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Characterization of Roughness in Gamma Near Algebras

K. Rajani*, P. Narasimha Swamy, B. Harika, T. Srinivas

ABSTRACT: Rough sets offer a way to deal with uncertain or imprecise data. Gamma near algebra (GNA) is a
broadening of near algebra (NA) and gamma near ring (GNR). In this paper we introduce the notions of rough
sub gamma near algebras (RSGNAs) and rough ideals (RIs) in a GNA and derive their key characteristics.
We further investigate the relationship between upper and lower approximations of these rough frameworks
and their images under homomorphism.
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1. Introduction

In situations where information is limited, fuzzy set theory (FST), pioneered by L.A. Zadeh [35], offers
a robust framework for decision-making and problem-solving under uncertainty. Rough set theory (RST),
pioneered by Pawlak [17], offers a novel mathematical framework for managing uncertain information. It
complements existing approaches like probability theory and FST, providing a powerful tool for analyzing
data and processing under ambiguity [18]. RST has gained global recognition, attracting significant
contributions from researchers [13, 15, 16, 19]. This has led to diverse applications, demonstrating its
potential in tackling complex problems characterized by uncertainty and imprecision. RST offers a
significant advantage in data analysis by operating without requiring additional information. It relies on
a universal set and an equivalence relation, which captures indiscernibility and enables RST to handle
uncertain and incomplete data sets. The application of RST to algebraic structures has been a significant
area of research. Some studies (see [20, 21]) have focused on rough algebraic structures, while others (see
[4, 9, 23, 29, 34]) have extended RST by using algebraic structures in place of the universal set, examining
roughness in these contexts.

Extensive research has been conducted on applying RST to various algebraic structures. Biswas [1]
explored rough groups (RGs) and rough subgroups (RSs). Kuroki [11] investigated structural properties
of RSs and RGs. Kuroki [10] initiated the idea of rough ideals (RIs) in semigroups (SGs). Davvaz [3]
applied RST to ring theory, defined rough subrings and Rls concerning an ideal in a ring. Selvan [24]
developed the thought of Rls in a semiring.

A near-ring (NR) is an algebraic structure similar to a ring, but with relaxed conditions. Unlike a
ring, a near-ring only requires one distributive law to hold, either the left or the right, and its additive
group doesn’t necessarily have to be commutative. Subha [33] utilized rough set theory to examine
ideals in NRs. Mary Nirmala [12] explored Rls in a Rough NR. We recall that a gamma ring (GR) is a
type of algebraic structure that generalizes the concept of a ring. It consists of an underlying set with
two operations (addition and multiplication) and a set of operators (gamma set) that interact with these
operations. Durgadevi [5, 6, 7] focused on rough fuzzy ideals in GRs, presented properties and theoretical
results. Satyanarayana [26] presented the idea of I'-near-ring (GNR), a unified generalization of the two
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concepts NR and the GR. Subha [29, 30, 31, 32] initiated the study of various RIs in GNR. A near algebra
(NA) is defined as a NR that allows a field to act as a right operator domain. NAs (see [2, 8, 14, 25])
occur naturally when considering mappings between linear spaces. Rajani [22] pioneered the idea of Rls
in a NA. The concept of gamma near algebras (see [28]) extends that of NAs and GNRs.

This study entails the replacement of universal set by a GNR. We present the ideas of rough sub
gamma near algebras and Rls in GNAs, investigating their unique properties. Our analysis focuses on
the interplay between upper and lower approximations (U&LAs) of these rough structures and their
homomorphism images.

Now we introduce the notion of a GNA and related notions.

Definition 1.1 [27] Let M denote a linear space (LS) on a field F and T' be a set containing at least one
element. Then M is referred to as a GNA on F if there exists a mapping M x T' x M — M that meets
the following criteria for all €1,&3,&3 € M,a1,a9 € " and k € F':

(i) (§rone)anés = E1ai(§2028s3),

(i) (&1 +&2)a1és = E1aa83 + E201 &3,

(zu) (kfl)oél& = k(51a1§2)~

Throughout this manuscript, M, M’ are GNAs on a field F.

