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1. Introduction

In 1965, Zadeh[25] proposed the notion of fuzzy set. Later A.Rosenfeld[16] developed fuzzy groups.
The numerous authors like Bh.Satyanarayana[3,4,5] proposed the concept of fuzzy ¥ near ring. The
authors S. Ragamai, Y. Bhargavi, T. Eswarlal[19] developed theory of fuzzy and L fuzzy ideals of ¥
near ring. Later the properties of ¥ near ring in multi fuzzy sets were extended by K. Hemabala and
Srinivasa kumar[13]. After the theory of fuzzy sets, Florentin Smarandache[7,8] established as a new
field of philosophy which is a neutrosophic theory, in 1995.The main base of neutrosophic logic is
neutrosophy that includes indeterminacy. It is an agumentation of fuzzy set and intuitionstic fuzzy
set. In neutrosophic logic each proposition is estimated by three components T,L.F. The neutrosophic
set theory have seen great triumph in several fields such as image processing ,medical diagnosis,
robotic, decision making problem and so on. I. Arockiarani[3] extended the theory of neutrosophic
fuzzy set. A.Solairaju and S.Thiruveni[2] verified the algebraic properties of fuzzy neutrosophic set
in near rings. In fuzzy neutrosophic set, the three components T,LF can take single values between 0
and 1. There is some ambiguity irrespective of the distance to the element is. The neutrosophic fuzzy
set theory on its own is not sufficient to study real world problems. F. Smarandache[9] developed
notion of neutrosophic multi sets, an extension of neutrosophic set, in 2016. Authors like Vakkas
Ulucay and Memet sahin[23] verified the concepts of neutrosophic multi fuzzy set in groups and
verified the group properties. We carry the neutrosophic multi fuzzy notion in ¥ near ring and
hence some properties of algebra are verified.

2. Preliminaries:

Basic definitions of fuzzy set, multi fuzzy set, neutrosophic set and neutrosophic multi set, ¥ near
ring are presenting in this section. Fuzzy set can take a single value between [0,1]

2.1 Definition:

Let E be anon empty set and 4 be a fuzzy set over E is defined by[25]
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A={A (a)/a € E}where A:E —[01].
2.2 Definition:

Let E be anon empty set and Mg be a multi fuzzy set over E is defined as[20,21]

Mf={<ﬂ,MJ}(ﬂ:],Mf: [ﬂ],MJE [ﬂj,M}(ﬂ}ﬂ € E} where M{:E —[0,1] for all n€ {1,2,...i} and

a e E

2.3 Definition:

Let E be a non empty set then neutrosophic fuzzy setN[7]in E is defined as

N-{a,ty (a),i7(a), fy (a)>a € E andfy(a)is(a) 3 (a) €01])
Where t-;.- (a)is the truth membership function, Iy (@) is the indeterminancy membership function

and f ,.-:,.' falsity membership function and 0 < g (X} (X)+f :-.7 =1
2.4 Definition:

Let E be a non empty set. A neutrosophic multi fuzzy set N on E can be defined as follows

N-(< a,E5(a).t2(a), . t5 () @y (@), 5 (a) ... T4 (@) (Fala). fi(a),....fi(a))>a € E)
Where t3(a),t5(a),.£5(a)E —=[01]

ix(a),if(a) ... 15 (a): E =[0,1]

faa).fi(a),....fi(a) - E =[01]

0< supti(a) + supif(a) + supfi(a) <1 forn=ltoi

(F1(a),£3(a) . Bi(@) , (5(a)i3(a) . is(a) , (FR(a),F2(a) ... Fi(a)) are the
sequences of truth membership values, indeterminacy membership values and falsity membership

values. In addition i is called the dimension of neutrosophic multi fuzzy set N denoted by d(ﬁ ).

The sequence of truth membership values are arranged in decreasing order, but the corresponding

indeterminacy membership and falsity membership values may not be in any order.
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2.5 Definition:

Let L and R neutrosophic multi fuzzy sets
whereL={(t£(a).2(a),. fi(a)),it(a),i2(a),....TL(a))(fi(a). f2(a),....fi(a))} and

R-((tz(a), t2(a),.t5(a),(2(a), 12(a), ..., % (a)),(F2(a), f3 (a),....f2(a))} then we have
the following relations and operations

1) £ Riff tHa) < t2(a) , THa) = B(a), fP(a) = fF(a) ,a € E andn=1 toi.
2) L= Rifft}a)=t2(a) , i%(a) = %(a), f*(a) =fE(a) ,a EEandn=1toi.

