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Abstract: The theory of neutrosophic multi fuzzy ideals of ¥ near ring is dispensed in this work and
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ring are examined.
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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 Y near ring.
The authors S. Ragamai, Y. Bhargavi, T. Eswarlal[19] developed theory of fuzzy and L fuzzy ideals
of Y near ring. Later the properties of Y near ring in multi fuzzy sets were extended by K.
Hemabala and Srinivasa kumar[13]. 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 augmentation 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,IF can take single values between 0
and 1. There is some ambiquity 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 Y 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 ' be anon empty set and J be a fuzzy set over J is defined by[25]

T=(T (%) x € Hiwhere T:H —[01].
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2.2 Definition:

Let H' be anon empty set and& be a multi fuzzy set over HH is defined as[20,21]

S=[<X,8, (X),5, (%), 85 (%),..5, (X)>% € F) where §,:F —[0,1] for all mE {1,2,...s} and £ € F
2.3 Definition:

Let H' be a non empty set then neutrosophic fuzzy set ¢J[7]in H is defined as
J-xt5(3) 153, £;(F)>x € I anat;(%)1;(®)F;(%) €o1)

Where a (X)is the truth membership function, 1 7 (%) is the indeterminancy membership function and
ﬁj (I] falsity membership function and 0 = ’ffJ (Ij#ﬂlg (Ijﬁf‘g [f:] =1
2.4 Definition:

Let H{ be a non empty set. A neutrosophic multi fuzzy set £ on H can be defined as follows
L= %, 2x), £ (), A2 ()@ E)AZ(E), v e, 2N G F2 () FE(E)x € H)
Where 7 (¥),£7 (%), ££(X):FH —[0,1]

A (E),AZ(E)s e e, A5 (E): FT =01

f (D, $7 (%) F£(F) = £ =101]

0= supt P (x)+supil(x) + supfP(¥) =1 form=ltos

(*1’:’5' (Ij,ﬁff (x).1:(%), ({E‘ (I],{E (£), e e, 12(%), (ﬁci (%), ﬁg (%)....£7 (¥) are the sequences of

truth membership values, indeterminacy membership values and falsity membership values. In addition s is

called the dimension of neutrosophic multi fuzzy set £ denoted by d(L). 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.

2.5 Definition:

Let £ and R neutrosophic multi fuzzy sets where£={[f E‘ (Ij,f E [:..‘-.':],..fl'f f (Ij),

@r(E),AE(E), v e, 15 (X)), (FEELFE(F), FE (X)) and R=((£1(x), £5(%), 15 (%),
({é [3:':],{% [I:], R {'; [I:]), ([#;%‘ [3:':], fﬂz [I],f'ﬁ [E:]:]} then we have the following relations and

operations
. LERIf+7M(E) < +2(x), 17 (3) =43(2), £7(x) = #2(¥) . ¥ EHandm=1tos.
2. L=Riff t7(x) = £3(x) , AF7(z) = 13(5), £7 () =F#7(%¥) ,x E Hand m=1tos.
3. LUR =& max (£ (%), 23" (%)), min(@F (%), 17 (%)), min(f " (), £ (£)), ¥ € Hand

m=1tos

4, LN R={x min(£R () < £2(x),max (7 (£),4F (3)), max (#7(3),#2(¥)} ¥ € Hand

m=1tos
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2.6 Definition:

A non empty set H with the binary operations ‘+ (addition) and *.’(multiplication) is called a near ring[3] if

the following conditions hold:

1. (H,+) isagroup

2. (H, ] is a semigroup

3. (By+e)e=8,.8,+ 2,8, frall B,.8,.8; € X

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 ¥ nearring is a triple (tf- +, ¥) where

1. E4isa group

2. ¥ is a non empty set of binary operations on ¢ such that T € ¥, (£,+,T) is a near ring.

3. €,1(B,08,;)= (€,78,)0€; forall €,,8,,8; € &and 7,0 €.

4. Neutrosophic multi fuzzy set of ¥ near ring

In this section, we introduce the definition of neutrosophic multi fuzzy sets of ¥’ near ring. We proved that
union of two neutrosophic multi fuzzy ideals LandRis neutrosophic multi fuzzy ideal whenever LER.
We also prove that the intersection of two neutrosophic multi fuzzy ideals LandRis also a neutrosophic

multi fuzzy ideal.

