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Section A

+ Which of the followine sets age not countable; N, Q, 77

2. 'Describe the set N \ Z.
3, Given R with the usual metric, describe [a, b] as a closed ball,
4. Given (X, 7) a topological space, is @ closed or open?
5. Given f - R — R defined by f(x) = 3z% — 1, is f injective?
6. s every linear function injective? Justify. ':
7. Given X = {1,2.3} and r = {0, X, {1}.{2,3}},is (X, 7) connected?

8 If X = {a.b,cd} letm = {0, X, {a} {c} {a¢c}} 72 = {®, X, {b}}, obtainthe smallest topology containing 7 and

3.
9. Describe the set N \ Z°.

10. A set with only one (1) element has how many possible topology(ies)?

Section’B
¥
1 (a) What is a topological space?

(b)Given X = {a.b, ¢, d, e}, describe one(1) topology on X which is not a discrete topology and has a minimum of six
(6) elements.

(c) Let X be an infinite set and let 7 = {U€ X : Ufis countable or U® = X}. Show that 7 is a topology on X.
(d) Why is X assumed to be infinitg?

2 (a) What is a metric space’
‘(b)Let X = C[—1,1]and d : XX — [0. +00) be defined as d( f, g) = f_1|f t)—g¢
dis a metric on X . Hence, obtain d(f, g) if f(t) = 1 + 2t and g(t) = 3 — 6t.

(c) Consider the function g : R — IR defined by g(z) = 252 + 4 for all z € R, obtain the following sets; (i) g~ *([1,2})
(ii) g~ 1([6, 12]).

(t)|dt for all f, g € X. Prove that

3 (a) Let (X, d) be a metrig space and let A C X. When is A said to be open?
(b)(i) Let R be endowed with the usual metric. Prove that [0, 2) is not open.

(b)(ii) Is {0, 2) cloged? {c) Describe the sets Bg( ), Ba(1), and .53 (1) it X = R with metric dg defined by
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4 (a) When is a function f : X — Y said to be an open function? (b) Let g : R — R (where R is endowed with the usual

metric) be given by
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Is g continuous

(¢} Is the discrete Wopology a connected space”! y
{a) Show that (o b)and (0. 1) are homeomorphic. [Hint: Consider the functiy @bi v (0, 1) defined 29 f(:s) = i’-’u

forall r € (a b!] 3. e
() Let [X.7) be a topological space, and let x € X Whenis I/ ¢ X

{c) Let (X, 7 be a topological space. and let AUCX. ItU is$

¢ a neighborhood of z.

X, Ais closed n X, show that A U 18 closed

in ..

5 (a) What is a subspace topology? Y‘
(b) Consider the following subset of the real line with t w opology, Y - [0,1) 0 (2,3]:
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(€)Given A = {1.—-1.2,0.06}.18 A compact’

* {a) When 1s a topolegical space (X, 7) said to

(b) When is a function f : X — Y saidt
(¢) Let (\'. 7) be a cofinite topology f@ nite set X, show that X is a Fréchet space.
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