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MATHEMATICS
MAT1C04 : Basic Topology

Time : 3 Hours | S Max. Marks : 80

1. Let X'= {a, b, c}. Give an example of a collection of subsets of X which is a
topology on X. Further, gi " n ion of subsets of X which
is not a topology on X.

2. Isint (AUB) =

Answer any four questions from this
carries 16 marks.
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8. a) LetXbe asetand S be a colletion of subsets such that X = U

: S eS8}
Prove that there is a unique topology ey

T on X for which S is a sub basis.

Is R with finite complement topology a first countable space 7 Justify your
answer.

c) Prove that every second countable Space is separable.

Show that, in a Hausdorff space a convergent sequence has a unigue limit.

b) Let (X, d) be a metric Space, < x, > a Cauchy sequence in X and let
A ={X,:ne N} Prove that A'is bounded.

c) Let(X, T) be atopological space, (Y, d) a metric space, f: X — Y a function

andf, : X — Y a continuous function foreach n e N such that < f, > converges
uniformly to f. Prove that f is continuous.

 Unit—1i
10. a) Define subspace topology“on A, where A is a subset of a topological space
X. Show that subspace topology is a topology on the subset A.
b) Is separability a hereditary property ? Justify your answer.

Let (X, T), (Y4, Uy), (Yo, Up) b‘é‘:’i‘topzological spaces: Prove thatf: X = Y, x Y,
is continuous if and only. if m, ° f is continuous for each i=1, 2.

Let (X4, T4), (X5, T,) be topol‘og‘ic_al spaces and (Xyx X,, T') be the product
space. Show that the product topology on X,x X, is the smallest topology
for which both the projections, from the product space to the factor spaces,
are continuous.

Let (X, dy) and (X,, dp) be metric spaces and let X = X;x X, . Prove that
the product topology on X is same as the topology on X generated by the
product metric.

Define weak topology. Define product topology for an arbitrary collection of
topological spaces in terms of weak topology.
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