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2 SEM FYUGP MINMTH 2

2026
( May/June )

MATHEMATICS
( Minor )

Paper : MINMTH-2

( Real Analysis )

Full Marks : 60 (80 for 2023 Batch) |
Time : 2% hours (3 hours for 2023 Batch)

The figures in the margin indicate full marks
Jor the questions,

1. (@) €@ 29 S, R-7 9B o+ Ao | af
a<0 9@ aS={as:seS}, (o@ a9 T4
inflaS) = asupS. 2

Let S be a non-empty bounded set in R,
If a<0 and aS ={as:se S}, then prove
that inf(aS)=asupS.

26P/1204 ( Tumn Ovey )



(2
() R-3 =Ry of Sme 4t 2 2. (a) 3BT G Sivewq ol | 1
State the Archimedian property of R. Write the domain of a real sequence.
9 CLiEY |
() wMITNIHt>0,In, e NI©0O< <t 3 (b) P S O SR f 1
n, Give an example of a constant
Prove that if >0, 3n; e N such that sequence.
1
0<—«<t. .
£ () ‘I SR S ARTw I Qe ot
@7 pryel f 4
S
(d) *4s3l @ (Show that) et yamConTeT e ter stqktnoe. s
1 bounded.” Is the converse true?
> lﬂ.r_l:n GN}=1 3 Justify.
(e) =T T @ S YA S R WRW| 4 (@) TR FHI T TR IR A fidy
(R’ ot @by) 4
Prove that the set of real numbers R is )
uncountable. Using Cauchy’s theorem on limits |
evaluate (any one) :
¥<l /| Or
i Lt L+ ,__1 gz L "
251 91 @ [0, 1] SEETS #f<E YA A= Lt | e R
ST |
Prove that the set of rational numbers (i) Lt 1 1+l+l+....+l]
in the interval [0, 1] is countable. n—won 2/ '3 .n
(H TS -SWER SAArICD! e F| 1 fe) 3% ooy SwEd IR oS 4t | 5
State Bolzano-Weirstrass theorem. State and prove squeeze theorem.
26P/1204

( Continued ) { Reien Over )

26P/1204




( 4 ) ( 5
2t | Or 3. (@) oF@I AT EEE 1
S T SRR R sttt Bt 2 Define alternating series.
T F W IR PR w9 @ (S,)
G, TS (b) FE CIAGI SSIA =A? I wefia 2
] | 1 1.1 1
S =T S =t l+—4+—F+—+---
m =TT T 2722 2%k,
A 3’7 EEIE | 2+3=5 Is the following series convergent? Give
reason :
State Cauchy’s general principle of
convergence of a sequence and apply it 1 +l+ i+i+ S0
to show that the sequence (Sp), where 2 22 2°
Sn=1+%+%+u-+—1- © 1
n
(c) e @ T Y —5 W 4
cannot converge. n=11
L
Prove that the series 2, e is convergent.
n+l ; =1
0 mqmeﬂm(-%)aﬁas%wl 4 i
d) wEq AR iAol A SRSl Sl
Prove that the s n+ly ( :
a equence < " 1s a - (R @i @aot) : 4
Cauchy sequence.
Discuss the convergence or divergence
331/ Or of the following series (any one) :
@ (1+(10) o= : g s1lugidn vy
ﬁfﬂ‘fw W“T ( ) kﬂ%@%m ﬂ) 10g2+10g_+10g_+10g_+...
=7 | : 2 3 4
n\ . 1 1 1
Prove that the sequence (1+(—1) ) is (ii) -—-—+——'§+§_Z+"'
not a Cauchy sequence. § g ;
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( 6 ) (7))
4. (a) TO-aETHIHI SAS RPIG! 36 T S worq (wfofie 20 7= 2023 [ «fFwfT A= )
GRS st 71 1+3=4 ( Additional 20 marks for 2023 Batch )

State D’Alembert’s ratio test and
examine the convergence of the

following series : 5. 99 9 @ [0, 1] UBITO IWE WA A2fS
§3n+1_ ol N S | 5
—4n+3 . Prove that the set of real numbers in the
interval [0, 1] is uncountable.
(b) SR @A BRSNS 4Rl 41 ; 4x0-g | 9931 / Or
Test the convergence of any two of the |
following : e M SEEfoe of o 91
. 1Pap? 2.2 a2 Prove the Archimedian property of real
(1) 1 h 21 e R R numbers.
1 2 1-2-3 1-2.3. 4 4
@ = + 6. Cigegl @ I WY R-S YT DGR e @b
3 3 5 3 5-7 3-5-7- 9
: . i e | 5
= - 4 -3 . :
(iti) .gi_?_ + 3_2...§ s 4_4_:‘2 sk Show that a sequence in R have at most one
1 2° 2 3" 3 limit point.
(iv) 3 %4l / Or
1+f 1+2J_ 14344 A
o 9 @ (S,) TFEHG! AN TS
(c) 1 wfead =qrmt 7 (R @A «b) 3 A Sn=l+%+—12-+"'+517
Test the absolute convergence (any one) : e :
n2 Prove that the sequence (Sn) 1s convergent
where
i
o Z( Mo Waie g 0
Sn =l+§+"—2'+"'+-—n-
(i) 1-x+x2-x3+... (O<x<1) 8 3
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