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AU-219
M.Se. (Part—1I) Semester—I (C.B.C.S. Scheme) Examination
| 104 : MATHEMATICS
(Topology—T)
Time : Three Hours] [Maximum Marks : 80
N.B. :— Solve ONE question from each Unit.
UNIT—I
1. (a) Define:
(i) Similar sets
(i) Denumerable set
iy Well-ordered set. 6
(b) State and prove Schoeder-Bernstein Theorem. 10
2. (¢ Ifwaand B are ordinal numbers then show that either o < f or B < «. 8
(d) Prove that 2* > a for every cardinal number a. 8
UNIT—II
3. (a) Show that the union of two topologies for a sct need not be a topology for the set. but the

(b)

(d)
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intersection of any family of topologies for a set will be a topology for that sct. 2+6

Prove that the four Kuratowski closure axioms may be replaced by the single condition
Avc(A) wcleBy =N w B)—c(p) for all subsets A, B < X. Herce C is the closurc

operation on a topological space X. g
Show that tor any set E in a Topological space (X, 7), (E) = C = (CE). 8

Prove that a familv B of scts is a base for a topology for the set X = U {B: B = B}
iff for every B.. B, = B and every x € B » B,, there exists a B € B such that

xeBcB NB, 8

(Contd.)
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UNIT -1
5. {a) Dertine separation of a set. If C is a connected subset of a wpological space (X. 7) which
has a separation X - A/B then show that etther C c Aor € < B. 2~6
(b1 Prove that :
(1} Continuons image of a connected set is connected, and
) Continuous image ol a compact set is compact, 4+4
6. (¢} Show that a topological space (X, 77 1s compact iff any family of closed sets having the finite
mtersection property has a nonemp:y inersection. 10
(d) Prove that a mapping { ol Xinto X is open iff fli(E)) < i*((E)) tor every E < X,
6
_ UNIT—IV
7. {a) Show that a tepological space X is a T -space iff the closures of distinct peints are distinet.
8
(b} Show that every compact subset = of a Hausdorff space X is closed. 3
8. (¢) Provethatina T -space X, a point x is a limit point of a set E iff cvery open set containing
X contains an infinite number of distinct points of E. 8
(d) I'xisapointand E asubset of a T -space X satisfyving the first axion of countability then
show that x 1s « limit point of E iff there exists a sequence of distinet points in E converging
X 3
UNIT—V
9. (a) Prove that a topological space X is regular iff for every point x € X and open sct G
containing x there exists an open set G* such that x £ G* and ¢(G*) ¢ G. §
{b) Show that a normal space is completelv regular iff it is regular. 8
10. (¢} Show that a topological space X is completely normal itf every subspace of X is normal.
1)
(d) II'x and v are two distinet points in a Tichonov space X, then prove that there exists a
real-valued continuous mapping t of X such that f{x) = £{v). 6
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