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1. (a) dz/dt = —0.05z + 0.0001zy. If y = 0, we have dz/dt = —0.05z, which indicates that in the absence of y, =
declines at a rate proportional to itself. So z represents the predator population and y represents the prey
population. The growth of the prey population, 0.1y (from dy/dt = 0.1y — 0.005zy), is restricted only by
encounters with predators (the term —0.005zy). The predator population increases only through the term
0.0001zy; that is, by encounters with the prey and not through additional food sources.

(b) dy/dt = —0.015y + 0.00008zy. If z = 0, we have dy/dt = —0.015y, which indicates that in‘the absence of
z, y would decline at a rate proportional to itself. So y represents the predator population and z
represents the prey population. The growth of the prey population, 0.2z (from
dz/dt = 0.2z — 0.0002z2 — 0.006zy = 0.2z(1 — 0.001z) — 0.006zy), is restricted by a carrying capacity of
1000 [from the term 1 — 0.001z = 1 — z/1000] and by encounters with predators (the term —0.006zy). The
predator population increases only through the term 0.00008zy; that is, by encounters with the prey and not
through additional food sources.

2 (a) dz/dt = 0.12z — 0.0006z% + 0.00001zy. dy/dt = 0.08y + 0.00004zy.
The zy terms represent encounters between the two species z and y. An increase in y makes dz /dt (the growth
rate of ) larger due to the positive term 0.00001zy. An increase in 2 makes dy/ dt (the growth rate of y) larger
due to the positive term 0.00004xy. Hence, the system describes a cooperation model.

(b) dz/dt = 0.15z — 0.0002z* — 0.0006zy = 0.15z(1 — £/750) — 0.0006zy.
dy/dt = 0.2y — 0.00008y? — 0.0002zy = 0.2y(1 ~ y/2500) — 0.0002zy.
The system shows that z and y have carrying capacities of 750 and 2500. An increase in z reduces the growth
rate of y duc to the negative term —0.0002zy. An increase in y reduces the growth rate of z due to the negative
term —0.0006zy. Hence, the system describes a competition model.
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