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Abstract

Rough Set (RS) theory is a useful mathematical strategy to handle uncertainty. In 1982, Pawlak presented the idea, and
numerous authors have undertaken in-depth studies on RS in both ordinary cases and fuzzy situations. In terms of both the
theoretical investigations and the practical applications, progress in this field of RS theory has yielded favorable outcomes over the
last three decades and it is typically considered to be an extension of classical sets. A universe in RS is separated by two subsets
known as lower and upper approximations. Upper approximations are nonempty intersections of equivalence classes, whereas
lower approximations are subsets of the set. In this study, rough sets are examined when the universe set has a ring structure. The
main contribution of this study is to focus on rough fuzzy prime and semi-prime ideals of the gamma ring structure and explain
certain respects of its upper and lower approximations. The goal of this research is to investigate some of the characterizations of
prime and semi-prime ideals and prove some related results. Moreover, the study discusses rough fuzzy ideals (RFI) in T Residue

class and gives some findings.
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1. Introduction

Crisp set is used in classical mathematics to compute
the membership of components in a set. It only aids in finding
whether a component belongs to the set or not and whether a
statement is either true or false. The middle of a complicated
problem often arises in real life. To deal with such challenges,
several researchers have come up with theories such as fuzzy
set theory, RS theory, and soft set theory, applying their tireless
efforts. To explain the ambiguity and fuzziness of information,
Zadeh (1965) invented the concept of the fuzzy set. In recent
years, fuzzy mathematics has become a significant branch in
mathematics and fuzzy algebra is one of the most vital concepts
in fuzzy mathematics. Naturally, the question arises, what
happens if we substitute an algebraic structure in place of the
universe set. Numerous applications exist in mathematics that
depend on the use of fuzzy sets with algebraic structures. As a
result, this concept has been utilized in a variety of fields and
researchers are highly motivated to investigate ideas and
findings from the field of abstract algebra and apply them to
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broader fuzzy situations. Several researchers have extensively
studied the fuzzy set theoretic approach with algebraic
structures (1993). There are several types of algebraic
structures including gamma rings. Nobusawa (1964) proposed
the notion of a gamma ring, which is more common than other
rings, and Barnes (1966) slightly weakened Nobusawa’s notion
of the gamma rings. After Nobusawa, Luh (1969) investigated
the concept of gamma rings.

Linesawat and Lekkoksung (2022) examined a
connection between ideals and anti-hybrid ideals. Suebsung,
Wattanatripop, and Chinram (2019) studied A-ideals and fuzzy
A-ideals of ternary semigroups. Nakkhasen and Pibaljommee
(2019) illustrated the m-bi-hyper ideals in semi-hyper rings.
Jun et al. (1992, 2003) investigated the concept of fuzzy sets in
gamma ring theory. Kyuno (1978) explored prime ideals in a
gamma ring structure. Homomorphism and endomorphism on
T- interval valued fuzzy sub-algebras are discussed by
Hemavathi, Muralikrishna, Palanivel, and Chinram (2022).
Later, Fuzzy prime ideals of rings were extensively studied by
Mukherjee and Sen (1987) and Dutta and Chanda (2007).
Yiarayong (2019) investigated the relationship between fuzzy
prime and weakly fuzzy quasi-prime ideals in rings. Atanassov
introduced the IFS to solve the non-determinacy issue in fuzzy
sets. Palaniappan etal. (2010, 2011) examined intuitionistic
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fuzzy prime ideals in the gamma ring structure. The
intuitionistic prime ideals of BCK-algebras were explored by
Abdullah (2014) who also investigated some of their
characteristics. Lee (2000) discussed intuitionistic fuzzy points
and intuitionistic fuzzy neighborhoods. Pawlak (1982, 1991)
proposed RS theory, which offers a novel theoretical
framework for resolving complex problems in ambiguous
circumstances. Researchers and practitioners in various fields
of science and technology have been interested in this theory.
The algebraic structure is a key component of RS theory that
studies the intelligent systems that contain incomplete and
insufficient information as an extension of set theory. This
theory has been applied to a wide variety of fields and it is an
emerging area of uncertainty mathematics closely relevant to
fuzzy set theory. Kazanci and Davvaz (2008) examined the
rough prime ideals and the upper and lower approximations of
their homomorphism images. The algebraic and topological
properties of generalized rough sets have been investigated by
Ali, Davvaz, and Shabir (2013).

