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ABSTRACT 

In this paper, we took some interpolation points and found a polynomial passing 

through it by simple way. Using a slave of a system of equations composed of interpolation 

points, such that the y-axis of this point will be as solution of equations, and x-axis will be 

equations that find it by composition interpolation points with constant points to make a 

system of polynomials, by solving this system we get a result of the constant points that will 

be shaping interpolation polynomial. 
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Introduction  

       Many times we find mathematical 

problems need solutions without sufficient 

data, many scientists works to finding 

logical solutions, but these solutions always 

be accompanied by a different error rates. In 

this paper we will examine a new method of 

Interpolation by another way to defining 

curves by using new interpolation 

polynomial. We will see that this is far more 

useful than either the Cartesian description 

or the polar form. Although we shall only 

study planar curves the polynomial 

description can be generalized to the 

description of spatial curve to find 

interpolation points.  

 

Basic Definitions 

       In this section, the basic definitions with 

properties are presented, we will show the 

meaning of interpolation and represents it by 

spline method interpolation, and show that 

some of characteristics to this method. 

The concept of meaning interpolation, linear 

Spline interpolating and cubic spline were 

introduced by Levy [1], Suli, Mayers [2] 

and Stoer, Bulirsch [3], respectively.  

Definition 2.1 An unknown function      

for which someone supplies you with its 

(exact) values at       distinct points 

                  
                     are given. The 

interpolation problem is to construct a 

function      that passes through these 

points, i.e., to find a function      such that 

the interpolation requirements       

              are satisfied. 

Definition 2.2: Suppose that   is a real-

valued function, defined and continuous on 

the closed interval      . Further       
            be a subset of      , with 

                      . The 

linear spline   , interpolating   at the points 

  , is defined by  

 

      
     

        
        

      

       
        

                              (1)  

Definition 2.3 A cubic spline (function)    

on   is a real function            with 

the properties: 

          , that is,    is twice 

continuously differentiable on        
   coincides on every subinterval 
                       with a 

polynomial of degree three. 

Thus a cubic spline consists of cubic 

polynomials pieced together in such a 

fashion that their values and those of their 

first two derivatives coincide at the 

                     
Proposed Method (MAF Interpolation) 

When we have     interpolation points [ 

let as :                       ], then 

to find a interpolation polynomial that 

passes through these points, then we have 

    values of the polynomial, we can 

choose this points as follow: 
Let          

     
               

To find the value of         , suppose that: 

       
             

       
             

                                                  
        

                            (2) 
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We can solve this system by suppose: 
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   (4) 

From equation (4), we can find the value of 

       , therefor the interpolation 

polynomial  will be as 

         
             . 

 

Comparing the Results by Test Example 

In this section, we will know a 

method which is less error by found a ratio 

error for two test examples by cubic spline 

and MAF Interpolation than compare a 

results for it. 

Notes [4]: 

We will find the ratio error in the test 

examples by using          definition as 

the following formula: 
                                

                
    

 

                       (5) 
 

 

Examples: Table 4.1 shows many data for many functions, as follow: 
Table 4.1 : Interpolation points for many function 

 

 

 

 

 

 

 

 

 

 

    

Recall that, a            was given in 

[5], as follows: 
 
     

 
         

            
                        

                                                                           
   (6) 

where            ,           
    

            
      . 

 

 

 

To construct approximation polynomial to 

above data by two methods (cubic spline 

interpolation and MAF interpolation) and 

comparing between it, we can use the 

following program: 
 

Solution MATLAB Program to   . 
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-2.2114                                                  

-1.3326                                                

0.2668                                               

1.0023                                           

1.8893                                              
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t0= -2.2114 ; t1 = -1.3326  ; t2 = 0.2668 ; t3 = 

1.0023 ; t4 = 1.8893 ; 

t= [ t0  t1  t2  t3  t4 ]; 

y= t.^2 ; 

y0= y(1,1) ; y1= y(1,2) ; y2= y(1,3) ; y3= y(1,4) ; 

y4= y(1,5); 

h0= t1-t0 ; h1=t2-t1 ; h2=t3-t2 ; h3=t4-t3 ; 

r0= (y1-y0)/h0; 

r1= (y2-y1)/h1; 

r2= (y3-y2)/h2; 

r3= (y4-y3)/h3; 

u1= 2*(h0+h1); 

u2= 2*(h1+h2)-((h1.^2)/u1); 

u3= 2*(h2+h3)-((h2.^2)/u2); 

v1= 6*(r1-r0); 

v2 = (6*(r2-r1))-((h1*v1)/u1); 

v3 = (6*(r3-r2))-((h2*v2)/u2); 

z4 = 0 ; 

z3= (v3-(h3*z4))/u3; 

z2= (v2-(h2*z3))/u2; 

z1= (v1-(h1*z2))/u1; 

z0= 0 ; 

a0 = y0 ; 

a1 = y1 ; 

a2 = y2 ; 

a3 = y3 ; 

b0= -((h0/6)*z1)-((h0/3)*z0)+((y1-y0)/h0) ; 

b1= -((h1/6)*z2)-((h1/3)*z1)+((y2-y1)/h1) ; 

b2= -((h2/6)*z3)-((h2/3)*z2)+((y3-y2)/h2) ; 

b3= -((h3/6)*z4)-((h3/3)*z3)+((y4-y3)/h3) ; 

c0= z0/2 ; 

c1= z1/2 ; 

c2= z2/2 ; 

c3= z3/2 ; 

d0= (z1-z0)/(6*h0) ; 

d1= (z2-z1)/(6*h1) ; 

d2= (z3-z2)/(6*h2) ; 

d3= (z4-z3)/(6*h3); 

x=t0:.001:t4; 

e0= t0:.001:t1; 

e1= t1:.001:t2; 

e2= t2:.001:t3; 

e3= t3:.001:t4; 

