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Reference:

1. Introduction to Nonlinear Differential and Integral Equations by Harold T. Davis , page 96.
The simple uninhibited growth given by the DE 

dy/dt = ay                                                     , (1)

is modified with a term –by3  which can provide a limit to the growth.The DE that results is called the logistic equation

                          dy/dt = ay - –by3               .    (2)   

We solve (2)  assuming an initial value y=1e6 and the parameters  a= .02 /yr , b=2e-16/yr  .
The finite difference method is employed by writing

 y(k+1) =y(k) +dt*(a*y(k) -b*y(k).^3)           (3)

with a “small ”  dt = ( 4/(a*2000) ).
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MATLAB CODE

% The logistic curve H. T. Davis, Nonlinear Int. 

% and Diff Eqs page 96

a = .02 ; y(1) =1.e6 ;   ylimit=10e6 ;  b= a/ylimit^2  

tscale=1/a  ; tf=4*tscale; dt =tf/2000 ; 

k=0;

for t=[dt:dt:tf];

    k=k+1;

    y(k+1) =y(k) +dt*(a*y(k) -b*y(k).^3);

end

t=[0:dt:tf];

plot(t,y),xlabel('t~years'), ylabel('population')

