
Lecture on 1-27 SA305 Spring 2014

1 Multiperiod Models

Example 1.1. A hat company is looking to develop a more cost-efficient production and
inventory plan for the first quarter. During the first quarter, the company has the capacity to
make 600 hats from January until March. The demands for hats are as follows:

Month Demand
1 129
2 300
3 204

A hat costs 5 cents to make and 1 cent to store for one month. Hats produced in a given month
can be used to satisfy demand for the month. There are 40 hats at the beginning of the year.
Formulate a linear program to minimize costs and satisfy all demands.

Step 1: Decision variables
First we need to know the number of product we are going to produce in each moth, so let

Ct = (numer of hats produced in month t).

Then we need to know the number of products that are in inventory during each period, so let

It = (number of hats in storage at the end of month t).

You can make more variables with this problem. For example, you could set St to be the number
of hats sold in month t. However this would be redundant as we will see when we construct
constraints.

Step 2: Objective Function
We are minimizing costs so the objective function is

(costs) = .05(C1 + C2 + C3) + .01(I1 + I2 + I3)

Step 3: Constraints
First the easy ones. We have nonnegativity. And we have the capacity constraint:

C1 + C2 + C3 ≤ 600.

Now the inventory constraints for each time period.
For month 1 we have

I1 = 40 + C1 − 129.
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For month 2 we have
I2 = I1 + C2 − 530.

For month 2 we have
I3 = I2 + C3 − 204.
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