Definition 1.2 [27] A non-empty subset S of a GNA M is a sub GNA (SGNA) of M if for all &,& €
S,keF and a; €T':

(i) & — &, k& €5,

(i) &1 € °S.

Definition 1.3 [27] The linear subspace I of the LS M is termed as a GNA ideal if for all&1,& € M,i €
I and oy €T

(1) &ai(é +1) —&ar& €1,

(Zl) Z.Cklgl ecl.

Definition 1.4 [27] A mapping ¢ : M — M’ is called @ GNA homomorphism if the subsequent criteria
are fulfilled for all £&1,60 € M,k € Fyoq €T

(1) (& + &) = (&) + (&),

(i1) C(k&1) = kC(&1),

(i11) ¢(§ronée) = C(§1)en((&2)-

Remark 1.1 For basic definitions of rough sets, refer to [17, 18].

2. Rough Sub Gamma Near Algebras

Here we outline and investigate rough sub gamma near algebras, explore their unique characteristics.
We examine the interconnections among upper and lower rough sub gamma near algebras and the U&LAs
of their homomorphism images.

Definition 2.1 A binary relation 0 on M is an equivalence relation (ER) if it fulfills reflexivity, sym-
metry, and transitivity. For 0 being an ER on M, the equivalence class of & € M consists of the set
{& € M | (&1,&) € 0}. We express it as [£1]o.

Definition 2.2 An ER 0 on M is termed as a full congruence relation (FCR) if (£1,&2) € 0 implies
(61 +&3,82 +&3), (k&1 kE2), (§10183,6201€3) and (§3a161,E3012) € 0 for all k € Fya; €T and & € M.

Proposition 2.1 Let § be a FCR on M. Then (£1,&) € 0 and (£],&L) € 6 implies (&1 +&1,& +&5) €6
and (§ron&y, &aa1&y) € 0 for every &1,81,&2,8 € M an €T

Theorem 2.1 Let 0 be a FCR on M. If 1,6 € M,k € F and a1 € T, then
(i) [&1lo + [§2]0 = [€1 + 2o,

(ii) [k&1]o = k[E1]e,

(iii) [1]oar[€ale C [E1a1a]e-
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Proof: The proofs of (i) and (ii) follow directly.
(iii) Let & = &lan &l € [€1]par [€2)o- Then & € [€1]p and & € [£3]p. This implies (£7,&1) € 6 and (&5,&2) €
6. Since 0 is a FCR, (185, &101&3) € 0. Thus 1ar &l € [§1a182)g, proving [€1]par[€2]e C [E101&2]p. O

Definition 2.3 A FCR 6 on M s said to be complete if [£1]g1[E2]o = [E101&a)g for all &1,&0 € M.

Definition 2.4 Let 6§ be a FCR on M and S C M. Consequently, the sets,
LApre(S) = {& € M | [&1]o € S} and UApre(S) = {&1 € M | [&1]o NS # ¢} are designated in the same
order as the 0-lower and 0-upper approximations of S.

Remark 2.1 For any set S containing at least one element of M, we have LApry(S) C .S C UApry(S).

Definition 2.5 For any non-empty subset S of M, Apre(S) = (LApre(S),UApre(S)) is referred to as
a rough set (RS) with reference to 0 if LAprg(S) # U Apry(S).

Definition 2.6 A non-empty subset S of M is termed as an upper rough sub gamma near algebra (URS-
GNA) of M if UAprg(S) is a SGNA of M and a lower rough sub gamma near algebra (LRSGNA) of M
if LAprg(S) is a SGNA of M.

Definition 2.7 Let S be a subset of M and (LApre(S),UAprg(S)), a RS. If (LAprg(S),UAprg(S)) are
SGNAs of M, then we call (LApre(S),UAprg(S)) a rough sub gamma near algebra(RSGNA).

