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Abstrac_ In this paper, the concepts of (8, @) — magnified translation of fuzzy RG — subalgebras and (8, a) —
magnified translation fuzzy q — ideals of RG — algebras are given, some properties and some examples that
illustrate certain cases, such as reverse some of the theorems and others, on RG — subalgebra and g-ideals, each of
which had its own proofs, characteristics and relationships.
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1. Introduction

A BCK — algebra is an important class of logical
algebras introduced by [1,6] and was extensively
investigated by several researchers. [7,23] was
introduced the notion of fuzzy sets and gave some
properties of it. In [16], them applied the concept of fuzzy
set to BCK —algebras and investigated further
properties of fuzzy BCK-algebras and fuzzy ideals, they
introduce Fuzzy translations and fuzzy multiplications of
BCK/BCl-algebras. S.M. Mostafa, and A.T. Hameed [11,22]
introduced KUS —ideals in KUS —algebras and
introduced the notion fuzzy KUS-subalgebras, fuzzy
KUS —ideals of KUS — algebras investigated relations
among them. In [12-14], A.T. Hameed, I.H. Ghazi and A.H.
Abed introduced the notion fuzzy o-translation AB —
ideal of AB — algebras, and A.T. Hameed and N.H. Malik
[1-5] introduced magnified translation of intuitionistic
fuzzy AT —ideals on AT-algebra and (B, o)-fuzzy
magnified translations of AT—algebra. In [10], A.T.
Hameed, A.A. Abboodi Al-Koofee and A.H. Abed
introduced the notion a-translation fuzzy g-ideals of
KK — algebra and B- multiplications fuzzy g-ideals of
KK —algebra. AT. Hameed and et al. , [19] have
introduced the notion of SA — algebras, SA-ideals, SA-
subalgebras and studied the relations among them . A.T.
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Hameed and et al. introduced the notion of KK — algebra
and KK —ideals and fuzzy KK-ideal of KK-algebras and
studied the homomorphism image and inverse image of
fuzzy KK —ideals. 1In[18-21], have introduced the
notion of RG — algebras, RG — ideals, RG — subalgebras
and studied the relations among them and P.
Patthanangkoor, gave the concept of
homomorphism of RG — algebras and investigated

some related properties. A.T.Hameed and et al.
introduced and studied new concepts of fuzzy RG —
subalgebras and fuzzy RG — ideals of

RG — algebra and investigate some of its propetrties,
several Theorems, properties are stated and proved. A.T.
Hameed and S. M. Abrahem introduced the notion
of doubt fuzzy RG — ideals of RG — algebras and studied
the homomorphism  image and inverse  image
of doubt fuzzy RG — ideals also prove that
the Cartesian product of doubt fuzzy RG — ideals are
doubt fuzzy RG — ideals. In this paper,we introduce the
notions of (f,a) — magnified translation  fuzzy RG —
subalgebras, (B,a) — magnified translation fuzzy ideals
and (B, @) — magnified translation fuzzy q — ideals
of RG — algebras and gave some properties of it.
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2. Preliminaries:

We review some definitions and
properties that will be useful in our results.

Definition 2.1 [24].

An algebra (9;+,0) is called an RG-algebra (RG-A) if
the following axioms are satisfied: V g,p,¢ € 0,
o*0 = g,

(ioxp = (oxe) x(pre),
(iii) oxp = p*xa = 0imply ¢ = p.

Remark 2.2 [24].

For brevity we also call d RG-A, we
can define a binary relation (<) by putting ¢ <
pifandonly if o xp = 0.

Example 2.3([24]).
Let @ ={0, 1} and let = be defined by:

* |0 1
0 ([0 |1
1 |1 |0

Then (9; *,0) isan RG-A.
Example 2.4 [24].

Let d ={0, a, b, c} and (3;*) be the
pair given by the table:

0

OO0 |(To|T

T0 |0 (D

O |T|D (O] %
O |T|2|O
ol |T(O |0

(9;%,0) isan RG-A.

Proposition 2.5 [15].
Inany RG-A (9;*,0), the following hold: Va,p € 0,
i) oxo=0,
ii) 0+(0*0)= o,
i) o (0 *p) = p,
iv) oxp = 0 ifandonlyif p*xo
V) o#*0=0impliescg =0,
vi) 0 *(p*0)= ox*p
In any RG-A (0;*,0), the following hold: Vo, p, € € 0,
) (0xp)*x(0xp)=(c*0*p))*p=o0,
i) ox(ox(o*p)) =0x*p,
i) (cgxp)*xe=(a*&)*y.
iv) oxp = (exp)*(e*0),
V) ((0#p)* (x=e))*(e%p) =0.

