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( Riemann Integration and Series of Functions )
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The figures in the margin indicate full marks
: for the questions

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

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

m@-a< [ foacs [ fdx< Mp-q) °



(.8)

(2)
2. (a) De 1 _ (iii) Let f, g€ Rla, b]. Prove that f +gis
: 5 fine pa'rtmon and tagged partition of integrable and that
closed intervya] [a, B]. 1+1=2 ‘

| [0 + @) =[[ fx+ [ gax

(b) Let
fbea bounded function defined on

la, Bl If Q is
arefinement of ition P, .
Hentproyatomimster ) Q- 2 partitio | (i) Let f:[a bl— % be differentiable
| and f’ is integrable on [a, b]. Then
U(f, p 2U(f, Q) 38 prove that
g [} rade= £~ 1@
Prove th y
feRmdféfa bounded  function |
- Partition p sucﬁr £>0, there exists a (v) Show that if a function f is
that _ continuous on [a b], then there
| :
U exists ce€ [a b] such that
UY=L irpyic o

[ rax=rb-a

(C) AnSWer an

y
questions - Jour of the following 50
5x4=

3. (@) Show that the improper integral
1 Which is Riemann r’ e
S 3 . o
ROr continuoysg.
EXIStS, e ; 2

”
(i) F’row; that a continuous functigy is
Integrable.
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(4)

(S)

how that the function defined b
(b) Show that | CA TR S g
|
| 0 —=<x<0
| 2
-‘;) a=lo-x dx I :
_ . | fad={nx, O0sx<=
'S convergent, if n 5 | €
; , 1
| 1 ’ X 2—
| 3 n
fc) Prov |
rltheL . converges pointwise to f(x)=0 for x <0
and f(x)=1 for x >0.
B(m, n) = %’f‘ﬂ:@ 2
m + n) 1
|
{’ (d) Show that if f, : X - & be a sequence
Or i of uniformly convergent functions, then
Prove that | the sequence {f, } is uniformly Cauchy
- i on X,
befali1 |
2 |2 5
' (e) Let {f,} be a sequence of continuous
functions on |[q b, and Jn—of
4. (@) What ;4 i uniformly on [a b. Prove that f is
Pointwise convergencerence between continuous and hence integrable on
convergence? € and Uniform ! [@ bl. Hence show that
19
Bl Give an example ¢ [ fodx =tim [°f, (x)ax
sequence of functiong 3 toif
uniformly to g fubbRgA e S Verges
converges pointwise tq falsc: B en ¢
converse is not true, S
- 2
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S. (a)

(b)

()
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Find the pointwise limit of the sequence
of real-valued function

nx
X| =

A

State and Prove W

eierstrass M-test for
the series of functi

ons, 5

Define limit interior ang limit superior.
1+1=2

Let R is the radius of ¢

Onvergence of the
power series

Ix[>R. 4
Find the radius of Convergence of the
Power serjeg
_.E+_‘]:§x2 4 1.3.5 x3 4
2.5 2.5.8 st

(@
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If a power series

>0 x"

converges to a particular value x, #0,
then show that it converges absolutely -
for every x for which |x[<|xg |
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