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Abstract 

In this paper we discuss on solving the interval linear system and interval linear 
programming problems. In this model we let the coefficient matrix and the right 
vector hands and the cost coefficient are interval. 

 

 

1. Introduction 

In many real-life problems we deal with a mathematical programming problem. In 
conventional mathematical programming coefficient of problem are usually 
determined by the experts as crisp values. But in reality in an imprecise and 
uncertain environment, it is an unrealistic assumption that the knowledge and 
representation at an expert are so precise. Here in order to develop good 
mathematical programming methodology interval approaches are frequently used 
to describe and treat imprecise and uncertain elements present in a real decision 
problem. In this paper first, we review some preliminaries on interval arithmetic. 
In section 3, we introduce the interval linear system and give an example.  In 
section 4, we introduce the interval linear programming problem. 
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2. Preliminaries 

Let  be real intervals and * be a basic operation such as 
“addition”, “subtraction” or  “multiplication”. Then we define the corresponding 
operations for intervals [a] and [b] by 

}. 

The following rules hold: 

 

 

 

 

3. Interval linear system 

Consider a system of linear equations 

Ax=b 

where  is an interval matrix of order n and  is an interval 
vector of n components. This linear system is  called interval linear system. 

The problem of determining the solution set of interval linear system is NP-
hard[2]. 

To finding the solution set of the above interval linear systems, based on the 
definition of scalar multiplication of interval [1], we perform as the following 
example: 

Example 1:  Consider the following interval linear system: 

 

To finding the solution of this system, first we let .  In this case we 
have: 

 

If  is to be a point of the solution set, it must be such that the left 
member intersects the right member in each equation. Therefore, 
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Similarly, we can consider the other cases. 
 

The smallest such box for the solution set of this interval linear system is: 

 

which give in the following figure. 

 

 

4. Interval linear programming problem 

Our goal in this section is the development of practical algorithmic tools for 
dealing LPs in which the coefficients are known only approximately. 

Our only serious assumption is that any unknown coefficient can be expressed as 
an interval. We devolve methods that find the best optimum and worst optimum, 
and the coefficient setting which achieve these two extremes.     

In general, an interval linear programming (ILP) problem formulated as follow: 

 

Minimize  

Subject to:    

Where   is an arbitrary variable (not only positive).  

First, we give an algorithm for finding the best and worst optimum of ILP 
problem. 
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Algorithm 1: Solving ILP problem with inequalities. 

1- Find the best optimum by solving this LP: 
 

Minimize   
Subject to:    

 

  and  

2- Find the worst optimum by solving this LP: 

Minimize  

Subject to:      
 

  and  

 
 

In the case the ILP problem have interval equations constraints a special 
procedure is needed. Because, when specific values are chosen for the interval 
coefficients, it describes a region of lower dimensions, for example, a lime is a 
two-dimensional model, instead of the half-plane. The following theorem can be 
used for the similar algorithm for solving this case of ILP problems. 
 
Theorem: For an interval equality constraint: 

 

a pair of inequality constraints: 

 

 

 

and   
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define a convex region of possibility in which every point could satisfy some legal 
version of the original interval equality constraint by an appropriate choice of 
fixed values for the interval coefficients. 

 

5. Conclusions 

In this paper we introduce a method to find the solution of Interval linear systems 
and interval linear programming problem in which some parameters are interval. 
The other case, in which variables are interval can be study in new our works. 
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