muahdodjgd;iﬂ
o PR 2 %)

x L) & E
Sat"lo e .
b~ J dn T 1 J d®n

R P AL

o

9
Fox Polea: W*‘ﬂ-’?) =0
z=xiy Pole < orderd
T " .
Ofes on Imaginay OXU.
on uppey Ral} 2= iy e

£l fas 20| sy,
..-I.‘T @—'L}.

] = (e g

2 513

@ |

Scanned with CamScanner



® |

'2':@_

= -2 A
244\ N
\Z43) z:';:j @‘EP

R - _L

.-E[aal_ Ll;33

QoY e value ¢ +he tnkegral ] T b

a)d% p E ST Oax

Solg- -
sl |42

for Poles:  ZHy\=o0
ne )R

13R[Y xﬂtw
2= !.'ﬂ‘! e AU

L""_‘r ofes tatda ubper Ralll- (Otoax)
P T R
N

\ - 3
a\z) )~ U7 ) _
Scanned with CamScanner
®
Res > | L _
zz—_é‘ﬂf‘-{ 'L‘mq

o i d'ﬂi X Jq{_—éﬁﬂu‘{' élﬁ-ﬂ\]

= a__'ff_téﬁ'ﬂ‘{_‘_ Eﬁxl‘q’]

a1

Scanned with CamScanner



-

®
_ é @ar Ry A N0 - - -

13%IY \ﬂ[‘!
2_.. 'L.Fll'l e , ) o ——
T ofes Wnatde ubker Ralf- (Ot ax)
UC T W R W
b ﬂzaz\ femq - S“’"L = tni"L‘: Yo

Scanned with CamScanner

®

Res $® | R
2- é‘-ﬂ?[q Yy 2

_.-.

) \
T- XKL X ‘%L?ﬂq*‘ e—-lﬁﬂ\]

= O™ (¢ -2&|y  _axly
gLe we ]

i"

e
LY

n

ik

&
QA

wifng - ( 8- cos +Tn )

Note: Pindbad Bronth @ mulfvalutd puncion
@ alwa analy Re. |

thavaclesisiie @) Byanch Poink
—» o} @wnth Poink mulRvalutd funcfom 2D i

not+ onadyhc
— A} Darch Yorb 4he ualuil o) branches of $tz)
ax equal.

Scanned with CamScanner
Scanned with CamScanner



