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Abstract

The goal of this study is to present a definition of a generalization of neutrosophic prime Γ-ideals in Γ-rings
by introducing 2-absorbing neutrosophic weakly completely Γ-ideals of commutative Γ-rings and to propose
their properties. Also, we give the notion of 2-absorbing K- Γ-neutrosophic ideals of Γ-rings. Moreover, we
acquire a scheme that relationship between definition of 2-absorbing neutrosophic weakly completely Γ-ideals
and 2-absorbing K- Γ-neutrosophic ideals of Γ-rings. Finally, we investigate neutrosophic quotient Γ-ring of
R induced by the 2-absorbing neutrosophic weakly completely Γ-ideal is a 2-absorbing Γ− ring.

Keywords: 2-absorbing; 2-absorbing neutrosophic weakly completely Γ-ideal; 2-absorbing K-neutrosophic
Γ-ideal

1 Introduction

Smarandache proposed in1 the concept of neutrosophic logic. From a philosophical perspective, the neutro-
sophic set derives its value from real standard or non-standard subsets of ]−0, 1+[. However, in real scenarios
in academic and technical issues, using a neutrosophic set with a value from a real standard or non-standard
subset of ]−0, 1+[ is problematic. For this reason, this research speculates on the future specification of the
concept of a neutrosophic set similar to the single-valued neutrosophic set. If X is a space of points (objects),
where a general element in X is denoted by a. A single-valued neutrosophic set (SVNS) N on X is repre-
sented by the truth function tN , the indeterminacy function iN and the falsity function fN . For each point a
in X , tN (a) , iN (a) , fN (a) ∈ [0, 1] . The creation of the neutrosophic notion, which triggered a scientific
revolution in the field of algebraic structures, had an impact on the development of the concept of neutrosophic
algebraic structures in.2 Many authors have dealt with it. For more information on single-valued neutrosophic
sets, see.3–8, 25

According to N. Nobusawa, the concept of a Γ-ring is much broader than just a ring in.9 The requirements for
the definition of Γ-rings in Nobusawa’s idea were relaxed by W.E.Barnes.10 In11–13 researchers developed the
structure of Γ-rings and arrived at divergent rationalizations in ring theory.
Badawi proposed the concept of a 2-absorbing ideal, which is actually the general form of the prime ideal in,14

and also introduced it in.15, 16 At present, reflections on the theory of the 2-absorbing ideal are rapidly making
up for lost time. A large number of authors have contributed to it (e.g.,17–19). Darani20 introduced the concept
of L-fuzzy 2-absorbing ideals and obtained interesting results. Then, Darani et al.21 introduced the idea of L-
fuzzy 2-absorbing ideals in semirings and presented stimulating results based on it. 2-absorbing primary fuzzy
ideals of commutative rings were characterized by Sonmez,22 and connections between 2-absorbing primary
fuzzy ideals and 2-absorbing primary ideals were established.
In commutative neutrosophic algebra, the prime ideals are the remarkably weighty structures and in this paper
a fancy algebraic structure of prime neutrosophic Γ-ideals of the commutative Γ-ring is abandoned by the
theory of 2-absorbing weakly completely prime ideals. We clarify the notion of 2-absorbing neutrosophic
weakly completely Γ -ideal of a Γ-ring and study part of its classification of algebraic situations. For the
same reason, we find a definition of the 2-absorbing K-neutrosophic Γ-ideal of a Γ-ring. We determine the
image and the inverse image of the 2-absorbing neutrosophic weakly completely Γ-ideal of a Γ-ring and the 2-
absorbing K-neutrosophic Γ-ideal of a Γ-ring. We also construct a scheme that connects the relations between
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these terms to the notion of 2-absorbing Γ-ideal. In the end, we establish that the neutrosophic quotient Γ-ring
of R induced by the 2-absorbing neutrosophic weakly complete Γ-ideal is a 2-absorbing Γ-ring.

2 Preliminaries

In this part we show the preliminaries on Γ-rings, 2-absorbing and single-valued neutrosophic sets and set
operations, which we will call neutrosophic sets. In this study, L = [0, 1] stands for a complete lattice and the
Γ-ring R is commutative with 1 ̸= 0 for purity.

