Math 240 – Spring 2005

Homework #4
Due date: February 21
All work must be shown in order to receive credit; you have to hand in both the MATLAB code and the corresponding results.
1. You can easily show analytically that the following two functions are equivalent:
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However, due to the loss of significance associated with computer representation of numbers, they may give different results when evaluated numerically.

a. Make a table containing the values of f(x) and g(x) for values of x increasing as 10n, where n ranges from 1 to 16. The table should also show the absolute value of the difference between these two function values.

b. Comment on your results. Which of the two expressions gives a more accurate result? Why?
2. Recall the binomial expansion of a power of a sum of two numbers:
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(if you have never encountered this useful formula until now, you can simply view it as a “bracket opening rule”)
a. Write an m-file function accepting three arguments, x, y and n, and calculating the value of (x+y)n using the above binomial expansion (the fist line will be something like function s=binomial(x,y,n), where s is the sum variable)
b. It is clear that for y=1-x, the above expression equals one for any value of x (since in this case x+y=1). Pick n=15, and compare the output of your function to the true value (x+y)n=1, for x increasing from 1 to 20. Present your results in table form, and explain your findings.

c. Choose x=10 and y=-9, and produce a table comparing the output of your binomial function and the true value (x+y)n=1, for values of n ranging from 1 to 20. Present your results in the table form, and explain your findings.  

3. Write a function calculating the sine of x, using the Taylor series of this trigonometric function. Keep summing the terms in the series until they become smaller than 10-16. Make a table comparing the value of your function to the value of the built-in function sin(x), for x varying from 0 to pi, with a step of 0.1. Next, try larger values of x. How high can x go before the two functions start disagreeing? Explain your findings.
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