ENGRD 241: Engineering Computation
Spring 1994

ENGCOMP: Engineering Computation

Fall 2008

PROBLEM SET NUMBER 2

Due Tuesday, October 22, 2007 (in lecture)

Reading Assignment for Week of October 15
Review C&C Ch. 4; Read Chapra & Canale Chapters on “Truncation Errors and the Taylor Series”
Problem Set # 2 (PS02)
This Problem Set is to be done by your team. 
Reminder:  Unless otherwise specified, it is always permissible (not required) to employ a spreadsheet, MATLAB, or some other computer program for the “number crunching” portions of Problem Sets.
Learning Objectives

1. Observe properties of numerical differentiation and of its error interpretation using Taylor series.

2. Observe the tradeoff between roundoff and truncation errors and use this information to estimate optimum step sizes.

3. Introduce notions of error propagation and condition numbers.
4. Begin study of root finding methods by trying closed methods.

Assignment
1. For the first centered finite divided difference formula, Eq. (4.22), write the expressions for the roundoff, truncation, and total errors.  Derive an expression for the optimal step size.  If you were using this formula to calculate the first derivative of the function f(x) = sin(x) in the neighborhood of xi = 0.5 radians using tabulated data, and if you were using a decimal machine that rounds to 4 significant digits, what is your estimate of the optimal step size, h?  Assume that you can approximate ξ by xi.

2. C&C Problem 4.15, page 97.  [Hint:  See Section 4.2.2.]

3. C&C Problem 5.12, page 131.  Use graphing to determine bracketing values.  Solve by both bisection and false position methods, but do no more than 3 iterations of each method.  (An “iteration” is defined here as one estimate of the root.)
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