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Abstract: This paper introduces and investigates a novel algebraic structure known as the
neutrosophic I'-near-ring, which integrates neutrosophic set theory with ['-near-ring frameworks to
address operations under uncertainty, indeterminacy, and contradiction. Each element in the proposed
structure is characterized by degrees of truth, indeterminacy, and falsity, thus enabling a more
expressive and flexible modeling approach compared to traditional or fuzzy algebraic systems.
Fundamental definitions are established, and key structural properties are explored.

It is verified that the intersection of two neutrosophic I'-near-rings results in a neutrosophic
I'-near-ring, ensuring stability. Moreover, we demonstrate that the union of two neutrosophic I'-near-
rings also a neutrosophic I'-near-ring, provided one is contained within the other. Additionally, a one-
one correspondence is recognized amidst of the neutrosophic and crisp forms of a I'-near-ring,
ensuring logical consistency and reversibility.

The outcomes obtained here lay a theoretical foundation for further research and potential
applications in various areas such as artificial intelligence, fuzzy logic, and algebraic modeling of
uncertain systems.
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1. Introduction
Algebraic systems like near rings oblige as a central framework in abstract algebra owing to their
relevance in logic circuits, automata design and coding theory [1], [2]. A significant generalization of
this structure is the I'-near-ring, wherein the operation “multiplication” is parameterized by a set I,
contribution improved structural flexibility. This extension accommodates better sophisticated
algebraic behavior and models systems governed by multi-dimensional relations [3].

The notion of the I'-near-ring was presented by Bhavanari Satyanarayana in 1985 [2] as an extension
of both near-rings and I'-rings. This origination eased the study of ternary and vague algebraic
structures. Building on this, Ragamayi et al. have contributed significantly by examining fuzzy, vague
represents truth and false membership, and bipolar fuzzy ideals on a I'-near-ring [4]- [10], which
consider positive and negative aspects of membership, offering dual perspectives within the same
algebraic framework [7]—[10].

In the realm of uncertainty modeling, fuzzy set theory—pioneered by Zadeh [3] in 1965—has laid the
groundwork for representing partial membership in sets, challenging the binary nature of classical
logic [11]. Atanassov later introduced intuitionistic fuzzy sets to incorporate both membership and
non-membership degrees, enriching this framework [3]. However, to further address ambiguous,
inconsistent, or incomplete data, Smarandache proposed neutrosophic sets, which represent every
element with a triple (T, I, F), referring to the degrees of truth, indeterminacy, and falsity,
respectively, where each component independently lies within [0, 1] [12], [13].

The neutrosophic approach has found application in various mathematical and decision-making
contexts, offering nuanced models for systems where classical, fuzzy, or intuitionistic methods fall
short [14], [15]. Recent developments extend neutrosophic theory to algebraic domains—such as
neutrosophic quadruple Hv-rings and neutrosophic fuzzy algebras—highlighting its potential in
algebraic structure modeling under uncertainty [16].
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This paper presents a new integration of these ideas through the definition and study of neutrosophic
I'-near-rings, wherein elements are described not just by their structural placement but also by their
associated neutrosophic values. We introduce foundational definitions, supply illustrative examples, and
derive key properties. In particular: We prove that the intersection of neutrosophic I'-near-rings yields
a neutrosophic I'-near-ring. We establish that the union of such rings also forms a neutrosophic I'-near-
ring, provided one is a subset of the other. A neutrosophic characteristic set for a ['-near-ring is proposed.
A one-to-one correspondence between the neutrosophic structure and its crisp counterpart is
demonstrated.

These results not only contribute to theoretical understanding of neutrosophic algebra but also lay
groundwork for its potential applications in modeling imprecise and multi-valued logical systems.

2. Preliminaries

We recall the basic notions and definitions regarding I' -Near rings used in the paper.

Definition 2.1: A zero — symmetric GNR is a triple (L, +, I'), where

1. (L, +) is a group

2. (L, +,6) is a near ring where I'#® with binary operators on L , V& € T.
3. f8(gnh) =(f 8g) nhvf, g, heL; §,n €.

4, fo6g=0,vf e LS eT.

Definition 2.2: A Fuzzy subset “p “of L is a Fuzzy SGNR, if

1. p(f —g) =min{p (f), p(9)}
2. p(fég)=min{p(f),p(9)}, Vs ET;f, g €L

Definition 2.3: A fuzzy subset p : L — [0, 1] is called a fuzzy left(resp. right) ideal of L if for all f, g,
a,bel;a€Tl

(1) p (f— g) > min{p(f), p(g)}

@) p(g+f-g = p(f) and

(3) p (aa (f+b) — aab) > p (f) (resp. p (faa) > p ().

