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Problem 2

Repeat what we did in class with example 1.3 where we approximated the first
derivative of a function f(x) using a finite difference approximation. This time we
will instead use the centered difference formula (see p.366 of the textbook)

f ′(x) ≈ f(x + h)− f(x− h)
2h

Modify my MATLAB program for example 1.3 to compute an approximate value
for the first derivative of a function base on this new formula. Test your program
using f(x) = sin(x) for x = 1. Determine the error by comparing with the exact
answer. Draw a log-log plot of the magnitude of the error as a function of h, for
h = 10−k, k = 0, · · · , 16. Is there a minimum value, hmin for the magnitude of the
error? How does hmin here compare with the rule of thumb hmin ≈

√
εmach

derived in Example 1.3? One extra point will be awarded if you can explain
analytically the correct behavior of hmin with εmach. Note that this problem is
almost identical to computer problem 1.7(b) on page 45 of the textbook.