Definition 2.1. 23 Let R and Γ be two abelian additive groups. R is called a Γ−ring if there exists a mapping

R× Γ×R → R

(x, α, y) 7→ xαy

satisfying the following conditions;

1. (x+ y)αz = xαz + yαz,

2. xα (y + z) = xαy + xαz,

3. x (α+ β) y = xαy + xβy,

4. xα (yβz) = (xαy)βz

for all x, y, z ∈ R and all α, β ∈ Γ. A Γ−ring R is called commutative if xαy = yαx for any x, y ∈ R and
α ∈ Γ.

Definition 2.2. 23 A left (resp. right) ideal of a Γ−ring R is a subset A of R which is an additive subgroup of
R and RΓA ⊆ A (resp,AΓR ⊆ A) where,

RΓA = {xαy | x ∈ R,α ∈ Γ, y ∈ A} .

If A is both a left and a right ideal, then A is called a Γ−ideal of R.

Definition 2.3. 23 Let R and S be two Γ−rings, and ρ be a mapping of R into S. Then ρ is called a
Γ−homomorphism if

ρ (a+ b) = ρ (a) + ρ (b)

and
ρ (aαb) = ρ (a)αρ (b)

for all a, b ∈ R and α ∈ Γ.

Definition 2.4. 24Let R be a Γ−ring. A proper ideal P of R is called a prime Γ−ideal if for all pairs of ideals
S and T of R,

SΓT ⊆ P implies that S ⊆ P or T ⊆ P.

Proposition 2.5. 24 If P is an ideal of a Γ−ring R, then the following conditions are equivalent:

1. P is a prime Γ−ideal of R;

2. If x, y ∈ R and xΓRΓy ⊆ P, then x ∈ P or y ∈ P.

Definition 2.6. 14A proper ideal I of commutative ring M is called a 2-absorbing ideal of M if for x, y, z ∈ M
with xyz ∈ I, xy ∈ I or xz ∈ I or yz ∈ I.

Theorem 2.7. 16 Assume that I is a nonzero proper ideal of a ring R and the following conditions are equiv-
alent
i) I is a 2-absorbing ideal of R.
ii) If I1I2I3 ⊆ I for some ideals I1, I2, I3 of R, then I1I2 ⊆ I or I1I3 ⊆ I or I2I3 ⊆ I.

Definition 2.8. 24 A proper Γ−ideal I of a Γ−ring R is called a 2-absorbing Γ−ideal of R if for x, y, z ∈ R,
α, β ∈ Γ with xαyβz ∈ I, xαy ∈ I or xβz ∈ I or yβz.
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Definition 2.9. 1 A neutrosophic set N on the universe of U is described as

N = {⟨u, tN (u) , iN (u) , fN (u)⟩ , u ∈ U}

where tN , iN , fN : U →]−0, 1+[ and −0 ≤ tN (u) + iN (u) + fN (u) ≤ 3+.

A neutrosophic set N can be written as

N =

n∑
j=1

⟨tN (aj) , iN (aj) , fN (aj)⟩ /aj , aj ∈ X

Since the membership functions tN , iN , fN are defined from X into the unit interval [0, 1] as tN , iN , fN :
X → [0, 1] , a single valued neutrosophic set N will be denoted by a mapping defined as

N : X → [0, 1]× [0, 1]× [0, 1] and
: X 7→ (tN (a) , iN (a) , fN (a)) = N (a)

4, 7 Let N and M be two neutrosophic sets on X . Then,
(1) N is contained in M, denoted as N ⊆ M , if and only if N(a) ≤ M(a). It follows that

tN (a) ≤ tM (a) , iN (a) ≤ iM (a) and fN (a) ≥ fM (a) .

Two sets N and M is called equal, i.e., N = M if and only if N ⊆ M and M ⊆ N .
(2) The union of N and M is denoted by K = N ∪ M and defined as K(a) = N(a) ∨ M(a) where for all
a ∈ X ,

N(a) ∨M(a) = (tN (a) ∨ tM (a) , iN (a) ∨ iM (a) , fN (a) ∧ fM (a)) .

It follows that

tC (a) = max {tN (a) , tM (a)} ,
iC (a) = max {iN (a) , iM (a)} , and
fC (a) = min {fN (a) , fM (a)} .

(3) The intersection of N and M is denoted by L = N ∩M and defined as L(a) = N(a) ∧M(a) where for
all a ∈ X ,

N(a) ∧M(a) = (tN (a) ∧ tM (a) , iN (a) ∧ iM (a) , fN (a) ∨ fM (a)) .

