The Hartman-Grobman Theorem shows that, at least locally near hyperbolic equilibria
or fixed points, the behaviour of a non-linear system is conjugate to its linearization:

Hartman-Grobman Theorem for discrete time: If f : R? — R? is a C'' map with a hyperbolic
fixed point z and derivative matrix D f(x¢) = B, then there is a neighbourhood U of z, and
a unique near-identity homeomorphisms % such that on U, ho f(z) = 2o + B(h(x) — x).

Hartman-Grobman Theorem for discrete time: If f : R? — R? is a C! vector field with a
hyperbolic equilibrium z, and D f(xy) = A, then there is a neighbourhood U of z, and a
unique near-identity homeomorphisms % such that ho ¢(z) = zo+ e (h(z) —x¢) for all z € U
and ¢ such that ¢'(z) € U.

Of course, the formulas become easier if we translate z, to 0:

ho f = Bh and ho ¢ = etth.
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