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Matlab Code 5.5. continuation.m

continuation (@filename, lambda, g, h)

lambda is the first value of lambda

g is the initial guess

h is the stepsize

The sign of h denotes the direction of the initial search

de o o oo op

function z = continuation (fval, lambda,g,h)

tol = 0.0001;
MaxSteps = 150;

N = length (g)+1;
rvec = [zeros (N-1,1); 1];

% Find the first point by fixing lambda and using root finding
u = newton (fval,lambda,g,tol);

z(:,1) = [lambda;u];

v = sign(h) x[1;zeros (N-1,1)];

% Now the continuation loop using the extended system
for i = 2:MaxSteps
[y,yp,ylambda] = fval(z(:,i-1));
v = [ylambda yp; v'] \ rvec;
v = v/norm(v) ;
g = 2z(:,i-1) + abs(h)x*v; & Continue in the direction of v,
z(:,1) = newtonextended (fval,g,tol,qg,v);
end

function u = newton (fval, lambda,guess, tolerance)

u = guess;

err = 1;

maxcount = 200;

count = 1;

while (err > tolerance & count < maxcount)
[y,yp] = fval([lambda;ul);
res = yp \ y;
err = max(abs(res));

u = u - res;
count = count + 1;
end
function z = newtonextended (fval, zguess,tolerance,qg,Vv)
z = zguess;
err = 1;
maxcount = 200;
count = 1;
while (err > tolerance & count < maxcount)
ly,yp,ylambda] = fval(z);

yext = [y; dot(z-g,v)];
ypext = [ylambda, yp; v'];
res = ypext \ yext;

err = max (abs(res));
z = z - res;
count = count + 1;

end

so use |h]/




function [y,yp,ylambda] = quadratic(z)
lambda = z(1);

u = z(2);
y = lambda - u”2;
yp = —2%*u; % derivative with respect to u

ylambda = 1; % derivative with respect to lambda

This implementation provides the function value f(A,#) = A— #?, as well as the two
partial derivatives f)(A,#) = 1 with respect to A and £, (A, #) = —2u with respect to #.
Once this file is accessible, the command

bif = continuation (@quadratic,1,1,-0.1);
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