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PSG COLLEGE OF ARTS & SCIENCE
0 (AUTONOMOUS)

B BSc D]EGREE EXAMINATION MAY 2022 }' SRS
' ' (Slxth Semester) P v

Branch MATHEMATICS I S PR

COMPLEX ANALYSIS

TnneThreeHours o Max1mum 75 Marks o

SECTION-A ( 10 Mal'__‘g
~ Answer ALL questions - o S
ALL questlons carry EQUAL marks L (oxl= 1_.0)_ _

-

| 1 “i The fune‘uon f(z)-— z is |

(i) * differentiable at 0 only . (11) dlfferentlable at any pomt z except 0 - N
(i) dlfferentlable at any pomt z (1V) no where d1fferent1able :

' 2 : Aharmomc conjugate of u =e* cos y is

(i‘).e e cosy AU R (11) e ces‘y

(111) e’ Slny T (IV) e’ smy

3 ‘The ﬁxed points of the transformatron w=az where ]a‘ 1 are .

S () o) "Oand o
' '(111) land 1 (1v) 1and-1

- 4 o The blhnear transformatlon Wthh maps 0] z, 0 to O z, © IS of the form :

(x) = ST (u)
*(m) L (1v) ~——

5 o The value ofthe mtegral _[xdz where C is the elrcle l ‘——r 1s -

(i').‘ ﬂr | (11) 27rr |

' _'(111) inr R '." : ,__.(_1_v) dimrt o

vl

6 The Value of the mtegral j‘ dz where. C is the circle. | z— 2| =5 is '

(iif) ’3'7:1'_‘ ) e

3’_

| 7 ‘__.Thezerosef f(z).-, T _
| (l) zand o Lo , (11) land 1 o
1+z\/— - ——t\/g 1+\/_ \/5

"-""‘,'(11)1 2 ()1 A 27
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'5 The srngulanty of the functlon f ( z) = Z 1s classrﬁed as
. + z , 5

' 1 ,a removable smgulanty
1;a pole of order 1.
iil) z - - I, anessentlal smgularlty

[

o Qav) apole oforderl .
. .‘f',,:The resrdue of f(z.) cotz at z 0 is e ERRSA
(IV)

The value ofthe 1ntegral J.—""‘dz where C 1S ‘Zrl 1s ST

(1) | Gy 2mi
(m) 4m o o

Answer ALL questlons ' '_" L R
ALL questrons carry EQUAL Marks (5 X: 5 25) ‘

e '_Q:."TIDenve the Cauchy-Rremann equatxons in polar coordmates
T, ) - Deﬁne a conformal mappmg Also determlne the angle of rotatlon and scale factor
o ‘at the pomt z= 1+z under the mappmg w z : ' e

“12a Find the image of,;fhg'srrib 2<x< 3 under the trans'fornrationw Lol
b PrOv.e that a':bilinear 'transforrnaticnpre‘serves inverse points.
L 13aState and prove Cauchy s theorern for multrply connected reglons e
A : : - OR: SN e ER PR

o - 5 bi:‘:;Sta‘te and prove Lrouvrlle s rheorem j R

- 14: a .':Fmd the Laurent’s serres for i B about z= -"> 2 L
ST P . @+D@+E o : '
‘OR *

NG b Deﬁne an 1solated smgulal‘lty and therr types

S 15a State and prove Cauchy s reS1due theorem
‘ ,‘b'-»U Cont tegratie 1 te |————df@. . T
se on.ourrn.egra onevauae Il3+55m9 N
| SECTION .C(40 Marks)
~Answer ALL questrons Tk R
ALL questlons carry EQUAL Marks (5 x 8 40)

6 : ":'3 :State and prove the sufﬁcrent condmon for dlfferentlablhty of complex functlons f IR

S ; com L
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,_"’Lct f ‘be an analyt1c functlon deﬁned in a regronD Let z0 € D If f (zo) # 0
- _then prove that f is conformal at z0 \ ' : : : :

,Determme the b111near transformatlon Wthh maps 0 1 fee) mto i, —1 -i reépeCtively' o R_
~ Under this transformation. show ‘that_the interior of the unit c1rcle of the z—plane- SRR

maps onto the half plane left to the v axis (left half of the vv-plane)
. OR~

: Prove that any blhnear transformatron Wthh maps the real ax1s onto umt clrcle o

o lwl 1 can be wrltten in the form w= e (z—'—g) where i is real Further prove»

(_ Z=0

'7._that thlS transformatlon maps the upper half plane Im z >0 .onto the umt cuﬂcular‘ .
dlSC |w|<1 1ff Ima >O ’ : : : : e

o 18 »‘a. -State and prove Cauchy s theorem L

;msxde C‘ Then prove that f ( )————-I f(é') C

i9.a

RS o

'Sta_te and _proveTayl'or’ s théd'rem. '

'-Expand f(z) -

'Elvaluate T |

3 'Let f be analyt1c 1nsrde and on a 51mple closed curve C Let z be any pomt

)2

| “OR],' :

in a'Laurent’s Series vahd for (1) ‘zl <1 (11) 1< lzi < 2

( - 1)(2 Z)

N _, " (lii)-|z|.?'2;and (iv) 0<|z-2}<1.

xz'—x—l~2"
x +l(lx +9

L -~ OR"
Evaluate J.—%S—lfl—%dx : |
. X" +a o



