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(b)
(c)

6. ;-(a)
(b)

“{e)

show that
NG IESE

let f(x)=) " a x"be a power series with finite

oo for xe (-11)

positive radius of convergence R. Prove that if
the series converge at x = R, then f is continuous
at x = R. If the series converges at x =-R, then {
is continuous at x = -R

Let f be a continuous function on [a,b]. Show that
there exists a sequence (p,) of polynomials such
that p, — f uniformly on [a,b] and p (a) = f(a) for
all n.

If x>0and xeN, show that

n-— __xﬂ
—1——=1——x+x2—x3+ ............ +(—x I+( )
I+x 1+x
Hence show that
x? x? n X" px(=t)
In(1 =X e — e -1}y — 2 dt
(L x)=x=2m 3 0 T
Show that if x > 0 then
2 4 6 2 4
-2 2 X ccosx<i-2 42
2 24 720 2 24

Use 'this inequality to establish a lower bound
form .
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State and prove Cauchy's criterion for uniform

convergence for sequence of functions.

Show that the sequence (n2x2e-") converges

uniformly on the interval [1,% ), but that it does

not converge uniformly in [0, ). _

(i) Show that if the sequences.(f ) , (g,) converge
uniformly on the set A to f and g, respectively,

then the sequence (f +g ) converges
uniformly to f+ g .

(ii) Discuss the uniform convergence of the

x* +nx R
sequence of functions " on s
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2. (a)
(b)
(c)
3. (a)
(0)

Let (f) be a sequence of continuous functions
on a set A cR and suppose that (f) converges
uniformly on A to a function f : A "5 R. Prove
that f is continuous on A.

nx
Let £ (x) = Ton for xe A= [0 00) Show that each

f is bounded on A, but the pointwise limit fof
the sequence (f ) is not bounded on A. Does the
sequence (f ) converge uniformly to f on A?

xn
(i) Let f, (x)=——,for x€[0,1]. show that the

sequence (f ) of differentiable functions
converges umformly to a differentiable
function f on [0,1], and that the sequence

(f',) converges on [0,1], but that g(1)=£' D).

. prsinnx
(i) If a>0, show that lim [ ——dx =0
n—ywva nx

State and prove Weierstrass M-test for uniform
convergence of the series of functions. Hence,

show that. 3)b, sinnx is a uniformly convergent

series given that Xb is an absolutely

convergent series.

Let f_ be a real valued function on [a,b] that has
derivative f;‘ on [a, b] for each neN. Suppose

that the series' 2.f, converges for at least one

point of [a,b] and the series of derivatives Zf:1
converges uniformly on [a,b]. Show that there

2

()

(a)

(b)

(c)

(@)
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exists a real valued function f on [a,b] such that
>.f, converges uniformly to f on [a,b]. Also, that f
has a.derivative on [a,b] and f'= Zf"‘

Discuss the pointwise convergence of

w 1
> il ,X20, Also, show that the given series

is uniformly convergent on [2, ©) but not
uniformly convergent on (1, ).

o . X
Prove that stm (F) converges for all xeR.

Also, show that the series converges uniformly on

[-a, a], a>0 but convergence is not uniform on R.
Let (f)) be a sequence of integrable functions on

[a,b] and suppose that Zn=l
uniformly to f on [a,b]. Show that f is integrable

on [a,b] and _[: f= 21_[: f,

, CONVErges

o 1
Prove that Z“‘W is convergent for all x=0.

Also, show that the convergence is not uniform
for |x| <1 but is uniform for le =1.

Define power series and its radius of
convergence. Evaluate the radius of convergence

for the series Z(z—i'l)-ix“

3 P.T.O.




