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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 3rd Semester Examination, 2021

DSC1/2/3-P3-MATHEMATICS

REAL ANALYSIS

Time Allotted: 2 Hours Full Marks: 60

The figures in the margin indicate full marks.
All symbols are of usual significance.

GROUP-A / es-=

I. Answer any four questions: 3x4 =12
-G BIFTT @lreid Ted wies

(a) Prove that every open interval is an open set but the converse is not always true. 2+1
23l F9 209 open interval open (16 23, 8 227 RS I 3] 77 |

3n+1
n+2

(b) Show that { } is a bounded sequence. 3

3n+1
n+2

wate @ { } @3 bounded sequence.

(c) Show that the series 1+ % + o + é +--- is convergent. 3

e @ 1+%+%+é+--- @A SIS (convergent).

(d) Examine whether every bounded sequence is Cauchy or not. 3

2095% bounded sequence Cauchy 23 o= i 7=

(e) If f: A— B is a function such that range of /'is uncountable set then show that A4 is 3
uncountable set.

IM [ 4 — B G0 SAHS 2 @I £ @3 range GIB6 S99 (uncountable) (6 ©I2C
2 T 4 (TB0S Torly (I |

(f) Prove that any open interval (a, b) in R is not a compact. 3

e +4 R-A9 &09J<F open interval (a, b) compact 3|

Turn Over

3103 1



UG/CBCS/B.Sc./Programme/3rd Sem./Mathematics/y MATHDSC3/2021

GROUP-B / feisi-4
Answer any four questions
A-FI 5A16 etsid Ted nie

2. (a) Prove that every open interval (a,b) contains a rational number and also an
irrational number.

@¥lel 9 &TF open interval (a, b) 99 W& @6 e IR (rational number) € G
B3few AT (irrational number) ACE

(b) Prove that V2 + /3 cannot be a rational number.

2o 9 /2 ++/3 AT @36 om k24t 71

2
3. (a) Establish lim 21 _;
noe=p” —5n—3

2
ema e lim LT
noep” —5n—3
(b) Prove that the set S ={xe R|2x’ —5x+2<0} is an open set.

2 9 S = {xe R|2x* —5x+2 <0} GB{G open (61

4. (a) Prove that UAn is countable set if A4, 4,--- are countable sets.

n=l1

T 4, 4, 2CO5F countable (16 & &I 541 UAn (16(G countable G (3|

n=l1

(b) For any two sets S and 7, show that ST cSNT
SER T A-@EA A CH A @e @ SNT < SNT

5. Prove that arbitrary union of open sets is open. Examine whether infinite intersection
of open sets is open or not.
2Nld F1 Y& EBMICRA (open sets) IR I (arbitrary union) Y& (6 | GRS
SRR & (TGRS (R7 (intersection) & G5 2 N 215w 91

) . ) w1
6. (a) Use integral test to examine the convergence or divergence of the series z 1 .
n=1 n Ogn

@A wfoM (convergence) «ll W2 (divergence)

Integral test @< ARG z !
‘= nlogn
(A A

(b) Prove that {x,} is not convergent where x, =(—1)".

x, = (=1)" 2 @A @ {x,} AR 771
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7. Test the convergency of the following series.
fwfeTie @ sfemaret s 343
) n—1 )
i 7 (i) Y. A+1/n)™"
n=1 n=1

GROUP-C / eia-4t

Answer any fwo questions

A-FA 715 teiE Ted wis

8. (a) Give an example of an open cover of the set (0, 1] which does not have a finite
subcover.

(0, 1] (063 @ @F(6 open cover-ad Twizge wie AR w8 7UF subcover 21

(b) Let A and B be subsets of R of which 4 is closed and B is compacts. Prove that
AN B is compact.

¥4 QR B, R @TC6A 96 G206 @I 4 2e1 closed @< B 281 compact. (e @ AN B
@36 compact GG 1

=1 . .
(¢) Prove that 2— is a divergent series.

n=1

o T L @B e el

n=l1 n

9. (a) Let S:{%+%:me N,ne N}. Show that 0 is a limit point of .

T S:{zlm +%:me N, ne N} e @ S FI6{64 AR (limit point) R0 |

(b) If S be a non-empty bounded subset of R, prove that sup Se€ S and inf Se S where
S is the closure of S.

I S, R GIC6F @30 S bounded TG 23, &N I sup Se § 9k inf Se § @
S =S (64 closure (6|

(c) Show that for any fixed value of x the series Y. Sy

2
n=l1 n

x-4F T TR e At @ z ST i wfewid (convergent) |

2
n=1 n

is convergent

10.(a) Show that the series 1—1+ % — % + 1.1 +--- is convergent and rearrangement of the

3
series

1 I 1 1 1 1 1
l+—-1+—+———+4+—4+———+--- converges to log2.
2 3 4 2 5 6 3

M@®1—1+%—%+%—§+-~ @ o @

1 1 1 1 1 1
I+——I+—+——=+—=-+—
2 3 4 2 5 6

%+-.- AR o1 A log 2 e e
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(b) Let S be a subset of R. Suppose S contains all its limit point then show that S¢is an
open set where S is complement of S.

9 .S, R @3 @3 TAET @R S E6A 3Fe1 ARV (limit point) S GG SR | SIRCE (18
@ S¢ @3 open (6, AT §¢ = § GBA complement (TG

11.(a) Let S be a bounded subset of R and 7 be any non-empty subset of S. Prove that
inf S<inf7 <supT7 <supS'.

¥4 S, R (163 936 bounded A0 €= 7, S GTU67 S/« (non-empty) G261
e <8 inf S<inf 7 <sup7 <supS
22x% By 4t

: 1 . .
(b) Show that x+ + + +--- x>0 converges if x <— diverges if x> ! .
2! 3! 4! e e

22x2 333 4%y 1
@S @, x+ TR TR x>0 @0 e 2@ IM x < — QR THAR
. . . e

2@ I™m lel
e
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