3.1 Definition:

A neutrosophic multi fuzzy set L= {[fffﬂ' (Ij,ﬂff (¥),.t¢ (fjj,({'}:‘ [:I:],{'E (£), e e, 12 (X)),
[ff‘ [I] P ff [I:],ﬁf (E:]:]} ina ¥ near ring ¢ is called neutrosophic multi fuzzy sub ¥ near ring of ¢ if

i £ (x—38) 2mind (x) , £77(3)),
17 (£ —3) < max (ig (8) , i7" (3)),
fo(x—3) < max(#7 (0. £ (3)) m=1tos.
i) *P(¥T3) Zmin@EP (%),
£7(3)) A () < max (17 (%), 17 (3)),

F7(xr3) < max(F7 (). #7(3)), m=1tos.
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3.2 Definition:

Let tf_ be a ¥ near ring. A neutrosophic multi fuzzy set Lina ¥ near ring f is called neutrosophic multi

fuzzy ideal left(resp. right) of & if for all X ,3,91, EI2 cEé&TcE vy

i)y +8(x—3) = min@P(E), £27(3)), m=1tos

17 (x—3) € max (if'(x) , 17°(3)), m=1tos
o (x—3) = max(F7 (%), £ (3)), m=1toss.

i) tPGE+E—3)=+R(F), m=1tos
iP(3+x—3) =4iP(x), m=1tos
fr(3+E—3) <70, m=1tos

iii) 7 (0yT(x+6,) —0,76,) =47 (%), m=1tos
A (B, T(x4+6,) —6,16,) = 17 (¥), m=1tos
F(0,T(x+6,) —08,716,) < #£7(¥) m=1tos

[resp. right

2 (FE0,) = (%), m=1tos
AP (¥10,) =47 (¥) m=1tos
fo(3t0y) = £77(x), = 1tos]

L is called a neutrosophic multi fuzzy ideal of ¢ if £ both left and right neutrosophic multi fuzzy ideal of
g.

Example:

Let f be the set of the 2x2 matrices over the set of integers and I: <2 € ¥, Then f isa ¥ near ring, Define a

neutrosophic multi fuzzy subset £ of ¢ as follows
. q
{(1,1,1), (0,0,0),(0,0,0) } if € (; o

§(x) =
1(0.6,0.7,0.7),(0.1,0.2,0.1),(0.3,0.1,0.2)} otherwise
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Then clearly £ is a neutrosophic multi fuzzy ideal of ¥ near ring ¢.

3.1 Theorem:

Let LandR neutrosophic multi fuzzy left ideal of €. 1f £ © Rthen £ U R is a neutrosophic multi fuzzy
left ideal of &.

Proof:

Let LandR neutrosophic multi fuzzy left ideal of €.
Let ¥,368,,8,€ & TE ¥
i) £2ux(E — 8) ~max(t7"(x—3) , 17" (x — 3))
= max{{min(¢7" (¥),£7" (3)) min( £z (£), 25" (G}
= min{{ max (£ (€) £ (3)), max ( 3" (%), £2' ()}

= min{{ max (£7 (%) £5 (%)), max ( £ (3)£5 (G}

= min(fruz(®) , £7uz ()
iguz(¥—3) =min (i (x — 3) , 1z (x — 3))
< min{{ max (A2(%),42(3)), max ( 42 ()42 (3)))
= max {{ min (i7" (%),4% (2)), min ( 2¢*(3),1%' (3))})
< max (1fuz(®) , 170=(3))
fruz(x—3)=min{f"(x—3) , £z (x—3))
= min{{ max (F£" (£)#£(3)), max ( #5"(E).F5 G}
= max {{ min (F7" (%) £27(3)), min ( £z (2 Fz" ()
= max {{ min (F7" (%) £z (%)), min ( £7(3).6z" (3}

< max (FFLz(E) , #FFUz(3)
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ii) tirA+E—3) =max{tF(3+x—3) , T8 G+ x—3))

= max{F(x)£5 (%))

=17,z (%)
ifur(3+%—3) =min ({3 +x— 1), ix(3+x—3))

