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A short note on some of the fuzzy rough
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Abstract

In this paper we apply some of the ideals in semihyper-group in terms of fuzzy rough set. Semihyper-group is
an algebraic structure which is an extended structure of semigroup. We introduce the concept of fuzzy rough
hyper-ideal and fuzzy rough bi hyper-ideal in semihyper-group. We define the g—level set in semihyper-group
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and study the relation of ideals between the fuzzy rough set and the g—level set of a fuzzy rough set.
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1. Introduction

Marty(1934)[6] inspired from algebraic structures, he ex-
tended the concept to algebraic hyper-structures. The attrac-
tion of hyper-structure is its special property that the image of
each pair of a cross product of two sets is lead to a set where
in classical structures it is an element again. Davvaz(2002)[2],
Kehayopulu[4][5], Corsini and Shabir[1] studied some of the
fuzzy ideals in hyper-structures. In this paper we apply some
of the ideals which was introduced by Subha et.al [7] in hyper-
structures. In each section we discuss distinct fuzzy rough

hyper-ideals and study its properties.

2. Preliminaries

In this section we recollect the basic definitions of ideals
in hyper-structures such as hyper-ideal, subsemihyper-group
and bi hyper-ideal.

Definition 2.1. [4] Let 57 be a non-empty set and © be the
hyper-operation on ¢ is defined as

O xH — F(H)
where F () is the set of all subsets of F. Then the set
FC with the hyper-operation ® is called hyper-groupoid(say
H°).

The image of the pair (g1,82) € H x H is denoted by
g10gy, the hyper-product of the elements g|,g> € H.
Define hyper-operation

x: F(H)x F(H) — F(IH).
If X and Y are the subsets of F () then the hyper-product
of the sets X and Y is defined by

81082 2.1

Xxy=

(81,82)EX XY

We write the hyper-operation on a set X with an element
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'\ as X x{g1} and an hyper-operation on an element’g’, with

any set say X is defined by {g1} *X.

The hyper-operation between the elements is denoted by
®. The hyper-operation between the sets is denoted by .

Definition 2.2. [4] A hyper-groupoid (7®) is called a
semihyper-group(say F€*) if

{ryx{sh)~{t} = {r}x({s} x{t}) forall r,s,t € .

Example 2.3. Let us consider the universe set 7 as

A = {r,s,t}. Define a hyper-operation ® on J is defined
by r®s ={r,s} V r,s € I which is a hyper-groupoid. Then
we have

rO(sOt) = {r}x{s,t}

= (r®s) U (rOr)
= {V7S}U {rat}
={ns,t}

And also we have (r@s)®t = {r,s,t} Hence r®(s@r) =
(r@s)®t holds for all r,s,t € F. Therefore S is a semihyper-

group on the hyper-operation .

Definition 2.4. [4] A non-empty subset F of a semihyper-
group F* is called a left(right) hyper-ideal of 7€ if
JF CF(FA* CF).

If a subset F in 5 is both a left and right hyper-ideal
then F is called hyper-ideal of 7€~

3. Fuzzy rough hyper-ideals of (7*,p)

In this section we introduce fuzzy rough hyper-ideals in
semihyper-group.

Definition 3.1. Let (J¢*,p) be a fuzzy approximation space
where F is a semilyper-group with hyper-operation * and
p be a fuzzy equivalence relation. From the fuzzy set F in
H* and the fuzzy equivalence relation p, we define a fuzzy
rough(FR) set p(F) = (p(F),p(F)) which is a pair of lower
and upper approximations of a fuzzy set F and its membership
function is given by

Ho(7) 2 0" — [0,1] and

,L%(f) O — [0, 1]
with the property that Ho(7) ()< s (F) ()Y fe™
Definition 3.2. A FR set p(F) = (p(F),p(F)) in (#*,p) is
said to be a fuzzy rough left hyper-ideal(FRHIL) of (7€*,p)

if
(i) Ho () (n) < geiggnllg(f) (g)

(i) Mo (F) (n) < gégf@nﬂﬁ(ﬁ) (g) Vm,n,g € A

(B(f),ﬁ(f)) in (J*,p) is said to be a
H*,p) if

A FR set p(F) =
Sfuzzy rough right hyper-ideal(FRHIR) of (
(i) Ho () (m) < gEirIrllgn“B<f) (g)
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(i) ,u,ﬁ(ﬁ)(m) < geiggnyﬁ(ﬁ(g) Vm,n,g € A"
A FR set p(F) = (p(F),p(F)) which is both a FRHI}, and
FRHIR is called FRHI of (7€*,p).

Proposition 3.3. If p(X) = (p()?)j()?))and
p(Y)= P (Y),p(Y)) are the two FRHIs of (J€*,p) then the
intersection of p(X) and p(Y) is also a FRHI of (J€*,p).

