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Abstract: Fuzzy sets are a major oversimplification and extension of classical sets. Fuzzy sets have become a
recognized research topic in many fields. This paper proposes a new type of set theory is neutrosophic set. As
a novel study field, new hybrid sets created from neutrosophic sets are gaining prominence. The neutrosophic
set is used to describe indeterminacy and uncertainty in any information. The neutrosophic set extension has
been explored by many researchers. Here we introduce properties of Neutrosophic Fuzzy (NF) ideals in
I" Rings. Some new neutrosophic operations are explored.

Keywords: I Rings; Fuzzy set; Neutrosophic fuzzy set; Neutrosophic fuzzy ideal;
Neutrosophic T — endomorphism.

1. Introduction

In 1965, Zadeh proposed the fuzzy set as a method to deal with imprecise data [21]. Many
applications have been found for fuzzy sets in various fields of research, these include intuitionistic fuzzy sets,
picture fuzzy sets, orthopair fuzzy sets, and neutrosophic sets. Also, various algebraic structures have been
discussed in fuzzy versions by many researchers. One of the algebraic structures is the gamma ring. In 1964
Nobusawa [9] first proposed the gamma ring concept. This is rather common when compared to a ring.
Barnes [3] weakened the requirements of Nobusawa's gamma ring. As a continuation of his research,
researchers are interested in gamma rings with apartness [6,7,10]. Gamma ring structure is used to investigate
the number of Generalizations that are identical to the corresponding parts of Kyuno's ring theory [8].
Uddin[19] generalized the results of gamma endomorphism in gamma rings. Ardakani [2] discussed
derivations of prime and semi-prime gamma rings. Atanassov created Intuitionistic fuzzy set to address the
issue of non-determinacy brought on by a single membership function in the fuzzy set. The intuitionistic
fuzzy set is highly helpful in that it offers a flexible model to explain the uncertainty and ambiguity inherent
in decision-making. In 2010 Palaniappan et.al [11, 12, 13] proposed the intuitionistic fuzzy ideals and
intuitionistic fuzzy prime ideals in I'-Rings. Neutrosophic logic was introduced by Florentin Smarandache in
1995. Neutrosophic set is a generalization of the intuitionistic fuzzy set discussed by Smarandache[17].
Neutrosophic set is a set where each element of the universe has a degree of truth, indeterminacy, and falsity
respectively, and which lies between 0 and 1. There are several applications in various fields. Salama [15]
states the characteristic function of a Neutrosophic set. In 2010 Wang introduced the single-valued
Neutrosophic sets [20]. Many authors exhibited NF ideals [5,14,16,18]. Agboola primarily focused on
neutrosophic canonical hypergroups and neutrosophic hyperrings [1]. Chalapathi stated about neutrosophic
rings [4]. During this paper, we introduced the notion of NF ideals in the gamma ring structure.
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2. Prerequisites:
The required definitions are incorporated in this section.

Definition 2.1: [9] Consider (N,I') is an abelian group where N = {p,q,r} and I' = {a, 8,y .... } and for all
p,q, 7 € N and a, Sel,

(1) pag e N

2) (p+q@ar=par+qar,pla +p)q =paq +ppq,palq +r) = paq + par,

(3) (paq)B r = pa(gBr). Then NisaT Ring.

Later the improved by Barnes [3]

(1) pag e N apfeT,

) (p+ Qar =par+qar,pla+p)q =paq+ppq,palq +7) = paq + par,

(3) aq)p r = p(agB)r = pa(qpr),

(4) pag = 0 for all p, qeN implies a = 0

Definition 2.2: [16] A fuzzy set ¢ in aT Ring N is called fuzzy ideal of N if x, y e R
(D) p(x —y) = min{p(x), ()}
(ii) o (xay) = max{o(x), ¢ (y)}

Definition 2.3: [18] A NF set A on the universe of discourse X characterized by a truth membership function
U4 (X), a indeterminacy function V; (x) and a falsity membership functionW ,(x) is defined as A= {<x, U4
(X), Vs (X), W4(x) >:xeX},

Where U ;, V., W, : X= [0,1] and 0< U, (X)+ V4 (X)+ W, (x) <3

Definition 2.4: [20] Let X be a non-void set and let A =<U 4, V., W, > and B =< Uy, V5, Wg > be two
NS sets in X. Then
Complement: C(A)

Ueay(¥) =1 = Uy (), Vey(X) =1 =V (%), Weay(X) =1 — W,y (x).
Containment: A € B

inf U_;(X)< inf Uz(X), supU 4 (X) < sup Ug(X), inf W, (x) =inf Wg(X), sup W, (X) = sup Wx(X),

Union: C=AUB

Ue(X) = Uy (X) + Up(X)- Uy (X) * Ug(X), Ve(X) = Va(X) + Vp(X)- Vg (x) * Vs(X),
We(X)=W4(X) + Wg(X)- W, (x) * Wx(X),
Intersection: C = AN B

Ue(X) = U4 x) * Ug(X), Ve(X) =V 4(X) * Vg(X), We(X) =W, (x) * Wy (x) for all x in X.

