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The Stabilizability of a Controlled System
Describing the Dynamics of a Fishery

Rachid Mchich 1 , Pierre Auger2 and Nadia Raissi3.

This work presents a stock-effort dynamical model, which is a set of four ordinary
differential equations. It describes the evolution of two populations growing and
moving between two fishing zones, on which they are harvested by two different
fleets. In equations of the fishing effort variations, a control function is introduced
as a rate of the revenue investment for each fleet.

The complete system reads as follows:
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ẋ1(t) = R (kx2 − k′x1) + [r1x1(1 −
x1

K1

) − q1E1x1]

ẋ2(t) = R (k′x1 − kx2) + [r2x2(1 −
x2

K2

) − q2E2x2]

Ė1(t) = R [mE2 − m′E1] + α(t)E1(p1q1x1 − c1)

Ė2(t) = R [m′E1 − mE2] + α(t)E2(p2q2x2 − c2)

(1)

The function α(t) is regarded as an investment rate (with respect to time) of
the fishing revenue. We assume that: −1 � α(t) � 1. A negative investment can
be seen as a reduction of the fishing effort.

The analysis of the stabilizability for the aggregated model, in the neigh-
borhood of the interesting equilibrium point, enables the determination of
a Lyapunov function , which ensures the existence of stabilizing discon-
tinuous feedback of the system. This enables to control the system and to
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lead, in an uniform way, any solution of the system towards the equilibrium point.
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