To extend the concept of a sub-ring in a ring, Davvaz
(2004, 2018) introduced the idea of a rough sub-ring
concerning the ideal of a ring and also discussed methods and
ideas about rough algebraic structures. Bonikowaski (1994)
conducted a study on RS algebraic and set-theoretical
characteristics. When RS has been combined with other
theoretical methods or technologies, it results in a multitude of
research with extensions. Fuzzy set theory and RS theory are
two popular methodologies for dealing with data ambiguity and
imprecision. Even if these ideas differ, they result in highly

2. Preliminaries

beneficial ways when combined. Thus, the notion of RFS was
developed by combining RS and fuzzy sets. RFS is an
approximation of a fuzzy set in a crisp approximation space. A
fuzzy rough set is an approximate representation of a crisp set
in a fuzzy approximation space. Dubois and Parade (1990)
discussed the difference between an RFS and a fuzzy rough set.
In gamma ring theory, the present researcher used the idea of
rough fuzzy sets.

Several studies have investigated the usefulness of
RFS for dealing with uncertainty, particularly vagueness.
Subha et al. (2019, 2020) studied the rough fuzzy prime ideals
in semi-groups. Hussain, Mahmood and Ali (2019a, 2019b)
investigated rough fuzzy ideals in semigroups. Durgadevi and
Ezhilmaran (20223, 2022b) examined some of the
characteristics of RFI in gamma rings. Malik et al. (2019, 2023)
explored rough fuzzy set with algebraic structure and also
discussed application in rough fuzzy bipolar soft sets. As per
the research survey, many academicians have investigated the
RFS with several algebraic structures, and no previous study
was found on RFPI and RFSPI in gamma rings. As a result, the
purpose of this work is to bridge the gap in previous research
by establishing the concept of RFPI and RFSPI in the gamma
ring structure. This article is organized into the following
Sections. The required basic definitions are discussed in
Section 2. RFPI are examined in Section 3. In Section 4 RFSPI
in gamma rings are defined and related theorems are proved.
Section 5, investigates RFI in I" Residue Class and discusses
their respective properties. The conclusion is presented in
Section 6.

This section discusses some fundamental concepts such as gamma ring, rough set, and rough fuzzy set.

Definition 2.1: (Barnes, 1966) Let (N, +) and (T, +) be additive Abelian groups. If there exists a mapping N X' x N - N [the
image of (p, «, q) is denoted by paq for p,q,r € Nand o € T'] satisfying the following identities:

(1) paq €N,

(2) (p + @Q)ar = par + qar, p(a + B)q = paq + pBq,palq + r) = paq + par,

(3) (paq)Br = p(agP)r = pa(qpr)

forall p,q,r e Nand o, €T, then N is called a I' Ring.
If these axioms are strengthened to

(1’)pag €N, apB €T,

(2)(p + @)ar = paq + qar, p(a + B)q = paq + pq, pa(q + r) = paq + par,

(3")(paq)pr = p(agP)r = pa(qpr),
(4’)paq =0 forall p,q € Nimpliesa =0,
We then have a T’ Ring in the sense of Nobusawa.

Note that, it follows from (1) - (3) that Oaq = p0q = paO = 0 forall p,ge Nanda € T.

Definition 2.2: (Pawlak, 1991) Suppose the knowledge base K = (U, R). For each subset P < U, and an equivalence relation R €
IND(K) we associate the two subsets apr(P) = U{Y € U/R|Y € P} and apr(P) =U{Y € U/R|Y NP # ¢} that are apr-
lower and apr-upper approximations of P respectively.