It follows that

tL (a) = min {tN (a) , tM (a)} ,
iL (a) = min {iN (a) , iM (a)} , and
fL (a) = max {fN (a) , fM (a)} .

(4) The complement of N is denoted by N c and defined as ∀a ∈ X

N c (a) = (fN (a) , 1− iN (a) , tN (a)) ,

and also (N c)
c
= N.

Proposition 2.10 (11). 5Let N,M and K be neutrosophic sets on the common universe X . Then the following
conditions hold:
(1) N ∪M = M ∪N,N ∩M = M ∩N.
(2) N ∪ (M ∪K) = (N ∪M) ∪K,N ∩ (M ∩K) = (N ∩M) ∩K.
(3) N ∪ (M ∩K) = (N ∪M) ∩ (N ∪K), N ∩ (M ∪K) = (N ∩M) ∪ (N ∩K).

(4) N∩∅̃ = ∅̃, N∪∅̃ = N, N∪X̃ = X̃, N∩X̃ = N , where t∅̃ = i∅̃ = 0, f∅̃ = 1 and tX̃ = iX̃ = 1, fX̃ = 0

(5) (N ∪M)K = NK ∩MK , (N ∩M)K = NK ∪MK .

5 Let N be a neutrosophic set on X and t, r, s ∈ [0, 1]. Define the level sets of N as follows:

N(t,r,s) = {a ∈ X : N (a) ≥ (t, r, s)} , that is,
tN (a) ≥ t, iN (a) ≥ r and fN (a) ≤ s.
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5 If φ : X → Y is a function and N,M are neutrosophic sets of X and Y , respectively, then the image of a
neutrosophic set N is a neutrosophic set of Y and it is described as for all b ∈ Y,

φ(N)(b) =
(
tφ(N) (b) , iφ(N) (b) , fφ(N) (b)

)
= (φ (tN ) (b) , φ (iN ) (b) , φ (fN ) (b)) ,

where

φ (tN ) (b) =

{
∨tN (a) , if X ∈ φ−1 (b)
0, otherwise

}
,

φ (iN ) (b) =

{
∨iN (a) , if X ∈ φ−1 (b)
0, otherwise

}
,

φ (fN ) (b) =

{
∧fN (a) , if X ∈ φ−1 (b)
1, otherwise

}
.

Also, the preimage of a neutrosophic set M is a neutrosophic set of X and it is given as follows: For all a ∈ X

φ−1 (M) (a) =
(
tφ−1(M) (a) , iφ−1(M) (a) , fφ−1(M)) (a)

)
= (tM (φ (a)) , iM (φ (a)) , fM (φ (a))) = M (φ (a)) .

3 2-absorbing neutrosophic weakly completely Γ−ideals of a Γ−ring

In this part, we will show the concept of prime neutrosophic weakly completely Γ−ideal and 2-absorbing
neutrosophic weakly completely Γ−ideals of Γ−ring

Definition 3.1. A neutrosophic Γ−ideal N of R is called a prime neutrosophic weakly completely Γ−ideal
of R if N is non-constant function and for all x, y ∈ R and α ∈ Γ

tN (xαy) = max {tN (x) , tN (y)} ,
iN (xαy) = max {iN (x) , iN (y)} ,
fN (xαy) = min {fN (x) , fN (y)} .

Definition 3.2. Let N = ⟨tN , iN , fN ⟩ be a neutrosophic Γ−ideal of R. Then N is called a 2-absorbing
neutrosophic weakly completely Γ−ideal of R if

N (xαyβz) = N (xαy) or N (xαyβz) = N (xβz) or N (xαyβz) = N (yβz) ,

in other words

tN (xαyβz) = tN (xαy) or tN (xαyβz) = tN (xβz) or tN (xαyβz) = tN (yβz) ,

iN (xαyβz) = iN (xαy) or iN (xαyβz) = iN (xβz) or iN (xαyβz) = iN (yβz) ,

fN (xαyβz) = fN (xαy) or fN (xαyβz) = fN (xβz) or fN (xαyβz) = fN (yβz)

for all x, y, z ∈ R and α, β ∈ Γ.

Proposition 3.3. Let N be a non-constant neutrosophic Γ−ideal of R. N is a 2-absorbing neutrosophic
weakly completely Γ−ideal of R if and only if

tN (xαyβz) = max {tN (xαy) , tN (xβz) , tN (yβz)} ,
iN (xαyβz) = max {iN (xαy) , iN (xβz) , iN (yβz)} ,
fN (xαyβz) = min {fN (xαy) , fN (xβz) , fN (yβz)}

for all x, y, z ∈ R and α, β ∈ Γ.