(

Proof: Let p X) and p(~) are FRHI; . For
m,n,g € (H*,p) we have

Ho@np(d) (1) = min{kty ) (1), Ky i) ()}
<mln{g612£)n.“7( )( ), gggnﬂg(i)(g)}

< inf {mln{ug@) (8), Ko@) (8)}}

gEMO®n

< At B @np) (&)}

Therefore p (X X)

N
that 5(X) Np(V) i
can prove that p(X

the theorem.

p(Y Y) is a FRHI;. Similarly we can prove
is also a FRHIy, of (¢*,p). Likewise we
)N p(Y) is a FRHIg. Hence we conclude

Definition 3.4. Ler p(X) = (p(X),p(X)) be a FR set of

(%, p) then the q— level set of p(X) is defined by
X ={g€ " 1y (g) > q} and

Xj={ge " ;5 (8)>q}V g€ A"

5(F) (8
(p(X),p(X)) is a FRHI of (A*,p)

Theorem 3.5. If p(X) =
then the g— level set X9 = (X, X[!) is a hyper-ideal.

Proof: Let us assume that p (X ) be a FRHI;. By Def[3.4],
it is clear that X/ is a crisp set. Now we have to show that X/’

isa hyper—ideal. For that let us assume m € % and n € X
which implies that

3.1)

Since Hox) (n) < gEiII111£)n Ho(x) (g)

mf Hox )( 8)>q
gEm

— Uz )( g) > g for g € mBn

= m@n C X/ form € #° andn € X{.
Hence from the Def[2.4] we can say that X is a left hyper-
ideal. Similarly we can prove that Xg, is a left hyper-ideal.
Therefore X, is a hyper-ideal of 7.

Now let us assume that B()?) is a FRHIR

-

i.e.,‘ug(g)(m): inf /Jp(g)(g) (3.2)

geEMOn £

Let m € X/ and n € 7* which implies i) (m) > q
Eq. 32 = ge%ni@z) (m)>q
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= ,up@)(m) > g for g € mOn
then m®On C X/ for m € X and n € ™.
Therefore X} is a right hyper-ideal. Similarly X/} is also a
right hyper-ideal. Hence X7 is a right hyper-ideal of (2, p).
Itis clear that if p(X) is a FRHI then X4 is a left and right

hyper-ideal. Therefore we conclude that X9 is a hyper-ideal
of JC*.

4. Some properties on max-min
hyper-product of fuzzy rough sets in
(S, p)

In this section we introduce the concept of max-min hyper-
product of fuzzy rough sets in semihyper-group and discuss
some of the properties.

Definition 4.1. The max-min hyper-product of FR sets p (X)
and p(Y) is denoted by p(X) o p(Y) and is defined by for each
g € I, we have

geT?@Xhz {mm(up( X) (), Ho(x) (h2))}

1fgeh1®h2, Vhl,hz IS 4
0, if g ¢ h;®hy, V h;, hy € F27*.

and
ggfghz{mln(uﬁ(g) (h), M5y (h2))}
M5 %)05(7) (8) = if g € h;®hy, Y hy,hy € 72

0, ifg ¢ h1®h2, Vhl,hz IS
Example 4.2. Let (¢, p) be a fuzzy approximation space

where J* = {hy,hy,h3,ha} with a hyper-operation © is
defined below:

© | h hy h3 hy

hi | h h3 hy

hy | hy  {hi,h3} {ho,h3}  hg

hy | b3 {hy,h3} {h1,ha}  hg

hy | hy hy hy H*
Let us consider two fuzzy sets X ,? and fuzzy equivalence
relation p as
X = {(11/0.2), (h2/0.4), (k3 /0), (hs/0.3)}
Y ={(h1/0.3),(h2/0.6),(h3/0.5), (hs/0.1)} and
hy hy hy hy
hy 1 08 0 04

|08 1 0 04

P=mlo o 1 o

hy \O4 04 0 1
respectively.

Then we have the FR sets p(X) and p(Y) as
p(X) = ({(11/0.2),(h2/0.2), (3/0), (hs/0)},
{(11/0.9),(h2/0.5), (h3/0.5), (ha/0.4)})
3/0.5), (ha/0.1)}
) }

)
p(Y) = ({(h1/0.3),(h2/0.3),(h ,
{(hl/o'é)’ (hZ/O 6)7 (h3/0 5 ) (h4/0'4) )
Then
p(X)op(Y) = ({(h1/0.2),(h2/0.2),(h3/0.2), (hs/0.1))},

(
{(n1/0.4),(h2/0.4), (h3/0.4), (h4/0.4)}.
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Proposition 4.3. If p(X),p(Y) and p(Z) are the FR sets of