Definition 2.3: (Dubois & Parade, 1990) Let X < U be a set, R be an equivalence relation on U and P be a fuzzy subset in U. The
upper and lower approximation of a fuzzy subsets P by R are the fuzzy set U/R with membership function defined by

Haprp) (X)) = sup{up (0)|w(X;) = [x]g} and

Hapr(p)(Xi) = inf{up ()| (X;) = [x]r},

where pzzrpy (Xi) (resp. paprpy(Xi)) s the degree of membership of X; in apr(P)(resp. apr(P)).apr(P) ,apr(P)) is called
an RFS.
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3. Rough Fuzzy Prime Ideals in I' Rings

In this section, we investigate a few theorems about rough fuzzy prime ideals in gamma rings and discuss some related
results.

Definition 3.1: (Pushpanathan & Devarasan, 2022) An upper (resp. lower) RFS 2 =< apr,, apr; > in N is said to be a RFLI (resp.
RFRI) of a I" Ring N if o

(hapra(p — @) = {apr(p)Napra(q)}, apra(pyq) = apry(@)[resp.apra(pyq) = apry(p)];

(if) apra(p — @) < {apra(p)Vapra(a)}, aprx(pya) < apr; (@)[resp.apra(pyq) < apra(p)].

forallp,ge Nandy €T.

Example 3.2: (Pushpanathan & Devarasan, 2022)
LetN ={a, b, ¢, d} and a = {e, f, g, h} be two sets and define the operations - and « as follows

0.5 ifp=a,e 0.5 ifp=a,e
apry(p) =106  ifp=>b,f, apry(p) =4 0.4 ifp =b,f
0.6 ifp=cdgh ~— 0.3 ifp=cd,gh

a b c d a | e f g h

a a b | ¢ | d e | e | f| g h

b| b |[b]d]e fl ] f]h]| g

c c d d c g g b h g

d d c c c h h g g g

Figure 1. Example of rough fuzzy ideals in y rings
By applying the upper and lower approximation values in the RFI condition. By routine calculation, clearly N is a RFI.

Definition 3.3: (Barnes, 1966) An ideal A of the ' Ring N is said to be prime if for any ideals P and Q of N, PI'Q € A impliesP € A
orQcA.

Theorem 3.4: (Mukherjee & Sen, 1987) Let A be an ideal of a I' Ring N. Then the following conditions are equivalent
(i) Alisaprimeideal of N
(ii) Forallp,q € N,pI'NI'q € A implies p€ X orq €A

Definition 3.5: (Mukherjee & Sen, 1987) A fuzzy ideal p of a I’ Ring N is said to be prime
if (i) pis a non-constant function
(ii) For any two ideals ¢, {rin N, T < p implies, d € por § <

Definition 3.6: Let A be a RFI of N. Then A is said to be prime if 4 is not a constant mapping and for any RFI P,Q of a I Ring
N, PTQ € A impliessP < AorQ < A.

Definition 3.7: (Kumar, 1993) A fuzzy subset p of a I’ Ring N is called fuzzy point if u(p) € [0,1] for some p € N and p(q)=0
for all g € N\{x}. If u(p) = B, then the fuzzy point p is denoted by ps.

Definition 3.8: (Lee & Lee, 2000). Let (x, y) € 4= #with x +y < 1. Then a RFP p(y, of N is the RFS in N defined as follows
for each q € N.

_{&y) q=p
Py (@) = {(0,1) q#p
In this case, p is called the support of p ) and x, y is the value and non value of pyy respectively. An RFP p(y ,y is said to
belong to an RFS A=< apra, apra > in N, denoted by p(xy) € Aif x < apra(p) and apra(p) <vy.

Result 3.9: Let A and B be two rough fuzzy subsets in N. Then Ac B iff for each p(x ) € RFP(N), p«y) € A implies p(y) € B.
Result 3.10: Let p(yy), q(es) be rough fuzzy pointin N. Then p ) I'qeesy = (P xat, yvs)

Definition 3.11: (Mukherjee & Sen, 1987) AT Ring N is called commutative if pyq = qyp forallp,ge N andy € T.
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Theorem 3.12: Let N be a commutative T Ring and A be a RFI of M. Then the below
conditions are identical

(0] p(xly)l" i) S 1= Pxy) CAor ds) S A, where Pxy) d(ts) are two RFP of N.
(if) Aisa RFPIof N.

