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Complex Analysis

5.8 Complex Integration or Contour Integration
:>C£f(z)dz =27i) R : Anticlockwise

= ng f(z)dz=-27i) R : Clockwise

Example: Find the residue of the following functions:

2z—1
@ f&)=§ 5 dz
Solution: f(z)z@ 222_1dz =z’ -z=z(z-1)=0 = z=0,1 are the poles
cz -z
Now at z =0, f(z)zlimwz_—lzl

20 z(z—l) -1 ‘
Andat z=1, f(z)zlimwzlzl Wp

z>1 Z(z—l) 1
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Then Residue will be 27zi[1+1] =b=4ri.

b) 1o)==

Solution: (z—1)(z+1)=0, z=1,-1

(z-1) 11
SREA S T R < >
= 27 x% = 7i (Anticlockwise) clock anticlock

And at z:—l:f(z):ﬂ:_l

(z+1)(z—l) 2
= 27ix (—%) = 7ri (clockwise)

Residue = 7i+ 7i =27

Zeiﬂz/Z
-1

) f(2)=F S —dz

»
»

z=1,-1

Solution: f(Z):<£%dZ =(z-1)(z+1)=0 /\X/\

inz/2 ir)2 .
At z:1:>f(Z):(Z l)Ze NN
(z 1)(2 ) 2 2 2
(z + 1) ze'™? e —i
At z=-1 l)——=—=>—x-2
tz :>f(z) (= 1)(z+1) =(- ) ) 5 :>2>< mi=—1

So residue willbe R=—7—-7=-2r1.

COSZ

) f@=] =

dz, |z| =1

Solution: f(z)= ICOSZ Z, z=0, simple pole

at z=0, cos0’°=1, =[=27ix1=2xi

sin z

) f(2)= jz+4)

c:lz—4-2i]=6.5
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Solution: f(z)= I Sz

(crdi ) , forpole (z+4iz)=0 =z=0

zsinz

Residue at z=0 = lim =0 =50 1=27ix0=0

20 (z + 41'2)
) f(z)= cﬁ Fedz

Solution: f(z)= Cj) e’dz=0

- <§ f(2)dz + j f(x)dx=0 = qﬁ f(2)dz =— j £ (x)dx $
2)dz = —| x*e* —2xe* o - 3 <—, 0 1,0‘
§ f(2)dz=—[ e —2xe" +2¢" | =—e+ ; (-1,0) (1,0)

5
Residue =——e¢
e

(€) f(2) = — 2z — ci2f-5=0= =225

Solution: z> —5z+6= (2—2)(2—3), z=2,3
z =2 is in the contour

(z=2)Z’dz B

/e )_HZ(z 2)(z-3)

= ¢ f(2)dz =-8x 27i =167

So residue will be =167 .

(h) f(z)chezjz“dz, c:lz-2|=1

e San 0

Solution: f(z)= Cf

z =0, pole which is outside of the contour, So Residue =0.

dz, c:|z|=

() f@=§——

i(2n+1) 7

dz=e" =-1=¢

2
Solution: f(z):qs ZZ 0
e+

=i(2n+1)7r = z=ir,3ir,5ir,Tir,...
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z, =i (Inside)

¢(Z):Zzal//(2):ez+1, !//'(Z)zezzei”:_l A

f(Z)_l//’(Z) _1 = ] =7 :>Il 211
z, =—inx (Inside) —4
¢(z):zz,1//(z):e2+1, '//'(Z)Zezze‘i”:—l
v
¢(Z) (_iﬂ)z —72'2 )
f2)=——%~= =T = =27
(-2 =
I=1+1,,Thus Residue I =47r°i
t
() f@)=[ e eil|=15
tan z T 7 3r
Soluti _d +1 ===
olution: f(z)= j 7 =z = S T
tanl(z—1)  tanl
=1(Insid =1i _
z=1(Inside), f(z) 1m(Z N 2
—7/2 /2

—1(Inside), f(z)—hm —tanl(z l)ztanl

PG 2

ZI=2xta;1 =tanl

§ f(2) =271y 1 =2xitan(l)

M f(z)=dp— L g =1

27i Yecoshz—2sinh z

Solution: y/(z) =coshz—2sinhz & ¢(z)=e* -1 = y/’(z) =sinhz—2coshz

= coshz—-2sinhz=0 = coshz=2sinhz =
et+e -2 +2e°=0 =23 —-e"=0=23e° =

¢(Z) _ o1 _ (822)2_12

w'(z) sinhz-2coshz sinhz-2coshz

H.N. 28 A/1, Jia Sarai, Near lIT-Delhi, Hauz Khas, New Delhi-110016
#: +91-89207-59559, 8076563184
Website: www.pravegaa.com | Email: pravegaaeducation@gmail.com




PréVegaEﬂ Education

CSIR NET-JRF, GATE, IIT-JAM, JEST, TIFR and GRE for Physics
H.N. 28 A/1, Jia Sarai, Near IIT-Delhi, Hauz Khas, New Delhi-110016
Contact: +91-89207-59559, 8076563184
Website: www.pravegaa.com | Email: pravegaaeducation@gmail.com

8 &x2
1(:)- .

(ez—ez)_(ez +e'z) ef—e " —-2e-2e"
2

f(z) 16 -16 -16 8

= - = [
3" —¢€" i+\/§ 2\/5 \/§
NG

1 et -1 8
= — d = —_——
f(Z) 27i Y¢coshz—2sinh z ‘ 3

() £(z) =<]51°gf(”1) c:|z—i|=14

z2+1

z =1i,—i are the singular points and z =—1is branch point.

R =2rixlim (z=i)log,(z+1) = 27zi><10g‘?(—l+l) =rlog, (i+1)
=i (z+i)(z—10) 2i

R=rlog, V2e*
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