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Introduction

Order statistics are widely used in various sciences, especially systems re-
liability theory and survival analysis. Therefore, due to the uncertainty in
the problem, using fuzzy order statistics to formulate imprecise concepts is
more appropriate than classical order statistics and leads to more accurate
results and correct analysis of the system under investigation. In this con-
text, fuzzy-ordered statistics based on a-cut were first introduced by Akbari
and Rezaei (Yoo4). Zarei et al. (Yo\Y), based on a new method, presented
normal stochastic orderings, hazard rate, and average remaining life of the
fuzzy random variables, and using the proposed approach, they applied the
stochastic orderings of the fuzzy order statistics.

In this paper, fuzzy order statistics have been proposed using a new def-
inition based on the a-value of fuzzy random variables. Calculating fuzzy
order statistics and reliability functions using real values of a-values is more
straightforward and more practical than using a-cuts, which are in the form
of intervals. Among other advantages of using a-values than the a-cuts is
less ambiguity in constructing fuzzy functions. To review this issue, refer to
Hesamian et al. (Yo)A). Also, in cases where the distribution is known using
a new approach based on fuzzy scale random variables and in the cases where
the distribution of observation is unknown using the empirical distribution
function of fuzzy data, some reliability concepts are expressed based on or-
dered statistics, and for further exploration of the results, some examples are
described.

Material and Methods
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In this paper, based on the concept of a-value, the fuzzy order statistics are
expressed, and some of its applications in reliability have been investigated.
For this purpose, if the lifetime distribution of the system components is
known, some reliability criteria of the ith order statistic have been analyzed
using the scaled fuzzy random variable. On the other hand, for the case
where the lifetime distribution of the components is unknown, by using a-
value of a fuzzy random variable and non-parametric methods, and based
on order statistics, the reliability function is estimated. Finally, to illustrate
the results, some examples are provided.

Results and Discussion

In most of the literature on fuzzy reliability, order statistics have not been
investigated based on the a-value of a scaled fuzzy random variable. Also be-
cause reliability functions according to fuzzy order statistics are fuzzy num-
bers, these concepts for each a-value must have the same corresponding
properties in the classical method.

Conclusion

In this paper, using the concept of a-value, a new definition for order statis-
tics of fuzzy random variables has been proposed, and if the lifetime distribu-
tion of the components is known by using fuzzy scale random variables, some
concepts of reliability and their properties have been investigated. Also, if
the component lifetime distribution is unknown using the empirical distribu-
tion function of fuzzy data, some concepts of reliability are expressed based
on ordered statistics. Finally, to illustrate the results, some examples are
provided.

Keywords: a-value, Fuzzy order statistics, Lifetime distribution, Reliability,
Scale fuzzy random variable.
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