Math 240 – Spring 2005

Homework #3: SOLUTION
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: here you can use the Taylor series 
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; substituting 
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, so we obtain 
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 as 
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3d. The Taylor series for cos(x) has even terms only: 
[image: image7.wmf]2

221

0

()()(1)

(2)!

m

m

m

mm

n

x

PxPx

m

+

=

==-

å


Thus, there are two formulas for the remainder of order 2m polynomial that we can use:
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  or  
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In the above, y and z are some (x-dependent) values between 0 and x. Both sin(y) and cos(z) are less than one in absolute value, no matter what the values of y and z are, so the order 2m polynomial has the following two upper bounds:
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Subsituting 
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 gives the corresponding upper bounds on 
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 , where 
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The error of the integral is the integral of the error, so the corresponding integral error bounds are:
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 and 
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Note that the second error bound (E’4m) is equal to the integral of the next neglected term in the Taylor series. For any alternating series, the remainder is always less than the absolute value of the next term, so the next term gives a good error bound.

The following table summarizes the results, giving a value of m for which at least one of the above bounds is less than 1e-5. As the table shows, the second bound E’4m is better.
	L
	m
	Order=4m
	E4m
	E’4m

	1/2
	1
	4
	1.9e-4
	9e-6

	1
	4
	16
	1.5e-7
	1.3e-8

	3/2
	6
	24
	3.4e-7
	5e-8


You only had to analyze one of the two bounds to receive full credit.

Since the above error bounds are greater than the actual error, for L=1 and 3/2 the function IntCosX2(L) needed one less term than predicted by above estimates.
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