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Printed by Fernando Guevara Vasquez

Sep 13, 11 14:42 bisect.m Page 1/1 Sep 13, 11 14:42 newton.m Page 1/1
8 Bisection method to find root of function f % Newton method to find a root of a function f starting at x0
8 in the interval [a,b] to within tol tolerance %
% % Inputs
8 inputs: 8 f function we want to find the root of
8 f function handle 8 fprime derivative of f
g a left bound of interval % x0 initial iterate
$ b right bound of interval 8 tol desired tolerance or precision
8 delta desired tolerance for the root % maxit maximum number of iterations
% eps desired tolerance for f(root) %
% maxit maximum number of iterations 8 Outputs
2 % xs iteration history, last iterate is xs(end)
% outputs: function xs = newton(f, fprime,x0,tol,maxit)
8 x iterate history. The best approx found for the root is x(end)
% a,b interval containing the root xs = [x0]; 8 store iterates
function [x,a,b] = bisection(f,a,b,delta,eps,maxit)

x = x0;
e = b-a; u = f(a); v = f(b);
for k=1l:maxit,
8 check if we can apply bisection method xnew = x — f(x)/fprime(x);
if sign(u)*sign(v)>0 XS = [XS xnew]; 8 store iterates
fprintf('bisection: interval probably does not contain a root\n'’); if abs(xnew-x)<tol break; end; % check convergence
fprintf('bisection: please refine interval\n’); X = Xnew; ¢ prepare next iteration
return; end;

end;

c = a + e; % midpoint

X = [c]; % save this iterate

for k = 1l:maxit,

e = e/2;
c = ate; x = [X Cc]; % save iterate
w = f(c);
if (abs(e)<delta || abs(w)<eps)
% we are happy with this solution
return;
end;
% prepare next iteration
if (sign(w)*sign(u)<0)
b=c; v=w; % root is in left half interval
else
a=c; u=w; % root is in right half interval
end;
end;
bisect.m, newton.m 1/3
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Printed by Fernando Guevara Vasquez

Sep 13, 11 14:42 secant.m Page 1/1 Sep 13, 11 14:42 prob1.m Page 1/1
8 Secant method to find a roof of a function f with initial guesses % B&F 2.1.6 try out the bisection method in Matlab
% x0 and x1
% tol = le-5; maxit=30;

8% Inputs
8 f function we want to find the root of fprintf('***** problem B&F 2.1.6 c\n');
% x0 initial iterate f = @(x) x"2 - 4*x +4 - log(x);
g x1 initial iterate
¢ tol desired tolerance or precision xl=bisect(£f,1,2,tol,tol,maxit);
¢ maxit maximum number of iterations x2=bisect(f,2,4,tol,tol,maxit);
%
3 Outputs % display results
8 xs iteration history, last iterate is xs(end) for i=l:max([length(x1l),length(x2)]),
if (i<=length(xl) && i <= length(x2) )
function xs = secant(f,x0,x1,tol,maxit) fprintf(’%13.8f %13.8f\n’,x1(i),x2(1i));
else
xs = [x0 x1]; 8% store iterates if (i>length(xl))
fprintf('%13s %13.8f\n’,’ ' ,x2(1i));
for k=1l:maxit, else

xnew = x1 - f(x1)*(x1-x0)/(£(x1)-£f(x0)); fprintf('%13.8f %13s\n’,x1(i),’ ");

XS = [XS Xnew]; 8 store iterates end;

if abs(xnew-xl)<tol break; end; % check convergence end;

x0=x1; xl=xnew; 8 prepare next iteration end;
end;

fprintf('****%* problem B&F 2.1.6 d\n’);
f =@(x) x + 1 - 2*sin(pi*x);
xl=bisect(£f,0,0.5,tol,tol,maxit);
x2=bisect(f,0.5,1,tol,tol,maxit);
% display results
for i=l:max([length(x1l),length(x2)]),
if (i<=length(xl) && i <= length(x2) )
fprintf(’%13.8f %13.8f\n’,x1(1i),x2(1i));
else
if (i>length(x1l))
fprintf('%$13s $13.8f\n’,’ ’,x2(i));
else
fprintf('%$13.8f %13s\n’,x1(1),’ ');
end;
end;
end;
secant.m, prob1.m 2/3
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Printed by Fernando Guevara Vasquez