Definition 2.7([15]).

Let (9; *,0) beaRG-Aand let S be a nonempty subset
of X. S iscalled an RG-subalgebra of @ (RG-SA) if o *
p € S Wwheneverag,p€S.

0;
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Definition 2.8([19]).

A nonempty subset I of a RG-A (X; *,0) is called an
ideal of X (RG-I) if it satisfies the following conditions:
forany x,y € X,

()0 el;
(IL)oxp€e lando € I imply p € I.

Proposition 2.9 ([15]).
Every RG-I of RG-A is an RG-SA.

Definition 2.10([15]).

Let (9; *,0)be a RG-A, a fuzzy subset u of X is called a
fuzzy RG-subalgebra of d (FRG-SA) if Va,p € 0,
m(o*p) = min{m (o), 7 (p)}.

Definition 2.11([15]).

Let (9; *,0) be aRG-A, afuzzy subset  of 9 is called a
fuzzy ideal of @ (FRG-I) if it satisfies the
following conditions, Va,p € 0,

(1) 7(0) =2m(x),

(2) m(y) =2 min{r (o *p),m(0)}.

Lemma 2.12([15]).
Let w be a FRG-l of RG-A (8; *,0)and if ¢ < p, then
u(e) = p(p),vo,p €0,

Proposition 2.13([15]).

1- Let m be a fuzzy subset of RG-A (9; *,0) . misaFRG-
SA of d ifand only if for everyt € [0,1], &, is an RG-SA
of X .

2-  Letmw beafuzzy subset of RG-A (9;*,0), m is a FRG-I
of d ifand only if for everyt e [0,1], m; isRG-l of X .

3- Let A be a nonempty subset of a RG-A (9; *,0)and 7
be a fuzzy subset of @ such that m is into {0, 1}, so that « is
the characteristic function of A. Thenr is a FRG-I of g if
and only if Ais RG-1 of 3 .

Proposition 2.14([15]).
Every FRG-1 of RG-A is a FRG-SA.

Definition 2.15[6,7]:

Let @ be a nonempty set and m be a fuzzy subset of X and
let @ € [0,T]. Amapping m!:9 — [0,1]is called a a-
translation fuzzy subset of = if it satisfies:
nl (o) = n(o) + a,forall g € 9, whereT =1 —
sup{r(o):c € d}.

Definition 2.16([10]).

Let (X; *,0) be an RG-A, a fuzzy subset uin X is called a
fuzzy g-ideal of @ (Fg-1) if it
satisfies the following conditions: Vo, p, € € 0,

(1) 7(0) =z m(o),

() m(oxe) =2 min{m ((o*p)*e),m(p)}.
Proposition 2.17([10]).

Every Fg-1 of RG-A (X; *,0) isa FRG-I of X.



Areej Tawfeeq Hameed

Zainab Abbas Kadhim ALTalal

Definition 2.18([23]).
Let 7 be a fuzzy subset of set X and let o €[0,T]. A
Mmapping
nl : 0—[0,1] is called a a-translation of r if it satisfies:
n) (0) = pu (0)+a, forall o € 0.

Definition 2.19([23]).

Let (9; *,0) be a set, a fuzzy subset 7 of 9 is called a a-
translation fuzzy RG-subalgebra of d,( TFRG-SA) if
Vo,p €0, my (0*p)=min{my (0),7,(p)}.

Definition 2.20([23]).

For a fuzzy subset w of setd, a € [0,T]
and te Im(w) witht>a, then U, (m;t) = {o € 0 | 7 (o)
>t—a }.

Definition 2.21([23]).

Let (X; *,0) be a set, a a-translation fuzzy subset p of
d is called a o-translation FRG-I (TFRG-I) of o if it
satisfies the following conditions: Vo, p, € € 9, ,
(1) mg(0) = mg (o,
(2) my(p) = min{m (o *p),m (o)}

Definition 2.22([23]).

Let (9; *,0) be a set, a a-translation fuzzy subset w of
d is called a o-translation Fqg- (TFg-1) of 4 if
it satisfies the following conditions: Yo, p, € € d,,
(1) mg(0) = my (x0),
(2) mg(o* &) = min{ng ((0*p)* &), 15 (p)}

Definition 2.23([23]).

Let w be a fuzzy subset of set (9; *,0) and let B €(0,1]
A mapping mp': d —[0,1] is called a B-magnified of 7 if it
satisfies: 7' (o) = B.7 (), forall o € 0.

