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Instructions To the Candidates:

1. There are 3 sections in the question paper. Write each section on separate page.
2. All Sections are compulsory.

3. Figures to the right indicate full marks.

4. Draw a well labelled diagram wherever necessary.

SECTION: A

Q.1) Attempt any five of the following. [10 marks]
a) Does d(z,y) = |sin(z — y)| define a metric on R? Justify.

b) Let X be the discrete metric space and x € X. Find i) B(x,1/2), ii) B(x,2).

)
)
)
c) In R with usual metric, write closure of i) (0,1], ii) Q.
d) Show that (0, 1] and [1, 00) are homeomorphic.
e) Give an example of subset of R which is connected but not compact.
f) Find interior of the sets i) [1,2), ii) Z in R with usual metric.
)

g) Is arbitrary intersection of open sets open in a metric space? Justify.

SECTION: B

Q.2) Attempt any three of the following. [15 marks|

a) Show that the following set is closed in R? with usual metric.

S={(x,y) eR* |2y =0}

b) If A and B are any subsets of a metric space X.
Show that AUB =AU B

c¢) Prove that limit of a sequence in a metric space (X,d) is unique.

d) Let (X,d) be a metric space. Show that every convergent sequence in X is a
Cauchy sequence.



e) Let A and B be two connected subsets of X with the property that A( B # ¢
then prove that AJ B is connected

SECTION: C

Q.3) Attempt any one of the following. [10 marks]

a) Let (X, d) be a metric space. Define

d(z,y)

6(z,y) = T dy)

Vr,y e X

Show that ¢ is a metric on X.

b) Define compact subset in a metric space. Show that if A and B are compact
then A|JB and A B are compact.
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