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BSC-12 (Bachelor of Science) Mathematics
Second Year Examination-2015

MT-04

Real Analysis and Metric Space
Ttk fagemur Ug glter |Ht
Time : 3 Hours Maximum Marks : 30

Note : The Question paper is divided into three section A, B
and C. Attempt Questions of each section according to
given instruction.

AT ;. 98 WA-UA &, @ R T i wuel # fanfaa 1 v o
FromTar wee @ SR <)
Section - A / @US-<h
(Long Answer Type Questions)/( S 3T ot W9+ )

Note : Answer any two questions. All questions carry equal

marks. (2xT7%%=15)
e TRl S woel o SeiX SifSm |t el oF 3t |E B
1. Prove that the sequence {x } is convergent and its limit lies

1 n
between 2 and 3, where x = (1 +Hj VneN

g I fF oThA (x | Tk SIfER) & qen 9! S 2

) . 1y
®3aaqw%\|amxn=(l+ﬂ VneN
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2. Prove that lim —
n—oo e

n

n

[(n+1)(n+2)...(2n)}

n—ee n e

- lim[(n+l)(n tZ)...(Zn)T 4

3. Let the usual metric d(x, y) =|x —y| in closed interval [0, 1],

find s(l,lj and §(3,1j
2 4’2

= [0, 1] 9H= 38 d(x, y)=|x—y| o fae 9 sifse

ERE
2 4°2
4. Let (x,d,) and (y, d,) are two metrix space and fis a mapping

fromx to y. Show that fis continuous for x e X ifand only if
x —x, = f(x ) > f(x)

HA (x,d,) T (y, d,) & 3k Tt € 720 £, x ¥ yq Th
HEE B VR HieR fF f, x e X Haq B AfE SR o
g x - x, = fix) - fix)

Section - B / @Us-@
(Short Answer Type Questions) ( T I I TIT)

Note : Answer any four (04) questions. Each question carries
equal marks. (4x2Y2=10)

e ;. TRl = (04) 99 & ST ST 9eft wgel oF Sieh 9u
2
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1. Show that the set of real number R is connected set.

g IS fof aredfos et 1 9q==d R 9=g T=4
21

. nm
2. Find the limit point of the sequence s1n7 VneN
ST i Tt fag 9 wifeg
{sin ﬂ} VneN
2
3. For what value of K function f define as

3x* —kx;x>1
fx) = 5x-3k ;x<1

1S continuous at x =1 ?

Ko f&® a9 o fau wem

3x* —kx;x>1
fx) = 5x-3k ;x<1

x =1 W Haq grm?
: 1 .
4. Let the function f(x) = ;VX €[1,2] then for partition

6789
pP= Lg’g’g’g’z of[1, 2] the find the value of L(P,f) and

V(P.,f)

227/394/150 3 PTO



IR we f(x) = %VXE[M] LRI

6
= 1,_,
S

T V(P,f) I TUMET hifSUl

Ull\]
u]|oo

% },[1,2] 1 g faarsH ® @@ L(P)

! 1 1
5. Find the value of _[O [3’(2 cos— +2sin —2} dx
X X
M J1d HifsT
l 1 1
J. [3){2 cos— +2sin —2} dx
0 X X
6. Show that for the sequence whose sum of n terms is

nx

T 0 <x <1 term by term differentiation at x =0 1s

not possible.

wefeia st T oy fSeh n 9= 1 9he

1+n2 2

0<x<l, fag W x=0 TR: ke dug &l 2
7. (x, d) be a metric space, then show that
d(x,, y) —d(x,, ) <d(x,x) +d(y,, ) VX, X, ¥, ¥, € X
Iz (x, d) TF U wufe ¥ @ weiefd #ifse fw
ld(x, y) —d(x,, )l <d(xx,) +d(y,, ¥,) VX, X, ¥, 5, € X
8. Let (x, d) is a metric space then A is open sebet of x if and

only if A=A
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M (x, d) Tk S0 TARS € 79 X 1 Tk S99g=99 A faga
BN Afg 3R ohere Afg A=A

