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M.AJ/M.Sc. (Previous) Examination, 2022
MATHEMATICS
Paper II
(Real and Complex Analysis)
Time Allowed : Three Hours
Maximum Marks : 100
This ques.tian paper contains three

sections as under :

Section-A Max. Marks-10

This section contains one compulsory question
with 10 parts, having 2 parts from each unit, short

answer in 20 words for each part. All questions carry

equal marks.
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Section-B Max. Marks-50

This section contains 10 gquestions having 2
questions from each unit. Answer 5 questions
(250 words each) selecting one question from each unit.

All questions carry equal marks.
Section-C Max. Marks-40

This section contains 4 descriptive type questions
(questions may have sub-division) covering all units
but not more than one r;ruestiun from each unit. Answer
any two questions (500 words each). All questions carry

equal marks.
Section A 10x1=10

1. () Define the upper-Riemann-Stieltjes

integral.
(ii) Write Weierstrass’s M-test for uniform

convergence.
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(itt)  Define Borel measurable.
tie’  Define Lebesgue integral function.
(i) Define power secries.

Write transformation which are Isogonal

but not conformal
‘it Evaluate IICI'.ZLWI’ » C 1s any rectifiable
¢

are joiming the ponis z = g and z = b
Wiil) State laurent's Sworem.

(ex}) Find the singularity of the f'um:ti'::u'i'3

-
LS

‘x}  Stute Cauchy’s residue theorem.
Section B 10x5=50
UNIT-1

If lx) = k be a constant function defined on
la, b] and wix) 18 a monotonically non-decreasing

function on {u, b], then prove that flx) s

Riemann-Stieltjes integrable.
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Or

, D
Show that the gseries Z—]I| is
n
uniformly convergent on -1, 1L

UNIT-II

Prove that a continuous function defined on a

measurable set is always measurable.
Or

Let f be a bounded measurable function on a

~measurable set E+ then prove that :

[fcx) dx
E

< [|fo)dx
E

UNIT-III

Derive the Polar form of Cauchy-Riemann

equations.
Or
. ol
Find the image of the infinite 5““’1” 2
under the transformation ® = 1/z
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UNIT-1Iv

8. State and prove maximal modulus principle.

Or

2t -4
(z+1D(z+4)
Which are valid, for the regions :

~9.” Obtain expansion for

(@) |z| <1
B 1< |z] <4
@) |z} > 4.

UNIT-V

\_10-" State and prove Casorati-Weierstrass theorem.
'j I|

Or f
11. Find out the zeros and discuss the nature of

singularities of :

f(z)= z_zzsin
z

Section C
12. If f, and f, are Riemann-Stieltjes integral with
respect to al(x) on [a, b]. Then fi +f, is

Riemann-Stieltjes integral with respect to o(x)

b h b
on la, b) and I(ﬂ +f,) da = Iﬂda + If2 do
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13.

14.

15.

Prove that the outer measure of an interval is

its length.

(@) State and prove Morera’s theorem.
(b) State and prove Lioville’s theorem.
(a) State and prove Rouche’s theorem.

(b) Find the value. of

. 6
I_Sﬂ%dz, jzi=1.
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