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Chapter 05.03
Newton’s Divided Difference Interpolation – 

More Examples
Electrical Engineering

Example 1

Thermistors are used to measure the temperature of bodies. Thermistors are based on materials’ change in resistance with temperature. To measure temperature, manufacturers provide you with a temperature vs. resistance calibration curve. If you measure resistance, you can find the temperature. A manufacturer of thermistors makes several observations with a thermistor, which are given in Table 1.

Table 1  Temperature as a function of resistance.
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	Figure 1  Resistance vs. temperature.


Determine the temperature corresponding to 754.8 ohms using Newton’s divided difference method of interpolation and a first order polynomial.

Solution
For linear interpolation, the temperature is given by
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If we expand
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This is the same expression that was obtained with the direct method.

Example 2

Thermistors are used to measure the temperature of bodies. Thermistors are based on materials’ change in resistance with temperature. To measure temperature, manufacturers provide you with a temperature vs. resistance calibration curve. If you measure resistance, you can find the temperature. A manufacturer of thermistors makes several observations with a thermistor, which are given in Table 2. 

Table 2  Temperature as a function of resistance.
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Determine the temperature corresponding to 754.8 ohms using Newton’s divided difference method of interpolation and a second order polynomial. Find the absolute relative approximate error for the second order polynomial approximation.

Solution
For quadratic interpolation, the temperature is given by
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Since we want to find the temperature at 
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This is the same expression that was obtained with the direct method.
Example 3
Thermistors are used to measure the temperature of bodies. Thermistors are based on materials’ change in resistance with temperature. To measure temperature, manufacturers provide you with a temperature vs. resistance calibration curve. If you measure resistance, you can find the temperature. A manufacturer of thermistors makes several observations with a thermistor, which are given in Table 3.
Table 3  Temperature as a function of resistance.
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a) Determine the temperature corresponding to 754.8 ohms using Newton’s divided difference method of interpolation and a third order polynomial. Find the absolute relative approximate error for the third order polynomial approximation.

b) The actual calibration curve used by industry is given by
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the calibration curve is given by

                      
[image: image77.wmf])

)(

)(

(

)

)(

(

)

(

)

(

2

1

0

3

1

0

2

0

1

0

x

x

x

x

x

x

b

x

x

x

x

b

x

x

b

b

x

y

-

-

-

+

-

-

+

-

+

=


                                          Table 4  Manipulation for the given data.
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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 part (a)? Is the difference larger using results from part (a) or part (b), if the actual measured value at 754.8 ohms is 
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Solution
a) For cubic interpolation, the temperature is given by
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Since we want to find the temperature at 
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The absolute relative approximate error 
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This is the same expression that was obtained with the direct method.

b) Finding the cubic interpolant using Newton’s divided difference for
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Since we’re looking for the temperature at 
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Since the actual measured value at 754.8 ohms is 
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and for part (b) is
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Therefore, the cubic polynomial interpolant given by Newton’s divided difference method, that is,
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obtained more accurate results than the calibration curve of
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