(bl Simce

X floe) — fla) =02,
wir dechien that

if = X fllee = 0.2,
Now by part (a) and Theorem 4.2, ||X ||, = 1.631130309.
Henee, by Theorem 3.1,

02 < ||f — X flle £ {1+ [[X]lo0) min [If — plla.

pEFy
Thus, for p P,
0.2 0.2

If =Pl 2 770502 = 353113030

a5 recquired,

= 0.078,

(] Using the proof of Theorem 3.1,
0.2 = |fla) - X flal
= |{f —p"Na) — (Xf—5" Nl
S Mf = 7l + |X0F = " Mal],
where p* i3 the ba.a. from Fr to . The estimate
1K — 'l £ | X lacllf = 2" Hloos
which 1akes no account of o, gives Theorem 3.1. We may be able to get a

better upper estimate for [ X (f — p*){a)] by maximising | X g(e)| for g € C[0, 3],
subject to ||gl|. being constant.

Question 2
[a] First calenlate the divided differences:
x; flz;) Orderl Order 2

1] a
a
e 06 05-3=-25
L5
1 1

Hence Newton's formula {with interpolation points taken from left to right) is
pz) = 3z — 25e{x —0.2).
(b] Sinmce f[0,0.2,1] = =2.5, we deduce from Theorem 5.1 that
—2.5 = fA(g) /20 = fUNE} = —5,
for some £ in [0,1]. Hence || f'*|lo = 5, as required.

This estimate is best possible because the function p found above lies in
C13Hi, 1], takes the required values at 0,0.2,1 and satisfes

P lfoe = | = 51 =5.
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