Definition 2.4: Let L be aspace of points (objects), with a generic element. A neutrosophic
set 9 in L is characterized by a truth-membership function 9, (I), an indeterminacy-membership
function ¥;,4(l) and a falsity-membership function 9¢4(l). Then, a neutrosophic set ¥ can be denoted
by 9 = {< L, 9 (D+ Ifa(D+ Iina(D) > [ € L},

where 94 (1), 9a(D), 9ina(l) €10, 11 ¥V lin Land 0 < Iy (D+ Ipa(D+ Gina(D < 3.

Definition 2.5: Let 9 = (94, 954, Uina) be a neutrosophic set then the complement of ¥ is defined as ( 9fa,
vtr, 1 —dind )-190 =( 195,-, 7-9)Ea' l9icnd): (ﬁfai Vs 1 = Vina)

Definition 2.6: Let ¥ = (9, 9, Ying) and 1 = (M¢r, Nfa, Nina) be two neutrosophic sets of a universe
of discours e L then the union of I and 7 is denoted by (9 U 1) which is definedas (JUn)=( (I U N4,
@ U N)fe, @ UN)ing), where

(19 Y n)tr (l) = max {ﬁtr (l)r Ner (l)}

(O U gD = min { (D, nra(D}

W UM ipa(D = min {94,q(D, Ning (D} V Lin L.

Definition 2.7: Let ¥ = (94, 954, Uina) be a neutrosophic set of a universe of discourse L. Fora, B,7 €
[0, 1]withO< a+ B +y < 3, the(a, B, y)- cut or neutrosophic cut of ¥ is the crisp subset of L is given by
I, fy) ={lLEL: 9y() Z a (D) < B, Iina(D) < v}

Definition 2.8: Let ¥ = (Y4, Urq, Iing) and 0 = (M, Nfas Ning ) be two neutrosophic sets of a
universe of discourse L then 9 € 7 iff 9 (D) < 9D 5 950D = 1pa(D); 9ina(D) =g (D).
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Definition 2.9: Let 9 = (94, Ve, Ying) and 0 = (N¢r» Nfas Ning ) be two neutrosophic sets of a universe
of discourse L then the intersection of 9 and 7 is denoted by (¥ N 1) which is defined as

@nm) =@ NNer, O NMra, (O N 1N)ing), Where
@O Ny D) = min { g (D, e (D}

(19 N n)fa(l) = max { 19fa(l); Ufa(l)}

O NN ina(D) = max {9ing(D, Ning (D} V Lin L.

3. On Neutrosophic Gamma Near rings

In this section, we formally introduce the concept of a neutrosophic I'-near-ring, an algebraic
structure that integrates the principles of neutrosophic set theory into the framework of I'- near-rings.
We establish several foundational results pertaining to this structure. Specifically:

e We define the neutrosophic I'-near-ring, incorporating neutrosophic logic through triplet
values of truth, indeterminacy, and falsity for each element.

e We prove that the intersection of two neutrosophic I'-near-rings results in another
neutrosophic I'-near-ring, thereby demonstrating closure under intersection.

e We show that the union of two such structures also form a neutrosophic I'-near-ring, provided
one is a subset of the other..

e Furthermore, we establish a one-to-one correspondence between the neutrosophic
representation of a I'-near-ring and its associated crisp set. This correspondence ensures a
reversible mapping between deterministic and neutrosophic formulations of the structure.

These theoretical developments provide a solid foundation for exploring deeper properties and
potential applications of neutrosophic I'-near-rings in environments where uncertainty and indeterminacy
are inherent. Throughout this section L stands for a I'-Near ring unless otherwise mentioned.

