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(c) Prove thlatr-for every continuous function f.on [0, 1], |

the s'eq-uel.ace of polyn'omiaﬁl's‘ B, f ‘—> f ﬁniformly :

on [0, 1], where (Bu f)-dis8 ‘the .Sequence of

Bernstein’s polynomials for the function f.
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2. Attempt any two parts

1. '(a) Define uniform convergence of a sequence of
- functions (f) defined on Ac RtoR. IfAc R

-ar_ld ¢: A > R then define the uniform norm of
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¢ on A: Discuss the uniform and point_Wi-se_

convergence of the sequence (f,), where -

',fn(i) =X forx e Rundin e N.
n

(b) Let (f,) be the sequence of functions defined by

fn(x)=1+xn Vx e {0,1]', n e N.

Find the pointwise.limit of the sequenée (fn); Does

(f) converg’eé uniformly? Justify yOur- answer.

(c) Show that if (fnj and (g‘n)l_afe two Sequenqgs of

bounded functions‘ on A c R to R that converge

uniformly to f and g réspectivéiy then prove

that the product sequence (f,g ) coh\ie'rgg'

uniformly on A to fg. Give an exa'mple' to show
that in ggﬁera_l' the product of two uniformly

convergent sequence may not be uniformly

convergent.
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6. (a) For cosine function C(x) and sine function S(x)

prove the following :

- @OHER-R is_"s_u‘ch, that f"(x) = —f(x) for
) ‘X € R then there exist real numbers a and
' B such iha; f(x) = aC(x) + BS(x) for

e, G- ]R . : V

(i) If x € R, x 20 then

=] ) j 1- 2 1 4
e (X)_. g X X

A (b) State Abel’_s ‘Theorem. Show that

)
RS
tan"'x = x—-}-{—%-i--’-(—-—}-‘— ............. -1<x<1
s e S
and —=fI-~1—+l——1—+ .............
4 37
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5. (a) Define thé radiuég-pf canvérgénce and intel;val of
..001-w‘ergent:e 6f power seljiés. Cheék thé ﬁnifblrm
convérgence of '.t'hé folloWihg pc;\;ver “ser,ies on

e 1].

(b) State and Prove Cauchy-Hadamard Theorem.
(c_)'Suppose that f(x)z‘.zloa‘n. X2 hg.g radius of
convergence R>0. Then prove that the series
Zw Bn_yn4l pas atso radius of cthéfgence R
=0n+1 ‘ (Y

and for |x| <R

[Fe()a = 320y

o +1
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2. (a)Let (f) ﬁc a sequence of —integrable functions on
[a, b] and suppose thét (f,) conv_érges ﬁniformly
‘ to f on [a, b]. Shoﬁv that f is intégrable on [a, b]

aﬁd

_ e | .
(b) Let f.(x) = X~ for x e [0,1]. Show that the
A n

séquénc':e'"(f;): of differentiable functions converges
-ul'ii.formly'to a differentiable function f on
[0,1] and thét the "seqluence (£ coﬁverges on
[0, 1] to a function g but _'the convergencé is not:

uniform..
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: n
(¢) Show that the sequence ( 2
: ' l+x

n

] does not

converge uniformly on [0,2].

3. (a) State and prove Weierstrass M-Test for uniform

convergence of series of functions.

P e ¢
(b) Show that the series 2, _ Sin| — | is uniformly
: ; n=1 2
: o S

convergent on [-a, a], a>0 but is not uniformly

convergent on R.

(c) Discuss the pointwise convergence of the series

n

n=lo, 3“

of functions Z for x 2 0.
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- (a) Let f, be contmueus functlon onD ¢ R to R for

eachn e N and_Z: #]fn .converges uniformly to

) f on D. Prove that f is continuous on D.

. ; : 4 S cos(xz +1) :
(b) Show that the series of functions )~ ———*
S n

converges uniformly on R to a continuous

function.

(c):',.Giv'é'n_ the Riemann integrable functions

: f: R - R, n € N, such that

fn'(x)"' s1n( x) for all x e R
n

Show that Y~ J’ f, (x ) dx = o (x)dx

v W=21

PTO.



