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ABSTRACT

Rough set theory is an extension of set theory to
study the data with incomplete information.
Fuzzy set theory is an another tool to deal
uncertainity which is different from rough set
theory. Soft set theory is a relatively new
approach to discuss vagueness. These three
theories are mathematical tools for dealing with
uncertainties and are closely related and can be
combined in a truthful way. In this paper a
discussion of the combinations of fermatean
fuzzy set, rough set and soft set are done. It aims
to introduce two new notions that are soft rough
fermatean fuzzy set and fermatean fuzzy soft
rough sets. Examples for both soft rough
fermatean fuzzy set and fermatean fuzzy soft
rough sets is provided to illustrate the developed
approach.
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INTRODUCTION

Many well-known theories have been introduced
for exploration of uncertainties in last few years
to deal with the complicated models in
engineering, economics, medical sciences,
social sciences. Out of these theories, fuzzy set
theory (L A Zadeh, 1965), soft set theory
(Molodtsov, 1999), rough set theory (Pawlak,
1982) are the most popular theories.
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Theory of Rough sets was an extension of the
set theory to study the data with incomplete
information. In rough set theory a subset of the
universe is described by two approximations,
called lower and upper approximations. The
lower approximation of a set is the union of all
equivalence classes contained in the set, whereas
the upper approximation is the union of those
classes which have non empty intersection with
the set. Equivalence classes are the basic building
blocks in rough set theory, for upper and lower
approximations. A partition of a set induces an
equivalence relation and vice versa. Therefore,
we can view the properties of a rough set either
by the partition of the set or by the equivalence
relation.

The soft set theory offers a general mathematical
tool for dealing with uncertain, fuzzy, not clearly
defined objects. This theory is a relatively new
approach to discuss vagueness.

In soft set theory membership is decided by
adequate parameters, rough set theory deals with
equivalence classes, whereas fuzzy set theory
depends upon grade of membership. Although
three theories are quite distinct yet deal with
vagueness. Joint application of these theories
may result in a fruitful way. There exist many
complications in soft set theory mentioned in
(Molodtsov, 1999). To overcome these
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complications the new approach of SS was
originated by Molodtsove, which is different
from the other existing theories due to its
parameterization tools. Soft set theory handles
the vague and uncertain knowledge easily and
it is free from the inherent complications. Due
to these characteristics, the theory of Soft Set is
famous among scholars in the recent era. In the
recent scenario, Soft Set theory is one of the most
significant areas of research. Maji (Maji et al.,
2003) introduced various operations on Soft
Sets. Through these operations, the theoretical
study of Soft Set becomes improved and emerges
very rapidly in research area. on the basis of
(Maji et al., 2003) , (Ali et al., 2009) improved
the existing literature and introduced some new
operations on soft sets. They developed the
concept of complement and asserted that certain
De Morgans’s laws are satisfied on the basis of
these newly developed operations on Soft Sets.
The generalization of Soft Set is improving very
rapidly in the research area to hybridize the
different mathematical structures with Soft Set.
The combined structure of fuzzy set, soft set and
rough set were presented by (Irfan Ali, 2011)

A fuzzy set is a class of objects with continuum
of grade of membership. Such a set is
characterized by membership (characteristic)
function which assigns to each object a grade of
membership ranging between zero and one.

Intuitionistic fuzzy set (Atanassov K T, 1986)
consist of two functions which are the
generalization of fuzzy set and like a fuzzy set,
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these two functions also map on unit closed
interval. Here, the first function represents the
membership grade and the second function
represents non-membership grade. Intuitionistic
fuzzy set set has a limitation that is the sum of
both these functions does not exceed 1.
Intuitionistic fuzzy set set plays a vital role for
tackling vagueness and uncertainty. Many
authors developed the new notions by combining
rough set and Soft sets with Intuitionistic fuzzy
set set and proposed the new results.

Yager (Yager, 2013) introduced Pythagorean
fuzzy set, the square sum of membership and
non- membership grades must not exceed 1,
which got more attention of scholars in the recent
era. (Hussain et al., 2019)proposed the concept
of rough Pythagorean fuzzy ideals in
semigroups. (Hussain et al., 2020) introduced
the concepts of soft rough Pythagorean fuzzy
set (SRPFS) and Pythagorean fuzzy soft rough
set (PFSRS)

(Senapati & Yager, 2020) proposed Fermatean
fuzzy sets (FFS), the cube sum of membership
and non- membership grades must not exceed
1. He compared Fermatean fuzzy sets with
Pythagorean fuzzy sets and intuitionistic fuzzy
sets. (Muhammed, 2022) proposed the concept
of rough Fermatean fuzzy ideals in semigroups.
By viewing existing literature, it is clear that there
does not exist any concepts of soft rough
Fermatian fuzzy set (SRFFS) and Fermatian fuzzy
soft rough set (FFSRS).
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1. CONCLUSION

The theories of rough set, soft set, Intuitionistic
fuzzy set, Pythagorean fuzzy set and Fermatean
Fuzzy Set all are important mathematical tools
for dealing with uncertainties. In this paper, we
have presented two new concepts: SoftRough
Fermatean Fuzzy Set and Fermatean Fuzzy Soft
Rough Set. By combining crisp soft relation with
soft rough approximation space, soft rough

fermatean fuzzy approximation operators are
defined. Also a new notion of Fermatean fuzzy
soft rough set on the basis of Pythagorean fuzzy
soft rough set is introduced. For that first we
define a fermatean fuzzy soft set. Using a fuzzy
soft relation, a fuzzy soft approximation space
is defined and from that fermatean fuzzy soft
rough approximation operators were defined.
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These concepts can be very helpful in decision
making problems. This method provides more
freedom for the decision makers to the selection
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of membership and non-membership degrees as
compared to existing literature and also it is more
superior than the existing one