Proof: (i) implies (ii).
Assume py)lqes) E 4= Py) €4 (0r) qes) E A To prove A is a RFP1 of N. Let ¢ and { be RFI of N such that ¢I'y € A.
Suppose ¢ & A. Then there exists p € N such that aprg (p) > apr, (p) and apry, (p) < apr, (p). Let apry (p) =a and
apry (p) = band q € N such that apry, (q) = c and apry, (q) = d. If r = pyq for some y €T, then py)l'qes (™) = (@Ac,
bV d). Hence apr; (r) = apry (pyq) = apryry (pYaQ) = {apty (p) AapTy, (@)} = {aAc} =aPTprqq, (PYQ)- Similarly, to
find the lower approximation we finally obtain apr; (r) = {bv d}=apr aprp. Taee (pyq). If apr PayTaes ) =0 and
apry . raes (1 =1 then apry (r) = apr paylaes () and apry (r) < apr aprp. o) (r). Hence pxpIl qes(r) €4 By (i)
either piy) S A 0r qes) €A . Thatiis, either a< apr, (p), b = apr; (p) (or)c< apry(q)andd > apr; (q). Since a £ apr, (p),
bz apr; (p) , apry (@) =c¢ < apr,(q), apry (q) =d = apry (q). Soy € A. Thus A is a RFPI of N.
(i) implies (i). Assume that A is a RFP1 of a T’ Ring N. To prove pI'q S A = p(xy) S A (or) qes) € A Let pyy and qges) be
two RFP of N such that pyyI'qe,s) S A Proof of ((i) =(ii)) (Py)[des) (PYd) = (XAt yVs), where x At < apry, (pyq) and
y Vs = apr,(pyq) forally e I'. Letthe RFS ¢ and s be defined by

(xy) r € (p), (ts) r €(q),
6@ = {(0,1y) otherwise,p b = {(0 1) otherWISeq
Clearly ¢ and y are RFI of N. Now, (¢I'})(Z) = {Vv,- uyv [P AU Arzyyv[P(W) V
VWI}={xAtyvs}whereu € (p)andv € (q). Hence apryry (r) = XAt < apry (uyv) and apryry (N =y Vs = apr, (uyv).
Proof of ((i) = (ii)), when r = uyv where u €(p), v €(q). Otherwise (¢bI'{)(r) = (0,1). Thatis dpI'yr € A. As A isaPrime, ¢ S A
ory S A Then pry) S P S A (O qes) S W S A Thus pyyIqes) S A implies that either pyy) S Aor qgs) S A

Theorem 3.13: Let 4 be an ideal of a I' Ring N, o, € [0,1] and A be an rough fuzzy subset of N defined by apr, (p) =
{1 PESL ar()_{o PEJ

a pe g A= peJ,

Then A is a RFPI of N iff Z'is a prime ideal of N.