Example 2.1 Consider the linear space M = Zy X Zo = {(v1,v2) | v1,v2 € Za} on the field Zo. Let
' ={a,8}. Construct a mapping M x I' x M — M as follows:

« (0,0) | (0,1) | (1,0) | (1,1) I} (0,0) | (0,1) | (1,0) | (1,1)
(0,0) | (0,0) | (0,0) | (0,0) | (0,0) 0,0) [ (0,0) | (0,0) | (0,0) | (0,0)
(0,1) | (0,0) | (0,0) | (0,0) | (0,0) (0,1) | (0,1) | (0,1) | (0,1) | (0,1)
(1,0) | (0,0) | (0,0) | (0,0) | (0,0) (L,0) [ (L0) [ (L,0) [ (L,0) | (L)
(LD | (0,0) | (0,0) | (0,0) | (0,0) LD (LY [ (LY [ (LY ] (LY

It is clear that M is a GNA over the field Zs. Define 6 on Zo X Zs as (v1,v2)0(v],vh) if and only if
v1 + v = V] +vh(mod2). Then 6 is a FCR on Zy x Zo with the congruence classes C; = {(0,0), (1,1)}
and Cy = {(0,1),(1,0)}. Let S = {(0,0),(0,1),(1,1)}. Then UApre(S) = Zs x Zs and LApre(S) =
{(0,0),(1,1)} are SGNAs of M. Thus (LApre(S),UAprg(S)) is a RSGNA.

Theorem 2.2 Let 0 be a FCR on M. If S is a SGNA of M, then UApry(S) is a SGNA of M.

Proof: Hypothesize that &,& € UAprg(S),a; € T and k € F. Consequently [1]g NS # ¢ and
[€2]6 NS # ¢. Hence we can find & € [§1]p NS and & € [&]p N S.Thus & € [£1]0,€] € S and
& € [€2]0,&5 € S. Due to the fact that S is a SGNA of M, & — & € S, k& € S, & 1€, € S. Now,
&1 — & € [Gi]o — [E2lo = [&1 — &2lo- Hence &) — &) € [&1 — &2]o NS, which implies [§1 — &2]o NS # ¢ or
& — & e UAprg(S).

Also k& € k[&1]o = [k€1]o. Therefore k&) € [k&1]p NS and hence [k&1]o NS # ¢ or k& € UApre(S). We
have (£1,&1) € 6 and (&), &2) € 6. Because 6 is a FCR, (§ja185,&101&2) € 6 and hence a8l € [G1a1&2]p.
Thus a8 € [E101&2]o NS or [§1a1&a]o NS # ¢. So &1ar&e € UAprg(S). Hence U Aprg(S) is a SGNA
of M. O

Theorem 2.3 Let 0 be a complete congruence relation (CCR) on M. If LApre(S) is a set consisting of
at least one element and S is a SGNA of M, then LApry(S) is a SGNA of M.

Proof: Let &,& € LAprg(S),a; € T and k € F. Then [{1]p C S and [&]p € S. Now, [ — &ls =
[€1]o — [€2)e € S. This implies & — & € LApry(S).

Also, [k&1]o = k[€1]e € kS C S and hence k& € LApry(S).

Since 0 is a CCR, [&1]pa1[2]o = [G1a1&2)g € S. Thus §1aré&s € LApre(S) and therefore LApry(S) is a
SGNA of M. O
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Theorem 2.4 Let ( : M — M’ be an onto homomorphism. Let p be a FCR on M’ and S be contained
in M. Then

(1) 0={(&,8&) € M x M" | (C(§1),¢(&2)) € p} is a FCR on M.

(#4) If C 1is injective and p is complete, then 6 is complete.

(11i) C(UAprq(S)) = UApr,(¢(S)).

(1v) ((LAprg(S)) C LApr,(C(S)). If ¢ is one-one, then ((LAprg(S)) = LApr,(¢(S)).

