
Population Dynamics   V(t),  P(t) 

 

 

 

 

 

 

 

Equilibria:  (0, 0)  and  (V* = D/β,  P* = r/α) 

 

Self-Regulation? 

 

(1/V) dV/dt = r - α P(t) 

 

(1/P) dP/dt = β V(t) - D 

 

 

 

Per-capita Prey Growth:  Depends on P(t), not V(t) 

 

Per-capita Predator Growth:  Depends on V(t), not P(t) 

 

Lotka-Volterra Predator-Prey Model: No Self-Regulation 

 

 

How did Volterra derive model? 

 

 0-isoclines  (same rate = 0) 

 
Pictures from Ricklefs’ Economy of Nature 

 

dV/dt = r V(t) - α V(t) P(t) 

 

dP/dt = β V(t) P(t) – D P(t) 



 
 

 



 
 

 



 

 
Ricklefs and Miller, 2000 Ecology 



 

 
 



 
 

 



 
 

 

 

 

  



Lotka-Volterra 

 

Population Dynamics   V(t),  P(t) 

 

dV/dt = r V(t) - α V(t) P(t) 

 

dP/dt = β V(t) P(t) – D P(t) 

 

Suppose Prey Self-regulate 

 

 

 

 

 

 

 

 

c:  Crowding, Hence Intraspecific Competition in Prey 

 

 Logistic-like Minus Loss to Predation 

 

 

Consider Rosenzweig-MacArthur Model 

 

dV/dt = r V(t) -  c [V(t)]2  - α V(t) P(t) 

 

dP/dt = β V(t) P(t) – D P(t) 



 
 



 
 



 
 

Self-Regulation: dampens cycles; increasing persistence 

 

May stabilize positive equilibrium node 

 

Prey Self-regulation Stronger than Predation 

 

Stabilizes Interaction 

 