Section - C / @US-TT
(Objective Type Questions) / (a'{a:ﬁw T9)

Note : Section 'C' contains ten (10) objective-type questions
of 2 mark each. All the questions of this section are
compulsory. (10x15=5)

AT : @Ug M ¥ T4 (10) IS e fed U €, ude ued
& TaT w (%) 3w Tl & 1 30 @vs & @it wo
rframed € |

Write T for true and F for false statement.

sin X

1. The vlaue of ll_fg x RICA R I .
. [sinx i
M 9@ & lim +COSX | = ... :
X—yo0 X
2. Necessary and sufficient condition for Riemann integrability

IS i

oM FETREaT % fou sTevge wd yat| ufaery 2

Write T for true and F for false statement

3. If a function feR[a, b] then for any real number k,
kf eR[a, b]
G el feR[a, b] qe k i ar&dtas TR & © 4
kf eR[a, b]
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J, J. x)ax

If f and g are bounded at the closed interval [a, b] and
Riemann integrable and f(x) > g(x) V x € [a, b] then

Lb g(x)dx Lb f(x)dx

g £ g, [a, b] W uleg & & (0H THweE € a
IR f(x) > g(x) V x € [a, b] &

Lb g(x)dx Lb f(x)dx

f(x)|dx <

Choose the correct option

6.

An open sphere whose centre is at x; and radius is r then
s(X,, 1) is define as

(@ {xeX:(dx, x)<=r}(b) {xeX:(d(x, x)<r}

() {xeX:(dx, x)>r}(d) {xeX:(d(x, x)>r}

T Toepd Ao SR &= x @l AR o rEt A s(x, 1)
3N fefa w2

(@ {xeX:(dx, x)<=r}(b) {xeX:(d(x x)<r}

() {xeX:(dx, x)>r}(d) {xeX:(d(x, x)>r}

Let (x,d) be a metric space A, B are the subset of x then
(@ ANBcANB (b) AnBo>ANB

() AnB=ANB (d) ANB2ANB

A (x,d) T ek A ® @1 A, B, X & & SuUg=ed €
KEl

(@A ANBcANB ® AnBoAN
©) ANB=ANB (d AnB2AN
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8. Minkowski's inequality when p>1
r ; 1/p
@) |2 (ai+bi)" | <
li=1
r ; 1/p
(b) (ai+bi) | =
li=1
r ; 1/p
() (ai+bi) | >
li=1
r ; 1/p
(d) (ai+bi) | <
li=1
TR, T e p>1
r ; 1/p
(a) (ai+bi)’ | <
= |
r ; 1/p
(b) (ai+bi) | =
fi=1| i
r ; 1/p
() (ai+bi) | >
= |
r ; 1/p
(d) ai+bi) | <
= |

n
bi”

1/p
+ ( E
=

1/p ,
+ (2 bi®
=

1/p
+[ D bi’

1/p

1/p
n
+ bi®
li=1]
1/p
n
+ bi®
li=1]
1/p
n
+ bi?
li=1]
1/p
n
+ bi?
li=1]

1/p

1/p

1/p

1/p

1/p

1/p

1/p

1/p
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0. Let (X, d) be a metric space, A C X, x € X the x is a limit
point of AV r>0

(a
(b) [Six.r]-{x}|nA=D

© [Seur)-{x}]rA=o

@ [S[xr]-{x}]nAa=®

A (X, d) T qafic 8 9o Ac X, xe X a9 x, A
e fog e S«

@ [S(x.r)-{x}|nA=d

(b) [Six.r]-{x}|nA=D

© [Stur)-{x}]rA=o

@ [S[xr]-{x}]na=®

10.  Value of [0,1]

N—

[S(x.1)-{x} A=

N—

N—

N—’

(@) [0, 1] (b) (0, 1)
(b) [0, 1) (d) (0,1]
1 [0.1]

(@) [0, 1] (b) (0, 1)
(b) [0, 1) (d) (0,1]
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