Theorem 3.4. Every prime neutrosophic weakly completely Γ−ideal of R is a 2-absorbing neutrosophic
weakly completely Γ−ideal of R.
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Proof. Let N be a prime neutrosophic weakly completely Γ−ideal of R. Then for all x, y, z ∈ R and α, β ∈ Γ,

tN (xαyβz) = tN (x) or tN (xαyβz) = tN (y) or tN (xαyβz) = tN (z) ,

iN (xαyβz) = iN (x) or iN (xαyβz) = iN (y) or iN (xαyβz) = iN (z) ,

fN (xαyβz) = fN (x) or fN (xαyβz) = fN (y) or fN (xαyβz) = fN (z) .

Presume that tN (xαyβz) = tN (x) and iN (xαyβz) = iN (x) and fN (xαyβz) = fN (x) . From the
facts that tN (xαyβz) ≥ tN (xαy) ≥ tN (x) and iN (xαyβz) ≥ iN (xαy) ≥ iN (x) and fN (xαyβz) ≤
fN (xαy) ≤ fN (x) it follows that tN (xαyβz) = tN (xαy) and iN (xαyβz) = iN (xαy) and fN (xαyβz) =
fN (xαy) . In a similar manner, we can demonstrate that if tN (xαyβz) = tN (y) or tN (xαyβz) = tN (z)
and iN (xαyβz) = iN (y) or iN (xαyβz) = iN (z) and fN (xαyβz) = fN (y) or fN (xαyβz) = fN (z) ,
then tN (xαyβz) = tN (yβz) or tN (xαyβz) = tN (xβz) and iN (xαyβz) = iN (yβz) or iN (xαyβz) =
iN (xβz) and fN (xαyβz) = fN (yβz) or fN (xαyβz) = fN (xβz) . We infer that, N is a 2-absorbing
neutrosophic weakly completely Γ−ideal of R.

Theorem 3.5. Let N be a neutrosophic Γ−ideal of R. The following conditions are equivalent:

1. N is a 2-absorbing neutrosophic weakly completely Γ−ideal of R.

2. For every t, r, s ∈ [0, 1] , the level subset N(t,r,s) of N is a 2-absorbing Γ−ideal of R.

Proof. Let N is a 2-absorbing neutrosophic weakly completely Γ−ideal of R and let x, y, z ∈ R, α, β ∈ Γ
and xαyβz ∈ N(t,r,s) for some t, r, s ∈ [0, 1] . Then

max {tN (xαy) , tN (xβz) , tN (yβz)} = tN (xαyβz) ≥ t,

max {iN (xαy) , iN (xβz) , iN (yβz)} = iN (xαyβz) ≥ r,

min {fN (xαy) , fN (xβz) , fN (yβz)} = fN (xαyβz) ≤ s

It follows that tN (xαy) ≥ t or tN (xβz) ≥ t or tN (yβz) ≥ t and iN (xαy) ≥ r or iN (xβz) ≥ r or
iN (yβz) ≥ r and fN (xαy) ≤ s or fN (xβz) ≤ s or fN (yβz) ≤ s which infer that xαy ∈ N(t,r,s) or
xβz ∈ N(t,r,s) or yβz ∈ N(t,r,s). Thus N(t,r,s) is a 2-absorbing Γ−ideal of R.
On the other hand, let N(t,r,s) is a 2-absorbing Γ−ideal of R for all t, r, s ∈ [0, 1] . For x, y, z ∈ R and α, β ∈
Γ, let tN (xαyβz) = t and iN (xαyβz) = r and fN (xαyβz) = s. Then xαyβz ∈ N(t,r,s) and N(t,r,s)

is 2-absorbing Γ−ideal it gives xαy ∈ N(t,r,s) or xβz ∈ N(t,r,s) or yβz ∈ N(t,r,s). Thus tN (xαy) ≥ t or
tN (xβz) ≥ t or tN (yβz) ≥ t and iN (xαy) ≥ r or iN (xβz) ≥ r or iN (yβz) ≥ r and fN (xαy) ≤ s
or fN (xβz) ≤ s or fN (yβz) ≤ s it follows that max {tN (xαy) , tN (xβz) , tN (yβz)} ≥ t = tN (xαyβz)
and
max {iN (xαy) , iN (xβz) , iN (yβz)} ≥ r = iN (xαyβz) and
min {fN (xαy) , fN (xβz) , fN (yβz)} ≤ s = fN (xαyβz) . Moreover, by N is a neutrosophic Γ− ideal of
R, we have

tN (xαyβz) ≥ max {tN (xαy) , tN (xβz) , tN (yβz)} ,
iN (xαyβz) ≥ max {iN (xαy) , iN (xβz) , iN (yβz)} ,
fN (xαyβz) ≤ min {fN (xαy) , fN (xβz) , fN (yβz)} .

