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(For the candidates admitted from 2012-2013 onwards)
B.Sc. DEGREE EXAMINATION, NOVEMBER 2017.
Sixth Semester
Mathematics
REAL ANALYSIS — II

Time : Three hours Maximum : 75 marks
SECTION A — (10 x 2= 20 marks)
Answer ALL the questions.

1. If A=[01], then which of the folldwing sets are

openin A?

@ @21

Gy @i21)

ey [r2,1);

A=[0]1] eafld Geemeamaupper aome A — @
HHS HERTRISET? :

(<) @/2,1]

(=) (1/2,1)

@) [/21).

If A,A, are connected subsets of a metric space
and if A NA,=¢, then prove that A U A, 1is
also connected. '

@m Qs Qeuafludes A LA, eremuen QsT(hES

 sewhgeT wHmID A N A, =@ ealle A UA,-1D @@

QsT(H5s sanrGL ere HlenLdl.
When a metric space is said to be compact?
@@ Qui_M& Qeuedl eriCUING) s&flgMang) renGUTD?

Prove that a real-valued continuous function on
the closed and bounded interval [a,b] is uniformly

continuous on [a,b].

[a,b] eam @pyqu  eupbymLw - Genr Gafluid

- Qerurdflyenw g Qo by smiuneng) [a,b]-en

Bg e Qam_iiefluenL g erar HlepL.

For each nelif o, =’{0,l,—g—,...,1} is a partition
v S :

of [0,1], then compute lim L[f;o,] for the function
= 0zxx=1. ‘

@aQaur@m nel &ab 0'n={0,l,—2—,...,1} GTGITLIG)
nn
[0,1] e @@ LRED aafled f(x)=x,0<x<1 erem

griyse UmL[f;0,] 06 sansd(s.
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If f(x)=sinx®, then find f'(x) by chain rule.
shfled effeow) Lwarusd f(x)=sinx® & amsH

f'(x) 26 sraws.

Show that the function f(x)=+x(x-1),0<x<1
obeys the hypotheses of Rolle’s theorem.

0<x<lé f(x)=+x(x-1) eamp ey Grredlar
Gasppsdar  a@Casmearamar  Hleuigd  Gewyb

TAHESTL ().

Show that the integral Jl dx converges.
X
il

J}- dx eranp Qsrensui( @EHEIED aarssTL (.
-
1

Define uniform convergence of sequence of
functions.

gmiysamenrer Qsriir weanuiar Ermer QHEEmE
e

Show that the series Zx"., 0<x<1, converges to
1

1/1-x).

O<x<l erafle Zx" eratp GQemii 1/(1-x) &@
1
RHBIGLD Te&ST ().
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SECTION B — (5 x 5 = 25 marks)
Answer ALL the questions.

If f is a continuous function from a
connected metric space M, into a metric
space M,, then prove that the range f(M,)
of fis also connected. '
M, eenp Qer®ss wrliy Qeuefludedimbs M,
Gram  wimliLy VQQJGTﬂéS@' f,  eem emiy
Ggmii&dluewg) eafled [ — e LD (M)
g CsTH&55 eran Hlemd. A

Or
State and prove nested interval theorem.

pams@a gaprer @ Geafl Capmsmss
gafdl Blend.

Show that the function
gx)=x%(-w<x<w) is not uniformly
continuous.

gx)=x%,(-0o<x<w) e emiy e

Qgrréflupng cranssT(H.

Or
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If f is a continuous function from a compact
- metric space M, into a metric A space M,,
then prove that the range f(M,) of f is also
compact.

f, eraug M, erenp &&8ls wrliy Qauefudedmbs)
M, eeap wriy QeuelsE Gpmédlyemiw
gy erafled f e Qbun f(M,)- b s&fgoreas
e Hlemidl.

If each of the subsets E,,E,.of R' is of

measure zero, then prove that UEn is also

n=1
of measure zero and hence deduce that every

countable subset of R! has measure zero.
R, El,Ez..; eraim geueum(m o L semrpd

LEW SjeTa LT erafled UEn_ b y&flw
=1

SierajeLwg eran Hemd. QH\mbs R'- &

gaQeurm eeanallssss seTapLd  LFSW

SieTEYELLIG) cTeNd C&TaTis.

Or
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If f<R|a,b], then for aﬁy real number A

b b
prove that Af € R[a,b] and J./If = A J.f ;

f € Ra,b] eraflé> emps @ QuiiQuair 1 —&@ib
Af € R[a,b] wpmid t]‘lf 2 AI]‘f erar HlemLa.
State and prove the law of the mean.
eyme cldeanwid gl Hlemidl.
Or
Prove that the improper integral oj% dx
i

diverges.

Ildx et s Qgranasui® efflujb ere Hleml.
x B
1

State and prove Cauchy criterion for uniform
convergence of sequence of functions.

EMTLSETTETET Qgrirapennaefien Eyment
@hsepsaTan Carafluien aireripammeanuis sl
Hlemi9.

Or
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16.

17.

18.

(®) Let {fn}’, be a sequence of real-valued

functions on a metric space M which
converges uniformly to the function f on

M . If each f,,nel, is continuous at ae M,
then prove that f is also continuous at a.
{fn}>_, eremugy M eranm wiiy Qeuafluies Gious
wHILE  STTLSETTEME QmLiTpepLITETS)
M —én 85y [ erenm &niL&E ETTE RHBIGLD cTens.
nel eafler @aQeaunm f, — b aeM QL gs
QsrLrgslyenLwsg). ereufleb f-b
a- QL &8 QsmLiEé o el wig) e HlepLa.

SECTION C — (3 x 10 = 30 marks)

Answer any THREE questions.

Show that 1% is a complete metric space.

PP~ @ ppperwn wriy Geverl ranss ().
If M is a compact metric space, then prove that
M has the Heine-Borel property.

M aenug @m sédlswonar wriy deseafl erafle M-
<yang Qapwar — Cumre uaTeLL AUDHBHEGD erer
Ben .

State and prove chain rule on derivatives.

auansudLade sriifled el enwis g bl Blem.
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0

Show that the improper integral J-smx

dx

X

4

converges conditionally.

®©

J-sin 5

dx eem se1  Qsresi®  Hubsmar

X

n

QR(HBRISIENL_WIG] érsaés&;rrL@.

State and prove Dini’'s theorem on uniform
convergence of sequence of functions.
gmysermenar QsrLi wpenmullen gqnm'@@r'm&;@ésamm
gafluficn Coppsamss sl Bl .
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