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1.  Introduction 

Facility location problems are very popular to 

study among a very great range of issues in  

 

 

computer sciences. It worries about 

positioning a number of facilities on a problem 

plane to serve some determined demands, in 

Abstract:  We introduce a class of facility location problems and its solution. We concern about 

locating a set of facilities on a two dimensional space. The location of facilities is with respect to a set 

of dynamic demands known as evidence to the central decision unit. This policy also regards an 

objective of minimizing a total loss function. RA-DV-FS as which stands for Reactive Agent-Dynamic 

Voronoi-Diagram Facility Spread is the method's name. After mathematically studying this method in 

two distinct approaches, we exemplify it on two case studies; are report in a forest and a burglary and 

crime report in a small city. Afterwards, a narrow study will ponder the time complexity of our 

solution algorithm on the first method. 
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order to optimize one or several objectives, 

generally known as demand satisfaction. In this 

paper, we aim to introduce a brand new class of 

facility location problems. This hybrid class of 

facility location problems concerns about 

locating a set of facilities on a two dimensional 

(2D) continuous problem plane, in order to 

provide service to a collection of demands, the 

agent study. We will bring a narrow introduction 

on this issue. For now, it is only needed to know 

that these two properties belong to a very 

fundamental class of intelligent agents, i.e. the 

reactive agents. 

Facility location problems are also titled as the 

location analysis problem among computer 

scientists. As stated before, facility location 

problems' purpose is to set a set of facilities in an 

assigning process, to a collection of demands, in 

order to satisfy them completely or when not 

feasible, optimally. 

In order to become more familiar to the issues 

and tools we tend to use in this article, here we 

bring some descriptions. In this order, we can 

build our structure more scientifically. So we 

would like to bring introductions to the facility 

location problem, to Voronoi diagrams, their 

classes and generalizations, and also to agent 

study issues, especially the reactive agents. 

 

1.1. Facility Location Problem 

 Facility location problems are also titled as the 

location analysis problem among computer 

scientists. As stated before, facility location 

problems' purpose is to set a set of facilities in an 

assigning process, to a collection of demands, in 

order to satisfy them completely or when not 

feasible, optimally.  

These problems are known to be NP-hard 

problems among computer scientists[1]. Because 

of the wide range of facility location problems, 

no generic solution is available for them to be 

agreed-upon. So computer scientists decided to 

categorize them into several known and specific 

categories, so solutions could be made 

specifically to cover the defined needs of any 

category. The main and most important 
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categories for decision-making problems are 

(modified)[2]. 

 
 
 

2.  Problem Statement 

The text Voronoi diagrams are useful and 

powerful tools to prepare rational solutions in 

several problems[3]. The Voronoi diagram of a 

set of points (i.e. Voronoi sites) is one of the 

most well studied structures in computational 

geometry (CG)[1]. It can be seen as a certain 

disintegration of a metric space (here called the 

problem plane). However then, dynamic Voronoi 

diagrams are of great concern and interest 

nowadays. While static Voronoi diagrams mostly 

gather the information of problem plane at first 

and then try to divide it, dynamic Voronoi 

diagrams could model alterations in the plane, 

concerning changes in size or weight of sites, or 

even their addition and deletion[3]. Huttenlocher 

et al. have done a valuable attempt on dynamic 

Voronoi diagrams.  

One generalization of Voronoi diagrams that 

is of most concern of the authors of this article, 

is  the additively weighted Voronoi diagrams 

(AWVD). 

 

 

 

 

 

 

 

 

With positive weights, they can be seen as the 

Voronoi diagrams for a set of circles, the centers 

of which are points and the radii of which are the 

corresponding weights[1]. There is a sweepline 

algorithm for a set of circular sites in Jin et al. 

that computes the Voronoi diagram in a 2D 

Euclidean space[2]. Also Boissonat et al.[1] 

consider the radius for each circular site to be 

non-negative and the radii need not to be 

identical. Also Karavelas et al.[1] have proposed 

an algorithm for construction of a dynamic 

AWVD for a set of weighted points on the plane. 
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2.1. Reactive Agents 
 
   Intelligent agent study has been very popular 

among the artificial intelligence researchers 

during the last two decades. Agents model the 

behavioral models of human society. 

