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functions.

Example 6.2.17. Using Cauchy’s integral formula, evaluate Tﬁﬂ; dz, where C js
- i
lz| = 3.
4..?
\_ja ;
Yk Bl = COBTZ

z=12 :
Singular points of F(z) are given by z —2 =0 == z = 2. The point z = 2 lies inside
the curve C': |z| = 3.

f COSTE L _ f(z) i
o

z2—3 o z2—2

where f(z) = coswz is analytic inside C
= 2mif(2) , by Cauchy's integral formula

= 2wicos 2w
= 2ri
. .
Example 6.2.18. Evuiuuief dz, where Cis |z + 1| = l
o .3'+ 1 2

il.r
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6.2. COMPLEX LINE INTEGRAL

_ 219
Let F(2) = —= . |

: z+1

Singular points of F(z)

aregiven by 2 +1=0 = z= —1, The point.z = —1 lies inside
) 1 . T 1-'1.
the curve C': |z + 1| = 5

. e* flz)
A dr= [ L321
j; e+l T L
where f(z) = e is analytic inside C

= 2mif(=1) , by Cauchy's integral formula
= 2mrie!

Example 6.2.19. Ebu{uatef -3 dz, where C t's-|z| =1,
o

Here the given functions isF(z) = E
Singular points of F(z) are given byzz = (. The point z
Crlsl=1

f e dﬁf £ o,
oo o £ =0
where f(z) = €* is analytic inside O

= 2mif(0) |, by Cauchy’'s integral formula
= 2xie”

= [ lies inside the eurve

= 2t

Example 6.2.20. Ewvaluate %d;, where Cis |z —1|=1.
e i

\_

2 4+2r4+3
IﬂtF{E}=Ti-—. - o
Singular points of F(z) are given by 2* —~1 =0 = z = £1. The point z = 1 lies inside
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220
the curve O : |z — 1| =1 and 2 = 1 lies outside C
4 42243 2?2243
" f T s dz = ’,,'_'W
_ s (54 12
Jo z—1
2 L2243 s
where f(z) = = PR is analytic inside
— 2xif(1) , by Cauchy's integral formula
= 2mi x 3

= Gre



= ETE s

= Biri
+1—i|=2
E dz, where Cis|z+
Example 6.2.21. Evaluate L m
. J'n-_‘ll'
5
4
'REYIEDA X
(12)® -2
13
Lot Fiz) = z+4
et Z s ST !
22 L2z 4D o 5. The i
Emgularpmmscrfﬂz}a:egnenh}rz +2+0=0 = = 1+

pside
z = —1+ 21 lies inside the curve €' : [z —(—1+1)| =2 and z = —1 — 2i lies o

z+4 - =+ 4
'Lz‘f+23+5d3 _[[z—f 1+ 2i)|[z— (= 1—2;}]
j f(z) dz
o o 2=[—=1+2i)

where f(z) = 44 is analytic inside C
£

—(—1—29)
=27if((~1+2i)) , by Cauchy’s integral formul2
=20t X 3+ 2
4i
 (3+2i)m
- T y
2 & Li

Example 6.2.22. If fla) = f hz—iﬂdz, where C is the circle & T4 t
f(3).£1), £(1— 1) and (1 +5) 1

! _
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221

Fie dz

:f 9(2) d
cz—a®® Where g(;)

e ‘_“332+?,z+1
= {ﬂm 9((a) if a Jies inside

if a lies Outside ¢

. » by Cauchy’s integral formula
o= 3 lies outside the curve ¢ , .2

+y9-_—._.1

- : S A3 =0
;=1 lies inside the ['.ur"-"ﬂC'::cEq—y‘ =4
S f(1) = 2mig(1)
T o =2mix1l’
X = 22mi _
1=1-i=(1,—1) lies inside the curve C': z? 442 = 4
S =) = 2mig(1 — )
| = 2mi(13 — 6i) = 2pi(6 + 134)
t=1+i=(1,1) lies inside the curve C : 12 +y*=4
S (14 14) = 2mi g1+ 4)
=21‘T1- b i E
4z +z2+5
z—a

Example 6.2.23. If f(a) =f
c

dz, where C _1'5 the ellipse fﬂ; + %—i =1, find
fﬁhf{‘l} and f"(—1)

Lo
-
e
o
-
"o
o

2 41
_f[u}=fflz_’|___z__-d=
c

1
=f 9(2) 4. where g(2) =AY
c

ol
omi g((a) if o lies inside € by Cauchy’s integral formula
~ Y0 if a lies outside C
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n"at'f
2
=1 T !Jz,,
@=1=(0,1) lies inside the curve €'t = + 5 = 1

o fld) = 2mig(d)
1) v 2:{1-_ — 3) = =2n(1 + 3i)

a = —1] lies inside the curve (.

