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AS-f910 Seat No

B. Sc. (Sem. VI) Examination

lllarch/April-2018

IVlathematics : CCMAT{O2

(Analvsis - ll)

Time:3l-lours| [Total Marks : 70

. Instructions : (l) All questions are compulsory

. (2) The figure to right indicate the rharks ol'the
corresponding question.

I (a) A mapping / of a metnc space X into metric f is 6

continuous on -\ if and only if /--l (v ) is open

in X, lbr every open set l in I

(b) t.et / be monotonically increasing on (a, b) then 6

prove that "t (-t +) anO / (r -) exists at every

point of -r of (a , 6 )
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(c) Using UHospital Rule evaluate following limit : 5

.. .x - lan r(i) llmr+0 - r-

tsin,)*(rr) lrrllr-esl\ , j

OR

l (a) lf/is a real continuous function on [a.b] which 5

is difrerentiable in (a.6), then there is a point

x e (a. b) at which

f(b)-f(o)--(r-a)7'$\
(b) Show that continuous image of compact is compact 6

(c) W f (t) - t2 th"n prove that / is continuous on 6

R but not uniformlY continuous.

^ -l \ - ^ -I \ .2 (a) tf f eR(c1 )and f e Rlu2 ) then prore '. 6

^ ^t \(.i) if € t( (ctt + a" ,

bbb
? ^ .t r f - . | - ,

(ii) lf dlv+ct2)=ll aar+)J duz
aclu



l

i . 
(b) Define Upper lntegral and Lower integral. 6

. Prove that :

l)h
In"< [ fa"
ua

(c) Suppose 61, increases on [a,b], a3xg Sb- s 6

is continuous il xo, .f (ro)=t and /(x) =A ;1

I.r*r0 then prove that /e n(a) na I ldu=O
(t

.oR
', 2 (a) SuPpose :

(l) C, 2 0 fbr 1,2.3...........

l'r\ Sf\rr zr L, converges

(3) {S" } " a sequenc€ of distinct points rn

(a,b) and o('):I C,.r (x- Sn)

lf /'be continuous on [a,]] ttren prove that

h

!-f ao=Zc,t(s,)
a
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(b) r / e n(o) and g e R(o) on [a.b] *ren 6.'

prove that

(,) /g e R (o) on [a. Di

lb lh
(ii) fTlen(cr) *d lJ/ ao,l<lvlaa

lu la

(c) L€t /be a continuous function on [a.D] and 6

a :[a. b]- *' ",'l :.::;'.'
=l,lSrS2 where 03c32.

Th€n prove that :

2

/ e n(cr) on [0. z] *,a J fa"= "f 
(r).

0

3 (a) Suppose In -+ f uniformly on E in a metric 6

space X Let x be a limit point of E and suppose

$s1 tim f, (t) = An then prove that { l, },l--t6

convergence -d lT / (,) = 
,1T." 

,4,, In other

words prove thal

lim lim f,(t)= lim lim f,(r).
,-.)r ,t-+.. l4l n'-t@
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(b) lf K is a compact metric space if fn e C(K). 6

unifbrmly on iK thcn { f, } ,t equi'continuous

on K.

(c) Prove that s€quence does not conv€rg€nt unilbrmly 6

on & where fn Q) = 
-Y-, 

-r e R and

l+n'x-
n -1.2.3,.....

OR

3 (a) t€t a be monotonically increasing on [a. D]' 6

Suppose f, e R(u) on [a, b]' for n = 1,2.3. '....

And suppose fu -+ f uniformly "n [a- 6] then

prove that / e R (c) on [a, D] ano

hbr'- nmIr-aaJ J aa - n__s*r -..au

(b) Prove that the series E; (--) of functions 6

defined on E convergence uniformly on E if and

only if for every € > 0. 3 a positive intoger N

ln I

such that m>n2N=l>/k (*)l <e, xeE.
lk=n I
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I(c) If l, (-r)=,_,* xe(0, 1) then show that 6 .'

JrG)- 0 point wise on (t), l) nut me

convergerrce is not uniform.

{ Attelnpt any two : I

(r) Suppose / is a real differentiable function on fa,bl
and suppose "f'(o) . a < f'(b).Then there is a

point .re(a,D) such that ./'(r) =61

1ii) If p* is a refinement of P thcn prove

L(P,f.cr)<(P*./.a).

(iii) Suppose lim f, (x) = t $), V-r e E and
,t-)@

,[:1,, = sup_ lf,, (r) - f (r)l rhen prove that
sel:

Jn '+ f unitbrmly on if and only if M n -+ 0 as

n --t @.

5 Attempt any two : 8

(D Define /(x) - x+2 -3<x<-2

=x+2 0<x<1= -x-2-23rS0
Discuss the continuity at .x - 0.
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(u)

(ii')

Gire an erarnple of a sequence ol' functlons 1br

fl -l t. r

'u1.1'q1' 
lim I [,r,, (").lr | * [l linr ./,, (.r) l,lr,-'-|ir I i,L,,'- .l

rr' ./ (:r) = x'r . a (.r') = 1-, V.r e {0. al th.n

prtrrc thar 'i t ut=i
0
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