
 

EULER’S METHOD 

yi+1= yi + f (xi, yi)h                     h=step size 

HEUN’S METHOD 

Predictor             yi+1
o = yi + f(xi, yi)h 

Corrector              yi+1 = yi +
f(xi, yi) + f(xi+1, yi+1

o )

2
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THE MIDPOINT (OR IMPROVED POLYGON) METHOD 

Predictor          yi+1/2 = yi + f(xi, yi)
h

2
 

Corrector             yi+1 = yi + f(xi+1/2, yi+1/2)h 

RUNGE-KUTTA METHODS 

Second-Order Runge-Kutta Methods 

Ralston’s Method            
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Third-Order Runge-Kutta Methods 

𝑦𝑖+1 = 𝑦𝑖 +
1

6
(𝑘1 + 4𝑘2 + 𝑘3)ℎ                

𝑘1 = 𝑓(𝑥𝑖 , 𝑦𝑖)                                          

𝑘2 = 𝑓 (𝑥𝑖 +
1

2
ℎ, 𝑦𝑖 +

1

2
 𝑘1ℎ)             

𝑘3 = 𝑓(𝑥𝑖 + ℎ, 𝑦𝑖 − 𝑘1ℎ + 2𝑘2ℎ)       

 

Fourth-Order Runge-Kutta Methods 

𝑦𝑖+1 = 𝑦𝑖 +
1

6
(𝑘1 + 2𝑘2 + 2𝑘3 + 𝑘4)ℎ                

𝑘1 = 𝑓(𝑥𝑖 , 𝑦𝑖)                                                       

𝑘2 = 𝑓 (𝑥𝑖 +
1

2
ℎ, 𝑦𝑖 +

1

2
 𝑘1ℎ)                         

𝑘3 = 𝑓 (𝑥𝑖 +
1

2
ℎ, 𝑦𝑖 +

1

2
 𝑘2ℎ)                         

𝑘4 = 𝑓(𝑥𝑖 + ℎ, 𝑦𝑖 + 𝑘3ℎ)                                  

 


