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FUZZY ROUGH N-ARY SUBHYPERGROUPS

V. LEOREANU FOTEA

ABSTRACT. Fuzzy rough n-ary subhypergroups are introduced and character-
ized.

1. Introduction

n-ary structures, particularly n-ary groups, were introduced by Dérnte in [10]
and since then, m-ary systems have been studied in depth in different contexts.
These systems have many applications in various fields of science, e.g. physics,
quantum group theory, codes and topology. In [13] Davvaz and Vougiouklis defined
n-ary hyperstructures, which are a generalization of the hyperstructures introduced
by Marty [20], and constitute a field of algebra with applications in geometry,
graphs and hypergraphs, binary relations, lattices, fuzzy and rough sets, automata,
cryptography, codes, artificial intelligence, probability (see [4]). Some applications
of n-ary hypergroups to binary relations and lattices were studied by Leoreanu
Fotea and Davvaz in [18] and [19].

On the other hand, Rosenfeld [30] introduced fuzzy sets in the context of group
theory and formulated the concept of a fuzzy subgroup of a group. Since then, many
researchers have extended the concepts of abstract algebra to a fuzzy framework.
Several basic definitions and results about fuzzy algebra can be found in [21]. Fuzzy
hypergroups have been considered by Zahedi at al. [31] and studied by Davvaz [6]
and Davvaz and Corsini [7], [8]. Rough set theory, introduced by Pawlak (see [23]),
represents a mathematical tool for dealing with vagueness or uncertainty. Rough
sets are especially useful in data analysis, artificial intelligence and the cognitive
sciences (see [24]-[29]). Several basic aspects of the research of rough sets and
applications are presented in [24], [25] by Z. Pawlak and A. Skowron.

Dubois and Prade [11] introduced fuzzy rough sets as a fuzzy generalization of
rough sets. Nanda and Majumdar [22] analyzed the concept of a fuzzy rough set.
J.N. Mordeson [14] studied rough groups and B. Davvaz studied roughness based
on fuzzy ideals [3]. Notes on the lower and upper approximations in a fuzzy group
and rough ideals in semigroups were presented by W. Cheng, Z.W. Mo and J. Wang
in [1]. Roughness in H,—structures was considered by Davvaz [5]. The upper and
lower approximations of a subset were studied by Leoreanu-Fotea (see [15]) in the
context of hypergroups.
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In this paper we introduce and characterize fuzzy rough n-ary subhypergroups.
In other words, we consider the problem of fuzzification of rough n-ary subhyper-
groups. Fuzzy algebraic structures - in particular, fuzzy lattices and join hyperop-
erations - have been used in several engineering and computer science applications
[12], [26], [27]. Hence we expect that the results of this work may in the future prove
useful in similar applications. The present research can be exyended to the analysis
some particular classes (e.g. closed, invertible, ultraclosed ) of fuzzy rough n-ary
subhypegroups, starting from the corresponding classes of n-ary subhypegroups.

2. n-hypergroups and Approximations in n-ary Hypergroups

We first present some basic notions and results about n-hypergroups (see [9]),
which are needed in this paper.

Let H be a nonempty set and n € IN, n > 2.

Consider f : H" — P*(H), where P*(H) is the set of all nonempty subsets of H.
Then f is called an n-ary hyperoperation on H and the pair (H, f) is called an n-
hypergroupoid. If Ay, As, ..., A, are subsets of H, then we define f(4;, As, ..., Ap) =
U{f(a1,..,an) | a; € Ai, i € {1,2,...,n}}.

We shall denote the sequence a;, a;y1,...,a; by ag. For j < 4, the symbol af is
the empty set.

Definition 2.1.
1°. The n-hypergroupoid (H, f) is called an n-ary semihypergroup if for i,j €
{1,2,...,n} and a?"~! of H, we have

. o B - - B
F@ fap ™)@l = flal 7 fa T, a2,
2°. We say that (H, f) is an n-ary quasihypergroup if for all ag, a1, ...,a,€H
and fixed i € {1, ...,n} there exists x € H such that

ag € f(a?rl,aaﬁ_l).
3°. An n-ary hypergroup is both an n-ary semihypergroup and an n-ary quasi-
hypergroup.
4°. An n-ary hypergroup (H, f) is commutative if for all a} of H, and any
permutation o of {1,2,...,n}, we have f(a) = f(ao(1), s Go(n))-

Definition 2.2. Let (H, f) be an n-ary hypergroup and K a nonempty subset
of H. If K is closed under the n-ary hyperoperation f then we say that K is
an n-ary subsemihypergroup. An m-ary subsemihypergroup K is called an n-ary
subhypergroup of H if for all kg, k1, ..., k, € K and fixed 7 € {1,2,...,n}, there exists
z € K such that ko € f(k{™", 2, k1)

The intersection of n-ary subhypergroups, as well as subhypergroups, can be
empty (see [2]). This can happen since the element x in the above definition is not
always unique.

