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Q: 1. Answer the following by choosing correct answers from given choices. El())
[1] A cluster point of the set {3, %, 4., } is B
[A] 0 (Bl 1 [C] 2 (D] 3

{2] In Ry, the discrete metric space, d(0,2) =
(Al 0 B €] 2 D] -2

[3] The sct of all cluster points of (1,2) is
[AT[L.2) B] [1,2) [C](1,2] (D] {1,2)

[4] The metric space whose all the subsets are open as well as closed is

[A] R [B] Hy IC] R? (1] none

(5] In the metric space M = [0, 1] with usual metric , B{3,1] =

[A]{0,1] B] (5. 1] (€] [0, ] (D] (0,1)
[6] In which of the following every closed subset is open also?
Al R Bl fa €] &2 e

[7] If a subset A of a metric space M is totally bounded then if is
[A} complete {B] unbounded [C] bounded [D] connected

[8] For a subsct 4 = {—2,0,2} of R, diam(A) =
ESRY [B] -2 [C] 2 [D] 4

[9] The range of a real valued function that is continuous on [1,2] is
[A] not compact [B} not bounded iC] not complete [D] none

[10] If f is a uniformly continuous fanction then it is
[A] coutinmons [B! bounded iC] differentiable [D} nonc

Egc 1




Q: 2. Tn the following, depending on the type of question, either fill in the blank or answer
whether a statement is true false. 08.5

[1] The sct of cluster points of Q 1s @. (True or False? )

[2] If g is a mctric on M then —2p is also a metric on M. (True or False?)
[3] In Ry we have B[2,2] = B[3,3] . (True or False?)

[4] Every function defind on Ry 15 discontinuous. (True or False?)

(5] In R' the subsct [0,1] is a totally bounded set. {True or False?)
[6] Every subset of Ry is bounded. {True or False?)
[7 If f:[0,1] — R is continuous on [0,1] then f{[0,1]} is compact. (True or False?)

(8] If M is compact and f: M — R* is continuons on M then f(AM) is totally bounded.

(True or False?) :
Q: 3. Answer ANY TEN of the following. ' C 2(?3
[1] Define d: R —> R by d(z,y) = |2* — y?. Check whether d is a metric or not.

(2] Let d:{0,Z] x [0,%] — R be defined by d(z,y) = sin|¢ — y|. Show that & is a metric
on [0, .

[3] Show that p: R x R —s R | defined by p(x,y) = |z — y|, is a metric on R

[4] Prove that in any metric space (M, p), the set M and ¢ are closed sets.
(5] Give an example of a set F such that £ and its compliment are dense in R.
(6] Is the intersection of an infinite munber of open sets open? Justity!

(7] Let T:[0,%] — [0, 1] be defined by T(z) = 2?, Vz e [0, 3]. Prove that T'is a contraction
on (0, 1]. .

(8] Show that every contraction mapping is continuous

[9] Prove or disprove that the empty set ¢ and singletone set are assumed to be connected.

[10] Define : TFinite intersection property



Show that a finite subset of Ry 1y compact.

Show that the range of a continuous function, on a compact metric space, is bounded.

a3

Attempt ANY FOQUR of the following questions.

Let (M. p) be a metric space and let a be a point in M. Let f and g be real valued
functions whose domains are subscts of M. If lim f(z) = L and lim g(z) = N then
r—3a T—Q
prove that
lim [f{z) +g(x)] = L+ N
FI—iL

d "
Let (M, d) be a metric space and let di{x,y) = ﬂ)_m Then prove that d; is a
1+ d(z,y) _

wetric on M
Prove that if (M, p) is a metric space then any open spherc in M is an open set.
Prove that a subset (& of the metric space M is open 4ff compliment of & is closed.

If the subset A of the metric space (M, p) is totally bounded, then prove that A is
bounded.

Lot (M. p) be a metric space. Then prove that a subsct A of M is totally bounded zff

every sequence of points of A contains a Cauchy subsequence,
If M is a compact metric space, then prove that M has the Heine-Borel property.

Let (M) be a compact metric space. If f 1s continuous function from Ay into a metric
space (Msy, ps), then prove that [ is uniformly continuous on M.
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