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Introduction

Many studies have been done in the field of reliability with the fuzzy ap-
proach. By using the definition of a-pessimistic and location-scale fuzzy
variable, some concepts of statistical inference and reliability function of k
out of n systems are investigated by Hesamian et al. (2019). Akbari and
Hesamian (2020) have studied the survival function of an intuitive fuzzy ran-
dom variable based on a-lower and uppercuts of their membership functions.
Marco et al. (2021), based on the fuzzy parameter (with triangular member-
ship function) of the exponential distribution, have investigated the a-cuts
of the survival function and its relationship with entropy. Zendehdel et al.
(2022) based on a new definition for the density function of fuzzy random
variables have studied the hazard rate and mean residual life functions of an
exponential fuzzy random variable.

In this paper, based on the definition of a-pessimistic of a fuzzy random
variable some reliability concepts are considered when the lifetimes distri-
butions of components are known. Also, when the lifetime distributions are
unknown, based on the fuzzy observations of components’ lifetimes, the em-
pirical cumulative distribution, empirical survival, and empirical hazard rate
functions are presented.

Material and Methods

In this paper, some reliability concepts are considered when the lifetimes’
distributions of components are known and based on the definition of the
a-pessimistic of a fuzzy random variable. For this purpose, we introduced
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the density function of a fuzzy random variable with all properties of a clas-
sical density function. Also, by using a-pessimistic of the survival function
of a scaled fuzzy random variable, a-cuts of the hazard rate function of a
fuzzy random variable are investigated. On the other hand, the survival
and hazard rate functions are presented when the lifetime distribution of the
components is unknown by using a-pessimistic of a fuzzy random variable
and non-parametric methods. Finally, to illustrate the results, some exam-
ples are provided.

Results and Discussion

Most of the literature on fuzzy reliability, the component’s survival and haz-
ard rate functions have not been investigated based on the a-pessimistic of a
scaled fuzzy random variable. Also, because these functions are fuzzy num-
bers, these concepts for each a-pessimistic must have the same corresponding
properties in classical mode.

Conclusion

In this paper, some reliability concepts are examined based on the definition
of a-pessimistic of a fuzzy random variable when the lifetimes’ distributions
of components are known. Also, when the lifetime distributions are unknown,
based on the fuzzy observations of components’ lifetimes, the empirical cu-
mulative distribution, empirical survival and empirical hazard rate functions
are presented. Finally, to illustrate the results, some examples are provided.

Keywords: a-pessimistic, Hazard rate, Fuzzy random variable, Scale fuzzy
random variable, Survival function.
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