The Surfboard Production Problem

Management Summary
Mike O'Sullivan, 1234567

Problem Summary

We have been contracted to determine prices for two surfboard products: the Malibu board and the Super Thruster board. The objective is to maximize the return from selling the boards.

The price of the surfboards will determine their demand according to the following demand functions:
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where d denotes demand, p denotes price, M denotes a Malibu board and S a Super Thruster board, respectively.

The manufacturer does not want to produce more surfboards than the estimated demand.

The manufacturer uses 4 kilos of fiberglass resin to make a Malibu board and 3 kgs of resin for a SuperThruster board. He has 72 kgs of resin in stock.

Solution Approach

To find a production plan that maximizes revenue from producing and selling surfboards we formulated this problem as a mixed-integer nonlinear programme in AMPL (see www.ampl.com for details) and solved it with the MINLP solver running on the NEOS Optimization Server (see http://www-neos.mcs.anl.gov/ for details).

Results

With the current input data, the optimal solution is shown in Table 1. The time to find this solution was negligible.

	Surfboard Type
	Price
	Production Amount

	Malibu
	$100.00
	12

	Super Thruster
	$58.14
	8


Table 1 The optimal production plan from MINLP.
The total profit is $1665.12.
Conclusions and Recommendations
To maximize return, the price of the boards should be set at $100 for the Malibu boards and $58.14 for the Super Thruster boards. This will give an estimated demand of 12 Malibu boards and 8 Super Thruster boards.

The manufacturer should make enough surfboards to meet demand, i.e., 12 Malibu boards and 8 Super Thruster boards. These production levels will use all the resin.

The total estimated return for this production plan is $1200 from Malibu board sales and $465.12 from Super Thruster sales for a total estimated return of $1665.12.
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