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The Fixed-point method

| The objectives of this lesson: ’

— Understand the bisection method.

— Write an algorithm /flowchart for this method.

— Write a Matlab script for this method.

— Be able to apply this method to solve a non-linear equation f(z) = 0.

— Be able to use various stopping criteria to exit the algorithm of the bisection
method.



E Basic ideas and fundamental concepts: }
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[ A flowchart for the method
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{ Matlab script(s) for the method:
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% Plot the two functions f & g
figure

f = inline('x."3 + 4xx."2 — 10");
x=0.5:0.01:5;

plot(x,f(x)), grid on

figure

g= inline('sqgrt (10-x.73)/2");
x=0.5:0.01:5;

plot(x,9(x),x,x), grid on

a=1;

b=2;

x0 =1.5;

x1 = g(x0);
eps=1.0e-6;
iter=0;

if ((f(a)*f(b))< 0)
while (abs(x1-x0) > eps)
x0=x1;

x1 = g(x0);

iter=iter+l;

fprintf ('For iteration =%d \t , the solution is x0=%f\n',iter,x0)

end
fprintf ('The final solution is x0 = %f \n',x0) ;
else

disp('There is no solution in [a,b]"')

end
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% Plot the two functions f & g
figure

f = inline('x.”"3 + 4%x.”2 - 10");
x=0.5:0.01:5;

plot (x,f(x)), grid on

figure

g= inline ('sgrt (10-x.73)/2");
x=0.5:0.01:5;

plot (x,9(x),x,x), grid on

a=1;

b=2;

x0 =1.5;

xl = g(x0);

iterMax=10;
if ((f(a)*f(b))< 0)

for iter=1l:iterMax

x0=x1;

xl = g(x0);

fprintf ('For iteration =%d \t , the solution is
end

fprintf ('The final solution is x0 = %f \n',x0)
else

disp('There is no solution in [a,b]")

end
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x0=%f\n',iter, x0)




