How to solve a differential equation, when dsoleesh't work.

Predator-prey model

> dsol ve( {diff(x(t),t)
di Ff(y(t),t)

X(t) -0.4*x(t)*y(t),
0.5*x(t)*y(t)-0.1*y(t) }, {x(t),y(t)});
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7> # Now, find an approxi mate sol ution instead
restart:
read("d:/ 475/ RungeKutta. mpl ") :

> # To apply the program prepare input
f := Vector(2): # the RHS functions
f[1 :=(t,x,y) ->x - 0.1*x*y:

L f[2] = (t,x,y) -> 0.02*x*y-0.5*%y:
> f;
(t,x,y) »x—0.1xy
)

(t,x,y)—0.02xy — 0.5y
[> a, b :=0, 50: # the tinme interval
[> c := Vector([10,2]): # initial values
> m:= 1000:

> t, y := RungeKutta(f,a,b,c,nm;
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| 1..1001 Vector
fy:= Data Type: anything X 3)
Sorage: rectangular

Order: Fortran_order

[> plotl := plot( [seq([t[k],y[1l][K]],k=1..m] ):
[> plot2 := plot( [seq([t[k],y[2][K]],k=1..m] ):
> plots[display] ({plotl,plot2});
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> plot( [seq([y[1][Kk].,y[2][k]].k=1..m] );
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[> cl := Vector([20,5]):
> t, z := RungeKutta(f,a,b,cl, m;
| 1..1001 Vector

column

{70 Data Type: anything X @)

Storage: rectangular

Order: Fortran_order

> plot( [seq([z[1][k],z[2][k]].k=1..m] );
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> pl := plot( [seq([y[1][K],y[2][K]] k=1..m]
p2 := plot( [seq([z[1][K],z[2][K]], k=1..m]
pl ot s[di splay] ({pl, p2});

) :
) :
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:> # To find the fixed point
solve( {f[1](s,u,v)=0, f[2](s,u,vVv)=0}, {u,v});
| {u=0.,v=0.}, {u=25.,v=10.} (5)

>

Project:

Project 5.8, part 1
Project 5.9, part 1



