CE317 : Computer Methods in Civil Engineering

Lecture 22(:Numerical Solution of ODE’s-4th Order Runge-Kutta Method. 

4th Order Runge-Kutta Method. 

To solve 
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, y (x0) = constant  for y(x), the following incremental equations are used:


[image: image2.wmf]),

2

2

(

)

(

)

(

4

3

2

1

6

1

k

k

k

k

x

y

x

y

h

i

i

+

+

+

+

=

+

   where


[image: image3.wmf])

,

(

1

i

i

y

x

f

k

=

,


[image: image4.wmf])

,

(

1

2

1

2

1

2

h

k

y

h

x

f

k

i

i

+

+

=

,


[image: image5.wmf])

,

(

2

2

1

2

1

3

h

k

y

h

x

f

k

i

i

+

+

=

, and


[image: image6.wmf])

,

(

3

4

h

k

y

h

x

f

k

i

i

+

+

=

.

Example1:

Use the 4th-order Runge-Kutta method to determine y(0.4) for the following ODE:
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Use h = 0.1

Solution:  Final answer is y(0.4) = 

Example2:

Use the 4th-order Runge-Kutta method to determine y(1) for the following ODE:
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Use h = 0.2

Solution: Final answer is y(1) = -0.5774

2nd Order ODE

Can we use the previous methods to solve the following ODE:
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( Important: This handout is only a summery of the lecture. The student should take detailed notes during the class and refer to the textbook for more examples and discussion.
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