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M_train = 10;
sigma = 0.1;
x_train = random('Uniform',0,0.6,M_train,1);
p_coeff = [0.1 3 1 0.2 0.01];
y_theory_train = polyval(p_coeff,x_train);
y_train = y_theory_train  + sigma*randn(M_train,1); 
%y = x1 + 3*x1.^2 + 0.1*x1.^3
M_test = 100;
x_test = random('Uniform',0,0.6,M_test,1);
y_theory_test = polyval(p_coeff,x_test);
y_test = y_theory_test  + 0.1*randn(M_test,1);

p_coeff = [0.1 3 1 0.2 0.01];

function [yh, w] = polynomial_regression_weights(x,y,N)
    M = size(x,1);
    X = zeros(M,N+1);

    for k = 0:N
        X(:,k+1) = x.^k;
    end
    w = pinv(X)*y; % lsqminnorm(X,y)
    yh = X*w;
end

function yh = polynomial_regression_values(x,w)
    M = size(x,1);
    N = length(w)-1;
    X = zeros(M,N+1);
    for k = 0:N
        X(:,k+1) = x.^k;
    end
    yh = X*w;
end
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    N = length(w)-1;
    X = zeros(M,N+1);
    for k = 0:N
        X(:,k+1) = x.^k;
    end
    yh = X*w;
end
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