Definition 2.24([23]).

Let (9; *,0) be set,a fuzzy subset T of X is called a
B-magnified fuzzy subalgebra of X (MFRG-SA) , if Vo,p €
al!

m' (o * p) = min{m}' (o), mf!, (0)}-

Definition 2.25([23]).
For a fuzzy subset w of set (9;*,0), B € (0,1] and te
Im(p) with t<p,thenUg (m;t)={oe€d|m (o) >t/B}.

Definition 2.26([23]).

Let (9;*,0) be a set, a B-magnified fuzzy subset m of
d is called a B-magnified FRG-1 of a (M FRG-I) if it
satisfies the following conditions: Vo, p, ¢ € 0,
(1) w3'(0) = m' (0,

=
() m(p) = min (! (o +p), Y ()}
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Definition 2.27([23]).

Let (9; *,0) be set, a p-magnified fuzzy subsetw of 0
is called a p-magnified Fg-l of a (MFg-l) if it
atisfies the following conditions: Va,p, € € 4,

(1) 7}(0) = m}' (o),

(@) 7o« &) = min{m (0 *p) &), 7 (0)}-

3. (B,o)-magnified Translation of FRG-SAs on RG-A

In this section, we will discuss and investigate
new notions called (B,a)-magnified translation FRG-SAs
of RG-As and study several basic properties of them.

Definition 3.1.

Let © be a fuzzy subset of an RG-A (9; *,0) and let a
e[0,T] and B €(0,1]. A mapping 7y ,y: 9—[0,1] is called a
(B,o)-magnified translation of = (MT) if it Satisfies: n&m)(a)
=B.7m (o)+a, forall o € a.

Definition 3.2.
Let (9; *,0) be an RG-A, a fuzzy subset & of 9 is called
a (B,o)-magnified translation of FRG-SA of d (MTFRG-SA)

if Yo,p € 0,m(g oy (0 * p)=min{n(s ,(0), (g 0y (0}

Definition 3.3.

For a fuzzy subset w of an RG-A (9; *,0), a €[0,T],
B e (0,1] with t > o and te Im(m) with t <, then
Upo (M) ={0oed|m(0) = (t—a)/B}

Example 3.4.
by Consider an RG-A d = {0, a, b, c} with the following
table:

* 0 a b ¢
0 O a bl ¢
a a 0 ¢ b
bl b ¢ 0 4
cCc c bh a 0

Define a fuzzy subsets m and A of X by:

a 0 a b c
w |08 0.6 [0.5 |05
A 0.7 0.6 04 |03

Then m and A are two FRG-SAs of X. For a=0.1,p=1
and t=0.5, we obtain U, ) (A; t) = {0, a, b} which is a RG-
SAofd.

Theorem 3.5.
Let m be a fuzzy subset of an RG-A (9; *,0). 7z, isa

MTRG-SA of X if and only if, for all @ €[0,T], t, B € (0,1],
U (m; 1) isan RG-SAof 4.
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Proof:
(=) Suppose that s,y is @ MTFRG-SA of 9 and Ug g

(m; ) # 9, forany o €[0,T], t, B € (0,1]. Then 0 eUgq
(; 1).
Let e Uge (1) and pe Uggy (m;t) , then
m(x) =2 (t—«)/p and n(y) = (t—a)/p
follows from Def. (3.2)
150(0 % p) = min{nf,(0),16, (D)} = (t—@)/B .
Namely, T[Eﬁ,a) (x*xy)> (t—a)/p and (o *p)e Ugq
(1; t). This shows that  Ugg ) (m; 1) isa RG-SAof X .
(<) Conversely, suppose that for each a €[0,T],
t,Be(01]. Uge (1 t) is RG-SA of 4.
Now, we only need to show that nEﬁ’a) satisfies Def.
(3.2). Assume 7t(, (0 * p) = min{m(, (0), T(6.0) (o)}
iS not true, then there exist o',d’€e 0 , such that
T[Eﬂﬂ) (0" * p’) < max{ T[Eﬁla) (O' ), T[Eﬁ.a) (p )}
Putting
o_ 1 NN , . .
£ = 3 (% p) + min {5,(0), w0 (0, then
Koy () <t® and
0 <t < min{nig, (0),7pq (P} < 1, hence
T (@) > (t—a)/p and iz o) () > t,
which imply that o' € U e (m; t') and
p € Uge (m; t") ,since Ugy) (r; t') isan RG-SAa,
it followsthat (6°*p)€ Ugy (mt) and that
mw (o *p) = t, this is also a Cl.  Therefore,Vo,p € 0,
Mgy (@*p) = min{n5y, (), 755, (o))
Hence 7(; ) is MTFRG-SA of 0. o

It

Theorem 3.6.