3) £ UZR={a, max (2 (a),t2(a)), min@® (a), i (a)),min(f2 (a) 2 (a)),a EEandn=1toi.

4] LN R{a, min (tf (ﬂj,t;(ﬂj), max (IE (ﬂj,';[';(ﬂ)),max ( .:,v_::! (ﬂjf; (ﬂj)}, adEEandn=1toi.

2.6 Definition:

A non empty set E with the binary operations ‘+(addition) and .’(multiplication) is called a near

ring[3] if the following conditions hold:

1) (E.+) isagroup

2) (E,.) isasemigroup

3) (B1+€5)€;=€,.€;+€,.€; forall ©€.€;.€; € E
To be precise, it is called right near ring .Since it satisfies the right distributive law. But the word
near ring is intended to mean right near ring. We use gh instead of g-h
A Y nearring M is a triple (M,+, ¥) where

1) (M,+)isagroup

2)  ¥isanonempty set of binary operations on M such that T € ¥, (M,+T) is a near ring.

3) 1 e.08;) = (8,78,)08; forall €..8;.8; € Mand 1,0 E¥.

K. Hemabala, and B. Srinivasa Kumar, Anti Neutrosophic multi fuzzy ideals of ¥ near ring



Neutrosophic Sets and Systems, Vol. 48, 2022 69

3. Anti Neutrosophic multi fuzzy set of ¥ near ring
In this section, we introduce the definition of anti neutrosophic multi fuzzy sets of ¥ near ring. We

proved that union of two anti neutrosophic multi fuzzy ideals of £LandRis an anti neutrosophic

multi fuzzy ideal. We also prove that the intersection of two anti neutrosophic multi fuzzy ideals of

LandRis also an anti neutrosophic multi fuzzy ideal.

3.1 Definition:

A neutrosophic multi fuzzy set
L=<tz (a), 7 (a),.t1(a)),(z(a).2(a), ... 1% [ﬂ])r(f.:l(ﬂj:ff (a),....fi(a))}ina Y near ring
M is called anti neutrosophic multi fuzzy sub ¥ near ring of M if
1) t2(a—b) <maxtf(a), tZ(b)),
iz(a —b) 2min(iz(a) , 1z (b)),
F(a—b) = min(f(a), f2(b)), n=1to1.
2) tr(ath) =max(tz(a), tZ (b)),
i?(ath) Zmin@@(a) , (b)),

.E’ (ath) = min [:f;:” [a],ff (b)), n=1toi.

3.2 Definition:

Let M be a Y near ring. An anti neutrosophic multi fuzzy set £in a ¥ near ring M is called

anti neutrosophic multi fuzzy left(resp. right) ideal of M if for all a,bp,.p, € M, TE ¥,
n=1,2,...1

1) .ff[:ﬂ:—b] Emax(fj:! (a), tf [b]),

17 (a —b) Zmin(7(a) , 17(b)),
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FP(a—b) = min(f7(a), (b))

2) ti(b+a—b) < t7(a),

(b +a—b) = i(a),

Fr(b+a—b) = f(a),

3) te(pyt(a +p,) — py7p;) < £7(a),

.II}_E (Pir(ﬂ + F“:] - Pirﬁ‘:) = .II;'_E (ﬂ),

-;'_::! (P1I[ﬂ+ P:] _P‘irﬁ‘:) = f;:”(ﬂj,

[resp. right
2(atp) < £2(a)
2 (atpy) = 12(a),
¢ (atpy) 2 f(a))
Lis called a anti neutrosophic multi fuzzy ideal of M if £ both left and right anti neutrosophic

multi fuzzy ideal of M.

3.1 Theorem:

Let LandR anti neutrosophic multi fuzzy left ideal of M. Then £ U R is a anti neutrosophic

multi fuzzy left ideal of M.

