Linear Programming Formulation

Wilson Problem: Wilson Manufacturing produces both baseballs and softballs, which it wholesales to vendors around the country. Its facilities permit the manufacture of a maximum of 500 dozen baseballs and a maximum of 500 dozen softballs each day. The cowhide covers for each ball are cut from the same processed cowhide sheets. Each dozen baseballs require five square feet of cowhide (including waste), whereas, one dozen softballs require six square feet of cowhide (including waste). Wilson has 3600 square feet of cowhide sheets available each day.

Production of baseballs and softballs includes making the inside core, cutting and sewing the cover, and packaging. It takes about one minute to manufacture a dozen baseballs and two minutes to manufacture dozen softballs. A total of 960 minutes is available for production daily.

1. Formulate a set of linear constraints that characterize the production process at Wilson Manufacturing.

Decision Variables

X1= number of dozen baseballs produced daily

X2= number of dozen softballs produced daily

Constraints

In addition to non-negativity constraints (i.e., the implied constraints) for the decision variables, there are three functional constraints.

1. The use of cowhide.

2. The daily limit for production time.

3. The maximum production limit of total units.

Cowhide

The total amount of cowhide used daily cannot exceed the amount of cowhide available daily

5X1 + 6X2 ( 3600

Production Time

The amount of production minutes used daily cannot exceed the total number of production minutes available daily

X1 + 2X2 ( 960

 Production Limit

The total number of dozen units produced daily cannot exceed the marketing limits

X1 ( 500

X2 ( 500

Non-negativity of Decision Variables

Negative Production of baseballs and softballs is impossible. Thus,

X1, X2 ( 0

The Mathematical Model

      Max   7X1+ 10X2 (Objective Function)

Subject to: 

5X1 + 6X2 ( 3600 (Cowhide)

X1 + 2X2 ( 960     (Production time)

X1 ( 500                (Production limit of baseballs)

X2 ( 500                (Production limit of softballs)

X1, X2 ( 0             (Non-negativity)