In what follows, we shall assume that (H, f) is a commutative n-ary hypergroup.
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We recall several types of n-ary subhypergroups together with the connections
among them, in the context of a commutative n-ary hypergroup ([16]).
Let (K, f) be an n-ary subhypergroup of (H, f).

Definition 2.3. We say that

1°. K is closed if for all kT of K and x of H, it follows from ky € f(x, k%) that
z e K.
2°. K is invertible if it follows from x € f(y,K, ...,K) that y € f(m,K, ,K)
—— ———

n—1 n—1

3°. K is ultraclosed if for all x € H, we have
f(x,K,...,K) ﬂf(m,H—K,K,...,K) =0.
~— ~—

n—1 n—2
4°. K is conjugable if it is closed and for all z € H, there exists 2’ € H, such
that f(x’w,K,...,K) CK.
——
n—2
Several examples of these types of n-ary subhypergroups are given in [16]. We
mention just two:

Example 2.4.

1°. Let K be an ideal in a modular lattice (L,V,A). For all a} of L and i €
{1,2,...,n}, denote A,(f) =a1V..Va;_1Va;11V..Va, and A, = a1V...Vay,.
We set AS) =asV...Va, and Ag,") =a1V..Va,_1.

We define the following n-ary hyperoperation on L:
fl@)={zeL|zvAD =A,, forallic{l1,2,.,n}}
Then (L, f) is a commutative n-ary hypergroup and (K, f) is an n-ary
subhypergroup of it.
Moreover, K is invertible. If n > 4, then K is not ultraclosed. Indeed,
ifhe L — K and k € K, then
hvke f(hVEK,...K)Nf(hVk L-KK,.. K).
—— ———
n—1 n—2

2°. Let us consider the distributive lattice (P(M), U, N) of the parts of a set M,
which contains at least three elements. Define the following n-ary hyper-
operation on P(M): for all Xy,..., X, € P(M),
F(X1, o X)) ={ZeP(M) | X1N..N X, CZC X1 U...UX,}.
Then (P(M), f) is a commutative n-ary hypergroup. Let a,b € M, a #b
and K = {M — {a}, M — {a,b}}. Then (K, f) is an n-ary subhypergroup
of (P(M), f) which is not closed.

Indeed, we have M — {a} € f({b}, M — {a,b},.... M — {a,b} }

n—1

The following theorem establishes several connections between types of n-ary
subhypergroups defined above ( [16]).
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Theorem 2.5. Let (H, f) be an n-ary hypergroup.
(i) Any conjugable n-ary subhypergroup (K, f) is ultraclosed;
(ii) Any ultraclosed n-ary subhypergroup (K, f) is invertible;
(iii) Any invertible n-ary subhypergroup (K, f) is closed.

Notice that the intersection of n-ary closed subhypergroups is a closed n-ary
subhypergroup.

Let us now recall the notion of rough sets .

Let H be a nonempty set and A C H.

If R is an equivalence relation on H, then the pair (R(A), R(A)) is called the
rough set of A, with respect to R, where S

R(A)={zrcH|zCA} and RA)={zc H|zNA#0}.
We have denoted the equivalence class of x € H by Z.
R(A) is called the lower approzimation of A, while W is called the upper
approximation of A.
Let us consider now (H, f) a commutative n-ary hypergroup, A C H and K an
invertible n-ary hypergroup. Denote

Aprg(A)={z € H| f(2,K,...,K) C A} and
—_— ———

n—1
Apr(A)={z e H| f(z,K,...K)NA#0}.
———
n—1
The set Aprg(A) is called the lower approzimation of A with respect to K, while

the set Aprg (A)j called the upper approximation of A with respect to K. The
pair (Apri (A), Apri(A)) is called the rough set of A with respect to K.

