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EXAMPLE 6

Determine the nature of the trajectories in solution space for the system

Solution: The eigenvalues are (3 = i/7)/4, which yields r = |3 + iv7)/4] = 1 and
6 = tan~1(+/7/3), which is an irrational multiple of . All trajectories are elliptical around
the origin and irrationally periodic, and so the points (x,, y,) never quite repeat themselves.
Instead, they gradually trace out an entire ellipse as n — oo (see Fig. 4.21).
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FIGURE 4.22

EXAMPLE 7

Determine the nature of trajectories in solution space for the prey—predator model
Py =05P, — Q,
Quy1 =0.25P, +0.5Q,

Solution: This time the eigenvalues (1 & i)/2 satisfy r = |(1 £i)/2| = l/ﬁ and § =
7 /4. The origin must be a sink and trajectories must spiral inward toward it. The angle of
the solution vector is periodic with period m = 8, since 8(r/4)/(27) = 1is an integer (see
Fig. 4.22). We remark once again that the system ceases to model the true populations when

either becomes negative. u



