1. Find away to calculate

f(x)=x-Vx2-a

correctly to the number of digits used when x is very much larger than a.
[1 mark]

Solution:

> X+x%-a
b -2) x+X-a

_xX2- (xz- a)
X+4X° - a
a

B X++4Xx?- a




2. For a function f(x), the Newton's divided-difference formula gives the
interpolating polynomial for aset of 4 data points as

P(x) = 1+ 4x + 4x(x - O.25)+1—36x(x- 0.25)(x- 0.5).

(8  Find f(0.5) and the respective relative error.

(b) If one of the data points used is 0.75, construct the divided difference
table.
[5 marks]

Solution:

() Based on the Newton's divided-difference formula, the node points used to
construct the interpolating polynomial is 0, 0.25, 0.5 and x.

Since 0.5 is one of the node points used, thus
f(0.5)=P,(0.5)=35

with therelative error isO.

(b) Giventhat x = 0.75, the divided difference table is then constructed.

Xi f[Xi] f[Xi ) Xi+l] f[xi » Xit1 Xi+2] f[Xi, Xi+1, Xi+ 2, Xi+3]
0 1
4
0.25 2 4
6 16/3
0.50 35 8
10

0.75 6



