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MT - 04
December - Examination 2015
B.A./B.Sc. Il Year Examination
Real Analysis & Matric Space
Paper - MT - 04

Time : 3 Hours ] [ Max. Marks :- 67

Note : The Question Paper is divided into three sections A, B and
C. Use of calculators is allowed in this paper.
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Section - A Tx1=7
(Very Short Answer Question)

Note: Section ‘A’ contain 07 very short answer type questions.
Examinees have to attempt all questions. Each question is of 01
marks and maximum word limit is 30 words.

(Tvs - 3)
31T &g SR aTet wed (R1far)
de:  @us ‘A H WA (07) ARTTESTRIHS T gl MY 30

IR DI YSTAR U eq, U A IT 3ferehad 30 Aeq) H
uRATT HIRTTI TP U9 1 37 BT gl

MT - 04/ 800/ 6 (1) (P.T.0)



1)

(i)

(iii)

(iv)

)

(vi)

(vii)

586

Is the set of real number is compact.

T IRATID AEITRN Bl Agead R Hgd Agead g ?
Define the Pseudo-Metric.

BH-XIP DI IRHIT BT |

Define neighbourhood of a set.

foret Tad & A @1 g SR

Define the diameter of the set A, where A is the non-void

subset of metric space (X, d).

S TR (X, d) STeT A PIE ARad Suegead g, & ford

YT A bl AN qRYTYT SR |
What is the infimum of the set S = {x:x= ;7:n61,n¢0}
T §={x:x=5-:n€Ln#0} T P qam]
+
What is the point where the sequence % converges?
n

3+2
crgar | 2200 o g 1 o @ 27
What is the point at which the following function is not
differentiable?
=T Ber o fomg W reaperiia 78l 8 7

2+x . x=2

f(x):{6—x x<2
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Section - B 4x8=132
(Short Answer Questions)

Note :  Section ‘B’ contain eight short answer type questions. Examinees
will have to answer any four (04) questions. Each question is of

08 marks. Examinees have to delimit each answer in maximum
200 words.
(Tvs - 9)
(TSR aTel Ue)
dic: QU T H INC dY IR UBR & U ¢, RIEmiAl i il
ff IR (04) FaTA & STAE AT &1 TAP YT 08 3fahi Pl

21 wtenfefat 1 arferhad 200 et H YD SiaTe IR
P ¢

2) IfF is an ordered field and a, b € F' then prove that
IS F Uep shivT & 81 IAT o, he F O Rig |
a<0,b>0 =a.b>0

3) Show that 0 € R is limit point of 4= {%, ne N}
R SRR 5 0€ R, 4= {1 ne N} @ dm g &

4) If{x } and {y } aretwo convergent sequence and let Lim x = [ and
Limy =1, then prove that : -
S {x,} T {y,} A AR SFIPH R, Lim x =1 T Lim y =1
a9 Rig PR
Lim{x —y }=1=1
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Prove that: ﬁ:ﬁ‘a S|

Lim [@FDOFD.... 20 am

n
n — oo n €

Test the following function for differentiability at x=1 and x=2
T B T x =19 x=2 W faehel- T P Sla I

f(x):|x_l‘+‘x_2LVXE[O,3]

Prove that the limit of the following function at (0, 0) doesn’t exist.
Rag IR o 771 et 36 (0, 0) IR Tua T foem™ =8 g

Xy
PN

Sx, y)=
If f is bounded function on [a, b] and if p and p, are two arbitrary
partition of [a, b] then prove that

Al HelAl f, eI I=RIeT [a, b] H UREg & T AR p, d p,
[a, 5] & PIE 1 TWes Ry & @ Rig o

i) L(p,f)=U(p,[)

(i) L(p,/f)=U(p,[)

Taking an example, explain the uniform convergence of series of

functions.

Thetl hl 0t b T JIRRRT & ISERUT TN FHIATSY |
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Section - C 2x14=28
(Long Answer Questions)

Section ‘C’ contain 4 long answer type questions. Examinees
will have to answer any two 02 questions. Each question is of
14 marks Examinees have to delimit each answer in maximum
500 words.
(TS - =)
(el IR g9 )

s | H 4 FEruarcdd ued g1 wiemiial o gl ot
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Show that the following function is metric on R.

vefefd I fp =1 thefd R4 b ¢

d(x, )= min imum{2,|x— y[} V x, yER

If (X, d) 1s a metric space then prove that any subset F' of X is
closed if and only if F C F, where F'is set of all limit points of .
AT (X, d) Wb Xiep TR g 79 Rig DI 5 x &1 U
SU9Td F 994 g IfG IR dad A FC F, S F/, F &
) T g @1 ey £
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I1) (1) If X and Y are metric spaces then prove that a mapping

f: X —Yis continuous on X if and only if for any subset A of
X, [ (4)c fi4)
AR X, Y e Fufeear g a9 Rig HIRR 6 va wiferfermn
[ X - Y RFI ¢ I X 3R daa e & fohedl Suagead
AD U f(4)c f4).

(i) Provethatthe following function is continuous and differentiable
atx=20
Rag PR 6 77 e x= 0 R Fdd T FaBhHIT 2l

1= { sinx; x aARER 2| (x is irrational)
x 5 xURET Gl (xis rational)

12) Prove that metric space (R, d) is not compact where d is simple
metric on the set of real numbers R.
Rig PR 6 gl THfe (R, d) Wed T8l & @l d aR<ifaep
RT3 o TR R H AT FHC B

13) Using second mean value theorem, prove that

o Tegm TR &1 ST 9N Rig HINR fh

1
. 1 x2
< dx <
O 35 SO«/1+x 3
3 2 3

(ii) “—<§7x <T
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