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function a = InterpVix,y)

Pre:

x: ¢olumn n-vector with distinet components .
y: column n-vector.

a: celumn n-vector with the property that
if p(x) a(l) + a{2)x + ... a(n)x*(n-1) then
plx(i)) v{i), i=1:n

IE i

length(x);
ones{n,n);
for j=2:n
% Set up column 4.
Vi{:,3) = x.%V(:,3~1};
end
a = V\y;

function pval = Hornerv(a,z)

Pre:
a: a column n-vector.
z: a column m-vector.

Post:
pval: a column m-vector with the property that if
plx) = a(l) + .. +a{n)x"(n-1), then
pval (i) = p(z(i)) for i=1:m.

n = length{a);
m = length(z);
pval = a(n) *ones{m, 1); \
for k=n-1:~1:1
pval = z,*pval + alk);
end ..

function pval =~HornerN(c,x,z)

Pre:
C: a vector.
X1 a vector with at least length(ec)-1 components
4 a vector.
Post:
pval: a vector the same size ags z with the property that if
plx) = {1} + c(2}({x-x{1))}+ ... + c{m) {x-x{1))... {(x~x{n-1})

then pval(i) = p(z{i)} for i=l:m.

n = lengthlc);
pval = c{n)*ones(size(z));
for k=n-1:-1:31

pval = (z-x(k})}.*pval + a{k);
end T
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function ¢ = InterpN{x,y)

Pre:
X1
Y

Post:

n

w4

column n-vector with distinct components.
column n-vector.

a column n-vector with the property that if
pi{x) = ¢(1) + c(2) {x-x{1)}+...+ ci{n) {x-x{1)) ... {x-x{n-1})
plx(i)) = y{i), i=l:n.

= length{x):;
for ¥ = 1:n-1
yik+l:n) = (v (k+Llin)=yi(k)) ./ {x(k+l:n) - *x{k));
end

function ¢ = InterpliRecur(x,y)

Pre:
x:
¥

Post:

column n~vector with distindt components.
column n-vector.

a column n-vector with the property that if
pi{x) = (1) + c(2) (x-x{1))+...+ c(n) (x-x(1}) ... {(x-x(n-1}))}
plx({i)) = y(i}, i=l:n.

length(x);
zerogn,l):

-
{(Z:n) = InterpNRecur(x(z:n),(y(z:n)—y(l))./(x(2:n)mx(1)));

function ¢ = InterpN2(x,y)

Pr

(=4
X

y:

column n-vector with distinct components.
column n-vector.

Post:

I

<

a column n-vector with the property that if

pix) = c{1) + {2) (st=x{1))+...+ c(n) (x-x(1)) ... {x-x(n-1)})
pi{x{i)) = y{(i), i=1l:n. .

length{x);
for ¥ = L:n-1

Yi

dy{k+1:n} = (ylk+l:in)-y(k:n-1)} ./ {(x(k+l:n) - x{l:n-k});
en
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FIGURE 2.4 The Runge phenomenon.
If we ://. Script File: RungeEg
- % v
;e[;l:}'; 4 For n=10:13, interpolants of £(x) = 1/(1+25x"2) on [-1,1]
% are plotted.
4
close all
x = linspace(-1,1,100)’; .
y = ones{100,1) ./(1 + 28%x."2);
for n=10:13
figure
xEqual = linspace(-1i,i,n)’; .
yEqual = ones(size(xEqual)}./(1+25%xEqual."2);;
¢Equal=InterpH(xEqual,yEqual);
pvalsEqual = HornerN({cEqual,xEqual,x);
plot(x,y,x,pvalsEqual,xEqual,yEqual, ’*’)
title(sprintf (’Equal Spacing (n = %2.0f)7,n))
23.1) ond
_ g ™ See Fig 2.4 for sample output.) While the interpolant “captures” the trend of the function in
b= he middle part of the interval, it blows up near the endpoints.
25$2) *roblems

*2.3.1 Write a MATLAB script that compares HornerN and HornerV from the flop point of view.
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