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Abstract: The interpolation by 
polynomial of degree n, )x(pn , may 
smooth any curve )x(fy =  with the 
condition that this polynomial must 
passes through 1n +  points of the 
curve )x(fy = . This condition may 
make the shape of the curve of 

)x(py n=  different from the exact 
shape of curve of )x(fy =  especially 
in the case that the points of )x(f  are 
obtained from an experiment which 
may not be the exact point of the 
curve )x(fy = . But the least square 
approximation by orthogonal 
polynomial, )x(q n , may give the better 
shape than the interpolation by 
polynomial, )x(pn . However the curve 
of )x(qy n=  may not pass through 
any exact point of the curve )x(fy = . 
M.Podisuk, P.Rattanathanawan and 
P.Phataranavik in [1] introduced the 
sequences of orthogonal polynomials 
with step functions as their weight 
functions but they did not use them 
for least square approximation. In this 
paper, the sequences of orthogonal 
polynomials with step functions as 
their weight functions will be used for 
least square approximation. 
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1. Introduction 

The interpolation of the function, 
)x(f , by polynomial, )x(pn , is of the 

form 
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 The equation (1) is called 
Lagrange method and the equation (2) is 
called Newton divided difference 
method. 
 The least square approximation 
method of the function )x(f  by 
polynomial )x(q n  is of the form 
       )x(pd...)x(pd)x(q nn00n ++=    (3) 
where )x(p),...,x(p n0  are the orthogonal 
polynomials with respect to the weight 
function )x(w  in the interval ]b,a[  and 
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2. Orthogonal Polynomials 
 In this paper, 6 sequences of 
orthogonal polynomials are constructed.  
The orthogonal polynomials up to 
degree 7 are obtained for each sequence 
of orthogonal polynomials. 
 The 6 weight functions are step 
functions and they are, respectively. 
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Third weight function 
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 Fourth weight function 
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Fifth weight function 
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Sixth weight function 
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The 6 sequences of orthogonal 
polynomials of the above weight 
functions are as follow (up to orthogonal 
polynomial of degree 7 for each 
sequence). 

First Sequence. 
1)x(p0 =  583333.0x)x(p1 −=  
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)123035.0x)(024299.0x(

−−
−−−

−−=

 
3. Example 

Examle 1.Use the first sequence 
and the fifth to smooth the curve 

⎩
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∈−
∈
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]1,5.0[x),x1(2
)5.0,0[x,x2

)x(f . 

For the first weight function, we 
obtain. 

1y = 0.606061-0.181818 x  

2y = -0.116959+3.73099 x -3.74269 2x  

3y  = -0.1630689+4.251832 x  
-4.969608 2x +0.7850438595 3x  

4y = -0.16307+4.25189 x -4.969876 2x  
+0.785447 3x -0.000196 4x  

5y = -0.133721+3.404703 x  
+0.738025 2x -13.913479 3x  
+16.065104 4x -6.277320 5x  

6y = -0.251467 +8.172574 x  
-45.30733 2x +164.657859 3x  
-310.272999 4x +274.931115 5x  
-92.132165 6x  

7y = -0.251467 + 8.172574 x  
-45.307339 2x +164.657858 3x  
-310.272900 4x +274.931115 5x  
-92.132165 6x  
and their graphs are in the following 
figure. 
 
 
 
 

 
    
 
 
 
 
 
 
 For the fifth weight, we obtain. 

1y = 0.090909-0.181818 x  

2y = -0.461988+3.754386 x -3.74269 2x  

3y  = -0.429135+3.332253 x  
-2.614477 2x -0.785044 3x  

4y = -0.267865-0.038765 x  
+13.180985 2x  
+26.176532 3x +13.024469 4x  

5y = -0.288722+0.613999 x  
+8.41654 2x -12.981746 3x  
2.278116 4x +6.269652 5x  

6y = -0.37415 +4.316624 x  
-29.74765 2x +143.974119 3x  
-303.819136 4x +277.191788 5x  
-91.907466 6x  

7y = -0.362424 + 3.639586 x  
-20.325445 2x +90.090233 3x  
-151.686320 4x +53.04218 5x  
+73.180292 6x -47.960457 7x  
and their graphs are in the following 
figure. 
 