Consider the equivalence relation Ry, defined as follows:
x Ry y if and only if = € f(y,K, ,K)
——
n—1
. Then, for all z € H, we have T = f(m,K, ...,K) and so
——
n—1
@"K(A) = EK(A) and T]DTK(A) = RK(A)
Roughness of n-ary hypergroups was introduced and analyzed in [17].
A subset A of an n-ary hypergroup (H, f) is called definable with respect to K
if Apric(A) = A= Apri(A). If Apri(A) and Apr(A) are n-ary subhypergroups

of (H, f), then Apry(A) is called a rough n-ary subhypergroup of (H, f).
In [17] it is proved that

Theorem 2.6. If K1 C Ky, K is an invertible n-ary subhypergroup and Ko is a
closed n-ary subhypergroup of (H, f), then Apri, (Ks2) is a rough n-ary subhyper-
group of (H, f).
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3. Fuzzy Rough n-ary Subhypergroups

In order to introduce the notion of a fuzzy rough n-ary subhypergroup, we first
recall the notion of an fuzzy n-ary subgroup.
Let (H, f) be an n-ary hypergroup. For all z,y% of H, we denote z/y% = {u |

z € flu,y3)}
A fuzzy subset A is called a fuzzy n-ary subhypergroup if, for all x7 of H, the
following conditions hold:

(1) for all z € f(z}), we have a(z) > min{ua(z1), - pa(n)}:
(2) there exists u € x1 /x4 such that pa(u) > min{pa(x1), ..., ua(zy)}

Fuzzy n-ary subhypergroups were introduced and analized by Davvaz and Corsini
[8].
Now let H # (), AC X C H and R be an equivalence relation on H.

A fuzzy rough set (R(A), R(A)) is characterized by a pair of maps

fr(a) : R(X) — [0,1] and MRy R(X) —[0,1]

such that pir(a)(2) < Ay (e x), for all z € R(X).

Let S be an n-ary invertible subhypergroup of an n-ary hypergroup (H, f). If
Aprs(X) = (@'S(XLT]WS(X)) is a rough m-ary subhypergroup of H, then the
set

Aprs(X) = Aprs(X) — Aprs(X)
is called the boundary region of X. -
Let A C X and Aprg(A) = (Aprs(A), Aprs(A)) be a fuzzy rough set.
We define i 4,4y : Aprs(X) — [0,1] as follows:
MLWS(A)(:E), ifxéﬂs(X)

Faprs(a) () = —
Aprs(4) { 0, itz € Aprg(X).

For all z € Aprg(X), denote fia(z) = [E@S(A)(x),ufmsm)(x)].

An interval-valued fuzzy subset A is given by
A= {(z,fia(2)) | = € Aprs(X)}.

Let Iy = [a1,b1], Iz = [az, ba] be closed subintervals of [0,1]. We define
rmax([l,fg) = [a1 \Y as, b1 V bg]
Tmin([l,lz) = [a1 Aasg, by A bg]

We say that Ir < I if as < ay and by < by.
We shall say that fr4(x) is a closed subinterval of [0,1] even if it contains only
one element, which means that

Haprs(A) (z) = HAT;TS(A)(I)-



50 V. Leoreanu Fotea

Now we introduce the notion of a fuzzy rough n-ary subhypergroup, which gen-
eralizes the fuzzy rough subhypergroup notion, studied in [15].

Definition 3.1. If Aprg(X) is arough n-ary subhypergroup of an n-ary hypergroup
(H, f) and A C X, then the fuzzy rough set

Aprs(A) = (Aprs(A), Aprs(4))

is called a fuzzy rough n-ary subhypergroup if for all 27 of Aprg(X), the following
conditions hold:

(1) for all z € f(x7), we have fia(z) > rmin {fa(21), ..., ra(zn) }.
(2) there exists u € x1 /a4 such that fia(u) > rmin {fa(21), ..., fa(z,)} -

In what follows, we present particular cases and examples of fuzzy rough n-ary
subhypergroups.