Let  be a fuzzy subset of RG-A (0; *,0) and a €[0,T],
t, B € (0,1]. The (B,o)-magnified translation fuzzy sub
set 7z, Of misa FRG-SA of 9, if and only if , mis a
FRG-SAof 0.
Proof:
(=) Suppose that ﬂzﬁ.a) isa MTFRG-SA of 0 and U o
(m; t) # @, forany a €[0,T], t, B € (0,1]. Let g, p € d,then
B.un(c*p)+a = n&m)(a *p)

= min{n(g )(9), (g 0y (P}

min{f.n(o) + a,f.7(p) + a}

min{f.n(o),.n(p)} + «
B.min{r(o),n(p)} + « and so

n(o *p) 2 min{n(o),m(p)}.
Hence m isa FRG-SA of 0 .

(=) Co., suppose that m is a FRG-SA of d such that
7 (0 * p) > min{w (c), w (p)}. If for each a €[0,T], t,
B e (0,1]. nzﬂﬂ)(a xp)= B.u(c*p)+a

> f.min{n(o),n(p)}+

= min{f.n(0) + a,B.n(p) + a}

= Min{n(g 4)(0), (g 0y (P)}
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Hence 7r(, ) isaFRG-SAof d .o
Proposition 3.7.
Let m(p,) and v(s,) be two MTFRG-SAs of a RG-A

(0; *,0) .Then ((z,) N V() isalsoa FRG-SA of 0.

Proof: Vao,p €0,

(T[(Cﬁ,a) n V(Cﬁ,a))(o' *p)= inf(”(cﬁ,a) (0 *p), V(Cﬁ,a) (o % p))
>

lnf(mln{ T[(Cﬁ,a) (O'), T[(c[s’,a) (p)}' min{v(cﬁ,a) (O’), v(cﬁ,a) (p)})v

= inf (min{ (g o) (0), g o) (P), V(g .0y (), Vigay (P}),

= inf (min{ 76,0 (0), 5,0 (@)} MIn{Gs 01 (9, vz 0 (I}),

min(inf{ g ) (9), V(g o) (0D} inf {1 0y (0D, V(g .a) (PI}):
= min{(ms.0) N V)@, (T O Vipa) (O}
Hence ({4 ) N V(4,)) isa FRG-SAof . o

Theorem 3.8.

A homomorphic pre — image of a MTFRG-SA of RG-A
is also a MTFRG-SA of RG-A.
Proof:
Let f:(0; *,0) — (9;+',0") be a homomorphism of RG-
As, Xg o the MTFRG-SA of 9.

Then A is a FRG-SA of @' by Th. (3.6) and 7 is the pre —
image of A under f, by Prop. (2.24(1)), 7 is a FRG-SA of 3.

Hence nfﬁ,a) the MTFRG-SA of 0 by Th. (3.6). o

Theorem 3.9.

Let f:(9; *,0) » (9; *°,0") bean

epimorphism between

RG-As g and @' respectively. For every MTFRG-SA T[Eﬁ,a) of

0 with sup propetty, f(1(; )) is a MTFRG-SA of 9.

Proof:

Let f:(0; *,0) » (@; *°,0) be a homomorphism of
RG-As, (3 ;) the MTRG-SA of 4 .

Then m is a FRG-SA of d by Th. (3.6) and f(m) is the
image of u, by Prop.(2.24(2)), f(m) isa FRG-SA of d'.
FRG-SA of 9’

Hence f (1(g o)) the MTFRG-SA of 0’ by Th. (3.6) . o

4.(p,a)-magnified Translation of Fuzzy Ideals on RG-
A

In  this section, we will discuss and investigate
New notions called (B,a)-magnified translation
fuzzy ideals of RG-As and study several basic properties
of them.
Definition 4.1.

Let (9; *,0) be an RG-A, a fuzzy subset w of 9 is called a
(B,o)-magnified translation of FRG-I of 8 (MTFRG-I)if
Vo,p €0,
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(1) T[EB,a) 0) = T[Eﬂﬂ) (0),

(2) Mpay(p) = min {1y (0% p), Mg (0)) -
Example 4.2.

by Consider an RG-A d = {0,a, b, c} with the following
table:

X |0 a b c
u |08 0.6 0.5 0.5
A 0.7 0.6 0.4 0.3

Define a fuzzy subsets m and A of X by:

O|T|o|Of *
O|T|lo|O
T(o|olo|®
ololo|oc
ol |o|o|o

Then mand A are two RG-1sof 3. For a=0.1,3=1and t
= 0.5, we obtain Ugg o) (A; 1) = {0, a, b} which is an ideal of
d.