 Set Covering Facility Location Problem 

(SCFLP): which considers to locate the 

minimum number of facilities required to 

cover all demand nodes. 

 Maximum Covering Facility Location 

Problem (MCFLP): which regards to 

locate a pre-determined number of 

facilities such that the covered demand 

satisfactory level is maximized, where it 

is assumed that we have no enough 

facilities to cover all demands. 

 

 p-Median: in which we locate p facilities 

to serve n demand points in a determined 

space (i.e. the Euclidian space) to 

minimize the weighted distance between 

demand points and facilities; 

 

 P-Center: that thinks out on sitting a pre-

determined number of facilities to 

minimize the maximum distance between 

any demand and its closest facility. 

 

The location of facilities is with respect to a set 

of dynamic demands known as evidence to the 

central decision unit. This policy also regards an 

objective of minimizing a total loss function. 

RA-DV-FS as which stands for Reactive Agent-

Dynamic Voronoi-Diagram Facility Spread is 

the method's name. Using Voronoi diagrams in a 

continuous space and modeling the problem in 

discrete time, we intend to assign some facilities 

to some known dynamic demands in each time 

cycle. 

 

 

3.  The Approach 

The location of facilities is with respect to a 

set of dynamic demands known as evidence to 

the central decision unit. This policy also regards 

an objective of minimizing a total loss function. 

RA-DV-FS as which stands for Reactive Agent-
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Dynamic Voronoi-Diagram Facility Spread is 

the method's name. 

The location of facilities is with respect to a 

set of dynamic demands known as evidence to 

the central decision unit. This policy also regards 

an objective of minimizing a total loss function. 

 

4. Case Study 

The location of facilities is with respect to a 

set of dynamic demands known as evidence to 

the central decision unit. This policy also regards 

an objective of minimizing a total loss function. 

RA-DV-FS as which stands for Reactive Agent-

Dynamic Voronoi-Diagram Facility Spread is 

the method's name. This is a figure: 

 

 

 

 

 

 

 

 

 

 

The location of facilities is with respect to a 

set of dynamic demands known as evidence to 

the central decision unit. This policy also regards 

an objective of minimizing a total loss function. 

The location of facilities is with respect to a set 

of dynamic demands known as evidence to the 

central decision unit. Theorem 1 (Safari's 

Theorem): This is a theorem, any number greater 

than 5 is greater than 6, thus the number of 

numbers  are equal to N 0. 

 

Proof: The location of facilities is with respect 

to a set of dynamic demands known as evidence 

to the central decision unit. This policy also 

regards an objective of minimizing a total loss 

function. 

Lemma 1: This is a Lemma 

Theorem 2: This is a theorem again, 

EVERYBODY is a person and has personal info. 

Hello, here is some text without a meaning. This 

text should show, how a printed text will look 

like at this place. If you read this text, you will 
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get no information. Really? Is there no 

information? Is there a difference between this 

text and some nonsense like » Huardest 

gefburn�«. Kjift  - Never mind! A blind text like 

this gives you information about the selected 

font, how the letters are written and the 

impression of the look. This text should contain 

all letters of the alphabet and it should be written 

in of the original language. There is no need for  

a special contents, but the length of words should 

match to the language. 

 

 

 

 

 

 

 

 

Hello, here is some text without a meaning. 

This text should show, how a printed text will 

look like at this place. If you read this text, you 

will get no information. Really? Is there no 

information? Is there a difference between this 

text and some nonsense like »Huardest gefburn «. 

Kjift - Never mind! 

A blind text like this gives you information 

about the selected font, how the letters are 

written and the impression of the look. This text 

should contain all letters of the alphabet and it 

should be written in of the original language. 

There is no need for a special contents, but the 

length of words should match to the language. 

Hello, here is some text without a meaning. This 

text should show, how a printed text will look 

like at this place. If you read this text, you will 

get no information. Really? Is there no 

information? Is there a difference between this 

text and some nonsense like » �Huardest 

gefburn�«. Kjift - Never mind!  