Example 3.2.
1°. Any rough n-ary subhypergroup is a fuzzy rough n-ary subhypergroup.
Indeed, let Aprg(X) be a rough n-ary subhypergroup of an n-ary hyper-
group (H, f) and A C X, such that Aprg(A) = (@“S(A),TM“S(A)) is a
rough n-ary subhypergroup. Define Faprs(A) = XAprs(A) and P pre(a) =
XAprs(A)- Clearly, we have XAprs(4) < XZprs(A)-
Since Aprs(A) is a n-ary subhypergroup, it follows that for all z} of
Aprs(X) and z € f(x7), we have
Xaprs(4)(2) = min{ X aprs(4) (1), -, Xaprs (4) (Tn) }
and there exists u € 1 /2% such that
Xaprs(4) (1) = min{ X aprs(4)(@1)s s Xaprs(4)(@n) }-
In other words, for all z € f(z7), we have
E@S(A) (Z) 2 mzn{ﬂ@S(A) (1‘1), "'7H@S(A) (xn)}
and there exists u € x1 /2% such that

Faprs(a)(u) = min{ﬁ@S(A)(%% "'7ﬁA7prs(A)(xn)}'

Similarly, since Aprg(A) is a n-ary subhypergroup, it follows that for all
z € f(aT), we have

Potprs () (2) = main{ g 4y (€1), ooos 15557 6 (1) (%) }

and there exists v € x1/x} such that

s () (0) 2 M g ) (1) o g ) ()

If for all i € {1,2,...,n}, we have x; € Aprg(A), then u € Aprg(A) and
we consider v = u. If there exists i € {1,2,...,n}, such that x; ¢ Aprg(A),
then w can be any element of z1/z} and so, we can take u = v.
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From fia(x) = [FEaprs(a)(@): Haprs(ay(®)], it follows that for all 2 €
f(z}), we have

fa(z) > rmin{fa(z1), ..., palzn)}

and there exists u € z1 /25 such that
fia(u) > rmin {fta(21), ..., fa(en) },

which means that Aprg(A) = (Aprs(A), Aprs(A)) is a fuzzy rough n-ary
subhypergroup of (H, f).

2°. Let (L, f) be the commutative n-ary hypergroup defined in Example 2.4.,1°.
If K is an ideal of (L, V, A), then (K, f) is an invertible n-ary subhypergroup

of (L, f).

Let K; C K5, where K is an invertible n-ary subhypergroup and Ko
is a closed n-ary subhypergroup of (L, f). According to Theorem 2.6.,
Aprg, (K3) is a rough n-ary subhypergroup of (L, f).

If A C Ko, such that Aprg, (A) is a n-ary subhypergroup, then define
Papri, (A) = XAprx, (A) and let W pr e, (A) that satisfies the following condi-
tions:

(a). for all € Aprg, (A), we have ﬂTm“KI(A)(I) =1
(B). for all 2,y € Aprg, (Ks), we have

HApric, (A) (xVy) = mm{ﬂrprkl (A) (), Hpr g, (A)(y)}-

From the condition («), we obtain XApric, (A) < Hapr e (4)- On the other
= 1
hand, for all z € f(z}), we have z < xz1 Vaa V...V, and so 2V 1 Vzs V
V& =21V V..V, From (§), we obtain

M Hgr e, (4) (%) Htpr e, (4) (015 Wt () (02)s o0 M, () ()} =

min{NTerl (A)(x1)7 Hapr e, (A)(xz% o MaApr g, (A) (zn)},
whence
Fpr e, (4)(2) Z mand g ) (B0) Bapr e (a)(T2)s - Bagr () (@) }-

On the other hand, there exists v = 1 V 23 V ... V ,, € z1/x}. For the

n-ary hyperoperation f defined in Example 2.4.,1°, we have z; € f(v,22)

if and only if v € f(z1,22) and so, similarly, we obtain

Wy () (©) Z min{ piz o) (@1), s e () () }-

If for all 4 € {1,2,...,n}, we have ; € Aprg, (A), then v =2, Vaa V...V
Ty € f(21,...,7,) C Apri, (A) and we have

Fapric, (4)(V) 2 mm{ﬁ@xl (4) (1), ""ﬁLWKn,(A)(xn)}-
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If there exists i € {1,2,...,n}, such that z; ¢ Aprg, (A), then any element
u of x1/x¥ satisfies

Faprse, (a) (W) = min{Tiap, . (a)(@1), s Bapr e, (4)(@n) }

and so, we can take u = v.

Since fia() = [fapry, CINT (a)(@)], it follows that fi4 satisfies
the conditions (1) and (2) of Definition 3.1. and Aprg, (A) is a fuzzy rough
n-ary subhypergroup of (L, f).

