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Real Analysis

Examination February, 2026

Time : 2:00 Hrs. Max. Marks : 70

Note :— This paper is of Seventy (70) marks divided into
Two (02) Sections ‘A’ and ‘B’. Attempt the
questions contained in these Sections according to
the detailed instructions given therein. Candidates
should limit their answers to the questions on the
given answer sheet. No additional (B) answer

sheet will be issued.
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Section—A
(@us-=h)
Long Answer Type Questions

(& 3T uve) (2x19=38)

Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Nineteen (19) marks each.
Learners are required to answer any two (02)
questions only.

e wue'Ew H U (05) < g ueE i T E, uoe
9 & fere S+ (19) o fAuifa €1 fnenfeat =
T G Had &1 (02) I & W S T

1. Prove that any sequence is convergent if and only if it is

a Cauchy sequence.
75 g +ifew f ®E ft 3THA (sequence) AR
(convergent) Bl § Afg 3R daat afg a8 TH HITH
3T9%H (Cauchy sequence) @ |

2. Write definition of uniformly continuous function and
prove that the function f(X) = x2 is not uniformly

continuous on R.

A ®Y 9 Had (Uniformly Continuous) %aid Eq)
gftmen fafen oiR = fag s i wed f(x) = x2, R
W A ®9 ¥ gad el 2l
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3. Define Upper Darboux Sums and Lower Darboux Sums
and Compute L(P, f) and U(P, f) if
f(x) = x for X € [0, 3] and let P = {0, 1, 2, 3} be the
partition of [0, 3].
3T SR T (Upper Darboux Sums) AR = TR
A (Lower Darboux Sums) @t Tfemst €ifsie iR L(P, f)
g UP, f) =1 o wifse afe f(x) = x & x e
[0, 3] e fass= (Partition) P = {0, 1, 2, 3} T
4.  Prove that the sequence of functions ( f (X)) where :
nx
f.(X)=———
() 1+n2x?
is uniformly convergent

on [a, b], @ > 0 but is only pointwise convergent on
[0, b].
I8 fog HIfST foh werl =1 sgshn (f (X)) 5@
nx

f.(X)=———=
() 1+n2x?
%, [a b, a>0 W IuA &9 ¥ @R (uniformly
convergent) &, W= [0, b] W &aat fagar Afyamt
(pointwise convergent) ¥ |

5. Prove that every differentiable function is continuous

but converse need not be true.

7z fag & fF g s@era (differentiable) e
gad (continuous) BT ¥, =] $91 Tfaa™ (converse)
I & T
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Section-B
(Tvs-@)
Short Answer Type Questions
(g I UIH) (4x8=32)

Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Eight (08) marks each. Learners are

required to answer any four (04) questions on ly.

dT:  wug ‘w’ ¥ eme (08) @Y Swd wed T W™ §,
T U & AU o7s (08) i fauifea €1 fanfemt
I TTH 9 Hadl AR (04) I & SW 4 T

1. For any two sets A and B, prove that :
(@ (AuB)=ACnBC
(b) (AN B =ACUBC
farett it <1 = A SR B % foru e g i £
(31) (AU B)C¢=AC N BC
() (An B =ACuU BC
2. Write and prove Archimedean property of R.

R (arfae Geasii) & enfHHE™ 0 (Archimedean

Property) 1 fafem iR fag =ifsw)
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Let ¢ € R. Then prove that union of two neighborhoods

of ¢ is a neighborhood of C.

HH ST ¢ € R & T & &5 (neighborhoods) 1
FIISH (union) ¢ 1 Teh 3H & Bial B

Find the derived set of each of the following :

n

frefafed g 1 steehfad 99=a9a (derived set) d1d

HIfST
1+(-D)"
Sz{—-i_( ) :n EN}
n
Examine the convergence of the series :

zoo 1

"= (logn)"
A zw_l 1 — @ YU (convergence)
" (logn)
EEEIIE

Find the Taylor series for the function x* + x — 2 centered

ata=1.

T x4 + X — 2 1 TR A far Jd sifse, fSden
w5 a=1%I
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7. Examine for convergence of the integral :

n 1
I —dx
0 1+4+sinXx
1 . .
THRA ——dx & PR St " HI |
0 1+4sin X

8.  Prove that the set of all rational number is not a closed

set.

fag wifsw fo gt afda 9&medi (rational number) T
qY=ad 9¢ gg=ad (closed set) & ¥

sk st st s o ok ok ok ok ke sk sk skook
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