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53 for Arts

Note: Attempt five questions in all, selecting one question from each unit. All

questions carry equal marks.
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(1) No supplementary answer-book will be given to any candidate. Hence

the candidates should write the answer precisely in the main answer-
book only.
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(2)  All the parts of one question should be answered at one place in the

answer-book. One complete question should not be answered at different
places in the answer-book.
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UNIT =1

. (@ Ifx any y are any two positive real numbers, then prove that 3 n & N such that
nv >y, 4/5

TR x 3R y B 2 e arafvs geard ®, @ g o s o o o ol g
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(b)  Prove that the set R of real numbers is a connected set. /5

Tog Hife % arafas gl &1 aq=a R v ag=a # |

2. Let (X, d) be a metric space and d* be denoted by

M d(x
d*(.x,y}=ITd{‘(}’:%,x,yEX, M>0

then prove that (X, d*) is also a metric space. 48

o1 (X, d) O gftes anfd § @ d* e w9 @ afonfia @

M d(x
dt(x’y)=—l—_m'(—;%,x,yex, M>0

a farg ifre f&6 (X, d*) i th R anfe B
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UNIT - I

= 1
nit L then find \ -
A seguence <x_> is defined by x =577, ¢ d n, such that lim ¢_ 7 &5
n &0

n’ + | o .
TF HIFA qnn,wﬁxn.—:“:*sawﬁuﬁﬂi. n, IR BFF A lim ¢ - 12
ir_ =1

0 |
Show that the sequence <x_> converges to ‘1", wherex, =Sandr . =- :

-
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Applying Couchy’s general principle of convergence show that the sequence <x_>

1 g
is not convergent, where : 45
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If a function f is continuous in [a, b], then prove that it anains its supremum and

infimum atleast once in [a, b]. o
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5. (a)

(b)
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yori - 111

I£f be a function defineq o [a, b] such that f'(c) exists and is positive for some
¢ € (a, b). Then show that there exists a nbd (¢ -8, ¢+ 8) of point ¢ in which f(x)

is strictly monotonic increasing. v

3R HEH  FA [a, b]ﬁmmgmm%ﬁgcmfaﬂaﬁwﬁmt
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Show that between any two roots of ecosx = 1, there exists atleast one root of

e*sinx = 1. https://www.pdusuonline.com 4/5
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Prove that the real valued function f(x, y) of two variables defined below is

continuous at the origin : 4/5

ﬁaﬁq%aaﬂmﬁumqﬂmﬁamﬁaﬁmwm,y)n@ﬁgmﬁmt:

2 (xy)#(0,0)

fix, y) = »,/xz +y*

0, (xy=000
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(b) If a function fix, y) is differentiable at a point then show that it is continuous at

that point also. &6
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UNIT -1V

Wi -1V

a, b] ; then f € R[a, b] if and only if given

7. (a) Letfbeabounded function defined on [
4/6

e > 0, there exists a partition p € p[a, b] such that :

Llgp-LEp<e

e £, [a, b] RURRIPG R, Al f e R[a, b] 4% 3ft e afe Feds e>0%fouw

o1 fawrsE p € pla, b]ﬁﬂﬂﬁ%ﬁ
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(b) Let fbe a function defined on [0, 1] by 4/5

1, when x is rational
0, when x is irrational

-]

then prove that f ¢ R [0, 1]

571 £, [0, 1] 0 et syemre afom wer k-

a I,ﬂﬁxqﬁﬁ'ﬂt
x}_{o,ﬂﬁxamﬁﬁﬂt

A fgFR R f e R [0, 1]
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8. (a)
(b)
9. (a)
(b)
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Prove that every Monotonje function 18 R-integrable. 4/6
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State and prove fundamental theorem of integral calculus. 4/8
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UNIT -V

Prove that the sequence <f (x)> is uniformly convergent in [0, 1], where :

f(x)=x""1(1-x) 4/5

firg $fr s g <f (x)> FI0 [0, 1) F e wrfivega gkt R, ref
f(x)=x"" (1 -x)

Test for uniform convergence and term by term integration of the following

series : 4/5
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10. (a) Show that the following series cannot be differentiated term by term at ¢ = 0
where

nx
Sn(x)=m ,0€x<1 4

fag o i A 2oft x = 0 W vgw: sawaia T8 3, st

nx
Sn(.r}=1+n21_2 ,0sx<1

oc
(b) Examine the series ¥ xe ™ for uniform convergence and continuity of its sum
n=} ]

function near x = 0. 48
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