MAY 2011 U/ID 32356/UCMF

Time : Three hours Maximum : 100 marks
PART A — (10 x 3 = 30 marks)
Answer any TEN questions.

Each question carries 3 marks.

1. If A is any non empty subset of R that is

bounded below show that A has a greatest lower
bound in R.

A eerug Qauppoders, Rear ol gambd. A &Gy
aurbys@LlulL Qgaled A &g Butum Speurby R e

o () eTeud sawridl.

2. If {sn}::1 is a sequence of non negative numbers
., lim
and if s, =L prove that L =20.
n —- o

{s,}7_, erenug @opQadnsaréons earsalan aiflas

1
LDDHmILD o s, =L eafleo L >0 ereum HlemLdl.
n 00

—



Prove that a convergent sequence of real numbers

is bounded.

QuuCwergafler P(HEIGLD aufleng
urbU&EL UL L Gger blepdl.

Give an example of sequences {sn} and {tn} for
which, as n - o

(@ s, -, t, - -0, 5 +t — 0.

(b) s,» o, t, >0, s, —-t, - 0.

(c) {sn}, {tn} oscillating but s, + ¢, diverges.
EpsasaT_cuhmIsEE 2 sTrewtd Csr(.

(1) s, >, t, » =, 5 +t, — .

(<) 8, - ©, &, —» o, s, —t, - 0.

() {sn} {tn} sargm(Hd  cuflengser,  yarmed

s, +t, - o alfleuenL b cuflens.

Show that z 1 is divergent.
n=1 n

z L ellfluyid Cgmit eremd smagrdl.
n

n=1
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State :

(a) The Schwarz inequality.

(b) The Minkowski inequality.

(=) saurlev gwaildd, (<) WerGsmeuavdl gefled
Y Huaupam Fns.

Show that union of a non empty family of open
sets of a metric space M 1is also an open sub-set of
M.

@@ Qwlfs GQeuefluies (M) SHobs o L savrmigafler
Carsansbd Fnhs o L S@rons @) (e @LD eTeums sreTidl.

If A and B are sets of the first category prove
that A O B 1is also of the first category.

A b Buyb s auans samiger erafles A 0 B b
WPBE cuams eren Hlemia.

Let A= [O, 1]. Which of the following subsets of A

are open subsets of A ?

1 1
1
(C) |:§’ 1) .
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10.

11.

12.

A= [O, 1], Ep&aenT_cummier Aaen s

o I semrhisamars Se(HL4lg.

(o) @ 1} (=) @ 1)
@ El)

If A is a closed subset of the compact metric space
( M, p) show that the metric space ( A, p)is also

compact.

(M,p) eomp &8s GQaafllGer A @@ epigw
o I Hawrid  eraniled (A,p) erarm @il fs GCeueflyd
SFEHLOTENG| GTe0Td SHmeurLdl.

Show that g(x)=x? (-o<x<o) is not
uniformly continuous.

g(x)=x% (-w<x<o)yrer Qsmii sriy =i

oTend HmevorLq.

Find the Maclaurin series for
f(x):ex (—oo<x<oo),

flx)=e" (-o<x <o) eram ermQer Qudermfler

QaTLany eT(pg).
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13.

14.

PART B — (5 x 6 = 30 marks)
Answer any FIVE questions.
Each question carries 6 marks.

Show that the sequence {1 +lj } 18
n=1

n
convergent.

{(1 + lj } erem euiflens e(mmIELD erend sHrarral.
n=1

n

[

z a, be a series of real numbers. p, are the

n=1

positive terms and g, are the negative terms of

z a, and a, =p, +q, . Prove the following :
n=1
(a) If Z a, converges absolutely then both
n=1
Z p, and Z q, converge.
n=1 n=1

(b) If z a, converges conditionally then both
n=1

00

Z p, and i q, diverge.

n=1 n=1
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15.

z a, erearug GuuCwueansefler Qgrft. p,, q,

n =1

pannGu z a, &1 Wlend OHMID G eTamser. GLogy(Ld
n =1

a, =p, +q, . Spssar_supenn Hlend.

(=1) z a, (O @OmEED Csrir eeafld z D,
n=1 -

n=1

LpOId D ¢, BIUGTHFHD ROHED

n=1

(<=1) z a, Hubsamer @mmiE CFTLT el z D,

n=1 n=1
LHMILD i q, <Fwu @rarHb edfluyb.
n=1

Prove that in a metric space m, every convergent
sequence in Cauchy. Show by an example that the
converse need not be true.
e G Mg Qeuefludier (m) gmmiEL euflangblwdemd
sragl et Blemldl. em sradl euflens mmIGD cuflapgwms

@m&s Couairg WFldene eTaTLISM @ 2 STrenTiDd Srevrll.
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16.