Definition 2.5: A function 6: G, - G, where G, and G, are I' Rings is said to be a I' -homomorphism if
B(p+q) =0(p)+6(q),0(pag) =0(p)ab(q) forall p,q,e N, ael.

Definition 2.6: A function 6: G, — G, Where 8 isa " -homomorphism and G, and G, are " Rings is said to
be a I'-endomorphism if G, € G;.

3. NF ideals of T Ring:
Definition 3.1: Let N be aI" Ring. A NF set A in N is said to be NF ideal of N if
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DU — @) = {Us(P) AN UL (@)}, Valp —q) < (Vap) VVa(@)}, and

Walp —q) < {Wap) VWa(@)}

(iU, (pag) = Uy(@)[resp. Us(paq) = U, ()], Valpaq) < Va(q@)resp.Va(paq) < V4(p)], and
W, (paq) < W, (qQ)resp-W,(pag) < W, (p)] forallp,ge N,a eT.

Example 3.2: Let N={0, 1, 2, 3} and @ = {0, 1, 2, 3} and define N and « as follows

-Jo 123 «]0 |1 |2 |3
0jo0 [1 [2 [3 00 |1 [2 [3
11 |13 |2 11 |13 ]2
2 |2 [3 |3 |2 2 12 |3 [3 |2
313 |2 |2 |2 313 |2 [2 |2
0.7 ifx=0 09ifx=0 08ifx=0
Uy ={ 08ifx=1,V,(x)={ 0.7if x=1, Wy(x)={ 05ifx=1
0.8if x =23 0.6if x =23 03if x =23

Clearly N is a NF ideal of N.

Definition 3.3: Consider NF ideal ¢ =< U,,V,,, W,, > of a I" Ring N is normal if U, (0) = 1,7,,(0) =0,
and W,,(0) = 0.

Theorem 3.4: Let ¢ =<U,,V,,,W, > be a NF ideal of a I' Ring N and let Ug(p) =U,(p) +1—
U, (0), V5 (P) =V, (x) = V,(0) and W, (p) =W, (p) —W,(0). If UL () +V,;(P)+W;(p) <3 for
all pe N, then ™ =<US, VS, W, > isanormal NF ideal of N.
Proof: First of all, let us note that US(0) = 1,V,;(0) = 0 and W, (0) =0 and U, Vs, W, € [0,1] for
every pe N so 9™ =< Ug,V;, W, > isanormal NF set. To prove ¢* isa NF ideal. Letp,q € N and « €
I" then
Usp—q) =U,(p—q) +1—U,(0)

= {U,(P) AU, ()} +1 -1, (0)

=HUy() +1 - U, (O} A {Uy(q) +1 - U, (0)}

=Us (P AU ()
Vs —q) =V,(p —q) —V,(0)

< W@ VY, (@} —V,(0)

=V, (0) =V, (D} V (V,,(9) =V, (0)}

= Vs (p) VVi(q)
Wy —q) =W,(p—q) —W,(0)

< (W, () vW,(q)}—W,(0)

=W, () = W, (0} v (W, (q) — W, (0)}

=W, (p) v Wy (q) and
U (pog) = Uy, (poq) + 1 — U, (0)

= Uy(q) +1-Uy,(0) = UG (@)

Uy (pag) = UL (q)
V, (paq) =V, (pag) —V,(0)
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<V, (@) —V,(0)=V;(q)
YV, (paq) < Vs (q)
W, (paq) = W, (paq) — W, (0)
< W,(q) =W, (0) =W, (q)
W, (paq) < Wy (q)
Hence ¢t isa NF ideal of aI" Ring N.

Definition 3.5: Let X =< Uy, Vy, Wy > and Y =< Uy, V,,, W, > be two NF subsets of a I" Ring N. Then

the Neutrosophic sum of X and Y is X@®Y =< Uxgy, Vxgy, Wxey > in N given by

X AN Y J = ’
Uy (P) ={p:\q/+r{u OAUM} ifp=q+r

0 otherwise

X Vv X J = ’
Vxgy (P) ={ p:/q\+r{v @V W) fp=atr

1 otherwise

X \' Y J = ,
Wiy (P) = {p4\+r{w @OV W@} ifp=q+r

1 otherwise

Theorem 3.6: If X =< Uy, Vi, Wy > and Y =< Uy, Vy, W, > be two NF subsets of a I' Ring N then the

Neutrosophic sum X@®Y =< Uygy, Vxey Wxey > isa NF ideal of T Ring.

