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A.1 Features of a Linear Programming (LP) Problem
All linear programming problems have four distinct features:

1.	 Objective Function
	 Every LP problem will have an objective that needs to be either maximized or minimized, such 

as the maximization of profits or the minimization of costs. For example, in determining the 
combination of products to produce and sell, a company may choose profit maximization as its 
objective. Similarly, after determining the appropriate shipment routes for its goods, a company 
may choose the objective of minimizing its transportation costs. Note that the objective for an 
LP problem need not necessarily be expressed in monetary units; it can also be in other metric 
units, such as minimizing employee travel time or customer waiting times. The objective of an 
LP problem expressed mathematically is referred to as an objective function.

2.	 Decision Variables
	 The decision variables in linear programming are alternative courses of action, for example, 

determining the number of products to produce or the number of shipping routes for transport-
ing goods from the available alternative choices. These variables are under the control of the 
decision maker, who can use LP to decide what would be the best way to allocate the resources 
among these alternative courses of action to achieve the stated objective.

3.	 Constraints
	 If there were no restrictions or limitations on the availability of resources, LP would not be 

needed as a decision-making tool. In reality, however, resources are scarce and decisions have 
to be made within the limitations imposed by this scarcity. For example, for a product mixture 
problem, the decision to produce the number of units of each product to maximize profits has 
to be made within a set of resource limitations such as capacity and raw materials available. 
It is the presence of these resource limitations, referred to as constraints, that makes LP such a 
powerful decision-making tool. These resource constraints are modeled in LP mathematically 
as inequalities or equalities.
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A.1

TABLE A.1: Linear Programming Applications

PROBLEM TYPE LP APPLICATION

Crew scheduling To determine an optimal schedule for airline pilots and ground personnel 

Financial planning To determine the optimum investment portfolio that will achieve certain 
returns while minimizing investment risks

Diet To determine the best combination of food items (such as in hospital and school 
cafeterias) that will meet all nutritional requirements at the minimum cost

Production planning To determine the supply of resources (labor, machines, etc.) needed to meet 
demand for the intermediate time frame at the minimum cost

Assignment To determine optimum assignment of jobs to machines or workers

Vehicle routing (traveling 
salesperson)

To determine the shortest route from a source to destination (such as the 
shortest route for FedEx* and UPS** to deliver packages)

Transportation To determine the shipment of goods from multiple sources to multiple 
destinations (such as shipment of crude oil from different oilfields to different 
refineries) to minimize transportation costs

Call routing To determine the best way to route telephone calls (such as from Chicago to 
New York or from Seattle to Houston)

Product mixture To determine the optimum mixture of products to produce either to maximize 
profits or minimize costs, given resource constraints

* FedEx (FedEx Corporation, Memphis, TN).
** United Parcel Service, Inc. (aka UPS, Sandy Springs, GA).
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