(%*,B)then _ _ N _
(i) p(X) o (p(Y)Up(Z)) 2 (p(X)op(Y))U(p(X)op(Z))
(hﬁ)lcf( Jo(p(Y)Np(Z) C (p(X)op(Y))N(p(X)op(Z))

Proof: Let g € 7#*. Consider
Mo ®)o(p(7)p(2)) (8)
~ g o) (1) o 71z
= max {min{t, ) (m), max{ty 5 (n) uB
p

> max {max{mln{up (m),u
g€EmO,

min{4, 5, (m), 1
> max{ max {mm(,up (m) o

max {mm(uB( )( )"UB(Z (”)}}

gEm@n
> max{ K

-

Therefore

p(X)o(p(Y)Up(C)) 2 (p(X)

Similarly p(X) o (p(7) Up(Z)
p(Z)) holds.

(ii) Let g € 2. Consider

Ho)o(p (o) (8)

= max {mm{u
g€m®n

= gglax {mm{mln{up X ( )

(X)
mln{up (m), 1,7 (n)}}}
<m1n{ max {mln(/.l,p( )( m), Mo )( n)},

grenag{mln(ﬂp( ().t ()}

< min{ i o )0p (7)) (8): Hip(%)0p
< Hip(®)op(7))n(p(X)op(2)) (8)-

The~ref0re
p(X)o(p(Y)Np(Z) C (p(X)op(Y))N(p(X)op(Z))).

Similarly we can prove for upper approximation.

@ M) o7 )p 2)) ()3}
) (m), min{ L, ) (n), 1y 7 ()} }
( )(”)},

el
o

'Q

\-//-\
oQ
—
—

Proposition 4.4. If p(X), p(Y) and p(Z) are the FRHIR of
(J*,p) then the following property holds:

1. p(X)op(Y) Cp(X)Np(Y)

2. p(X)op(Y) Cp(X)NP(Y)
Proof: Let m,n,g € 5¢*. Consider
Hip(xyop(r) ()

— max {min{yt i (), 5 (m)})
<grenisc§n{mm{ 1nf Hox )( )a égf@nﬂg(?)(g)}}
< max { dnf n{mln(up( (&) 7y (€)1
< mnax { ot Honp(r) (8)}
Sgren’%nup( Jp(¥ >(m@n) for g € mOn

o
L0,
Ssa2ez
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Therefore

p(X)op(Y) C p(X)Np(Y). Similarly (2) holds.

5. Fuzzy rough bi hyper-ideal of (7, p)

In this section we introduce the concept of fuzzy rough bi
hyper-ideal in semihyper-groups and study its properties

Definition 5.1. [8] A non-empty subset X of a semihyper-
group F* is called a subsemihyper-group if XX C X.
Definition 5.2. A FR set p(X) = (p(X),p(X)) in (S*,p)
is said to be a FR subsemihyper-group of (7€*,p) if
(0 min By ) )by 3y () < I0E ()
(ii) min{/vLmX)( m), f 5% ( )< géggn%( )( g)
YV m,n,g € jf *

Proposition 5.3. If p(X) = (p(X),p(X)) and
p(Y) = (B(Y),ﬁ(Y)) are the two FR subsemihyper-group of
(%, p) then the intersection of p(X) and p(Y ) is also a FR
subsemihyper-group of (J€*,p).

Proof: Let p(X) and p(Y) be the FR subsemihyper-group.
Let m,n,g € 57*. Consider
min{ Ly i)0p @) (1) Mo 2)p(7) ()}

= min{min ({1, ) (m), 7, (),
(n

mln(/,Lp( (n), Ho ) ))}
fmm{mmmp Jm) by 5, ().
min(j1, 5 (m). 1,7 1 )
Smin{geiggn o) (8): s Jnf 17 (8))
< inf {min(Hy 5 (): by, (8)))
S (dnl Ko@) <g )

Therefore _

p(X)Np(Y)is a FR subsemihyper-group. Similarly
p(X)Np(Y) is also a FR subsemihyper-group of (J#*,p).
Theorem 5.4. If a FR set is a FR subsemihyper-group of
(%, p) then the g—level set of p(X)[X?] is a subsemihyper-
group.

Proof: Let p(X X) be a FR subsemihyper-group. Let
m,n,g € #* such that m,n € X and g € 7* which implies
Ho ) (m) = g and fy3y(n) > q -

Since min{ft, ) (m), oy (m)} < inf 1,z (8)

= Inf Moz (8) 2 miniq.q} =4q

= [,lg()?)(g) > g for g € mOn

— mOB®n C XZ .

Therefore X/ is a subsemihyper-group. Similarly we can

prove for upper approximation.