A blind text like this gives you information 

about the selected font, how the letters are 

written and the impression of the look. This text 

should contain all letters of the alphabet and it 

should be written in of the original language. 

There is no need for a special contents, but the 
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length of words should match to the language. 

Hello, here is some text without a meaning. This 

text should show, how a printed text will look 

like at this place. If you read this text, you will 

get no information. Really? Is there no 

information? 

Is there a difference between this text and 

some nonsense like »�Huardest gefburn «. Kjift 

- Never mind! 

A blind text like this gives you information 

about the selected font, how the letters are 

written and the impression of the look. This text 

should contain all letters of the alphabet and it 

should be written in of the original language. 

There is no need for a special contents, but the 

length of words should match to the language. 

Hello, here is some text without a meaning. This 

text should show, how a printed text will look 

like at this place. If you read this text, you will 

get no information. Really? Is there no 

information?  

Is there a difference between this text and 

some nonsense like » Huardest gefburn «. Kjift - 

Never mind!  

A blind text like this gives you information 

about the selected font, how the letters are 

written and the impression of the look. This text 

should contain all letters of the alphabet and it 

should be written in of the original language. 

There is no need for a special contents, but the 

length of words should match to the language. 

Hello, here is some text without a meaning. This 

text should show, how a printed text will look 

like at this place. If you read this text, you will 

get no information. Really? Is there no 

information? 

Is there a difference between this text and 

some nonsense like » Huardest gefburn «. Kjift - 

Never mind! 

A blind text like this gives you information 

about the selected font, how the letters are 

written and the impression of the look. This text 

should contain all letters of the alphabet and it 

should be written in of the original language. 
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There is no need for a special contents, but the 

length of words should match to the language. 

Hello, here is some text without a meaning. This 

text should show, how a printed text will look 

like at this place. If you read this text, you will 

get no information. Really? Is there no 

information? 

 Is there a difference between this text and 

some nonsense like » Huardest gefburn «. Kjift - 

Never mind! 

A blind text like this gives you information 

about the selected font, how the letters are 

written and the impression of the look. This text 

should contain all letters of the alphabet and it 

should be written in of the original language. 

There is no need for a special contents, but the 

length of words should match to the language. 

Hello, here is some text without a meaning. This 

text should show, how a printed text will look 

like at this place. If you read this text, you will 

get no information. Really? Is there no 

information? 

Is there a difference between this text and 

some nonsense like » Huardest gefburn «. Kjift - 

Never mind! 

A blind text like this gives you information 

about the selected font, how the letters are 

written and the impression of the look. This text 

should contain all letters of the alphabet and it 

should be written in of the original language. 

There is no need for a special contents, but the 

length of words should match to the language. 

Hello, here is some text without a meaning. This 

text should show, how a printed text will look 

like at this place. If you read this text, you will 

get no information. Really? Is there no 

information? 

Is there a difference between this text and 

some nonsense like » Huardest gefburn «. Kjift - 

Never mind! 

A blind text like this gives you information 

about the selected font, how the letters are 

written and the impression of the look. This text 

should contain all letters of the alphabet and it 

should be written in of the original language. 
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There is no need for a special contents, but the 

length of words should match to the language. 

Hello, here is some text without a meaning. This 

text should show, how a printed text will look 

like at this place. If you read this text, you will 

get no information. Really? Is there no 

information? 

Is there a difference between this text and 

some nonsense like » Huardest gefburn «. Kjift - 

Never mind! 

A blind text like this gives you information 

about the selected font, how the letters are 

written and the impression of the look. This text 

should contain all letters of the alphabet and it 

should be written in of the original language. 

There is no need for a special contents, but the 

length of words should match to the language. 
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5.  Discussion and Future Works 

The location of facilities is with respect to a 

set of dynamic demands known as evidence to 

the central decision unit. This policy also regards 

an objective of minimizing a total loss function. 

The location of facilities is with respect to a set 

of dynamic demands known as evidence to the 

central decision unit. This policy also regards an 

objective of minimizing a total loss function. 

RA-DV-FS as which stands for Reactive Agent-

Dynamic Voronoi-Diagram Facility Spread is 

the method's name. 
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