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Example 1 Complete the divided difference table for the data in Table 
below, and construct the interpolating polynomial that uses all this data. 

 



 



 



Knowledge 

• Forward Difference 
• Backward Difference 



 



Forward Difference 

 



Backward Difference 

 



Predict the value of f(1.1) using Newton forward divided 
difference based on data points given. 

 

h = x1 – x0 = 1.3 – 1 = 0.3 
S = (x – x0 )/h = (1.1 – 1 )/ 0.3 
S = 1/3 
 



• If an approximation to f (1.1) is required, the  
reasonable choice for the nodes would be x0 = 
1.0, x1 = 1.3, x2 = 1.6, x3 = 1.9, and x4 = 2.2 since 
this choice makes the earliest possible use of the 
data points closest to x = 1.1, and also makes use 
of the fourth divided difference. This implies that 
h = 0.3 and s = 1/3, so the Newton forward 
divided difference formula is used with the 
divided differences that have a solid underline       
( ___ ) in Table 



 



• To approximate a value when x is close to the 
end of the tabulated values, say, x = 2.0, we 
would again like to make the earliest use of 
the data points closest to x. This requires using 
the Newton backward divided-difference 
formula with s = −2/3 and the divided 
differences in Table that have a wavy 
underline (        ). Notice that the fourth divided 
difference is used in both formulas. 

Predict the value of f(2) using Newton backward divided 
difference based on data points given. 



 

h = x1 – x0 = 1.3 – 1 = 0.3 
S = (x – xn )/h = (2 – 2.2 )/ 0.3 
S = -2/3 
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