
Euler Method 
Runge-Kutta method for tracking 

differential equations





x[1:300], x = g(t)
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Set f(x,t), fa, n, 
given a and b

Start

for i = 2:n+1 

t = a + (i-1)*h 
x(i) =  x(i-1) + h*f(x(i-1),t) 

x =zeros(1,n); 
x(1) = fa; h = (b-a)/n; 

End









y = dsolve('Dy = y+exp(t)’,’y(0)=1','t');





https://youtu.be/PpyH1d1CLmY


https://youtu.be/JOTh3PmNXec




a=0.2,c=10,b=0.1, tau=17

Chaotic differential equation

Given a differential 
equation, find x(t)



RK(Runge-Kutta)4

∂x
∂t

= x(t − τ) − x3(1 − τ)

τ

x(0) = 0.2



Differential 
equation

function 
(Numeric 

table) 

Runge-Kutta 4

a b

x(b)x(t)

4.371220807



2024.5.30

f(t,x)=



for 
i=1:n-1

a=1; h=0.01; b=2;xa=-4 
x=[];

f=inline('1+x^2+t^3'); 
x=[x xa]; 

t=a:h:b; n=length(t);

plot(t,x,'g');  
x(end)

exit

x = [x F4]

cx = x(end) 
t = a + i*h  

F1 = h*f(t,x) 
F2 = h*f(t+h/2,x+F1/2) 
F3 = h*f(t+h/2,x+F2/2) 

F4 = h * f(t+h,x+F3) 
nx = cx+1/6*(F1+2*F2 +2*F3+F4)



for i=1:n-1

a=1; h=0.01; b=2;xa=-4; 
x=[];

f=inline('1+x^2+t^3'); 
x=[x xa]; 

t=a:h:b; n=length(t);

cx=x(end);

F1=h*f(t(i),cx);  
F2=h*f(t(i)+h/2,cx+F1/2); 

nx=cx+1/6*(F1+2*F2+2*F3+F4); 
x=[x nx]

plot(t,x,'g');  
x(end)

exit



for i=1:n-1 
cx=x(end); 
F1=h*f(t(i),cx);  
F2=h*f(t(i)+h/2,cx+F1/2);  

nx=cx+1/6*(F1+2*F2+2*F3+F4); 
x=[x nx]; 
end



a=0.2,c=10,b=0.1, tau=17

Chaotic differential equation

Given a differential 
equation, find x(t)





function demo_RK4_MG()
data=[0;0.9];  % row 1 stores t values, row 2 storing x values
h=0.1;
t=0;
for i=1:1000/h
    L=size(data,2); cx=data(2,L);
    F1=h*mg(data,t,cx); 
    F2=h*mg(data,t+h/2,cx+F1/2); 
    F3=h*mg(data,t+h/2,cx+F2/2); 
    F4=h*mg(data,t+h,cx+F3);
    nx=cx+1/6*(F1+2*F2+2*F3+F4);
    t=t+h;
    data=[data [t nx]'];
end
plot(data(1,:),data(2,:),'b');
return
 
function ans=mg(data,t,x)
if t-17 < 0
    px = data(2,1);
else
    d=abs(data(1,:)-(t-17));
    [v ind]=min(d);
    px=data(2,ind);
end
ans=0.2*px/(1+px^10)-0.1*x;

a=0.2,c=10,b=0.1, tau=17
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