Proof: For any p,q € N, we have

UXG)Y(p)/\uXG)Y(q) = V {'UX(x) AN Uy():p=x+ y} AN V {UX(C)/\ Uy(d):q =c+d}
=V {(Uy AU ONA WU (AU (d)):p = x +,q = ¢ + d}
= V(U AU, ONDA (U (=) AUy (~d)): p = X +y,q = —c — d}

=V {(Uy O AU (DA Uy ODIAUy (-d)):p = x +y,q = —c — d}
<V (UG- OAU - d)ip—q={x—c) + (y-d}

=Uygr(p — )
Uyay )\ Uy (@) < Uxgy (P — )

Vior @ VVkor @= 7\ (%@ V V)0 = x + ¥} V/ADW(OVIY(d): g = c + d}
=/\ {%@ V0NV W@V (d):p=x +y,q = c +d}
=/\ {(@OVVO)V V() VYV (=d)):p = x +y,q = —c — d}

=/\ {0 OVY DV V)V W (~d)):p = x +,q = —c — d}
> AN\ (@ - OVWE-d))p—q=(x-0)+-d}

=Vxer(® — Q)
Vxaoy @)VViay (@) = Vygy(® — q)
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Wyar @V Wyar (@)= /NW VW, 3):p = x + Y}V /N (W () VW (d):q = c +d}
=N\ (W DVWO)V Wy (©VW(@):p =x +y,q = c+d}
=N OV W, )Y Wy (= V Wy (~d)):p = x +y,q = —c — d}
= /\(WX(X)VWX(_C))\/(WY(y)va(_d)): p=x+yq=-—c—d}
> AN(Wyx = OVW (¥ - d)):p—q = {(x— ) + (v — d)}
=Wyer(p —q)

Wyxaor @)V Wiy (@) = Wygy(@ — q)

Urey @) = V (U AU (G):p = x+y)}

< \/{’UX(xaq)/\’uy(Yaq): paq = xaq + Yaq}

=V (U, (AU, (V):pag = U + V}
= Uygy (paq)
Uxgy (paq) = Uygy (p)
Veor @) = N\ @V, (3):p = x + )
> /\{Vx(xaq)\/VY(Yaq): paq = xaq + Yaq}

=/\ (% ()Y, (V): paq = U + V}=Vygy (paq)

Vxay (0aq) < Vygy(0)
W) = N W O VWG):p = x +y}
> /\{WX (xaq) VW, (Yaq): paq = xaq + Yaq}

= /\ Wy (DN Wy (V): paq = U + V} =Wygy (paq)

Wyay (0aq) < Wygy(p)
We conclude that X@Y is a NF ideal of N.

Definition 3.7: Suppose that X =< Uy, Vy, Wy > and Y =< Uy, V,, W, > be two NF subsets of a I" Ring

N. Then X o Y =< Uy.y, Vxoy, Wxoy > in N given by

k
Uyoy () = \/ /\ {Ux C)N\Uy () }ip = 21: x;ay, x;y;€N, ael, keZ*,
1<i<k
0 otherwise

k
Vior (p) = /\ \/ W)V ()ip = zllxiQYi'xiYiEN' ael, keZ*
1<i<k
1 otherwise

k
Wyoy (p) = /\ \/ W d)VW, )} = 21: xjay;x;y;eN, ael, keZ*

1=i<k
1 otherwise

Theorem 3.8: If =< Uy, Vy, Wy > and Y =< U, V,,, W, > be two NF subsets of a " Ring N then the

composition X o Y =< Uy.y, Vyoy, Wy.y > is a NF ideal of N.
Proof: For any p,q € N we have
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k
Uper @ = @) = V Nisiarc U W ANUy ()i p = g = 2wy g vieN, ael keZ )

V{(Alsism ux(xi)/\ uy()’i))/\(/\1sisn UX(—Ci)/\ Uy (d;))

n

m
p= zl:xiayi,—q = le —cad;, x;,y,—c¢;, d;eN, ael and m.neZ*}

= VI WAL OIAC )\ U-edA T @)

p= zl:xiay,-,q = 211 c;ad;, x;,y,—c;, d;eN, ael and m.neZt}

m
= V{ /\ Uy ()N Uy (y):p = zllx,-ay,-x,-,y,-eN, ael and meZ*}/\

1<ism

n
V { /\ Uy (c))/\Uy(d): q = le c;ad;, x;, v, ¢, d;eN,ael and neZ*}

1<ism

Uyoy (@ — @) = Uyoy P)AUxoy (@)

