Exercise Problem Sets 2
Apr. 2 2020
(due Apr. 8. 2020)

Problem 1. In this problem you are asked to write a computer code of a function

Rn+1 % RnJrl N Rn+1

Div_Diff:
(z.y) -

in the format ¢ = Div_Diff(z, y),

where

1. the inputs x, y are vectors of length n+1 given by & = [zg, 1, -+ ,2,] and y = [yo, Y1, - , Yn),

and

2. the output c is a vector of length n + 1 given by
Cc= [COaclv'” 7cn]7

where ¢;’s are the coefficients of the n-th Lagrange interpolating polynomial p satisfying

p(x) = ¢ —i—ch(x —xo)(z —x1) (T — ).

=1

Note that when p is the n-th Lagrange interpolating polynomial for the data (mo, f(xo)), (xl, f(xl)),
o (xn, f(xn)), the coefficient ¢; is the divided difference f|xg, 1, -, 4]

Hint: The algorithm for computing the divided difference f|xg, 21, -, z,] is stated below:
INPUT: numbers g, z1, - - -, Z,; values f(xg), f(z1), -+, f(xn) as Foo, Fio, -+, Fno-

OUTPUT: the numbers Fyq, Fi1, -, Fon, where Fy; = flzo, 1, -, x;] satisfies

n 1—1
Py(x) = Foo+ Y Fii | [(x = =),
i=1 j=0

by the following steps:

Step1 Fori=1,2,---,n

Forj=1,2,- i

F.1—F_1.4
set FiJ = S .

Ti— i1 (Fu - f[xi—j, Ti—jt1, ,1’1])

Step 2 Output (Foo, Fi1, -, Fun);
STOP.



