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MT-04
December - Examination 2017
B.A./ B.Sc. Pt. Il Examination
Real Analysis & Metric Space
Paper - MT-04
Time : 3 Hours ] [ Max. Marks :- 67

Note: The question paper is divided into three sections A, B and
C. Write answers as per the given instructions. Use of
non-programmable scientific calculator is allowed in this paper.
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Section - A 7X1=17
(Very Short Answer Questions)

Note: Section'A' contain seven (7) Very Short Answer Type Questions.
Examinees have to attempt all questions. Each question is of 01
mark and maximum word limit may be thirty words.

v - ar
(rfer T IR 9eT)
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1) (1) Which type of discontinuity is present in the function and
0 ;x=20
= 4
f(x) sin%; x40 and why?

0 ;x=0

el f(x)={sin%; x40 T x=0 R {5 UBR &

IRATIT &7 T TN ?

(i1)) What is the infinmum of the set S = {x:x = 217 :nel,n # O}

e 5 = {xix = 5 nel,n # 0} BT Fes T |
(ii1) Define denseness property of real numbers.
IR A3 o FEdT O Pl GRATYT HIR|

(iv) Define the Pseudo-Metric.

BA-quIeh Pl TR IR |

(v) Define the distance between two sets A and B.

QA YT A @ B & d19 Bl QU Dl gRHIRR HIRTU

(vi) Define Rieman integrability.

S IHBIAIAT Dl IR hifv|

(vii) Define uniform convergence of sequence of functions.

heTHl T STIehH T TehAHT STTARUT Pl IR DI |

Section - B 4 X8=32
(Very Short Answer Questions)

Note:  Section 'B' contain Eight Short Answer Type Questions.
Examinees will have to answer any four (4) questions. Each
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question is of 08 marks. Examinees have to delimit each answer
in maximum 200 words.
gug - ‘g’
(rfer o7 IR Ue)

fAder: @ug ‘T’ 1 M TSR UBR & U §, wRieia ar fhgi

2)

3)

4)

S)

IR (4) FaEl & a9 o7 gl B 9T 08 3Dl P gl
wiefofal @1 eifrmad 200 el H U A aRwET
IR gl

Prove that set of Rational numbers Q is not complete ordered field.

uReT F=T3N BT AT Q Yuf shiid & el g

Prove that any subset of real numbers R is open if and only if (R ~ F)
is closed.

g DIV fp arfder AT BT FHTHIT R BT By IUHTTIY
g IS 3R Pad I (R ~ F) FId T g

Prove that every continuous function in closed interval is bounded in

closed interval.
g HIPR o Fgq I W Feld, e, Hgd =oRTa d
uRag +ff e 2l

Prove that the function f is differentiable at x = 0, where

Rrg PR b 77 e x = 0 TR BT &, STl

Flx) = ][sin x ; 9 x UREY ?:I@JT &l 8l (x is irrational)
X . 99 x GRYT FEAT 81 (x is rational)
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6) Ifafunctiond: R x R — R is defined as
0O,x=1y
d =
(x, ) {1, X # y,Vx, yeR,
Then prove that (R, d) is a metric space.
9T 3 T el d: R x R — R 77 JR A g1 &:
0O,x=1y
d =
(x, ) {1, X # y,Vx, yeR,
I Rig IR 5 (R, d) T b TR 2
7) Prove that if a Cauchy sequence in a metric space has a convergent
sub-sequence then Cauchy sequence is convergent.
Rig DI fop IS Tl gt TAf | wep piell argepH &1 U
SIRARY I &I, Al pieft S ehA SRR el ¢
8) Show that every bounded function is not necessarily Riemann
integrable.
eRfd SN 6 Te aRag e smags =@l fh d9H
AR 2l
9) Prove that is sequence {x,} is convergent then its limit is unique.
R1g PR 5 IS {x,} TP ARRIRY 1 gehA &1, AT AT <Afgcdg
gl 21
Section - C 2X14=28
(Long Answer Questions)
Note: Section 'C' contain 4 Long Answer Type Questions. Examinees

will have to answer any two (2) questions. Each question is of
14 marks. Examinees have to delimit each answer in maximum
500 words.
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10) (i)

(i)

11) (@)

(i)
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Qus - ‘@’
(rfer o7 IR weT)
Qo ‘9 H IR FErarcds ued €, wWenlfar @ el
q (2) |arell & SEE oF g1 AP W 14 3Dl @ gl
wteffal @ erferad 500 e ¥ Udd S99 uRsfAd
I Bl

Show that every infinite subset of a compact metric space has at

least one limit point.

TGRIT PITY op Hed gltep FHfR BT Uedieh 3= SUFH I
1 A P T AT fo=g v 2

Prove that a metric space is connected if and only if any

non-void subset of X which is both open and close is X itself.

Rig HIRA 5 1o P aaft X Trag & AR oK Faar afy
1 3MRh U I |gd U4 fagd Q1 8 dddt X & §

Prove that sequence {x,} is convergent and its limit is between
2 and 3, where x, = (1 + %)ﬂ VneN.

fag IR 1 3ThT {x,} Th SRS g TAT 3BT AT
2 3 % 7 31 ST x= (144 VneN R

Prove that if feR[a,b] then | f| is also Riemann integrable on
[a, b].

g PIRR 5 Il feR(a,b] T TUTS B | £| ot [a, b] TR
9 FHIBAAT gl
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(i)
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Prove that if limit of function of two variables f(x, y) exists

then it is unique.

Rig BT 5 IS He f(x, y) B Faa AT &1 1T
g o g, < afgeita it gl

Show that series

X X X
I+ drod+r2o T 0r200+30 "

is uniformly convergent in interval [a, co[ where a >0.
Ueffa iR s 2roft

X X X
Q+x drod+2o T 0+ 200+30 "

IR [a, 00| | Th AAH JRRARY 8, ST&T ¢ >01

Check uniform convergence and continuity of sum of series

sum of whose n terms is f(x) = nx(1 —x)",0 <x < 1.

S g b Up THH SAYERU UG YUt b ANThold
P FIaT BT GNEU DI, Td »# uq D1 AR
fx)=nx(1—x)"0<x<1 gl

If f(x) = x*Vxe[0,1]and P = {0, i, %, 3%, 1} is any partition

then calculate L(P, f) and U(P, f).

IR ) = 2*vxel0,1] TN AR P= {0, 1. 5,351} @

PE Y &, 99 L(P, ) T UP, H & 0T SRR

MT-04 /1000 / 6 (6)