k
ony(P - CI) = /\{ \/ Vx(ui)vvy(vi) tp—q= 21: uiaviluilviEN' aeF, k€Z+}

1<is<k

< A\ VRV ] 0V @)
1<is<k

1<isn

m n
p= zl:xiayi, -q :21: —ciadi, x;,v;, —Ci,dieN, ael"and m,n eZ*}

= A\ (@YY 0@V @)
1<is<k

1<isn

m n
p= zl:xiayi,, q :Ellciadi, X, Vi, —Ci,dieN, ael"and m, n eZ*}

=/\{ \/ (Ve DV V(v ) }ip = zllx,-ay,-,x,-,yi, ci,dieN,aelandm eZ*}VA

1<i<k

n
{ \/ {Vx(ci)\/vy(di)}: q= Ellciadi, ci,dieoel’ andm,n eZ*}.

1<ism

=Vyoy (P) VVXoY (Q)

v
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Vkey(p —q) < VXoY(p)VVXoY(Q)
k
Wyoy (0 — @) = /\{ \/ Wy w)VW,(v) :p—q = %uiavi,ui, v;eN, ael', keZ*}

1<is<k

< AL\ eV o)V e Vw, @)

1<i<k 1<isn
m n
p= El:xiayi, -q :Ell —ciadi, x;,y;, —Ci,die N, aelCandm,n eZ*}

= A\ Vw0V (] W) VW, @)

1<i<k 1<isn
m n
p= zllxiayi, q :leciadi, X, YiCi,dicael andm,n eZ*}

= /\{ \/ {W DV W,(y))}:p = zllxiayi,xi,yi ,ci,die N,ael'andm,n eZ*}VA

1<i<k

n
{ \/ {WX(Ci)\/Wy(di)}: q= leciadi,xi,yi,ci,dieN,aeF andm,n eZ*}.
1<ism
=WX0Y(p) \/WXOY(q)
Wyoy(p —q) < WXOY(p)\/WXoY(q)

m
U @ = VA \ GIAULGD | = Zxiayi, yieN, ael and mez*)

1<ism

m
< V{ /\ Uy )\ Uy (yiq) |:paq = zl:xia(yia@xi,yiaqm. ael’ and meZ™*}

1<ism

m
= V{(/\lsism’u(ui)/\ ’Uy(vi)) ipaq = %uiavi,ui,vieN, ael and meZ*} = Uy.y(paq) .

Uyoy (p) < Uyoy (pagq) and similiarly we get Uy., (@) < Uy.y (paq)

Vyor (0) = /\{ \/ {VX(xi)\/VY(yi)}:p = zllxiaypxi' yi€N, ael, keZ"}

1<ism

> /\{ \/ {(VX x) V'V (v;aq ))}: paq = ZT‘,xia(yiaq)xi,yiaqu, ael and meZ*}

1<ism

= /\{ \/ {(Vx(ui)vvy(vi))}

1<ism

m
tpaq = X uav;, u;, v;eM, ael and meZ+} =Vy., (paq)
1
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Vyoy @) = Vyoy (paq) and similiarly we get  Vy.y (@) = Vyoy (Paq)

W @) = AL\/ GOV, 00} p = T xiayi,x, yieN, aeT, kez*)

1<ism

> /\{ \/ {(Wx(xi)\/Wy(yiaq))}: paq = ZT‘,xia(yiaq)xi,yiaqu, ael and meZ*}

1<ism

= ALV (W @V W, w)))

1<ism
m
tpaq = X w;av;, u;, vieN, ael and meZ =Wy, (poq)
1

Wyoy (0) = Wy.y(paq) and similiarly we get Wy.y (p) = Wy.y (paq)
Therefore X o Y is a NF ideal of N.

Definition 3.9: If { ¢;} ;; be an arbitrary family of NF set in X, where ¢; = (AU,,vV,,vW,,) for each
i €]. The
DN = (AU, VvV VW) ([iDUg; =V Uy AV AW,)

Theorem 3.10: If { ¢;} ;c; be an arbitrary family of NF set in N, then Ugp; = (v Uy N Vg W<pi) isa NF
ideal of N.
Proof: Let p,q € N and ae T then
(Uiej Up,) (P - 0) = Vig) Uy, (0 — @)
2 Viej(Uy,0INUp, (@)= Vie) (Up,(0)) AVig;(Uyp,(0))
=(Uie; Up,) @) A(Uig; Uy, ) (@)
(ULe] (pl) (P-09)=Aig; (pl(p Q)
< Nies W, () V Vi (@)=(Aies Voo ) @) V (Aies Vi) (@)
=(Uze] %)(P) v (UzE] qh)(‘I)
(Uies Wy,) (P - 0) = Ny Wy, (P — )
< Niey Wy, (0) V Wy (@)=(Nie) Wy ) ) V (i Wy, ) (@)
=(Uie) Wy ) @) V (Uie) Wy,) (@)
Also (Uie; Ug,) (p 00 9) = Vie; Uy, () 2 Vie; Uy, ()=(Uie; Uy, ) (@)
(Uies Vy,) (0 @ @) = Aiej V(0 02q) < Aigj V(@)= (Uie) V) (@)
(Uie] (pi) (paq)= Aigj (pi(P aq) < Aigj (pi(Q)— (UiE] <pi)(CI)
Similiarly for right ideals
(Uiey Uy, ) 0 00.q) = Vig; Uy, (paq) = Vig; Uy, @)=(Uie; Uy, ) )
(Uies Vy,) (0 @ @) = Aiej Vp, (0 0q) < Aig V,(0)= (Uie) V) @)
(Uie] (pi) (poag= Aigj (pi(P aq) < Aigj (pi(p)_ (Uiej qoi)(p)
HenceU;¢; ; is a NF ideal of N.