Definition 3.1: A Neutrosophic set 9 = ( 94, Uq, Oing) of L is said to be a Neutrosophic Sub GNR ,
if

9er (1 =m) = min{ 94 (D), 94 (M)}

9 (1 §m) = min{ 94 (1,9, (M)}

Ira(l —m) < max{ 9po(D),97(M)}

9pa(1 8 m) < max{ 954(1),9¢q(m)}

Iina(l —m) < max { 9ing(1), 9ina(m)}

Yina(l 6 M) < max { 9ina(D), 9ina(M)}, V6 € T;, m el

AN S

Definition 3.2: A Neutrosophic set 9 = ( 94, Urq, Oing) of L is mapping from L — [0, 1] is called a
Neutrosophic left(resp. right) ideal of L if for all ,m,a,b €L, § €T ;

e (1 —m) = min{ 9y, (1), ¢ (M)}

Yy (m+1-m) 29, (D

9y (@b(l+b)—adb) =9, (D; (resp. 9 (L6 a)) =9, (D))
Yra(l—m) < max{ 9rq(1), 9pq(m)}

19fa(m +1- m) < 19fa(l)

9ra(ad(l+b) —adb) < 9pa(D); (resp. 9p(18 a)) < 9po(D))
Iina(l —m) < max { 9;q(D), 9ina(m)}

Iima(m +1—m) < 9;q(D

9ina(ad(l4+b) —a b b) < 9;q(D; (resp. 9ing(1 8 a) ) < 9ina(D)

Example 3.3: Let L =T = "R” ( the set of Real numbers) which is clearly a GNR.

NN RN -

N

Let 9 = (9, Yfa Oina)» Where 9 ¢ L = [0,1], 954 ¢ L = [0,1]and 9spq : L - [0,1]
Defined by
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041, ifu=0

e 032, ifu=0 011, ifu=0
Ser (0) = {g-gg- :fﬁz ) 9r(w={058, ifu>0  g,,(u)={026 ifu>0
73, 031, ifu<o0 071, ifu<o0

Then 9 is a neutrosophic GNR of L.

Theorem 3.4: Let 9 = (94, 9rq, Iing) andn = (Mg » Nfa» Ning) be two neutrosophic ideals of a
GNR of L then the intersection of ¥ and n is also a neutrosophic ideal of a GNR of L.

Proof: Letd = (¢, Ifa, Oing) of L andn = (Mg, Nfa Ning) be neutrosophic ideals of a

GNRof L. Let ,m,v € L; 6:€T.
(19 N n)tr (l - m) = min {ﬁtr (l - m), Ntr (l - m)}

= min{ min{9; (1), 9 (M)}, min{ 1., (D, 0 (M)} }
=min{min{ 9, (), - (D}, min{ I (m),n (M)}
= min{ (9 N 7)), ¥ NN (M)}
WNnnee (I —m) =max {Ipq (I —m),nge (I — m)}
< max{ max{9ra(D), 9ra(m)}, max{ nsq (D, nra(m)}}
=max{max{ 9, (1), nfa (D}, max{ 9pa(m),nse (M)}}
= max{ (9 NN, (), ¥ N1 r4(m)}
@ NMina (I —m) =max {Iing (L —m)Ning (I — M)}
< max{ max{ 9ina(D), 9ina(m)}, max{ Nina(D, Nina(m)}}
=max{max{ 9inq(1), Ninq (D}, max{ 9inq(m), Nina(m)}}
= max{ (9 N Ming (D, @ N Mina(m)}
@Nnn)y m+1—m) =min {9y (m+1—m)n,(m+1—m)}
= min{ 9 (D, - (D}
=@nn), W0
W Nn)pe (m+1—m) =max (I, (m+ [ —m),ne(m + 1 — m)}
< max{95a(D), nra(D}
=W NnnsD
O NN ipg (M +1—m) =max {9pq (M +1—m),Nme(m+1—m)}
< max {9ina(D), Mina(D}
= N1Mina(D
WNny Wsm+1) —mév)
=min{y, (W (m+1D) —m &, v),ny(v51(m+1) —m & v)}
= min{ 9, (D, - (D}
=@nme@
@Nnni (W m+D—-méiv)
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=max {Jpa WS (m+ 1D —m 81 v), (v 61 (m+ 1) —m Sy v)}
< max{ 974D, 1D}
=@ N0
O NNipg W (m+ 1) —mév)
=max {9iq WS (m+1) —m b v),nppa(v 5:(m+1) —m &, v)}
< max {9ina(D), Nina(D}
= (0 N Nina(D
@0y (161v)=min{dy (81 v),ne( 61 v)}
> min{ 9 (1), n¢r (D}
=@Wnn),O
@Nnnpe (161 v ) =max {If, (151 v ),npa(l 61 v )}
< max{ 9a(1), nral(D)}
= N nsD
WO NMing (161 v ) =max {9ing (L 61V INing (161 v )}
< max {9ina(D), Nina(D}
= @0 N Mina(D
Hence (9 Nn) is a neutrosophic ideal of a GNR of L.
Corollary 3.5: The intersection of arbitrary family of neutrosophic ideals of a GNR L. s also a

neutrosophic ideals ofa GNR L.

