General Principles to be followed in submitting the homework assignments

· Your are supposed to submit

· The source code (stored in a 3.5 inch diskette)

· Insert explanatory comments in your program so that your source is readable by people other than the author

· Use double precision arithmetic

· MATLAB must be used

· Use appropriate, meaningful heading lines in your output

· A written report 

· Results should be presented

· Discussions and observations (like the number of iterations) about the applied method should be given  

· When different methods are applied in the solution of the same problem, a comparison between the methods should be included 

· Late submissions are not accepted.

· Submit your homework even if it is not completed, so that you may get some partial credit.

· Copied homeworks will be strictly punished.
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EE 443 Homework #1

Due: 7 October, 2003

1. Using MATLAB, determine the value of the function
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. Calculate the absolute and relative error in the result. Suggest a better way to calculate this function near zero.

2. The Bessel functions have the recurrence relation
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a. Using the initial values 
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 correct to six decimal places and the described recursion, evaluate 
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  and calculate the absolute and relative error in the result. Make an analysis of the absolute error on the above recursion.

Note: The MATLAB function besselj(n,x) evaluates 
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b. It is known that
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and that 
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 becomes vanishingly small if  
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. Now using this fact, we can arbitrarily choose 
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 and carry out the recursion backwards, i.e.
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We can then use the above sum to determine a normalization constant, say C. Then
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Use this algorithm to determine 
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 and calculate the absolute and relative error in the result.

EE 443 Exercises

1. The MATLAB command format hex forces the output to be displayed in hexadecimal format. Hence you can study the structure of  IEEE 754 double precision format.

2. Find a way to calculate

a. 
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c. 
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correctly to the number of digits used when 
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 is near zero.

3. Assuming a computer with a four-decimal-place mantissa, add the following numbers first in ascending order (from smallest to largest) and then in descending order. In doing so round off the partial sums. Compare your results with the correct sum 
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	0.1580×100
	0.4288×101
	0.7889×103

	0.2653×100
	0.6266×102
	0.7767×103

	0.2581×101
	0.7555×102
	0.8999×104


4. Consider the sequence 
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 which can be obtained by setting 
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 and computing the subsequent terms from the relation 
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 Using 4-digit floating point arithmetic, compute the terms 
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 from the recurrence relation and compare the results with the direct evaluation of each term, 
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Repeat the above procedures as applied to the alternative recurrence formula 
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. For each case determine whether the error growth is linear or exponential.
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