Proof: (i) Let (£1,82) € 0,&5 € M,aq € T"and k € F. Then ({(&1),¢(&2)) € p and (&) € M'. Since p is
aFCR on M, we get (C(&1)+C(€3), ((&2)+C(&3)) € p, (kC(£1), kC(€2)) € p, (((§1)en1C(€3), C(€2)a1((&3)) € p
and (¢(€3)a1((&1), C(€3)a1((€2)) € p. Then (C(&1 + &3), C(&2 + &3)) € p, (C(K&1), C(kE2)) € p, (C(§101&3),

C(&201&3)) € pand (((€3161),C(§301&2)) € p. Hence (§1+E3,&a+E3) € 0, (k&1, kE2) € 0, (§10183,&0183) €
0 and (&31&1,&301&2) € 0. Consequently 6 is a FCR on M.

(ii) We have [&1]ga1[é2]s € [§1a1&2]p and we show that [§1a1&a)e C [€1]par[€2]e to prove 6 is com-
plete. Let & € [€a1&slo. Then (€101€,6s) € 6. By the definition, (C(¢101€2),C(G)) € p. Thus
((&) € [C(&ra1&2)l, = [((E1)enc(&2)], = [C(&1)]pa1[C(&2)],- Hence we get £1,&5 € M so that ((&3) =
C(&))a1C(&L) = C(&har&h). Since € is one-one, we have & = & ;1€ where & € [&1]p and &, € [€2]p. Thus
z € [€1]p01[€2]o. Hence 6 is complete.

(iil) Let & € ((UApre(S)). Then we can find & € UAprg(S) so that ((&1) = &. Now & € UAprg(S), im
plies [£1]9NS # ¢. Let & € [£1]9NS. Then (£],&1) € 6 and & € S. By the definition, ({(&]),{(&1)) € p and
C(&1) € ¢(S). Consequently, ¢(£]) € [¢(&1)], and hence ¢(&7) € [(&1)], N ¢(S). Thus [¢(&1)], NE(S) # ¢.
Hence & = ((&1) € UApr,(¢(S)) and therefore ((UAprq(S)) € UApr,(¢(S5)).

Conversely, let & € UApr,(¢(S)). Then [£], N ((S) # ¢. Also there is & € M satistying ((&1) = &o.
Therefore [C(€1)], 1 C(S) # 6. Let C(€1) € [C(&1)], N C(S) for certain € € S. Then (C(€}), ((€1)) €
This follows that (£1,&1) € 0 and hence & € [£1]p. Thus [€1]o NS # ¢. Hence & € UAprg(S) and so
& =((&) € C(UApre(S)). Thus UApr,(¢(S)) C C(UApre(S)) and ((UApre(S)) = UApr,(¢(9)).

(iv) Let & € ((LAprg(S)). Then we can find & € LApry(S) satisfying ((&1) = &. Now & € LApre(S),
implies [£1]9 € S. Let & € [£2]p. Then there is £ € M so that ((£]) = & and ((&]) € [C(&1)],-
Thus & € [&1]o € S and therefore & = ((&]) € ¢(S). Thus [&]s € ((S) or & € LApr,(¢(S)). So
C(LApre(S)) € LApr,(¢(S))-

Suppose C is one-one. Let & € LApr,(((S)). Then we can find §& € M so that ((&) = & and
[C(&1)]p € C(S). Let & € [&1]o. Then ((&]) € [C(&1], € ¢(S) and hence &) € S. Thus [&]p C S implies,
& € LAprg( ). Then & = ((&) € ((LApry(S)) and accordingly LApr,(((S)) € ¢(LApre(S)). Thus
C(LApro(S)) = LApr,(¢(S5)). O

Remark 2.2 From here onwards, 0 and p are FCRs on M and M’ respectively, and S and I are subsets
of M containing at least one element.

Theorem 2.5 Let ( : M — M’ be an epimorphism. Then UAprg(S) is a SGNA of M if and only if
UApr,(¢(S)) is a SGNA of M'.