Proof: Let g be an ideal of a I' Ring N. Assume that 7 is a prime ideal of N. To prove A is a RFPI of N let . be an prime ideal.
Obviously 2 is non constant. If {apr, (a) A apr;(b)} = « and {ﬂa (a) vapry (b)} = B then apr, (a—b) = {apry (@) A
apry (b)}, and apry(a—b) < { apr; (a) v apry (b)} If {apry(a)A apr(b)} =1 and {apra (a) vapry (b)} =0,
then apr, (a) = 7apr (b) = 1 and apr; (a) = apr; (b) = 0. So a, b €  which implies a — b € 4. Therefore apry (a —b) = 1
and apry (a —b) = 0. Hence forall p,qg € N, apry (p — q) = {apr; (p) A apr(q)}andapr;(p—q) < { apr; (p) V apry (q)}.
Similarly apr; (pyq) = apr,(p)[resp.apr; (pyq) > apr, (q)]and apr (pyq) < apr; (p)[resp apr; (pyq) < apr; (q)]. Thus 2
is @ RFI of N. Let the RFI ¢,y of N be such that ¢T'¢y € A2 and ¢ £ A or Y & A. Then there exists p, g € N such that
apry, (p) > apry (p), apry (p) <apry(p) and apry (q) > apr; (@), apry (q) <apry(q). This implies that apr; (p) =
apr; (q) = aandapry (p) = apry (q) = B. Therefore p, q & 4. Since #is a prime ideal of M, prMI'q & #[17]. Then there exists
NEN, v;,y2 €T such that py;ny,q & 4 Hence apry (xy;ny,y) = a, apry (xy;nyzy) = B. Now, apryry (pyiny.q =
{apry (p) A apry, (nv,9)} = {apry(p) A apTy, (@)} > {apry (p) A @pra ()} = & = aPTy (PY1ny2q) and aprery (Pyin y2q) <
{ﬂq, (p) V apry, (nyzq)} < {apry (p) v apry (@)} < {Ea (p) v apr; (q)} = B = apr; (pyyn y,q), which is a contradiction.
Thus A is a RFPI of N. Conversely, Assume A is a RFPI of N. To prove that .7 is a Prime ideal of N let A be the RFPI of N and X,

Y be two fuzzy ideals of N such that XTY € 4. Let X € gandY £ g and letx € X\ 4 and y € Y\ 4. We define RFS ¢,y of Nas
follows

_ 1 peX 0 pEeX
e ®={, by a®={; DLy
—_ 1 €Y 0 EY
@ ={,  Pey anw={;  Dgy

Then &, § are RFI of N. Since apry, (p) = 1 > a = apr, (p) and aprg, (p) =0< = apr, (p), ¢ € A. Similarly ¢ £ 1.
But ¢TIy < A. This is a contradiction, so 4 is a prime ideal of N.

4. Rough Fuzzy Semi Prime Ideals in T Rings

In this section, we discuss some theorems about RFSPI in gamma ring structure.
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Definition 4.1: A non-constant RFI A of a I Ring N is RFSPI if for any RFI ¢I'd € 1 implies ¢ S A.

Theorem 4.2: Let N be a commutative I' Ring and A be a RFI of N, then the following are equivalent.

() p(a,ﬁ)rp(a,ﬁ) ci1= P,p) & 1
(i) AisaRFSPIof N

(iii) ¢odp < A impliesp € 1

Proof: (i) implies (ii). ¢I'd €A impliesd & A. Then there exists p € N such that apry, (x) > apr, (p) and aprg(p) <
apr; (p). Let apry (p) = aand apry(p) = B. BY (i) Pl Pra,p) &4 implies pig,p S 4. This shows that p(y g)(x) S
A (x). This implies that apr; (p) = apry, (p) and apr;(p) < apry (p). This is a contradiction, so ¢ S A. Therefore A is a RFSPI
of N. Obviously (ii) implies (iii).
(i) implies (i). Assume ¢ o ¢ € A implies ¢ < A. To prove (i)
Iet P, P,g) €4 = P ,p) E A where pe gy isaRFPof N.

q> c A implies
{ [apr,ll (u;),apry, WIIL1<i<n x=XL wyv,u,vi €ENy; €T

otherwise

] otherwise.
{/\ [Vi [V [apry, (w), aprz, (vl 1 <i<n, x=3XL uyiviu,vi €Ny €T
1 otherwise

0
c {V())( uyv prll (uy), aprlz(vl)]]] u;, vi €N, and
Vi

c {Ax:uyv [V [ﬂll(ui)»gaz (Vl)” Uy, Vi € N,_

otherwise.
Then it can be said thatpod S A implies p gy Pa,p) EA= Pra,g) E A sinced S 4 and ¢ can be obtained as ¢ =

