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MATHEMATICS

{ Core )

Paper : C-9

( Rlemann Integration and Series of Functions )

Full Marks : 80

Pass Marks : 32

Time: 3 hours

TTxe figures in the margin indicate full marks
for the questions

1. (a) State Riemann condition of integrability. 1

(b) If / is bounded on [a, b] and M, m are
supremum and infimum of / on [a, b],
then prove that

m{b-a^i^f{x)dx^^f(x)dx<M{b-dl
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( 2 )

( ) De^e partition and tagged partition of
a closed interval [a, b]. 1+1^2

3i

1^ hf bounded function defined on
jUg ^ refinement of a partition P,rnen prove that

Or

that a K

if for
■ Potion P snch that ^

(c) Ansvirer any fm
questions • of the following

5x4=20

(ij Give an pvat-« i
that » f, with explanation

nnr ̂  4.- Ueither monotonici^or continuous.

( ) I^ove that a continuous function i
iutegrable.

I

( 3 )

(ia) Let /, geR[a, b]. Prove that f + g is
integrable and that

^{f + g]dx = ̂fdx+^gdx

(iv) Let f: [a, be differentiable
and /' is integrable on [a, b]. Then
prove that

J^/'(x)dx = /(b)-/(a)

(v) Show that if a function / is
continuous on [a, b], then there

exists c e [a, h] such that

^f{x)dx = f(c]{b-dl

3. (a) Show that the improper integral

g-^dx

exists. •

S

'VX--'-

;•'{ :v
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( 4 )

(^) Show that

IS convergent, if n>0.

(<^) Prove that

S(m.n} = £Nn:^
Hm + n)

f^ove that
Or

-^2

*
urr
=t%

4- W What is
pointwise between
convergence? and unif,,^

W Give an example m
sequence of functions^/! if a
undormly to a function ^ """^crges
converges pointwise to / at it
converse is not true. the
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( 5 )

(c) Show that the function defmed by

fnix) =

0 , -<»<x^0

TVC, 0^X< —
n

1, x^±
n

(d) Show that if : X —> ̂  be a sequence
of uniformly convergent functions, then
the sequence {/„} is uniformly Cauchy
on X

(e) Ut {/„} be a sequence of continuous
functions on [a, b], and fn^f
uniformly on [a, b]. Prove that''/ is
continuous and hence integrable on
[a, b]. Hence show that

J^/(x)dx = limJ^/„(x)dx:

converges pointwise to /(x) = 0 for a: ̂  0
and f{x) = 1 for a: > 0. 4
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( 6 ) ( 7 )

(f) Fmd the pointwise limit of the sequence
of real-valued function

(9) State and prove ■*.

5. (a) Define limit interior
^d limit superior.

1+1=2

(b) Let R is the r^Hnie, r
power series ° ^^^^ergence of the

Prove that the
convergent if absolutely
(;c)>i?, M and divergent if

(d) If a power series

converges to a particular value Xq ^0,
then show that it converges absolutely
for every x for which |x|^|Xo |. 5

★ ★ ★

(^} Find the raHn,
power series ^ ° convergence of the

X . 1.3 ^2 1.3.5 3
X + x"' +•

^ 2.5 2.5.8

24P/1273 ( '^onfinuec? y j 24P—2700/1273 4 SEM TDC MTMH (CBCS) C 9


