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PART A — (10 » | = 10 marks)
Anewer ALL questions

Choose the currect answer

In the dimerets metric space M the diameter of

A .5 7 9] s
(a) 0 ) 1
(c) 9 idy B

In I with usual matec the open ball B(-1 1) is
(a) [-2 0] ) [z )

(c) [-1. 1) @ -2 .0

Any connected subset of R containing more than

ane point is
(n) bounded (t) finite

(c) uncountable (d) countable

Which of the following 1% a disconnected subset of

R

(n) %x, ¥)oxt eyt o= l;

by |(x, yy:x =0f

€@ Yx,y)x=0o0r y=0}

(dy  Ux. y):x, ye R}

Which of the following subset of K 1s both

compart and connected?

) R by (0. 1)

tcy [0, 100) i Q

In a discrete metric space. the only connected
sulsets are

ta)  finite sets

i the whole seq

(c)  ewngleton sets

td)  all proper subsets
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12,

13.

The incorrect statement 15

(n)

{c)

DiZ)=¢ ) pyz, Q

D@ =R @ DIG.q-p.p

The incarrect siatement s

(n)
(b)
(c)

(d}

1= secand category
R s second category
l. is of second category

Any complete metric is of second category

If [ I - R s conunuous then —

(n)
(b)
(c)
(d)

In

-

(a)
(c)

(1)

(h)

(a)

(b)

(a)

(h)

fas1-1
f 1= onto
£ s uniformly continuous

none of the above

{0. 1] with usual metnic the closure of
Q1) ———

(0.1 ) A

[0, 1] W [0 1)
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PART B — (5 > 5 = 25 marks)

Answer ALL questions choosing esther (a) or (b)

If d 1s a metric on M, prove that Jid s o
metric on M .

Or

Prove that in any metnic space the union of
any family of open sets s apen.

Prove that in any metric space the union of a
finite number of ¢losed sets 1s closed

Or

Prove that any discrete metric space s

complete.
Let (M, d) be a metric space 1ot a ¢ M
Show that the function f: M - ? defined

by f(x) = d(x,a) is continuous

Or

Prove that the functions f: R -4 B defined

by f{x) = sinx 15 umformly continuous on
I
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Pevar thal 4 metnw space M s compevted
W there doos not enist & aantnaens functiod
I ofrom M oaate the disctete oyelre spade
I ¢!

Or

let M bhe s metre space et A be &
aonnedted subset of A 1f R s & subsot of

M such that Ao BRo A, them B »
et 0.“

Prove that any compact sabset 4 of & metrw
space (ML dy s closad
Ot

Prove that any totally bounded metrae space
1w separable

PART C (3~ 8= 40 marks)

Answer ALL questions choasimg either (a) ov (1)

16 (@)

)

Let (M. @) be & melnd space Define
708, 3) = 2d(x.3). Then prove that » and
Poare equivalent metnds,

Or
Prove that let M be a meinc space and ot
M, be a subspaces of M. ler 4 ¢ M,.
Then A, s open am M| 3l there exisls an
openset A M osuchthat &, = A~ M,
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Prese that 4 subvat A af o aoamplete et
s M s complete Y4 e ohieed
O

Riate and povve Rape's SRR e ea

Mg . T
Prove that ke WM A aed LY I N
DTN spaces \ f‘».‘l‘::h\‘.':w_n M A w o

contuedis W UEY o veed s X!
wherever & s dased i A y l

Or

Drove that W metow spaces 0 1 and
Q. =) wih wswal
Rovrcorranphie.

AR ATV

Preove that A subspace of & 1 connected vV
i an merval

O
Brate and prove intermiadiate value theerrm.
State and prove Hewe Borel thosmen

Qr

Prove that & melvw space (M @) s ssaally
houndad Y every seguence MW has 2
canchy subsguene.
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