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function [ xi, wi ] = XisWis( )
$XisWis Store weight and sample points for the quadrature rule.
% Use 16-point Gauss quadrature rule.

xi = [-0.9894009349916499325961542,
-0.9445750230732325760779884,
-0.8656312023878317438804679,
-0.7554044083550030338951012,
-0.6178762444026437484466718,
-0.4580167776572273863424194,
-0.2816035507792589132304605,
-0.0950125098376374401853193,
.0950125098376374401853193,
.2816035507792589132304605,
.4580167776572273863424194,
.6178762444026437484466718,
.7554044083550030338951012,
.8656312023878317438804679,
.9445750230732325760779884, ...
.9894009349916499325961542 1;

O O O O O o O O

wi = [0.0271524594117540948517806,
.0622535239386478928628438,
.0951585116824927848099251,
.1246289712555338720524763,
.1495959888165767320815017,
.1691565193950025381893121,
.1826034150449235888667637,
.1894506104550684962853967,
.1894506104550684962853967,
.1826034150449235888667637,
.1691565193950025381893121,
.1495959888165767320815017,
.1246289712555338720524763,
.0951585116824927848099251,
.0622535239386478928628438, ...
.0271524594117540948517806 ];

O O O O O O O O O o o o o o o

xi=xi"';
wi=wi';

end
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function

$LeastSquareP6 Compute the coefficients for the least square of f from P 6

d° oo oe
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for

end

end

[

Input:

Output: c = vector of coefficients of least square approx of f from P 6

c ] = LeastSquareP6( f )

f is the function to be approximated. We assume -1 <= x <=1

which is in the form a OL 0 + ... + a 6L 6. Each L i1 is Legendre poly.

]

XisWis( );

length (x) ;
zeros (N, 7) ;

1, 1)
1,2

O
X

(

(
(
(
(

nes (size (x)):;
3*x."2-1)/2;
5*x."3-3*x)/2;

35*x."4-30*x.%2+3)/8;
63*x.75-70*x.73+15*x) /8;

231*x.76-315*x

zeros (1,7);

r=1:7

c(r)

sum(w.*L(:, )

.M4+105*%x.72-5) / (16) ;

SFy) F(2x(r-1)+1) /25
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function [ xplot, yplot, pplot ] = PlotLeastSquareP6( h )

$PlotLeastSquareP6 Plot the function and its least sgaure approx from P 6

e o

xplot = -1:h:1;

xplot = xplot';

f = inline( 'sin(2*pi*x.”"2.*exp(x))"' ); %Can change function here.
yplot = f(xplot);

[ ¢ ] = LeastSquareP6( £ );

pplot=0;

N = length (xplot);

L = zeros(N,7);

L(:,1) = ones(size(xplot)):

L(:,2) = xplot;

L(:,3) = (3*xplot.”2-1)/2;

L(:,4) = (5*xplot.”3-3*xplot)/2;

L(:,5) = (35*xplot.”4-30*xplot.”2+3)/8;

L(:,6) = (63*xplot.”5-70*xplot.”3+15*xplot)/8;

L(:,7) = (231*xplot.”6-315*xplot.”4+105*xplot.”2-5)/(16);
for r=1:7

Input: h = mesh size for the plot
Output = all info we need for the plot

pplot = pplot + c(xr)*L(:,r);

=
B
I

= XisWis( );

f(xi);
plot (xplot, yplot, '-k',xplot,pplot, '--r',xi,yi, 'ob");
legend('"f(x) ', 'p(x)","'x 1");

legend('Location', 'Southwest');

title('Comparison between f and p');

end

% hold on;

$ xx = -1:0.1:1;

5 yy = £(xx);

% plot (xx,yy, 'ob");
% hold off;
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function [ ¢ ] = LeastSquareP2( f, a, b )

$LeastSquareP2 Compute the coefficients for the least square of f from P 2

d° oo oe

[ zi, wi ] = XisWis( );

xi = (b-a)*zi/2 + (a+b)/2;

N = length(xi);

L = zeros(N,3);
L(:,1) = ones(size(zi));
L(:,2) = zi;
L(:,3) = (3*zi.”2-1)/2;
y = £(xi);
c = zeros(1,3);
for r=1:3
c(r) = sum(wi.*L(:,r).
end

end

*y)* (2% (r=1)+1)/2;

Input: f is the function to be approximated. We assume a <= x <= D
Output: c = vector of coefficients of least square approx of £ from P 2
which is in the form aOLO + allLl + a2L2.

