M.A./M.Sc. Semester Il Examination, 2020 (CBCS)
Subject: Mathematics
Course: MMATG 201 and MMATG 202

Time: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words as far as practicable.

[Notation and symbols have their usual meaning]
Use separate booklet for each course.

Course: MMATG 201 (Real analysis - 1)

(Marks: 20)
Answer any two questions. Only first two answers will be evaluated. 10x2= 20
1. (a) LetE and F be two disjoint measurable subsets of R and ¢: E U F — [0,) be
a measurable simple function. Prove that (L) [, . dx = (L) [, dx +
(L) [, dx.
(b) Let E be a measurable set, f: E — [0, o] be a measurable function and @ > 0
be a real number. Prove that m({x € E: f(x) > a}) < é (L) fEf dx .
2. (a) LetE beameasurablesetand f,g: E — R* be two measurable functions with
f =g a.e.on E, where R* = R U {0, —oo}. If f is Lebesgue integrable over E,
then prove that g is Lebesgue integrable over E and (L) fEf dx = (L) ng dx.
(b) With an example show that the point-wise limit of a sequence of Lebesgue
integrable functions may not be Lebesgue integrable.
3. (8) Let{f,}.en be asequence of measurable functions from a measurable set E into
[0, oo] converging point-wise to a function f: E — [0, «]. Suppose further that
fo SfonE, V neN. Provethat lim (L) [, f, dx = (L) [ f dx.
n —oo
(0) s the series Zﬁ:lm,—ﬂ < x < m, Fourier series of some bounded,
/7

Lebesgue integrable, 2 periodic function on [—m, r]? Support your answer.
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Course: MMATG-202 (Complex Analysis - 1)

(Marks: 20)
Answer any two questions. Only first two answers will be evaluated. 10x2= 20
1. Letf be analytic in adomain D (D < C). If ateach point ze D, f'(z)=0, [10]
then show that the mapping w= f (z) is conformal in D.
2. (a) State and prove the Casorati-Weierstrass’s Theorem. [1+4]
(b) State and prove the Rouche’s Theorem. [1+4]
3. Evaluate any two of the following integrals:

2sin(mx 5)
I ( )dx, m > 0. ]
X
0
@ 5
(PV).f ioziff;z) dx foram>0. [5]
o 12 5
J‘ )3( dx. [ ]
o X +1
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