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Answer Two (02) Questions only.

1. (a) Let {fn}::._,_ be a sequence of functions on an interval J and zy € J. Explain the

(b) Let

(iii)

(c) Let

(1)
(i)
)

(i

(d) Let

{f L}:O:l be & sequence of functions defied by

Find the pointwise limit function f on R.

i) Is the pointwise limit function f continuous at ¢t = 07 i

3 o . " w w
Is the sequence { f”}n—1 uniformly convergence on any interval containing
zero? Justify your answer.
n

{ fn}oo_1 be a sequence of functions given by f,(z) = ——.
n= Tr-+n

Find the pointwise limit f on R.

Show that { f“}:; is uniformly convergent to f on [0, b for any b.
Is the sequence { f,,,}
answer.

{f“}11 be a sequence of functions defined on an interval J. Show that the

20:1 uniformly convergent on [0,00)7 Justify your

oo - " .
sequence { f,,,}n:, converges uniformly on J if and only if for every ¢ > 0 and

for all z € J there exists an integer N such that

FraolZ) — fu(2)i <€, Yn> N, p>1.
Jnp\L) = ynld ]| ) p

2. (a) Let {f,} be a sequence of functions such that e
lim f,(z) = f(z), z € a,b,
N300
and let,

1 Continued.

. o e o] . . .

difference between convergence of { fn}":1 at a point z and pointwise convergence
- " oo )

of {,f,,}n::l of J

(10]

[30]




e

My = sup{%f.n(x‘} - f(x)i :x € [a,bl}.

4

Show that { fﬂ}:; converges uniformly on [a, b] if and only if M, — 0 as n — oo.

Let { fn} be a sequence of functions defined by f,(z} = sm/7_1x_

vl
converges uniformly on [0, 7].

se the

above result to show that the sequence { fn}n
(1) Show that the series

=1
0

zcos(:c3 + n%z? + 8)
n{n + 1)

==l

is uniformly convergent for z € R.
(ii) Show that the real valued series

Z _ (2? +5x+6;
— §in ——nx——=~

is uniformly convergent for 2 € R.

State Cauchy’s general principle of convergence for the series of functions.
o0 oo

Prove that (1 + 1/n)"b, is uniformly convergent if 3 b, is convergent.
n=1 n=1

Let k be a positive real number such that

1Su(@)l = ) fola)] <k Va € a,b]

r=]
Let { gn} be a positive monotonically decreabmg sequence that converges
uniformly to zero on [a, b]. Then, show that the serics Z fnlz)gn(x) is uniformly

n=1
convergent on (a, b].

Show that the series
0 7
Z e
n + 332

is uniformly convergent for all values of z.
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