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Name: Claudio Maggioni
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Thisisatemplate filefor the first assignment to get started with running and publishing codein Matlab. Each problem
has its own section (delineated by %84 and can be run inisolation by clicking into the particular section and pressing
Ctrl +Ent er (evaluate current section).

To generate a pdf for submission in your current directory, use the following three lines of code at the command
window:

>> options.format = 'pdf'; options.outputDir = pwd; publish('assignnment4.nm, options)

Problem 3

clear all;
clc;
clf reset;

=10;
@x) (exp(-(x"2)/2)/sqrt(2*pi));
= conput eEqui di st ant Xs(5);
conput eEqui di st ant Xs(10);
conput eChebyshevXs(5);
= conput eChebyshevXs(10);

X X X X =3
= Ol ol

_10

_5¢c

_10c

xe = (-1:0.01:1)";

y = zeros(size(xe));

for i = 1:size(xe, 1)
y(i) = f(xe(i));

end

p_5 = comput ePol ypoi nts(f, xe, x 5, 5);
p_10 = comput ePol ypoi nts(f, xe, x_10, 10);

p_5c = comput ePol ypoi nts(f, xe, x_5c, 5);
p_10c = conput ePol ypoi nts(f, xe, x_10c, 10);

pl ot (xe, p_5, xe, p_10, xe, Yy);
figure;
pl ot (xe, p_5c, xe, p_10c, xe, Y);
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Assignment 4

Question 6
y = [-0.0044; -0.0771; -0.2001; -0.3521; -0.3520; 0; 0.5741;
0. 8673;
0.5741; 0; 0.3520; -0.3521; 0.2001; -0.0771; -0.0213; -0.0044];
figure;

al pha = b3interpol ate(y);

x = (0:0.01:16)";

y_c = spline_curve(al pha, Xx);
plot(x, y_c);

Question 3 (continued)

function x = comput eEqui di st ant Xs( n)
X = zeros(2*n+l,1);
for i = 1:2*n+l
x(i) = (i-n-1)/n;
end
end

function x = comput eChebyshevXs(n)
X = zeros(2*n+l,1);
for i = 1:2*n+l
x(i) =cos((2*i - 1) *pi [/ (4*n + 2));
end
end

function p = comput ePol ypoi nts(f, xe, x, n)
p = zeros(size(xe));

for i = 1:(2*n+l)
e i = zeros(2*n+l1, 1);
e_i(i) = 1;
N = Newt onl nterpol ation(x, e_i);
p=p+f(x(i)) * HornerNewton(N, x, xe);
end
end

% Assum ng x and y are colum vectors with the sane | ength
function N = Newt onlnterpolation (x,y)

n = size(x, 1);

N =y,

for i = 1:n

N(n:-1:i+41) = (N(n:-2:i+1) - N(n-21:-1:i)) ./ (x(n:-21:i+1) -

x(n-i:-1:1));

end
end

% Nis the array of coefficients
%
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% xi eval uation points
function p = HornerNewton(N, x, xe)

n = size(x, 1);
p = ones(size(xe, 1), 1) * N(n);
for i =n-1:-1:1
p=p.* (xe- x(i)) + Ni);
end
end

Problem 6 (continued)

% assumng x_ i =i - 1
function [al pha] = b3interpol ate(y)
n size(y, 1);
A = zeros(n+2);
B=1[y; 0; 0];
for x i = 0:n-1
for j =-1:n

%Bprintf("A(%d, %) = B3(% - %l)\n",

1)
A(x_i + 1, j +2) = B3(x_li
end
end
A(n+l, 1:3) =11 -2 1];
A(n+2, n-1:n+l) =1 -2 1];
al pha = A\ B;

- i)

X_

+ 1,

j+2,

X_1i,
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end

function [Vv]
n

= spline_curve(al pha, x)
size(al pha, 1) - 2;
v = zeros(size(x));
for i = 1:size(x,1)
for j =-1:n

v(;) = v(i) + alpha(j +2) * B3(x(i) - j);
end
end
end
function [vy]

= B3(x)
y = zeros (size (x));

il="Ffind (-2 <x &x <-1);
i2=fFfind (-1 <=x &x < 1);
i3 =fFfind (1 <=x & Xx < 2);
y(il
y(iz2
y(i3
y:

x(il) +2) .~ 3

3 * abs (x(i2)) .~ 3 - 6 * x(i2)
2 - x(i3)) .~ 3;

< =~

N2+ 4);
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