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GAZ-460 Seat No.
B. Sc. (Sem. VI) Examination
March / April — 2017
Mathematics : CCMATH-602
(Analysis-II)

Time : 3 Hours] [Total Marks : 70

Instructions : (1) All questions are compulsory.

(2) Figures to the right sude indicate marks
of corresponding question.

1 (@) Let fj.f5./3........ /; be the real functions on a 6
metric space X and let 7 be the mapping of X into
RrF defined -by
F ()= (A). £ (€)oo f (). (X) then 7

is continuous if and only if each f; is continuous

where i=1,23,.....k.

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

metric Y is continuous on X if and only if f _l(v)

is open in X, for every open set v in Y.
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(c) If fand g are continuous mapping of metric 6
space X into metric space Y and let £ be dense

subset of X. If f(x)=g(x),VxeE then prove that
f(x)=g(x).VxeX.

OR
1 (a) State and prove Taylor's theorem. 6
(b) Suppose X, Y. Z are metric spaces F— X . 6

fE>Y, g f(E)>Z and h:E 7 defined by
h(x)=g(f(x)). x€E. If f is continuous at a point

peE and if g is continuous at a point f(p) then

h is continuous at p.
(c) Suppose (i) f is continuous for x>0 (i) f'(x)>0 6

(i) f(0)=0 (iv) f' is monotonically increasing

then prove that g(x)=;£(:{f-)-, x>0 is also

monotonically increasing.

2 (a) Suppose (1) C,,20 for 1,2.3,...... 6
(2) ZC‘n converges (3) {Sn} is a sequence of
distinct points in (a,b) and a(x)=ZCn.I (x—Sn).

If f is continuous on [a, b] then prove that
b

|fda=FC,1(8,) .

a
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(b)

(c)

2 (a)

(b)

GM]

Let f be a bounded real valued function defined 6
on [a,b] and o be monotonically increasing function
on [a,b]. Prove that f€R(a) on [a,b] if and only
if for every £>0,3 a partition p of

[a.B]> U(P,f.a)-L(P.f.a)<e.

3
3
Prove that de("’_[x]) s 6
0
OR
Prove that every continuous function defines on 6

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

Let eR(a) on [a,b]. For g <x<b. put 6
F(x)zj‘: f(r)dr. Then prove that (i) F is

continuous on [a._b] (ii) If f is continuous at a point

xo of [a.b] then F is differentiable at xo and

F*(x0) = £ (¥0).
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(c)
3 (a)

(b)
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Let / be a continuous function on [0, 2] and

a:[0,2] > R is defined by

Prove that feR(a) on [0, 2].

Suppose f, €R(a) on [a,b], for n=123,..... 6

(e 8]
it £(¥)=2 f,(%), asx<b g4 the series
=1

convergence uniformly on [a,b] then prove that

Q'——-;‘:J"
”
i T M8

- o

If K is a compact metric space if 6

fnEC(K),P?=L2,3,........ and if {fn} is pointwise
bounded and equi-continuous on K then prove that

{#,} is uniformly bounded on X.
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(c) Give an example of a sequence of functions for 6

. d .
which lim [afn (x)} » %\inh—l?:c fn (x)j| .

n—»0
OR
3 (a) Let o be monotonically increasing on [a.b]. 6

Suppose f,, € R(a) on [a.b], for n=1,23,..... and

suppose f,, = f uniformly on [a,b] then prove that

n-»%

b b
feR(a) on [a.b] and J.fda= limrj'fn da.
a a

(b) State and prove Cauchy criterion for uniform 6
convergence of a sequence of functions.

£
(c) Show that the series Z-E convergence on [0.1] 6
n

and it can be integrating term by term.

4 Attempt any two :

(a) Suppose [ is differentiable in (a.b). Prove

() If f'(x)=0 for all xe(a.b), then fis
monotonically increasing.

Gi) If f'(x)=0 for all xe(a,b). then /i
constant.
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(b) If for some partition P={x0,x1,x2,........,xn} and

e>0, U(P.f.a)-L(P,f,a)<e then prove that
(1) It also holds for its refinement.

i) If S;.t;€[%_4.%], i=123,....n then
n
Zi ,f(sf)_f(’i)lAaf <€
=

(c) State and prove M,, —test for uniform convergence.

5 Attempt any two : 8

(@) By using definition of R-S integral evaluate
1
Ixzd (3x).
0

(b) Evaluate :

X—tanx

(i) lim

x—=0 x
; ]
(i) lim (EEJ"

x—0 X
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(c) Discuss the convergence of following series

® sin(x2+m2)
L T CYS)
2 2 3x
(i) CcOSX+COS—+COS—+...... ;
e
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