Proof: Let UAprg(S) be a SGNA of M. Let &,& € UApr,(¢(S)),k € F,an € I''Then &,& €
C(UAprg(S)). So we can find &,& € UAprg(S) satistying & = ((&1),&5 = ((&). Since UApry(S)
is a SGNA of M,fl — 52, k§1,£1a1£2 S UAPTG(S)

Now, & — & = ((&1) — ((&2) = ((&1 — &) € ((UApro(S)) = UApr,(¢(5)).

ke = K((&) = C(kE) € C(UApro(S)) = UApry(((9)) and &a& = ((E)ml(E) = ((Grauta) €
(U Apro(S)) = U Apry ((9).

Hence UApr,(¢(S)) is a SGNA of M.

In contrast, suppose that UApr,(((S)) is a SGNA of M'. Let &,& € UAprg(S),k € F,oq € I'. Thus
€1 =C(&),& = ((&2) € ((UApro(S)) = UApr,(((9)).

Since UApr,(¢(S)) is a SGNA of M, &} — &, k&1, §Lar &y € UApr,(¢(9)).

Now, ((&1 — &) = (&) — ((&2) = & — & € UApr,(¢(S)) = ((UApre(S5)).

C(k&1) = kC(&1) = k&1 € UApr,(C(S)) = (U Apro(S)).

C(&ra1&a) = ((&1)a1((&2) = lan&h € UApr,(¢(S)) = ((UAprg(S)). There exists v, ve,vs € UAprg(S)
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such that & — & = v1, k& = v, §&1a1€s = v3.Thus we have [v1]p NS # @,[va]p NS # ¢ and [vs]g NS # .

Also we have & — & € [vi]p, k&1 € [v2]g,&1on&e € [vslg. Hence [§1 — &g NS # ¢, [k&]o NS #
@, [E101&2]o NS # ¢ and therefore & — &5, k&1, 118 € UAprg(S). Thus UAprg(S) is a SGNA of M. O

Theorem 2.6 Let ¢ : M — M’ be an isomorphism. Then LApry(S) is a SGNA of M if and only if
LApr,(¢(S)) is a SGNA of M'.

Proof: Analogous to the preceding theorem. O

3. Rough Ideals in Gamma Near Algebras

We present definitions of rough ideals, explore their features and focus on their homomorphism prop-
erties in this part.

Definition 3.1 A non-empty subset I of M is known as an upper rough ideal (URI) of M if UAprg(I)
is an ideal of M and a lower rough ideal (LRI) of M if LApre(I) is an ideal of M.

Definition 3.2 Let I be a subset of M and (LApre(I),UApre(I)), a RS. If (LApro(I),UAprg(I)) are
ideals of M, then we designate (LApre(I),UApre(I)) as a rough ideal (RI).

Example 3.1 Consider the gamma near algebra from example 3.1. Let I = {(0,0),(0,1),(1,1)}. Then
UApro(I) = Zo X Zs and LApre(I) = {(0,0),(1,1)} are ideals of M. Thus (LApr¢(I),UApre(I)) is a
RI.

Theorem 3.1 If I is an ideal of M, then I is a RI of M.

Proof: Suppose that &],&, € UAprg(I),k € F,ay € T and &,& € M. This follows that [£1]g N1 # ¢
and [£5]g NI # ¢. Hence we can find i € [{]gNT and j € [&5]oN1. Soi € [¢i]g,i € I and j € [E5]g,j € 1.
As Iis anideal of M,i —j € I, ki € I,ic1&; € I and 52041(§1 +’L) —&Ha& el

Now, i — j € [€lls — [€blo = €] — E4lo. Thus i — j € [€f ~ €4l N T, which implies [¢ — &ls N T #  or
€ — & € Udpro(I).

Also, ki € k[¢]]o = [k€]o. Therefore ki € [k€j]o NI and hence [k&iJo NI # ¢ or k& € UApro(I).

