function s = cmidpoint(a,b,n)
% Usage: a = cmidpoint(a,b,n)
% Input: a: left endpoint, b: right endpoint, n: number of subintervals.
% Returns the approximate of the integral of f over [a,b] using comp.
% midpoint rule.
if mod(n,2) == 0
    h = (b-a)/(n+2);
    x0 = a + h;
    s = 0;
    m = n/2;
    for k=0:m
        s = s + 2 * h *f(x0 + 2*k*h);
        %disp(y);
    end
    error = log(2) - s;
    disp(error);
else
    disp('The number of subintervals must be even.');
end
function y = f(x)
    y = 1/x;
function s = ctrapezoidal(a,b,n)
% Usage: a = ctrapezoidal(a,b,n)
% Input: a: left endpoint, b: right endpoint, n: number of subintervals.
% Returns the approximate of the integral of f over [a,b] using comp. trap.
% rule.
    h = (b-a)/n;
    s = 0;
    for k=1:n
        s = s + (h/2)*(f(a+(k-1)*h) + f(a+k*h));
        %disp(y);
    end
    error = log(2) - s;
    disp(error);
function y = f(x)
    y = 1/x;
function s=csimpson(a,b,n)
% Usage: a=csimpson(a,b,n)
% Input: a: left endpoint, b: right endpoint, n: number of subintervals.
% Returns the approximate of the integral of f over [a,b] using comp. simp.
% rule.
if mod(n,2) == 0
    h = (b-a)/n;
    m = n/2;
    s = 0;
    for k=1:m
        s = s + (h/3)*(f(a+(2*k-2)*h)+4*f(a+(2*k-1)*h)+f(a+(2*k)*h));
        %disp(y);
    end
    error = log(2) - s;
    disp(error);
else
    disp('The number of subintervals must be even.');
end
function y = f(x)
    y = 1/x;
function s=simpson(a,b,n)
% Usage: a=simpson(a,b,n)
% Input: a, b, n.
% Returns ...
    h = (b-a)/n;
    m = n/2;
    s = 0;
    for k=1:m
        s = s + (h/3)*(f(a+(2*k-2)*h)+4*f(a+(2*k-1)*h)+f(a+(2*k)*h));
        %disp(y);
    end 
    function y = f(x)
        y = 1/x;
function [e,v] = powerMethod(A,x0,eps,M)
% Usage: [e,v] = powerMethod(A,x0,eps,M)
% Input: square matrix a, initial vector x0, tolerance eps and max. # of
% iterations M.
% Returns the approximates of the dominant eigenvalue of A and a
% corersponding eigevecor.
[r,c] = size(A);
if r == c
    v = x0;
    for k=1:M
        v = A * v;
        e = maxVal(v);
        if k > 1
            if abs(e-eOld) < eps
                break;
            end
        end
        v = v / e;
        eOld = e;
    end
    %error = log(2) - s;
    %disp(error);
else
    disp('The matrix must be square.');
end
function p = maxVal(A)
    y = max(A) - max(abs(A));
    if y < 0
        p = -max(abs(A));
    else
        p = max(A);
    end
function p = bisection(a,b,M,Eps)
% usage: p = p = bisection(a,b,M,Eps)
% Returns results of the bisection method
% a: left endpoint, b: right endpoint, M: max. number of iterations, Eps:
% threshold
if f(a)*f(b)>= 0 
    disp('Wrong choice of interval.')
else
    pold = -1000;
    for n=1:M
        a
        b
        p = (a+b)/2
        f(p)
        err = abs(p - pold)
        if err <= Eps || f(p)== 0
           return;
        end
        if f(a)*f(p)<0 
              b = p;
        else
             a = p;          
        end   
        pold = p;
    end
end
function y = f(x)
    y = x*x*x - 2*x*x - 2;
function p = RegulaFalsi(a,b,M,Eps)
% usage: p = RegulaFalsi(a,b,M,Eps)
% Returns results of regula falsi
% a: left endpoint, b: right endpoint, M: max. number of iterations, Eps:
% threshold
if f(a)*f(b)>= 0 
    disp('Wrong choice of interval.')
else
    pold = -1000;
    for n=1:M
        a
        b
        p = b - ((b-a)/(f(b)-f(a)))*f(b)
        f(p)
        err = abs(p - pold)
        if err <= Eps  ||  f(p)== 0
           return;
        end
        if f(a)*f(p)<0 
              b = p;
        else
             a = p;          
        end   
        pold = p;
    end
end
function y = f(x)
    y = x*x*x - 2*x*x - 2;
function p = FixedPoint(p0,M,Eps)
% usage: p = FixedPoint(p0,M,Eps)
% Returns results of the fixed-point iteration
% p0: starting point, M: max. number of iterations, Eps: threshold
for n=1:M
        p = g(p0)
        err = abs(p - p0)
        if err <= Eps
           return;
        end
        p0 = p;
end
function y = g(x)
  y = pow2(-x);
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