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MT-04
June - Examination 2019
B.A./ B.Sc. Pt. Il Examination
Real Analysis & Metric Space
Paper - MT-04
Time : 3 Hours ] [ Max. Marks :- 47

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

Note: Section - A contains seven (07) Very Short Answer Type Questions,
Examinees have to attempt all questions. Each question is of
01 marks and maximum word limit may be thirty words.

Qus - ‘I’
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1) (i) IfFisaordered field and a, b, c € F' then prove that
Ife F v Hffd &5 &1, d a, b, c € F &, d Rig Hifvw
feh
a>bANc>d = at+tc>b+d

(i1)) Define limit point of a set.

foheft g & AT fo=g ol aRwTR IR

(ii1) Define limit of a sequence.

3rIehH T T DT ARG B

(iv) Give an example of removable singularity.

fARTPRUMT 3T BT SSIENUT ST |

(v) Define Norm of a partition.

AT &1 7Fe Bl IRV HifvR |

(vi) Define metric space.

R TS BT gRATYT BT |

(vii) Define Cauchy sequence for metric space.

e THfSe o et 3hH Dl IRHTMIT ISR |

Section - B 4%X5=20
(Short Answer Type Questions)

Note: Section - B contains Eight Short Answer Type Questions.
Examinees will have to answer any four (04) question. Each
question is of 05 marks. Examinees have to delimit each answer
in maximum 200 words.
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(Tvs - 9)
(oTg TR UeA)

fAder: @us ‘@i’ § M3 oY IR UBR & U &, wiarffai ol gl
ft IR (04) HaTeA! & ST ST 81 T T 05 il &t g
TRteRfat Pl erfersad 200 &gl # Ude SaTe uRART e

gl
2) Inp and q are rational and irrational numbers respectively then prove
that p + g and pq(p # 0) are irrational numbers.
IS p IR ¢ pA: IR qUT URHT T &1, @ Rig HIR
f6 p+q 3R pq(p # 0) FRFT e gt &I
3) Prove that every infinite bounded set has least one limit point.
g PN 6 ye R aRag A= &1 P A P D
T foeg g 2|
4) State and prove Mosterest's theorem.
ARCYE THIdT B2 R Rig Hifvi |
5) Prove that function
_4—x xe(2,3)
f(x)_{3x—8 x€(3,4)}
Is not differentiable at x = 3 but continuous at x = 3
Rag PR hH B
_]4—x xe(2,3)
f(x)_{3x—8 x€(3,4)}
X =3 R 3AhAT gl g IS Tg x =3 W Fad gl
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6) Show that every constant function f(x)= k is Riemann integrable
b

and | kds = k (b a)

a

Ugffa HIRR & s fRRRTP B f(x) = k ST THIBATT

b
BT & qe Skdx=k(b—a)

7)  Show that sequence < nxef""2 > 1s point wise convergent in interval
[0, k], k>0 but not uniformly convergent.
vefdfa HIRR B ST < mve ™ > RIS [0,k], k>0 §
feger: SRR € e U 99 U A AR T8 2|

8) State and prove Dinni's theorem for uniformly convergent sequence.

U THM B A AERT S gpH & fory T 99T &1 e ax
Ryg IR

9) Prove that every closed sphere in a metric space is a closed set.
Rig BHITT 5 wep R FHISE H Uieh [ Mell Ueob gl T
g gl
Section - C 2X10=20
(Long Answer Type Questions)

Note: Section - C contains 4 Long answer type questions. Examinees
will have to answer any two (02) questions. Each question is of
10 marks. Examinees have to answer in maximum 500 words.

(Tvs - W)
(Sref TR ¥9d)
e : gug A H 4 weT g1 wenffat @ fhegt oft g1 (02) Hara
P Ta T &l Ude 99T 10 3idl w1 &1 uienffay ar
Jrferepdd 500 9reg) H Hedd Siare IR e 2l
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10) i)  Prove that if {x,} is a convergent sequence then its limit is
unique.
Reg IR &1 Al {x,) T IR P9 &1, ar A
arfgetar gt &)
ii) Prove that if sequence { x, } converges to / then sequence {a, }

X tx,t..tx
also converges to / where a, =

“VneN
n

Ryg SN 5 I /g {x, ), @ PRI & a1 ergehm

oy tx,t.altx,

{a,} 1T PRI BN 5TET 0, = p vne N

11) (i) Prove thatif Simultaneous limit of function f(x, y) exits
then Simultaneous limit is unique.
Rag DIV &P A Be f(x, y) DT JTUT HHT T 3T 8
ar o e stfeci gl 2l

(i) IR X Tep a1fvara I g, a1 fag IR b T

d: XXX~ R U b ¢ Al 3R Pbaet Al F=1 wfcrarg
Agse Bl &
a) dxy)=0 <x=yVvVx,yeX
b) dx,y)<d@x,z)+d(y,z)Vx,y,z€ X
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If X and Y are metric spaces then prove that a mapping
f X -7, is continuous on X if and only if every open subset
GinY, /' (G), is open in X.
af X 3R Y gl enfeea & o Rig FIR Ryt wRifE
f:X—Y, X R IAd g I g had AT Y, b I fagd
STHERI G & oty £7(G), X ® fagd &1
Prove that non-empty closed subset of a compact metric space

1s compact.

g BISTT b Hea gl FHfee 1 AIRTFd IR Hed
&l 2

If F C R then prove that F is closed set if and only if F'C F

where F’, is set of all limit points of F.

gfe F c RAT Rig IV 6 FAga F9=7 g IS 3R daa
afg Frc FSTEl Fr, R |t | fSegat o e g
State and prove fundamental theorem of integral calculus.

FHTBA TN T AT THT BT HYF IR g DI |
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