Thus

tN (xαyβz) = max {tN (xαy) , tN (xβz) , tN (yβz)} and
iN (xαyβz) = max {iN (xαy) , iN (xβz) , iN (yβz)} and
fN (xαyβz) = min {fN (xαy) , fN (xβz) , fN (yβz)} ,

hence N is a 2-absorbing neutrosophic weakly completely Γ−ideal of R.

Theorem 3.6. Let φ : R → S be a surjective Γ−ring homomorphism. If N is a 2-absorbing neutrosophic
weakly completely Γ−ideal of R which is constant on Kerφ, φ (N) is a 2-absorbing neutrosophic weakly
completely Γ−ideal of S.

Proof. Presume that φ (N) (xαyβz) ̸= φ (N) (xαy) for any x, y, z ∈ S and α, β ∈ Γ. Since φ is a surjective
Γ−ring homomorphism

φ (a) = x, φ (b) = y, φ (c) = z for some a, b, c ∈ R.
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Thus

φ (tN ) (xαyβz) = φ (tN ) (φ (a)αφ (b)βφ (c)) = φ (tN ) (φ (aαbβc))

̸= φ (tN ) (xαy) = φ (tN ) (φ (a)αφ (b)) = φ (tN ) (φ (aαb)) and

φ (iN ) (xαyβz) = φ (iN ) (φ (a)αφ (b)βφ (c)) = φ (iN ) (φ (aαbβc))

̸= φ (iN ) (xαy) = φ (iN ) (φ (a)αφ (b)) = φ (iN ) (φ (aαb)) and

φ (fN ) (xαyβz) = φ (fN ) (φ (a)αφ (b)βφ (c)) = φ (fN ) (φ (aαbβc))

̸= φ (fN ) (xαy) = φ (fN ) (φ (a)αφ (b)) = φ (fN ) (φ (aαb))

Since N is constant on Kerφ,

φ (tN ) (φ (aαbβc)) = tN (aαbβc) and φ (tN ) (φ (aαb)) = tN (aαb) ,

φ (iN ) (φ (aαbβc)) = iN (aαbβc) and φ (iN ) (φ (aαb)) = iN (aαb) ,

φ (fN ) (φ (aαbβc)) = fN (aαbβc) and φ (fN ) (φ (aαb)) = fN (aαb) .

It follows that

φ (tN ) (φ (aαbβc)) = tN (aαbβc) ̸= tN (aαb) = φ (tN ) (φ (aαb)) ,

φ (iN ) (φ (aαbβc)) = iN (aαbβc) ̸= iN (aαb) = φ (iN ) (φ (aαb)) ,

φ (fN ) (φ (aαbβc)) = fN (aαbβc) ̸= fN (aαb) = φ (fN ) (φ (aαb))

Since N is a 2-absorbing neutrosophic weakly completely Γ−ideal of R,

tN (aαbβc) = φ (tN ) (φ (a)αφ (b)βφ (c)) = φ (tN ) (xαyβz)

= tN (aβc) = φ (tN ) (φ (aβc)) = φ (tN ) (φ (a)βφ (c)) = φ (tN ) (xβz)

and

iN (aαbβc) = φ (iN ) (φ (a)αφ (b)βφ (c)) = φ (iN ) (xαyβz)

= iN (aβc) = φ (iN ) (φ (aβc)) = φ (iN ) (φ (a)βφ (c)) = φ (iN ) (xβz)

and

fN (aαbβc) = φ (fN ) (φ (a)αφ (b)βφ (c)) = φ (fN ) (xαyβz)

= fN (aβc) = φ (fN ) (φ (aβc)) = φ (fN ) (φ (a)βφ (c)) = φ (fN ) (xβz) .