< min {17 (%), 15 (%))

= ’ij:nux[f]
froz(3+E—3) =min{fFGE+x—3), FFGE+E—3)
< min (7 (X % (%)

= fruz (%)

iii) +7,5((0,T(x+0,) —0,16,)
= max{tP((8,T(x+0,) — 8,76, ), t2((0,T(x+6,) — 8,16,))
=max{ts (¥), 27 (%))

=t (%)

{Enuﬂ[(air[:f +6,) — 5'1"55':)
=min {[{P((0,T(x+ 08,) —0,16,) , 12((B,T(x+ 6,) — 6,78,))
= min {ig (%),iz (%))

< ifuz(x)

ﬁ:muﬁ((ﬂff(f"' 8,) — EIlTEIE)

=min {#Z2((0,T(x+ 6,) — 08,78, ) , #=((8,T(x+ 6,) — 6,78, ))
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= min {f7 (%) £z (£)}
= frur (x)

. LU Ris a neutrosophic multi fuzzy left ideal of ¢.

3.2 Theorem:

Let LandR neutrosophic multi fuzzy right ideal of £.1If £ © Rthen £ U R is a neutrosophic multi fuzzy
right ideal of €.

Proof:

Let LandR neutrosophic multi fuzzy right ideal of &.
Let ¥,306,,6,€ £ TE y
i) £ruz(E—8) =maxit"(x—3) , £ (x —3))
= max{(min(¥£* (%), £ (3)) , min( £5 (%), £3(3))})
= min{{ max (£ (€), ££(3)), max ( £5 (), £3°(3))})
= min{{ max (£7*(%),£5 (%)), max ( £7(3)£5°(3))))
= min(t 7z (%) , £7Uz(3))
ifur(E—3) = min(if'(x—3), iz (x—3)
= min{{ max (17" (¥),7*(3)) , max ( i3 (£),15 (3))}
= max {{ min (i7" (%),4% (2)), min ( 1¢*(3),1%' (3))})
= max (igyz(¥) , 170z (3)
frur(®—3) =min{#"(E—3), fz -3}
< min{{ max (£ ()£ (3)), max ( £5 (®)£2" ()}
< max {{ min (F7* (2), £ (3)), min ( #5 (EF5 ()}

< max {{ min (F7* (), F£(x)), min ( #73).F5 (3}
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< max (FF,z(¥) , #7,z(3)

i) tfuz(3+E—3) —max(t7(3+3x—3) , £ (3 +x—13))

= max{t(x), 25 (%))

= truz(3)
iP2(G+HE—3) =min({dPG+x—3), i@+ x—3)

< min {7 (x) A (X))

=iguz(®)
FR2G+E—3) - mn({#RG+E—3), FG+E—3)

= min {(f7(®) £z (%)

< fiuz(®)
i) £7,,(¥10;) = max(#(x 10,) , £5(x 18,))
= max{tF(x) 15 (E)
= true(3)
AP, z(¥18;) =min ({7 (x18,) , 13 (x 16,))
< min (1F (%), i3 (%))
= ifuz(®)
frur(®10;) =min{f"(x10,) , £z (x16,))
< min{ff (2) £ (X))

= ffuz(®
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LU Ris a neutrosophic multi fuzzy right ideal of .

3.3 Theorem:

Let LandR neutrosophic multi fuzzy ideal of &.1f £ = Rthen £ U R is a neutrosophic multi fuzzy ideal
of f .

Proof: It is clear.

3.4 Theorem:

Let LandR neutrosophic multi fuzzy left ideal of Ethen LMNR isa neutrosophic multi fuzzy left ideal of
.

Proof:

Let LandR neutrosophic multi fuzzy left ideal of £.

