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M.A/M.Se. (Sem. IV) Iixamination,
MATHEMATICS
Paper MATH 4 C(vii)
(Topology—I1ID)
Time Allowed : Three Hours
Maximum Marks : 70
Minimum [P’ass Marks : 28
This question paper will be divided into

three sections us under :

Section-A Max. Marks-10

This Section contains 01 compulsory question
comprising 10 short ansier {vpe questions (maximum
20 words answerl taking two questions from cach unit.
Each question shall be of one mark.
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eclion. i Max., Markes-25

This

Seetion tonining 10 questions, 02 questions

}‘f ] L] . '
from eael ynit tansieer ghout in 250 words). Students

are | - .

e gurstion i - .
qrestion from vach unit. Each question shall be

nf Jioe micre kg

Section.C Max., Marks-35

o 5 T, | "
.rhi'h JL'”.f!l“'”f [I‘lf”‘{”ﬂ.‘: f[u(} If,r]ng CH 8L T E"-’_ﬂf"

qurvsfions compriging one compulsory question
(Question No. 71 of 18 nurks and four questions of
10 murks each. Students arv instructed to attempt total
three questions with ome compulsory question (unswer
aboul in 500 words) end uny twe more questions
{answer about in 400 words) out of remaining four
(uestions.
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iviil)) Define ultranet.
i b

{[‘i/x)a Show that if a filter F in a topological

{x)

Define Isotone n:ap.,"
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Define sequenti#! compactness.

UNIT-]
Define finite intersection property. 2 Prove | ‘
8L & topological 8pace X is compact i

Defi ly ¢on

ine locally ¢onnected space, -~ and only if every lygje open cover of X has a
What do you niean by component of a finite subeover
space ? Mi

Or

Define product topology. V/"'

Prove that a compaet subset of a metrie space

Define projection mapping. -
o L
18 closed and bounded.

.

UNIT-II
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"L’*-/jf Prove that continuous image of a connected

wes to a point x € X, then .
space X converges 10 a po space is connected.

every filter F finer that F also converges
Or

o X.

-

Show that there exists no filter on the Give an example of a space which is connected

empty set ¢ but not locally gonnected.
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UNIT-I

4 Prove that «f X b8 'he non-empty product space

XX, : X € \), thed 2 non-empty product subset
; .
F = XIF, : & € Al s closed in X if and only if
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 topological space and let YcX

then prove that Y is T.closed if and only if no

net in Y converges to a point in XY;/

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 2 be & net then prove ﬂllﬂ.’fﬂw

is a S“.Q’Efiﬁ_f

————,
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UNIT Y

G Prove thut avery Hii. an @ 8¢t X is contained

moun wltraliller un X

()

bt M- K, c 4 A} be & Bon-empty class of
Blters on n non-empty get X, then prove that
M has u supremum f and only if for all finite
wub-lomilics UF £ § + £ nl of elements of M
and all F < IF, % i < n) the intersection

F |0 S 0 < ) is mon-cmpty.
Section C

7. (u) Prove that a me'ric space X i8 compact if

and only if it i scquentially compaet.

(b) Prove that every component of a topological

space (X, T}?g closed. 10+5
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Prove that subset F of R is connected if and

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

let (X, - T):AE Al be an arbitrary collection
of topological spaces and let (X, T) be their
product space where X = XIX; : A € Al then
(X. T) is first countable iff each of the coordinate
spaces is first countable and all but a countable
number of the mordinub‘ spaces are indiscrete.

Prove that a topological space (X, T) is compact

if and only if each net in X has a cluster point.

(@) 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 A D F # ¢ 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

545

ultrafilter.
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