Finite differences

Samuel Vaiter

Created: 2023-11-10.
Last update: 2023-11-10.
Status: inprogress.



Finite differences

Forf : R — R and e > 0 small enough,
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Proposition
Letf : R — R a C? function around X. Then, there exists C > 0 such that for e > 0
small enough, one has

Simple to implement

def diff(f, x, eps=le-5):
return (f(x + eps) - f(x)) / eps



Shortcoming 1: round-off and truncation
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Shortcoming 2: linear complexity w.r.t dimensions

f:R"—> R
2 calls
\
F(x + &) — ()
Vf(x) =~ E n elements
Fx+ cen) = F(x)
e
Linear cost:

Cost(Vf) = 2n - Cost(f)