So we get φ (tN ) (xαyβz) = φ (tN ) (xβz) and φ (iN ) (xαyβz) = φ (iN ) (xβz) and φ (fN ) (xαyβz) =
φ (fN ) (xβz) or

tN (aαbβc) = φ (tN ) (φ (a)αφ (b)βφ (c)) = φ (tN ) (xαyβz)

= tN (bβc) = φ (tN ) (φ (bβc)) = φ (tN ) (φ (b)βφ (c)) = φ (tN ) (yβz)

and

iN (aαbβc) = φ (iN ) (φ (a)αφ (b)βφ (c)) = φ (iN ) (xαyβz)

= iN (bβc) = φ (iN ) (φ (bβc)) = φ (iN ) (φ (b)βφ (c)) = φ (iN ) (yβz)

and

fN (aαbβc) = φ (fN ) (φ (a)αφ (b)βφ (c)) = φ (fN ) (xαyβz)

= fN (bβc) = φ (fN ) (φ (bβc)) = φ (fN ) (φ (b)βφ (c)) = φ (fN ) (yβz) .

Hence we get φ (tN ) (xαyβz) = φ (tN ) (yβz) and φ (iN ) (xαyβz) = φ (iN ) (yβz) and φ (fN ) (xαyβz) =
φ (fN ) (yβz) . Consequently, φ (N) is a 2-absorbing neutrosophic weakly completely Γ−ideal of S.
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Theorem 3.7. Let φ : R → S be a Γ−ring homomorphism. If M = ⟨tM , iM , fM ⟩ is a 2-absorbing
neutrosophic weakly completely Γ−ideal of S, φ−1 (M) is a 2-absorbing neutrosophic weakly completely
Γ− ideal of R.

Proof. Presume that φ−1 (tM ) (xαyβz) ̸= φ−1 (tM ) (xαy) and φ−1 (iM ) (xαyβz) ̸= φ−1 (iM ) (xαy) and
φ−1 (fM ) (xαyβz) ̸= φ−1 (fM ) (xαy) for any x, y, z ∈ R and α, β ∈ Γ. Then,

φ−1 (tM ) (xαyβz) = tM (φ (xαyβz)) = tM (φ (x)αφ (y)βφ (z))

̸= φ−1 (tM ) (xαy) = tM (φ (xαy)) = tM (φ (x)αφ (y))

and

φ−1 (iM ) (xαyβz) = iM (φ (xαyβz)) = iM (φ (x)αφ (y)βφ (z))

̸= φ−1 (iM ) (xαy) = iM (φ (xαy)) = iM (φ (x)αφ (y))

and

φ−1 (fM ) (xαyβz) = fM (φ (xαyβz)) = fM (φ (x)αφ (y)βφ (z))

̸= φ−1 (fM ) (xαy) = fM (φ (xαy)) = fM (φ (x)αφ (y)) .

Since M is a 2-absorbing neutrosophic weakly completely Γ−ideal of S we get that

tM (φ (x)αφ (y)βφ (z)) = φ−1 (tM ) (xαyβz)

= tM (φ (x)βφ (z)) = tM (φ (xβz))

= φ−1 (tM ) (xβz) , and

iM (φ (x)αφ (y)βφ (z)) = φ−1 (iM ) (xαyβz)

= iM (φ (x)βφ (z)) = iM (φ (xβz))

= φ−1 (iM ) (xβz) , and

fM (φ (x)αφ (y)βφ (z)) = φ−1 (fM ) (xαyβz)

= fM (φ (x)βφ (z)) = fM (φ (xβz))

= φ−1 (fM ) (xβz)

or

tM (φ (x)αφ (y)βφ (z)) = φ−1 (tM ) (xαyβz)

= tM (φ (y)βφ (z)) = tM (φ (yβz))

= φ−1 (tM ) (yβz) , and

iM (φ (x)αφ (y)βφ (z)) = φ−1 (iM ) (xαyβz)

= iM (φ (y)βφ (z)) = iM (φ (yβz))

= φ−1 (iM ) (yβz) , and

fM (φ (x)αφ (y)βφ (z)) = φ−1 (fM ) (xαyβz)

= fM (φ (y)βφ (z)) = fM (φ (yβz))

= φ−1 (fM ) (yβz) .

Therefore φ−1 (M) is a 2-absorbing neutrosophic weakly completely Γ−ideal of R.