P(a,p) c A

Theorem 4.3: let & be a semi prime ideal of a ' Ring N and o, € [0,1] such that « + B < 1. Then 4 is a RFPI of N where

mw=f  permme-f P

Proof: For all p,q € N. @pr; (p) A apr;(q) = o and apr; (p) v apry (a) = B, then @pry (p — @) = {apr; () apr (@)} and
apr; (p — q) < {apr; (p) vapr; ()}. Forallp,q € N, ifapr; (p)Aapry (q) = 1andapr; (p) v apr; (q) = 0, thenapry (p) =
apr; (@) =1 and apr, (p) = apr; (@) = 0. This implies p, g €¢. Since ¢ is an ideal of M then p - q € . Therefore 1 =
apra(p—q) = {apra(p) Aaprg (@)} and 0 =apra(p—q) < {apra(p) Vv aprg(q)}.  Similarly  apr; (pyq) =
apr, (q) [resp.apr, (pyq) = apr, (p)] forallp,ge Nand y € TI. Let pT'd S A and b & A. Then there exists p € N such that
apry (p) > apr; (p) and apry, (p) < apr; (p). This implies apr; (p) =a, apry (p) = B. Since ¢ is a semi prime ideal, pI'p <
¢, then apr, (pI'p) = « and apry (pI'p) = B. So, apryr¢ (PI'P) = apry (p) > apr (p)=apr; (pI'p) and apryre (pIp) <
apry (p) < apry (p)= aprg, (pI'p). This is a contradiction, hence 4 is a RFSPI of N.

5. Rough Fuzzy Ideals in T Residue Class
This section examines rough fuzzy ideals in quotient rings and also investigates some of their properties.

Definition 5.1: (Barnes, 1966) Let 4 be an ideal of a ' Ring N. If for each p+ 4, g+ 4 in the factor group N/ 4 and eachy € T, we
define (p+ %) v(q + £) =pyq + 4, then N/ £is a T Ring which we shall call the T residue class ring of N with respect to 4.

Proposition 5.2: Let 4 be an ideal of a I' Ring N. If A is a RFLI (resp.RFRI) of N, then the RFS A of N/ 7 defined by apry (p +
4) = Vx,egaPTa(p +x1) and apr 3 (p + 4) = Ax,egapra(p +x1) isaRFLI (resp. RFRI) of the I" residue class right N/ 7 of N
with respect to 4.

Proof: Letp, g € N be suchthatp+ g=q+ 4. Then q=p + x, for some x, € gand so
apry (q+ = Vxleja_pr?\(q +x) = Vxlela_prk(p +x;+%x1) = Vx1+x2=x3e,§(a—pr}\(p + XS) =apry (p + g)
apry (q+ 4 = Ax,egaprald + x1) = Ag,egapra(p + X2 + X1) = Ax,4x,=x,e72P0 (P +X3) =aprz(p + 1)
Hence X is well defined.
Forany x; +1, x, + € N/ gand y € T, we have
apry((xy + £) — (xz + #)) = apry (X1 — Xz) + HD=Vy,e 30T ((X1 — Xz) + X3)

= Vu—v=x3ega_pr}\((xl —X)+tU-v))= Vu,veja_pr)\(()ﬁ +u) = (x2 +V))
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= vu,vej{a_prk(xl + ll)) A WA(XZ + V)}:{vue(im?\(xl + u)} A {Vveya_Prx(Xz + V)}
=apry (x; + #) Aapry (x2 + £)
apry (+D-+D) = apr 3 ((x1 — x2) + D= Ny egapra((x1 — x) +x3)
= Axy=u-vey ﬁ?\((xl X))+ @u-v) = /\u,vegﬂ}\((h +u) - (xz +v))
< Auvey apna{(xs +w)) vV apra(xz +v) } ={Aueyapra(x; + W}V {Ave apra(x; + v)}
= apr; Ga + ) Vapr ez + )
a_pr;;((xl + Dy, + g)) = apry (%1 YX2) + £=Vy,erapia((x; YXz) + X3)
2 Vy,e 2P0 (X1YX, + X;YX3) because x,yx; € 4
= Vx,e1 3P (Xg V(X2 + X3)) = Vy,e1@PT) (X2 + X3) = apry(x; + 1) and
apry (i + Dy + D) = apr 3 (x1 Yx2) + )= Ag,erapra((x1 vx2) + x3)
< Axsegapra (X1 YXz + X, 0x3) because x; yx3 € 4
= Axseg@Pra (X1 V(X2 +X3)) < Ax,egapra(xz +x3) = apry (x; + %)
Similarly, apry ((x; + ) y(x, + #)) = aprs(x, + &) and apry ((x; + £) y(x2 + £) < apry (x; + #). Hence A is a RFLI
(resp. RFRI) of N/ 4. o o

