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TDC (CBCS) Odd Semester Exam., 2023

MATHEMATICS

( 3rd Semester )

Course No. : MTMDSC/GE-301T
( Real Analysis )

Full Marks : 70O
Pass Marks.:"28

Time ;. 8 hours

The figures in the margin indicate fu!l marks
for\the questions

SECTION——-A
Answer twenty questmns selecting four from each
Unit : 1x20=20
UNIT—I

1. Define infimum of a set.

2. Find lower bound and upper bound of the set

{1 % D" ‘ne N}

n

3. Write the completeness property of R.

4. Give an example of an uncountable set.
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10.

11.

12.

13.

14.

15.
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(2)

State True or False :
“Subset of an unbounded set is unbounded.

unir—II

Define open set.

Give an example of sequence of nested

intervals.

Write the cluster point of the set

{1—1: ne N}
n

Give an example of a set which is neither
open nor closed.

',»{‘_

il
“'ﬁ

State True or False :

“pA subset of R is closed if and only if it p 4
contains all of its cluster points.”

UNIT—III
Define bounded sequence. e

Give an example of a sequence which is
bounded but not convergent.

Under what condition a bounded sequence is
convergent.

Define monotonic seguence.

Define Cauchy sequence.

( Continued }

(3)

UNIT—IV

16. Write the sum of infinite geometric series
whose first term is a and commeon ratio is r,

|r|<l.
17. /State Cauchy’s criterion for series.
18,/ Sfate D’Alembert’s ratio test.
19. Define alternating series.
20. /Give an example of an absolutely convergent
series.
UNIT—V
21. State sequential criterion for continuity of a
function at a point.
22. Does
lim xsin[iJ
exist in R? '
23. State Cauchy’s criterion for finite limit of a
function at a point.
24. Give an example of a function defined on R
which is continuous only at x=0.
25. State True or False :
‘“If‘a function f is continuous on [a b] and
f(@# f(b), then it assumes every value
between f(a) and f(b).”
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SECTION—B

Answer five questions, selecting one from each

Unit :

26.

Unit—I

Prove that subset of a bounded set is
bounded.

27, If
S:i= {-1- ‘ne ]N}
n
then prove that infimum of S is 0.
UNIT—II
28. Write nested interval theorem.
29. Give an example to show that an\arbitrary
intersection of open sets may not be open.
UNIT—III \
30. Using &-8 definition, show that
lim L. 0
n—= i
31. Prove that the sequence (HLQ) is monotonically
decreasing seguence.
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( Continued )

= .;\..&A H% s

32.

33.

34.

35.

(5)

UNIT—IV

~ Find the sum of the series

N, A
1.2 2.3 34

Show that the series

1,2,3,%,
2°3 45

is not ‘convergent.

UNIT—V
Show that the function defined as
f={"% " o
1 , when x=0
has removable discontinuity at the origin.

Examine whether " the function f:R-R

defined by
. xsinl, x=z0
= X
Sf(x { 0 x=0

-is continuous at x=0.

SECTION—C

Answer five questions, selecting one from each

Unit :

36.

24J/308.

8x5=40

UNIT—I

{a) Prove that the set of rational numbers is
countable. 5
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37. (a)

(b)

38. (a)
(b)
39. (a)
(b)
(c)
40. (a)

(b)
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If aeR be such that 0 sa<ge for every
¢ >0, e R, then prove that a=0. 3

Find upper bound and lower bound of
the set {xE]R:.wc2 -3x+2<0}. 4

Prove that for any € >0 there l::xists a
positive integer n such that -~ <€ (by

using Archimedean property). 4
Unit—Il

Show that every open set in R is a union

of open intervals. 4

Prove that a set is closed if and only if

its complement is open. 4

Prove that the derived set of a set is

closed. : 4

If S, T are subsets of R, then shoy’tha

D(SAT)c DN D(T). /) 2

Give an example to show that D(SN

and D(S)n D(T) may not bé equal. 2
UNIT-—III .

Prove that limit of a sequence is umnique

if it exists. 3
Write squeeze theorem. By using
squeeze theorem, prove that

sinn
Xy =
n
is a convergent sequence, where n€ N. _
2+3=5
( Continued )

(.7)

41. (a) Write monotone convergence theorem
and by using this, prove that the
sequence (x,, ) is convergent and find its
limit, where x, is defined as follows :

1+5=6
1
X; =8 and x, S +2 forneN
(b} Prave\that the sequence
X, = 1+l, neN
n -
is a Cauchy sequence. 2
UNIT—IV
42. Test for convergence of the following series :
4+4=8

i 1

) I
(ii) HEDS“

(i)

43. (a) State root test for convergence of a
series and by using root test, determine
if the following series is convergent or
divergent : 1+4=5

n=1 3

24J1308 ( Turn Over )



(8)

(b) Give an example of a series which is
conditionally convergent but not
absolutely convergent. 3

UNIT—V
44. (a) Prove that the function defined on R by

1, when xis irrational
fla)= : .
—1, when x is rational

is discontinuous at, every point. 4

(b) Prove that if a fufiction is eontinuous in
a closed and beurided interval, then it is

bounded therein.

45. (a) Prove that a function f defined on an
intérval I is‘cofaitinuous at a point c € I'if
an\only if for every sequence {cp,} in I
eénverging to ¢, we have
lim f(c,) = f10 5
(p) Examine the following function for
continuity at the origin : 3

xell*

f(x):: 1+ell’x’
o , if x=0

if x#0

* * K
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