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Q.1. Encircle the right answer, cutting and overwriting is not allowed. (1x10=10)

(i) In (R,7) with the usual topology 7 or R the frontier of set A = {~m, —e.0,¢, 7} is ...
(a) {-4,-2,0.2,4} (b) {~m,—e.0,e,7} (c)R (d) 9

%,} then (A°) is ...

(ii) In (R, 7) with the usual topology 7 or R if A = { ,%,
£ (R (d) 0

1
(a) {1.3, 5.} (b) {0.1,3,
(1i1) In the rcal line R consider A4,, = (',—1‘, ;‘) ,n €N, then NpenAn is ...
(a) 0 (b) {0} (e) (-1,1) @ (33
(iv) Let thhe set of natural numbers and 7 be the co-finite topology on Nand if A, = {2,3,4,...,n+1},n €N,
then UpenAn

(@) {1.2.3, .} (b) N\ {2,3,4, .} () N\ {1) )0
(v) Let X be any uncountable set with co-finite topology on X, then (X, 7) is ...
(a) Neither first nor second countable (b) Second countable

(c) First countable but not second countable (d) First countable

(vi) Let X = {a,b,c,d,e} and 7 = P(X), then the sub-base for (X,7) is ...

(a) {{a,b}, {b.c}, {c.d}, {d,}} (6) {{a}, {8}, {c}, {d}, {c}}

(¢) {{a, 0}, {b,c}. {e.d}, {d,e},{e,a}} (d) {{a.b,c}.{b,c.d},{c.d,e}}

{vii) Let X be a Tj-space and A a subset of X. If z is a limit point of A then every open set containing

contains ...

(a) only one point of A (b) infinite number of distinct points of A

(c) no point of A (d) finite points of A

(viii) Every compact Hausdor space is ...

(a) Lindelof (b) Ty (c) regular (d) normal

(ix) If a Hausdorff space X has an open base whose sets are also closed then X is ...

(a) totally disconnected (b) component (c) compact regular (d) locally compact
(x) Let f: R = R be a function defined by f(z) = g ‘E; f }

and let O = (2,4) be open in (R, d) with usual metric d on R. Then f~1(0) = ...

(a) 0 =(2,4) (b) O =1{2,4]

(c) O = (2,4] regular (d) (1}u(2,4)
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Q.2. Answer the following short questions. (10x2=20)

(i) Let X = {a,b,c} then write any four topologies on X .

(ii) Let X = {a,b,c} and 7 = {0, {a}, {b,c}}, X}. Then [ind interior of A = {a, b}.

(ii) Let X = {a,b,c} and 7 = {0, {a}, {a,b}}, X}. Then write all neighborhoods of point b.

(iv) In (R,7) with the usual topology 7 or R find the boundary of the set of rational numbers Q.
(v) Define metric topology and metrizable spaces.

(vi} Prove that a space X is a Ty-space if and only if every singleton subset of X is closed.

(vii) Show that the real line R with the usual topology is not compact.

(viii) Define component in a topological space.

(ix) Prove that every metric space (X,d) is Hausdorfl.

(x) Prove that a space @ of rational numbers is disconnected.

Q.3. Answerthe following Long questions. (5x6=30)

1. | Prove that any uncountable set X with cofinite topology 7 is neither first countable nor second countable.
1i. Let X,Y be topological spaces. Then prove that a function f: X — ¥ is continuous if and only if for
... cach VopeninV, F~Y(V) is open in X.
ML 10t X bea topological space. Then prove that X is Hausdorff if and only if the diagonal

D = {(z,z) :2 € X} is closed in X x X.
iv. | Prove that a Topological space X is disconnected if and only if X contain a non-empty set A which

is both open and closed in X.
v. , Prove that the continuous image of a compact space is compact.
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