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Pielou (1969), Edelstein-Keshet (1988), or Murray (1989) for additional refer-
ences and analysis.

Our example also illustrates some general mathematical concepts. Given an at-
tracting fixed point x *, we define its basin of attraction to be the set of initial con-
ditions x, such that x(f) > X * as t — . For instance, the basin of attraction for
the node at (3,0) consists of all the points lying below the stable manifold of the
saddle. This basin is shown as the shaded region in Figure 6.4.8.

basin boundary =
stable manifold of saddle

sheep

Figure 6.4.8

Because the stable manifold separates the basins for the two nodes, it is called the
basin boundary. For the same reason, the two trajectories that comprise the stable
manifold are traditionally called separatrices. Basins and their boundaries are im-

portant because they partition the phase space into regions of different long-term
behavior.

6.5 Conservative Systems

Newton’s law F = ma is the source of many important second-order systems. For
example, consider a particle of mass m moving along the x-axis, subject to a non-
linear force F(x). Then the equation of motion is

mx = F(x).

Notice that we are assuming that F is independent of both x and ¢ ; hence there is
no damping or friction of any kind, and there is no time-dependent driving force.
Under these assumptions, we can show that energy is conserved, as follows. Let
V(x) denote the potential energy, defined by F(x)=—-dV/dx. Then
dv

X+—=0. 1
met )
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RETT ELETTRICHE NON LINEARI

Si consideri la rete neurale cellulare semplificata, composta da sole due celle, e descritta dal
seguente sistema di equazioni differenziali:

dl’l

5 = Tt any ey (1)
t

dCL‘Q

o = Tt2tanytany (2)

At
i yd

A-" / ‘[1

-1

Assumendo a;; = 1.1, a12 = —0.08, a9 = 2.0:

1.

Si determinino analiticamente tuttj i punti di equilibrio della rete e le loro caratteristiche
di stabilita.

Si determinino, per via numerica, le varietd stabili dei punti di sella.

. Si verifichi che le varietd stabili dividono il piano 1,73 (spazio delle fasi) in tre regioni,

che rappresentano i bacini di attrazione di opportuni attrattori.

Si determinino (sfruttando il risultato ottenuto al punto 1 e mediante la simulazione) i tre
attrattori della rete corrispondenti ai tre bacini di attrazione.

. Si verifichi, mediante la simulazione nel tempo, la correttezza dei bacini di attrazione e

degli attrattori determinati ai punti 3 e 4.
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