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B.Sc. DEGREE (C.B.C.8.8.) EXAMINATION, OCTOBER 2012
Fitth Semester
Core Course—MATHEMATICAL ANALYSIS
{Commen for Model 1 and Model [I B.Se. Mathematics and B.Se. Computer Applications)
Time : Three Hours - Maximum Weight : 25
Part A (Objective type questions)

Ansiver all the questions,

Each bunch of four questions has weight 1.

Bunch I
=t [] =D :HEN}_

Find the saupremum and infimum of the set .

L3

Prove or disprove : The greatest member of a set always belong to the sct.

[ ]

Give an example of a sed which is neither open nor closed,

4. Give an example of a perfect set.

Bunch II
3, Give an example of a nowhere dense zet in 7 .
6. Prove or disprove : Subset of an uncountable set is uncountable,
7. Give an example of a closed get which is not an inferval.

8. Give an example of a non empty set whose derived set is empty,
“Buneh T
8. If possible give an example of a sequence of real numbers {a,} suuﬁ that lime, # lim o,
10. Give an example of a sequence which 15 not Cauchy.
L1. TIf possible give examples ol iwo sequences which are not converges but its sum is a COnVergent
sequence. .
12. If (a,) and (4,) are two sequences such that @ <8 . Let a=lim a, and b=limp ., What is the
relation between g and b ?
Bunch IV
13. Prove or disprove : The product of two divergent sequences is a diverpent sequence.

14. Give an example of a monotonie sequence,
Turn over



16.

17,
18.
19
20.
21
22,

23,

24,

= E 4397

Write the relation between Re (iz) and [mz .

(zive an example of a connected subset of 7.

(4 %1 =)
Part R {(Short Answer Questions)
Answer any five guesfions,
Fach question has weight 1.
IHS=T=zR, where S# ¢, then show that if T is bounded below then inf{' T = inf 5.
State Dedikind’s property of real numbers.
Show that the interior of 8 is B.
Show that for every set S, the closure § is closed.
Show that for any real number =, 1‘-LI'1'1%II =0,
AV
Show that [131& """ o e n—o.
|23 n—1 .
Prove that z is either real or purely imaginary iff 7° .. 22,
(Exl=0)

Part C (Short Essay Questions)
Answer eny four guestions,
E{Mh guestion has welght 2.
Show that every open onterval | a, b [ contains a rational number.
Show that a set is closed iff its complement is open.
Show that a countable union of countable seis is countable,
State and prove Bolzano-Weirstrass Theorem for scquences.
State and prove Cesara’s theorem.

Show that if ¢ is any n® root of unity other than unity itself then |4 o4 0?4 . do™ =
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Part I¥ (Essay Guestions)

Answer gy bwo gueslions,

Fanh question fies weight 4,
51, Show that the Cartesian product of two countable sets is countable.,

32, Show that :

him ;
(a) n_}m.\'!:=1- lfa}ﬂ and

(b) I h =1,

Ho— 00

== 33, State and prove Cauchy’s general principle of convergence.

(2x4=8)