Proof:

Let LandR anti neutrosophic multi fuzzy left ideal of M.
Let a,bp,,p, E M TE ¥

1) truzr(a—b)=max(ff(a—b) , t3(a—b))
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<max{{max(t} (a),t} (b)) ,max( t3(a)tE(b))}
<max{{ max (£} (a),t3(a)), max ( tF(b) (b))}

‘:maX(tJ: UR (ﬂ] , tj:!uﬂ (b])

i?,z(@ —b) = min(it(a —b) , (a —b))
2 min{{ min (17 (a),i7 (b)), min ( TR(a),% (b))}
= min {{ min ({7 (a),7%(a)), min( T7(b),i% (b))}

= min (i yz(a) , 77 z(b))

fruz(a—b) =min{f(a—b), fF(a— b))
= min{{ min (f (a) f (b)), min ( f;[a],f;f (b))}

= min{{min(ﬂ![ﬂ]f;ﬁrn(ﬂ]),min( [b]f (b))}

'

min (f._,: uﬂ(ﬂ] u,ﬂ‘(h])

2) ti,g(b+a—b)=max{tf(b+a—b),6 t5(b+a—Db))
< max{ty(a)ti(a))

<t} z(a)

i ,z(b+a—b) —min{ii(b+a—b), E(b+a—b)

= min{i}(a) 1% (a))

=it ,z(a)

frzb+a—b) —min{ff(b+a—b), fZ(b+a—Db)
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= min{f#(a),f3(a))

= ffuz(a)
3. truz((eyt(a +p,) — py1p,)
=max(tZ((p,7(a + p.) — py1p2), t3((0y7(a + p;) — py7p2 )}
< max{ty (a)tx(a)}

= tj:! uﬂ(ﬂj

.ITE uﬂ[(Plr(ﬂ + P:) — Per:)
=1‘I‘1i1‘1{.1lj§[(plr(a +P:j - plrpg) ’ I}}[(plr[a +p:] — 4T, )}
= min{T} (a), % (a))

= iz yz(a)

fez((0,T(x+8,) —0,18,)
=min{f7((6,t(x+8,) —6,78,) , FF((6,T(x+86,) —6,16,))
= min{f¢ (a),fz ()
= fuz(a)

LU R is a anti neutrosophic multi fuzzy left ideal of M.

3.2 Theorem:

Let LandR anti neutrosophic multi fuzzy right ideal of Mthen £ U R is a anti neutrosophic

multi fuzzy right ideal of M.

Proof:

Let LandR neutrosophic multi fuzzy right ideal of M.
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Let a,bp,,p, €E M, TE ¥y
1. t7,z(a —b)=max{tf(a—b) , £3(a —Db)}
<max{{max(t 7 (a), £ (b)) max( t2(a)tz(b))}
<max{{ max (£¢ (a) £z (a)), max ( ££ (b)Ez (b))}

<max(tf,z(a) , t7,z(b))

i?,z(@a —b) = min{if(a —b) , 3(a —b))
= min{{ min (1% ()77 (b)), min ( T (a), % (b))}
= min {{ min (If (a),7%(a)), min( 12 (b),72(b))}

= min (i yz(a) , 77 ,z(b))

frozla—b)=min{fF(a—b) , f2(a—b)

= min{{ min (f (a) f (b)), min ( fﬁ(ﬂ],f‘;{f (b))}

= min {{ min (f},: (ﬂ) (ﬂ)) min ( f, ” (bjlf; [h))}}

= min (Jﬂ: u,ﬂ‘[:ﬂ‘j uﬁ*(b])

2. tia(b+a—b) —max(tf(b+a—b), tZ(b+a—b))
< max{ty(a)tz(a))

= t;:! uﬁ(ﬂ)

hur(b+a—b) =min{i7(b+a—b) , 5(b+ a—Db)

= minfi;(a), % (a))

=1y uﬂ(ﬂ)
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feuz(b+a—b) -miniff(b+a—b), fF(b+a—b)

= min{f#(a) f3(a))

.J:L.'ﬂ(ﬂ’j

3. tiuzr(atpy) = maxitf(atpy), t3(atp,))

< max({tF(a) t2(a))

< tzuz(a)
Tuz(ate) =min(if(X1p,), T5(X 1p,))

= min(i; (a),iz(a)}
=iz uz(a)

floz(ate) = miniff(ate,), f3(atp,))
= min{f#(a).f7 (a))

= fiuz(a)

L U Ris a anti neutrosophic multi fuzzy right ideal of M.

