Certifying solutions using a-theory

Consider the polynomial system f : CN — CN with Newton's
method

X — x)" f(x) i x)~1 exists
Nf(X)_{ JF(x)"*f(x) if JfF(x) t

X otherwise

A point x is an approximate solution of f = 0 with associated
solution & if, for every k > 1,

1 2k —1
b€l = (3)  Ix-dl

where xo = x and xx = N¢(xxk—1). That is, the sequence {xx |7~
immediately converges quadratically to &.







Certifying solutions using a-theory

a(fz) = B(f.x)v(f z),

Blf.x) = llz—Ny(2)| = |Df(:£)—_1f(.1:)| . and
y(fia) = sup |22 (I)_;D‘“'fm) =
k>2 _

Theorem (Smale, Shub-Smale,. . .)

If a(f.x) < 13—3\/ﬁ ~ 0.1577, then x is an approximate root of f.
In this case, if & is the associated root, then

|x — & < 28(f. x).




