
Dusty Wilson

Review from Yesterday
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	Coefficients: [image: image5.wmf]1,2,2,...,2,1
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	Coefficients: [image: image7.wmf]1,4,2,4,...,2,4,1




1 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
 (for groups): Approximate [image: image8.wmf]2
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 using the following:

a.) [image: image9.wmf]3

M


b.) [image: image10.wmf]3

T


c.) [image: image11.wmf]6
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The previous problem is a classic example of how we can use numerical methods to evaluate definite integrals for which we do not have an explicit antiderivative.  Problems such as this come from a field called numerical analysis.  While many theoretical mathematicians scoff at numerical analysis as a cheap imitation of pure math, numerical analysis contains twists and turns that most pure mathematicians would rather not tackle.  

Not the least of these are the infamous error bound problems.

Error bounds

There are two portions of the error bound problem.  The first is the derivation of the following formulas.  These formulas are “proved in books on numerical analysis” which is a tip-off that the proofs must be ugly (to say the least).  The second is the use of the formulas to put a bound on the error when calculating specific numerical derivatives.  While a bit messy, this can be done as follows.

Error bounds for the Trapezoidal and Midpoint rules
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 are the errors in the Trapezoidal and Midpoint rules, then
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2 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
What are a and b in the example: [image: image18.wmf]2
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?

3 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
Which method is more accurate – Trapezoidal or Midpoint?  Explain.

4 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
What does K represent?  Explain.

5 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
If approximating[image: image19.wmf]1
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, find K.

6 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
If approximating[image: image20.wmf]5
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cos
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, find K.
Note that the error bound formulas do not tell you the exact error.  Rather, they bound the error.  In order to know the exact error, one would need the exact value of the integral.  If you had the exact value, why would you approximate?
7 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
Bound the error in the approximations found in 1.) 

.

a.) Midpoint Rule.

b.) Trapezoidal Rule.

So far, we have been working the problem backwards.  We have begun with the approximation and ended with the error.  Generally, we know the tolerance that our bridge or rocket has and we need to determine n so that our approximation is guaranteed to stay within the tolerance.

8 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
Find n so that you can guarantee [image: image21.wmf]n

M

 is within 0.00005 when approximating the integral in 1.) 

.

9 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
What happens to the error as n increases?  Explain.

10 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
Why is it beneficial to choose the smallest value of n that guarantees we are within our error of margin?

11 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
What value of n was actually required in 11.) 

.
9.) 

 and 9.) 

 to be within the tolerance?  Explain the difference in the results of 
Error bounds for Simpson’s rule
Suppose [image: image22.wmf](
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.  If [image: image24.wmf]S
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 is the error in the Simpson’s rule, then
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12 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
Where do the coefficients in the denominators of the error bound formulas come from?

13 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
Find n so that you can guarantee [image: image26.wmf]n

S

 is within 0.00005 when approximating the integral in 1.) 

.
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