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M.A/M.Sec. (Sem. IV) Examination, 2020

MATHEMATICS
Paper MATII 4 C(vil)
(Topology—I1I)

Time Allowed : Three Hours

Maximum Marks : 70
Minimum P’ass Marks : 28
This question paper will be divicded nto
three svctions as under :

Section-A Max. Marks-10

This Section contains 01 compulsory question
comprising 10 short answer fepe gquestions (maximum
920 words answeri taking two questions from each unit.

Each question shall be of one mark.
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Rﬂ‘ﬁlm..ﬂ Max, Marks-25

This 8evt )

tontuing 10 questions, 02 questions

fron each uniy fansiwer qhout in 260 words). Students

frre

insteueted po attempt five questions by selecting

one qurstion from vach unit. Each question shall be

nf five murks

Section-C Max. Marks-35

This Section contoias five long ansiwer type
‘turstions comprising one compulsory question
f{{lhg.ﬁ‘”l}” No. 7 ﬂf 18 nitvhs and ﬁur questious ﬂ'f

10 marks vach. Students are instructed to attempt totul
three questions with eme compulsory question lanswer
about in 800 words) end uny twe more questions
(angwer about in 400 words) out of remaining four
Gquestions.
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DELveT e

Define sequentii’] ctompactness.

Define finite intersection property.
P

Ifii- Defi P
@ efine locally ¢onnected space, .~

-

(fr)

What do you niean by component of a

e

space 7

@} Define product topology.

@, Define projection ﬂappingt_\.ﬁr,_..

(vii) | Define Isotone nap..

5720

-

Py
tviii)) Define ultranet.
il 1

@q Show that if a filter F in a topological

{x)

space X converges to a point x € X, then

every filter F~ finer that F also converges

o Xx.

Show that there exists no filter on the

empty set ¢
3 [Contd....
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Sectjon B

UNIT-1
2. p

Tove that a topological space X is compact if
and only if every basic open cover of X has a
finite subeover.

Or
o
A%

Prove that a compact subset of a metric space

\
is closed and bound.d.

UNIT-II

AL;(EF Prove that continuous image of a connected

space is connected.
Or

Give an example of a space which is connected

but not locally gonnected.
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¢ Prove that « X b4 the non-empty product space
XiX, 1 A ¢ \], thed @ non-empty product subset
: .
F = XIF, - A € Al s closed in X if and only if
! in_A
each F, is closed in X,.
Or

: Prove that the product spaces X x Y is

connected if and only if X and Y are connected.

ONIT-IV

5. If (X, T) be a topalogical space and let YcX
-

then prove that Y is T.closed if and only if no
net in Y converges to a point in X&;,,

Or
Let y be an isotone map of directed sets (B, 2)

into a directed set (A 2) such that yla] is cofinal

in A. If (£, X, A, ) be a net then prove that foy

is_a_subnet of f
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UNITY
6 Provie thut. avery filte, gn a4 8¢t X is contained

i wn ultrofilter un X

(h

fet M - {F, - 4 o

’

A) be & mon-empty class of
Dltern on » non-empty get X, then prove that
M han s supremum f and only if for all finite
wub-fummihes (IF [f § / £ nl of elements of M
and all F_ IF,-(I' £ i < n) the intersection

K, [i 5 @ < n) is mon-cmpty.
Section C

7. ta) Prove that a meiric space X is compact if

and only if it Is scquentially compact.

(b) Prove that evepy component of a topological

apace (X, 'nf closed. 1045
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Prove that a subset T 0T H s connected if and

only if it is an inte™ al Is R connected ? Justify

the answer.

Let (X, : T)): % € Al bo an arbitrary collection

of topological spaces and let (X. T) be their
product space where X = X{X, : A € Al, then
(X, T) is first countable i[f each of the coordinate
spaces is first countable and all but a countable
number of the mordin:w‘ spaces are indiscrete.
10. Prove that a topulagilcn] space (X, T) is compact
if and only if each net in X has a cluster point.
1. ta) Let F be a filter on a non-empty set X and
let A ¢ X, then prove that there exists a
filter F' finer than F such that A € F' if
and only if AN F #0 for every F € F.
(b) Prove that A net in a set X is ultranet if
and only if the filter it generates is an
ultrafilter. 545
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