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1. (20 poinksy
Fur a given seconidly continuciaaly differentiable function f{ o), define the
second erder divilbed difference flzo, 21, 2q) by

flzv. 73] = flza, =]

ftrac .-T:!] =

Ty — Ty
- b el fl=a) . : ab=d :
with f[.r.;., T :I__m ane fx. 1y — 'rt":f-_—:__-_':'-nj; ARSITNME Ty, T, Ia

are distinct.

(al Prove the ooder of the argmnenls zp, 20, £; does not affect the value
of the divided difference flrg, 2, 4.

{1 Prove that
" ] ar
flzo 1,72 = Ef (£],

for gome ¢ betwesn the ounimom and soaxueoin of zq, 0, and @3,
Hint: use Taylor's Theereio and interioethiate value Theoremn.

2. 13 poinls]
Civen exact way of avoiding loss of sigmificance ervors in the following
computation.

(a) logll — r}— log(z], for large »
{t) tan{x) —lanly), for z =y

[€) [1 - cos(zd)/z?, for z = 0

3. 15 poinig)
Show that e
Iplal | Ju;l n >0

Tet1 = Ard ~n

is a third order method for computing /a. Calculate

. 1|_,I'IE — T +3
]lj'ﬂ ‘;""]_——1: _'l:'!:
n—a kUﬂ — :I':""-.'I.

assutning Ty aas bheen chosen sufficient]y close to fa.

1. (15 painta)
Consider the fincetion ¢f oo [0, 4] and ibs appproximation by an terpo-
lating polynomial. Forn = 1, let A=tfn, 2, =7h, j - 0,1, +- ,n;2nd
let o2} bhe the n+ ) degree polrnomial interpolating 10 ¢ an the uodes
Ip.' ', Tw. Prove that

h, T — pal ,
ﬂ'EIrI-a'E:{h |e" — paiz} — 0 as ©— =
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3. {15 pointa}
Calcutate the condition numbers condy(A). for p = 1,2 and oo foe 4 =

100 H4
b W8 |




