
1

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis
for testing or instructional purposes only to students enrolled in courses for which the textbook
has been adopted. Any other reproduction or translation of this work beyond that permitted by
Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the
copyright owner is unlawful.

1.21 The Taylor series expansion of  is given by:

(1.1)

Use the first three terms in Eq. (1.20) to calculate the value of . Use the decimal format with six
significant digits (apply rounding at each step). Calculate the truncation error.

Solution

The quantity π/4 to 6 significant figures with rounding is 0.785398. Using the first three terms in Eq. (1.20)
and evaluating the terms also to 6 significant figures,

In this case, the truncation error can be calculated because the “exact” value of  can be deter-
mined. Using MATLAB with format long, . Therefore the truncation error is sim-
ply , or in other words, the true relative truncation error is

 or less than 0.046%.
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