3.3 Theorem:

Let LandR anti neutrosophic multi fuzzy ideal of Mthen £ U R is a anti neutrosophic multi

fuzzy ideal of M.

Proof: It is clear.

3.4 Theorem:

Let LandR anti neutrosophic multi fuzzy left ideal of Mand then L[1R is a anti neutrosophic

multi fuzzy left ideal of M.

Proof:
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Let LandR neutrosophic multi fuzzy left ideal of &.

Lettt ;b,Pj_rP: EMTE Y

1. tnzrla=b) _ én(a—b), #2(a—b))
< min{{max(t 7 (@)t} (b)), max( t3(a)t5 (b))}
<max{{ min (£} (a),t2(a)), min ( £7(b)t2(b))}

Emax(ffpﬂ[ﬂ] , Efp;ﬁr(b])

% nala —b) = maxii2(a—b) , i(a—b))
= max{{ min (7 (@), 77 (b)), min ( TR(a), (b))}
= min {{ max (1% (a), T3 (a)), max( 77 (b),iz(b))})

= min (17 pﬁ[ﬂ] , Iy pﬁ(hj)

nz(@—b) =max{ff(a—b), fF(a—Db)
= max{{ min (f (a) f (b)), min ( f;[ﬂjf:}z (b))}
= min {{ max (f:,: (ﬂ] (ﬂ]) max ( f, (b]f (b))}

= min (ﬂ”p;q(ﬂ] , f;::l!r“ﬂ[b])

2 t20z(b+a—b) =min(tf(b+a—b) , {i(b+a—b))
< min{t} (a)tx(al)

< tnzla)

'I'j._fr-ﬁ[:b-l-ﬂ—b) max{iz(b+a—b) , Ti(b+ a—b))

= max{i% (a), Tz (a))
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= .I'Er-;;_r(ﬂ]
fiaz(b+a—b) =maxiff(b+a—b), fa(b+a—b)

= max(fF(a) f3(a))

,cr“ﬁ(“)

3. tinz((eyt(a+p.) — py10,)
=min{fF((py7(a + p;) — py7p, ), t2((oyT(a + p,) — o170, )}
< min(t (a) £3(a))

,cr“ﬂ(ﬂ]

iznz((oy7(a +p2) — py7p,)
= max{if((py7(a + p,) — py7p,) , Tl (pyt(a + p,) — 17, ))
= max{iz (@) iz(a)}
= iznz(a)
fraz((6,T(x+ 8,) —8,16,)
= max{f#((8,T(x+8,) —8,16,) , f2((8,T(x+6,) —6,10,))
= max{fZ (a) fz ()
2 fihala)

LNRis a anti neutrosophic multi fuzzy left ideal of M.

3.5 Theorem:
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Let £ and R anti neutrosophic multi fuzzy right ideal of Mthen L{1Ris a anti neutrosophic

multi fuzzy right ideal of M.

Proof:

Let L and R neutrosophic multi fuzzy right ideal of M.
LetLeta,bp,,p. € M, TE ¥
1. tfnzla—b)=min{f;(a—b) , t5(a—b))
< min{{max(t} (a),£7 (b)), max( tx(a)tx(b))}
< max{{ min (£ () £5(a)), min ( £7 (b) (b))}
< max(tfnz(a) , £z (b))

17 nzla —b) = max(if(a —b) , iz(a —b)}

max{{ min (7 (a),i7 (b)), min ( T3(a), (b))}

'

min {{ max (7 (a), % (a)), max( 77 (b),7%(b))}

'

I

min (iF nz(a) , 2 nz(b))
finz(a—b) =max{fF(a—b) , fr(a—Db)
= max{{ min (f,: (ﬂj [h)) min ( f- .”(ﬂjf; (b])}}

= min {{ max (f:,: (ﬂ] (ﬂ»]) max ( f, (b)f (b))}

= min (f,élp;q(ﬂ] , ﬁ'_!!r"ﬂ(b])

2. t2az(b+a—b) =min(fi(b+a—b), Z(b+a—b))
< min{t; (a)tx(a))

,cr“ﬂ[ﬂ]
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1 nzlb+a—b) =max(if(b+a—b), i%(b+a—b)

= max{i;(a) iz (a)}

J:r';ﬁr(ﬂj
finz(b+a—b) =maxiff(b+a—b), fE(b+a—Db)
= max{ f,: (ﬂ»] (ﬂ]

J:r“ﬂ(“j

3. trpz(ate) = min{t{ (a Tpy) , t5(atp,))
< min{t7(a) t3(a))

< tinzla)

tnz(ate)  =maxiz(atp,) , iz(atp,))
= max(iz (a)iz(a)}
= iz nz(a)
fraz(ate) =maxiff(atp), ff(atpy))
= max{f(a), f2(a))
= fiha(a)

LNRis a anti neutrosophic multi fuzzy right ideal of M.

