
Runge-Kutta Espliciti 
 
 
Heun  
 

0 0 0 
1 1 0 
 1/2 1/2 

 
 
 
Eulero Modificato  
 

0 0 0 
1/2 1/2 0 
 0 1 

 
 
 
Ralston  
 

0 0 0 

2/3 2/3 0 
 1/4 3/4 

 
 
 
? 
 

0 0 0 0 
1/3 1/3 0 0 

2/3 0 2/3 0 
 1/4 0 3/4 

 
 
 
Nyström 
 

0 0 0 0 
2/3 2/3 0 0 
2/3 0 2/3 0 

 2/8 3/8 3/8 
 
 
 
Runge-Kutta 3 
 

0 0 0 0 
1/2 1/2 0 0 
1 -1 2 0 

 1/6 4/6 1/6 
 



 
Runge-Kutta 4 
 
 

0 0 0 0 0 
1/2 1/2 0 0 0 
1/2 0 1/2 0 0 
1 0 0 1 0 
 1/6 1/3 1/3 1/6 

 
 
 
Kutta  
 
 

0 0 0 0 0 
1/3 1/3 0 0 0 
2/3 -1/3 1 0 0 
1 1 -1 1 0 
 1/8 3/8 3/8 1/8 

 
 
 
Gill se r = sqrt(2) 
 
 
 

0 0 0 0 0 
1/2 1/2 0 0 0 
1/2 (r-1)/2 (2-r)/2 0 0 
1 0 -r/2 1+r/2 0 
 1/6 (2-r)/6 (2+r)/6 1/6 

 
 
Merson 
 
 

0 0 0 0 0 0 
1/3 1/3 0 0 0 0 

1/3 1/6 1/6 0 0 0 
1/2 1/8 0 3/8 0 0 

1 1/2 0 -3/2 2 0 
 1/6 0 0 2/3 1/6 

 
 



Runge-Kutta  diagonalmente impliciti 
 
 
 
Trapezi 

 
  
 
 
 

 
 
 
 
A-Stabile di ordine 3            Butcher-Lobatto di ordine 4                     
 

  

2

1

2

1
6

33

3

3

6

33

0
6

33

6

33

+−−

++

                               

6

1

3

2

6

1
0101

0
4

1

00

4

1

0

2

1

0

      

                      
 
 
 
Hammer 
 
0 0 0 
2/3 1/3 1/3 

 1/4 3/4 
 
 
 
 
DIRK 
 
(1+k)/2 (1+k)/2 0 0 

0.5 -k/2 (1+k)/2 0 

(1-k)/2 1+k -1-2k (1+k)/2 

 1/6k2 1-1/(3k2) 1/6k2 

 
Dove k può assumere i seguenti valori 2cos(10°)/sqrt(3), -2cos(50°)/sqrt(3), -2cos(70°)/sqrt(3). 
 
 

 

0 0 0 

1 1/2 1/2 

 1/2 1/2 



Runge-Kutta  Impliciti 
 
 
Gauss  
 
s = 1  Punto Medio Implicito (si può considerare un diagonalmente implicito) 
 

1/2 1/2 

 
 

1 

 
s = 2 
 

(3- 3 )/6 1/4 (3-2 3 )/12 

(3+ 3 )/6 (3+2 3 )/12 1/4 

 1/2 1/2 

 
s = 3 
 

½ - 15 /10 5/36 2/9- 15 /15 5/36- 15 /30 

1/2 5/36+ 15 /24 2/9 5/36 - 15 /24 

½ + 15 /10 5/36+ 15 /30 2/9+ 15 /15 5/36 

 5/18 4/9 5/18 

 
 
Radau 
 
s = 1  Eulero Implicito (si può considerare un diagonalmente implicito) 
 

1 1 

 
 

1 

 
s = 2 
 

1/3 5/12 -1/12 

1 3/4 1/4 

 3/4 1/4 

 
s = 3 
 

(4 - 6 )/10 (88-7 6 )/360 (296-169 6 )/1800 (-2+3 6 )/225 

(4 + 6 )/10 (296+169 6 )/1800 (88+7 6 )/360 (-2-3 6 )/225 

1 (16- 6 )/36 (16+ 6 )/36 1/9 

 (16- 6 )/36 (16+ 6 )/36 1/9 

 



Runge-Kutta  Immersi 
 
Eulero Esplicito-Heun 

 
0 0 0 
1 1 0 
 1/2 1/2 
 1 0 

 

Dormand-Princesche 5(4) 

 

 

Fehlberg 5(4) 

 

 0 

 1/4 1/4 

 3/8 3/32 9/32 

 12/13 1932/2197 −7200/2197 7296/2197 

 1 439/216 −8 3680/513 −845/4104 

 1/2 -8/27 2 −3544/2565 1859/4104 −11/40  

  16/135 0 6656/12825 28561/56430 −9/50 2/55 

  25/216 0 1408/2565 2197/4104 −1/5 0 
 
 
 



Dormand-Princesche 8(7) 

 


