Summary of Stability Classification

Asymptotically stable — All trajectories of its solutions converge to the
critical point as t — oo. A critical point is asymptotically stable if all of A’s
eigenvalues are negative, or have negative real part for complex eigenvalues.

Unstable — All trajectories (or all but a few, in the case of a saddle point)
start out at the critical point at t — — oo, then move away to infinitely distant
out as t — oo. A critical point is unstable if at least one of A’s eigenvalues is
positive, or has positive real part for complex eigenvalues.

Stable (or neutrally stable) — Each trajectory move about the critical point
within a finite range of distance. It never moves out to infinitely distant, nor
(unlike in the case of asymptotically stable) does it ever go to the critical
point. A critical point is stable if A’s eigenvalues are purely imaginary.

In short, as ¢ increases, if all (or almost all) trajectories

1. converge to the critical point — asymptotically stable,

2. move away from the critical point to infinitely far away — unstable,

3. stay in a fixed orbit within a finite (i.e., bounded) range of distance away
from the critical point — stable (or neutrally stable).
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