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. Ilustrate that (a+ b)c # ac—+ bc can happen in practice in a calculator.
(10%)

. Show that if u(x) is a function that interpolates f(z) at zg, 21, ..., ZTn_1
and v(z) is a function that interpolates f(z) at z1,z2,..., 2, then the
funection w(z) given by

(xn — z)u(z) + (x — z0)v(2)
I, — Xy

w(z) =

interpolates f(z) at zg,21,...,Zn. 0%

. Is there a formula of the form

/0 F(2)dz ~ ol f (o) + f(21)]

that correctly integrates all quadratic polynomials? (0%

. A sequence {p,} is said to be superlinearly convergent to p if
lim Per =P

nooo |pp — P

(a) Show that if p, — p of order « for @ > 1, then the sequence {p,}
is certainly superlinearly convergent to p. (o)

(b) Show that {p, = =;} is superlinearly convergent to 0, but does
not converge to 0 of any order @ for o > 1. uow

. Consider the initial value problem

(I.V.P,){ 3(:) i(f(xy) a<t<b,

Show that the difference method
wy = @,
wipy = wi + auf (b, wg) + aof (G + B,w; + 6 f(t, wy)),
for each ¢ = 0,1,...,n — 1, cannot have local truncation error O(h?)

for any choice of constants a, a, 5 and 4. as%)

1



6. Show that every multi-step method defined by

Wit1 = Wi+ hbm f(Biv1, Wig1) Fomo1 f(t, wi) +- - Fbo fF{tig1-my Wir1-m))

TR
with ) b; = 1 is stable, consistent and convergent. aox)

3=0
1 2
7. Consider a 4-digit decimal system. Let A = | 2 4+¢ | where
1 2+¢
e = 1072

(a) Show that rank{A) = 2. «w
(b) Show that for a given b € R® the least square problem,

min [|Az — b[l2, (LS)

can not be usually solved by using the normal equation. o%)

(c) Find A', denotes the pseudo-inverse {gencralized inverse) of A.
1

Let b= | 1 |, use AT to construct a solution of problem (LS) so
1
that the constructed solution has at least 3 significants. (ow)

Hint: f£(1.0 + &%) = 1.0, where f£(-) is the floating operator.