Corollary 3.8. Let φ be a Γ−ring homomorphism from R onto S. φ induces a one to one inclusion pre-
serving correspondence between 2-absorbing neutrosophic weakly completely Γ−ideal of S in such a way
that if N is a 2-absorbing neutrosophic weakly completely Γ−ideal of R constant on Kerφ, then φ (N) is
the corresponding 2-absorbing neutrosophic weakly completely Γ−ideal of S, and if M is a 2-absorbing
neutrosophic weakly completely Γ−ideal of S, then φ−1 (M) is the corresponding 2-absorbing neutrosophic
weakly completely Γ−ideal of R.
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Now, we will give the notion of prime K−neutrosophic Γ− ideal and 2-absorbing K−neutrosophic Γ−ideal
of Γ−ring.

Definition 3.9. Let N be a neutrosophic Γ-ideal of R. Then N is called a prime K−neutrosophic Γ− ideal of
R if

N (xαy) = N (0) implies that N (x) = N (0) or N (y) = N (0)

for x, y ∈ R and α, β ∈ Γ.

Definition 3.10. Let N be a neutrosophic Γ−ideal of R. Then N is called a 2-absorbing K−neutrosophic
Γ−ideal of R if for all x, y, z ∈ R and α, β ∈ Γ

N (xαyβz) = N (0) implies N (xαy) = N (0) or N (xβz) = N (0) or N (yβz) = N (0) .

Theorem 3.11. Every 2-absorbing neutrosophic weakly completely Γ−ideal of R is a 2-absorbing K−neutrosophic
Γ−ideal of R.

Proof. Presume that N is a 2-absorbing neutrosophic weakly completely Γ−ideal of R. If N (xαyβz) =
N (0) for all x, y, z ∈ R and α, β ∈ Γ, then we have

N (0) = N (xαyβz) ≤ N (xαy) ≤ N (0) or
N (0) = N (xαyβz) ≤ N (xβz) ≤ N (0) or
N (0) = N (xαyβz) ≤ N (yβz) ≤ N (0) .

Since N is a 2-absorbing neutrosophic weakly completely Γ−ideal of R the following outcome is acquired

N (xαy) = N (0) or N (xβz) = N (0) or N (yβz) = N (0) .

We infer that N is a 2-absorbing K−neutrosophic Γ−ideal of R.

The following example shows that the converse of the above theorem may not be true.

Example 3.12. Let R = Z and Γ = 2Z, so R is a Γ−ring. Define the neutrosophic Γ−ideal N of R by

N (x) =

 (1, 1, 0) , if x = 0;
(1/3, 1/3, 1/4) if x ∈ 27Z− {0} ;
(1/4, 1/4, 1/3) if x ∈ Z− 27Z.


Then N is a 2-absorbing K−neutrosophic Γ−ideal. However, for α, β ∈ 2Z we have

fN (3α3β15) = 1/4 < 1/3 = min {fN (3α3) , fN (3β15) , fN (3β15)} .

Thus N is not a 2-absorbing neutrosophic weakly completely Γ−ideal of R.

Theorem 3.13. Every prime K−neutrosophic Γ− ideal of R is a 2-absorbing K−neutrosophic Γ−ideal of
R.

Proof. Let N be a prime K−neutrosophic Γ− ideal of R. Then for all x, y, z ∈ R and α, β ∈ Γ,

N (xαyβz) = N (0) implies N (x) = N (0) or N (y) = N (0) or N (z) = N (0) .

Suppose that N (x) = N (0) then by

N (0) = N (x) ≤ N (xαy) ≤ N (xαyβz) = N (0) ,

we obtain N (xαy) = N (0) or in the similar manner we can affirm that N (xβz) = N (0) or N (yβz) =
N (0) . As a result, N is a 2-absorbing K−neutrosophic Γ−ideal of R.

Theorem 3.14. Let φ : R → S be a surjective Γ−ring homomorphism. If N is a 2-absorbing K−neutrosophic
Γ−ideal of R which is constant on Kerφ, then φ (N) is a 2-absorbing K−neutrosophic Γ−ideal of S.

Proof. The proof is similar to the proof of Theorem 3.6 and so the proof is omitted.

Theorem 3.15. Let φ : R → S be a Γ−ring homomorphism. If N1 is a 2-absorbing K−neutrosophic
Γ−ideal of S, then φ−1 (N1) is a 2-absorbing K−neutrosophic Γ−ideal of R.
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Proof. The proof is omitted as it is similar to the proof of Theorem 3.7.

