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Abstract 

The aim of this paper is to demonstrate the necessity of using fuzzy sets and logic in the user-specific fuzzy retrievals processing. User-
specific retrievals are widely used in plenty of web-applications such us online shops, search engines and others. Most of the user-specific 
retrievals now is realized by searching in limited conditions. This leads to lose of some portion of relevant results that was close but not in 
certain constraints. Also often users are not prepared or do not have precise requirements and need some tool to make request with blurred 
conditions. Fuzzy classification can be very appropriate in this case, because it is more likely to the way in which people think and form 
their thoughts. One of the advantages of discussing method is that it is compatible with relational databases. We illustrate proposed method 
on the example of appartment searching system. Opportunity to send a query to the system in a natural language, like show the list of not 
very expensive average size apartments near or not very far from the center, is a most significant benefit of using this approach and cannot 
be done by standard mechanisms.  
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1 Introduction 

From the very beginning computers were created and con-
stantly improved with the goal to automate computations 
made by human and do it faster. Modern computers nowa-
days are able to do almost everything about processing and 
computations. However, in spite of all these achievements 
computers still cannot do some difficult conclusions and 
mental decisions that people do. It can be explained by the 
fact that human can manipulate with wide range of factors 
and make decisions based not only on them but also on his 
experience and feelings. Thus, we can say that humans 
perceive, while computers measure (compute). Now we 
should distinct perceptions and measurements – the former 
are imprecise (fuzzy), whereas the latter are crisp [1]. 

Regarding to user-specific fuzzy retrievals, they repre-
sent queries formed in natural language by using main rules 
of fuzzy logic. Examples are cheap, not expensive, more-or-
less cheap, expensive and very expensive. In this situation 
fuzzy sets and logic becomes very useful, because it can 
operate with linguistic variables. 

2 Methodology 

2.1 FUZZY APPROACH (COMPUTING WITH 
WORDS) 

Fuzzy logic operates with linguistic variables, “variables 
whose values are not numbers but words or sentences in a 
natural or artificial language” according to Zadeh. For 
example, Cost is a linguistic variable if its values are linguis-
tic (not very low, average, more-or-less high). 

Computing with words (CW) is the approach propsed by 
Zadeh, uses words as variables and fuzzy constraints on 
them (Fig.1). CW is a necessity when the available infor-
mation is too imprecise to justify the use of numbers, and 
when there is a tolerance for imprecision which can be 
exploited to achieve tractability, robustness, low solution 
cost, and better rapport with reality [2].  

We use the following formulas from fuzzy sets and logic 
theory [1]: 
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The threshold used in the system serves as the α-cut 
(Alpha cut), which is a crisp set that includes all the 
members of the given fuzzy subset f whose values are not 
less than α for 0< α ≤ 1: 
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FIGURE 1 CW approach to user-specific queries  

2.2 SYSTEM DESCRIPTION 

First, let us select the apartments’ features that we will use 
as explanatory variables. So, let us suppose we have a table 
“Apartments”, consisting of 4 columns: id (primary key), 
cost, number of rooms and location. 

TABLE 1 Structure of the sample table for the system 

Field Type Fuzzy 

id int  
cost Int + 

Number of rooms Int  

location varchar + 
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The last step is to build certain membership functions 
belonging to each linguistic term – fuzzy set. Here the mem-
bership functions for the cheap, average cost, and expensive 
fuzzy sets with the following parameters [a,b,c] = [60 
000,130 000, 180 000] for apartments with 1 room. 

 

 

FIGURE 2 Fuzzy sets for cheap, average and expensive  

 
FIGURE 3 Membership functions for young, middle- aged, and old  

3 Examples 

Example query 1. not very expensive apartments with small 
size near to center. [Threshold value: 0.5]  

Here we have two fuzzy criteria – cost is not expensive 
and size is small. So, we have:  

EXPENSIVE[Cost; not; very; μTotal = 0.5] ∩ 

SMALL[Number of rooms;; μTotal =0.5] ∩ = 

EXPENSIVE[Cost; very; μTotal =1-0.5] ∩ 

SMALL[Number of rooms;; μTotal =0.5] =  

EXPENSIVE[Cost;; μTotal =0.7] ∩ SMALL[Number of 

rooms;; μTotal =0.5] 

Next our system finds the values of cost, size and 
location that satisfies to the given conditions. For the cost, 
the constraining relation will be “ ≤ 180 000 ”, for the rum 
number - “ ≥1, ≤2”.  

So, 2 apartments found and system gives us following 
result:  

id cost rooms location 

14 140 000 2 2 km from the center 
73 125 000 1 3 km from the center 

4 Conclusion 

The main goal of the paper was to demonstrate the useful-
ness of fuzzy approach in natural query processing. In essen-
se, it allows us to form queries in natural language, which is 
impossible using a standard query mechanism, thus simp-
lifying the life for users.  
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«Cheap» =  1, x ≤ a 

  1 - (x-a)/(b-a), a ≤ x ≤ b 

  0, otherwise 

«Average» =  1 - (b-x)/(b-a), a ≤ x ≤ b 

  1 - (x-b)/(c-b), b ≤ x ≤ c 

  0, otherwise 

«Expensive» =  0, x ≤ b 

  1 - (c-x)/(c-b), b ≤ x ≤ c 

  0, otherwise 


