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Chapter 05.03
Newton’s Divided Difference Interpolation – 

More Examples
Chemical Engineering
Example 1

To find how much heat is required to bring a kettle of water to its boiling point, you are asked to calculate the specific heat of water at 
[image: image1.wmf]C

61

°

. The specific heat of water is given as a  function of time in Table 1. 

Table 1  Specific heat of water as a function of temperature.
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	Figure 1  Specific heat of water vs. temperature.


Determine the value of the specific heat at 
[image: image7.wmf]C
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°

=

T

 using Newton’s divided difference method of interpolation and a first order polynomial.
Solution
For linear interpolation, the specific heat is given by
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Since we want to find the velocity at 
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, and we are using a first order polynomial we need to choose the two data points that are closest to 
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If we expand
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and this is the same expression as obtained in the direct method.

Example 2

To find how much heat is required to bring a kettle of water to its boiling point, you are asked to calculate the specific heat of water at 
[image: image33.wmf]C

61

°

. The specific heat of water is given as a function of time in Table 2. 

Table 2  Specific heat of water as a function of temperature.

	Temperature, 
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Determine the value of the specific heat at 
[image: image38.wmf]C
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 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 quadric interpolation, the specific heat is given by
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Since we want to find the specific heat at 
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, and we are using a second order polynomial, we need to choose the three data points that are closest to 
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The absolute relative approximate error 
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 obtained between the results from the first and second order polynomial is
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If we expand
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This is the same expression obtained by the direct method.

Example 3

To find how much heat is required to bring a kettle of water to its boiling point, you are asked to calculate the specific heat of water at 
[image: image74.wmf]C

61

°

. The specific heat of water is given as a function of time in Table 3. 

Table 3  Specific heat of water as a function of temperature.

	Temperature, 
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Determine the value of the specific heat at 
[image: image79.wmf]C
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 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.

Solution
For a third order polynomial, the specific heat profile is given by
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Since we want to find the specific heat at 
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, and we are using a third order polynomial, we need to choose the four data points that are closest to 
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The absolute relative approximate error 
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This is the same expression as obtained in the direct method.
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