Corollary 3.16. Let φ be a Γ−ring homomorphism from R onto S. φ induces a one to one inclusion pre-
serving correspondence between 2-absorbing K−neutrosophic Γ−ideal of S in such a way that if N is a
2-absorbing K−neutrosophic Γ−ideal of R constant on Kerφ, then φ (N) is the corresponding 2-absorbing
K−neutrosophic Γ−ideal of S, and if N1 is a 2-absorbing K−neutrosophic Γ−ideal of S, then φ−1 (N1)
is the corresponding 2-absorbing K−neutrosophic Γ−ideal of R.

Remark 3.17. The subsequent schema abridges upshots of 2-absorbing neutrosophic weakly completely
Γ−ideals of a Γ−ring.

Prime Neutrosophic W. C. Γ-I. =⇒ 2-abs. Neutrosophic W. C. Γ-I.
⇓ ⇓

Prime K-Neutrosophic Γ-I. =⇒ 2-abs. K-Neutrosophic W.C. Γ-I.

Now, I will elucidate about neutrosophic quotient Γ−ring of R induced by 2-absorbing neutrosophic weakly
completely Γ−ideal. We recall the notion of neutrosophic quotient Γ−ring induced by neutrosophic Γ−ideal
of R. Let N be an neutrosophic Γ−ideal of a Γ−ring R. For any x, y ∈ R, define a binary relation ∼ on R
which is a congruence relation of R by x ∼ y if and only if

N (x− y) = N (0)

Let N [x] = {y ∈ R | y ∼ x} be the equivalence class containing x and R/N = {N [x] | x ∈ R} the set of
all equivalence classes of R. Define two operations by

N [x] +N [y] = N [x+ y] and
N [x]αN [y] = N [xαy]

for x, y ∈ R,α ∈ Γ. Then R/N is an neutrosophic Γ−ring with two operations and call it neutrosophic
quotient Γ−ring of R induced by the neutrosophic Γ−ideal N.

Theorem 3.18. Let N be a non-constant neutrosophic Γ−ideal of R. Then N is a 2-absorbing K−neutrosophic
Γ−ideal of R if and only if R/N is a 2-absorbing Γ−ring.

Proof. Suppose that N is a 2-absorbing K−neutrosophic Γ−ideal of R and let N [x] , N [y] , N [z] ∈ R/N
be such that N [x]αN [y]βN [z] = N [0].
Since N [x]αN [y]βN [z] = N [xαyβz] , we have

N (xαyβz) = N (xαyβz − 0) = (1, 1, 0) = N (0) .

Since N is considered to be 2-absorbing K−neutrosophic Γ−ideal of R,

N (xαy) = N (0) = (1, 1, 0) or N (xβz) = N (0) = (1, 1, 0) or N (yβz) = N (0) = (1, 1, 0) .

It follows that

N [xαy] = N [x]αN [y] = N [0] or
N [xβz] = N [x]βN [z] = N [0] or
N [yβz] = N [y]βN [z] = N [0] .

So, R/N is a 2-absorbing Γ−ring. Otherwise, presume that R/N is a 2-absorbing Γ−ring and let N (xαyβz) =
N (0) = (1, 1, 0) for x, y, z ∈ R and α, β ∈ Γ. Then we have

N [x]αN [y]βN [z] = N [xαyβz] = N [0] .

As R/N is a 2-absorbing Γ−ring,

N [xαy] = N [0] or N [xβz] = N [0] or N [yβz] = N [0]

which implies that N is a 2-absorbing K−neutrosophic Γ−ideal of R.

Corollary 3.19. If N is a 2-absorbing neutrosophic weakly completely Γ−ideal of R, then R/N is a 2-
absorbing Γ−ring.
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4 Conclusion

In this study, we have specified the idea of 2-absorbing neutrosophic weakly completely Γ-ideals of a Γ-
ring and 2-absorbing K-neutrosophic Γ-ideals of the Γ-ring. We have given a scheme for the transition be-
tween these algebraic structures. Moreover, we have studied that if N is a 2-absorbing neutrosophic weakly
completely Γ-ideal, then the neutrosophic quotient Γ- ring of R induced by the neutrosophic Γ− ideal is a
2-absorbing Γ-ring. In our upcoming study, we will demonstrate a 2-absorbing neutrosophic vague Γ-ideal
of a Γ-ring and a 2-absorbing neutrosophic vague weakly completely Γ- ideal of a Γ- ring, and discuss the
associated conditions.
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