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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 3rd Semester Examination, 2020
DSC3-MATHEMATICS
REAL ANALYSIS

ASSIGNMENT

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

GROUP-A / Reie-3 / Wi g-&

Full Marks: 60

1. Answer all questions: 2x6 =12
Hwe lrad Ted Mies
SERCEREARSIREG R
(a) Examine whether log;, 5 represents a rational number or not. 2
log,, 5 TR en et #1<=hl 5411
g B b log,,5 o Ud doHAd (rational) H&T Ul 1w fdh 69 |
(b) Find sup 4 and inf A, where 2
A:{—’H—(_l) i ne N}
n
n+(-1)" :
A=——: neN ;-&Jsup 4 @R infA4 foefa 1
n
n+(=H)"
SupA'%’mfA"GﬁTj?R? STal, A= : neN
n
(c) Give an example of a sequence {x,} which is not convergent but the sequence {| x, |} 2
is convergent.
G G @A {x } 9 TWIEe e @A {x, } S e wfend w1 e (| x|}
e b S 2|
TICT 3HA {x,} DI IaTeRY Qe I Hoi< Blgd o) 3HA {|x, |} Do
&l |
(d) Find lim x, and lim x,, where x, :4%—[4%}, neN. 2
lim x, @3 lim x,, f3ef 9 @ICT x, :l—[l}, neN.
4% | 4?
fimx % limx, GegER] o8 x :4%_[4%}, neN
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(e) Let S=(0,1] and T:{% cn=12,3, ... } Is § —T an open set?

3103

®

L S5=(0,1] @R T:{l cn=1,2,3, ... }, O ST Cﬂsaﬁsopen(iﬂ%?@?

n

S=(0,1] ® T:{% cn=1,2,3 .. } g fage], ® S—T open ¥< &I ?
Find the limit points of set of rational numbers.

e IRAE G667 Al 77 (limit point) @t ey w211

TDHHTT ARATDHI Hehl THAT g Fiogaiy |

GROUP-B / {ei-4 / I5-9
Answer all questions
el STAE T wie
| YT IR STEN

Prove that the set of real numbers R is an uncountable set.
23le 9 AI¥I 7R 36 R 6 @6 w9ifee &6 (uncountable set) |
AT BN {6 ardide FRATE/d] (real numbers) R He MR AT &7 |

Prove that the sequence {x,} defined by x, =2, x,,, =./2+x, for n>1, converges
to 2.

@iwiel 1 e {x ) 62 @ SR =@ @A x, =2 , x,,, =2+x, , n>1.

YEIT TERT 16 3G {x,} BT x,=~2 , x,,; =+2+x, &R n>1 B A
RATYAT TRYBT B, T I T HURIRYT (converges) &7 |

Show that sup{re@Q :r<a}=a foreach aeR.

2fo ne R A&y a8 @
sup{reQ :r<a}=a

UF € R & AT sup{reQ :r<a}=a B 91 IR |

Find the derived set of

S:{%+% D p, qu}

and check if that set is open.

S={%+% :p, qu}-u‘lﬁderived(ﬂ@Bﬁ‘ﬁﬂﬂﬁiﬁ’ﬂﬁWM@@@aopenﬁWI

Sz{ +% ;P qu}ﬂﬁderived@E@ﬂﬁlﬁ?@Hopen@ﬁ?éﬁﬁ%{"@%ﬁﬁl

5x4 =120
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GROUP-C / f@ial-a / AHg-TT

Answer all questions 7x4 =28
EE R ERCE G
| YRl TR AR
6. (a) Prove that the set of natural numbers N is unbounded above. 3+4

23l F9 FrelfF M4 @6 N T unbounded above T
UHIOTT T8y & natural H&ATE®HDT Fe AN unbounded © |
1

(b) Prove that for any £ >0, there exists a natural number n such that 0 < +~< &.
n

-G £ >0 a7 T LN 9 (T TEOATTF G0 Tl 7 1 A T 0<%<e.

AT T4 ST &1 U £ >0 BT AR, Bl YTdhicd AT (natural number) 7

1
AR B I 0< <& B|

7. (a) Prove that lim %(n!)l/" :%. 3+4

n—oo

o1 Vn _ 1
AL lim - (n)"" =5

n—>oco

] yn _ 1
lim < (n!)"" ==, SO THER |

n—yoc0
(b) Let S be a non-empty subset of R having a limit point £. Show that there exists a
sequence {x,} of distinct elements of S such that limx, =¢.

¥ S @36 R GI6F %« G0 97 @39 TG AR WK @6 & A 9 (limit point) SNCR)
@8 @ S GIEA &M Sewl $siwie (distinct elements) @R 91f0® S€e7CF @36 S
{x,} NS AT @A limx, =&

S @E UH WA dise & MUDI R BT non-empty subset g AN | cE=SIeN &
el S P BR& dcdeadl (distinct elements) 3IHHA {x } JARIT B X limx, =&

Jadl © |

8. (a) If B is a countable subset of an uncountable set 4, then show that 4 — B is uncountable. 3+4
I uncountable (6 A4 @ countable S0 B 7(eT (A€ @ A — B ({6 uncountable 2(A |

Ifd B Ud 3MAMA (uncountable) € A HT TUHERINT (countable) e & 9+, A9
T@ReIeN & 4-B AR |

(b) If 4, 4,, 45, ....... be any sequence of countable sets, prove that U A4, is also

n=1
countable.

AW A, Ay, Ay oo @6 countable GI6d U6 Sy &7 Oiesl U 4, @6 countable
n=1

A 4, Ay, Ay, oo, TOFT ARG HTHI A AJHA 81 A+, YA TH8R] fd QAH
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9. (a) Find limsup and lim inf of {~——}.
n

{%} @& limsup and lim inf foefa <41

{%} 1 lim sup ¥ lim inf SSqERT |

(b) Find the derived set of

Sz{(_l) +l : meN, neN}
m n

S:{(_l) _,.l : meN, neN}-u‘]ﬁderivedset%ﬁ‘ﬁWl
m n

Sz{(_l)m +l : meN, neN} ®I derived AT WIogaN |
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