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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fifth Semester
Mathematics — Main
REAL ANALYSIS —1II
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. aupsdler  GuwlfgHe [-3, 5] @er &b

(o) 2 (=) 0
@) 8 (/) 5

With usual metric, the diameter of [-3, 5] is

(@ 2 b) O
(0 8 d 5



aupssonar Gl fsdle, B-@d dops unbg B(-1, 1)

GTEOTLIgG)
(=1) [-2,0] (=) -1, 1)
(&) [-1,1] () (=2,0)

In R, with usual metric, the open ball B(-1, 1) is

(@ [-2,0] (b) 1,1

© [-1,1] d 20

aupssonar Gl fadld R-@Qd o drer geubleumm eff
2 MILIL| SeT(LpLD

(=) epiwg

(<) Spbss)

@) eprwg wHpib Appss)

(FF) Pl Wiglode, Snhsgiode

In R with usual metric, every singleton set is

(a) closed
(b) open
(¢) Dboth open and closed

(d) neither open nor closed
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A={1,1,1,...,l,...} el A-@ar SHpcduere
2°3 n
NGNS
() 0 () 1
@) — (FF) oo

If A= 1,1,1,...,1,... , then the accumulation
2°3 n

point of A is
(@ 0 b)) 1

© = @ o
n

f(x)=x2 oar eueyumssLu@D gy fiR -S> R
g R-Gen Bz

(@) Qsrirsflurerg < EMTE Eymeur
QarLirESwuhog

(<) &yman QgmLirddlwumerg
(@) Qsr_iefwphns

(FF)  QarirEflurergoew, e
QETLTESWmangLoce
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f:R— R defined by f(x):x2 is on
R.

(a) continuous but not uniformly continuous

(b) uniformly continuous

(c) not continuous

(d) neither continuous nor uniformly continuous
&Ly f:R— R 2G| f(x) = [x] T
eI TUMIGSILIg 6T, Siewae) w(f, 5) =

(= 0 (<) 1

(@) 2 () 5

If f:R— R 1is defined by f(x) = [x], then

oscillation w(f, 5) =

(@ 0 ® 1
© 2 @ 5
R-1{0} <yens
(=) Csrhsssl

(<) CaTOSBSD®
(@) s&8gworeng
(FF)  Qsrhsss BT S58HOTRTSH
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R-{o}is

(a) Connected

(b) Not connected
(¢) Compact

(d) Connected but not compact

R-@eérnr 2 I gewrid UG HEFEGOTAG
O USTESSHID AEGD-
(=) R (=) 0,1
(@) [0, 100] (7) @
The subset of R 1s both compact and
connected.
(@ R (b) (0, 1)
(¢) [0, 100] d @
gy f <pergl ¢ erenp yetafluder euansuiL 5558
oraflad GJ ©)-
c fc)

(=) (<)
= e )

- (e fe)
@) (FF)
D er S e)
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’

If f is differential at a point ¢, then (%) (c) =

N £
() [f(czF) (b) [f((c))]Z

-fle fc
©  Ter )

10. f(x): (l—xZ), X€E [—1, 1] erafled, Grymedleir
Cappgdlemig cullam wgliy
(o) 2 (<) 0
@ -1 () 1
If f(x): (1—x2), X€E [—1, 1], then by Rolle’s
theorem the value of ¢ is
(a) 2 (b) 0
() -1 @ 1

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (=) d; wpmbd  dy,  eremuer  M-Sgrmer @
Qo A& @ear, d(x, y)=dy(x, y)+dy(x, )
arailed, M-@er g d e Qi flé erer Hlmies.
If d, and d, are two metrics on M and if
d(x, y)=d,(x, y)+d,(x, y), then prove that d

1s a metric on M.
Or
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12.

13.

(<) erbsCeur@m Qwifés GQeuell (M, d) uwlaubd

geublenp gops UBSID @B SDHS s@Td cTan
HlemLal.

Prove that in any metric space (M, d), each
open ball is an open set.

apgeur@ @i fs Geuefluligud, wigaleer
Qar@Lbd o érer epiqul sewrhsaier Geul (HLb
Q@ ePlg Ll SETD eTa Hlmieys.

