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function [ xplot, yplotl, yplot2, x, vy, yplot ] = PlotCubicSpline( h )
$PlotCubicSpline Plot function and its cubic spline interpolations

o

% Input = meshsize h, Output = values of f, sl, s2 at xplot

f = inline('exp (x).*cos (2*pi*x)");

fp = inline('exp (x).*cos (2*pi*x) - 2*pi*fexp(x).*sin(2*pi*x)");
x = 0:h:1;

y = £(x);

alphal = HermiteEnd( x, h, £, fp ):
alpha?2 = NaturalEnd( x, h, f );

hplot = 0.01;

xplot = O-h:hplot:1+h;

yplot = f(xplot);

yplotl = zeros(size(xplot));
yplot2 = zeros(size(xplot));

N = length (x);

for r=-3:N-2
ytemp = CubicBSline( r, h, xplot );
yplotl = yplotl + alphal (r+4) *ytemp;
yplot2 = yplot2 + alpha2(r+4)*ytemp;

end

plot (xplot,yplot, '-k', xplot,yplotl,'.-r', xplot,yplot2,'--b',x,y,'ok");
legend('exact', '"Hermite', 'Natural', 'data');

legend('Location', 'SouthWest');

end
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function [ alphas ] = HermiteEnd( x, h, f, fp )
$HermiteEnd Compute \alpha, which is coeff. for a cubic spline s (x)
% Input: x = vector of [x 0, x 1, ..., x n]

N = length (x);

b = cat(2,fp(x(1)),f(x),fp(x(end)));
b';

o
Il

= -1/(2*h);

= 1/(2*h);
end,end-2) = -1/(2*h);
end,end) = 1/(2*h);

= (2/3)*diag(ones(N+2,1)) + (1/6)*diag(ones(N+1,1),1) + (1/6)*diag(ones (N+1,1),-1);
1,1)
1,3)

A
Al
A (1,
Al
Al
alphas = A\b;

end
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function [ alphas ] = NaturalEnd( x, h, f )
$HermiteEnd Compute \alpha, which is coeff. for a cubic spline s (x)
% Input: x = vector of [x 0, x 1, ..., x n]

N = length (x);

o
|

= cat(2,0,f(x),0);
b';

o
Il

2/3)*diag(ones (N+2,1)) + (1/6)*diag(ones(N+1,1),1) + (1/6)*diag(ones(N+1,1),-1);
) = 1/(h"2);
) = -2/ (h"2);
) = 1/(h"2);
= 1/(h"2);
-2/ (h"2);

)
end end-1) =
= 1/(h"2);

b

end
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function [ y ] = CubicBSline( ind, h, x )
$CubicBSline Compute the value B i(x) where B 1 starts at x i = ih
Input: ind = index, h = mesh size, x = vector x

e o

Output: y = B _ind(x)

xi = ind*h;

xipl = (ind+1) *h;

xip2 = (ind+2) *h;

xip3 = (ind+3) *h;

xip4d = (ind+4) *h;

pl = (x-xi).”"3/(6*h"3);

p2 = 1/6 + (x-xipl)/(2*h) + (x-xipl).”2/(2*h"2) - (x-xipl).”3/(2*h"3);
p3 = 1/6 + (xip3-x)/(2*h) + (xip3-x)."2/(2*h"2) - (xip3-x)."3/(2*h"3);
pd4 = (xip4-x).”3/(6*h"3);

cl = (x > xi).*(x < xipl);

c2 = (x >= xipl).*(x < xip2);

c3 = (x >= xip2).*(x < xip3);

cd = (x >= xip3).*(x < xip4);

y = pl.*cl + p2.*c2 + p3.*c3 + pd.*c4;

end



[u

(@) New to MATLAB? Watch this Video, see Demos, or read Getting Started.

> [ mplot, yplotl, yplot2, =x, ¥, yplot ] = PlotCubicSpline{ 0.1 };
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Mathematica code

In[1:= gam0 = fn;
gaml = (fn - fnml) / h;
gam2 = (fn - 2« fnml + fnm2) / (2+h"2) ;
gam3 = (fnpl-3xfn+3fnml - fnm2) / (6xh"3);
xnml = xn-h;
Xxnm2 = xn -2 xh;
xnpl = xn + h; xnpl = x_{n+1}

xnm1 = x_{n-1}

xnm2 = x_{n-2}

ingl:= P2[X_] -=gam0 + gaml % (X - XN) + gam2 * (X - Xn) % (X - xnml) ;
infol:= P3[X_] z=gamO0 + gaml » (X - Xn) + gam2 % (X - XN) % (X - XxnM1l) + gam3 % (X - XN) » (X - XNmM1) » (X - Xnm2) ;
In[101:= P3[XNn]

out[10]= Fn

In[11]:= P3[xnm1]

ou(11]= Fnml

In[f12]:= P3[XNm2]

outf12)= 2 ¥fn -2 (Ffn - fnml) - 2 fnm1 + fnm2

inf13:= Simplify[2 fn -2 (Ffn - fAml) - 2 fnml + fnm2]

out13= Fnm2

In[14]:= P3[Xnp1l]

out[14]= Fnpl

in[151= Integrate[p3[Xx], {X, Xn, Xnpl}]

19fnh 5fnmih fnm2h 3fnplh
out[15]= - + +
24 24 24 8






