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Example 3: If the curve 
x

c
bxay   is to be used to represent the points )5.4,1( , 

                   )75.4,2( , and )125.7,4( , find the values of a, b, and c by using linear 

                    least squares regression. 

Solution: 

Since the given curve is not a polynomial, we cannot use the general least squares 

matrix, and we must use the general least squares derivation. 

Let the approximating equation (model) 
x

c
bxaxg )( .  
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In matrix form: 
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Solving the above matrix, we get:    5.0a ,  5.1b ,  and  5.2c . 

 

Non-polynomial models 

Linear least-squares regression may be used to fit a non-polynomial model by 

transforming it to a polynomial model, such as 
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x

ey
         xy .lnln            xay .*       (polynomial), 

                             where  yy ln*    and  lna . 

*  
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                             where  xx log*  ,  yy log*  ,  and  loga . 
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Example: The stress-strain data obtained from a compression test of a concrete 

                 cylinder is listed below. Perform a least-squares fit using the equation 

                  BAe , where A and B are constants. 

Strain   ( 610 ) 500 1000 1500 2000 2375 

Stress   (MPa) 15.5 24.6 29.3 30.3 30.6 

Solution: 

Since the given model  BAe  is a non-polynomial, thus we must first transform it 

to a polynomial form. 

         BAe              BA lnln              Bxay      (polynomial), 

                                                                where  x ,  lny   and  Aa ln . 

x , (  ), ( 610 ) 500 1000 1500 2000 2375 

y , ( ln ) 2.74084 3.202746 3.377588 3.411148 3.421 

Now, use the least squares criterion, 
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Solving the above matrix, we get:    734504.2a   and  380242.336B . 

But  Aa ln          aeA            402102.15734504.2  eA . 

 The required equation is    38.3364.15 e . 

 

 

 

 

 

 

 

 

 


