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Generally, the computation of the stability of a periodic orbit requires that we con-
sider the linearization of the flow in the neighborhood of the periodic orbit. One must
typically resort to numerical methods to solve for the Floquet multipliers, even if the
periodic orbit is known analytically. It is often convenient numerically to compute
the Poincaré map (4.53) and study stability of an orbit by this method. One advantage
is that the Poincare map acts on the section § that has dimension 7 — 1, one less than
the flow. Moreover, the removed dimension corresponds to the motion along the pe-
riodic orbit and thus to the neutral Floquet multiplier ¢, = 1. Consequently, stability
computed using the Poincaré map is the same as that from the Floquet spectrum:

Theorem 4.55. Let y be a periodic orbit of a C? flow @, S be a local section through a
point x, € v, and x, C S, C S so that ¢ _(x)(x) € § for each x € S,. Then there is a
Poincaré return map P : S, — S. If the monodromy matrix of y is M, then

spec(M) = spec(DP(x,))U{1}.

Theorem 4.56. If y is a periodic orbit of a C? flow that is linearly asymptotically stable
(the spectrum of its Poincaré map is inside the unit circle), then it is asymptotically stable.
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