Theorem 3.6: Letd = (¢, Vg, Jing) of L be a neutrosophic set. Then 9 is a neutrosophic I'-
Nearring of Lif and only if the (a, B, y)-cut ¥(4p,)isa sub I'- Nearring of L.

Proof. Suppose 9 = (U4, Vg, Uing) is @ neutrosophic I'-Nearring of L.

Letl,m € 9p,) and s €T.
Then 94 (D), 9t (M) = o & I5o(D, 9pa(M)} < P& Iina(D), ina(m)} < ¥
Since ¥ is a neutrosophic I'- Nearring of L, we have
1. 94 —m) =min{ 9 (D, 9 (M)} > o
9 (1 5 m) = min{ 9, (D, 9y (M)} > @
Yl —m) < max{ 9p(D),9pa(m)}< P
Yra(l 8 m) < max{ Ipa(D), 9pa(m)} < P
Vina(l =m) < max { 9ing(D), 9ing(M)} < v
Ying(L 8 m) < max { 9inq(D), 9ina(m)} < y; V8 €T;,meL.
which implies | —mand [ § m € J(4p,)

S kv

Thus 94 g, 1s a sub I'-Nearring of L.
Conversely, suppose J(q,g,) is a sub I'-Nearring of L.
Let [meLand § €T

Let 96 () = ou1 5 9pa(D} < Bit; Yina (D} < y11 and

(M) > 022 5 Ifa(M)} < Poz; Jina(M)} < y22
Consider a=min { ai1,022; f =max { B11,P2y;y=max { yi1,y2).
Thenl,me€ 19(,1,3,),) andl—mandldm € 19(0('5,],).
Hence

l. 9, —m) =2 a=min{ 9 (D), (M)}
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9y (L 6m) = a=min{ I, (1), (M)}
Ypa(l—=m) < B = max{ (D), 9pa(m)}
(I8 m) < B=max{ 9r, (D), 9p,(m)}
Ying(l—m) <y = max { 94,9 (D), 9ina(m)}
Vina(l5m) < v = max{ 9ing(D), 9ina(m)},

S kv

Thus 9 is a neutrosophic I'- Nearring of L.

Theorem 3.7: Let 9 = (¢, Ifq, Vinag) of Landn = (N, Nfas Nina) of M be two neutrosophic

ideals of a GNR, L then the union of ¥ and n is also a neutrosophic ideals of a GNR, L, only if 9 €
norn c 9.

Proof: Letd = (94, Irq, Ying) of Landn = (N, Nras Ming) be neutrosophic sets.

Suppose 9 S n.Let [ meLand §1 €T

@Wun)y (1—m))=max {Jy ([—m),n.(l—m)}
=N (L —m)
= min{ 7 (1), e (M)}
= min{max{ 9y (1), e (D}, max{ 9y (M), N (M)}}
= min{ max{ 9 (D, 9, (M)}, max{ I (D, n,r (M)}}
= min{ (9 U n)¢ (D), ¥ Un)y (M)}
WUnge (1 —m)) =min {I¢, (I - M)nra (I — M)}
=Nra(l—m)
< max{ 1¢q (D, nf,(M)}
= max{ max{97,(1), (D}, max{ 9p,(m),ns(m)}}
= max{ max {97,(0), 9r,(m)}, max{ (1), nr(M)}}
=max{ (9 Un)¢, (D, ® Un)s(m)}
@ UMing ([ —m)) = min {Iing (L —m), Nina(l —m)}
= Ning (L —M)
< max{ Ning (1), Nina (M)}
=max{ max{9ing (), Nina (D}, max{ 9inqa(m)ning (M)}
= max{ max {J,,q(D), 9ina(m)}, max{ 94,q(D), Nina(M)}}
= max{ (O Un)ing (D, ® U n)ina(m)}
WUy (m+1—m)) =max {9, (m+1-m)n,(m+1-m)}
=Ny(m+1—m)
=z 7e- (D
= max{ 9¢ (D), n¢r (D}
=@WUn.O
WUNfe (m+1—m))=min {Ir, (M +1—m),np,(m+ | —m)}
=Nfa(m+1—m)
< M
= max{ 97q(D),nsa (D} = @ U n)fo(D
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OUNipg M +1—m))=min {9;g (M +1—m)nipqg(m+1—m)}
= Npa (M +1—m)
< Nina D
= max{ 9ing(D), Nina (D}
= (9 U Nina(D

