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Chapter 05.03
Newton’s Divided Difference Interpolation – 

More Examples 

Civil Engineering
Example 1

To maximize a catch of bass in a lake, it is suggested to throw the line to the depth of the thermocline. The characteristic feature of this area is the sudden change in temperature. We are given the temperature vs. depth data for a lake in Table 1.

                                         Table 1  Temperature vs. depth for a lake.

	Temperature, 
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	Figure 1  Temperature vs. depth of a lake.


Using the given data, we see the largest change in temperature is between 
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 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 as obtained in the direct method.
Example 2

To maximize a catch of bass in a lake, it is suggested to throw the line to the depth of the thermocline. The characteristic feature of this area is the sudden change in temperature. We are given the temperature vs. depth data for a lake in Table 2.

                                         Table 2  Temperature vs. depth for a lake.
	Temperature, 
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Using the given data, we see the largest change in temperature is between 
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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 quadratic interpolation, the temperature is given by
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The absolute relative approximate error 
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If we expand
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This is the same expression obtained by the direct method.

Example 3
To maximize a catch of bass in a lake, it is suggested to throw the line to the depth of the thermocline. The characteristic feature of this area is the sudden change in temperature. We are given the temperature vs. depth data for a lake in Table 3.

                                         Table 3  Temperature vs. depth for a lake.
	Temperature, 
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	–3
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	17.6
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Using the given data, we see the largest change in temperature is between 
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b) The position where the thermocline exists is given where 
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Solution
a) For a third order polynomial, 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 as obtained in the direct method.
b) To find the position of the thermocline, we must find the points of inflection of the third order polynomial, given by 
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Simply setting this expression equal to zero, we get
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This answer can be verified due to the fact that it falls within the specified range of the third order polynomial.

	INTERPOLATION
	

	Topic
	Newton’s Divided Difference Interpolation

	Summary
	Examples of Newton’s divided difference interpolation.

	Major
	Civil Engineering

	Authors
	Autar Kaw

	Date
	August 12, 2009

	Web Site
	http://numericalmethods.eng.usf.edu












































































































































05.03.1


_1291154106.unknown

_1291154352.unknown

_1308995020.unknown

_1309599364.unknown

_1309600589.unknown

_1309601957.unknown

_1309602056.unknown

_1309602384.unknown

_1309601969.unknown

_1309601211.unknown

_1309601219.unknown

_1309601880.unknown

_1309600625.unknown

_1309600421.unknown

_1309600507.unknown

_1309599380.unknown

_1309163501.unknown

_1309596475.unknown

_1309597973.unknown

_1309163530.unknown

_1309163562.unknown

_1309163510.unknown

_1308995060.unknown

_1308995071.unknown

_1308995025.unknown

_1291154449.unknown

_1291154623.unknown

_1291154641.unknown

_1291154837.unknown

_1291154860.unknown

_1308735460.unknown

_1291154908.unknown

_1291154847.unknown

_1291154648.unknown

_1291154632.unknown

_1291154637.unknown

_1291154626.unknown

_1291154595.unknown

_1291154599.unknown

_1291154619.unknown

_1291154593.unknown

_1291154398.unknown

_1291154435.unknown

_1291154440.unknown

_1291154408.unknown

_1291154375.unknown

_1291154382.unknown

_1291154356.unknown

_1291154313.unknown

_1291154330.unknown

_1291154338.unknown

_1291154349.unknown

_1291154347.unknown

_1291154335.unknown

_1291154324.unknown

_1291154327.unknown

_1291154319.unknown

_1291154321.unknown

_1291154317.unknown

_1291154191.unknown

_1291154308.unknown

_1291154310.unknown

_1291154287.unknown

_1291154162.unknown

_1291154178.unknown

_1291154157.unknown

_1291152048.unknown

_1291153933.unknown

_1291154087.unknown

_1291154093.unknown

_1291154102.unknown

_1291154090.unknown

_1291153944.unknown

_1291154084.unknown

_1291153936.unknown

_1291152178.unknown

_1291153888.unknown

_1291153927.unknown

_1291153930.unknown

_1291153922.unknown

_1291153889.unknown

_1291152229.unknown

_1291152365.unknown

_1291152201.unknown

_1291152136.unknown

_1291152162.unknown

_1291152127.unknown

_1097341309.unknown

_1291149800.unknown

_1291151208.unknown

_1291151224.unknown

_1291151192.unknown

_1097341461.unknown

_1291149566.unknown

_1291149568.unknown

_1291149567.unknown

_1097341511.unknown

_1097341533.unknown

_1097341888.unknown

_1097341522.unknown

_1097341479.unknown

_1097341371.unknown

_1097341417.unknown

_1097341444.unknown

_1097341382.unknown

_1097341331.unknown

_1097341346.unknown

_1097341323.unknown

_1096820085.unknown

_1097340968.unknown

_1097341289.unknown

_1097341295.unknown

_1097340973.unknown

_1096820230.unknown

_1097340646.unknown

_1097340924.unknown

_1097340951.unknown

_1096820381.unknown

_1096820703.unknown

_1097340641.unknown

_1096820425.unknown

_1096820271.unknown

_1096820157.unknown

_1096820187.unknown

_1096820126.unknown

_1096819868.unknown

_1096819952.unknown

_1096819982.unknown

_1096819889.unknown

_1096819772.unknown

_1096819796.unknown

_1096819726.unknown

_1093002863.unknown

