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GA7--46,0 Seat No.

B. Sc. (Sem. VI) Examination

March/April-2017

Mathematics : CCMATH-602

(Analysis-tr)

Time : 3 Hoursl [Total Marks : 70

Instnrctions : (l) All questions are compulsory

(2) Figures to the right sude indicate marks

of corresPonding question.

r (a) Let fi,.f2,.f2.. ..,.ft be the real finctions on a 6

metric space X and let / be ttre mapping of X into

X{ defined by

7 (,) = (fi('), fzG),....... .,/f (')), (r e x) then 1

' is continuous if and onlf it each fi is continuous

wherc i =1,2,3,....,k .

(b) Prove that a mapping ./ of a metric space X into 6

metric I is continuous on X if and only if 1-l (v1

is open in X, for every open set v in f.
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(c) lf f nd g are conlinuous mapping of metric 6
space X into metric space I and let E' be dense

subset ofX If ./(x)=g(r),VxeE then prove that

.f (.r) = g(x), vx e x .

OR
f (a) State and prove Tallor's theorem. 6

(b) Suppose X, Y, Z arc metric spaces EcX. 6

f :E-+Y, g:f(E)--rz and h:E-+Z defined \'
A(t)=s(.f(4), xeE. rf .f is continuous ar a pom

peE and ifg is continuous ar a point ./(p) then
y', is conlinuous at p.

(c) Suppose (i).f is continuous for 1>6 (ii) /'(.r)>0 6

(iii) ./(0) = 0 (iv) /' is monotonicall-v increasing

then prole rhar g(x)=lIj), x>0 is also
J

monotonically increasing.

2 (a) Suppose (l) Cr>0 for 1,2.3....... 6

(2) lC, converges (3) {s,,} is a sequence of

distinct points in (a,b) ard cr(r)=lCr"t(r-Sr)

lf f is continuous on [a b] then prove that

b

l.r ao=lc,r(s,)
o
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(b) Let / be a bounded real valued function defned 6

on [a,6] and cr be monotonicalb- increasing function

on [a,b]. Prove that ./ e n(a) on [a,D] if and onlv

if for every e>Q3 a partition 2 of

Ia,b7' u (P,.f ,o.)- t(r.1.o) <e.

J.

(c) Prove that J'a("-l'l)=-i
0

6

OR

(a) Prove thal erery continuous function defines on

[a,b] is a-S integrable on [a,b].

Let eR(cr) on [a,&]. For asr<6, Put

r(x)=l'|Oat. Thor prove rhat (i) r
continuous on [a,b] (ii) lf /is continuous

x6 of [a,D] then I- is differentiable at r0

r'('o)=.i ('o)

6

is

at a point

and

6Sy,el IContd,..



(c) t€ty' be a continuous fimction on [0, 2] and

c:[QZ]-+n is defined by

a(r)=q 0sx<l
=;, r=l
=1, l<x32

Prove that /en(cr) on [0, 2].

3 (a) Suppose fneR(al on [a,b], for n=1,\3,..... 6

@

r /(t)= Et (r), a<xsb and rte series
n=l

convergence uffomly on [a,]] then prove ths

b *b
Ita"=Z lf^a".
a n=I a

. O) If K is a compact meric space if

fnec(x),n=t,2,3,........ anA if {4r} is pointwise

bounded md equi-continuous on tK then prove thal

lf^l is uiformly bounded on .r(.

6
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(c) Give an example of a sequence of functions for 6

.. ld 1,tr ..'l
*h,"h,TL L; f ,t.) ). ;l;y*h{') )

OR

3 (a) Let a be monotonically increasing on fa,bl. 6

Suppose fneR(a) on fa,bl, for n=r,2,3-'..... $d

suppose fi -+/ uniformly on [a,D] then prove that

bb
.f e R(a) on [a.b] na I.f a"= ]'!*lf,a'. 

o n--rt o

(b) State and prove Cauclry criterion for uniform 5

convergence of a sequence of frmctions.

(c) Shorv that the series I{ ,on""rr.n". on [0,r] 6

and it can be integrating term by term.

4 Attempt ary* two : a

. (a) Suppose./ is differentiable in (a,b). Prove

(D If /'(r)> o for all x e (a,b), then / is

monotomcally increasing.

(ir) rf /'('t) = o for all x e (a.b). then / i 
'

conslont.
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O) If for som partition P={.rn,r1,r2,.:....:.,'rr} and

e>0, U(e,f ,a)-t(p,f,a)<e rhcr prove rhar

(r) tt also holds for its rednement

(ii) If S,,1e[r,n,rrf, i=\2,2,.......,n tw
n

I lf$)-t(t,)1u,..j=l

(c) Sute srd prove Mn - test for uniform convergonce.

5 Attefipt ary two :

(a) By us''g ddnition of R-S integral evaluate I
I

I
l

lx2a1tx1.
0

O) Evalude :

.. r-tan r
(i) rrTo-F

,l(ii) hm I 
smr 

]r .

r-+0 \ I ,,
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Dis.rrs tt oolcrlpcc of blbwing scriee

(')

(ii)

S 
ri'(/.-2)

2, n(n+l)

2x 3t006I+o08?+ocV+...." '

GAZflI 7 | 15sl