@Uny (6:m+v) —mé; )
=max {9y (mls(m+v) —m &1 Dy (L 51(m+ v) —m §; 1)}
=N (L 61(m+ v) —m 1 D)
= 1y W)
= max{ 9, (v), N,y (W)}
=@Un), )
@ UNge (161(m+v) —m Sy 1)
=min {J7, (ML 51(m+v) —m 81 D, npa(l 81 (m+ v) — m 81 D}
=N (1 61(m+v) —m 61 1)
< N W)
= max{ 9,(v),nf, W)}
=W Unr)
O UMing (181(m+v) —m by )
=min {9y (MLE M+ v) —m 81 D, Ning (L 51(m + v) —m &1 D)}
= Nina (L 61(Mm +v) —m &, 1)
< Nina W)
= max{ 9ng(v), Nina()}
= O U nNina(v)
@ Un)e (v611) =max {9 (v61 D, 1 (v 61 D}
=N (V61D
= 70y W)
= max{ 9y (v), ner (0)}
=@Un), W)
@WUNsq (v 81 D) =min {95, (v 81 D, npa(v 61 D}
=Nfa (V11
< 1)
= max{ 95, (V)N W)} = O U n)sa(v)
W UMina (v 61 1) =min {Iimg v 81 D, Mina (v 61 D}
=Ning (v 61 1)
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< NinaW)
= max{ ﬁind(v): nind(v)} = (19 u n)ind(v)

Therefore (9 U n) is also a neutrosophic I'- Nearring of Lif 9 S norn € 9.

4. Application of Neutrosophic Gamma Near-Ring to assess Financial Risk based on
Cryptocurrency Investment

Neutrosophic sets generalize fuzzy and intuitionistic fuzzy sets by handling indeterminacy
explicitly. In algebraic systems like gamma near-rings, this enables modelling operations with
uncertain or partially defined mappings. Useful in theoretical investigations where standard
algebraic axioms may hold with degrees of truth, falsity, and indeterminacy. Gamma near-ring
structures combined with neutrosophic logic help in multi-criteria decision-making problems
(MCDM) Under Uncertainty. Ideal in scenarios with conflicting, vague, or incomplete data for
example medical diagnosis, financial risk assessment.

Problem: Financial Risk Assessment Using Neutrosophic Gamma Near-Ring based on
Cryptocurrency Investment.

Cryptocurrency sougs are vastly unpredictable, making it tough to assess financial hazards using
traditional methods. By amalgamation neutrosophic logic (which handles uncertainty and incomplete
information) with gamma near-ring structures, we catch a powerful tool for evaluating such complex
situations. This method aids investors make better decisions by obviously representing uncertain or
differing data in cryptocurrency investments.

Scenario: An stockholder is evaluating the risk of capitalizing in cryptocurrency, which is recognized
for extreme volatility and regulatory uncertainty. Due to mixed market signals and rapidly fluctuating
conditions, a neutrosophic gamma near-ring model is employed for risk analysis. The stockholder
assesses each factor by means of neutrosophic values to interpretation for uncertain and differing
market signals. Gamma near-ring operations permit amalgamation of expert views, fabricating a
robust decision model.

Model Setup: Neutrosophic I['-Near-Ring Structure

* Select L = {States of Possible Risk factors}
= {Market-Volatility (MV), Regulatory-Pressure (RP), SocialMedia -
Sentiment (SMS), Technology-Risk (TR), Liquidity (LQ) }
= {MV, RP, SMS, TR, LQ}
» ' = {States of Possible Expert Scenarios or Contextual }
= {Crypto-Market-Analyst (CMA), Central-Bank-Report (CBR),
Blockchain-Developer-Opinion (BDO), Market-data (MD)}
={CMA,CBR,BDO,MD}

e Operation: f: L x I' — L models how each risk factor behaves under varying expert
viewpoints, forming a gamma near-ring structure. It means GNR operation Captures
how various expert opinions influence the interpretation of each market factor.

*  Gamma-operation (y) is defined as mapping a Risk Factor (r € L) and a Scenario (y
€ I') to a new modified r resulting Risk Factor 1’ € L based on the scenario’s
influence.

