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PART - A

Answer any 5 questions from the following 6 questions. Each question carries
4 marks.

1. Let B be the collection of all circular regions (interiors of circles) in the plane.
Show that B satisfies both conditions for a basis.

2. If {t_} is a family of topologies on X. Is Ut a topology on X ? Justify your answer.
3. Show that every order topology is Hausdorff.

4. Prove or disprove : There exist a function f : 2T that is continuous at
precisely one point.

5. Define a quotient space and give an example.

6. Is the set of rationals 2 connected ? Justify your answer. (5x4=20)

PART -B

Answer any 3 from the following 5 questions. Each question carries 7 marks.

7. Let tbe a topology on a set X consisting of four sets, i.e. t = {0. X, A, B} where
A and B are non-empty proper subsets of X. What conditions must A and B
satisfy ?

8. Let 1 be the topology on N consisting of o and all subsets on  of the form
E.={nn+1,n+2 .. .}withne.
i) List the open sets containing the point 5
ii) List the closed sets containing the point 5.

P.T.O.
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9. Determine whether the following spaces are connected and which of them
are path connected in =22 ? Give reasons.

i) A:{xxy:x2+y2=1}—{1><O,0><1}
i) [0, 1] x {1}.

10. Identify the spaces that are homeomorphic to each other from the following.
Give reasons.

i) Zand M
i) = and =2

iii) {xxy:x2+y2:1}and{xxy:x?+y2§1}.

11. Find the closure and interior of each of the following sets ;

i) 1, the set of irrational in =

)

i) T, the set of rationals in R
)
)

U

) &)

v) I

(3X7=21)

PART-C
Answer any 3 from the following 5 questions. Each question carries 13 marks.

12. a) Prove that the topologies of R, and R, are strictly finer than the standard
topology on X but are not comparable with one another.

b) Prove that the collection
S={r" (U:Uopenin X} | {n=', (V) : Vopenin Y} is a sub-basis for the
product topology on X x Y.
13. Prove the following :
a) A subspace of a Hausdorff space is Hausdorff.
b) The product of two Hausdorff spaces is Hausdorff.
c) IfAcB, thenAcB.
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14. Prove the following :
a) Continuous image of a ccnnected space is conrected.

b) The union of a collection of connected subspace of a topological space X
that have a point in commor is connected.

c) A finite Cartesian product of connected spaces IS connected.

15. Prove the following :

a) The punctured euclidear space £ - {0). where Qs the origin in X" is path
connected forn > 1.

b) The ordered square I connected but not path connected.

16. a) Give an example that the product of two quotient maps need not be a
guotient map.

b) Prove the following : Let g : X—Z be a surjective continuous map. Let X
be the following collection of subsets of X : X” = {g'({z}): z e Z}. Give X~
the quotient topology.

i) The map g induces a bijective continuous map f: X* — Z, whichis a
homeomorphism if and only if g is a quotient map.

i) If Zis Hausdorff. so is X*. (3x13=39)