Since (4,&]) € 0, then (ia1&1,&1a1&1) € 0 or i1 &y € [§1ar&r]e. Hence ia1&y € [€1a1&1]p N T and therefore
[E1anéile NI # ¢ or {ranéy € UAprg(I).

Now (i,&]) € 6 implies (i+&;1,&; +&1) € 6 which in turn implies (o204 (1 +&1), §201 (§1 +&1)) € 6 and hence
(§2a1(i+&1) — e, S (§] +61) — §20161) € 0. Thus &aaq (i +&1) — §2018y € [Saan(§] +E61) —§20161]p
and hence [£201(&] + &1) — &aa1&1]p N T # ¢. Therefore Eaa (€] + &1) — Eaa1&y € UAprg(I) and thus
UAprg(I) is an ideal of M. O

Theorem 3.2 Let I be an ideal of M. If LApre(I) is a set containing at least one element, then it is
equal to I.

Proof: Since LApryg(I) C I, we now demonstrate that I C LAprg(I). Let & € LApro(I) and & € I.
Then [0]p = [§&1 —&1]o = [€1]o + [—&1]e C T+ 1 =1 and hence a+[0]p Ca+ I =1. We have & € & +[0]o
iff & — & € [0]p iff (&1 —&1,0) € 0 iff (§,8)) € 0 iff & € [€)]s and hence [€1]s € I, which implies
& € LAprg(I). Hence I C LAprg(I) and thus LAprg(I) = I. O

Theorem 3.3 Let I be an ideal of M and LApre(I) be a set that is non-empty. Then
(LApro(I),UApre(I)) is a RI of M.

Proof: It is straightforward. O

Theorem 3.4 Let Iy and Iy be ideals of M and LApre(I; N I3)is a set that is non-empty. Then
(LApro(I1 N I2),UApre(I1 N I3)) is a RI of M.
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Proof: It follows directly. O

Theorem 3.5 Let ¢ : M — M’ be an epimorphism. Then UApre(I) is an ideal of M if and only if
UApr,(C(I)) is an ideal of M.

Proof: Let UAprg(I) be an ideal of M. Let ¢/, 5" € UApr,((()),k € F,a1 € I and &7,&, € M’. Then
i',7" € C(UAprg(I)). So there exist i,7 € UApre(I) so that i = ((i),5" = ¢(j). As ¢ is onto, we get
&1,&2 € M so that & = ((&1),&, = ((&2). As UAprg(I) is an ideal of M,i — j, ki, i01&1,&00 (&1 +0) —
§20161 € UApra(I).

Now, i" — j" = ((i) — C(j) = C(i — j) € C((UApro(I)) = UApr,(¢(1)).

Also, ki' = k((i) = ((ki) € C(UApro(I)) = UApr,(¢(1)).

We have, i'on & = ((i)on((§1) = ((iar&r) € ((UApro(1)) = UApr,(¢(1)).

Finally, o (&) + ') — &anél = ((§2)an(C(&1) + C(0) — ¢(&)a1((&) = ((Lan (&1 + 1)) — (L&) =
((§201 (&1 +1) — &ean&y) € (U Apry(I)) = UApr,(¢(1)).

Hence U Apr,(¢(I)) is an ideal of M’.

Conversely, presume that UApr,({(I)) is an ideal of M'. Let i,j € UApro(I),k € F,au € T and
§1,&2 € M. Then i' = ((i),j" = ((j) € ((UApro(I)) = UApr,(¢(I)) and & = ((&1), &5 = (&) € M.
Since UApr,(¢(I)) is an ideal of M',i" — j', ki’,i' a1 &} and &aq (&) + 1) — Ehan &l € UApr,(¢(1)).

Now, (i — 1) = C(i) — C(G) = 1! — '€ Upry(C(D)) = C(U Apro(1)).

C(ki) = KC(3) = ki' € UApr,(C(D)) = C(U Apro(T)).

Cliar&r) = ((i)ar((&1) = 'anéy € UApr,(C(1)) = ((UApro(I)).

