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Interpolation

Topic: Lagrangian Interpolation

Major: Computer Science
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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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Lagrangian Interpolation
Lagrangian interpolating polynomial is given by 
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Example
The path of a rapid laser is given by these specifications.
If the laser is traversing from x = 2 to x = 4.25 in a 
linear path, find the value of y at x = 4 using the 

Langragian method.
Path of a robot
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Linear Interpolation
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Linear Interpolation (contd)
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Quadratic Interpolation
For the second order polynomial interpolation (also called quadratic interpolation), we choose 

the value of y given by 
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Example

The path of a rapid laser is given by these specifications.
If the laser is traversing from x = 2 to x = 4.25 to 
x=5.25 using a quadratic linear path, find the value of y 

at x = 4 using the Lagrangian method.
Path of a robot
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Quadratic Interpolation
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Quadratic Interpolation (contd)
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Comparison Table

Order of 
Polynomial 

1 2 

Temperature 
C°  

35.809 35.089 

Absolute Relative 
Approximate Error 

---------- 2.0544% 
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Example

The path of a rapid laser is given by these 
specifications. Find the path traversed by the laser using 
the Lagrange method and a fifth order polynomial.

Path of a robot
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Fifth Order Interpolation
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( ) 2.7,00.2 == oo xyx  

( ) 1.7,25.4 11 == xyx  
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Fifth Order Interpolation (contd)
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Fifth Order Polynomial (contd)
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Fifth Order Polynomial (contd)
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Fifth Order Polynomial (contd)

24.228
4.32065.37277.157378.30851.28

273.78
3.36946.42412.175781.33591.29

069.41
8.43514.49121.198453.3663.31

304.29
9.64735.69033.257222.43386.33

461.35
1.79975.81697.287983.46286.34

38.365
16994128622.377377.53611.37

2345

2345

2345

2345

2345

2345

−+−+−
+

−
−+−+−

+

−+−+−
+

−
−+−+−

+

−+−+−
+

−
−+−+−

=

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

6.102,0072929.023093.0
7865.2858.15351.41900.30)(

54

32

≤≤+−

+−+−=

xxx           
xxxxy



http://numericalmethods.eng.usf.edu19

Fifth Order Polynomial (contd)
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Path of a robot

7.2 7.1

6

5

3.5

5

0

1

2

3

4

5

6

7

8

9

10

0 2 4 6 8 10 12

X

Y


