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M.Sc. (CBCS) DEGREE EXAMINATION, APRI1L, 2021,
Fourth Semester
Mathematies — Core
COMPLEX ANALYSIS
(For those who joined in July 2021 - 2022)
Time : Three hours
PART A = (10 « 1 = 10 marks)

Answer ALL questions.

Choaose the correct answer ;

1. The geometric series 14z4224.. 42" +...
diverges for 3
@ |e=1 ® |<1 .':
@ |4=0 @ |e7]=1 L

2. The sum of the orders of the zeros of a polynomial I .

is equal to its
(b) derivative 53
(d) order

(a) degree

(¢) integration

=1

A function which is analytic and bounded in the
whole plane must reduce to

(a) constant (b) variable
(©) integer @0

8. If lim flz)= oo then the point a is called a
of /(). o
(a)  limit (l;) order

@© pole @) radifia

9. Acycle y is said to the region Q if and
only if n(y, a) is equal to 1 for all points @ € Q and
either undefined or 0 for all a e Q

(a) closed (b) bound

(c) open (d) compact

10.  The ———— of /(2) at an isolated singularity a
is the unique number R such that f(z)- R/z-a

the derivative of a single valued analytic function
in an annulus 0 <[z —a] <d.

(@) pole 4 © (b)) zero

() order d) residue
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3, The mapping such that two curves which form an
angle at z, are mapped upon curves forming the
same angle in magnitude and direction is ealled

— at all points,

(a)  hijective (h) one-one
(¢c) econformal . (d) onto

1. The cross ratio (z.2,.2,.2,) is the image of z,

under the linear transformation which carries
2y 2y 2, into —m—4—4—

() 1,1,1 () 1.0, =
() 1,01 (cdy 1.0,0

b, The length of circle z=z(1)=a+p", 02t <21 is

() 2x (h) 2xi -

() 2ap ) 2p

6.  The integral dez with continuous fdepends only
4
on the end points of 7 if and only if f is the

of an analytic function in Q.
(@) derivative (b) integrand
(c) zero (d) discontinuous
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PART B — (6 x 5 = 25 marks)

Answer ALL the questions, choosing either (a) or (h).

“11. (a) Find the conjugate of the harmonic function

2 _
u=x" -y .

.

Or

(b) Derive Cauchy — Riemann equations.

12, (a) Reflect the imaginary axis, the line x=y

and the circle |2/ =1in the circle [z —2|=1.
Or

(b) DExplain the symmetry principle.

:,.13. (a) Prove that _[f(z)cL = —Jf(z)dz.

Or

(b) Let /(z) be analytic on the set R’ obtained
by omitting a finite number of interior points
J, from a rectangle RIf zll.u} (z—JJ[(:):O

for allj then prove that J-f(z)dz =0.
oR
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11,

Answer ALL the questions, cheosing either (a) or (b)

16.

20.

(n)

e
docs not pass lhuuth the point a. !hl‘ﬂ prov

of the

1z
A

-0

that the wvalue integral

multiple of 274

Or

(h)  Suppose that f(z) is analvtic in an open ‘i'“"'
A

not

be a closed curve in A
lhal

on ¥

nly.a) fla)= I/( iz

prove
. where

the index of o with respect to y .

Find the residue of the function

C
(z-alz=b)
Or

(b)  State and prove arguement principle.

PART C — (5 * 8 = 40 marks)

Or

=

(b) Compute I—dg—, a>1.
5 g +cosd
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For any point @

(a) State and prove Abel's theorem.
Or
(b)  Derive Taylor — Maclaurin development with
the assumption that f(z) has a power series
expansion.
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(a) Derive Cauchy residue theorem.

17, (a)
(h)
I8 (a)
(b)
19. (a)
®)

State and prove the symmetric principle.

Or

Prove that the cross ratio (:,.:_!.:(.:,) 1s

real 1f and only 1f the four points e on a
circle or on straight hine.

Prove that the line integral der s ey
defined 1n Q depends only on the end ponts

of y if and only 1f there exists a function

Ux.v) in © with the partial dernvatives

ol al’
= P — =q
Ox 523

Or

State and prove Cauchy's theorem for a
rectangle.

Prove that an analytic function comes
arbitrarily close to any complex value in
every neighborhood  of
singularity.

an  es=sential

Or
State and prove Taylor's theorem.
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