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Interpolation

Topic: Newton’s Divided 
Difference Polynomial Method

Major: Industrial
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What is Interpolation ?
Given (x0,y0), (x1,y1), …… (xn,yn), find the 
value of ‘y’ at a value of ‘x’ that is not given.
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Interpolants

Polynomials are the most common 
choice of interpolants because they 
are easy to:

Evaluate
Differentiate, and 
Integrate.
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Newton’s Divided Difference 
Method

Linear interpolation: Given                   pass a 
linear interpolant through the data
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Example
A curve needs to be fit through the given points to 
fabricate the cam. If the cam follows a straight line profile 
between x = 1.28 to x = 0.66, what is the value of y at 
x=1.1 ? Find using the Newton Divided Difference 
method.
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Linear Interpolation
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Linear Interpolation (contd)
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Quadratic Interpolation
Given ),,( 00 yx ),,( 11 yx  and ),,( 22 yx  fit a quadratic interpolant through the data. 
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Example
A curve needs to be fit through the given points to 
fabricate the cam. If the cam follows a quadratic profile 
from x=2.2 to x = 1.28 to x = 0.66, what is the value of y 
at x=1.1 ? Find using the Newton Divided Difference 
method.
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Quadratic Interpolation (contd)

))(()()( 102010 xxxxbxxbbxy −−+−+=  

 ,20.20 =x 00.0)( 0 =xy  

 ,28.11 =x  88.0)( 1 =xy  

 ,66.02 =x 14.1)( 2 =xy  

Point x y
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7 -1.2 0
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Quadratic Interpolation (contd)
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Quadratic Interpolation (contd)
))(()()( 102010 xxxxbxxbbxy −−+−+=  
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Quadratic Interpolation (contd)

T he absolu te relative approx im ate error a∈ obtained betw een 

the results from  the first and  second order polynom ial is 
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General Form
))(()()( 1020102 xxxxbxxbbxf −−+−+=

where

Rewriting
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General Form
Given )1( +n  data points, ( ) ( ) ( ) ( )nnnn yxyxyxyx ,,,,......,,,, 111100 −−  as 

 ))...()((....)()( 110010 −−−−++−+= nnn xxxxxxbxxbbxf  
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 ][ 00 xfb =  
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General form
The third order polynomial, given ),,( 00 yx ),,( 11 yx ),,( 22 yx and ),,( 33 yx  is 
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Example
A curve needs to be fit through the seven points to 
fabricate the cam. Find the cam profile using all the 
seven points using Newton’s divided difference method 
for sixth order polynomial interpolation
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Example
The value of y profile is chosen as 
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 ,20.20 =x    00.0)( 0 =xy  

 ,28.11 =x     88.0)( 1 =xy  

 ,66.02 =x     14.1)( 2 =xy  
 ,00.03 =x     20.1)( 3 =xy  

 ,60.4 −=x     04.1)( 4 =xy  
 ,04.15 −=x   60.0)( 5 =xy  

 ,20.16 −=x   00.0)( 6 =xy  
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Example

The values of the constants are found as: 
00.00 =b  

95652.01 −=b      

 34881.02 −=b        
 041916.03 −=b    

020137.04 −=b       
024833.05 =b       

17103.06 −=b  
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Example
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Example
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