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Introduction

Recently, fuzzy modelling has become one of the most active and promising directions in applied research. In fuzzy 
modelling, fuzzy numbers are most often used to represent fuzzy sets. They serve as the basis for constructing 
mathematical models and allow setting fuzzy values and performing arithmetic operations with them.

In practice, operations over fuzzy numbers and (L-R) type intervals have gained widespread use, the application of 
which reduces the computational workload. Moreover, (L-R) numbers can be used to define intervals of parameter 
values whose exact boundaries are challenging to set under conditions of uncertainty.

The issues of (L-R) approximation have been examined by many researchers. However, despite the extensive range of 
studies on various aspects of (L-R) approximation, there remains a need for the development of powerful yet simple 
ways to approximate (L-R) numbers themselves. This report proposes one of the possible approaches, based on fuzzy 
linguistic assessments.
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Fuzzy linguistic assessments 

.A fuzzy linguistic assessment is understood as a numerical evaluation expressed in statements with the 
quantifiers "approximately/about":

"The parameter value is approximately c” or 

"The parameter value is approximately in the range from c to d".

Fuzzy numbers of the (L-R) type can be approximated by fuzzy linguistic assessments. Triangular numbers 
(c, α, β) by the assessments of the first type, and trapezoidal numbers (c, d, α, β) by the assessments of 
the second type. Since the values c and d in these numbers are specified by linguistic assessments, the 
task of constructing such numbers consists only in determining the fuzziness coefficients α and β.
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Calculation of Fuzziness Coefficients
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Figure 1: Membership functions: a) - triangular; b) – trapezoidal
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Determination of the distance between transition points
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Algorithm for calculating the distance between transition points
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Building fuzzy numbers using Gaussian functions
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Figure 2: Gaussian membership functions: a) - standard; b) - combined (double)
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The combined Gaussian function
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Conclusion 

An approach to constructing fuzzy numbers and intervals based on fuzzy linguistic statements has been 
proposed. Depending on the type of statements, triangular or trapezoidal fuzzy numbers of (L-R) type are 
automatically constructed. This allows the use of this approach when specifying model parameters and 
simulating random variables, representing fuzzy time series in a verbal form, forming databases in fuzzy 
inference systems, information queries, as well as in many other applied aspects under conditions of 
uncertainty.
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