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1. [16%)

(a) Derive the approximation lormula
U PRy
Fa) & ool fla + B = 8f(x) — Sz +2B)
and show that ite error term is of ihe ot LAY (5.

(b} Base on asove formula, use Richardson extrapolation Lo obtain an approx-
. - r .- " . - -
imation formula of f{2) which error lerem s of (2[4}

2 (16%) Let A ¢ R, If we do rme step of Gawssizn climination on A, 1hen we
obtain 2 matrix 4; € R**, Show tkat A, can be expressed 1 the fol'owing
form

A = MA
where M-I, — rfwrf‘:
I 15 the idenialy matrix,
oo (0, mmy, e, my ) £ P
ep = (1,{ - ¢ IO

3. {16%) Let g (2} be the palypomiad of degree < & Interpolating Slzhat #a, 20, - 2k
and ¢{z) be the polynomial of degree << k—1 interpolasing f{x] at oy, %0, -+, Tk
[a] bhow thal
i S .

pefz) = glm)+ —-" fglz) - e alo]
Ak — Iy

&) Yorm [a} prove Lhe formula of divided diference,

J"::-I'h-l'z Eh— — f[-TJu-.lﬂ1_~"'-[ﬂz--1]
_]r!_i.j,ifh'”x,ll] R Sk el N1 s

T — o

A0 T16%Y Deline a sequence .. = %, — lane, with g5 ~ 3. vWhal w LBm x,.7

—+n

Show thal 1he sequence {z,} converges quadratically.
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5. 116%)

(a) Derive Simpson’s mle
w30 R . ;
fn Hm)ds 2 3 (fla) = 45{a + &) — fla + 20),

(b} For the witial valied problem E = flr,y), yien) = wy, from (&) derive a
two-shep 1nplicth numerical scheme and explais how we apply ihe schemne
in pratice,

e o



