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Il Semester M.Sc. I!Iugru Examination, July 2017
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- MATHEMATICS
M 203 T : Topology - Il
Time : 3 Hours Max. Marks . 70 !

Instructions: 1) Answerany fivefull questions.
ii) All'questions carry equal marks.

1, a) Prove that a continuous Image of a compac! space is compact and also show
that an Infinite set X with the co-finite topology is compact.

b) Every countable open cover of (X,7) has a finite subcover, Then prove that
(X, 7) Is countably compatt

&) Prove that every closed m.dnﬁstmahmﬂycampammislmﬂw compact.
(T+4+3) |
?. a) Prove that second countability Is both ﬁﬁulﬁ'ﬁfcal and hereditary property.
b) Define a separable space. Prove ffial a+retric space which Is Lindeloff is a

second countable.
o) Prove that a metric space Wmmy compact iff every countable open
cover has a finite subc (5+5+4)

3. a) Show that a mapping 1:2Z —» XY is continuous iff 11, of and T1, of are
continuous. |
b)' Show that X« Y is first countable it X and Y are first countable.
¢} Prove that if A is closed in (X, 7) and B Is closad in (Y, 7) then A x B is closed

i the product topology and conversely, {4+446) |
4. a) Prove that In a T,-space the closure of distincl poinis are ~distinct and
conversaly.
b) Define a T,-space. Prove that T, property is topological.
¢) Show that a.compact subsal of a Hausdorff space ls closed. (5+445)

P.T.Q.
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5. &) Show that X is vegular If and only if for every open set G containing X, thers
axists mﬂpanaat &' sueh that x e G' cG G

b, Prove thal a regular space need notbe a T, -space

c) Define Ty-space Prove that every metric space is a Ty-space, (5+4+5)
8. &) Define & normal space. ls normality a hareditary property 7Justify your answer.

b) Give an example for a T,-space need not be a normal,

¢) Show that a regular Lindeloff space is normal. (@+3+7)
7 a) Stateandprove Tietze's extension theorem.

b) Show that nermal space is regular It and only if it is nnmplemly regular.  (10+4)

8, a) Prove thal a complete normality |s & hereditary and topological property,

b) Show that the sel of reals with the discrete topology is complately norrrial but
nol wher the topology Is the co-finite t.npnlngy

“%] Provethat every paracompact Hausdorf Tormal. (B+444)
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