Definition 3.11: Let X =< Uy, Vx, Wy > and Y =< Uy, Vy, W, > be two NF subsets of a I Ring N then the
product of of X and Y is XTY =< Uyry, Vxry, Wxry > in N given by
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X N\ Y J =
ey (P) ={p§q/m{"u (@A\Uy ()} if p=qar

0 otherwise

X \4 Y ifp=
Vyry (P) = {;,Z}zr{v @OVW (@} ifp=qar

1 otherwise

(@) V Wy if p=
Wyry (P) = {p[q\ar{w @VW, (N} if p=qar

1 otherwise

Theorem 3.12: Assume that X =< Uy, Vx, Wy > and Y =< Uy, Vy, W, > be NF subsets of a I" Ring N
then X nY is a NF left (resp. right) ideal of N. If X is a NF left ideal and Y is a NF right ideal
thenXTY € XNnY
Proof: Suppose X and Y are Neutrosophic contained in M and letp,q € N, € T.
Uxny (@ — 9) = Uxny (@) A Uxny(9)
= [{Ux(p) A Ux (@3 Uy (p) A Uy(9)}]
= [Ux(P) A Uy(p)] A [Ux(a) AUy (q)]
= Uxny(P) A Uxny(@)
Vxnr(® — @) = Vxar(®) V Vny(9)
< [{Vx) vV @3v{V(p) v ¥ (9)}]
= [Vx() v Wy (p)] A [Vx(@)V Wy (q)]
= Vxny(®) V Vxnr (@)
Wy — @) = Wyay (p) V Wy (@)
< [(Wx () v W @Y L W) v Wi (@)}]
= Wk (p) v Wy (D)] A [Wx(Q)V Wy ()]
= Wiy (p) V Winy(@)
Ux(paq) = Ux(a), Vx(paq) <7Vx(q), and Wy(paq) < Wx(q),
Uy(pagq) = Uy(0), Vy(paq) <V (d), and Wy (paq) < Wy (),
Clearly X and Y are NF ideal of N, we have,
Now,
Uxny(pag)=Ux(paq) A Uy(paq)
2 Uy () AUy () =Uxny(9)
Vxny (Paq)=Vx(paq) vV Vy(paq
< V(@) V V% (a) =Vxny(paq)
Wyny(paq)= Wy (pagq) v Wy (paq)
< Wi (9) V Wy () =Wxny(a)
Therefore XNY is a NF ideal of N.
To Prove Uxry (p) =0 and Vxry (p)=1, Wxry (p)=1.
Suppose XTY(p) # (0,1)
The definition of XTY,
Ux(p) = Ux(gar) = Ux(q) Vx(p) = Vx(qar) < Vx(g)and Wy(p) = Wy(qar) < Wy(q)
Uy(p) = Uy(qar) = Uy(q) Vy(p) = Wy(qar) < Vy(q)and Wy (p) = Wy(qar) < Wy(q)
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Since X is a NF right ideal and Y is a NF left ideal of N, we have

Ux(p) = Ux(qar) = Ux(q) Vx(p) = Vx(qar) < Vy(@)and Wy (p) = Wy(qar) < Wx(q)
Uy(p) = Uy(qar) = Uy(r) Wy(p) = Wy(qar) < Vy(r)and Wy (p) = Wy(qar) < Wy(r)
By the Definition of XT'Y

Uy @ =\ U @AL O} <UD AL B) = Uy @),

p=qar

Vi@ = [\ @V %) 2@V} = Vi @)
p=qar

W@ = [\ (5 @VW, 0} 2 W@V W ()} = Wy )
p=qar

Consequently, XTY € X nY

Corollary 3.13: If X =< Uy, Vx, Wy > and Y =< Uy, V,, W, > be two neutrosophic fuzzy subsets of a
I'Ring N, then X U Y is a NF ideal of N.