Sx0=(d0*((e0-t0).^3))+(c0*((e0-t0).^2))+(b0*(e0-

t0))+a0; 

Sx1=(d1*((e1-t1).^3))+(c1*((e1-t1).^2))+(b1*(e1-

t1))+a1; 

Sx2=(d2*((e2-t2).^3))+(c2*((e2-t2).^2))+(b2*(e2-

t2))+a2; 

Sx3=(d3*((e3-t3).^3))+(c3*((e3-t3).^2))+(b3*(e3-

t3))+a3; 

fx= x.^2 ; 

T= [(t0)^4 (t0)^3 (t0)^2 t0 1 ; (t1)^4 (t1)^3 (t1)^2 t1 

1 ; (t2)^4 (t2)^3 (t2)^2 t2 1 ; (t3)^4 (t3)^3 (t3)^2 t3 

1; (t4)^4 (t4)^3 (t4)^2 t4 1]; 

Sx=[t0 ; t1 ; t2 ; t3 ; t4]; 

Sy=[y]' ; 

b=[ inv(T)*Sy ]; 

px =  (b(1,1)*x.^4)+ (b(2,1)*x.^3) + (b(3,1)*x.^2) + 

(b(4,1)*x) + b(5,1); 

plot(t,y,'o',x,fx,x,px,e0,Sx0,e1,Sx1,e2,Sx2,e3,Sx3) 

syms x 

fx= x.^2 ; 

Sx0=(d0*((x-t0).^3))+(c0*((x-t0).^2))+(b0*(x-

t0))+a0; 

Sx1=(d1*((x-t1).^3))+(c1*((x-t1).^2))+(b1*(x-

t1))+a1; 

Sx2=(d2*((x-t2).^3))+(c2*((x-t2).^2))+(b2*(x-

t2))+a2; 

Sx3=(d3*((x-t3).^3))+(c3*((x-t3).^2))+(b3*(x-

t3))+a3; 

px =  (b(1,1)*x.^4)+ (b(2,1)*x.^3) + (b(3,1)*x.^2) + 

(b(4,1)*x) + b(5,1); 

ErrorS0 = sqrt(abs(int((fx-Sx0).^2,x,t0,t1))); 

ErrorS1 = sqrt(abs(int((fx-Sx1).^2,x,t1,t2))); 

ErrorS2 = sqrt(abs(int((fx-Sx2).^2,x,t2,t3))); 

ErrorS3 = sqrt(abs(int((fx-Sx3).^2,x,t3,t4))); 

ErrorSpline = ErrorS0+ErrorS1+ErrorS2+ErrorS3 

EMAF = sqrt(abs(int((fx-px).^2,x,t0,t4))) 

S0=collect (Sx0); 

S1=collect (Sx1); 

S2=collect (Sx2); 

S3=collect (Sx3); 

 pretty (S0) 

 pretty (S1) 

 pretty (S2) 

 pretty (S3) 

 pretty (px) 

 

Not: We can find another solving to the functions by change above program in some parts 

which it write by red color. 
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Table 4.2 shows the Approximation by MAF polynomial for each functions: 
 

Table 4.2: Approximation by MAF polynomial 

Original 

function 
Approximation by MAF polynomial 

   

     
  

                    
 

  

                 
    

 

                

 
 

                  
 

 

     

     
                 

                
   

                 

               
   

                

              
  

 
                 

                
  

              

              
 

 

       

     
    

   
   

               

             
   

                

             
   

                

             
 

 
                

             
 

 

    

     
                

                
   

                

               
   

               

               
   

               

                
 

 
                

                
 

 

    
 

 
  

      
              

              
   

               

              
   

                

                
   

                

               
 

 
                

               
 

 

 
          

     
 

                 
   

                

                
   

                

               
  

 
                

               
  

                

                
 

 

 

Table 4.2: Approximation by MAF polynomial 

 

Table 4.2 shows the ratio error of cubic spline interpolation and MAF interpolation for each 

functions studied. 
 

Table 4.3: ratio errors 
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Errors                        
 

 
             

Spline                        4.5002                

MAF                            1.8243                      



M.A. Fahel                                                                                                         MJPS Vol:3, No.1, (2016)  

Fig 4.1 shows the plot comparing of original curve, MAF interpolation and spline interpolation  

for each functions: 
 Original 

function 
Plot comparing 
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 Original 

function 
Plot comparing 

    

 

    
 

 
  

 

           

 
Fig. 4.1 plot comparing to each functions 
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Conclusion 

Getting new polynomial interpolation by 

analytical arranged to interpolation points, so the 

MAF interpolation passed through these points. 

Through investigating with previous studies in this 

field, it became clearer that the MAF interpolation 

is more efficient by test and compare it with another 

best method and find the ratio error for it. 
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 محاكاة جديدة لنقاط الاندراج بأستخدام منظومة متعددات حدود لتطبيق التقريب العددي

 مصطفى عباس فاضل
ية التربية الاساسية، جامعة المثنىقسم العلوم ، كل  

 :الخلاصة

. هذا البحث، أخذنا بعض نقاط الاندراج ووجدنا متعددة حدود تمر من خلالها بطريقة جديدة وبسيطة وبدقة عالية في         

باستخدام حل منظومة معادلات تتألف من نقاط الاندراج، بحيث تكون حلول المنظومة عبارة عن المحور الصادي لنقاط 

من خلال . نظومة بواسطة تركيب نقاط الاندراج مع ثوابت اختياريةالاندراج، و المحور السيني سيكون المعادلات لهذه الم

 .حل النظام الناتج نستطيع الحصول على قيم الثوابت الاختيارية والتي ستشكل متعددة الحدود المطلوب
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