Each Li is Legendre poly.



11/19/14 6:50 PM C:\Users\user\Docu...\PlotLeastSquareP2.m 1 of 1

function [ xplot, yplot ] = PlotLeastSquareP2( a, b, h, c )
$PlotLeastSquareP2 Compute data points for the least square plot
% Input: [a,b] = domain, h = mesh size for the plot,

3 c = coefficients of the least square approx.

Output = all info we need for the plot

xplot = a:h:b;
zi = 2*xplot/(b-a) + (a+b)/(a-b);

yplot c(l) *ones (size(zi)) + c(2)*zi + c(3)*(3*z1i.72-1)/2;

xplot = xplot';
yplot = yplot';

%p = plot(xplot,yplot,'.r'");

end
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function [ x, y, xplot, yplot, p ] = PlotLeastSquareP2h( h, hplot )
$PlotLeastSquareP2h Plot the function and its least sgaure approx from P 2
Input: h = mesh size for the plot, hplot = 0.1 for this homework

e o

Output = all info we need for the plot

x = —-1:h:1;

x = x';

f = inline( 'sin(2*pi*x.”"2.*exp(x))"' ); %Can change function here.
y = £(x);

xp = —-1l:hplot:1;

xpl = xp(l) :h:xp(2);
N = length(xp)-1;
nl = length(xpl);
xplot = zeros (nl,N);
yplot = zeros (nl,N);
p = zeros(1l,N+1);

p(l) = plot(x,y,'-k');
hold on;
for r=1:N
ar = xp(r);
br = xp(r+l);
cr = LeastSquareP2( f, ar, br );
[ xplot(:,r), yplot(:,r) ] = PlotLeastSquareP2( ar, br, h, cr );
p(r+l) = plot(xplot(:,r),yplot(:,r),'o-g");
end

legend ([p(1l) p(2)]1,'"f(x)",'"p(x)");
title ('Comparison between f and p');

hold off;

end
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> [ %, ¥, ¥plot, yplot, p ] = PlotLeastSquareP2h( 17200, 1/10 )
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function [ ] = ShootingMethod( z0 )
%$ShootingMethod Implement the shooting method (for HW 9 problem 4 only).
Input = z0, initial guess. No output because everything will be

o
°
o
°

printed out as the code is executed.

h =1;
y0 = -12;
x0 = 0;

display(sprintf ('Step %d, x = %f, yv = %f, z = %f', 0,x0,vy0,z0));

for r=1:3

y = h*z0 + yO0;

z = z0 + h*(2*z0 + y0 + x0*(x0-1));

x = x0 + h;

x0 = x;

yO = vy;

z0 = z;

display(sprintf ('Step %d, x = $f, yv = %f, z = $f', r,x,vy,2));
end

end
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>> ShootingMethod( 0 )
Step 0, x = 0.000000,
Step 1, x = 1.000000,
Step 2, x = 2.000000,
Step 3, x = 3.000000,
>> ShootingMethod ( 10
Step 0, x = 0.000000, -12.000000, =z 10.000000

y = -12.000000,
y
y
y
)
y

Step 1, x = 1.000000, y = -2.000000, z = 18.000000
y
Yy
1
Yy
y
y

= -12.000000,
= -24.000000,
= =-72.000000,

= 0.000000

= -12.000000
= -48.000000
= -166.000000

N N N N

Step 2, x .000000, 16.000000, =z 52.000000
Step 3, x = 3.000000, 68.000000, =z 174.000000
>> ShootingMethod( 4.7
Step 0, x = 0.000000,
Step 1, x = 1.000000,

Il
N
Il
Il

4)

-12.000000, z = 4.714000
-7.286000, =z 2.142000
Step 2, x = 2.000000, = -5.144000, z = -0.860000
Step 3, x .000000, -6.004000, =z -5.724000
>> f = inline('0 + (10-0)/(68+72)* (y+72)")

Il

w
~
Il

f =
Inline function:
f(y) = 0 + (10-0)/(68+72)* (y+72)
>> f(-6)
ans =

4.714285714285714

>>



