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A. D=RxR
c. ,:[0,]1" [o,il

(2) tn tR.with usualmetric,lT?*+ =
A.2
c. 1

(3) The function /: (R., d1) - (& d2) defined bV f (x) =;l;itcontinuous on R if,

No. of Printed lages:-l

B. Ut(A) c A
D. / is open set

non-empty proper subset of X which is both

B. X is connected
D. None

B. AvB:Q
o. AcE
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Q-1. Multiple Choice Questions
(1) On which of the following domain D, the function d(x,y) : sin lx - yl is metric?

A. d1 is usual metric
C. dt is discrete metric

A. (-1,1)
c.a

A.A
c. [5,7]

(7) Let X be any non-empty set. 11

A. 11 is finer than t2
C. Both are not comparable

(8) Which of the following is NOT always true?

A. AcA
C. Int(A) is open set

(9) ln any topological space (X, r), if there is a

r -open and r -closed then
A. X is compact
C. X is disconnected

A. AnB:Q
c. tnE=Q

(r )

Total:7o.Marks .

B. 2=[0,oo)x[0,co)

D. D : l_Zn,2nl

8.3
D. Doesn't exist

B. d, is usual metric
D. dr is discrete metric

B. [-1,1]
D. R.

B. [1,3] u (0,L)
D. {1}

B. {r e IR. : -21x < 2}
D. {r e lR. : -2<x <2}

: Discrete topology, rz = Indiscrete topology. Then,

B. 12 is finer than r,
D. None ofthese

IlOI

(4) ln ilR with usual metric, the set of all interior points of the set [-1,1] is

(5) Which of the following set is open in any metric space?

A.N
c. [-1,1]n [2,3]

(6) Which of the following set is open set in IR with usual topology?

(10) LetAandBaretwononemptysubsetsofthetopologicalspace (X,t).Whichof the
following condition is there in the definition of disconnected space?

E,t oJ



Q-2. Short Answer Questions {Attempt any TEN) 12Ot

(1) Give any one example of metric that can be defined on Ru.

(2) For any metric space (R2, d), if we define d(x,y) : lxr - xzl * th - lzlwhere x :
(xr,yr) &y = (xz,y) then prove that d satisfies the triangular inequality.

{3) Define: Continuous function in metric space-

{4) ln R with usual metric, is a sequenc e xn = {t * i} convergent? lf yes, then what is the point

of convergence?

(5) Define: Limit point in metric space.

. {6) Prove that any finite subset of metric space is closed set.

: .! {71 Let X = {a,b,c} and r = tQ,{a},ta,b},X}.Then write all open sets of {X,t}.

| ,,.-', tt (9) Define: lnterior point in Topological Space.

(10) Prove that any space with more than one point with discrete topology is disconnected'

(11) Find set of all cluster points of the set {r e IR ' lxl < 1} in R with usual topology.

(L2) Define: Open covering.

q-3 (a) Let d: Rn x IR,u ,-' IR. be defined as d(x,y) = D?=r(q. - yo)'li where r = [051

(x1,xz, ...,xn) &y = (!t,!r, ...,!n). Then prove that d is a metric on lRu.

(b) Prove that a sequence in metric space cannot converges to two different points. t05l
OR

Q-3 (al Let p: IR x lR --+ IR defined by p(x,y) : lx - yl. Then prove that p is metric [051

on IR..

(b) Prove that every convergent sequence in a metric space is Cauchy. ls converse t05l
true? JustifY!

e-4 (a) lf / and g are continuous function from a metric space (My pt ) into metric space t05l
(Mz, pz),then prove that f 'x g is also continuous on Mt.

tb) prove that the real valued function / is continuous at c e lR if and only if the [051

inverse image under f otany open ball BV@),e] about/(a) contains an open

ball B[a, d'] about a.
OR

Q-4 (a) Prove that a subset G of the metric space (X, d) is open if and only if compliment [05]
of G is closed-

(bl Let(X,d)ismetricspaceandlet,4c BcM.lflisdenseinBandifBisdensein [051

M,then prove that.A is dense in M.

e-5 (a! Prove that for o € R, the set {a} is closed set in the usual topology, in two I05l
different ways.

(b) prove that arbitrary intersection of closed sets is also closed in topological space. [05]
OR

q-5 {a} Prove that discrete topology satisfies all the conditions for becoming a topological [05]
space.

(b) Let (X,r) be a topological space and A be a subset of X. A' is the set of all cluster l05l
points of .4 then prove that.A is r-closed if and only if A' c A.

Q-6 (a) Prove that continuous image of connected space is connected. t05l
(bl Generate two topologies on a finite set X in which one topology is connected and [051

another topology is disconnected. Justify your answer.
OR

Q-6 {a) Let f:(R,r) - (R,U) defined bv f @):Z,Yx € R. Then prove that f isr-tp t05l
continuous.

tb) Assuming,that connectedness is a topologlcal property, prove that R with usual [051

topology and R with lower limit topology are non-homeomorphic.
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