Definition 5.5. [4] A subsemihyper-group X in €~ is called
a bi hyper-ideal if X 57X C X.
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Definition 56. A FR subsemihyper-group

p(X) = (p(X),p(X)) of (#*,p) is said to be a fuzzy rough

bi hyper-ideal(FRHIg) of (J*,p) if

(i) min{, ) (m), Kz ()}< inf o) (8)

(ii) min{pis 5 (m), ts 5 (n )}< I%fGHPF( 7)(8)
Vm,n,u,g € H*.

Proposiion 5.7. If p(X) = (p(X),p(X)) and

p(Y) = (p(Y),p(Y)) are the two FRHIg of (#*,p) then

the intersection of p(X) and p(Y) is also a FR bi hyper-ideal
of (A, p).

Proof: Let B()?) and B(f’) be the FRHIp. Let
m,n,u,g € F*. Consider
min{y & )0p(7) (") Hp(@)np() ()}
- mm{mm(up( (m).t )

(m)),
)

mini, 5, ().
gmm{ r:lnE@n (g)7g€m®u®nl~lp (&)}
<A€%%£®n{mm(ﬂg(§)(g)) Hov )( 8)}
S el o Fo®npm) (&)

Similarly

min{iy )0p7) (M) Bo@)p) (W <0 - ls 6 055)(8)

gEmMOuBn
Then by the Proposition[5.3] we conclude that p(X) N

B(?) is also a FRHIp of (5¢*,p).

Theorem 5.8. If a FR set is a FRHIg of (J¢*,p) then the
g-level set of p(X)[X1] is a bi hyper-ideal.

Proof: Let p(X) be a FRHIp. Since by the Theorem([5.4],

X/ is a subsemihyper-group. Now consider m@u®n € X/ #* X!
such that m,n € X; and g € #* which implies o) (m) > g

and NB()?>(”) >q.

Since min{l-lg( (m), Ho(x) (n)} < erir(})ﬁ@nug(f)(g)
— g€m®£®nuﬂ(x)(g) =z mm{q’Q} =q

= Uy ()(8) > ¢ for g € mOUOR

— mBuBn C X Lq .
Therefore X/ is a bi hyper-ideal. Similarly we can prove for
upper approximation.

6. Fuzzy rough interior hyper-ideal of
(7, p)

In this section we study fuzzy rough interior hyper-ideal
and its properties.

Definition 6.1. A subsemihyper-group X in J* is called
interior hyper-ideal if X" C X.

Definition 6.2. A FR subsemihyper-group p(X) = (p(X ) p(X))

of (F€*,p) is said to be a FR interior hyper-ideal of (F€*,p)
if

,
=

9%
>,

ot

200
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(ii) IJﬁ()?)( x) < GH(})f@ “j )( g)Vm,x,n,g € A"

Proposition 6.3. If p(X) = (p(X),p(X)) and
p(Y)=(p(Y),p(Y)) are the two FRHI, of (#*,p) then the
intersection of p(X) and p(Y) is also a FRHI; of (H*,p).

Proof: By the Proposition [5.3], p(X X)Np(Y)is a FR
subsemihyper-group. Let p(X), p (Y) be FRHI; and let
a,b,g,x € 7*. Consider
Ho)p(®) ()

:min{up ( ) ;up( )()C)}

Y
< mi f
*mm{ge;gx@)b (X (g)7

My v )(8)}

inf
g€a®x®b [4

< enf o Amin(Hy g (8): 1y 7 (8))}
<

(8)-

geae);fc@bup( X)np(¥)
Therefore

p(X)Np(Y) is a FRHI; of (J*,p).
Similarly p(X)Np(Y) is a FRHI; of (%, p).

Theorem 6.4. If a FR set p(X) is a FRHI; of (J€*,p) then
Sor q € [0,1] the g-level set of X4 is an interior hyper-ideal.

Proof: Let p(X X) be a FRHI;.

o) () < Ief oMot (8) 6.1

Let us consider that X/ # 0. For ¢ € [0, 1] and m®x@n € ¢
such that x € X/ and m,n € 7#*, then 1 <~)( x) > q.

1nf .U— p(X )( g >q

= Uy %) (&) >q for g 6 mOxOn.

Since by Equation (6.1)

Thus it can be easily shown that m®x®n C X/ for g € mOxOn
Hence X/ is an interior hyper-ideal. In the same way we
can prove that X7} is an interior hyper-ideal of (#*,p).

7. Conclusion

Fuzzy rough set is a basic key for this paper. We applied
the new concept of fuzzy rough hyper-ideal, fuzzy rough
bi hyper-ideal and fuzzy rough interior hyper-ideal in an al-
gebraic structure of semihyper-group. We also gave some
properties on fuzzy rough hyper-ideals by using the compo-
sition concept. In future we may extend the concept of quasi
ideals in semihyper-group in terms of fuzzy rough set.
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