Math 240 – Spring 2005

Homework #3
Due date: February 14
All work must be shown in order to receive credit; you have to hand in both the MATLAB code and the corresponding results. Be sure to include proper titles, labels and legends with all figures and tables.
1. In this exercise you will calculate the limit 
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a. Find this value numerically, by calculating the value of the expression under the limit for values of x decreasing to 0. Namely, make a table containing the values of this expression for x=±10-n for n=1, 2, 3, .., 8. 
b. Check your answer by calculating this limit analytically (i.e. without Matlab’s help), using the Taylor series. To do this, simply substitute the function in the numerator with its Taylor series, simplify, and take the limit.

2. Repeat the above exercise to calculate the limit 
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3. Here you will use the Taylor series to calculate the integral I(L)=
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a. Write down the Taylor polynomial of degree 4m about 0 for the integrand, and use it to derive an expression for the integral I(L) [Matlab not needed]
b. For L=1/2, calculate I(L) for increasing number of terms in the Taylor polynomial, starting with degree zero polynomial. Continue increasing the number of terms in the Taylor series until the results for successive number of terms differ in magnitude by less than 10-5. Display your results in a table.
c. Repeat part “b” for L=1 and L=3/2. Discuss the relationship between L and the number of terms required for the convergence of I(L) to within 10-3 of its final value.

d. Determine analytically the number of terms required to achieve an accuracy of 10-5 for calculating I(L) for each value L=1/2, 1, 3/2. To do this, find the upper bound on the remainder (error) in the Taylor polynomial, and integrate it to obtain the error in the corresponding integral. Compare with your results in “b” and “c”. [ Matlab not needed here ]
4. Use the Taylor series to calculate the integral  
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 with an accuracy of 10-5.
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