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

Mustrate the answers wherever necessary.

[ Real Analysis |

Answer Q. No. ! and
any four from Q. No. 2 to Q. No. 7.

1. Answer any four questions : 4x2

{a) Give an exmaple with justifications of a metric space
which is closed and bounded but not compact.

{b} Verify whether the following subset 5 of k< is connected

or not, where S = Y{x,y) e R2 caxy=14.
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(d)

(e)
2. {a
(b}
3. (a)
{b)

to

Give an example of a function which is of bounded
variation defined on a closed and bounded interval, but
not a Lipschitz function.

Define measurability of a Borel set.

Show that any function from a discrete metric space into
a metric space is continuous.

Let {: [a, b] = & be a function of bounded variation on {a,
c] and [c, b] where ¢ e (a,b). Then show that

{i} fis a function of bounded variatioﬁ on [a, b, and
(i) Vrla.c]+Vyle,bl=Vy(a,b].

Let {: [0, 1} - g be defined by

— n=1223..

Q, elswhere,

where x;, x,, ..., X,, be an enumeration of all rationals in
(0, 1]. Show that f is a function of bounded variation on

{0, 1]. 5+3

State and prove the second Mean-value theorem for
Riemann-Stieltjes integral.

Show that every path connected metric space is
connected. 4+4

CAL7/M.Sc./ st Sem . fMTM-101 Continued)



4. {a) Let (X, d;} and (Y, d,} be two metric space and let f:
{X;, d;) = (Y, d;) be a continuous function, where X, isa
compact metric space. Prove that f is uniformly
continuous on X,.

. .
(b} Evaluate : f x7d((|x|3+|xl) 4+4
1

5. {(a) Let f: X » R" be a non-negative measurable function

such that _[ fdu=20 . where E is a measurable subset of
E

X. Then show that f=0 a.e. on X.

{b) Suppose {f} : X - [0 + =] is a sequence of non-negative
" functions measurable for n = 1, 2, 3,..., satisfying
fiz fo2 f3 2, such that f (x) » fix) as n> o, for every

xe X and f; e L'{p). Prove that

o )
tim o= | fau 345
X X

6. (a) If E fdxis Riemann integrable, prove that it is Lebesgue

integrable and the two integrals are equal. Give an
example which is Lebesgue integrable but not Riemann
integrable.

(b) State Lebesgue Dominated Convergence theorem. 6+2
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7. [é; Define a Cantor set. Show that it is uncountable but has
measure zZero.

{b) Let 1 be a positive measure on a ¢ - algebra m. Prove
od
that u(A, ) = p(A) as n — = where A= | AL A em

n=1

and A1CA2CAS i 3+5

{ Internal Assessment : 10 Marks)
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