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6222
M.Sc. MATHEMATICS I'* SEMESTER EXAMINATION, 2019
Paper - 11
REAL ANALYSIS

Time: Three Hours
Maximum Marks: 80

PART - A (Gvs — 3]) [Marks: 20]
Answer all questions (50 words each).

All questions carry equal marks.
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PART - B (Gvs — §) [Marks: 40]
Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
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PART - C (Gvs — @) [Marks: 20]

Answer any two questions (300 words each).

All questions carry equal marks.
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PART - A

Q.1 (1) If Ais a singleton set then prove that m*(A) =0

(i1)) Define outer measure of any subset of R.

(ii1)) Define signed measure on a measurable space (X,B).

(iv) Define Gs and Fs sets.

(v) Show that constant function with measurable domain is measurable.

(vi) State ‘almost everywhere’ property of a measurable set.

(vil) Define step function with example.

(viii) Define uniform convergence of measurable function.

(ix) State bounded convergence theorem.

(x) Give an example of a bounded and measurable function which is not Reimann

integrable but which is Lebesgue integrable.

PART -B
UNIT -1

Q.2 If E; and E; are disjoint measurable sets then prove that —

Q.3 Let A be any subset of R, then for every xe R, Prove that m*(A+x) = m*(A).
UNIT -II

Q.4 Prove that the family M of all measurable sets is a - Algebra.
Q.5 For a set E, prove that the following statement are equivalent

(1) E is measurable

(i1)) Given € >0, 4 an open set ODE such that m* (%) <€

(i11) There is a Gs set G D E such that m*(g) =0
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UNIT 111
Q.6 If f is a measurable function defined on a measurable set E, then prove that the set
{x : f(x) = a} is measurable for such extended real number «.
Q.7 Prove that a continuous function defined on measureable set is measurable. Is the
converse true or not? Justify.
UNIT -1V
Q.8 If asequence {fn} converges in measure to a function f, then prove that limit function f
is unique almost everywhere.
Q.9 If the sequence of function {fn} converges in measure of two functions f(x) and g(x),
then these limit functions are equivalent.
UNIT -V

Q.10 Let f and g be bounded measurable functions defined on a set E of finite measure. Let
f = g almost everywhere then prove that:

L f= L g Is converse true? Verify.

Q.11 If f is a measurable function on a measurable set E and if a < f(x) = b then prove

am (E)< [ f(x)dx <b.m (E)

PART - C

Q.12 If I is any interval then prove that
m*(I) = £(I)

Q.13 Prove that there exist a non- measurable set in the interval (0, 1).

Q.14 If a sequence {fn} of measurable functions defined on a measurable set E converge point
wise to a function f on E then prove that f is measurable.

Q.15 Let E be a measurable set with m(E) < ec and {fn} be a sequence of measurable function

which converge to f a.e on E. then given r > 0 there exists a set ACE with m(A)<r such
: E
that the sequence {fn} converges to f uniformly on "

Q.16 State and prove Lebesgue convergence theorem.
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