
Predator Prey modeling Solving ordinary differential equations
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Predator Prey modeling Solving ordinary differential equations





Predator-Prey model

r = number of rabbits

f = number of foxes

↵ = birth rate of rabbits

� = death rate of rabbits

� = birth rate of foxes

� = death rate of foxes

In a small time interval rabbits are born and rabbits die 
because of foxes (there is no other cause of death for 
rabbits. In the same time interval foxes are born, the more 
rabbits are available the more foxes can be fed and 
maintained, foxes die of unknown causes.
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Numerical Solution of an ODE



Euler method

y1 = y0 + y0(t0)�



Euler method to solve for Lotka Voltera

x1 = x0 + x

0(t0)�

y1 = y0 + y

0(t0)�



Euler method to solve for Lotka Voltera
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// rabbits gets eaten at rate beta and reproduce at rate alpha 
// 
double prey(double alpha, double beta, double r, double f) 
{ 
  return alpha*r - beta*r*f; 
} 

// foxes eat rabbits and produce more foxes at rate delta 
// and die at rate alpha 
double predator(double delta, double gamma, double r, double f) 
{ 
  return delta * r * f - gamma * f; 
} 

// 
// xk = xk-1 + (axk-1 - bxk-1yk-1) Delta-t, 
// yk = yk-1 + (-cyk-1 + pxk-1yk-1) Delta-t. 
// 
void euler(double & r0, double & f0, double deltat, vector<double> parameters) 
{ 
  double alpha = parameters[0]; 
  double beta = parameters[1]; 
  double delta = parameters[2]; 
  double gamma = parameters[3]; 
  double r; 
  double f; 
  r = prey(alpha, beta, r0, f0) * deltat; 
  f = predator(delta, gamma, r0, f0) * deltat; 
  r0 += r; 
  f0 += f; 
} 


