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r e s t a r t ;
x(t) = #prey (rabbits)
y(t) = #predators (wolves)

d e 1  : =  d i f f (  x ( t ) , t  )  =  a l p h a 1 * x ( t )  -  b e t a 1 * x ( t ) * y ( t ) ;

d e 2  : =  d i f f (  y ( t ) , t )  =  + b e t a 2 * x ( t ) * y ( t )  -  a l p h a 2 * y ( t ) ;

p o p e q u i l  : =  {  r h s (  d e 1 ) = 0 ,  r h s ( d e 2 ) = 0  }  ;

s o l v e (  p o p e q u i l ,  { x ( t ) , y ( t ) }  ) ;

a l p h a 1  : =  0 . 1 ;  b e t a 1  : =  0 . 1 ;  b e t a 2  : =  0 . 0 2 ;  a l p h a 2  : =  0 . 0 5 ;

Here's how we get a numerical approximation to the solutions for x(t) and y(t).
F  : =  d s o l v e (  { d e 1 , d e 2 , x ( 0 ) = 1 , y ( 0 ) = 0 . 2 } ,  { x ( t ) , y ( t ) } ,  n u m e r i c  ) ;

F ( 0 ) ;

F ( 1 ) ;

F ( 2 ) ;

To visualize this, the odeplot in the plots package.  There are several options.
w i t h ( p l o t s ) :
o d e p l o t (  F ,  [ t , x ( t ) ] ,  t = 0 . . 2 0 0  ) ;



>  >  

>  >  o d e p l o t (  F ,  [ [ t , x ( t ) ] , [ t , y ( t ) ] ] ,  t = 0 . . 2 0 0  ) ;

o d e p l o t (  F ,  [ [ t , x ( t ) , y ( t ) ] ] ,  t = 0 . . 2 0 0  ) ;
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>  >  o d e p l o t (  F ,  [ [ x ( t ) , y ( t ) ] ] ,  t = 0 . . 8 0  ) ;

The above representation, a plot of x verses y, is what DEplot shows.
with (DEtoo ls ) :
i n i t v a l s  : =  [ [ x ( 0 ) = 1 , y ( 0 ) = 0 . 2 ] ,  [ x ( 0 ) = 5 , y ( 0 ) = 1 ] ] ;

D E p l o t (  { d e 1 , d e 2 } ,  { x ( t ) , y ( t ) } ,  t = 0 . . 8 0 ,  i n i t v a l s ,  a r r o w s = m e d i u m  
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) ;

The 20 by 20 grid of arrows shows the direction of motion. Random arrow placement
is visually much better. A MACM 204 student implemented this.  

D E p l o t (  { d e 1 , d e 2 } ,  { x ( t ) , y ( t ) } ,  t = 0 . . 8 0 ,  i n i t v a l s ,  a r r o w s = m e d i u m ,
numpoints=100, l i n e c o l o u r = b l u e ,  d i r f i e l d = 2 0 0  ) ;




