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Jonathan R. Senning <jonathan.senning@gordon.edu>
Gordoen College
February 9, 1999

Usage: D = richardson(@f, x, n, h)

Returns:
two—dimensional array of extrapolation wvalues. The n+l,n+l1 value

of this array should be the most accurate.

Parameters:
5 handle of function to find derivative of
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% ®i: value of x to find derivative at
% n: number of levels of extrapolation
% h: initial stepsize
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This function implements Richardson’s Extrapolation to determine an
approximation of f’ (x) at a particular value of x.

Based on an algorithm in "Numerical Mathematics and Computing"
4th Edition, by Cheney and Kincaid, Brooks-Cole, 1999.

Note: There are several changes that could be made to make this code
more efficient. However, it follows the algorithm in the text very
closely. The main difference is that arrays in octave start with a
subscript of 1 rather than 0.

% d(n+l,n+l) will contain the most accurate approximation to £’ (x).
d = zeros(n + 1, n+ 1 );
for i =1 : n + 1
d(i,1) = 0.5 * ( £f(x +h ) — £(x - h ) ) / h;
for 3 =1 : 1 -1
d(irj+1) = d(i,j) + ( d(i,3) — d(i-1,3) ) /| a3 = 1 );
end
h = 0.5 * h;
end
end



>> format long

>> function y=f(x); y=exp(-x)*sin(x); end
>> x=0.5, n=7, h=1.0
x = 0.500000000000000
n = 7
h = 1
>> richardson(@f, x,n,h)
ans =
Columns 1 through 4:
0.506505149660917 0.000000000000000 0
0.309559875653112 0.243911450983844 0
0.258609908168987 0.241626585674279 0
0.245779279120729 0.241502402771310 0
0.242566020941597 0.241494934881886 0
0.241762359786589 0.241494472734919 0
0.241561422888584 0.241494443922582 0
0.241511187314348 0.241494442122936 0
Columns 5 through 8:
0.000000000000000 0.000000000000000 0
0.000000000000000 0.000000000000000 0
0.000000000000000 0.000000000000000 0
0.000000000000000 0.000000000000000 0
0.241494442003604 0.000000000000000 0
0.241494442002980 0.241494442002979 0
0.241494442002976 0.241494442002976 0
0.24149444200297°9 0.241494442002979 0
) X% .
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.000000000000000
.000000000000000
.241474261320308

.241494123911112
.241494437022591
.241494441925121
.241494442001760
.241494442002960

.000000000000000
.000000000000000
.000000000000000
.000000000000000
.000000000000000
.000000000000000
.241494442002976
.241494442002979

.000000000000000
.000000000000000
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