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The figures in the margin indicate

SJull marks for the questions.
1. Answer the following as directed : 1x10=10

a) Describe an open ball in the discrete
metric space.

(b) Find the derived set of the sets (0,1}
and [0, 1].

() A subset B of a metric space (X, d) is
open if and only if

L\

() B=B
i B=B°
(i) B#B
(iv) B=#B°

(Choose the correct one)
Contd.




@ Which of the foﬂuwing is fﬁl.ge
=g X°=X ’
) W Aisag
{x.a}, t.hr:rtu::::hg:ni :ﬁc e
&  ala)=alz) | -
) d{a)= af7)
@&} d{a)> a(a}

] d(a)<a(Z)
{Choose the true onej

: improper Riemann i
said to be cmer:;gn 2 n integral

@
fig}
Gi) (ANB)'=A°NBe
iy (AUBP=AUBe

where A, B are subsets gf -
space (X, d}. [Choose the fa k}:etﬁe
Dnep

The closure of the subset

A; B:bﬁ"‘;En

fef
— ;2:3)"’"' a &IE reallingﬁis'_ L]
3 # Evaluate fe~*dx if it exists
! o
H ¢ .
G} Show that T{1j=1
@ F
2. Answer the following questions : Ix5=10
@iy FU fo}
{a) Let F be a subsei of a metric space
(X,d). Prove that the set of limit

points of F is a closed subsst of {x, ).

If / and F, are +rwo suhsets of a

ic - bitrary union (®)
metric spacc an ar
& ;}J ?Igsed sets need not be closed. metric space (X, d}, then
Justily septinet . EHFQFEQE. Justify whether it is
false or true.
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a (v dy) be metric
d an i
(c) Let i*:' a";}d fiXx—>Y. If for ey
spac

poets A of x, F@< T(A), then
su ;

{b) Ler (X.dx‘j and (y

: 2 manpin
X -y is continuous 5

AN 1{ on Mg A
only if (G) is open in X 1o
subsets G of v, ; TEh oen

s

{c) Pl‘-nve that if the metric Space (X d) 3
d:acc_znnect.ed. then there -.:-.xi,sts 1:
continuous mapping of (x, d) onto the

be integrable. Show
:[a, b =B
(@) Let f

.. sntegrable.
that [Elasain

fmctiﬂn f :[a, bl_;m-
¢ forall xela, blis

ey Show that 1Y
defined by f ()

discrete two-element space (X, a.).
intﬂgrable with its T : i
5x4=20 e ::ct '.f"lﬂ" blsR e 2 continuous
wny four parts Show unction. Prove that f is' integrabe.
3y AnRTE mplete metric SPAce” : ;
(@) Define a com e X =R" with the (e) Discuss the convergence of the integral
hat the metric SPa¢ T 1
:netric given BY

j = dx for various values of p.

|

By ™
" (x,y)#(iix;‘yi [P)P, p
P

| xn) il (N Show that for a>—1,

where x= (X2 ) are in R", i
T yﬂ-
7 s(yl,: yﬂ:

S IS S TR

; 1+4=5 N
plete metric SPace:

a com

1
.4-.
nl-t-a g X




4. Answer any four parts :

a {4
(i)

) O
(ii)

. W

Let {X,d)} be a metric space
Define d: Xx X =R by ‘

g y as d{x:y)
(xv) ¥

x, y € X . Prove that d' is a metric
on X

Also show that d and d' are
equivalent metrices on X.

) for all

Prove that a convergent sequence '
in a metric spacc is a Cauchy =
4 -

sequernce.
a metric space and

Let (X, d) be
F be & subset of X. Prove'i:.hat 'F
;s closed in X if and only if F© 1;

open.
a subspacc of 2

i (¥,dr) 1
(X d), then show

metric spacc ,
Zof Yis open N Y
re exists an open {

h that z=GMNY:

5

fet Prove that s metric space (x,d} is
- complete if and only if for every nested

sequence {Fn},,n of non-empty closed
subsets of X such that d{(F,}—0 as

- =l
n -3 co, the intersection ﬂan contains
n=
10

one and only one point.
Prove that in & metric space
(x,d), each opest ball is ar open
set. 4
i Let{X,dy) and (Y, dy) be metric

spaces and AcX- Prove that 2

function fiAY is continuous

at ae A ifand only if whenever &
} in A converges to

(@) 0

sequence i
a, the sequence if {.xn}‘}

converges to f {a)-




e PATYL LaAL UIC BUAapT Ul a Laucny
sequence under a uniformily

continuous mapping is itself a
Cauchy sequence, S

(fl Let (Iﬁ.,d) be the space of real
numbers with the usual metric. Prove

that a subset IcR is connected if
and only if I is an interval. 10

{g} Let f:{a,b]-—:rm be a bounded
function. Show that f is integrable if
and only if it is Riemann integrable.

10
(h) i) State and prove first fundamentq)

theorem of calculus. Using it
show that

a 4
a
‘([f(x]dx =7 dor fix)=x>.
1+3+2=6

(i) Let f be continuous on [g,b],
Prove that there exists cela,b)

' 1jf(x)dx=f(c),

a

such that
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