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Real Analysis and Metric Space
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Bachelor of Science (BSC-12/16)
Second Year, Examination, 2018

Time : 3 Hours Max. Marks : 40

Note : This paper is of forty (40) marks containing three
(03) Sections A, B and C. Learners are required to
attempt the questions contained in these Sections
according to the detailed instructions given therein.
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Section—A / TUS—h
(Long Answer Type Questions) / (ﬁﬁ SNIT )

Note : Section ‘A’ contains four (04) long answer type
questions of nine and half (9 %) marks each.
Learners are required to answer two (02) questions

only.
(B-70)P. T. O.

hitp://www.uouonline.com



http://www.uouonline.com

[2] MT-04

qc . wug ‘e H g (04) d S v A T 8

1.

YRS YT @ iy we Al (93) siw FEiRd €
Rl @ 578 ¥ dad Q1 (02) Y B TR o
gl

If <s, > bea sequence of positive real numbers such
that ;

S =

H

1
— (8, +8,.5)¥nr > 2

2

then show that < 8 > converges. Also findlim s .

AT < s, > U GIRAD ANideh GBI T IFHA
S YR B

§ =
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;—(S"_I +5, . ,}¥a > 2
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State and prove Rolle’s theorem.

el T o1 oM Ry vd Rig dlfog |

Prove that the function fdefined by :

[ x when x is rational
fix)y =1

- when xis not rational

is not integrable over (a, ) but | fl is integrable.

forg e fb afd werm Fulfia &

¥ S, uRHy wwar

[
flxy = {[‘x T gfydg g1 9E7 8

[a, b] % b1 el ©, dfer || Wby 81
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4. Prove that if (X, d) is a metric space, then :
|d(x,z) - d(y,z)l L d(x, yyVx.y.ze X

e (X, d) U gl WAl &, a4 g iy foh -

|d(x,z) - d(y,z)l =d(x.y)¥x,y.ze X
Section—B f Vs

(Short Answer Type Questions) / (¢7g] ST YE)

Note : Section ‘B’ contains eight (08) short answer type
questions of four (04) marks each. Learners are
required to answer four (04) questions only.
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1. Show that:

|x+y|£|x|+|y| Vx,ye R

g #ifSTg fep :

|x+ y|£|x|+|y| Vx,ye R

2. Show that every open interval is an open set.

g Y fob faga sravTdl v faga wipeaa @it &)
3. Show that:
M+ 2+3+ ...+ 21} 1
K= n? 2
g difory fep -
M+ 2+3+ ...+ 21} 1
H =) o3 n2 2
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4. Show that the function fis discontinuous at (0, 0) :

[ x? + y3

flx,yy =4 x-y
| 0 X =¥

g I b WelT £, (0, 0) WX 3 &

I3+y3

[
f(x,,v)=! X~ ¥
l 0 L, X = ¥

» X ; y

5. Find the derivative of fat x = 0 where f(x) = x* |z|.
B f Bl x = 0 U 3fddelel S DINY el
flxy= x2|x||

6. If A and B be any two subsets of a metric space (X, d),
then

A cCcB:=irtA C intB
A A 3R B UD g WA (X, @) @ @Iy &l
SUHIY &, T9 :
AcB = WAQWB

7. If d:R xR - R is defined as d (x, y) = |x - y|

v x,y € R, then show d is a metric on R.

T 2:RxR - R quﬁﬂm%ﬁﬁ
d(x,y}=|x»-y|‘v’x,yER,ﬂHﬁ:|:§az-‘:”mq&’ﬁd,R

X Gl & |
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8. Compute I]]f(x}dx where f(x) = |x| by using

partition.
[ | feoax @ A T @1 W e gy S
DITY & 7 () = [+] |

Section—C / YUs—T
(Objective Type Questions) / (a5 Ug)

Note : Section ‘C’ contains ten (10) objective type
questions of half (-} mark each. All the questions
of this Section are compulsory.
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Write T for True and F for False statement :

I a0 & ol T 3N 3@ aoF & fov F forfay

1. eis a rational number.

eQEﬁqﬁfl?]_ﬂ.@]T%I

2. |xy|=|x||y|Vx,yeR.
3. SetR of real numbers is an open set.

qrdfde GEIRIT & Wy R Ud [Aqd Wy 2|
4. (1 + (—n}") is oscillatory sequence.

<1 + (—n}") Ueh gleld 3 shH gl
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Rl P . .
5. flx)y= | | is continuous everywhere.
x

fom - 22l gyl g W e 2

x
6.  f(x) = |x|+ |x - 1] is differentiable at x = 1.

Feo = [x|+ |x = 1], x= 1 R 3dDeY &1

7. (3x + 1) is not integrable on [1, 2].
Gx + 1), [1,2] ¥ Wb T2l 2

‘2
8. lim |( ki \|=0.

x>0 (27 + 37y

9. dx.yy2d(x,2)+d(z, )Y x,y,2z € X wheredisa
metric.

dix.y)z dix.2)+d(z. V¥ 5.9,z € X \_ﬂﬁ d Ud

a2 |

10. A -a.
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