CE317 : Computer Methods in Civil Engineering

Lecture 19(:Numerical Integration-Simpson’s Rules

1/3 Simpson’s Rule

Recall that in the trapezoidal rule, we have used a 1st order polynomial to approximate the integral. In order to have a better integral estimate, we can use a higher order polynomial to connect the points of the curve. Let us start with the 2nd order polynomial:
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So that the integral is given by:



where h = (b-a)/2. The above formula is called Simpson’s 1/3 rule. For multiple applications of the method, we get:
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where h = (b-a)/n.

Example1


Compute the integral   using Simpson’s 1/3 rule with n = 4, and n = 8. Note that the exact value up to 6 decimal points is

For n = 4:
	x
	f(x)

	1


	0.3679

	1.5


	0.1291

	2


	0.0259

	2.5


	0.0031

	3


	0.0002


For n = 8
	x
	f(x)

	1
	0.3679

	1.25
	0.2344

	1.5
	0.1291

	1.75
	0.0619

	2
	0.0259

	2.25
	0.0095

	2.5
	0.0031

	2.75
	0.0009

	3
	0.0002


3/8 Simpson’s Rule

If we connect the points of the curve using a 3rd order Lagrange polynomial, the area under the curve can be approximated by the following formula:
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Example2

Repeat example 1 using:

a) a single application of 3/8 Simpson’s rule

b) a double application of 3/8 Simpson’s rule
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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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