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Sy stems of nonlinear S quations
Newton~ Raphson for systems
Nuamercal Aifferentiation
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A\b = golution to
Ax=b

Newton-Raphson for Systems
sca [a r

input : function {f} : R™ — R™ and its Jacobian [.J] (with

Jij = 0f;/0x;), initial guess {x}q, tolerance £,, maximum

itvl"ali()ua N ) £ ('AZ)
output: estimate {x}, of the root
{z} < {z}o
for i+ 1 to N do =0
{-r}nnld .’7 {"'}r
solve [J|({}r.oa) {Az} = —{f({x}r.01a) }
{z}r < {z}roa + {Az} Riey X

I{=}r — {z}roall

Ea ¢ - 100%
[{z}|
if =, < =, then
| return {z},
end
end
return {x}, // did not converge in N iterations
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Numerical Jacobian (forward difference)

input : function {f}: R™ — R", point {x}, step size h h= JJ’E.‘ %
output: approximation [J] of the Jacobian at {x}, J;; = 0f;/0x; r
{fto < {f({z})}
for j «+ 1 ton do
{e;} < unit vector in the j direction // jth column of (/]

(][ §) < {f{z} +h{e; D} —{f}o

L
end
return [J|
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// jth column of [J]