Also, C(€n(€1 + 1) — &) = C(E)ar(C(E) + () — C(E)anl(Er) = o€l + 1) — Gant] €
UApr (C(1)) = C(U Apro(T)).

Thus there exist vy, va, v3,vs € UAprg(I) such that i — j = vy, ki = v9,i01& = v3 and &0 (&1 +14) —
€018 = vyg. Thus we have [v1]o N T # ¢, [va]o NI # ¢, [vs]lo NI # ¢ and [vg)g N T # .

Also we have i — j € [v1]g, ki € [U2]g, i1&1 € U] and Eaaq (&1 +4) — 20181 € [v4]o-

Hence [i — jlo NI # ¢, [kilo NI # ¢, [icr&i]o NI # ¢ and [Sa01 (&1 + ©) — Eaa1&1]p N T # ¢ and therefore
i —j,ki,ion& and L (& + 1) — Eeanéy € UAprg(I).

Thus UAprg(I) is an ideal of M. O

Theorem 3.6 Let ( : M — M’ be an isomorphism. Then LApry(I) is an ideal of M if and only if
LApr,(¢(I)) is an ideal of M'.

Proof: Same as above theorem. O

4. Conclusion

This study initiated and examined the concepts of RSGNAs and RlIs within GNAs. We studied their
properties, illustrated our results with relevant examples, and explored the connections between U&LAs
of these rough structures and their homomorphism images.

References
[1] R. Biswas, S. Nanda, Rough groups and rough sub groups, Bull. Pol. Ac. Math., 42, 251-254, (1994).
[2] H. Brown, Near algebra, lllinois J. Math., 12, 215-227, (1968).
[3] B. Davvaz, Roughness in rings, Inform. Sci., 164, 147-163, (2004).
[4] B. Davvaz, M. Mahdavipur, Roughness in modules, Inform. Sci., 176, 3658-3674, (2006).

[5] Durgadevi Pushpanathan, Ezhilmaran Devarasan, Characterizations of T' - rings in terms of rough
fuzzy ideals, Symmetry, (2022).

[6] Durgadevi. P, Ezhilmaran Devarasan, A note on rough fuzzy ideal and prime ideal in gamma rings,
Int. J. Comp. Sci., 51, 506-510, (2024).



[7]

CHARACTERIZATION OF ROUGHNESS IN GAMMA NEAR ALGEBRAS 7

Durgadevi. P, Ezhilmaran Devarasan, Discussion on rough fuzzy ideals in I'-rings and its related
properties, AIP Conf. Proc., (2022).

Harika Bhurgula, K. Rajani, P. Narasimha Swamy, T. Nagaiah, L. Bhaskar, Neutrosophic near
algebra over neutrosophic field, International Journal of Neutrosophic Science, 22, 29-34, (2023).

Y.B. Jun, Roughness of ideals in BCK-algebras, Sci. Math. Jpn., 57, 165-169, (2003).
N. Kuroki, Rough ideals in semigroups, Inform. Sci., 100, 139-163, (1997).

N. Kuroki, J.N. Mordeson, Structure of rough sets and rough groups, J. Fuzzy Math., 5, 183-191,
(1997).

J. Marynirmala, D. Sivakumar, Rough ideals in rough near - rings, Adv. Math., Sci. J., 9, 2345-2352,
(2020).

C. A. Neelima, Paul Isaac, Rough semi prime ideals and rough bi ideals in rings, Int Jr. of Mathe-
matical Sciences & Applications, 4, 29-36, (2014).

P. Narasimha Swamy, Bhurgula Harika, T. Nagaiah, L. Bhaskar, K. Vijay Kumar, Neutrosophic ideal
of a near algebra, International Journal of Neutrosophic Science, 25, 169-175, (2025).

Osman Kazanci, B. Davvaz, On the structure of rough prime (primary) ideals and rough fuzzy prime
(primary) ideals in commutative rings, Inform. Sci., 178, 1343-1354, (2008).

