CE317 : Computer Methods in Civil Engineering

Lecture 15(:Curve Fitting-Linearization of Non-linear Relationships: 

In general, the straight line does not provide a good fit for the given data points. To improve the fitting we might need to:

1- Use a higher order polynomial. Let say we use a 2nd order polynomial:

2- Use some popular Non-linear relationships like: 
1- Exponential Relationship:
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In order to find the constants we need to transform the above nonlinear relation to a linear one. How?

2- Power Relationship
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To transform it to a linear one:

3- Saturation Growth Rate Relationship
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which can be  transformed to a linear relationship by:

Example

The following data can be approximated by the power equation
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Transform the relation to a linear one and determine the constants a and b.

	x
	y

	0.5
	0.012

	1
	0.11

	1.5
	0.328

	2
	0.81

	2.5
	1.543

	3
	2.702

	3.5
	4.278

	4.5
	9.143

	5
	12.48

	23.5
	31.4


Solution

The constants a and b can be obtained from the following table:

	x


	y


	x'=

Log (x)
	y'=

Log(y)
	(x')2

	x' * y'



	0.5
	0.012
	-0.3
	-1.94
	0.09
	0.584

	1
	0.11
	0
	-0.96
	0
	0

	1.5
	0.328
	0.176
	-0.48
	0.031
	-0.09

	2
	0.81
	0.301
	-0.09
	0.091
	-0.03

	2.5
	1.543
	0.398
	0.188
	0.158
	0.075

	3
	2.702
	0.477
	0.432
	0.228
	0.206

	3.5
	4.278
	0.544
	0.631
	0.296
	0.343

	4.5
	9.143
	0.653
	0.961
	0.427
	0.628

	5
	12.48
	0.699
	1.096
	0.489
	0.766

	∑
	
	
	2.947
	-0.17
	1.81
	2.489
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3.0114
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-1.005
So that b = b’ = 3.0114, 
a = 10-1.005 = 0.0989

We now can check how good is our regression line:

	X


	y(experimental)


	y(estimated)=
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	0.5
	0.012
	0.012265198



	1
	0.11
	0.0989



	1.5
	0.328
	0.335333938



	2
	0.81
	0.797476732



	2.5
	1.543
	1.561538994



	3
	2.702
	2.70395362



	3.5
	4.278
	4.301330369



	4.5
	9.143
	9.168123515



	5
	12.48
	12.59141571




( 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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