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Purpose

The purpose of this week's lab is to provide one more application involving the (global) minimization of a function. In this case, the objective function is a measure of the error between a set of data points and a function with one (or more) parameters.  In general it is not possible to find a value of the parameter that is consistent with all data points. The First or Second Derivative test will be used to determine the parameter that minimizes the error function. In mathematics courses such as Calculus III and Linear Algebra these ideas are generalized to fit functions with more than one parameter.

Introduction

To introduce the mathematical problem and its analysis with Maple, the development in the text (pages 182 – 185) – including Example 6 – will be repeated within a Maple worksheet (lab8.mws). Note that it is possible to use the FunctionAnalyzer Maplet to plot the error and find its minimum.

The second example in the worksheet shows how Maple could be used to find a general formula for the slope of the best least-squares line through the origin. I do not recommend that you use this formula. In fact, the Exercises for this lab require that you explicitly obtain and plot the square error function for three different sets of data.

Exercises

Complete the following three problems. For each problem, be sure to include a formula for the square error function that is as simple as possible and a plot of this error function. Also include a scatter plot of the data and the best least squares line found in the problem. (These results need to be presented with complete sentences that explain the general steps being used in each step.)
· p. 187: # 38

· p. 187: # 39

· Repeat #39 with one additional order for 10 items that requires 33 hours of labor. (Note that it does not matter that another order for 10 items requires 38 hours of labor.)

Final Remarks

Before submitting your report check that you have answered each part of each problem. For each extreme value you find, be sure you explain in words how you know your answer is a maximum or minimum. You can use a plot or sign chart to support your argument but you must use words to indicate how the plot or sign chart supports your conclusion.

The project is due by e-mail to Wally (waltman@sc.edu) at midnight, Thursday, October 24, 2002.
