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1. Attempt any five of the following : 2 each

(@) Define restriction mapping

(b) Define equivalence relation

(c) Define projection mapping

d) Define Limit point of a set

(e) Define Topological space

02 Define separation.
2. Attempt any two of the following : 5 each

(@) Let X be a set, let B be a basis for a topology T on X. Then prove

that T equals the collection of all unions of elements of B.
(b) Define lower limit topology also prove that the lower limit topology
T' on R is strictly finer than the standard topology.
(e) If :

X ={a, b, c} let Ty = {9, X, {a} {a,b}} and Ty = {¢, X {a} {b,c}}

then find the smallest topology containing T; and T, and the largest
topology contained in Ty and T,.
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3. Attempt any two of the following : 5 each

(@) Prove that, if A is a subspace of X and B is a subspace of Y, then the
product topology on A x B is the same as the topology A x B inherits
as a subspace of X x Y.

(b) If B is a basis for the topology of X, then prove that the collection
By ={BnY | B € B} is a basis
for the subspace topology on Y.
(c) Consider Y be the subset of R, given by
Y = [0.1) u {2}

then show that {2} is open in Y when Y is a subspace topology but
not open when Y is order topological space.

4. Attempt any two of the following : 5 each

(@) Prove that, let Y be a subspace of X. Then a set A is closed in Y if
and only if it equals the intersection of a closed set of X with Y.

b) Let X and Y be topological spaces : Let f: X — Y. Then prove that
the following are equivalent :

(@) [ is continuous.
(i)  For every subset A of X, one has f(A)c f(A)
(iii) ~ For every closed set B in Y, the set /-1 (B) is closed in X.
(c) Let A < X and B < Y, then show that in the space X x Y,
AxB = A x B.
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