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I Semester M.Sc. Examination, February - 2020
(CBCS-Y2K17/Y2K14 Scheme)

MATHEMATICS
M103T : Topology - I

Time : 3 Hours Max. Marks : 70
Instructions : (i) Answer any five questions.

(b)

(b)

()

(b)

(i)  All questions carry equal marks.

Show that if X is an infinite set and Xp€ X then X—{x,} is also an infinite

set. 4+4+6
Prove that a set X is finite if and only if X=Q or X is in one-one
correspondence with Np={1, 2, ....,k) for same keN.

Define a denumerable set. Prove that every subset of a denumerable
set is either finite or denumerable.

State and Prove Schroder-Bernstein theorem. 8+6

. . Y
With usual notations Prove 2'° =c.

If (X, d) is a metric space then show that Plx, y)= dx, y) , Vx, ye Xis
I+d(x, y)

a metric space. S+5+4
Show that in a metric space the following are equivalent :

(i) X-—Ais open

(1) d(A)cA for any AcX

State and Prove Baire Category theorem. 8+6

Show that C(X, R), the collection of all continuous bounded mappings
from a metric space X into R is a complete metric space.
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Prove that every Superset of a neighbourhood of a point is a neighbourhood
and intersection of two neighbourhoods is a neighbourhood. 5+5+4

Let A be any subset of (X, Y). Then Prove that A= (;‘_&) , Where A'=X—A.

Prove for any subsets A and B of a topological space (X, Y),
AUB=AUB

Prove that a function f: XY is continuous at x if and only if for Eevery 8+6
neighbourhood V of f(x), f- '(0 is a neighbourhood of x. Further, prove
that f: XY is continuous if and only if inverses of open sets are open.

Show that a bijective function f: XY is a homeomorphism if and only

if f(A)=S(A) for any set Ac x

State and Prove Pasting lemma. DS
Show that the closure of a connected set is connected.

Show that continuous image of a connected set 1S connected.

Define a Path connected Space. Show that a path connected space is
always connected. | S+4+5

connected.
Define Components. Prove that components are always closed.
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Prove that every superset of a neighbourhood of a point is a neighbourhood
and intersection of two neighbourhoods is a neighbourhood. 5+5+4

Let A be any subset of (X, Y). Then Prove that A= (A ) , Where A'=X~A.

Prove for any subsets A and B of a topological space (X, Y],
AUB=AUB

Prove that a function f: X—Y is continuous at x if and only if for every g+6
neighbourhood V of f(x), f~1(x) is a neighbourhood of x. Further, prove
that f: X—Y is continuous if and only if inverses of open sets are open.

Show that a bijective function f:X>Yis a homeomorphism if and only

if f(A)=S(A) for any set A X.

State and Prove Pasting lemma. oS+
Show that the closure of a connected set is connected.

Show that continuous image of a connected set is connected.

Define a Path connected Space. Show that a path connected space is
always connected. S+4+5

Prove that a continuous image of a path connected space is path
connected.

Define Components. Prove that components are always closed.

-00o0 -



