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MATHEMATICS FIT | TAF YT 1 3TF F T
(Real Analysis and Metric Space)
Paper : MT-04 1. (i) Define infimum greatest lower bound.
Time : 3 Hours | [ Maximum Marks : 47 e =1 aftafom =i
Note .— The question paper is divided into three Sections (i1)) Define open set.
A, B and C. Write answers as per the given
‘ , o Tq==a 1 aRwfea wifse
instructions.
9T .- w' yv-ua ‘et ‘e oiR ‘! e wvel # fawifea ®) (ii1) Define monotonic sequence.
o TS % FRERIER ge S A e s Tforf R

Section—A

. (iv) Define Cauchy’s sequence.
(Very Short Answer Type Questions)

Note — Answer all questions. As per the nature of the FIRM STgHA Ao wifs)

question delimit your answer in one word, one (v) Define norm of a partition.

sentence or maximum up to 30 words. Each

fayvrs 1 AFe 1 gRfa S |

question carries 1 mark.
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(vi) Define partial sum function.
AR AT Hed k1 gt wifew
(vii) Define closed sphere.
T TMeTek i IR it |
Section-B

(Short Answer Type Questions)

Note -— Answer any four questions. Each answer should not

exceed 200 words. Each question carries 5 marks.
gug—a
(g AT q99)

o .- f=l 9 g3l & S ST T U SOl
AfereRay 200 vs5i H 9o wifsw) va@w ued
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2. Prove that between any two different real numbers,

there lie an infinite number of rational numbers.

fag =ifst f& fe=i @ i arafas Temst & a3
= ufHg gl faeme Bl §
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3. Prove that compact subset of real numbers is closed

and bounded.

fag =ifsw f& arafas S&Hedi =1 99+ Hed
STHYeEE H9W TE URes o B

4. Prove that every convergent sequence is bounded.

fag Fifvy fF 7% PR s1Fe 9ieg B )

5. Examine for continuity of the following function

atx = 2

Where f(x)=

&
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6. Verify Rolle’s theorem for the following function Section—-C

in the interval [2, 6] :
' ' 2, 6] (Long Answer Type Questions)

flx) = 8x — &2
) ) Note — Answer any two questions. You have to delimit
A [2, 6] H HeH f(x) = 8x — x2 & fa€ It 97
1 T&0T RIS |

7. Every monotonic function is R-integrable.

your each answer maximum up to 500 words.

Each question carries 10 marks.
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8. Let the mapping d : R X R — R be defined by (@ swa ue)
dx, y) = |x—v]|,V x, y € R then d is a metric 9T ;- TRl Q1 Tl & ST SIS | T S IR F] AR
for R, which is known as usual metric. 500 w3t 3 R FRTT | T T 10 3 F S

oM ofifey fF T R ardfas Seeli w1 9q=ud Tl

10. Show that the following function f is continuous
T$h %o d: R x R —» R 7= yor aftwnfoa © -

but not differentiable at x = 2 :
d(x;y): |x_y|avxay€ R

I+x, x<2
@ (R, d) TF g& T f(x)= 5-x, x>2
9. Prove that in a metric space each closed sphere is fag #ifw fF f9 ®od » = 2 W wa@ TR
a closed set. ATFANT o T
fog #iNT % & e 9ufte § Yo% |9 el T ) l+x, x<?2
X)=
WWW%| S—x, x>2

MT-04/8 (5) TC-294 Turn Over MT-04/8 (6) TC-294



11.1f fis defined on [a, b] by f(x) = k, ¥V x € [a, D]

where k is constant, then f € R [q, ] and :
b
[ kdx=k(b-a)
a

fog ifSt f% o=) wed R-GHehoH BT & 91 9
[a, ] R W f(x) = kTR T A fe R [q b] T :

j:/edx:/e(b—a)

12. Evaluate :

(1o )o(1+2).... (102

M [T &I

(10 )o(1:2)....[102)

13. Let (X, d) be a metric space then prove that the

mapping defined below is also a mertic in X :

D(x,y) = _dny) Vx,yeX
1+d(x,y)
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T f6 (X, d) T gl mEfe § qon gyise R fre
w7 § qRfo wed ot X % % gufe ¥

D(x,y) =

MT-04/8

__dixy)
1+d(x,y)

(8)

Vx,yeX
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