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Instructions;

1) All questions are compulsory.

2) Attempt Q.1 within first 30 minutes.

3) Each MCQ type question is followed by four plausible alternatives, Tick ¢ ) the correct
one.

4) Answer to question 1 should be written in the question paper and submit to the Jr.
Supervisor.

5) If you tick more than one option it will not be evaluated

6) Figures to the right indicate full marks

7) Use Blue ball pen only.

Q.1 Tick the correct answers. Marks Bloom’ CcoO
s Level
i) Which one of the following is a metric on R ? 02 I COl1

A) d(x, y) - ‘xw _y40

B) d (x, y) =}x? —yT‘
) d(xl, y):max(Zx,_ ) D) d(x, y):min(x,Zy)

ii)  Consider the following two statements

I) Arbitrary union of open set is open. "
1I) Arbitrary intersection of open set is open. Then 02 L co2
A) only I is true, B) only I is true ,
C) both I and Il are true, D) both [ and II are false.
iii)  Which one of the following set is not connected in R ?
A)[02], B)) [0.2]U[1.3], (A coa
C) [0,2] W [3.4], D) All AB,C.
Page1of4d



iv) A subset A of Ry is totally bounded if and only if A contains

A) finite number of points, B) infinite number of points, 02 L; CO4
C) only one point, D) At most two point.
V) Closed Subset of complete metric space is 02 Lo CcO4

A) compact, B) complete, C)connected, D) totally bounded.

vi) If T is a contraction on M then which one of the following is 02 Ls CO4

correct?

5 4
A)p(?—;s;’;)gzp(x:y)n B)p(TwTy)ggp(xwy):

; : 1 X 22
Qp,.T)< Ep(x, ), D)p(T,.T)< —;P(x, »)-

Vi) A metric space <M,p> is said to be compact if it is
A) complete and totally bounded, B) complete and bounded. 02 Lz CO5
C) open and bounded, D) open and totally bounded.
viii)  Consider the following two statements
I A function continuous on a compact domain is =
) . . . 02 I, o5
uniformly continuous.
1I) A function continuous on a connected domain is not
uniformly continuous.
A) only I is true, B) only IT is true ,
C) both I and IT are true, D) both I and II are false
ix)  Consider the following two statements
| The continuous image of compact set is compact. : %
) e eE . e 0 0" I CO5
i) The continuous image of complete set is compact
A) only I is true, B) only 1L is true ,
C) both I and IT are true , D) both [ and IT are false
X) Every sequence of points in a metric space M has a subsequence 02 L, CO5

converging to appoint in M then M is

A) compact B) complete C)connected D) totally bounded
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Sectvon~ B
Q.2 Attempt any two of the following. Marks Bloom’s CO
Level
a)  Ina metric space show that limit of a sequence is unique. 06 Ly COol
b) If pand o zretwometrics defined on A then show that 06 Ls CO1
P+ o 1s also @ metric spaceon M.
c) Let< M, p > be a metric space, a€ Mand f, g be real valued 06 L COl1
functions defined on M. Iflim,_, f(x)=L and lim,_, g(x)=N
then show that lim,_,(f(x) g(x)) = LN.
Q.3 Attempt any two of the following.
a)  Define an open set. Show that in any metric space every open ball 07 L Cco2
is an open set.
b)  Define limit point of a set. Show that finite union of closed setsis 07 L4 cO2
closed.
¢)  Show that F is continuous iff inverse image of a closed set is 07 L; CcO2
closed.
Q.4 Attempt any two of the following.
a) Define connected set. 07 Ls CO3
Let f: M, —> M, be a continuous function.
If M, is connected then show that /(M )is also connected,
b) If 4c M is totally bounded set then show that A is bounded. 07 Ls CO3
9 Givean example of an infinite subset of I* which is bounded but 07 Ls COo3
not totally bounded.
Q.5
a) Define 04 L, CO4

I) Complete metric space.
II) Contraction Operator.
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Q.6

iii)

a)

b)

c)

Attempt any two of the following.
Prove that R4 is complete.

Let < M, p >beacomplete metricspace.for each n € [, and
F isaclosed bounded subset of M such that

) DFE 5.0 F, 5. bydianF, -0 asn—»

then show that ﬂ F, contains exactly one point.

n=|

If Tisafunction T ;[0,1] — [0,1] andif thereexists areal number o
with 0 < < 1such that ‘Tx‘ <awhereT isderivativeof T,

prove that Tiscontraction on [0, 1].
Attempt any two of the following.

[f the metric space M has Heine-Borel property, then show that M
is compact.
Let <M, p;> be a compact metric space if f'is continuous tfunction
from M, into a metric space <M, p,> then show that 1 is
uniformly continuous on Mj.
Let fbe a continuous function from a compact metric space M; into
M,.Show that (M) is compact. Also show that any finite subset

of every metric space is compact.

e o ok e ok
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