17.

18.

If f and g are real valued functions, f 1is
continuous at a and if g is continuous at f (a),

show that g o f is continuous at a.

f. & Quuwdiydrer griyger, [ a eram Yerafludd
Qgrorsfluneng, g, f (a) & QamiFflumeanbgemmmed
gof ad QgrrsflurenCger Hlepia.

If M is a compact metric space prove that any
family of closed subsets of M with the finite
intersection property has a non empty

intersection.

M om si8lgCoefl erens. (uea|n Cell (HE@emrd
2 aer eplg Wi santhigafler @hH LS Sjeunilen Ceul ()
Qeupmevemsg) crend sHraral.

If f is a 1-1 continuous function from the

compact metric space M, onto the metric space

M,, then f™ is continuous on M, .

f:M, - M, ReTNI&EC ST TET &L, f
Qgr_réHwimer SFTTLMETTE o M, afled

Qarisfluneng) ere HlemLdl.
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19.

20.

Let ¢ be a real valued function on the closed
bounded interval [a, b] such that ¢ is continuous
on [a,b]. Let A=¢(a), B=¢b). If [ is

continuous on ¢([a, b]) prove that

o —

F)dx=[ 7 lo)] ¢ ) de.

[a,b]0 ¢ @@ Quiwduuder eriy, ¢ [a, b
Qsr_isdlurang A = @ (a), B=¢(b) orenng.  f
GCTGTLIG) o([a, b)) @ Qgrréflwrersete

T f(x) dx =T flow)] ¢ () du aar Hema.

PART C — (4 x 10 = 40 marks)
Answer any FOUR questions.

Each question carries 10 marks.

If {s,}7_, and {t,}°_, and sequences of real

n=1

Lt Lim

numbers and if s, =L, t, =M,
n —» o n—-» o
i
M #0 show that " Sn= A
n-ot M
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21.

22.

{s.} {t.}> Sfwuemar  QuiiQuarseafler

auflenagar. s =L, t. =M, M#0

If {an}: =1
that

(a a=z2a,2a,>-20qa,20a,,, 2

1s a sequence of positive numbers such

and

L
o M e =0

n - o

1s convergent.

n

then show that Z (1) a

n=1
0o . . . .
{an}n -, eran Wleng; eranTaatiem CgmL e
(=) a,2a,2ay>-2q,20a,,,; 2

LOHMILD
le . . . - n+1
(<) a,=0 aadmpsre Y (-1)'" q,

n - o —
Q@(HBIGLD eTeud SHresrLal.
Show that the real wvalued function f s

continuous at a OR' if and only if

Lim  cas M ) =1 ().

n - o n - o
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23.

24.

f eranm QoW wdlierer gy a DR @ Qsmréflwms

@QmuusHEes — Csmeaiwumargb  CUTIDTETEILOTET

Blumbgenen

Lim X, =a= Lim flx,)=F(a) eans
n - o n —» o
SreoorLql.

Let (M, p) be a complete metric space. If T' is a

contraction on M prove that there is one and only
one point x in M such that T, = x.

<M, ,0> ererig (p(penowiner Gl Mg Qeuetl. M e T
e oafler T, =x eramPlmling Cume M e eCr e
X 2 areng) ere blemial.

If f 1s continuous on the closed bounded interval

[a,b] and if F[x]= j f{)dt (@<x<b) show
that F' (x)=f(x), a<x<b.
[a, b]é f g QerLisfwmar gy, F [x] = .T f(t) dt

(a<x<b) eafldd F'(x)=f(x), a<x<b eas

SmewrLdl.
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25.

Let {£,}”_, be a sequence of continuous real valued
functions on the compact metric space < M, ,0)

such that
fx)sf, (x)s-<f, (x)<-x0OM.

If {fn}:::l converges pointwise on M to the
continuous function f prove that {fn}::l

converges uniformly to
fon M.

{fn}::1 aremugl ( M, p) erenp &&8g Geuaflufen Gloe
o arer  Gowingllierer  Ggrirsdlwmer s gafler
aiflws wpmn  f, (x)< f, (x)<---<f, (x)<--x0M.
{fn}:ﬂ, f eemp Qerorsflurer sriyse Uerefl
arflurs emhdeamd oferiyse Simeseynd M -
QR(HBIGLD eTe blemLdl.
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