PA557

Basic Inventory Model Homework Problem (in course materials)

Help on the Issue of Constraints for this Problem

Students often have trouble in figuring out the constraints for this problem, and also the implications of the constraints (raised in part d of the problem).  See below for help.

Upper constraint

The upper constraint is easy to see, since the problem states that the largest possible class size is 14.

 

Lower constraint

This is what students usually miss.  You need to consider what the minimum class size can be and still meet the demand for 12 placements a month.  Note that only one training session can be held at a time, and a training session lasts 3 weeks.  Assuming there are 4 weeks/month, then the most training sessions you can run per month is 4/3.  If you run training sessions continuously, i.e. 4/3 per month, then if you have less than 9 trainees in a session you will not meet the demand of 12 per month.  Note that 9 trainees/session x 4/3 sessions/month = 12 trainees/month.  So if you have fewer than 9 trainees/session, then you will not meet the demand for 12 trainees/month.

 

Another way to analyze this is:

 

Let n = number of sessions/month

   
Let nmax = maximum number of sessions/month

   
Let Q = number of trainees/session

   
Let Qmin = minimum number of trainees/session

 

Since we are going to meet demand:

 

nQ = 12

Since the minimum trainees/session will correspond to the maximum sessions/month:

nmax Qmin = 12

(4/3)Qmin = 12

Qmin =  (3/4)12

Qmin = 9

 

So, the constraints for this problem are that the class size must be between 9 and 12:

 

9 ≤ Q ≤ 12

 

 

Implications of the Difference between the Constrained and Unconstrained Optimums
Part d) of the homework problem raises this issue.

 

If you calculate Q*, you find that the unconstrained optimum is 3.46, and if you calculate the value of the objective function for Q =3 and Q = 4, you will find that both 3 and 4 are equally good choices.  But given our constraint, the best feasible choice for Q is 9.  If you could relax the constraint and choose a value for Q of 3 or 4, instead of 9, that would yield cost savings.  So, the implication is that the manager should investigate the feasibility of somehow relaxing the lower constraint on the decision variable in order to lower costs.  The lower constraint on the class size in this problem results from the inability to overlap training sessions.  So the manager should investigate the feasibility of overlapping training sessions.  Perhaps this will require finding additional training facilities or training instructors.