3°. Let (H,-) be a hypergroup. If, for all x1,...,x, of H, we define

n
flze,..yxn) = Hmi,
i=1

then (H, f) is an n-ary hypergroup. If (.S,) is an invertible subhypergroup
of (H,-) and aprg(A) = (@’S(A)»GTW’S(A)) is a fuzzy rough subhypergroup
of (H,-), where

apry(A) = {z | xS C Atandaprg(A) = {z | zSN A # 0}

, then (S, f) is an invertible n-ary subhypergroup of (H, f) and Aprg(A) =
(Aprs(A), Aprg(A)) is a fuzzy rough n-ary subhypergroup of (H, f), where
MS(A) = {.’E | f(fE,S,,S) - A}a
——

n—1

Aprs(A) ={z | f(x,S,...,S)NA#D}.
n—1

Now we define the level rough set notion in the context of rough n-ary hyper-
groups.

Definition 3.3. Let Aprg(X) be a rough n-ary subhypergroup of an n-ary hy-
pergroup (H, f), A C X and (@S(A),Tmﬂs(A)) be a fuzzy rough set. For each
t € [0,1], we define

Ay ={z € Aprs(X) | paprs(ay(z) > t},
Ay = {x € Aprs(X) | pa o a)(x) >t}

The pair (Au Zt) is called a level rough set. If both A, and A; are n-ary subhyper-
groups of H, then (At,zt) is called a level rough n-ary subhypergroup of H.

In what follows, we shall characterize fuzzy rough subhypergroups of a hyper-
group, by using level rough sets. As a consequence, we can characterize fuzzy n-ary
subhypergroups, using level subsets.

Let Aprg(X) be a rough closed n-ary subhypergroup of an n-ary hypergroup
(H, f) and A C X, be such that Aprg(A) = (Aprs(A), Aprs(A)) is a fuzzy rough
set.
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Lemma 3.4. If Aprg(A) = (Aprs(A), Aprs(A)) is a fuzzy rough n-ary subhyper-
group, then for all t € [0,1], the pair (At,zt) s a level rough n-ary subhypergroup
of (H, [).

Proof. Set t € [0,1] and let 2 be arbitrary in A,.
Then for all i we have f14,-5(4)(2i) > t. Also,

r min {ﬁA(f?)} > [t,min {F‘ATﬂ“s(A)(x?)}] 2 [t’ min {MLT”S(A)(%L)}]'

It follows by hypothesis that
fia(z) > [t, min {u@,sm)(m?))}], for all z € f(xT).

Since z7 € Aprs(X), we have z € Aprg(X) for all z € f(x7). Hence prapyq(a)(2) >
t, which means that z € 4,.

We now show that there exists u € A,, such that 7 € f(u,z%). By hy-
pothesis, there exists u € z1/x}, such that fia(u) > rmin {fia(27)}. We obtain
fia(u) > [t,min {faprg(a)(2})}]. Since Aprg(X) is a closed n-ary subhypergroup
and z7 € Aprg(X), it follows that z1/2% C Aprg(X). Hence, u € Aprg(X) and
HAprs ( A)(u)iz t, which means that u € A,. Therefore, A, is an n-ary subhyper-
group of (H, f).

Now, let us consider 27 €A;. For all i, we have /LTPTS(A)(Z‘Z‘) >t , whence

rmin {fa(27)} > [0,1].

It follows that for all z € f(aT), we have fia(z) > [0,t] and there exists u € x1/x}
such that zia(u) = [0,t]. Hence pzy 4y(2) = t and pg 4)(u) = t. Since

Aiprs()if) is a closed n-ary subhypergroup we conclude that 2, u € Aprs(X). Hence
z,u € A;. In other words, A; is an n-ary subhypergroup of (H, f). O

Lemma 3.5. If Aprs(A) = (Aprs(A), Aprs(A)) is a fuzzy rough n-ary subhyper-
group, then for all s,t € [0,1], such that A, N Ay # 0, the intersection A, N A is
an n-ary subhypergroup of (H, f).