3.6 Theorem:

Let £ and R anti neutrosophic multi fuzzy ideal of Mthen L[1Ris also a anti neutrosophic

multi fuzzy ideal of M.
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Proof: It is clear.

4. Anti Product of anti neutrosophic multi fuzzy ideals

In this section we define anti product of anti neutrosophic multi fuzzy ¥ near ring M. We proved

that anti product of anti neutrosophic multi fuzzy ideals of M is a anti neutrosophic multi fuzzy

ideal of M.

4.1 Definition:

Let £ and R are two anti neutrosophic multi fuzzy ideals of ¥ near rings M; and M resp. Then

the anti product of anti neutrosophic multi fuzzy subset of ¥ near ring is defined by
LxR: M xM, — [0,1] such that

L£xR ={< (a,b),£? ,2(a,b),i% z(a b), flz(a b) >:a € M, b € M,}

Where £}, 5(a,b) = max{t7(a),t2(b)]

2 .z (a,b) = min(7? (), 15(b)}

fEex(a,b) = min{f7(a), 7 (b)}
4.2 Theorem:

Let £ and R anti neutrosophic multi fuzzy left ideal of ¥ near rings M; and M,then LxRis also

a anti neutrosophic multi fuzzy left ideal of MM,

Proof:

Let £ and R be anti neutrosophic fuzzy left ideals of M;xM, respectively
Let (@1, @2),( by, bo),(py,0,) € MyxM,
L Ehw (@ a2)- (b, b2) = o (@1 - by, @2 - by

= max (£7 (ay - by), £5 (a2 - by))
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= max {max (ff (a1), t7 (b1)], max [E3 (@), tx (b2))
= max {max [t (a1), b3 (@2)] max [E7 (), £z (b2)

= max (.5 (@1, Q2), trer (b1, b2))

Texm (@1, @2) = (b1, b)) = Treg (@1 - by, a2 - by)
=min (17 (a; - by), I (@2 - b2))
= min {min (I; (ay), T¢ (b)), min [iz (a2), Iz (b2))}
= min { min [i} (ay), 15 (2z)], min [17 (&), 5 (b2)))
= min (g5 (@1, Q2), Irez (b1, ba))
fém (@, @2) = (by, b2))= fig (@1 - by, a2 - by)
= min (f (@ - by), 7 (@2 - b2))
= min (min (F7 (@), fF (by)), min [FF (@2), fZ (b))
= min {min [f7 (@), ff (@), min [f7 (by), f2 (b2)

= min (ffiz (a1, @2), fiiz (by, b2)

2. trez((byby) + (apay) — (byby)) = t1.x(by + ay — by, by +a, — by)

max(tF(by +ay — b)), tr(by + a, — by))

< max (£} (a,)t5(a,))

< tf.z(a.a,)

i 2r((b1.b2) + (ay,a5) = (by,b2)) = i m(by + @y — by, by +ay — by)
= min{i}; (ﬂlj,f;(ﬂzj}

=17 .zlay,a;)
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fEea((by, b)) + (ayas) — (b, bo)) = ffuz(by +ay— by, by +ay — by)
= min{ f;: (ﬂij [ﬂaj
= .Ex,ﬂ[:ﬂ’l! a,)
3. ffxﬁ((plr[{ap a,) + ;) — Pirﬂg)
=tr z(oyt(ay + o) — i1, py7(0, + p,) — pyTE;)
= max(t2((p,T(ay + ;) — oy 702 ), E3((0y7(az + p2) — 1702 ))
< max{ty(a,)tz(a,)}
=t7.zlaya;)
[ xﬁ[(:ﬂlr(ﬂirﬂ: +p,) — F’lrﬁ':)
=iz .z (017(ay + p;) — o105, pyT(A5 + p) — P1TP:)
= min{i7 ((Plr(ﬂi +p2) —py TP‘:) , .I";r[(Pir(ﬂz +p2) — P17, )}
= min{i}; (a,), 7 (a, )
=17 .z(aa;)
f;;!xﬂ((lolr[ﬂlr ay +py) — Pirﬁ‘:)
Lxﬂ(ﬂlr(ﬂl + p2) —pytpy, oy Tla, + o) — pyTos)
= min{f,-_fz [[plr[al +p.) — piTP; ) f (_(plr[a? +p2) — TP )}

