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MT-04
June - Examination 2018
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 Type Questions)
Note: Section 'A' contain seven (07) 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.
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1) (i) Define Infimum.
foTep @l g BT

(i1)) Define neighbourhood of a real number.

T ISP AT & Ufader Bt gRaTa BTl

(i11)) Define Cauchy's Sequence.

el 3 gehA Bl aRWIT HIvT

(iv) Explain discontinuity of second type.

el UpR 6 IRITITAT DI AT

(v) Explain norm of a partition.

a9 & AP Dl AHSATSU

(vi) Define Pseudo-Metric.

BH P PI g HifTul

(vii) Define complete metric space.

o gl T @ aReIRE HRT

Section - B 4xX8=32
(Short Answer Questions)

Note: Section 'B' contain Eight Short Answer Type Questions.
Examinee will have to answer any four (04) questions. Each
question is of 08 marks. Examinees have to delimit each answer
in maximum 200 words.
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2)

3)

4)

5)

6)

ft TR (04) ATl & SIa9 AT g1 TP U9 08 3 &l
g1 qterffat a1 rferpad 200 egi H YD Sfare IR
IR g

Prove that there have infinitely many rational numbers between two

distinct real numbers.

g HIT o Q1 P aRafds TRl & 9 3Fd aReg
A faem gl
Prove that every infinite bounded set has at least one limit point.

Rig HINTY 5 Tde smikfia uRag wgzad & &1 J T 0
SILINCE-R R

Prove that a continous function in a closed interval is bounded in that

interval.
Rig PR 1 g TRTer § HAQ el S 3ieRTed § aRag +ft
g €|

Using € — 6 method show that function f(x, y) = xy is continuous

on every point of R x R.

e— o fafr ¥ ughifa HIfvT fF B fx,y)=xy RxR &
% g IR Had ¢l

Show that it is not necessary that every bounded function is Riemann

Integrable.

g HIve 5 e IReg wed Maeds T8 fb 9=
HHTBAAT &l
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7) State and prove first mean value theorem of integral calculus.

FHIB TOTT hT U HLIH THT BT HUT R g Hifvl

8) Find S(%, 1) and S(% %) in set [0, 1] for metric d(x, y) = |x— y|.

wged [0, 1] % @ dir,y) =[x -y F o s(3.1) 7 5(3. 5)
IS

9) Show that a non-empty closed subset of compact metric space is

compact.
e HIfSTT fo Aed b FHfE a1 feh AT STAETI e
BT &

Section - C 2X14=28
(Long Answer Questions)

Note: Section 'C' contain 4 long Answer Type Questions. Examinees
will have to answer any two (02) questions. Each question is of
14 marks. Examinees have to delimit each answer in maximum
500 words.

(Tvs - w)
(el TR T9d)
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31 (02) Faell & SaE T 81 UAD U 14 3B P g,
gRefefal ol 31fdpas 500 9sai d YD A gRAAd
P ¢
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(1) Using definition of limit of sequence show that sequence

{/n+1—-n} converges to 0 (zero).
3TIepH T HET BT aReTST BT TR R gY e HifvT

fp argepd {/n+ 1 —/n}, O @I AT gt gl

1
(ii) If {x.} is a sequence of positive terms and N 1moo x, = | then

lim
show that 1% X2 o 2} =
n — oo
lim

I {x,} GFIHD UGl BT IFIHA & qAT xo=1 9

n — oo
SaRia SR R M (v, = £ BT

If function f is differentiable in interval [a, b] and a number k lie
between f'(a) and f'(b) then prove that point C lie in interval (a, b)
such that f'(c) = k.

IS el £ RIS [a, b] B JAHANT € T (@) T f'(b) B
Heg Pl ACAT k g Al 3RIA (a, b) H forg C 39 R1g HINT b
= e fF flo)=k

(i) Show that sequence (f,) where f,(x)= 1-1-72 VxeR is
uniformly convergent.
uefdfa oIy b IPH (fi) @I filx) = 15 VxeR
THAH PR 2

(1)) Show that term by term differentiation of series whose sum of
n terms 18 %, 0 <x =<1 is not possible at x = 0.
yeiRfd diie fb Ao, R » ual @ ARTHA
H”%,ospcs 1 & &1 x=0 IR UM el A9 g 2|
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13) (1) If (X, d) is a metric space and A is any subset of X then show
that A° is greater open set contained in A.
IS (X, d) Teb G AR & TAT A, X I DIS SUFHAY 8
e ugRia HIfvg 6 A°, A & FIiRd garen Hgaw faga
T gl

(i) If X and Y are metric spaces then prove that a mapping

f: X — Y is continous on X If and only if for every closed
subset A of Y, pre image f' (A) is closed in X.

af X g Y gRe it g1 g By 6 T wifc femon
f:X oY R Faq ¢ A &R Fadt A v F vde |
SUEITAd A & fog g gfifemr f (A), X H 994 g
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