
Question #46686, Math / Other  

Using finite differences, show that the data  

x − 3 − 2 −1 0 1 2 3  

f (x) 13 7 3 1 1 3 7  

represents a second degree polynomial. Obtain this polynomial using 

interpolation  

and find )5.2( f . 

 

Answer. 

𝒊 𝒙𝒊 𝒇(𝒙𝒊) 𝑫𝒊
(𝟏)

= 𝒙𝒊 − 𝒙𝒊+ 𝑫𝒊
(𝟐)

= 𝑫𝒊
(𝟏)

− 𝑫𝒊+𝟏
(𝟏)

 

1 -3 13   

2 -2 7 6  

3 -1 3 4 2 

4 0 1 2 2 

5 1 1 0 2 

6 2 3 -2 2 

7 3 7 -4 2 

 

The second differences are constant so the data represents a second degree 

polynomial. 

 𝒇(𝒙) = 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄  

 𝒇(𝟎) = 𝟏 →   𝒄 = 𝟏; 



 𝒇(𝟏) = 𝟏 →    𝒂 + 𝒃 + 𝟏 = 𝟏 →   𝒃 = −𝒂; 

 𝒇(−𝟏) = 𝟑 →   𝒂 ∓ 𝒂 + 𝟏 = 𝟑  →   𝒂 = 𝟏. 

 

Finally:  𝒇(𝒙) = 𝒙𝟐 − 𝒙 + 𝟏. 

 

 𝒇(𝟓. 𝟐) = 𝟓. 𝟐𝟐 − 𝟓. 𝟐 + 𝟏 = 𝟐𝟐. 𝟖𝟒. 
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