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Instructions to candidates:
I Answer any five questions.

2. All questions carry equal marks.

1. a) Definethe usual topology U on the set of reals g . By using the axioms Q’\f a topology,
show that U is a topology on R . (8)

b) IfAand B are the subsets of a topological space X then prove the following.

i) 7 is the smallest closed set containing A.
ii) AisclosediffA=A.

iii) If A< B then AcB.

V) A4UB=AUB:

v (A)=A. | (8)
2. a) IfAisasubsetofaspace X. Then prove the followings. '

i)  AUD(4)is closed.

ii) A= 4UD(4) where D(A) s the derived set. (8)

b) Define base for a topology. Then prove the following two properties ona base S are
equivalent. ’

iy  pisabasefor r.

ii) Foreach Ger andeach PeG there is U e g suchthat PecU =G (8)

PGIS-N 1029 B-2K13 2013 ® {Conid....

http://www.karnatakastudy.com/ | !


http://www.karnatakastudy.com
http://www.karnatakastudy.com

http://www.karnatakastudy.com

a)  Letf beamapping ofaspace X into space Y and S be the subbase for the topology on
Y then prove the followings are equivalent.

[F5]

f'is continuous.

1. The inverse image of each member of S is open in X. (8)

b) - I XY are the topological spacesand f: X — Y bea mapping then prove that f is
closed iff f(d)< f(4) for 4 x . (8)

4. a) Definea T, -space. If X is T,-space and f:X — Y isa closed bijection. Then show
that Y is T_-space. (8)

b)  Show that every completely normal space is normal and hence every T.-space is a
T,-space. (8)

5. a) State the two axioms of countability. Prove that every 2°-countable space is
I°- countable. Is the converse true? Justify your answer. (8)

b)  Define subsequence of a sequence. Let - & 5 ¥ converges to ‘a’ in X then every
subsequence of fin X converges to ‘a’. (8)

6. a) Define a connected space. Show that any continuous image of a connected space is
connected. (8)

b)  Prove that in any connected space,
i} Every component of'a space X is a maximal connected set.
ii)  The components are closed. (8)

Define compact topological space. Let A be a compact subset of Hausdorff space X
and P ¢ 4 then show that there exists disjoint open sets U & V such that p< 3 and

AcU. 8

-3
N

b)  Let X be a compact Hausdorff space and Y be an arbitrary space. If f: X >V isa
continuous closed surjection then prove that Y is also Hausdorff. (8)

8. a) Provethatinany metric space the set of all open spheres is a base for topology on X.

(8)

bj  Define a Lindelcf space. Show that every closed subspace of Lindelof space is
Lindelof. (8)

PGIS-N 1029 B-2K13 )

http://www.karnatakastudy.com/


http://www.karnatakastudy.com
http://www.karnatakastudy.com

