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0.1 Choose the correct option in the following anestions, mention the correct option in the answerbook.  [10]

(1) The set of all cluster points of Nin Ry is...

(2} N ) Z ()R (d) &
(2) The set of all chuster pomts, of A={1, é, ]J, ..... 5,;, CYin R s,
{a) N (b) A e} Au{0} . {(}}
(3) Let A and B he subscis Dt a metric space M , then which ol the following is trize?
(WACB=ACB MACB=ACD
(bAcB=>AcCB (YAcB=A=D

(4) Consider A = [0, 3] with discrete metric. Then B2, 2} =
() (0, 4) (b} R (e} {2} (d) 10, 4.
(5) I £ = [0, 5|u (4, 7) C R, then E...7 )
(a) E (b} [0, 7) () 4, 7] {d) H, 5]
(6) Whicl: of the following subset of Ry is totally bounded?
@iLs MR @25 (@N
(7) Let A =10, 3] € B Which of the following snbset of A is not an cpen subset of A?
(a) [0,2) {b) 0, 2] () {1, 2) () [0, 3]

(8) Which of the following subset of R' is complete 7

B 0129 ©O1  @51)
{9} Let A be any subsct oi' ]R‘.{;, then which of the lollowing is toue?
{a) At connectonl (h) A is compact
(c) Ais bounded (d) A is totally bounded.
(10) Vor {0,2] C RY, let f : [0,2] = R! be a continions hmctl(m Then which of the following is rot
true?
{a) Ry is connecled (b) Ry is compact
(r) J is viformly continuous () none of these
Q.2 Aitenmpt any Ten: ' [20}

(1) Let p: R x B — R be defined by p(z,y) = {z —y|. Then show that p is a metric on K.

(2) Define: (i) Convergence of sequence (i} Cauchy sequence. .

{3) ¥ {2y} is a convergent sequence in R, then show that there exist a positive integer N such that
IN = ENG] T ENE2 = e

(4) Prove that cvery subsct of Ry is closed.

(5) Is the nuion of an infinite munber of closed sets is closed? Justify!

(6} Let f be a continnous function from a metric space M) onto a metric space My, If My s connected,
then Afy is also connected.

(7) Define: (i) Totally bowndled set (i) Complete metric Space.

(8) Tf (A, p} is a complete- metric space and A is closed subset of M, Then prove that (A p) is also
complete.

{0) Prove that - EVEE set A of RY is totally bormded.
(10} Nefine: (i) Compact metric space (i) Finite intersection property.
(11) Show that f < R - R delined by f{z) == s nniforinly continmons.

(12) Prove that every finile subset of any metric space is compact,
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Q.3
(a) Let (M, p) be a metric space. Tf {s.)30 is a convorgent serquence of points of M then {5,152 is
Cauchy, Is converse trne? Justifyl .

(b) Let (A, p) be a mwelric space aud a € M. Lo fand g bareal valned Dnetions whose detnning ave
subsets of M. I i f(2) = L and lim g{z) = N, then show that lim [f(@)g(2)] = LN.
L=ty T T3l
OR. ’
Q.3
d(ie, )

¢) Define: Metric space. Let (34,4} be ametric space and Jot dif{a,y) = . Then show tha
P )

1+ d{z, )
dy is a metric on M.

(d) Define: Fguivalent metrics. If @ oand & are metrics for M and if there exists £ > 1 such thag

1
z o(z,y) < ple,y) < kalr,yl, Y,y € M then prove that p and g are equivalent.

Q.4
{a) Let M be a metric space. Then M is connected if every continuous characteristic function on A
is constant.

(b) Let (M, p) be a metric space and Jet A be a proper subset of M. ‘Then the subsct Gaof Aisan
open subset of (A, g} iff there exist an open subset Gy of (M, p) such that G4 = ANG,,.
OR.
Q.4
{c} Every open subset G of R! can be written ¢ == UTn, where 11,1, I3, ... are a finite number or a
comtable mumber of open intervals which are mutually disjoint.(le. L, NI, = ¢ if m £ n)

(d) Tet {My,p1) and (A2, p2) be metric spaces and let @ My — M. Then [ is centiuuons on Al if
ancl onty if {71 {(F) is closed subsct of A whenever F is a closed subset of Ay,

Q.5 .
{a) The subsct A of the metric space (M. p} is totally bonnded iff for every € > i, A contains a finite
subset {2, 29, ..., 2, } which is e-dense in A,

(b) State and prove Picard’s fixed point theorem.
OR
Q.5

(c} State and prove generalized nested interval theoren.

{) Let (M, p) be a metric space. The subset A of M is totally bounded iff every sequence of poiats of
A contains a Canchy subsequence. -

Q.6
a)

Let (M1p1) be a compaci metric space. I S 18 contimons funelion from My bito a melric SpLce
(My, p2), then f is uniforialy continuous on A4,

{b) The mietric space M is compact iff whenever F is a fanily of clased subsels of A with the fuite
* inlersection property, then 1 F+#e o
FeF
OR

Q.6

{c) TF M is a compact metric space, then prove that A has the Heine-Borel property.
{&) If the real valued function f is coutinnous on the compact etrie space A7, then [ altains a

maximum value at some poing of M. Also, f attains a minimuwn value at some poinl ol M.
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