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Logistic Growth with Harvesting
r e s t a r t ;
w i th (DEtools ) :
L G H  : =  d i f f (  y ( t ) , t )  =  a * y ( t ) * ( Y m - y ( t ) ) - H ;

Y m  : =  1 0 ;    #  t h e  c a r r y i n g  c a p a c i t y
a  : =  0 . 0 1 ;   #  n a t u r a l  g r o w t h  r a t e  =  a * Y m  =  0 . 1
H  : =  0 . 2 ;    #  c o n s t a n t  h a r v e s t i n g  r a t e

i n i t v a l s  : =  [ y ( 0 ) = 1 , y ( 0 ) = 2 , y ( 0 ) = 3 , y ( 0 ) = 8 , y ( 0 ) = 1 0 ] ;

D E p l o t (  L G H ,  y ( t ) ,  t = 0 . . 1 5 0 ,  y = - 1 . . 1 0 ,  i n i t v a l s ,  a r r o w s = m e d i u m  ) ;

1: From the graph, the new maximum carrying capacity C is less than 8.
    What is it?  Hint: it must be a point between 6 and 8 where  y ' = 0.
2: From the graph, the population dies out for y(0)=2 but increases for y(0)=3.
    Let M be the smallest value of y(0) that supports this harvest rate.  What is it?
3: Verify 1 and 2 by including y(0)=C and y(0)=M in the plot.
4: Try larger values of H to determine the maximum sustainable harvest rate ,
    that is, for  there is a y(0) for which the population does not die out
    and for  the population dies out for all y(0).
5:  The maximum sustainable harvest rate  occurs when .
     Can you determine a formula for  in terms of  and .
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Solution
s o l v e (  r h s ( L G H ) ,  y ( t )  ) ;

i n i t v a l s  : =  [ o p ( i n i t v a l s ) ,  y ( 0 ) = 2 . 7 6 3 9 ,  y ( 0 ) = 7 . 2 3 6 1 ] ;

D E p l o t (  L G H ,  y ( t ) ,  t = 0 . . 1 5 0 ,  y = - 1 . . 1 0 ,  i n i t v a l s ,  a r r o w s = m e d i u m
) ;

H  : =  0 . 2 5 ;

s o l v e (  r h s ( L G H ) ,  y ( t )  ) ;

i n i t v a l s  : =  [ y ( 0 ) = 1 0 , y ( 0 ) = 7 , y ( 0 ) = 5 , y ( 0 ) = 4 . 5 , y ( 0 ) = 4 ] ;

D E p l o t (  L G H ,  y ( t ) ,  t = 0 . . 2 0 0 ,  y = - 1 . . 1 0 ,  i n i t v a l s ,  a r r o w s = m e d i u m
) ;




