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1. Since

(V2 - 1)% = (3 — 2v/2)® = 99 — 70v/2
1 1 1

(V2+ 1% (3+2v27° 99+ 70v2’

please point out which one formula gives a minimal round-off error and
explain why? (s

2. Consider the initial value problem
I = <t <
(I.V.P.){ y = f(ty), a<t<b,
y(a) = o
Show that the difference method
Wy = &,
Wiy = Wy —f'a,lf(ti,'LUi) +a2f(ti+:67wi+6f(ti7wi))a 1= 0711"')n_ 1)

cannot give a 3"-order local truncation error, i.e. O(h3) where h = boa
for any choice of constants ay, az, 8 and 4. s

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

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

min ||Az — bl|2, (LS)

z€R?
can not be usually solved by using the normal equation. (0%

(c) Find A, denotes the pseudo-inverse (generalized inverse) of A.
1

Let b= | 1 |, use A! to construct a solution of problem (LS) so
1

that the constructed solution has at least 3 significants. ao%)
(Hint: f€(1.0 + £%) = 1.0, where f£(-) is the floating operator.)

1



4. Definition: A sequence {p,}32 is said to be convergent to p of order
a with asymptotic error constant A if lim M_—fl = A
n—ooo [Pn—pl
(a) Let g : [a,b] — [a,b] be a continuous function. Show that there
is a point p* € [a, b] such that g(p*) = p*. =%

(b) Let pny1 = g(pn) (with a given po) defined a fixed point iteration.
Please give a sufficient condition such that the fixed point iteration
is convergent of order k, where k is a positive integer. (i1o%)

(c) Show that the Newton’s iteration is a local quadratic method (i.e.
a = 2), whenever the iteration is convergent. (%)

5. Calculate 303 upto 3 digits after the decimal point and estimate the
error bound of your answer. (o%)

6. Let z¢,z1,...,2, € R be n+1 distinct numbers and vy, 41, ..,yn € R.
Show that there is a unique polynomial P,(x) of degree n such that
P,(z;) =y;, for i =0,1,...,n. aox



