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Real Analysis and Metric Space
arfaes oo @ Thw Tuet
Bachelor of Science (BSC-12/16)

Second Year, Examination, 2019 (June)
Time : 3 Hours] Max. Marks : 40

Note : This paper is of Forty (40) marks divided into three
(03) sections A, B and C. Attempt the questions
contained in these sections according to the detailed
instructions given therein.
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SECTION-A/ ©@US-%h )
(Long Answer Type Questions)/( ¥l 3w ated W9 )

Note : Section 'A' contains four (04) long answer type
questions of Nine and half (9%2) marks each. Learners

are required to answer any two (2) questions only.
(2x9Y2=19)
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1. Show that the sequence <a,> defined by

1 9
a1 :E a, + a

j,nz1anda1>0c0nvergest03.
fog =T fF oA <q > S AR ?

a,

1 9
an+l:5(an+_],n > 1 3:‘ﬁTCI1>O 3 \?ﬂ-ﬁq—gﬁ %|

2. State and prove Lagrange's mean value theorem.

ARl W deg WHA % hed &I fafae we fag wifem)

3. Prove that the function f defined on [0, 1] as

1
f(x)=2n if x=—,wheren=1,2,3......
n

=0 otherwise

is not Riemann-integrable on [0, 1].

Tag =ifee f& [0, 1] W 9R«fod wed f,

1 o
f(x)=2x AR x=— TR n=12,3...
n

=0 3=

M guRerE T8 R
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4. Let (X, d) be any metric space. Show that the function d,
defined by

_d(x,y)
o (x’y)_1+d(x,y)

% (X, d) T O gAe g1 a9 fog wife fm e
IR ®e T d

V x,y € X is a metric on X.

d(x,y)

Vx,yeX X ® 2
1+d(x,y) e {a

dl ()C, )’) =
SECTION-B/( ©@Us-@)
(Short Answer Type Questions)/( T ST 9t q97)

Note : Section 'B' contains eight (08) short answer type
questions of four (04) marks each. Learners are required
to answer any four (04) questions only. (4x4=16)

e : wuE ‘@ H oeme (08) o WU oA weA T
™, T8% U & fau =R (04) i fuifa
g1 fenfefai w1 9 @ wad W) (04) WA &
S T

1. Write Archimedean property of real numbers and prove it.
afass demstt w1 enfedifeas o fafer e fas
EAIEL
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2. A setis closed iff its complement is open.

TF e Hgd B AR el daw ARk e T
forga 21

. 3+2
3. Show that lim Jn =

e Jn

2.

2.

g FARTT lim 3+24n _
n—soo «J;

4. Show that function fis continuous at origin

x3y3

f(x,}’): x2+y
0, (x,y)=0

S (1.9)#(0,0)

fag #ifST foF ®em f 9o fog ™ waq @)

3.3

X7y
FLy) =12+ (x, y) #(0,0)

0, (x, y)=(0,0)
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S.

Show that the function f(x) = x| x| is differentiable at the

origin.

fog IS fov wed f(x)=x|x| 99 fog W AeherE
2l

Let A and B be any two subsets of metric space (X, d) then

if AcB= ACB.

% A IR B W& WAL (X, d) & & & 39 G=4
g 9t AcB= ACB.

If A and B any two non empty subsets of a metric space X.

If AnB#¢ then d(A UB)<d(A)+d(B).

T A 9 B 30k HOE X & I Ed SuEHed T
I ANB#¢ T d(AUB)<d(A)+d(B)

Every continuous function is integrable.

Jcdeh  Hdq thedd TR %l
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SECTION-C/( @Ug-T)
(Objective Type Questions)/( &S TIT)

Note : Section 'C' contains ten (10) objective type questions
of half (2) mark each. All the questions of this section
are compulsory. (10x¥2=05)

Me : @ ‘M FH g9 (10) qEATS Y Y W T,
T% U % fAu eman () e fuifa 21 =9
e & wefi e siferd €

Write T for True and F for False statement :

TT FeH H fAU T 3R o9 Fo & fau F fafaw :

1./, isarational number.

J2 T ufeE g
2. |x—-y|2|x|-|y| Vx,ye R.

|x—y|=[x|-]y| Vx,yeR.

1
3. {— ‘ne N} is open set.

{l=n€N} T faga wge R
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4. Every convergent sequence is bounded.

ToF AEE s Wifid g gl
: ( . 1)

5. lim|xsin— |=0,
x—0 X

1
lim (x sin —j =0
x—0 X

6. flx)=|x|is differentiable at x = 0.

fo =|x|x=0 W FaFHeEA 2

7. (3x+ 1) is integrable on [1, 2].

Gx + 1), [1,2] ® To@her™ 2

2.2
8. lim x| S5 ]=0,
(x, )= (0,0) X" +y

2 2
lim x| 55 =0,
(x, )= (0,0) X" +y
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9. dx,y)=0iffx=y V x,y e X where d is a metric.

d(x,y)=0$3|ﬁ3ﬁ'{w?4ﬁx=y‘v’x,yeXG|%T
d T hH T

10. A is the smallest closed subset of A.

A, A & IO D& Ggd UL B
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