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(For the candidates admitted from 2017—-2018 onwards)
B.Sc. DEGREE EXAMINATION, NOVEMBER 2020.
Fifth Semester
Mathematics
REAL ANALYSIS — 1
Time : Three hours Maximum : 75 marks
SECTION A — (10 x 2 = 20 marks)

Answer ALL questions.

1. Define Cartesian product.
STTig Slwer GlLIhSS0 euanTwim.

2. Define a Sequence.
cufleng cuenrIm.

3. Define a monotone sequence.
CrGeammGLmer cufleng cuenruim.

4.  Given an example of Cauchy sequence.

srélwen QST (H&EE T(HSSHSHTL(H S(HsS.



10.

11.

Define a harmonic series.

<, TGwmefld QST euenFuwim.

Define the class 1.
g 1% euenmuy.
Define rearrangement.
DM ¢(LPMBISHEDLDE] CUEHTWIM).
Define a metric space.
wmiyGleuafl euenmwimy.
Define an open set.
SmHS SHETLd eUEnTW).
Define a closed set.
PLOIq Wl SEBTLD GUEHTWIM)I.
SECTION B — (5 x 5 = 25 marks)
Answer ALL questions.

(a) Prove that the set of all rational numbers is
countable.

cidlg (pm eraTsetien HewTd TRl GSEHEL 6Ten
Blmies.
Or
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12.

(b)

(a)

(b)

If {S,}”,is sequence of non — negative
numbers and if lim S, =L, show that L>0.

nN—o0
{S.)7, aemn aflowsde oder  edinemp
Soorg s erefld wHmd lim S, =1L,

cramled L >0 erem Flmieys.

If a sequence of real numbers {Sn}:zl is

convergent, verify that {Sn }:;1 1s bounded.

{S.J7, aflesuder o drer Blens eraimser gmBIGD

erefled {Sn }::1 QULDL|EnL_WIG) 6Teu Blmi6s.

Or

If {Sn}f=1 and {tn }:10=1 are bounded sequence of

real numbers, prove that lim sup
n—o

k(Sn +1,)< lim)sup S, +limsup t,.

n—oo N—o0

liminf (s, +t, )> lim inf S_+liminf t_ .

n—ow n—o n—o0

Bujra whmd  {tf, s ambdueLw

auflensser erafled,  lim sup

k(Sn +1,)< lim)sup S,+limsup t, liminf
n—»w N—co N—

(s, +t,)>lim inf S, +liminf t, eren Hmeys.
n—o0 n

—»00
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13. (a) Find the series Z(%) is divergent.

14.

(b)

(a)

n=1

i(%) RHBISTE) 6Tem bl1e|s.

n=1

Or

If for some XeR the power series Zanx"
n=0

and anx" are absolutely convergent then
n=0

[i anx”] (ibnx”] = icnx" .
n=0 n=0 n=0

oo XeR odrar veuméfev Zanx" LOMHMILD
n=0

Db e ppflad @EEED  oalo
-0

(ianxnj [ibnx”j = iCan e Hlmies.
n=0 n=0 n=0
If S={s,}°,and t={t,}" are in 1%, show

that antn is absolutely convergent and
n=1
" " vz U2
2 2 2
S| 3] (2]
n=1 n=-1 n=1
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15.

(b)

(a)

S =l 0hpo t={)2, adug 1* e

aaflo Dost,  epflgd  @oEED
n=1

- © 1/2 © 1/2
{z(sntn)ﬂg[zsj} {Zt,ﬂ e
n=1 n=-1 n=1
BlpLLSs.

Or

Let f be a non — decreasing function on the
bounded open interval (a, b). If f is bounded

above on (a, b), verify that lim f(X)exists.
x—b~

Also if f1is bounded below on (a,b) prove that
lim f(x) exist.
X—a

fobs Qe Geuefl (@, b) Wb [ erem
GdD&SILLTEG GFwueur® euUFDLENL WG 66
a(H&gHs GararGourd. (a, b)ller CwCe f
QUIbL®LWE eTeiled Iirp f(X) edrerg erem

Hyeys.
(a, b)len &G f eurbyeLwig erafled lim f(x)

x—a*

2 @Tang) eTa Hlmies.

If f and g are real — valued functions. If f is
continuous at a, and if g is continuous
at f(a), show that go f is continuous at a.

f opmb g g 2 e@mepowinear  dliLeTer
Qeweur® eafl®, a wWé [ Qgr_réfwunerg
aafer wpmd f(a) We g QAsrLiréflurearg
araflev, a Wed go f Qeriigdluneng erem Hlmieys.

Or
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16.

17.

(b) If F is any family of closed subsets of a
metric space M, show that ﬂFeéF is also

closed.

wimiy Geuefl M 6o eLpiq Ul SIenemT &emTmhis @henL
abs GOwuwn F erafle, ﬂ reF ez
CogIb epiquig) erem Hlmies.

SECTION C — (3 x 10 = 30 marks)

Answer any THREE questions.

If f:A>B and XcA ycA prove that
fxuy)=f(x)u f(y).

f:A>B oHmbd XS A, ycA  eaflé
f(xuy)=f(x)u f(y) erar fmiays.

If {tn}:zlis a sequence of real numbers, and
limt, =M, where M # 0 verify that

N—o0

lim 1 W

n—ow tn

{tn}::l craig oW eramsafler  euflens  erefley,

n—o n—o

limt =M, eafleo, M =0, lim(tiJ:%,, Greon

Bmieys.
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18.

19.

20.

0
If Zan 1s a convergent series, show that
n=1

lim a, =0.

n—oo

n—oo

Zan TaTLg @MEEGL Qsmr eafld®, lim  erer
n=1
Poieys.

Let <|\/|,p> be a metric space. If {Sn}:zl is a
convergent sequence of points of M, prove that

{Sn }:;1 is Cauchy.

o0

wimiy Qeuer <|V| ,p> orerr eT(NS 16 QsmerGoumid. {Sn}n:1
eraLgl @MmBEL euflamsllayemw yerefl M erafld
{Sn }:O:l eTerLgl STélwen era Hlmies.

If E 1s any subset of a metric space M, verify that
E is closed.

wriyGletafl M o anL_w eths e 2 Ligaurd K erefle, E
epIqULIg) eTen Hlmieys.
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