% We want to find a root for the equation cos(x)=x

% which is the same as a root for cos(x)-x = 0

% Since f(x)=cos(x)-x 


%is continuous on [0,pi/2] and

   %f(x) = cos(0)-0 = 1 > 0   and

   %f(x) = cos(pi/2)-pi/2 = 0 - pi/2 < 0

% the Intermediate Value Theorem tells us that

% that there is a number c in (0,pi/2) where f(c)=0

% We approximate that root by the repeated bisections

% The following "program" uses the fact that if we start with

% a=0 and b=pi/2, then f(a) > 0   and f(b) < 0

% The function f(x) = cos(x) - x has already been defined for the program

a=0;




% Give the initial value of a

b=pi/2;



% Give the initial value of b

while b-a>10^(-8) % Keep doing the following (indented) steps

                  % until b-a < .001   

   m=(b+a)/2;

% Let m =midpoint of the interval [a,b]  

      if f(m)==0  % Say that the midpoint was, by luck, a root

      'We found a midpoint m that is a root!'

      m           % and print m

      end

   if f(m)>0
   % If f(m) still positive, 

     a=m;         % make m the new value for a

     end          % and keep going all over again

   if f(m)<0      % If f(m) is negative,

     b=m;         % make m th new value for b

     end          % and keep going.
end

format long          % Display lots of significant figures
                     % Then write  

'Final a value ='

a                    % and show the a value
                     % Then write

'Final b value ='

b                    % and show the b value
m=(b+a)/2;           % Find the midpoint of the last interval [a,b]

                     %   to be our final approximation for a root

                     %   It is "off" from the xact root by AT MOST
                     %   10^(-8)/2                     

                     % Write
'Final midpoint approximation ='
                     % and display the final m value                     
m

___________________________

Result of running the program:

Final a value           a = 0.73908513210237

Final b value           b =0.73908513795404

Final midpoint          m =0.73908513502821
Note: need tweaking.  If a midpoint m works, it gets caught in an endless loop
