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Chapter 5 Initial-value problem 
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Runge-Kutta method 

A. Order 2 
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Order 3 
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System of Equations 
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Ex.  

22 2 sinty y y e t    , 0 1t  , (0) 0.4y   , (0) 0.6y    

Ans. Set 1x y  and 2x y . 

The system of equations will be 2
2 2 1sin 2 2tx e t x x     and 1 2x x  . 

The other Methods 
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Adams-Bashforth two-step explicit method 
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Adams-Bashforth three-step explicit method 
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Adams-Bashforth four-step explicit method 
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Adams-Moulton two-step explicit method 

 0w  , 1 1w  , 
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Adams- Moulton three-step explicit method 
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Runge-Kutta-Fehlberg method (order of 5) 
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HW5 

1. The initial-value problem 

21 ( / ) ( / )y y t y t    , 1 2t  , (1) 0y   has the exact 

solution ( ) tan(ln )y t t t . 

a. Use Euler’s method with 0.1h   to approximate the solution, and 



Chapter 5 9/16/2013  Prof. R.-T. Wang 

5 

compare it with the actual values of y . 

b. Use Taylor’s method of order 2 with 0.1h   to approximate the 

solution, and compare it with the actual values of y . 

2. The system of initial-value problems 

1 1 2

1
9 24 5cos sin

3
u u u t t     , 1

4
(0)

3
u  , 

2 1 2

1
24 52 9cos sin

3
u u u t t      , 2

2
(0)

3
u  , 

has the unique solution 

3 39
1

1
2 cos

3
t tu e e t    , 3 39

2

1
2 cos

3
t tu e e t     . 

Try 0.05h   and 0.1h   in Runge-Kutta method, and compare their 

results with the exact value. 


