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(For candidates admitted from 2016-20_17 onwards)
B.Sc. DEGREE EXAMINATION, APRIL 2022.
Part IIT — Mathematics — Major
REAL ANALYSIS. .
Time : Three hours Maximum : 75 marks
SECTION A — (10 x 2 = 20)
Answer ALL questions.
1. Sdaggd  x,y € R -peid lxy’=[x”y] ereu
BHlmeys. ‘
For all x,y € R, show that l\x-y]:]xl.ly’_
2 e eranenflLfsés 5666‘”1::1&.61'[.
Define countable set.
3. f(x)=[x] eafléd f(n+0), f(n-0) Suiapay
sa(HLlg.. S
I /) =[x], find /(2 +0) ang f(,, 0).

-

o2

10.

‘Show that the

@Gy &rran QarLsdlurean sTTLES 2 STFETLD &(HE.
Give an example of a uniformly continuous
function. ‘

U : CUmSSEEE(LY FITL.

Define derivative of a function.

‘ f(x):_’xl eremm &miy x =0 efled Gﬁmasuﬂn_gg,é;a;g,sbm

ereus smevridl.

function f(x):]xl_ 1S not

differentiable at x=0 .

wérrengluien Qe Blena ALILS Coppsens er(psis

State Lagrange’s mean value theorem.

f(x) -6 Quéearer Qs effleney Gr@gda;.

Write down the: Maclaurin’s series expansion of

flx).

e @g,rrma;-uSLqmm QUETwIy.

Define Riemann integral.

Osrensud_c) Bupsaissd e SigliveL Cappsams
TSI, ’ ‘
Write the

fundamental theorem of Integral
calculus. e




SLSCTTTCOON 73 —— (5 N G 25D
Answer ALL questions, choosing either (a) or (b)
11, (<) Blpyeys /.r+y/s/x/+/y/\7’x,ye[£,

Prove that /x+y/s/x/+/y/‘v/x,ye[t’.

" Or

() canaflgés- sangder gaiGeurm o1 sampi
eremranfl_$5&55) erar Hmiays.

Prove that every subset of a countable set is
countable.

12, (@) Im/@)=1 wpgd limgx)=m  oref

1i_x>r;(f+ g)(x)=1l+m erew BlemLq.

If ll_r)x; f(x)=1 and lim g(x)=m, Prove that

li_{r;(f+g)(x):l+m.

Or

() /' <aig I e @antGeualude, Errang
Qsr_iédwuirs e.arang erafldy f aig) I -ufew
B Qs 6 wms 2.6Teg) erem Hlmieys,.
If fis uniformly continuous on an interval
1, then prove that f ig continuous on 7
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14,

(1) N L cdo f . H @nenmuN_ighosmenal  aresilan  oe - cn
/8 euemsuili_ s dsnaman erent HlemiGl.

If /' and g are derivable at xeI, then

prove that fg is derivable.

Or

(=) x, cremp yerafludled [ cuemsul s5668 WwhHmb

’

; ! f'(xo)
/(xo);‘:o GTGuT &, (7) (_’x&ﬁ:ﬁ —

Boiays.
Let f be derivable at x, and .f(x,)# 0. Then

. (Y, o 7
prove that that (—f—] (xo)z'_f%% 9

(@) Crrosdd CoppsHlaen ) Hyas.

(

State and prove Rolle’s theorem.
~ Or
<) COSX -air S0&GH Qs eNflenay &ITeHTa;.

Find the power series expansion of cosx.
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16.

17.

(1) [a,b]-gyerer eflwdyé FIMITLY [a,b] —ei).
Qsrensud_c ENNTEH 5588 eTan Hlmieys.

Prove that the monotonic function on [a,b] is
integrable on [q, b].

Or

(<21) @JQ&S&SLDWGUT@[&US@&@I_G‘GT If(r)dx> jf(x)dx

cran Hlmieys.

YVlth usual  notations, prove ‘that
b b

ff(x)dx > jf(x)dx.

SECTION C — (3 x 10 = 30)
Answer any THREE questions.
[0,1] ereémn  seamroTans Grmmﬂl_g,g,asasg;evw ereum

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

/o seg R g
Qerféslurergid <yar smiy 1G) e
Slwarsg R - eder Hoss s G- Enis
SE@TLDMNEGLD SENLOW{LD e e,

A function f is defined on R jg continuous on R

< for each open set G in R, f (G) is an open
setin R. P

GUGU)U'UJQ]HSESLIUI_LQJLD
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18.

19.

20.

i @Qrema;

amsii@ssErssrar  Lriursalan  Gapooms gah)

Blep 986,
State and prove Darboux’s theorem for derivati‘es.

asrre@ augeu BF Qamem Gh_u'm)ﬁ Copnsamssd oah
LAIES _

State and prove Taylor’s theorem with Cauchy’s
form of remainder.
piamseflssflan s Qo wHILS
Coppses andl Flmicys.

State and prove first mean value theorem of
Integral calculus.




