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The figures in the margin indicate full marks
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1. (@) State Riemann condition of integrability. 1

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

m(b—a)SEf(x)dxsff(x)dxs Mpb-qa)
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(2)

2. (a) Define partition and tagged partition of

(b)

Il

(©)
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a closed interval [a, b]. 1+1=2

Let f be a bounded function defined on
[a bl. If Qis a refinement of a partition P,
then prove that

utf, P 2U(f, Q) 3

Or

Prove that a bounded function
f €R]a b], if for € >0, there exists a
partition P such that

U(f, P)_L(_fa P)<8

Answer any four of the following
questions : 5x4=20

(i) Give an example with explanation
that a function which is Riemann
integrable but neither monotonic
nor continuous.

(i) Prove that a continuous function is
integrable.

{ Continued )

(3)

(i) Let f, g€ R|a, b]. Prove that f +gis
integrable and that

j:(f+g)dx=j:fdx+j:gdx

(iv) Let f:[a b]— % be differentiable
and f’ is integrable on [q, b]. Then
prove that

[0 £/ 0adx = £ - fl@

(v) Show ™ that if a function f is
continuous on |[a, b], then there
exists c € [a, b] such that

[[rax=rap-q

3. (a) Show that the improper integral

J: e *dx

exists. 2
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(b)

(c)

4. (0

(b)
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(4)

Show that

Lk i
j'ox" le=* dx

is convergent, if n > 0.

Prove that
I'(mI'(n
B(m, n) = e )
I'(m+n)
Or
Prove that

E e dx = -I-F(l)
208\2,

What is the difference between
pointwise convergence and uniform
convergence? ¢

Give an example to prove that if a
sequence of functions {f,} converges
uniformly to a function f, then it
converges pointwise to f also. But the
converse is not true.

( Continued )

2

()

(@)

(e)
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(S

Show that the function defined by

0, —c<x<0
fn()=4nx, Ost-l—
n

]-: xZ—l-

i n

converges pointwise to f(x) =0 for x <0
and f(x)=1 for x>0.

Show that if f, : X —» &7 be a sequence
of uniformly convergent functions, then

the sequence {f,} is uniformly Cauchy
on X. :

Let {f,} be a sequence of continuous
functions on [q b, and f, = f
uniformly on [g b]. Prove that f is
continuous and hence integrable on
[a, b]. Hence show that

[0 readx =tim [°, (x)dx
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(6)
() Find the pointwise limit of the sequence
of real-valued function
o ;
Jn(d = , x€[0,1]
& 1+n2x? S
(g) State and prove Weierstrass M-test for
the series of functions. 5
5. (a) ——fine limit interior and limit superior.
— 1+1=2
(b) Let R is the radius of convergence of the
power series
i
Prove that the series is absolutely
convergent if |x|<R and divergent if
[x|> R. ] 4
(¢) Find the radius of convergence of the
power series
R 2 B 05
2.5 2.5.8 4
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(7))

(d) If a power series

Y ack

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

* % %k

24P—2700/1273 4 SEM TDC MTMH (CBCS) C 9



