THMA MZE32 03 Cut-off date 11 July 2000

Please make sure that the assignment aumber b8 correctly entered on your PT3
form as
WEZ2 03

Give any nurmerical answers correct to 3 significant fgures.

Question 1 (Chapter 11) -~ 20 marks
In thiz question we use the inner product

1
(f.9)= [ #f@is)de foeciy,
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(it Determine the corresponding orthogonal functions &g, 9, &g, given by Theo-
rem 11.3 (Powell, page 131].
{ii} Let flz) =YY 0 <z < 1. Use your answer to part (i) to find the function
£ in Py which minimises
if -2l FEP

for the norm arising out of the above inner product, and determing the value
of this minimurm,

Cuestion 2 (Chapter 12} - 40 marks
The aim of this quastion is to derive the Gaussian quadrature formula
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where ., @ =10.1,... &k are the zeros of the Chebyshev polynomial Tig
(Powell, page 38].

{i} Letwiz)=(1- #2)"UE _1 . x 1, and define
1 T
t','“[:l:}=f ww{t]dt. =1 Caals =l R0n
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Prove that « satisfies the recurrence relation (£.23) (Powell, page 39), and
deduce that

lz) =0, #iz)=x ahiz)=2rr, oz)= midx” —1}.
(ii] The Chebyshev polynomials of the second kind are defined as
ginfn + 118

; : —1l=x<l, Crg 174 e
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where 1 = cosif.
(a) Prove thaz U, also satisfies (4.25), and deduce that

oy mEliy, =L
{b} Use the thain rule to prove that L, =+ 11U, n=0.1.2,....

(¢} Show that the polynomials [0, 7 = 0,1,2,.. .. are orthogonal on [-1,1]
with respect to the weight function @{z) = (1 —2*)*, and write down
Rndrigue’s formula for L.

{itl) Let To Zp,-.e z) be the zeros of Tpyy, and define
k
biny=TI 2=3L, -—1<s<1, im0l &
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