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9_Taylor_Series_Solution


1. What are the f(1.6) and f(1.8) values of f(x)=x4-3x3-2x+5 ?

[image: image1.emf]x f(x)

1.6 -3.9344

1.8 -5.5984

Function f(x)

    f = x ^ 4 - 3 * x ^ 3 - 2 * x + 5

End Function


2. Estimate f(1.6) from f(1.8) using Taylor Series using

a) 1 term (0th order)

b) 2 terms (1st order)

c) 3 terms (2nd order)


[image: image2.emf]x f(x)

1.6 -3.9344

1.8 -5.5984

Order Est f(1.6) from f(1.8)

0 -5.5984

1 -4.0320

2 -3.9024

3 -3.9360

4 -3.9344 exact

Function f(x)

    f = x ^ 4 - 3 * x ^ 3 - 2 * x + 5

End Function

Function f1f(x)

    f1f = 4 * x ^ 3 - 9 * x ^ 2 - 2

End Function

Function f2f(x)

    f2f = 12 * x ^ 2 - 18 * x

End Function

Function f3f(x)

    f3f = 24 * x - 18

End Function

Function f4f(x)

    f4f = 24

End Function

4th Order Approx is

=f(1.8)

+f1f(1.8)*(-0.2)

+f2f(1.8)*(-0.2)^2/2

+f3f(1.8)*(-0.2)^3/6

+f4f(1.8)*(-0.2)^4/24


d) How many terms are needed to make the approximation exact for an “n” order polynomial?

5 terms or 4th Order
e) Confirm that f(1.6) computed directly equals the Taylor Series approximation using all non-zero terms.

-3.9344 = -3.9344  

Note: since the extent of decimal terms is in the tenth place, a 4th order approx to the fourth decimal place will contain all significant figures.  That is, 0.1^0.4 = 0.0001.
3. What value of makes the Taylor Series approximation exact when the following number of terms is used?  Use the equation specified in #1.
a) 2

b) 3

That is for b) f(1.6) = f(1.8) + f’(1.8)(-0.2) + f’’(1.8)(-0.2)2 /2 + f’’’()(-0.2)3 /6


[image: image3.emf]Calc of x x term is x-term der x

a 0.0976 4.880 1.7345

b -0.0320 24.000 1.7500


4. Write a paragraph (typed) that explains the meaning of the Mean Value Theorem of derivatives.  
(50 words, or fewer.)

For whatever order the Taylor series is written in the approximation of f(x+h) from f(x), there is a value of  in the next term that falls between x and (x+h) that, if added to the approximation, would make it exact.
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		x		f(x)

		1.6		-3.9344

		1.8		-5.5984

		Order		Est f(1.6) from f(1.8)

		0		-5.5984

		1		-4.0320

		2		-3.9024

		3		-3.9360

		4		-3.9344		exact



Function f(x)
    f = x ^ 4 - 3 * x ^ 3 - 2 * x + 5
End Function
Function f1f(x)
    f1f = 4 * x ^ 3 - 9 * x ^ 2 - 2
End Function
Function f2f(x)
    f2f = 12 * x ^ 2 - 18 * x
End Function
Function f3f(x)
    f3f = 24 * x - 18
End Function
Function f4f(x)
    f4f = 24
End Function

4th Order Approx is
=f(1.8)
+f1f(1.8)*(-0.2)
+f2f(1.8)*(-0.2)^2/2
+f3f(1.8)*(-0.2)^3/6
+f4f(1.8)*(-0.2)^4/24
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		x		f(x)

		1.6		-3.9344

		1.8		-5.5984

		Order		Est f(1.6) from f(1.8)

		0		-5.5984

		1		-4.0320

		2		-3.9024

		3		-3.9360

		4		-3.9344		exact

		Calc of x		x term is		x-term der		x

		a		0.0976		4.880		1.7345

		b		-0.0320		24.000		1.7500



Function f(x)
    f = x ^ 4 - 3 * x ^ 3 - 2 * x + 5
End Function
Function f1f(x)
    f1f = 4 * x ^ 3 - 9 * x ^ 2 - 2
End Function
Function f2f(x)
    f2f = 12 * x ^ 2 - 18 * x
End Function
Function f3f(x)
    f3f = 24 * x - 18
End Function
Function f4f(x)
    f4f = 24
End Function

4th Order Approx is
=f(1.8)
+f1f(1.8)*(-0.2)
+f2f(1.8)*(-0.2)^2/2
+f3f(1.8)*(-0.2)^3/6
+f4f(1.8)*(-0.2)^4/24
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		x		f(x)

		1.6		-3.9344

		1.8		-5.5984



Function f(x)
    f = x ^ 4 - 3 * x ^ 3 - 2 * x + 5
End Function




