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ODEs with Scilab (segue)

qualitative study of ODE

1 Linear system

A simple example of linear ODE

dx

dt
= Ax (1)

function y=f(t,x,A)

y=A*x;

endfunction

function J=jacobian(t,y)

J=A;

endfunction

n=100;

deltax=1;

deltay=1;

x=linspace(-deltax,deltax,n);

y=linspace(-deltay,deltay,n);

fchamp(f,0,x,y,strf="000")

xselect()

t=linspace(0,8,1000);

A=[[-2,1];[-2,-2]];

u0=[-1;3];
U

=ode(u0,0,t,f, jacobian);

figure(1)

plot2d(U(1,:)’,U(2,:)’,5,"121")
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2 Lokta Volterra equation

This is a very famous example of ODE modelling the evolution of two species in interaction:
the preys x and the predators y.

dx

dt
= αx− βxy, (2)

dy

dt
= −γy + δxy (3)

Here, α, β, γ, δ are positive numbers.
the program

//Resolution of the system)

function[f]=LoktaVoltera(t,u)

f(1)=1./2*u(1)*u(2)-u(1)./2

f(2)=-u(1)*u(2)+u(2)

endfunction

m=150;

u0=[2;2];

t=linspace(0,25,m);
u

=ode(u0,0,t,LoktaVoltera);

subplot(1,3,1)

n=100;

deltax=5;

deltay=5;

x=linspace(-deltax,deltax,n);

y=linspace(-deltay,deltay,n);

fchamp(LoktaVoltera,0,x,y,strf="000")

xselect()

plot2d(u(1,:)’,u(2,:)’,5,"121")

xtitle(’Phase portrait’, ’y’,’x’)

subplot(1,3,2)

plot2d(t,u(1,:)’,4)

xtitle(’Evolution of the predators’, ’t’,’x’)

subplot(1,3,3)

plot2d(t,u(2,:)’,2)

xtitle(’Evolution of the preys’,’t’,’y’)
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Figure 1:
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