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M. A./M. Sc. (Third Semester)
EXAMINATION, 2023-24
MATHEMATICS
(Topology)
(MATH—C—013)

Time : Thwo Hours ] [ Maximaum Marks - 60
Note : Attempt any jfowur questions. All questions carry
equal marks.

1. (a) Let T be the collection of subsets of N consisting

of empty set ¢ and all subsets of the form
Gm={mm+1,m+ 2,..... },me N

show that T is a topology for N. What are open

scts containing 5 ?

(b) Show that the intersection of two topologies for X

is again a topology for X
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2. (a) Prove that in a topological
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space, the

ncighbourhoods of a point satisfy the four axioms

of neighbourhoods.

(®) Let (X, T)be a topological s

-

Pace and let A, B be
any subsets of X. Then show

that :
(1) X°=X, $° = ¢

(i) A° <= A

(i)) A =B 5 Ac — B°
(v) (A A B)° = A° ~ RBo
(V) A°UBe o (A A By
(vi) A= = A

Nuous if g
S(A) =

S(A

Space X into

d only if -
) for every A < X.
(b) Lelfbc a mappin

SCparated '

disconnccted and T is
X. T is disconnected.

A
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5. (@) Let Y be sub-space of X. Then show that Y is

compact if and only if every covering of Y be sets

open in X contains a finite sub-collection
covering Y.
(b) Prove that a subset A of R is compact if and only
if A is bounded and closed.

6. (@) Let (X, T) be a first axiom space. Then show that
if there cxists a monotone decreasing local base at

every point of X.

(b) Prove that every second countable space is first

countable.

7. Give an example to show that a T)-space need not

be Tz.

8. Define the following with example :
(a) Base for a topology
(b) Limit point
(c) Connectcdness

(d) First countable space
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