Let¥,308,,8,€ {TE vy

i) the(E—3)=mint"(x—3) , 5 (x —3))
= min{{min@#® (%), £2(3)) ,min( #2(X), £2 ()}
= min{{ min(£ £ (%), £5 (¥)), min ( £7(3),£57 (3}
=mint (), t7hz ()
the (¥ —3)=max (i7" (¥ — 1) , iz (x — 3))
< max {{ max (47 (%), 47 (3)) , max ( 13 (£),4F (3))}
< max (i2nz (%) , 12z ()
fine(E—3) =max (F#7(F—3) , F5(E—3))

= max {{ ma x (F7 (£) £ (3)), max ( #z (2 Fz (B}
= max {{ max (F£" (£) =z (2)), max ( #7"(3).8z" (30}

< max (Fepz(®) , FAz()
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i) *hz(@+*—3) —min(t"(3+x—3), tFE+x—3)

= min{#7 (%) £F ()}

EfE}I}-'IR[}j
{Fﬂﬁ(3+ - 3] =max{{l_f:n[3—|— ¥ — 3] , 1;%1(3+I— 3:]}

< max (17 (¥),45 (%))

#ﬂnr!ﬁR(3+I— 3) =max {f‘zm[a-kf— i), f‘ﬁm(a-}I— 1))

< max (f7 (2) F5 ()}

= finz(®
iii) #7h=((8,T(x+6,)—0,786,)
= min{#*((68,7(x+ 8,) —6,7,0,) , #2((B,=(x+ 0,) — 8,7 8,))
= min{t7" (%) 25 (3))
= £hz(3)
i%hz((0,T(+6,) —0,76,)
= max {42 ((8,T(x + 8,) — 0,78, ) , 43 ((8,7(x + 8,) — 0,78,)}
= max {ig (£)45' (2))
=iz (x)
#2((0,T(x+ 6,) — 6,18,)
= max (#2((8,T(x + 0,) — 8,70,) , #2((8,T(x+ 6,) — 0,78,))

=< max {f(x)£2 (X))
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= finz (%)

. LR is a neutrosophic multi fuzzy left ideal of ¢.

4.5 Theorem:

Let £ and R neutrosophic multi fuzzy right ideal of Ethen L (Risa neutrosophic multi fuzzy right ideal
of f .

Proof:

Let £ and R neutrosophic multi fuzzy right ideal of ¢.
Let ¥,3,06,,6,€ &, TE ¥
i) the(E—3) =mintl(E—3) , 5 (x —3))
= min{{min(# " (%), £ (3)), min( £5' (2), £33}
= min{{ min(£ (%), £5 (%)), min ( £7(3),£5 (3))})
= min(t = ((®) , £7Hz(3))
iine (¥ —3) =max (if (x—3) , ix (- 3))
= max {{ max (ig (¥),47"(3)), max ( 1% (¥),4% (3))))
= max {{ max (i7" (¥),4% (%)), max ( 17 (3),17 (3))}
= max (ignz (%) |, ithz(3)
e (¥ — 8) =max (F77(x—3) , Fz (x—3))
= max {{ ma x (F7 (B #(3)), max ( #z (2 Fz" (3}
Zmax {{ max (F7" (£).#7 (3)), max ( #5* () Fz (3}

<max {{ max (F(E),F5 (%)), max ( F (@) F= G}

Zmax (frhz (%), fﬂnﬁﬂtﬂ)

i) thz(3+E—3) —min(t"3+x—3), tx(G+x—3)
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=min{t (%), £5 (%))

= tfha (%)
itnz(3+%—3) =max {if (3 +x—3) , 173+ % —3))
< max {ig (%) 45 (%))

< ifhz (%)

ﬁz”ﬁz(SJrI— 3) =max (fF3+x—3), F2 (G +3—3))

=< max {7 () F5 ()}

= fina()
iii) £hz(X 10,) =min(#*(x t6,) , £7'(x t6,))
= min{#7" (¥)£5 (¥))

=14nx (%)

AR R(ET8) = max (iP(x 16,) , 2 (x T6,))
< max {17 ()47 (¥))

= irnz ()

iz (¥ T0;) = max (£ (£ 16,) , £7" (¥ T6,))
= max {f7" (2) £z (%))

= frhz (%)

L Ris a neutrosophic multi fuzzy right ideal of &.

4.6 Theorem:

K. Hemabala and B. Srinivasa Kumar, Neutrosophic Multi Fuzzy Ideals of }" Near Ring



Neutrosophic Sets and Systems, Vol. 49, 2022 196

Let £ and Rneutrosophic multi fuzzy ideal of {then L[1Ris a neutrosophic multi fuzzy ideal

of ¢.

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

Intersection of 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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