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Vi Semester B.Sc. Honours in Mathematics Degrée (C.B.C.S.S. — Regular/
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(2016 Syllabus)
BHM 602 : TOPOLOGY
Max. Marks : 60

Time : 3 Hours
SECTION - A
Answer any four questions out of the five questions. Each question carries
1 mark: i g {4x1=4)
1. Give an example of a topology on the set XA='={1", 2, 3, 4}.
2. Define an embedding. | %
3. Give an example of a nonempty,set Whose interior is empty.
4. Give an example of space'tﬁaf is Lindeioﬁ‘but'not compact.
5. State Tieize characterisation of;5~ﬁormality.
SECTION‘— B
Answer any six questions out of the nine questions. Each guestion carries(c s
Exd=12)

2 matks .
1. Let (X, 1) be a space and £c 1. lfforany x e G, where G is an open set,
there exist B « £ such that x € B G, then prove that #is a base for 1.

2. Prove that in discreie topology, the only convergent sequences are those
which are eventually constant.

3. Give an example, with proper justification, of two distinct topologies on a sei
X which induces the same subspace topology on some Y < X.

4. 1s A~B = A~B ? Justify your answer.
P.T.0.

K23U 0548
2 (AR S e,

5. Prove that a sub
_ set of a topologic : .
neighbourhood of each of jis pgintzl Space is open if and only if it is a

7. Let C be a conne
cted subset
prove that D is conmectad, of a space X. For any set D such that C o i B ol 5

8. Pro imi
ve that limits of sequences are unigue in a Hausdorif space

9. Prove that for i
' any x in a regular space X
» and TR
there exist an open set H containing x such .th:tng geg B EmRLAIniag ]

SECTION - C

Answer any ej " . baseras
doci. Yy eight questions out of the twelve questions Each question carri
: 2 TR
i : (8x4=32)

y X

2. Given a collection « '
n .Y of subsets of X is
sub-base ? Justify your answer e & (OPOIOGY T on X having as

3. Prove that metrisability is a hé,fedita& bropeﬁy

4. Let (X, 1), (v, ¢ e R
Ve 1 WL ‘g a;:i??\f}p acei and f: X — Y be function. Prove that for every
! =17 V) € tifthere exists a sub-base <for :
£ (V) € tfor every Ve ¢ s sub-base S'for 1f such that

o

. Prove that a subset A 5p
of a space X is d in Xi
empty open subset B of X we have A megie(;n SRy T o S

; P z . ¥

7. Let(X, 1), beas
2 Pace and A  X. Prove that A is
and only if the subspace (A, T/A) is C°mpa§; Ais a compact subset of X if

8. Give an exam
s ple of a propent ich i :
Justity your answer. Properiy which is weakly hereitary but not hereditar y

10. Prove that all metric spaces are T
o
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ace, xe Xand Fbe a compact subset of X not
U, V such thatx = U, FcV

11. Let X be a Hausdorff sp :
containing x. Prove that there exist open subsets‘
and U ~ V = §. Further, prove that a compact subset of

a Hausdorff space is

closed.
12. Prove that every regular, Lindeloff space is normal.

SECTION-D
Answer any two guesiions out of the Tour guestions. Each question carries(2 it
xXo=
6 marks !
1. a) Prove that, it a sequence in & cofinite topology s .co‘nyefgeni then there 1s
ai most one term in the sequence which repeats: infinitely often.
every open cover of X

b) If a space X is second countable then prove that
has a countable subcover.
2 LetXbeasetandletd . P ()() — P(X) such that ‘
i)AeP(X):Ac:B(A), : s

Il) g (¢) =0, ‘
i) 6 is idempotent and : . |
Prove that there is a unigue topology T on X

iv) 8 commuies with finite unions. e that . ;
such that 8 coincides with the closure operator associated with T.

3. State and prove Lebesgue covering Lgmma;
e X the singleton set {x}

4. a) Prove that a space Xis T, i and on(y if for any X

is closed. »
b) Prove that regularity is a hereditary property.