Sep 13, 11 14:42 prob3.m Page 1/1 Sep 29, 11 7:54 output.txt Page 1/1
% HW 2 Problem 3 >> probl
tol = le-5; maxit=20; **%*%* problem BAF 2.1.6 c
2.00000000 4.00000000
B2 0%%009%029%009%029%9229%229%229%289%%89%%%% 1.50000000 3.00000000
fprintf('**** B&F 2.3.6 a and 2.3.8 a\n’) 1.25000000 3.50000000
1.37500000 3.25000000
1.43750000 3.12500000
£ = @(x) exp(x) + 2°-x + 2*cos(x) — 6; 1.40625000 3.06250000
fprime = @(x) exp(x) — log(2)*2"-x — 2*sin(x); 1.42187500 3.03125000
1.41406250 3.04687500
% compute root with Newton’s and Secant methods 1.41015625 3.05468750
xnewt = newton(f,fprime,2,tol,maxit); 1.41210938 3.05859375
xsec = secant(f,1,2,tol,maxit); 1.41308594 3.05664062
1.41259766 3.05761719
% display results 1.41235352 3.05712891
fprintf(’%13s %13s\n’, 'newton’, 'secant’); 1.41247559 3.05688477
for i=l:max([length(xnewt),length(xsec)]), 1.41241455 3.05700684
if (islength(xnewt) AA i =< length(xsec) ) 1.41238403 3.05706787
fprintf('%13.8f %13.8f\n’,xnewt(i),xsec(1i)); 1.41239929 3.05709839
else 1.41239166
if (i>length(xnewt)) **%**%* problem BAF 2.1.6 d
fprintf('%13s %13.8f\n’,’ ’,xsec(i)); 0.50000000 1.00000000
else 0.25000000 0.75000000
fprintf('%13.8f %13s\n’,xnewt(i),’ '); 0.12500000 0.62500000
end; 0.18750000 0.68750000
end; 0.21875000 0.65625000
end; 0.20312500 0.67187500
0.21093750 0.67968750
0.20703125 0.68359375
R R A R R e A R L L] 0.20507812 0.68164062
fprlntf(’**** B&F 2.3.6 b and 2.3.8 b\n’) 0.20605469 0.68261719
= @(x) log(x-1l) + cos(x-1); 0.20556641 0.68212891
fprlme = @(x) 1/(x-1) + sin(x-1); 0.20581055 0.68188477
0.20593262 0.68200684
% compute root with Newton’s and Secant methods 0.20599365 0.68194580
xnewt = newton(f,fprime,1.3,tol,maxit); 0.20602417 0.68197632
xsec = secant(f,1.3,1.4,tol,maxit); 0.20603943
0.20603180
% display results
fprintf(’%13s %13s\n’, ‘newton’, 'secant’); >> prob3
for i=l:max([length(xnewt),length(xsec)]), ***% BAF 2.3.6 a and 2.3.8 a
if (islength(xnewt) AA i = length(xsec) ) newton secant
fprintf('%13.8f %13.8f\n’,xnewt(i),xsec(i)); 2.00000000 1.00000000
else 1.85052134 2.00000000
if (i>length(xnewt)) 1.82975120 1.67830848
fprintf('%13s %13.8f\n’,’ ’,xsec(i)); 1.82938372 1.80810288
else 1.82938360 1.83229846
fprintf('%13.8f %13s\n’,xnewt(i),’ '); 1.82933117
end; 1.82938347
end; 1.82938360
end; **%* BAF 2.3.6 b and 2.3.8 b
newton secant
1.30000000 1.30000000
1.36851649 1.40000000
1.38979527 1.39811755
1.39561671 1.39774706
1.39717876 1.39774848
1.39759633
1.39770785
1.39773763
1.39774558
>>
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