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Answer all the questions:

An
1 SWer any threc from the following questions: 10 x3 =30
L &) Definea Hausdorff space and locally connected spaces.

b) Prove that a nonempty subset X of the real line R is
connected if and only if it is an interval. : 2+8=10

2. State and prove Urysohn Metrisation Theorem. : 10
3, Arove that the product space of two

a) Ty space is T, space.
b) T, spaceis T, space. ,
¢) Hausdorff spaces is a HausdorfT space. 3+3+4=10

4. a) Define first axiom of countability, second axiom of countability
and normal spaces.

b) Let (X,3J,) and (X, ;) be two topological spaces. Prove that
the product space (X x Y, ) is connected if and only if X and
Y are connected. 3+7=10

Answer any three from the following questions: 10x3 =30
5. a) Define net, subnet and filter. '
b) State and prove Tube Lemma.
2) State and prove Tychonoff Theorem. 3+3+4=10
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6. State Bolzano-Weierstrass property. Prove that a space X is

HausdorfT if and only if each net in X converges to atmost one point
in X. 1+9=1 0
2 #ehne compact spaces. Let X be a Hausdorff space. Prove that
'a) A compact subset of X is closed. :
b) Any two disjoint compact subsets of X have disjoint
nbds. 1+4+5=10

/Define countabily compact. Prove that a T; space X is countably
compact if and only if it has the Bolzano-Weistrass

property- ‘ 1+9=10
Apswer any two from the following questions: 10x2 =20

9. a) Define locally finite, homeomorphism, open function, closed
function and paracompact. :

b) Prove that the product of a paracompact space and a compact

space is paracompact. ' 5+5=10
40 Define Homotopy map. State and prove the Fundamental Theorem
of ATgebra. 1+9=10
1# Define locally metrisable. State and prove Ngata-Smirnov
metrisation theorem. 1+9=10
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