Proof. Let s,t € [0,1], such that A, N A; # 0,. Let 2} € A, N A,. It follows
that a7 € Aprg(X). By hypothesis, there exists u € x1/z%, such that fa(u) >
rmin {fis(27)}. As above, we obtain that u € A,. On the other hand, fia(u) >
[s,min{,uA—m,S(A) (z7)}], whence Hprg () (@) = min {“@s(A) (z7)} > t. Hence
u € A;. Similarly, for all z € f(27) we obtain z € A, N A;. Therefore A, N A; is an
n-ary subhypergroup of (H, f). |

Lemma 3.6. If for allt € [0,1], the pair (At,ﬂt) is a level rough n-ary subhyper-
group of (H, f) and for all s,t € [0,1], such that A, N A; # 0 and the intersection
A, N Ay is an n-ary subhypergroup of (H, f), then Aprs(A) is a fuzzy rough n-ary
subhypergroup.
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Proof. For all t € [0,1], A, and A; are n-ary subhypergroups of (H, f). Let 27 be
arbitrary in Aprg(X). Denote rmin {fia(z1), ..., ia(zyn)} by [to,t1]. We have

min {EMS(A) (z)} = to and
min {MATWS(A) (z1)} = t1.

Since z7 € Ay, , it follows that for all z € f(27), we have z € A;,. Now, we have
the following cases:
1°. If there is 7 such that x; € Zp\rS(X), then to = 0. For all z € f(27), we have
Baprs(a)(2) =2 0 = to. On the other hand, from 27 € Ay,, it follows that
there exists u € x1 /2%, such that u € A;,. Moreover, Faprs(ay(w) =0 = to.
2°. If for all 4, we have z; € Aprs(X), then T, (a)(%i) = paprs(a)(Ti). We
have 27 € A, , whence z € A, for all z € f(2}). Hence,

pa(z) = [ﬁ@s(,q)(z)aﬂms(,q)(z)] > [to, t1] = rmin {fa(2])}.

Now we show that there exists u € @1 /2%, such that fa(u) > [to,1]. Since
Ay, N A, is an n-ary subhypergroup of (H, f) and x7 € Ay N A, it

Ao

follows that there exists u € x1/a% such that u € Ay, N A, . We obtain
fia(w) = [paprs(a) (W), Boap.o ) (W)] > [to, t].

Therefore Aprg(A) = (@‘5(14),?])7"5(14)) is a fuzzy rough n-ary subhypergroup.
O

Theorem 3.7. Let Aprg(X) be a rough closed n-ary subhypergroup of an n-ary
hypergroup (H, f) and, for A C X, suppose that Aprs(A) = (@S(A),TM"S(A))
s a fuzzy rough set. Then the following conditions are equivalent:
(1) Aprs(A) is a fuzzy rough n-ary subhypergroup;
(2) for allt € [0,1], the pair (At,Zt) is a level rough n-ary subhypergroup of
(H, f) and for all s,t € [0,1], such that A,NA; # 0, the intersection A,NAy
is an n-ary subhypergroup of (H, f).

Proof. The proof follows immediately from the above three lemmas. O

Example 3.8. In Example 3.2.,2°, we have A, = Aprg, (Ks) and for all ¢ >
0, A, = Aprg, (A). Both Aprg, (K5) and Aprg, (A) are n-ary subhypergroups of
(L, f). By condition (3), we obtain that for all s € [0,1], A4 is an n-ary subhyper-
group.

By condition (), for all s € [0,1], Apr, (A) C A, whence it follows that for all
s,t €10,1], A, N A, # 0. We have AgNAs = {z € Aprg, (K>) | /'LTIJTKI(A)(I) > s}
and for all ¢, s € [0,1], A,NA, = Apr, (A)NA, = {x € Aprk, (A) | Mg, (@) =
s}, which are also n-ary subhypergroups.

Therefore, it follows from the theorem that Aprg, (A) is a fuzzy rough n-ary
subhypergroup of (L, f).
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Corollary 3.9. A fuzzy subset A on an n-ary hypergroup (H, f) is a fuzzy n-ary
subhypergroup if and only if each its non-empty level subset is an n-ary subhyper-

group of (H, f).

Proof. We apply the above theorem for a definable set A and X = H. then
Aprg(A) = Aprg(A) =Aand A, = Ay, ={z € X : pa(x) >t} O

4. Conclusion

The study of properties of fuzzy rough sets in the context of n ary-hypergroups is
an new research topic of fuzzy set theory. The existing research on this topic deals
only with fuzzy rough hyperstructures [15]and for this study, the approximations in
n-ary hyperstructures are important. In this paper, we introduce and characterize
fuzzy rough n-ary subhypergroups and give some examples. Our future work on this
topic will be focused on the study of some particular classes of fuzzy rough n-ary
subhypegroups, starting from the corresponding classes of n-ary subhypergroups.
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