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N.B 1) All questlons are compulsory.
:2) Figure to right mndicate full marks.

Q1 a) Attempt any one: 08

1. Define open set in a metric space. Prove that in any metric space(M,{), both M

and@are open sets.
2. IfF is any family of closed subsets of a metric space M, then prove thatn Fis also

closed,F € F

b)Attempt any one: 07

3. Ifh € Ifixed. Ifx = (x;,x,,..,x,)andy = (y;,,, ..., ¥, )are two orderedn-tuples

of real numbers, define {: R™ X R™ —» Rby the rule:

n Yz
: 2
¢y =1 (o =) ]
© Le=1

4. If A and B are closed subsets ofR then prove that4 X Bis closed subset ofR?.

Q2 a) Attempt any one 08
1) Iff (x)is Rlemann-mtegrable m every mterval and is periodic with period2m, then
prove that

[T feydx = [T f(a+ x)dx
where a is any number. :
2)Iff € R[a,bland a < c < b, then prove thatf € R[a, c],f € R|c, b]andf:f =
b
Br+f f
b) Attempt any one:. 07

3) Prove that every finite subset of any Metric space is compact.
4) Obtain the Fourier series expansion off (x) = xsinx, m[—m, m].

Q3 a) Attempt any one: 05

1) Let A be a subset of the metric space(M, ). If(4, {)is compact in A, then prove that
A is closed subset of(M, ().
2) If each of subsetE,, E,, .. .ofRis of measure zero, then prove thatU®_, E, is also of
measure zero

b) Attempt any one:
3) Letf(x) = x,(0 £x < 1)and o be the subdw1s10n{0 1/3,2/3,1}01]0,1]. Com- 05
puteL[f;o].
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4)IT: X — Xis defined asTx = x%(0 < x < 1/3), prove that T is contraction

on[0,1/3]. .
Q4 Choose the correct alternative and rewrite the sentence. 10

1. For all non-negative integer n,f_”n winady = % e owni
a= i oae\  dx?
2 4
2. Closed subset of a complete metric space is ---
a. always open set
b. always empty set
c. need not be complete
d. complete

3. If Mis closed interval[0,1]with absolute value metric, thenB E,%]IS -

3 i3 g1 343
of03) Bron) Flad el
4. The set of cluster points of(0,1)mRd is ---
a.(0,1) b.[0,1] c.R d.empty set

5. Every singleton set in a discrete metric spaceRdis ---

a. closed

b. open

c. open and closed
d. None of these.
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