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B.Sc. Programme 3rd Semester Examination, 2023
DSC1/2/3-P3-MATHEMATICS
REAL ANALYSIS

(OLD SYLLABUS 2018)
ime Allotted: 2 Hours Full Marks: 60
The figures in the margin indicate Jull marks.

GROUP-A / Reti-= / wyg-s
Answer any four questions: Ix4=12
Q- BIATD ivsm Bwa s
T TR UHBT TR AT |

(@) Prove that lim 4/n =1. 3
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() Find limsup and liminf of {(_;L} 3
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* (¢} Show that every convergent sequence is bounded. Give an example to show that 3
converse of the above result is not al ways true,

Crate @ISl SfSHN T Mg aﬁ%ﬂ@ﬁﬂmmmmmmmw%ﬂﬁ
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(d) Test the convergence of the series 1_.12_2",-5%74-3._147-" ------ ) 3
1_12_#5%74,3%{4, ......
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(e) Prove that a finite set is always closed.
2 I A 9T TN GT6 TP 35

v3eT Rt A FY closed 570 WY SIMIOTR |
(f) Show that the set S:{—l—%: neN} U {—%: rn €N} is not a closed set.
FAE A S = {~1-~: neN} U {~1: neN} BT

< §= {—1—%: neNl v {—%: n e N} T3 closed 9T 8IS ¥+l ST TR |

GROUP-B / [eti-4/ wg-=r
2. Answer any four questions: 6x4 =
- B1AfD et Tea wies

P IR TP FIR &S ©
1
(2} (i) Find the set of all limit points of the set S = { 2 %I m, He N} :

1
S={%+%i m, new} Ioia ATF limit point ST (7@ 4

WS:{%+%: m, nem}ﬁﬂﬁlimitﬁﬂ%mﬁ@t’ﬁﬂﬁﬂ?l
(i) Show that the set {x: 1 < x <2} 15 an open sef.

@RS @ {x: 1<x <2} (LGP open set.

AT {x: 1< x <2} USCTopen Je BN 9T TFIT R |

2a]
(b) (i) Use comparisen test to prove that the series Ze‘”z is convergent.
n=1

Comparison test FIRA T (A4S (X Ze‘”2 N =i
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syoftepey Ze‘”2 AR~ B WAt comparison TRIE0T §RT IO TR |
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(i) Investigate the convergence or divergence of the series z 3
n

n=1

Sesinng 0 s sfeie at wemet «fw
n=1
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, where a >0.
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(c) Prove that the sequence {u,} defined by u; =7 and u,,; =/7+u, for all n21

converges to the positive root of the equations 2 —x=7=0.
AN T @ {u,} FAB 2% - x—7=0 FRFAR $GF S WG, @A 4y =7
R wy, g =AfT+u,, nzl.
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u=+77% u,m:mv n=1 o R AP {u,} FHEGROT x%2 —x -7 =0
T S fBT=oreT e WY TeoT I |

(d) Show that every bonded infinite subset of R has at least one limit point in R. 6
e @ R-47 Aoy SN @ T3 TAGIST T 997 limit point R-& Witz
R B9 bonded ST IRIC BT Y 1 R 7709 limit g & 7 soor R |

(¢} State and prove Leibnitz’s test for alternating series. 6
Alternating (&1 &= Leibnitz’s test oo ewie )
A (e A0EDY ST Leibnitz T TYeT Soerer a1 o e |

' (£) State and prove nested interval theorem., 6

ﬁgﬁf’ﬁnested interval theorem &f3id %4
AELE 3R IUUTEl Feer A TR |

GROUP-C / fretol-of / wwwggr
Answer any twe questions; 12x2 =24
1 @M S et e was
P §E THPT IR T |

(a) (i) Prove that arbitrary intersection of closed sefs s closed, Examine whether infinite ~ 6+4+2
union of closed sets is closed or not.

A T @ TF B TR I (=K T (6 T | RGNS SRy T G Feeaa ImR
TR 7 (IO =73 et 21t 35

Closed Heg¥! o0 TTeBET closed B Wt YA T | Closed HeEwD! ARy T
closed I AT AT AT R |

(i) Suppose E be a closed and E be a compact subsets of R. Prove that E~F is
compact.

W, E 9K F, R ON53 BB @RI E 29 closed 4R F & compact (75 | & 2 7,
ENF compact (51

T R B E G327 closed Y F USTT compact SIS & | £ F compact & 4= FH07
UL

(iii) Give an example of an infinite set in R which is neither an open set nor a closed
set.

R- &, S35 O3 (35- 47 Bweiael i (1l 1@ 516 (open set) T4 Im (56 17|
R WWWWWWWﬁW@en T closed &N
{(b) (1), ‘State and prove Bolzano-Weierstrass Theorem. 6+3+3
€312 Bolzano-Weierstrass Theorem @t 211
Bolzano-Weierstrass SUURr Seerg a1 yoyor 9 |

(i) Show that lim x, =3, where x, = 3"

=0 n+5dn’
(NS @, lim x, =3, (IUA x, = N
#—>e0 n+5vn
X, = 3n DITHUN lim x, =3.
" n+5-\/r; oo
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(iii) Test the convergence of the series X x, , where x, = \/ n* +1 —\/n4 -1.
¥ x, e SfeviAe! AR T4, G x, = Vit +1-vn' -1 1
Aol T x, 6T x, = v +1 - nt — | PSR

(c) (1) Prove that a Cauchy sequence of real numbers is convergent.
2114 9 (T 9F AW TP Cauchy F= FEHA =71
IR GEATER! Cauchy 3TIEH B & =it IR |

1
(i1} Prove that {-ﬁ}» is a Cauchy sequence.
1
243l 9 (¥, {5} 0 Cauchy |
1
{;z}QBE'TCauchy S 81 W UL R |

(iii) Show that the series Z(—l)””% is convergent.

=1

e Y (-1 L et s
n=l

Uit i(—l)””% HAHBIET & A T TR
n=l

(d) (i) For a positive integer m, show that the two series u +u, +u;+--+ and
Uppi] + Uy o + -0+ converge or diverge together.

W G0 G fORA m E @He @ qfe @ U+t Fuy+o ER
Upg ] + Upyyn + -+ TSI HAGHR A AR A

TIT YT QU m T AT GRACT SUMET 1) + 1ty + g ++++ Rty + 1ty ++++ Wb
ATRMET converge 3RAT diverge e =T THTT TR |

(i) Prove that the series 2;'_1—1 is divergent.

e @Y L G o

n+l

AofiepT . —— divergent & W TETOT TR |
n+1

2.3
(iii) Examine the convergence of the series x+——x2 +—J; +-, x>0,
s @Rioa sfemidel i@t a2
2 .3
x°  x
+E— 2t o
x 5 + 3 + , x>0

ol
’ﬁﬂﬂiﬁqx+%+%+--- , x> 0T AR P AR |
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