= min{ f;: (ﬂl:] (ﬂﬁj
= J:.rﬁ[ﬂpﬂ?j

~ LxR isalso aanti neutrosophic multi fuzzy left ideal of M,xM.

4.3 Theorem:
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Let £ and R anti neutrosophic multi fuzzy right ideal of ¥ near rings My and M,then LxRis

also a anti neutrosophic multi fuzzy right ideal of M,xM,.

Proof:

Let L and R be anti neutrosophic fuzzy right ideals of MyxM, respectively
Let (@1, @z),(by, ba), (o, p,) eMixM,
1. th.z (@1, @a2)—(by, ba))=thg (@1 — by, s — ba)
= max (f; (ay - by), t% (A2 - b2))
< max {max (£7 (ay), 7 (by))], max [t (@), T3 (b2)
= max (max [f7 (@), tz (@2)] max [f7 (), Tz (b2)

= max (£.5 (@1, @2), thz (b1, b2)

Toem (@1, Q2)— (b1, D2)) = Tfem (A1 - by, az - ba)
- min (i% (ay - by), T2 (a2 - by))
= min {min (77 (ay), 7 (b)), min (B (@), 73 (b))
= min {min [i; (@), T5 (@2)], min [z (by), Tz (b))
= min (g5 (@1, Q2), Lear (b1, ba))
foxz (@1, @z)- (b1, b2) = Flig (@1 - by, az - by
= min (fF (@, - by), £& (a2 - by)
= min {min (8 (ay), f7* (b)), min [fF (@2), f7 (b2))
= min {(min [f7 (@), f7 (@2)), min (£ by, f7 (b))

= min (ffiz (@1, 82), iz (b, b2))
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2. tgxﬂ[(bl!bfj + (ﬂ’irﬂ"‘) (bl’b“ :]j = tﬂxﬂ[bl + ﬂi - bi’ b: + ﬂ': o b:]
= max(t7(by +ay — by), tr (b2 +aq
< max (£} (a,)tx(a.))

<tr.zlana;)

.fj:!xﬂ((birb:) + (ay,a,) — (blrb")j = g m(by +a;— by, by +a;, —by)

= min{i} (a,),7%(a,))

=17 z(a,a,)
.Exﬂ[:[bl’b“) + (ay.a;) — (by, by)) = ,n:x;?(bi +a;— by, b, +a; —b,y)
= min{f7(a,),f2(a.))

= ,c.rﬂ(ﬂu“ﬂj

3. tr.z((apa;)t(pyps)) = tfz{la; tey), (a; 10,))
< max{tr (ay) 5 (a,))

< t;:!.r,ﬂ (ﬂp ﬂz]

Trer((aya; )t(pye:)) = 12.xllay toy) | (az 1P2))
= min I,.: (‘11) I (ﬂﬂj

=17 ,z(ay,a,)

fra((aya, Jt(pre)) = frallay o)), (a; to,))
= min{ f;: (ﬂljl (ﬂv:]

= ,C.rﬁ[:alia‘Pj

—b3))
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~ LxR isalsoaanti neutrosophic multi fuzzy right ideal of M,xM,.

4.4 Theorem:

Let £ and R anti neutrosophic multi fuzzy ideal of ¥ near rings M; and M;then LxRis also a

anti neutrosophic multi fuzzy ideal of M,xM,.

Proof: It is clear

5. Conclusion

To conclude, the notion of neutrosophic multi fuzzy gamma near-ring, neutrosophic multi fuzzy

ideals of gamma near-rings have been discussed. The proof for the theorem that states “Union and

Intersectionof two neutrosophic multi fuzzy ideals of gamma near-ring is also a Neutrosophic multi

fuzzy ideal of gamma near-ring” has been provided.
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