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a1: الأرانب تكاثر  معدل 
a2: الثعالب موت معدل 
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Example 

b1RF: الثعالب مع التعايش عند الأرانب موت معدل 
b2RF: الأرانب مع التعايش عند الثعالب تكاثر  معدل 

 (تعايش)المفترس النموذج المشترك للضحية و 
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syms f g x y v 
R0=100; 
F0=10; 
a1=0.4; 
b1=0.4; 
a2=2; 
b2=0.1; 
h=0.1; 
f =a1*y-b1*v*y; 
g=-a2*v+b2*v*y; 
X(1) = 0; 
Y(1) = R0; 
V(1)= F0; 
xf = 50; 
for i=1:(xf-X(1))/h 
    x=X(i); 
    y=Y(i); 
    v=V(i); 
    k1=subs(f); 
    m1=subs(g); 
     
    x=X(i)+0.5*h; 
    y=Y(i)+0.5*h*k1; 
    v=V(i)+0.5*h*m1; 
    k2=subs(f); 
    m2=subs(g); 
  
    x=X(i)+0.5*h; 
    y=Y(i)+0.5*h*k2; 
    v=V(i)+0.5*h*m2; 
    k3=subs(f); 
    m3=subs(g); 
     
    x=X(i)+h; 
    y=Y(i)+h*k3; 
    v=V(i)+h*m3; 
    k4=subs(f); 
    m4=subs(g); 
     
    Y(i+1)=Y(i)+(1/6)*(k1+2*k2+2*k3+k4)*h; 
    V(i+1)=V(i)+(1/6)*(m1+2*m2+2*m3+m4)*h; 
    X(i+1)=X(i)+h; 
end 
figure 
plot (X,Y,'r',X,V,'b','LineWidth',2) % numerical solution 
xlabel('Time') 
ylabel('Predator-Prey') 
grid 
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syms f x y v 
h = input('step size='); 
f = input('the function f(x,y,v)='); 
X(1) = input('x0='); 
Y(1) = input('y(x0)='); 
V(1)= input('v(x0)='); 
xf = input('xf='); 
for i=1:(xf-X(1))/h 
    y=Y(i); 
    x=X(i); 
    v=V(i); 
    m1=subs(f); 
    x=X(i)+0.5*h; 
    y=Y(i)+0.5*h*V(i); 
    v=V(i)+0.5*h*m1; 
    m2=subs(f); 
    x=X(i)+0.5*h; 
    y=Y(i)+0.5*h*V(i)+0.25*h^2*m1; 
    v=V(i)+0.5*h*m2; 
    m3=subs(f); 
    x=X(i)+h; 
    y=Y(i)+h*V(i)+0.5*h^2*m2; 
    v=V(i)+h*m3; 
    m4=subs(f); 
    Y(i+1)=Y(i)+h*V(i)+(1/6)*(m1+m2+m3)*h^2; 
    V(i+1)=V(i)+(1/6)*(m1+2*m2+2*m3+m4)*h; 
    X(i+1)=X(i)+h; 
end 
subplot(1,2,1) 
plot (X,Y,'b.') % numerical solution 
subplot(1,2,2) 
plot (X,V,'b.') % numerical solution 

step size=0.1 
the function f(x,y,v)=3+5*x^2-x*v-y 
x0=0 
y(x0)=1 
v(x0)=0 
xf=1 
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syms f g x y v 
h=0.1; 
f =v; 
g=-0.3*v-sin(y); 
X(1) = 0; 
Y(1) = pi/4; 
V(1)= 0; 
xf = 15; 
for i=1:(xf-X(1))/h 
    x=X(i); 
    y=Y(i); 
    v=V(i); 
    k1=subs(f); 
    m1=subs(g); 
     
    x=X(i)+0.5*h; 
    y=Y(i)+0.5*h*k1; 
    v=V(i)+0.5*h*m1; 
    k2=subs(f); 
    m2=subs(g); 
  
    x=X(i)+0.5*h; 
    y=Y(i)+0.5*h*k2; 
    v=V(i)+0.5*h*m2; 
    k3=subs(f); 
    m3=subs(g); 
     
    x=X(i)+h; 
    y=Y(i)+h*k3; 
    v=V(i)+h*m3; 
    k4=subs(f); 
    m4=subs(g); 
     
    Y(i+1)=Y(i)+(1/6)*(k1+2*k2+2*k3+k4)*h; 
    V(i+1)=V(i)+(1/6)*(m1+2*m2+2*m3+m4)*h; 
    X(i+1)=X(i)+h; 
end 
subplot(1,2,1) 
plot(X,Y,'r','LineWidth',2) 
xlabel('t') 
ylabel('teta') 
grid 
subplot(1,2,2) 
plot(X,V,'b','LineWidth',2)  
xlabel('t') 
ylabel('v') 
grid 
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