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AS-466

M.Sc. (Maths) H Semester
(Reg/Pyvt/ATKT) Examination July 2019

TOPOLOGY - 11
Paper - 111
Time Allowed : Three Hours] [Maximum Marks :{ Reg.-%5
fvt.-160

Note : Attempt all questions.
Section - A
Objective Type Questions
3x1=13
Q.1. Choose correct answer:
t)  Which is not true in the following.

(@) A compact sub space of a Hausdor(¥.

space is always closed,

(b) A closed sub space of the normal Space
is normal.

(¢) EveryT -spaceisa T_-space.

(d} None of these
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i) Aclass of s
to have the

()

(b)

(c)

(d)
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{2)
ub sets of a non-empty set is sajd
finite intersection property if,
Every finite sub class has non-cmpty

intersection.

A finite sub class has non-empty

intersection

Every finite sub class has empty

intersection.

None of these

iii) Which is not true in the following;

(a)
(b)
(c)
()

R is disconnected
R is connected
Each point is a component

None of these

iv) Asubset A of a space X is closed iff

YA19-215

(a)
)
(c)
(d)

Limits of nets in A are in A
Limits of nets in A are in A’
Limits of nets ip A’ areinA

Notie of these
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(3)

y) IffisapathinX fromx tox andgisa path in
X from x, lox, then

(2)

b

(<)

(d)

| F1¥1g] is defined for every pair of path
homotopic classes.

[ /1*(g) is defined for those pair of path
homotopic classes for which f{0)=7(1).
t£1*[g] is defined for those pair of path
homotopic classes f (1) =f(0)

None of these

vi) Which of the following is not true.

(a)

(b)
(c)

(d)

Any infinite sub set A in a discrete
topological space 1s compact

Every indiscrete space is compact
Every topological space (x,T) is
compact if X is finite

None of these http://www.onlinebu.com

vii) Every topological space (X,T) is compact if

?-m

(a)
(b)
(o)

(d)

X is not finite

T is not finite

Every basic open cover of X has a finite
sub cover

None of these

AS-466 PTO.

http://www.onlinebu.com

WOd Ngatuo smanys: dipy

http://www.onlinebu.com
4)
viii) Which one of the following 1y corredt

(a) Every discrete space is a Hausdortl

space

(b) Every T-spaceisa Hau sdorff space

(¢c) EveryT -spaceisa Hausdort spiwe

(d) None of these hitp://www onlinebu.com
ix) Let(X,T)beaT -spce, then whichone is true”

(a) (X,T) isaT,-space

(b) (X T)isaT, -space

{c} (X,T.) isaT -space

(d) None of these
x) Two sets A and B are not separated sets if

@ A=(23)andB=(34)

(b) A=(2,3)andB=(4.5)

(¢} A=(34)and B=(4,5)

(d) None of these
YA19-219 AS-466 Contd...
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(S)

xi) A leDngiCﬂl space (X1 s disconnected i
there exists two open subsets G and i ot A
such that.

(@ GNH=¢
by GUH=X

(¢) G=¢butH xp

{(d) None of these

xii) Let (X,T) be a topological space and let

S:D — X be anet. Then § is said to converge
to a point xe X if given any open set {J
containing x, there exists ;pe D such that

(a) forali ne D, n2m—= Snel
(b) forallneD, n>2m= Sme )
(c) forall ne D,m2n= Snel)

A{d) " None of these
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in the following?

Some filters has 1o finite intersection

property

(a)

) Every filter has finite intersecsion
property.
(¢) A family having finite intersection

property is a filter.
(d) None of these

xiv) Which is true in the following:

YA19-219

(a) The set of path-homotopy classes of
paths in a space X form a group under
the operation *.

(b} The set of 'path homotopy classes of
loops based at x,, with the operation *,
form a group.

{¢) The set of path homotopy classes of
loops based at x,, with the operation *,
does not form a group.

(d) None of these
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(7 8)
xv) Aspace X is said to be simply connected 1s Q3. Define compact $pACe and give an example ofit.
(a) itisa path connected space OR
(b if 1, (X.x,) is the trivial group for some Define sequentially compact space and Bolzano-
weierstrass propetty.

xue}(

- ' : ed space and il
(¢} It is a path connected sp (£ (X T) is the product

1, (X.x) 1s the trivial group for some Q4. Define projection mappings.
L of topological spaces (X, T,) and (X,.T,) then
%e A g -EF prove that the projectionmap 1, 15 CONtinuous.
(dy None of these = =
- x
: B g 3. If the product space X, x X, is connected then prove
Section - §. §. that X, and X, are connected.
Short Answer Type Questions £ £
o o
— 3 =
3x =25 Q.5. Define filter and also define limit of a filter.
Q2 If T=|¢ X, la}.{a,b}.{a,c]} is a topology on OR
X =1 ,h. . i H I 18 H
(X T{)ﬁiq njt :;18131 5::: that the topological space Let S be a family of subsets of a set X, then prove
o A that there exists a filter on X having S as a subbase
OR if and only if S has the finite intersection property.
Define completely Regular space and Normal
space.
YAI8.219 AS-466 PTO. YA19-219 AS-466 . Contd...
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(%)
(10)
topic, homotopy. path homotopy.
| Deﬂnehomu p o P ox
| fp.E->D and P'; F/ — B arecovering maps. Define E-net. Prove ‘thal cvery suqucnnall}*
| rovethatPx p :Ex E' -5 Bx B isa compact metric space is tatally hounded.
* then P ' -
© covering map.
| i C Q9. Define Hausdorff space. Prove that the product ol
ection - any non-empty class of Hausdorff spices i8 &
S Long Answer Type Questions g z Hausdorft spuce.
= 5x9=45 L T
: - o
: _ Prove that a one-to-one mapping of a compacl ‘
2 e onto a Hausdorff space is a homeomorphism. S g Prove that the spaces R" and C" are connected.
i
g OR g g |
5 . Let X be a normal space, and let A and B be disjoint g 57 Q.10. Let X any y be topological spaces, x, € X and
closed subspaces of X. Then prove that there exists ’ fiX—>ya fm'mlign' 'l‘ht‘..‘.n prove that f is
a continuous real function f defined on X. all of " continuous at x, if and only if whenever a nel s

converges (o x, in X, then net fos converges to {

whose values lie in the closed unit interval {0.1] .
(x,)iny.

Suchthat f{A)=0and f(B)=1.
' OR

Prove that a topological space is compact is am

8. Define open cover. Prove thatany closed subspace . .
only if every ultrafilter in it is convergent.

ofa compact space is compact.
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Q.11. Define " ar-hat”. Prove that the map & is a groyp
Isomorphism.

OR

Prove that a polynomial equation x* + ¢ | v ' +
et @x + a, = 0 of degree n > 0 with real or
complex coefficients has at lest one {real or

4

complex) root.
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