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MATHEMATICS
M103T : Topology - |
Time : 3 Hours - Max. Marks : 70

Instructions : i) Answer any flve questions.
I} All guestions carry equal marks.

. a) Let Xbean infinite set and x, = X, then prove that X — {x_} is infinite.

b) Define countable set. Prove that a set X is infinite it and only if either X = ¢ or

X is in one-to-one correspondence with some ¥ . where ¥ . = (1,2,3... ki
set of all natural numbers from 1 to k. (648)

2. a) Let X and Y be sets. X is equival Jbset of Y and Y is equivalent to
a subsel of X, then prove that X and(Y are equivalent,

6) It P{A) denote the power set of @\ then prove that card (P(A)) = 24
(945}

3. a) Define a2 metric space: metric on X, prove that P(x, y) = dix, y) |
T+ dix, v)

v, ye X Is a metric on X.
1 b) Prove that a subspace Y of complete metric space (X, d) is complete if and
only if itis closed, (T+7)
4. &) State and prove contraction mapping theorem.
b) State and prove Cantor's intersection theorem, (6+8)

5. @) Prove that an isomelry is a homeomorphism but not conversely.
b) Prove that every metric space has a completion, (7+7)

8. &) Prove that every metric space is a lopological space.
bj Prove that a selis open if and only if it is neighbourhood of each of its paints.
v ¢) Prove thal a point x £ (X, 7) balongs to the closure of a set A it and only if
every open set G which contains x has a non-empty intersection with A, (4+4+6)
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7.:a) Prove thal 1 : (X, 7) — (¥, u) Is confinuous at x e X ifand only f V s &
neighbourhood of f(x) = £'(V) Is a neighbourhood of x.

b) Prove that a bijective tunctiont: (X, .7) - (Y, 1) is a homeomorphism if and
only 1A% = [i{a)F, vA < X. (6+8)
8. a) Prove that a topological space (X, 7) is connected If and only if the anly
continuous map from: Iinﬂvaﬂipﬂlmsﬁﬂﬂﬁﬂﬂﬂhﬁmﬂman
b) P{mwamaiﬂmmmmmmamwmmmmhm (747)