Paul Isaac, Rough ideals and their properties, JI. Global research in math archives, 1, 90-98, (2014).
Z. Pawlak, Rough sets, Int. J. Comput. Inf. Sci., 11, 341-356, (1982).

7. Pawlak, Theoretical aspects of reasoning about data, Kluwer academic publishers, Netherlands,
(1991).

Qi — Mei Xiao, Zhen — Liang Zhang, Rough prime ideals and rough fuzzy prime ideals in semigroups,
Inform. Sci., 176, 725-733, (2006).

Qun - Feng Zhang, Al - Min Fu, Shin - Xin Zhao, Rough modules and their some properties, Pro-
ceedings of the 5th International conference on Machine Learning and Cybernetics, Dalian, 13-16
Aug, (2006).

K. Rajani, P. Narasimha Swamy, Ravikumar Bandaru, Akbar Rezaei, Amal S. Alali, On Rough Near
Algebras, Palestine Journal of Mathematics, 14, 1040-1050, (2025).

K. Rajani, P. Narasimha Swamy, B. Harika, Rough Ideals in Near Algebra, Advances in Nonlinear
Variational Inequalities, 28, 410-421, (2025).

Ronnason Chinram, Rough prime ideals and rough fuzzy prime ideals in Gamma - semigroups, Com-
mun. Korean Math. Soc., 24, 341-351, (2009).

V. Selven, Rough ideals in semi rings, Int Jr. of Mathematics & Applications, 2, 557-564, (2012).

G. F. Simmons, Introduction to topology and modern analysis, Robert E. Krieger Publishing Com-
pany, Florida, 1963.

Bh. Satyanarayana, A note on Gamma near rings. Indian J. Mathematics., 41, 427-433, (1999).

T.Srinivas, P. Narasimha Swamy, K. Vijay Kumar, Gamma near algebras, Int. J. Algebra Stat., 1,
107-117, (2012).

T. Srinivas, P. Narasimha Swamy, Near Algebras and gamma near algebras, Near rings, near fields

and related topics, World Scientific Pub Co Pte Lt., 256-263, (2017).



8 K. RAJANI, P. NARASIMHA SwAMY, B. HARIKA, T. SRINIVAS

[29] V. S. Subha, On rough ideals in T'- near-rings, IJRAR., 4, 890-896, (2017).

[30] V.S. Subha, Rough fuzzy-ideals of T'- near-rings, JETIR, 5, 861-866, (2017).

[31] V. S. Subha, Rough bi-ideals of T' -near-rings, Int. J. Multidiscip. Res. Mod. Educ., , 4, 86-90, (2018).
[32] V. S. Subha, Rough prime ideals in I'-semirings, Universal Research Reports, 04, 149-155, (2017).

[33] V. S. Subha, N. Thillaigovindan, Rough set concepts applied to ideals in near rings, Proceedings of
Dynamic Systems, (2012).

[34] N. Thillaigovindan, V. Chinnadurai, V. S. Subha, On rough ideals in T'- semigroups, Int. J. Algebra,
6, 651 — 661, (2012).

[35] L. A. Zadeh, Fuzzy sets, Inform. Control., 8, 338-353, (1965).

K. Rajani,

Department of Mathematics,
GITAM Deemed to be University,
India.

E-mail address: rajanireddy2u@gmail.com
and

P. Narasimha Swamy,
Department of Mathematics,
GITAM Deemed to be University,
India.

E-mail address: swamy.pasham@gmail.com
and

B. Harika,

Department of Humanities and Sciences,
Malla Reddy College of Engineering,

India.

E-mail address: harika.bhurgula84@gmail.com

and

T. Srinivas,

Department of Mathematics,
Kakatiya University,

India.

E-mail address: thotasrinivas.srinivas@gmail.com



	Introduction
	Rough Sub Gamma Near Algebras
	Rough Ideals in Gamma Near Algebras
	Conclusion