 
 
 
 
 
   
 
 
 
 
 

Example 2. Use the second 
sequence to smooth the curve 
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2
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2
9x3

3
2)x(f +−+= , ]1,0[x∈ . 

 We obtain the following 
polynomials. 

1y = 1.177485380-0.1605263150 x  

2y = 0.74693+2.089474 x  
-2.249999991 2x  

3y = 0.666667+3 x  
-4.499999526 2x +1.499999690 3x  

4y = 0.620399+3.889095 x  
-8.369292 2x +7.460391240 3x  
-2.980196 4x  

5y = 0.6203997+3.88909 x  
-8.369258 2x +7.460306 3x  
-2.9801 4x -0.000038 5x  

6y  = 0.6203987+3.889130 x  
-8.369652 2x +7.4618605 3x  
-2.982995 4x +0.002502 5x  
-0.000847 6x  

7y = 0.620399+3.88913 x -8.369652 2x  
+7.46186 3x -2.982995 4x +0.0025024 5x  
-0.000847 6x  
and their graphs are in the following 
figure. 
 
 
 
 
 
    
 
 
 
 
 
 

Example 3. Use the third 
sequence to smooth the curve  

32 x
2
3x

2
9x3

3
4)x(f −+−= , ]1,0[x∈ . 

 We obtain the following 
polynomials. 

1y  = 1.0250790.144286 x  

2y  = 1.344524-2.105714 x +2.25 2x  

3y  = 1.416667-3 x +4.5 2x -1.5 3x  

4y  = 1.416667-3 x  
+4.500011 2x -1.500017 3x  
+0.000009 4x  

5y = 1.416667-3.000008 x  

+4.500052 2x -1.500127 3x +0.000132 4x  
-0.000050 5x  

6y =1.416668+3.000054 x  

+4.500532 2x -1.502111 3x +0.003911 4x  
-0.003393 5x +0.0011145 6x  

7y = 1.416656-
2.999346 x +4.490583 2x -1.445142 3x -
0.155626 4x  
+0.228489 5x -0.1669527 6x  
+0.048019 7x  
and their graphs are in the following 
figure. 
 
 
 
 
 
 
    
 
 
 
 
 
 Example 4. Use the fourth 
sequence and the sixth sequence to 
smooth the curve of  
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)
3
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)x(f 2 . 

 For the fourth, we obtain. 
1y = 0.265700-0.101449 x  
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2y = -0.004258+1.233512 x  
-1.228164 2x  

3y = 0.014346+1.036197 x  
-0.770901 2x -0.290314 3x  

4y = -0.026417+1.784357 x  
-3.8756287 2x +4.258768 3x  
-2.175581 4x  

5y = -0.057582+2.646024 x  
-9.479881 2x +18.424777 3x  
-.490017 4x +5.941021 5x  

6y = 0.032638-0.920027 x  
+24.220864 2x -110.002361 3x  
+213.825647 4x -190.978059 5x  
+63.859403 6x  

7y = 0.052091-1.951126 x  
+37.411191 2x -
179.802678 3x +398.090969 4x -
447.464946 5x  
+243.9241265 6x -50.23289231 7x  
and graphs are in the following figure. 
 
 
 
 
 
 
    
 
 
 
 
 For the sixth sequence, we 
obtain. 

1y = 0.164251+0.101449 x  

2y = 0.001089+1.222816 x -1.228164 2x  

3y = -0.010672+1.376546 x  
-1.641842 2x  +0.2903137527 3x  

4y = -0.034500+1.892905 x  
-4.152748 2x +4.443455933 3x  
- 2.175529033 4x  

5y = -0.015653+1.294255 x  

+0.265344 2x -7.877027 3x  
+12.217483 4x -5.941988 5x  

6y = 0.038156-1.085574 x  
+25.301366 2x +217.012575 4x  
-112.803964 3x -192.346605 5x  
+63.916762 6x  

7y = 0.022062-0.142082 x  
+11.9831834 2x -35.698000 3x  
-2.916682 4x +134.666381 5x  
-178.969629 6x +71.115022 7x  
and their graphs are in the following 
figure. 
 
 
 
 
    
 
 
 
 
 
 
 
4. Conclusion 
 All results are as good as they are 
expected. We recommend all six 
sequences of orthogonal polynomials 
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