TMA M332 01 Cut-off date 21 March 2000

Please make sure that the assignment number s correctly eotered on your PT3

form ns
|H-F-32 lJll.

Give any numerical answers commect b0 3 gignificant figures,

Ouestion 1 (Chapters 1 and 2) — 25 marks
{1) Determine the best approximations by a constant to the function

0, jz] <1 -g,
ff:‘]={1+[|r|—1‘,|;£, 1—¢< x| <1,

where () < £ < 1, with respect to the Ly, La and L. nomms on [-1,1).

(i) Determine the best approximation of the form p{r) = Az to a funetion
fiz) = a+ bz in P, with respect to the Ly norm on [0.1]. If this best
approximation is denoted by p = X(f), then prove that

IX{fi) — X{fallle = Mo = follee frifa€ Py

Cuestion 2 (Chapter 3) = 25 marks
(1] Determine real numbers o, 3, v such that if p & Py, then
2] = ap(D)+ Gp(1) + - p(3)-
(i} Suppose that f € C[0,3] and that
F12) = a f(0) + FF(1) + v F{3) + 0.08,
where o, J, v are the pumbers found in part (i), Prove that
If = " lle = 0.03,
where p* iz the best minimax approximation from P to f.

Question 3 {Chapter 4) - 25 marks

(i) Determine the Lagrange functions {,(x), £ =0,1.2,3,4, for the interpolation
points {—1. <4, 0. },1} in[-1, 1}, and check that your answers satisfy equation
(4.10) {Powell, page 35).

(i} With [, (x]) az in part (i}, express the function

4
PN e
A=l

as a polynomial on each of the intervals [0, 2], [, 1], Cleck that your polyno-
mials take the correct values at the imtervad end points,

{iii} Us=e your answers to part (i) to confirm the second entry in the middle column
of Table 4.5 {Powell, page 42},

Question 4 {Chapter 3) - 25 marks

[i] Usze Mewton's mterpolation method to determine the polynomial in Py which
interpolates the function fix] =log, (1 + %r], —1 =< < 1, at the Chebyshey
interpolation points given by equation (4,27} (Powell, page 39)

[ii) Dhgtermine an expression for the polynomial in 7 which interpolates the func-
tion vaboes F{OY, FI1), f{2) and the decivative valoes F0), 702, 02} Check
that your calculation is correct by considering f(z) = {(z +1)%.




