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MATHEMATICS
Paper 11
(Real and Complex Analysis)

Time Allowed : Three Hours

Maximum Marks : 100

This question paper contains three

sections as under :

Section-A gug ‘3’ Max. Marks-10
This section contains ene compulsory question
with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part. Al questions carry
equal marks.
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This section contains 10 questions ha:

questions from each unit. Answer § questions 250

ting one question from each unu 7y
words each) selecting

questions carry equal marks.
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Section-C gue ‘®’ Max. Marks-40

This section contains 4 descriptive type qut'sﬂu;ts
(questions may have sub-divisions) covering all units
but not more than one question from each unit. Answer
any two questions (500 words each). ALl questions carn
equal marks.
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Let f and a be bounded functions on

la, b} and a be monotonic increasing on
la, bl, then define memann—ﬁtle]tjes upper

integral of [/ with respect to «

TUIA

I.:..”Iml“'

I |dz|

where (s

le!ll:-‘- 2 a and z =

. any rectifiable arc joining 1},

b.

(it Wnte the value of the integral

Define uniform convergence of a senes of

functions.

Define measurable set.

Define measurable function.
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Write polar form of Cauchy-Riemann
equations.
Find the fixed points  of the

transformation :

(2+i)z —2
©=- SR
z-1
d....
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(ix)

(x)

j 22 dz;
C

where C 1s the circle

Find the singularity of the function = e

|z - a|] = R

G |

4

Write Cauchy's residue theorem.

Section B

UNIT-I

‘/2 Prwe that a fun(:tiﬁl'l f is Riemann_Stieltjeg

integrable with respect to o an (a, | if and only

1
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if for every € > 0, there exuts
s < i ;“b“‘..-.'ull

la, b] such that -

UP, [, o) - P, . @) < E.

Prove that the sum function of a uniform

convergent series Y u,(x) of functions wha o
each term is continuous in an interval lea, bl is

also continuous in the interval la, bl
UNIT-II

Let {B,, Ey --...... , E,} be a finite class of

disjoint measurable sets, then prove that for

any set ‘A :

n L]
mlan|l) B3 m@nE)
i=1 t=1

Let (fn} be a sequence of measurable functions
convergence in measure to Lwo functions [ and

F {8 then prove that these limit functions are

{equivalent.
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UNIT-III

T _ v s
Prove that the function ulx, y) = ¥ ey s

harmonic and obtain its conjugate uix, y) such

that fix, ¥} = ulz, y) + ivlx, y) 1s analytic.

Show that both the transformations !

| _z2-1
T and w = Py

o =

Transform |w| < 1 into the half plane
Re(z) = 0.
UNIT-IV

Vo State and prove Cauchy’s integral formula for

simply connected domain.
State and prove maximal modulus principle.

UNIT-V

~10. H fz) has an isolated essential singularity a

z = a, then p-uvethnﬂz}mu arbitrary clos
to every complex value in each delete:
neighbourhood of q.
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12.

Prove that the power

el 13. (a)
z 4 1z:" " l,-_-"‘ ,
2 3
and
. 1 .
in—(z-2)+ 2(2- 2)
. (b)
has no common region of convergence

Nevertheless they are analytic continuation of

the same function.
Section C

(a) Prove that the following series s

uniformly convergent for all values of

x=20:

1 1 1

2

3+x2 ........

woa aurjuoon mmm,//:dny
wWoaaurjuoon smmm,//:dny

-2+I

() Prove that the bilinear transformation ‘

Let {E | be an increasing sequence of
measurable sets, then prove that :
'm[ U E,,]: lim m(E,).
n=1 R—e

.
let f be a bounded measurable function

defined on a measurable set E, then .

< I |f{x)‘dx.
E

J flx)dx
E

J4. (a) State and prove Morera’s theorem.
(b) State and prove Liouville’s .theorem.

(a) State and prove Rouche’s theorem.

'p)" ) Evaluate :
= Z] |
1 3 = A 1nto
transforms the circle arg 29 4 - &
w - uwy ik { £+1
. . . = = constant,
a similar circle arg ,, ‘ http://www.uokonline.com
o, Whatsapp @ 9300930012
where w w., correspond 10 2z, % Your old paper & get 10/-
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