MT-04
June — Examination 2023

B.A./B.Sc. (Part II) Examination
MATHEMATICS
(Real Analysis and Metric Space)
Paper : MT-04

Time : 3 Hours | [ Maximum Marks : 47

Note .— The question paper is divided into three Sections
A, B and C. Write answers as per the given

instructions.
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Section-A
(Very Short Answer Type Questions)

Note .— Answer all questions. As per the nature of the
question delimit your answer in one word, one
sentence or maximum up to 30 words. Each

question carries 1 mark.
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Define the Supremum (Least upper band).
Iogh 1 IR i |

Define a convergent sequence.

SRER STEE w1 AR i

Define Derivative.

RSl ARG HIST |

Define Simultaneous limit.

TT9a dr ) aRefE wif

Define Riemann integral.

{HH Feher skl AR wifsa

Define pointwise convergence of sequence of
functions.
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(vii) Define Open sphere.
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Section-B

(Short Answer Type Questions)

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

exceed 200 words. Each question carries 5 marks.
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. Prove that /2 is an irrational number.

fag =ive fF 2 & i s %)

. Prove that every Cauchy sequence is bounded.
fag =ifNT fF 9% Felt sgwe aRes Tl

. Examine for continuity the following function at
x=0:

7 %M & x = 0 W TS w1 S" SN

xz0

flx)=9 =
1 , x=0

MT-04/7 (3) T-294 Turn Over

. Prove that every continuous function is

R-integrable.
fag #ifSu fF 99 Had wed R-THEREHE Bl €|

. Test the uniform convergence of the following :

=1 9o & wHEHE ARER & fou wieor wifsa

nx

. Let the mapping d : R x R — R defined by :

g1 f& gfafesm ¢ 0 R x R —» R 9 y&r 9wt
T

0, x=

d(x,y):{ vk yeR
1, x#y

Prove that (R, d) is a metric space.

fag #IfT % (R, d) TF & Fafe T

. Let A be a subset of metric space (X, d), then prove

that :

o o A e gmfe (X, d) 1 T STaqg==d ¢, a9
fag =ifse & -

() A°c A
(i) A° is an open set (A° T foga ¥==a ¥)
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9. Prove that if a function f'is differentiable at a point
¢ € [a, b] then fis continuous at ¢ but converse is
not necessarily true.
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Section—C
(Long Answer Type Questions)

Note .— Answer any two questions. You have to delimit
your each answer maximum up to 500 words.
Each question carries 10 marks.
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10. Let :

HMHAT ¢

Xy
——, (%, »)#(0,0)
f(X, y) = \/x2+ y2

0, (x»=(00
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show that f(x, y) is continuous but not differentiable

at (0, 0).

eEd 6 (x, »), (0, 0) W Haw fofg Steherta e

Tl

11.If fis a function defined on [0, 1] as follows :

afg wed £ [0, 1] R =1 yR 9Renfoa ®

f(x) =

1 if x=#

0

if x=

= N =

1
then, show that f e R[0, 1] and jo Flx)dx=1.

@ T fe R[0, 1] AR [ f(0) de=1)

12. By Cauchy’s general principle of convergence for
sequence, prove that the sequence <x, > where,

HRM & IR & T fag 9 fag wifse &

1S no convergent.
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13. Test for uniform convergence in [0, 1] the series :

=1 goft =t [0, 1] § wHEHE i & fau St=
W:

n n+1
— x
Z:1+nzxz 1+(n+1)2x2
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