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Newton-Raphson
input : function f and its derivative f’, initial guess xg.
tolerance =,, maximum iterations N
output: estimate z,. of the root
T,  Ip
for i < 1 to N do :
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if £, < £, then
| return z,
end
end
return x, // did not converge in N iterations
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Secant Method
input : function f, initial guesses x_; and xg, tolerance e,
. . . r S —

maximum iterations N

output: estimate z,. of the root

Tprev € L1 Ty ¢ T

for i <+~ 1 to N do \
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if £, < £, then

| return r,.

end

end

return z, // did not converge in N iterations

L




Broﬁ"é ‘\/\e_'l'l/\o O(

Brent’s Method

input : function f, bracket [a,b] with f(a)- f(b) < 0, tolerance £
output: estimate b of the root

// b is the best estimate, ¢ is on the other side of the root, a
is the previous b

céa

// d is the signed step b will move by, e is the previous step;
both start as the bracket width

deb—a; e+d

repeat

if f(b)- f(¢) > 0 then

// b and ¢ no longer bracket the root; a does

céa; deb—a eed

end

if [f(c)| < |f(b)| then

// make b the point with the smallest |f|

ae—b beec cea
end
mé+ (e—b)/2 // bisection step
6 g4 |b| // absolute tolerance

if |m| < 4d or f(b) =0 then
| return b
end
if |e| <& or |f(a)| < |f(b)| then
| de—m: e+m // bisect
else
s f(b)/ fla)
if @ = ¢ then
// only two distinct points: secant step
pe2ms; g 1—s
else
// three distinct points: inverse quadratic
interpolation
q fa)/ f(e): 7 f(b)/ fle)
pes2mq(g—r)—(b—a)(r—1))
g (g—1(r—1)(s—1)
end
if p > 0 then g « —¢q
else p « —p
if 2p < 3mq — |0q| and p < |eq/2| then
// interpolated step stays in the bracket and shrinks
it fast enough
ecd; d<p/q
else
d«m; e«m
end
end
ah

// bisect
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