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AU-297
M.Sc. Semester—II (CBCS Scheme) Examination
MATHEMATICS
(Topology—II)
Paper-204
Time : Three Hours]| [Maximum Marks : 80

1. (a)
(b)

(d)

Lad

3. {a)
(b)

6. ()

(d)

N.B. :(— Attempt one question {rom each unit.
UNIT-1

Prove that the family of all balls of points in a set X with metric d forms a base for a topology

for X. 8

Prove that every separable metric space is second axiom. 8

Define Hilbert space (11, d)). Prove that Hilbert space is not locally compact. 216

Define Hilbert cube and show that co-ordinatewise and pointwise convergence are equivalent

in Hilbert cube. 2+0
UNIT-II

Prove that Hilbert space is complete. 8

Prove that every metric space 1s 1sometric to a dense subset of a complete metric space. 8
Prove that a metric space 1s complete iff it is absolutely closed. 8

Prove that in a complete metric space the intersection ol a countable number of dense. open

sets is itself dense., 8
UNIT-11

Prove that H<H is an isometric to H. 8

Prove that XY is compact iff X and Y are compact. 8

2
!

For each x. yeK, let x=) x,[3 and y=) v, I3,

al 1=l

show that x =y ¢<» x =y for all L.

8

[f D is subset of Frechet space and K is canter discontinuum then prove that D) is homeomorphic
to K. 8
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UNIT-TV
7. (a) Define:
(i) Point-open topology. 2
(1) Compact-open topology. 2
(i) [Evaluations. 2
(iv) Pscudometric space. 2
(b) Prove that Y with the quotient topology is T —spacc iff £'(y) is closed in X lor cvery yeY.
8
8. (¢) Prove that if a subset G of Y is open in quotient topology it £7'(G) 15 an open subset of X.
§
(d) Show that if (X, d) is a pscudometric space then the relation t defined by setting <x, y> €1
iff d (x, v)=0. is an equivalence relation and the quotient space X/t 1s metrizable. 8
UNIT-V

9. (a) State and prove Urysohn's Lemma. 8
(b) Define Paracompact. Prove that every paracompact regular space is normal. 2+6
10. (¢) Prove that for every open covering of regular topological space X. there is a locally linite
open cover which refines it 1ff there is locally finite cover which refines 1t 8

(d) (i) Decline Generalized Hilbert space (H™, dH").
()  Write statement of Bing metrization theorem. 4
(e) Prove thata T —space with c—locally finitc base is normal. 4
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