Definition 3.14: A ' Ring N is regular if there exists p € N,V x € N and a, § € T then x=xapfx

Result 3.15: A T" Ring N is said to be regular < if ITJ = IN] for each right ideal | and for each left ideal J
of N.

Theorem 3.16: A I" Ring N is regular if for each NF right ideal X and for each NF left ideal Y of N, XTY =
XnY.

Proof. Suppose that N is regular.

By theorem 3.12, XTY € X NnY

Therefore, it is sufficientto prove X nY € XTY

Letxe N,a,B €T

By definition, there exists pe€ N such that x = xapfx

Uy (x) = Uy (xapPfx) = Uy (xap) = Uy (x), Vx(x) = Vy(xapfx) < Vy(xap) < Vx(x).

Wy (x) = Wy (xapfx) < Wy (xap) < Wy (x).

S0, Uy (xap) = Uy (x), Vx (xap) < Vy(x) and Wy (xap) < Wy (x).

Furthermore,

Uy =\ U Gap) AL () 2 (Ux AU (1) = Uy 0,
x=xapfx

V@ = [\ e VYeo) < (5@ VRG) = Vo @),
xX=xapfx

W@ = [\ WaGap) VW@ < 95,0 VW 0} = Wy (),
x=xapfx

Thus XNY € XTY. Hence XT'Y = XNY.

Definition 3.17: An ideal ¢ of the T Ring N is said to be prime if for any ideals X and Y of N,
XITYSCp=XCSgporY C¢.
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Definition 3.18: Let ¢ be a NF ideal of a I' Ring N. Then ¢ is said to be prime if ¢ is not a constant mapping
and for any neutrosophic X, Y ofaI' Ring N, XT'Y € ¢ impliesX S ¢ orY < ¢.

Theorem 3.19: Let (J be an ideal of aI’ Ring N.3 (J # N Then (J is a prime ideal of N iff (HXJ'VYJ'WYJ)

is a NF prime ideal of N.

Proof: (:>)Suppose J is a prime ideal of N. and let ¢ = (UXJ,VYJ,WYJ).Since J #N. @ isnot a

constant mapping on N. Let X and Y be two NF ideal of N such that XT'Y € ¢ andX & ¢ or Y & ¢, then
3 p, q € Nsuch that

Ux(p) > Up () = Uy , ), Ve (p) <V, (p) =V ,(p) and Wy (p) <W,,(p) = Wy ,(0),

Uy () > Uy () = Uy ; (), Vy () <V, (p) = V3 ;,(p) and Wy (p) < W, (p) = Wy ;(p)

Thus  Ux() # 0, V4 (p) # 1, Wy (p) # 1and U,(q) # 0,%(q) # 1, W,. But ‘ng(p) = O,VXJ(p) =
0 and Wxg(p) =0,s0p ¢ J,q¢& (. Since Jis aprime ideal of N, by the Theorem 5[3] there exists r € N
and a, B € T. such that parfq & (J. Let c=parBq then 'UXJ(C) =0, V)—(J(c)and W)—(J(c):LThus XTY(c) =
(0,1). But Uyry(€) = Vemmynl Ux(m) AUy (n)] = Ux(par) AUy (q)] (since c=parfq) = Ux(p) A
Uy (q) > 0. (since Uy (p) # 0and U, (p) #0)

Vyry(€) = Ac:myn[vx(m)vvy(n)] < [Vx(ar)VVy (@] < Vx (p)VVy(q)<1

(since Vy(p) # 1and Vy(p) #1).

Wiy (€) = /\ Wy VW, (n)] < [Wx (par)VIWy (@)] < Wx(p) VIV (g) <1

c=myn
(since Wy (p) # 1 and W(p) # 1.)Then XI'B(c) # (0,1). This contradicts the result. Then for any two NF
ideals Xand Y XTY < ¢.implies A € ¢ or B S ¢. Hence ¢ is a NF ideals of N.

(«<) Suppose ¢ = (”UXJ,V)—(J,W)—( ) is a NF prime ideal of N. Since ¢ is not a constant mappingon N, ¢ #

N.Let X, Y be two ideals of N such that XTY < J and letX = (UXX’V7X’ W7x) andY = (uxy,vyy,wyy)

be two fuzzy ideals of N. Consider the product XTY.letp € N if XTY(p) = (0,1) then XTY € U. Suppose
XTY # (0,1) then Uzry(p) = Vp=gyrl Uy (@) AUy, (D] # 0, Vry(0) = Ap=gyr[Vz, (@) V V5, (1] # 1}

and Wy (@) = Ap=gyr [WYX(q) vay(r)] # 1.There existq,r € N. with p=gar such that U, (q) #

O.V)—(X(q) # land WYX(q) #+1, Uy (r) # 0, Vyy(r) #+ 1.W7y(r) # 1.S0 ’Uxx(q) =1, Vyx(q) =
0, Wyy(q) =0and 'uxy(r) =1, Vyy(r) =0, Wyy(r) = 0. This implies q € X and r € Y. Thus p=qar €

Xrvec J, So ’uXJ(p) = 1,V,() = 0 and Wy ,(p)=0. It follows that XTY(p) S ¢ .Since ¢ is a NF

ideal of N, either X € ¢ or Y € . Thus either X S ¢ or Y S ¢. Hence J is a prime ideal of N.

