NOVEMBER/DECEMBER 2019

BMA52 — REAL ANALYSIS —1

Time : Three hours Maximum 75 marks

SECTION A — (10 = 2 = 20 marks)

Answer ALL questions.

1. Finc the range of the function f(x)=x> for
—m <K<,

—wzx <o e f(x)=x* @@ eniGen eSas Hrens.

21 Define characteristic function of subsat 4 in a set
S

S aam sargHd, A eend 2l sanider Lneed
&ITTEDLI QUENTILI).

3.  Define monotone sequence.

s
m

4. Defiae Cauchy sequence. \\J.’
A\

Gendullen QarLi auilensen L amngt (@; ey

aumrwml : @flwed Gsm_fiiyeom ;rf/
{
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If Z s, 18 convergent then prove that Lima, =0.

1t—o
=1

o

Z,," eranuigl Gedud Qs erafles Lima, =0 eran
=l H—yod

Hmieys.

Give an example of alternating sequence.

R LTI AFTLTApDDEE @if e GTremTd (M.
Define the norm of a sequence of I°.

I* -é pn Qe Berid euanwIm).

N
-_-'c.'.
vi)
3
bt |

a‘.‘J.Ma{ai!":; f
Define strictly increasing function. .\_/é)'/
2
> L3
GUEDTWIM) : GFMILD &ML, § *x ab./ _
Define open ball of radius » about «.
a el WLIEAD, I -8 Tonseyd Qarar . Spns
Canengeng euanyuim).

Define dense subset of a metric space.

Qi M& Qeuafluden au_r'rg',ﬁ 2 Lsaurid aueaniuim).
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18.

19.

20.

Prove that [[1 +l] } 18 convergent. Show that
"
I n=1

limits lies between 2 znd 3.

n

{(1 - —1~J } aanp Qsm_rapenm &e8luyb

4 =1 i
@sTiiipanp eren EenSl. Gogylb, e ereraney 2 LOMHMID
S erem craina ehe@ HeoLufe SI@WLLd ear Hlem.

State and prove reot test for absolute convergent
of a series of real rumbers.

Quitudnsersarer o ipéEed AT @Basmar apa
Gersenareniu erpd Slmeys. '

=t

lim f(x) g(x)= LN .

Prove that if lim “(x)=L and limg(x)=N then

lim f(x) =L 20

TL=pen

lim f(x) g(x)= LN eran Blmicys.

lim g(x)=N erafled

Prove that [ i coatinucus if and only if the
inverse image of =very open set is open.

[ arenp sy Qem_isflunengrs G)mss Capaneuwwimen
wopgd Cumgiore flussmer wWIGseafe geullaurmm
glops semsder sxEn sriber bLb mhg sewrid
eran fHlpies.
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(a)

SECTION B — (5 x 5 = 25 marks)
Answer ALL questions.

Prove that the countable union of countable

sets is countable.
@R  aauami_ggss  samhseflar Gy
eretmanfl_g&b5g) e fHleplql.

Or
If {S,},.. is a sequence of nonnegative

numbers and if limS, =L then prove that

=y

L>0.

1S, erarug  WensQuarmsamer  QsmeimL :
Qeriapenn whmd limS, =L aaflé L =0

ereut [Blem1dl.
If the sequence of real numbers {S,}7 is
convergent then prove that it is bounded.

(St eamn  QuiuQuensmar Qe
Ger_raperp @edluyd erafled {S.hhet @reLg)
euTbLenL W GgTL fepenm erar Blmie,s.

Or
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14,

(b)

(a)

(b)

(a)

3n? -6n

Find the value of lim T
+

=y 5!1'

. Bn*-6n , : X

lim ———— & w1y srers.
noo G~ 44 :

Test the convergence of the series Zi

2 n=1 n
=1 : ;
Z" eramm QAgrfler @alsana opLrmiis.
=1

Or
(_l)u+1

Test the convergence of the series T
: n

oyl
5D

If {a,};., 1s a non-increasing sequence of

n=

positive numbers and if Za“ converges
n=1
then prove that limna, =0.

e

{a,} . eTenugl Wlne GTaRramIGHIen @enni|D

QgmLfapenn OMHDID Za—" aremlg)  (@@luid

=1

Qg eraflew limna, =0 erar Hpeys.

Or
4 2936

eremm Qs e @elsema e {

State and prove Schwarz inequality in
class /2.

17 -6 eveumi_av FoLOGTEnLOEnILI ar(pdl Flmeys.
If E is any subset of a metric space M then
prove that E is closed.
M aémp Quifs Geuafller E eremig 210
o samd arafler 1 GTGTUG| (T (LPILLI SETLD GTa
Hleml.

Or

If f and g are real-valued functions, which
are continuous at a and f(a) respectively

then prove that gof is continuous at «.

/ wpmib g ey GwiiQuie sy s (PEDDEnILI

a wpgb f(a) erem Laraflulier Qs iéflunrens
erafléd gof eramug) a-uled Qsmiiiefunens) eran
foays. |

SECTION C — (3 x 10 = 30 marks)

Answer any THREE questions.

Prove that the set [0, 1] is uncountable.

[0, 1] erémp semrid erawrenf Lgséas <lide erar ﬁ@:ﬁ].
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