Let 9 = (9, 9fq, 9ing), Where 9y : L - [0,1], 9 + L - [0,1]and 9 : L — [0,1] defined by

0.6,1f r = MV

0.2,If r=MV 0.2,If r =MV
0.4,if r = RP 0.2,if r = RP 0.4,if r = RP
B,.(r) =1 05,if r = SMS 9f£(r) = [{1.5. ifr=sus 9, {0.3,1';":" = SMS
0.7,if r="Tr 0.15,if r =Tr 0.15,if r=Tr
0.2if r=LQ 02if r =LG 0lif r=1L0Q
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L = LxT CMA CBR BDO MD
MV T = [P¥Nible Exp&F® ScenariodR MV
{Possible RP RP RP TR RP
Risk SMS SMS RP SMS MV
factors} TR TR RP TR TR
LQ MV RP LQ LQ
Then 9 is a neutrosophic GNR of L.

Neutrosophic Evaluation of Each Risk Factor (Cryptocurrency)

LxI'->L CMA CBR BDO MD
MV MV RP TR MV
Neutrosophic
Triplet (T, 1, F), (0.6, 0.2, 0.2) | (0.4, 0.4, 0.2) | (0.5, 0.3, 0.2) | (0.7, 0.15, 0.15)
Regulations .
Direct expert influence Tech flaws can Relz.ab.l e
. o . statistics, higher
Interpretation view; no volatility, cause sudden
. . truth, lower
change increase volatility i
indeterminacy uncertainty
RP RP RP 1R RP
Neutrosophic (0.5, 0.3, 0.2)
Triplet (T, I, F), (0.4, 04, 02) | (0.5 0.3, 0.2 (0.45, 0.35, 0.2)
. Source itself; Tech . .
Expert adjusts unchaneed " | constraints Slightly higher
Interpretation based on £ indirectly truth from public
current events affect records
regulation
SMS SMS RP SMS MV
0.5, 0.3, 0.2 0.3, 0.5, 0.2 04,04, 0.2 0.55, 0.25, 0.2
Neutrosopic | 0 0302 [ (03.05,02) | (04,04,02) [ (055,025, 02)
Triplet (T, 1, F),
. Institutions are Correlates with
Mixed .
. unsure how to | Developer sudden price
. sentiment: . .
Interpretation react to hype skeptical of swings
analyst .
social buzz
confirms
TR TR RP TR TR
0.6, 0.3, 0.1 0.7, 0.2, 0.1 0.65, 0.25, 0.1
Triplet (T, I, F), 2 0
Analyst trusts Regulatlon Conﬁflent; Real-world
tech less due to | influenced by | evolving but stability observed
Interpretation bugs tech risks secure v
LQ MV RP TQ Q
0.6, 0.3, 0.1 0.5, 0.4, 0.1 0.7, 0.2, 0.1 0.75, 0.15, 0.1
Neutrosophic ( b b ) ( b b ) ( b b ) ( 9 b )
Triplet (T, 1, F),
Ana.l yst finks Freeze risks in | Stable protocol .
liquidity to Direct measure;
regulatory supports
. market no change
Interpretation frameworks access
movement

Aggregate Neutrosophic Investment Score for Cryptocurrency

Aggregate Weighted Average Score
Truth (T) 0.59
Indeterminacy (I) 0.26
Falsity (F) 0.15

» T (Truth) indicates the degree of risk being confirmed by data or experts.
> I (Indeterminacy) represent uncertainty or lack of clarity in the observation.

» F (Falsity) shows contradiction or opposing evidence.
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Investment Decision and Summary
» Moderate truth value suggests cautious optimism about cryptocurrency investment.
» High indeterminacy highlights major uncertainty, especially in regulations and social
sentiment. Investment is suggested with diversification and risk hedging strategies.

Element Interpretation

Gamma Near-Ring Captures how various expert opinions influence the interpretation
of each market factor

Neutrosophic Logic | Manages high uncertainty and inconsistent information in the
crypto market
MCDM Outcome Supports cautious investment with adaptive risk management

Conclusion:

The integration of neutrosophic sets with Gamma near-ring theory provides an effective framework for
handling uncertainty in cryptocurrency risk analysis. It improves decision-making by considering truth,
falsity, and indeterminacy. Overall, it offers a flexible approach for modern financial systems.

Future Scope:

The model can be enhanced using Al for real-time risk prediction. Efficient computational methods can
improve its application to large datasets. It can also be extended to areas like healthcare and engineering.
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