Definition 3.20: (Neutrosophic I' endomorphism) Mapping 6: N — N of the T" Ring N into itself is called a
neutrosophic T"-endomorphism of N. If for p,q € N, ae T then

OUQP + q)0 = UPO) +U(q6),V(p + q)0 = V(pb) + V(q6) and

W(p +q)0 = WP + W(qh)..... (1)

({DHUMPaq)8 = U(pbagh),V(paq)d = V(pbagh) and

W(paq)d = W(pbaqh)............... )
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Let A represent the group of I' -endomorphism of the I' Ring N. The multiplication and addition on the set as
Afollows, If x,y € A then
‘U(p(xay)) =U((px)ay)p €N, ae F,V(p(xay)) = V((px)ay) p € N,ae T and

W(p(xay)) = W((px)ay)p EN, ael ..........(3)
U(p(x +¥)) = UPx) + Upy)) p € N, V(p(x +y)) = V(px) + V(py)p €N
W(p(x +) = Wpx) + Wpy)p €N .......(4)

Theorem 3.21: If A be the group of all neutrosophic I' -endomorphism of a I' Ring N. Then A isa
I' -endomorphism of a I' Ring with unity with respect to usual operations.
Proof: Given A be the set of all Neutrosophic I -endomorphism of a I' -ring M.
To Prove AisaT Ring with Unityand Letx,y,z € A,aeT,pe N,
@ UE({(a+b)oc)=U((x(a + b)ac))
=U((xa + xb)ac)
=U((xa)ac + (xb)ac)
=U(x(aac) + x(bac))
=U(x(aac + bac))
Hence U((a + b)ac) = U(aac + bac)
V(x((athb) ac)=V((x(a + b)ac))
=V((xa + xb)ac)
=V((xa)ac + (xb)ac)
=V (x(aac) + x(bac))
=V (x(aac + bac))
Hence V((a + b)ac)) = V(aac + bac)
W(x((atb) ac)=W((x(a + b)ac))
=W((xa + xb)ac)
=W((xa)ac + (xb)ac)
=W(x(aac) + x(bac))
=W (x(aac + bac)
Hence W((a + b)ac)) = W(aac + bac)
Now U(x (a(a+B)c)=U((xa)(a + B)c a,ceEr, a,f ET,xe N
=U((xa)ac + (xa)Bc)
=U(x(aac +afc))
U((@(a+p)c )=U(aac +aBc)
V(x (@(atp)c)=V((xa)(a + B)caceA a, L ET,xeN
=V((xa)ac + (xa)fc)
=V (x(aac +afic))
V((a(a+p)c)=V(aac +afc)
W(x (a(at+B)c )=W((xa)(a + f)caceN, a, f ET,xe N
=W((xa)ac + (xa)Bc)
=W (x(aac +afic))
W((a(atp)c)=W((aac +aBc))
Again,
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U (X (@a(b+c)))=U((xa)a(b +¢c)) a,b,ceA,a €T, xeN
=U((xa)ab) + U((xa)ac)
=U(x(aab) + (x(aac))
=U(x(aac + bac))

Hence U(aa(b + ¢)) = U((aab + aac))

V (X (aa(b+c))=V ((xa)a(b + ¢c)) a,b,ceEA,a €T, xeN
=V ((xa)ab) + V ((xa)ac)
=V (x(aab) + (x(aac))
=V (x(aac + bac))

Hence V (aa(b + ¢)) = V ((aab + aac))

W(x (aa(b+c)))= W((xa)a(b + ¢)) ab,ceA,a €T, xe N
=W((xa)ab) + U((xa)ac)
=W (x(aab) + (x(aac))
=W (x(aac + bac))

Hence W(aa(b + ¢)) = W((aab + aac))

(DU ((x(@aab)pc))=U((x(aab))Bc), ab,ceA,a, B ET,xeN
=U(((xa)ab)pc)
=U((xa)a(bpc))
= ’U(x(aa(bﬁc)))
= ’U(x(aa(bﬁc)))

Hence U((aab)Bc)= U(aa(bSc))