S (1) = 2migh(-1)
= 2 % =T

= —]dm:

@ = ~1 = (0,~1) lies inside the curve C.
2o fH (i) = 2mi g ()
= 27ri % 8

ﬁ=1+1'=={1,1}liﬁmsidﬁthecunreﬂ':$=+y’=4

S+ i) = 2y g'(1+14)
=2rix 6
= 12

Example 6.2.24. Using Cauchy's integral formula evaluate

sinwe? 4 o5 a2
-/:; G-Dz-2 %
where C is |z] = 3.

s 2 z
Let F{z} = S Tz" 4+ coswe

(z—-1)(z-12) -
1 ints of F{z) are gi - oo - i
ﬁ;nﬁlili.:lrept;?nmé?hlfgmhkfz 1)(z 2?—0 = 2=1,2. The points z=]
1 B
At R ey s
Az-2)+ Bz -1
(= -1)(z -7
—r 1’74‘1{3'—2}4*3{:_.1]
. =1 1

C-De-g =73t ;=5
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il 223
sinT2® + coswa d —[sin 22
l z-1)(z—2) zz.[;-‘—‘-——f—-f.fﬁ;fﬂdz+ sinwet + comms . o
- f{z}z = e =2
_'__/;z"‘—-__lliz-b fiidz
where flz) = gin 22 + cosz” is analytic inside C

= =2mif(1) + 2mif(2)

, by Cauchy’s integral formula
=2mi{=1) + 2mi (1)

= 4mi
; e
Bt s inat o 22— » Where C i3 the rectangle with vertices 244, —2x1t
J-.r

4
3
2

o0, 1

AR AT >

2 2-1)
-2
]

Let F{z) = San . Singular points of F(z) are given by 2! —1 =0 = z = *1. The

points z = 1, —1 lie inside the curve C : rectangle with vertices 2 =4, —2 +i.
1 1 A 4 B
Let T =G-DE+1) z-1 z+l

A{z+1}+3{f“1
__ z-—l}l[.z+1

1

1 = —
= l=.=i{z+1]+E|[z—}} = -"1=§F.Tlldﬂm 5

BONG)

.-n_-_;'_-_.-+
:22_1 z"'l E+1

zm- G il

z2—1

f: 16 4o [ ,;ﬂr}ﬁdz

z—1
gz 18 ﬂ.ﬂai!d‘m inside C
generalized integral formula

1
where ffz}": Ze ol

‘—Em(-%) 2‘1"( ) ="

¥

e 7 ]
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Exﬂl‘j]pla 6.2.26. Evaluate 245243

Wdz,w}hﬂﬂg Gi—ﬂl-ﬂ'l'::;,
o =

W Singular points of F(z) are given by (; — 2)2

21 E. i - ﬂ
The point » 3 lies inside the curve € : |2| = 3, - H
f 2+ 5243 = f(z)
c (z-2y G{z—m=d

!.-‘.rhere fz)=2+5z+3is analytic insjde '8
i

=— f(2), by Cauchy's generalized integry) formy,

=2mi x 9

= 18mi

Cislz—9|=9

LEtF{E:’} = 32

-_h‘____—-‘_
. (z =12z <07
Singular points of £ ':J:l Le ggvm

qullﬁIEMdEthﬁcmEG:h_h}r {z~1}3{3+2:| =0 = z=1.1

=2and 2= _» lies outside ¢ »—% The pie

fmhfﬁtlﬁ)

z—1p dz
_ [ f@)
fo e

hee 12)~

E

z 53 15 analytic inside ¢
f{l} f{z}— 22 4 45

e+
p b:f Uﬁuﬂh}r's i
Eeneral .
=2mi % O #ed integral formy,
_ 10w [
9
Example 6.2.28. Fualuaie 2
C'mﬁdz'-mﬁ'ﬂ GIE |3'-]—1| -
ﬂz , §
LE‘t F{ .E:I {T—I—__

#=—1,-1,-] Thepoiot?®

h__._ " )




, COMPLEX LINE INTEGR 4,

< nside the curve C' : |z 4 =1

./r;' {zfl}a dz:_/';f%dz

where f(z)
_ dmi
- _2_|_ {11]&

= mie™!

= € is analytic inside ¢

by Cauchy’s generalized integral formula
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