Prove that in any metric space arbitrary
intersection of closed sets is closed.

Or

(<) R@e edrar apgleurm Ceuppdpp  Spps

@ Geuafl (a, b) earg @QraTLTD eUms erer
HlemLal.

Prove that any non empty open interval
(a, b) in R is of second category.

WM, d) em Qwifs Geell, ae M eaid
flx)=d(x,a) ear auerupssHILED sy
f:M — R oyeg Qariisdlumeng eran Hlemld.
If (M, d) is a metric space and if ae M , then
show that the function f: M — R defined by

f(x)=d(x, a) is continuous.

Or
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14.

15.

(<)

(=)

(=)

(=)

(=)

flx)=sinx eer e@@UpESILED  ETiL
fiR>R ey R @er Bz Sren
QarirEflyen_wig erer Hlmie|s.

Prove that the function f: R — R defined by

f(x)=sinx is uniformly continuous on R.

Quuw wduymLw Csrrsdurer grmipsmen
QaLwodiy Ceppsms sl Flpiays.

State and prove intermediate value theorem
for real continuous function.

Or

@m Owlfs Gdeell M @t siflgwrer
o gD A ang TOMOSGE 2L UL L g eTer
HlemLal.

Show that any compact subset A of a metric
space M is bounded.

f-oerg ¢ e yarafluled euamsiLs5558
aafl®, c-@d [ yergy Csr_réfluneng erear
Hlep Q.

If f is differentiable at ¢, then show that f is
continuous at c.

Or
Crredlerr Capmsanss smml Blmie|s.

State and prove Rolle’s Theorem.
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16.

17.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(=)

R-2 cter  erhsCeunm  Snhs oL samsamsubd
pamstaream  Qurgieudn  aarail_s555
Sobs @ enL_Geuafsafler CorsensH s
QeuefliL(®ES (piqub erer Hlenpal.

Prove that any open subset of R can be
expressed as the union of a countable

number of mutually disjoint open intervals.

Or

(M, d) amn Qi MsCeuafl LHMILD
plx, y)=2d(x, y) erafles d wpmid p pHwer
@aarwiner Gl M&@aser erar Hlepdl.

If (M, d) is a metric space and if
p(x, y)=2d(x, y), then prove that d and p

are equivalent metrics on M.

aupssrer Gl fafod, C wprpewwrearg erer
HlemLal.

Prove that C with usual metric is complete.

Or
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18.

(=)

(=)

(=)

Caarmrflen Qi (Hib Capmsans g Hmie|s.

State and prove Cantor intersection

theorem.

M, d) wppd (M, d) huar @@
Qurfs  Ceellsdr  erafldd  f: M, > M,
Qarirsfluransrs @ m&s Cseeuwimer WwHmILD
Curgiorer Blubsmer marsgs A M, &@b
f(Z)g (4) crams &Ml (h&.

If (M,,d,) and (M,,d,) are two metric
spaces, then prove that f: M, > M, is
continuous iff f (Z)g (A) for all A cM,.

Or
f:la, b]> R eremug g Curées, emiy eaaflo,
la, b]-@& f-@er Qam_isfupp Uereflsaier
sawTid eresmanfl_gg&8g5 erer HlemLdl.
If f:[a,b]> R is monotonic function, then
prove that the set of points of [a, b] at which

fis discontinuous is countable.
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19.

20.

(1)

(=)

M eetug Qarssrs @Qmés Csaeuwimer
wHmid  Cumgiorer  Hlupsemer  geueun(
Qarisflwner emiy  f: M —{0,1}-b  Cue
Canigse e eram bHlemldl.

Prove that M 1is connected iff every

continuous function f: M — {0, 1} is not onto.
Or

Qanuwiafll Curye Cspmsamss smm Blnies.

State and prove Heine-Borel Theorem.

auansWilaisasrar gndladl g Cspmsmss oM

Bpieys.

State and prove the chain rule for

derivatives.

Or
QLrwefler Capnsamsds smm Hlnie|s.

State and prove Taylor’s Theorem.
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