Proposition 5.3: Let 4 be an ideal of a I’ Ring N. Then there exists a bijective mapping between the set of all RFLI of N such
that apr, (0) = apry (), apry (0) = apry (w), for all u € Zand the set of all RFLI A of M/ 4.

Proof: Let A be a RFLI of N. we know that A is defined by apry (a+ %) = Vy,e apta(a+x;) and apry (a+4) =
Ax,egapra(a+x,) is a RFLI of M/I. Since apr; (0) = apry (u), apry (0) = apry (w), for all u € 7, we get apry (a +u) >
(3PP () AGPFA (W} = 3T () and  apry (a +w) < {apra(@) v apry ()} = apr; (a), Again, apFy (a) = apry (a +u —u) >
@PH @+ WA PR W) =apH@+w) and  apr () = apr (a+u—u) < {apr (a+ ) Vapr, (W)} = apry (a + W,
Hence apr, (a + u) = apr, (a) and apr, (a + u) = apr; (a), for all u € 4, that is apry (a + %) = apry, (a) and apry (a+ 4) =
apr; (a). Therefore the correspondenﬁ - Xis injec?ve. Now let X be any RFLI of N/ # and define a RFS A in l\ﬁ/ apr, (p) =
ﬁ; (p+4) and apry(p) =apry (p+4) for all peN. For any p,q€N and y€eTl, we have apr,(p-q) =
apry (P~ + %) =aprz (0 + A — (@ + ) = aprz(p + A A 3tz (q + #) = apra (p) A3pry (@), and apry (p—q) =
apry ((p—a)+ ) =apry ((p+ ) — (a+4)) <apry (p+4) Vaprz (q+ £ = apr, (p) Vapr; (q) andapry (pyq) =
aprx((pya) + ) = apix ((p + Hy(@ + £)) 2 aprz(q + ) = apra(q),  apra(pyq) = apry ((pya) +4) = aprz ((p +
Ny(q+ %)) < aprz (q+ 4 = apry (q). Thus A is RFLI of N. It is observed that, apry (x3) = apry (x3 + %) = apry () and
apry (x3) = gﬁg + 9= ﬂ?j) forall x; € 4 which shows that apry (x3) = apry (0) and apr; (x3) = apr; (0) for all
X3 € 4.

6. Conclusions List of Symbols and Abbreviations:
Recently, there has been a notable rise in the I' - Gamma Rings

frequency of academic events focused on the subject of RS RS - Rough Set

theory. It may be utilized to improve many current soft IFS - Intuitionistic Fuzzy Set

computing techniques as well as deal with new uncertain RFS - Rough Fuzzy Set

information systems. Several algebraic structures have been RFI - Rough Fuzzy ldeal

integral to the development of RS theory, as they allow detailed IND (K) - Indiscernibility relation

analysis of set-theoretic properties. Our paper investigates the apr - Upper approximation

algebraic properties of RFS in gamma rings. We demonstrated apr - Lower approximation

the notion of rough fuzzy prime and semi-prime ideals in the RFLI - Rough Fuzzy Left Ideal

gamma ring structure and proved some related properties of the RFRI - Rough Fuzzy Right Ideal

quotient ring. A limitation of RS is that when partitioning the RFPI - Rough Fuzzy Prime Ideal

universe of objects in an information system, RS relies on RFSPI - Rough Fuzzy Semi Prime Ideal

equivalence relations. A future study will investigate rough
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