V (x((aab)Bc)))=V((x(aab))Bc), ab,cer, a,B ET,xe N
=V (((xa)ab)pc)
=V((xa)a(bpo))
=V (x(aa(bBc)))
= V(x(aa(bﬁc))

HenceV((aab)c)= V(aa(bfSc))

W((x(aab)pc))) = W((x(aab))Bc), abce A, a B €T, xeN
=W(((xa)ab)pc)
=W(xa)a(bpc))
= W(x(aa(bﬁc)))
=W (x(aa(bo))

Hence W((aab)fc)= W(aa(bfSc))

(iii) For all a€ A then there exists unity element 1€A such that

UX(lad)) =U(((XD)a)a) = U(xa),a € T,x e N, V(x(1aa)) = V(((x1)a)a) = V(xa),a €T,x€ N,

And W(x(1aa)) = W(((x1)a)a) = W(xa),a €T,xe N,

And U(x(aal))=U((xa)ax)1) = xa, V(x(aal))=V((xa)a)1) = xa, and

W(x(aal)) = W((xa)a)l) = xa

Hence U(aal) =U(laa) = a, V(aal)=V(laa) = a, and W(aal)= W(laa) = a.
Thus A satisfies all the conditions of T' Ring. Hence A is a T Ring with unity.
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Theorem 3.22: Let A be the set of all neutrosophic I’ endomorphism of the I' Ring N. If xeA then x has
(Multiplicative inverse) in A if and only if x is one to one function.

Proof: Assume A be the set of all neutrosophic I' -endomorphism of a I -ring M. If xeA then x has an inverse
in A. To prove x is one to one function. Let X has an inverse y in A. xay = yax = 1, aerl.

Then for each peN - we get

U((py)ax) = U(pGan) = UP),V((py)ax) = V(p(yax)) = V(p) and

W((py)ax) = W(p(yax)) = W(p) Clearly x is onto.

Furthermore p,, p,eN such that

U,x) = Up2x), V(p1x) = V(pyx), and W(p;x) = W(p,x),

Up,) = Up,. 1) = U(p; (xay)) = U((ps. D ay) = U((p,. ¥)ay) = Up, (xay)) = Up,. 1) = U(p,)
V(p) = V(py. 1) = V(ps (xay)) = V((py. D)ay) = V((p,. ¥)ay) = V(p,(xay)) = V(p,. 1) = V(p,).
W(p,) = W(ps.1) = W(p, (xay)) = W((p1. 0)ay) = W((p,. D)ay) = W(p, (xay)) = W(p,).
Therefore x is one to one mapping.

Conversely, Let us assume that the I' -endomorphism X is one to one mapping of N onto N. So that each
element of N is of the form px, peN. We define a mapping y of N into N as follows

u (((px)a)y) = U(p), peN, ael. If p, qeN then

U (((px + 0a)y )FU((@ + PD)Q)Y)=UP + )= U(Pr)a)y) + U([@D)a)y) =
U((prag)a)y) = U(((pag)xa)y) = Ulpaq) = U((px)a)yx((gx)a)y)

1% (((px)a)y) = V(p), peN, aeT. If p, geN then

V (((ox + q0)a)y )=V (((@ + D0)Q)Y)=V(@ + =V (()a)y + V((@0)0)y)=
V(((pxagx)a)y) = V(((pag)xa)y) = V(paq) = V((px)a)yx((qx)a)y)

w (((px)a)y) = W(p), peN, ael. If p, geN then

W (((ox + 00)y =W (0 + D)D)V} W (@ + =W (@) @)y + W((qx)a)y)=

W(((pxag)@)y) = W((pag)xa)y) = W(paq) = W((px)a)yx((gx)a)y)
We see that y is a neutrosophic I' endomorphism of N. Furthermore
U((px)ay) = U(p(xay)) = U(p) For every p in N and hence xay = 1 finally peN, U(((px)a)(yax)) =

U ((pray))ax) = UpDax) = Up(lax)) = UPx), V((px)ay) = V(p(xay) = V(p) For every p in

N and hence xay =1 finally peN, V(((px)a)(yax)) =V ((p(xay))ax) =V(pLax) = V(p(lax)) =
V(px), and W((px)ay) = W(p(xay) = W(p) For every p in N and hence xay =1 finally peN,
W(((px)a)(yax)) =w ((p(xay))ax) =Wpax) = W(p(lax)) = W (px),. That is equivalent to the

statement that U(q(yax)) = U(q), V(q(yax)) = V(q) and W(q(yax)) = W(q). For every q eN. Hence
yax = 1andy is the inverse of x in A.
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4. Conclusions

In recent years, many algebraic structures have been considered neutrosophic structures. Using

neutrosophic environments, we analyzed gamma rings. NF prime ideals are introduced in this article, along

with their basic algebraic properties. In addition, some new neutrosophic operations are discussed.
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