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Interpolation

Topic: Lagrangian Interpolation

Major: Mechanical
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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
A trunnion is cooled 800F to -1080F. Given below is the table of the 
coefficient of thermal expansion vs. temperature. Determine the 
value of the coefficient of thermal expansion at T=-140F using the 
Lagrangian method.

2.45x 10-6-340

3.58x 10-6-260

4.72x 10-6-160

5.58x 10-6-60

6.00x 10-60

6.47x 10-680
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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 coefficient of thermal expansion given by 
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Example
A trunnion is cooled 800F to -1080F. Given below is the table of the 
coefficient of thermal expansion vs. temperature. Determine the 
value of the coefficient of thermal expansion at T=-140F using the 
Lagrangian method for quadratic polynomial.

2.45 x 10-6-340

3.58 x 10-6-260

4.72 x 10-6-160

5.58 x 10-6-60

6.00 x 10-60

6.47 x 10-680

Thermal 
Expansion 
Coefficient
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Temperature 
(oF)

Coefficient of Thermal Expansion vs 
Temeparture
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Quadratic Interpolation (contd)
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Quadratic Interpolation (contd)
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Cubic Interpolation
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For the third order polynomial (also called cubic interpolation), we choose 

the coefficient of thermal expansion given by 
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Example
A trunnion is cooled 800F to -1080F. Given below is the table of the 
coefficient of thermal expansion vs. temperature. Determine the 
value of the coefficient of thermal expansion at T=-140F using the 
Lagrangian method for cubic polynomial.

2.45 x 10-6-340

3.58 x 10-6-260

4.72 x 10-6-160

5.58 x 10-6-60

6.00 x 10-60

6.47 x 10-680
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Cubic Interpolation (contd)
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Cubic Interpolation (contd)
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Comparison Table

Order of 
Polynomial 

1 2 3 

Thermal Expansion 
Coefficient 
(in/in/oF) 

5.902 x 10-6 5.9072 x 10-6 5.9077 x 10-6

Absolute Relative 
Approximate Error 

---------- 0.08761% 0.00839% 
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Reduction in Diameter
The actual reduction in diameter is given by 
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where  =rT  room temperature ( )F°    =fT  temperature of cooling medium ( )F° .  

Since FTr °= 80  FTf °−= 108  
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Find out the percentage difference in the reduction in the diameter by the above integral formula 
and the result using the thermal expansion coefficient from the cubic interpolation. 
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Reduction in Diameter
We know from Cubic Interpolation that 
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Reduction in diameter
Using the average value for the coefficient of thermal expansion from cubic interpolation

 T
D
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        )( rf TT −= α  

        )80108(10 x 9077.5 -6 −−=  

        -610 x 6.1110−=  

The percentage difference would be 
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