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PSG COLLEGE OF ARTS & SCIENCE
' _ (AUTONOMOUS) '
MSc DEGREE EXAMINATION MAY 2022
(Second Semester) ‘
Branch - MATHEMATICS
TOPOLOGY
Time: Three Hours - I Maximum: 50 Marks
SECTION-A (5 Marks)
Answer ALL }questions
ALL questions carry EQUAL marks 6x1=35)
1. If Xis any set, thé collection of all one-point subsets of X is a basis for the ----- ‘
(i) Order topology ' ~ (i) Metric topology :
(iii) Discrete topology " (iv) Standard topology
2. X and Y are tOpologiéal_ spaces, f:X Y is continuous if and ohly if for every
closed set B of Y, the set f “(B)is -L‘_:----"in X '
(i) Open B | (i) Closed
(iif) Continuous - . (iv) CLO open
3. Each closed interval in a simply ordéfedfsé‘i having the least upper bound propéfty in

the order topology 1s . - ' v
(i) Compact (i1) Open (iii) Sequentially Compact  (iv) Closed

4, If for each pair A,B of disjoint closed seﬁs-of aspace X , there exist disjoit open sets
containing A and B, then X 1is :

a) Regular - (ii) Normal (iii) Hausdorff B , (V) Lindelof
5. Every regular space with a countablé basis is mcfrizablc is given by |
(@) Urysohn lemma (i) Ursohn metrization theorem
(iii) Tietze Extension Theorem . (iv) Tychonoff Theorem
SECTION - B (15 Marks) -
7 Answer ALL Questions :
ALL Questions Carry EQUAL Marks (5x3=15)

6. (a) LetX be a set and B be a basis for a toﬁQlogy 7 on X. Prove that T equals
the collection of all union of elements of B. :

(OR) .

, (b)iSh_ow that every finite poiht set in a Hausdorff space is closed.

7. (If f . X — Y is continuous then show that for every subset A of X, f (;1_) < f(4).
(OR)

(b)State and prove Pastihg lemma.
. 8. (a)Ifthesets C and D forma separatioh of X,andif Yisa connected subspace of X,

prove that Y lies entirely within either CorD.
(b)Show that eVery’Cio’s‘éd subspace of a compact épace is 'cb'mpact. |
9. (a). State the two countability axioms. |
| (OR)
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one—pomt sets in X be closed. If X is regular

(b) LetX be a topologxcal space and let
and a nelghbourhood U of X, there isa

then show that given a point x of X
nelghbourhood V of x such that V cU..

10. (a) Show that a subspace ofa completely regular space 1s complet‘ely regular.

- (OR)

(b) Prove that every metrlzable space is normal

-_ SECTION -C (30 Marks)
 Answer ALL questions - R
, ALL questrens carry EQUAL Marks SRS
11 (a) @) Define a topologlcal space. ' :
(if) Let A be a subset of the topolo
pomts of A. Then prove that K =AUA"
| (OR)
(b) LetY be a subspace of X. Then prove that a set A i is clos
~ equals the intersection of a closed set of X W1th Y.

(5x6 30) :
@

grcal space X; let A be the set of all l1m1t
: - . .(4)

edinY ifandonlyifit

12 (a) Let f: A - X x Y be grven bv the equatron
- flay=(/i(a), f(@)
Then prove that f'is continuous if and only if the functrons o
S A—->X and_ f tA—>Y. : R
are contmuous R
: o (OR)
(b) State and prove sequence comma.
of two connected spaces 1s connected

| 13 (a) Prove that the cartesran product
(OR)

(b) Prove that a subspace A of R" is compact 1f and only if it is closed and is -

bounded in the euclldean metrlc d or the squae metrlc p.

ntable basrs Then prove that the followmg

14 (a) Suppose that X has acou
(1) Every open covering of X contains a countable subcollectron covermg X :

(i)  There exists a countable subset of X that is dense in X
R -v (OR)
b) {.Prove that a'sub'space o‘fvaregular space ls regular; a product' of regular spaces is |
regular. ’ ; . : v ‘ T
15 (a)Prove_ that .every .compact Hausdoff spa_ce' is 'normal.”
: . (OR) o

n of subsets of X that is maxrmal wrth espect

Then prove the following:

ats of D is an element of D. - ,
then A is an element -

(b) Let X bea set; let D be a collectio
to the finite intersection property.

- (i) Any finite intersection of eleme:
(i) IfAis a subset of X that intesects every element of D

of D.- : _
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