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Interpolation

Topic: Lagrangian Interpolation

Major: Electrical
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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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)(xLi  is a weighting function that includes a product of )1( −n  terms with terms of ij =  
omitted.   
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Example
A manufacturer of thermistors makes the following 
observations on a thermistor. Determine the 
temperature corresponding to 754.8 ohms using the 
Lagrangian method for linear interpolation.
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Linear Interpolation
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646696746796846896946
30
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4240.12

30.131

y s

f range( )

f x desired( )

x s1
10+x s0

10− x s range, x desired,

( ) 131.30,3.911 00 == RTR  

( ) 120.40,0.636 11 == RTR  
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Linear Interpolation (contd)
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   )120.40(56847.0)131.30(43153.0 +=  

    C°= 809.35  
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Quadratic Interpolation
For the second order polynomial interpolation (also called quadratic interpolation), we choose 

the temperature given by 
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Example
A manufacturer of thermistors makes the following 
observations on a thermistor. Determine the 
temperature corresponding to 754.8 ohms using the 
Lagrangian method for quadratic interpolation.

R T 

Ohm C°  

1101.0 

911.3 

636.0 

451.1 

25.113

30.131

40.120

50.128
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Quadratic Interpolation (contd)

400 500 600 700 800 900 1000
30

35
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45

50

5550.128

30.131

y s

f range( )

f x desired( )

911.3451.1 x s range, x desired,

( ) 131.30,3.911 == oo RTR  

( ) 120.40,0.636 11 == RTR  

( ) 128.50,1.451 22 == RTR  
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Quadratic Interpolation (contd)
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          C°= 089.35  

The absolute relative approximate error a∈ obtained between the results from the first and 

second order polynomial is 
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Cubic Interpolation
For the third order polynomial (also called cubic interpolation), we choose the temperature 

given by 

 ∑
=

=
3

0
)()()(

i
ii RTRLRT  

        )()()()()()()()( 33221100 RTRLRTRLRTRLRTRL +++=  



http://numericalmethods.eng.usf.edu13

Example
A manufacturer of thermistors makes the following 
observations on a thermistor. Determine the 
temperature corresponding to 754.8 ohms using the 
Lagrangian method for cubic interpolation.

R T 

Ohm C°  

1101.0 

911.3 

636.0 

451.1 

25.113

30.131

40.120

50.128
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Cubic Interpolation (contd)

400 500 600 700 800 900 1000 1100 1200
25
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5550.128

25.113

y s

f range( )

f x desired( )

1.101 103×451.1 x s range, x desired,

( ) 113.25,0.1101 == oo RTR              ( ) 131.30,3.911 11 == RTR  

( ) 120.40,0.636 22 == RTR               ( ) 128.50,1.451 33 == RTR  
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Cubic Interpolation (contd)
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Cubic Interpolation

The absolute percentage relative approximate error, a∈  between second  

and third order polynomial is 

100
242.35

089.35242.35
×

−
=∈a  

                %43458.0=  
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Comparison Table

Order of 
Polynomial 

1 2 3 

Temperature 
C°  

35.809 35.089 35.242 

Absolute Relative 
Approximate Error 

---------- 2.0544% 0.43458% 
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Actual Calibration

R T x y 

Ohm C°  ln R 
T
1  

1101.0

911.3 

636.0 

451.1 

25.113

30.131

40.120

50.128

7.0040

6.8149

6.4552

6.1117

0.039820 

0.033188 

0.024925 

0.019949 
 

The actual calibration curve used by industry is given by 
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substituting ,1
T

y =  and ,ln Rx =  the calibration curve is given by 
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Find the calibration curve and find the temperature  

corresponding to 754.8 ohms.  What is the difference  

between the results from cubic interpolation?  In which  

method is the difference larger, if the actual measured  

value at 754.8 ohms is 35.285 C° ? 
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Actual Calibration
)()()()()()()()()( 33221100 xyxLxyxLxyxLxyxLxy +++=

( ) 039820.0,0040.7 == oo xyx  ( ) 033188.0,8149.6 11 == xyx  

( ) 024925.0,4552.6 22 == xyx  ( ) 019949.0,1117.6 33 == xyx  
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Actual Calibration
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Actual Calibration
Finally, since ,1

T
y =  

y
T 1
=   

028285.0
1

=  

        C°= 355.35  

Since the actual measured value at 754.8 ohms is 35.285 ,C°  the absolute relative true error between the 
value used for part (a) is 

100
285.35

242.35285.35
×

−
=∈t  

       %12186.0=  

and for part (b) is 

100
285.35

355.35285.35
×

−
=∈t  

       %19838.0=  

Therefore, a cubic polynomial interpolant given by Lagrangian method obtained more accurate results 
than the calibration curve. 


