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Note :
(1)  Attempt five questions in all, selecting one question from each Unit.

yew R 4 W TS YT F 99T WW LU, | uw T s s A
(2 Write your roll number on question paper before start writing answer of
questions.
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UNIT-1 G&T3-1)
1. (a)  Prove that between two different real numbers there lie an infinite number of

rational numbers. 4/5
fag =i f& fe<l 2 fo=1 arafas deqsl ® 787 A= 9fet e fa=mm

T F
(b} Show that the intersection of a finite collection of open sets is an open set. 4/56

vefsfa #ifs ff faga =gl %1 y&s fifin wdfs frufo o= faga sq==m

T 2l
2. {a) Let (X, d) be a metric space and A is a non-empty subset of X. then prove
that :
ldix, A)-dty, A} S dix,y) ¥V x,yc A 4/5
A R X, d) 0 3 i d ud A, X % U s v € @ fag =i
fz

dix,A)~dly, A} <d(x,y) ¥V x,ycA.
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Prove that in a metric space, every «losed sphere is a closed 45

trg F 5 TH 0% WAR ¥ Yo weq TOF TH W98 WIS w3,
UNIT-II G&T-1D)

}  Prove that every bounded sequence has at least one limit point. \ 4/5
N fag wf f5 yoE TREg SFT B ¥R 4 @9 wE AW faR @ 3
(b)  Show that if <x > is a convergent sequence then its limit is unique. 4/5

mm%a&<xn}mﬁmﬂﬂm,a}wmm|
@ By Cauchy’s gencral principle of convergence for sequences. Prove that the sequence
<x_> where x :1-+§ +%+ ..... +-1- is not convergent. 4/5
o n n
Fl % afwrm @ wmr fogm § fog Ffaq 5 agem >
::tn:l+é+—;-+.,...+l sfaart & ﬁ't
n
(b)  Prove that if a function is continuous on [a, b] then it is bounded in that internal,
4f5
fog #ifoe % afk wom d@37 s=0a (o, b) ¥ WO ® d 9% 3@ wwE @
wEg g
UNIT-III (3h13-1)
{a)  State and prove Darboux theorem. 4/6
3 vHE w1 weR fafew ok fag =
(;E‘:\) Verify Rall's theorem for the following functions :
A
f(x)=e*sinx, v xe[0,n]. 4/5
= v % fou o ™ w1 ger wifsw .
f(x)=e*sinx, ¥ xe0,n].
6. Ea.; Show that the function f, defined by :
S ifx% +y2 %0
flgy) =1 x® + y2
0, fx=y=0
possesses partial derivative but is not differentiable at the ogg@{{ 4/6
Tefia wifaw f& wem W=l )
1.__32’__: gfe 42 +v220 \
fx,y) =1 x* + y?
‘0, I x=y=0
%Wwaﬁmmmﬂm%mqﬁhﬁmwﬂw?ﬁ%l
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(b)
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Show that the function :

Xy
—, (x,¥)=(0,0)
f(x,y)= ;~:2+y2 yy=

0, (x,y)=(0,0)

has partial derivatives at (0, 0) but not the directional derivative in any direction.
4/5

y=fefa #ifee f& wem

Xy
, (xy)=(0,0)
fix,y)=1{x%+y? Y

0, (x,y)=(0,0)
F (0. 0) W R Aawas foaam €, W fFE @ kw4 Kx emwew
fazmm 78l 21
UNIT-1V (F&TE-1V)

1 1
If fix)=x,x€[0,1], then show that f is R-integrable on [0, 1] and that L} X dx=.§,

4/6

afe fx)=x,xe[0,1], a fag ®ifse f& fe=wa [0, 1] | R-TUFHTHE & qon
1 1
j‘ﬂ X dx = E.

Prove that every monotonic function f is R-integrable. 4/5

fog =ifsy fe wdw Twks S ROTHOEE A 2

If feR[a,b] and if there exists a primitive function ¢ on interval [a, b] then
show :

b
j f(x)dx = ¢(b) - ¢(a). 4/6

% feRla,b] TU oA f& Y@ ¢ FTWA [, b] W fagmm & & wefdfa
?ﬂf—aﬂ:

b
j f(x)dx = ¢(b) - i(a).

Let function f:|a,b] 5 R where :

9 . n
X°sin| — x#0
fix)= (x]’

0, x=0

then prove that f is of bounded variation. 4/5
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10.

(a)

(b)

(a)

(b)

a1 fF e f:ja,b] >R @l :

. n
x? sin [w} x#0
X

0, x=0
? A fag wifau f5 rof@g foao = 2)
UNIT-V (3&TE-V)

Show that <f > be a sequence of real valued functions defined on the set E converges

f(x) =

uniformly on E iff for every ¢»( there cxists a positive integer ng(e)eN such
that : hitps://www.uoronline.com

m,nznﬂ:i[‘m(x)—fn(x)ke vxeE. 4/6
wifa #ifae fedt weea B w wRafea awafes 9@ wo #1 aGFH <>,
E W UF g9 e ghar @ afk 3k daa ot 70% 0 ® fou @ @
ne)eN F1 aifwa & & .

m,n 2 n, :>|fm(x)-fn(x)|<e vxeE.

sinnx
n?

=
Test the series Z for uniform convergence in any finite internal. 4/5

n=1

srof) im:" 1 fFet ot v sFaUe ¥ B SNW ateE w1 The sif
n=1

n

-]
Examine the series z xe " for uniform convergence and continuity of its function
n=1

at x = 0. 4/6

Hoft ixe‘"" F wF T afvafa@ & fau qen T AW F x = 0 W gidewd

n-1
% foau == Fif
If <f(x)> be a sequence of functions on [a, b] and converges uniformly to the
function fix) on [a, b] and if f, is R-integrable on [a, b] then show that f is
R-integrable, 4/5

afz fEf wmra [a, bl W URafda Awafad WH Werl w1 SRR <f (x>,
A h] W fix H TE WAR abwgd w@ # den AR f eFwUe [a, bl W
RATEFCET § A R #fe f, R-EEwertT B
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