CE317 : Computer Methods in Civil Engineering

Lecture 16(:Curve Fitting- Interpolation

Interpolation is another type of curve fitting. How is different from least squares?

Suppose we have some accurate data, say:
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	x
	f(x)

	2
	22

	4
	80

	6
	140

	8
	140

	10
	60


If we want to determine the value f (5.25), we can linearly interpolate between the two data points {4,80} and {6,140}:

How about if we want to obtain f ( 7)? Is linear interpolating ok? Why?

So we need to do a higher order interpolation, say quadratic (2nd order polynomial) interpolation. 2nd order interpolation requires 3 points. One possibility is to use the data points {4,80},{6,140} and {8,140}. The other possibility is to use the data points {6,140},{8,140} and {10,60}. How are you going to interpolate through each 3 data points?

Procedure to fit a 2nd order polynomial through 3 data points

Using {4,80},{6,140} and {8,140}

Using {6,140},{8,140} and {10,60}

Lagrange Interpolating Polynomials

Let us now explain a general procedure for generating 1st and higher order interpolating polynomials. Let us start with the 1st order interpolating polynomial: 

	x


	f (x)

	x0

	f (x0)

	x1

	f (x1)
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The above polynomial is known as the 1st order Lagrange interpolating polynomial. The same procedure can be followed for the 2nd order Lagrange interpolating polynomial:

	x


	f (x)

	x0

	f (x0)

	x1

	f (x1)

	x2

	f (x2)
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It can be shown that for the 3rd  order polynomials we have:
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and so on for higher order polynomials.

Example 

Given the data:

	x
	1
	2
	3
	5
	6

	f(x)
	4.75
	4
	5.25
	19.75
	36


Calculate f(4) using 1st, 2nd, and 3rd order Lagrange interpolating polynomials

Solution

a) 1st order Lagrange interpolating polynomial: 
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2nd  order Lagrange interpolating polynomial: 
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3rd  order Lagrange interpolating polynomial: 
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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.





_1081424233.unknown

_1081424445.unknown

_1081424081.unknown

