CE317 : Computer Methods in Civil Engineering

Lecture 22(:Numerical Solution of ODE’s-2nd Order Eqs 

Example

Solve the following ODE and obtain the solution at x = 0.6 using h = 0.2:
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Solution

Let 
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, then the original ODE can be represented by the following two ODE’s:
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Procedure:

We cannot start with  eq. (1). Why?

So we start with eq. (2): for x0 = 0. &  u0 = 2 , we have:

u1 = u0 + h f (x0 , u0) = 2 + 0.2 (2 + 0) = 2.4

Similarly, we get:

u2  = 2.92

 u3 = 3.58

Then, we repeat the same procedure to eq. (1): 

y1 = y0 + h f (u0) = 1 + 0.2 (2 ) = 1.4

Similarly, we get:

y2  = 1.88

 y3 = 2.46

So that y(0.6) = y3 = 2.46

Exact solution is y(0.6) = 2.69

( 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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