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BACHELOR’S DEGREE PROGRAMME (BDP)

Term-End Examination

= June, 2013
< ELECTIVE COURSE : MATHEMATICS
MTE-09 : REAL ANALYSIS
Time : 2 hours Maximum Marks : 50

Weightage : 70%

Note : Attempt five questions in all. Q. No. 1 is compulsory.

Do any four questions out of Q. No. 2 to 7.

1. Are the following statements true or false ? Give 10

reasons for your answer.

(a)

(b)

(d)
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The sequence {s_} where

1 1
sn=1+5 + 3 t .+ o is Cauchy.

If a continuous function f: [a, b]-»R changes
sign in [a, b], then it has a zero therein.
The openinterval (0, 1) and R are equivalent.

There exists a function f: [—1, 1]-R such
that
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(e)
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The function f: [0, 1]>R defined by
1 1 - 1
f(x) on’ arl S ¥ S nnzg,
x -
0, x=0

is integrable.

Prove that an upper bound u of a non-
Empty setS <R is the supremum of S if and
only if for every € > 0 there exists an s,€5
such that u—¢ <s..

Find the limit, when n tends to infinity, of

the following series.

Z6n+ )t

G, = /&

P I

+...

Jn® Jo+ 53 Jin+ 102 \/[n+ 5 — 1)) '

Prove that every continuous function
defined on a closed and bounded interval
attains its maximum. Can boundedness
assumption be dropped from this result ?
Justify.

Prove that :

4

6

6



2 5
1+ nx
xe[0, 1], converges uniformly. Is f,(x)} a
univerformly convergent sequence ? Justify.

(b) Prove that 7" —3" is divisible by 4, Vn=1. 2

4. (a) Show that the sequence f,(x)=

(c) Justify that lim

5 =%. 3
-3 (x — 3)

5. (a) Examine the function (x—-3)% (x+1)* for 5
extreme values.
(b) Prove that product of two convergent 3
sequences is convergent.
5
(c) Prove that the set {5{ ‘ne N} is not open. 2

6. (a) Forn=1, let 3

so that lim a, =1, the Euler’s constant.

X—>c0
Show that
1 l+l*l =log 2
—2 3 4+ ..... =log 2.

(b) Show thata set F < R is closed if and only 4
if F=F . Hence deduce that the following

sets is closed :

Z, {lI neN}.
n
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7. (a)
(b)
(c)
MTE-09

Show that the sequence, {S,}, where

1,1 |
S,= TREY g neN is
convergent.

Show that the function f(x)=x3 is not
uniformly continuous on R. Does there
exists a set A — R such that frestricted to A
is uniformly continuous ? Justify.

Test the following series for convergence :

iélnz -n—3
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Me:  Fo Ui FEA & IW T/ F¥T &1 HAard &
Y97 qEar2 97 4 q &g w9 g i/

1. wat fefafad FA AI 3@ | T TR F - 10

HIROT AT |
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(a) :\{: {Sn} 'l Sn— + 2 3 n
EaNIR S

(b) If TH Hdd ®e f: [a, b]o>R [a, b] § 9%
Feodl €, d9 el 1 9T B a1 7

(c) faga s (0, 1) 3R R ¥9qeA T

(d) TF W@ & f: [—1, 1]>R 1 i & g

forerks ey
1, O<x =1
fe=1% *=°

-1, —1<x<0
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(b)

(b)
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1 1 1

on ondl XS Tansg
flx) = g1
0, x=20

TR e £ [0, 1]->R, THIHAE Bt T
fas #ifs f& sifiem o= ScR &1 suR

TR u, S 1 T 3, A% 3R Heret AfE wAS
e> 0% ol ©F U s eS o1 atfeqea dar &

ﬁ"l’%ﬁ?u—8<s£.

frefafea afrl 1 dtm 3@ #ifse, @ o
AT T SR Yo B B |

2n n?_

16+ 0
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Vn? Jin+ 57 it 109 JIn+ 50—
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4. (a) Teomu & o gwm £ (v)= ———Hxnxz,xe[o, 1, 5
Th qAA: SfvaRa g @1 ) (x)) T
Tud: AEE § 1 g wifse )
(b) fag wIfST f 7n-30 vn=1,4 9 fowmfsa 2
BT

(c) gfe wifve f& lim

x—3 (x - 3)2

= 00, 3

5. (a) oA Ml * fAOCwAT (x—3)5 (x+ 1) HI W 5

FIST |

(b) Tag Fife fF @ far ol 1 oAEa 3
T Brar & |

5 :

() fﬂ@aﬁﬁq%w{grneN}ﬁq—ﬁ?ﬁ 2

gl
6. (a) n=1% fag @ i 3

a, =1+ + + — - logn
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(b)
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femmey f 9= F < R 991 ¢ 4fe 3R Saw
I F=F 30 ae ey fremifere fo frefafaa
=T W ¥

Z, {ll neN}.
n

fe@mse foh werd flx) =x3, R R THEAEG: Fad
B R U W=E A ¢ R 1 AT g d
ek fau f weHaama: daa 82 g s
frefafaa sifirewon & fore 3ol =1 sifg i)

i4112—n—3

n=1 r13 + 2n

(1)

- 1
S T

1 —cosx

lim ——— [ A

x—0 ex
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