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Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

Q1) Attempt any five of the following;: [10]

a) Does d(x,y) =|sin(x+y)| define a metric on R ?Justify.

b) Ina discrete metric space R ,,find S,(2) and S, [2].

3
c) State true or false with justification: If A and B are subsets of R such

that A B then A cB.

n

1
d) LetA= {/”E N} be a subset of R . Find 9dA (boundary of A).

1
e) Let Y=(0,1) be a subspace of R and A=(0»§:|. State with justification

whether A is closed in Y.

f)  Give an example of compact set which is not connected and connected
set which is not compact.

g) Isthe set Az{1 / ne N } w{0} nowhere dense in R, ? Justify.

n

02) Attempt any two of the following;: [10]

a) In a metric space (X,d), prove that the arbitrary intersection of closed
sets in X is closed.
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b) Let A and B be subsets of a metric space (X,d). Show that
AUB=AUB.Isittrue that AN B=A nB? Justify.

c) Let (X,d) be metric space. Show that |d(x,z)—d(z,y)|<d(x,y) for all
x,y,ze X.

03) Attempt any two of the following: [10]
a) Letf/(X,d)—(Y,p)be a homomorphism. Prove that Fc X is closed in
X ifand only if AF) is closed in y.
b) Let (Y.d, ) be asubspace of complete metric space (X,d). If Y is closed
then prove that Y is complete.

c) Let C, be usual metric space with metric d(z,z,)= |z—z,|;z,,z, e C (set

of complex numbers). Show that C_is complete.

04) Attempt any one of the following:

a) 1) Prove that a metric space (X,d) is compact if and only if every
collection of closed subsets of X having FIP (finite intersection
property) has non-empty intersection. [7]

i) Prove that any finite subset of metric space (X,d) is compact. [3]

b) 1) Let (X,d) be metric space and Y — X is connected. If Zc X is
such that Y — Z c Y then prove that Z is connected. Hence prove

that Y is connected. [5]

i) Let (X,d) be complete metric space and A = X. Prove that A is
compact if and only if A is totally bounded. [5]
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