Theorem 4.3.

Let 7 be a fuzzy subset of an RG-A (9; *,0). m(, ) is@a
MTFRG-I of @ if and only if, for all o €[0,T], t,B € (0,1],
Ugpw (m; 1) isan ideal of a9 .

Proof:
(=) Suppose that m(, y isa MTFRG-10f X and Ugg,q
(m; 1) # @, for any o €[0,T], t, B € (0,1]. Then 0 €U
(r; 1).
Since (g ) (0)=p.7(0) +a=>p.n(o) +a=
Tram) (0), then m(0) = (o)
implies that U (; £)(0) = Uy (15 £)(x).
Let oxpeUpgq (m;t)and oe Ugq (1 1), then
n(oc*p) = (t—a)/Band =w(o) = (t—a)/B . It follows
from Def. (4.1)
Mg (@) 2 min{ry (0 + p), iy ()} = (6~
a)/B .
Namely, %5,y (o) = (t = /B and (p)e Ugg g (; 1).
This shows that  Ug o (75 t) is an ideal of 0 .
(<) Co., suppose that for each a €[0,T], t,p € (0,1].
Ugw (m; t) isanideal of 0.
Now, we only need to show that ugg ., satisfies Def.
(4.2).
Since Ug oy (115 ) (0) = Uggey (15 t) (x), then
Kipa (0) = B.m(0) + @ = B.1(0) + a = m(g ) (0).
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Assume
niﬁ’a)(p) > min{nEB’a)(a* p),nzﬁ'a)(a)} is
not true, then there exist

o',p' € X, such that
M) (P < max{m(s ) (a"* p), (4, (0)}

Putting

R 1 N . ! ’ !
t = Z(@gay (P + min{mig (0" * p'), m(g q) (6}, then
T (P) <t and
0 <t < min{nipy (0" *p), 74 (69} < 1, hence

”Eﬁ,a) (a'*p) > (t—a)/B and (s, (¢) > t', which
imply that ¢’ *p" € Upgg) (m; t') and o’ €

U (; t') ,since Ugg (; t) s
an ideal a, it follows that (y') € Ug, (; ') and that
w(y'") = t,thisisalsoaCl. Therefore,Vo,p € 0,
Trzﬁ_a) (p) = min{ ”Eﬁ,a) (o *p), ”Eﬁ,a) (o)}

Hence () is MTFRG-1 of 9. 0

Proposition 4.4.
Let 7, ) and v{p o) be two MTFRG-Is of a RG-A

(X; *,0) .Then (m(, ) N v(;,)) isalsoa FRG-Iof X.
Proof: Forall x,ye X,
L ((g.0) N V{p0)(0) = in f{ (g 0)(0), v{s,0) (0)},

> inf{ T(5.0)(0), V(5.0 (0)} = (n("‘ﬁ’a) n v(‘:ﬁ_a))(a) .
2. =min{nigq) ), vige 0}

>min{min{ 7 (0 * p), (g o ()}, Min{v(g o) (0 *
p), V(Cﬁ,a) Gl

=min{min{ 7(5 o) (0 * p), (g 4 (0), V(g oy (0 *
P, U(Cg,a) (9)3},

min{min{ u(g o (x * y), (g o) (x *
)} min{u(cﬁ,a) ), U(Cg,a) ()3}

min{ min{ u(s o)(0 * p), V(g 4y (0 *
P} min{ucs 4y (0),v(g,q) (9)3}
= min{(nfﬁ_a) n U(Cﬁ,a))(a *p), (T[(Cﬂ,a) n v(cﬁ,a)) (0)}.
Hence ({4 ) N v(4,)) isaFRG-10f 0. 0
Proposition 4.5.
Let ube a fuzzy subset of RG-A (8; *,0) and o €[0,T],
t, B € (0,1]. The (B,0)-
magnified translation fuzzy subset u(g ., of mis a FRG-I

of 9, if and only if , wisa FRG-l of 0 .
Proof:

(=) Suppose that m(, y is MTFRG-l of 8 and Uggq) (1
t)# @, forany ac[0,T], t, B € (0,1].

Since T[Eﬁ,_a) 0)=p.7(0) +a=p.n(o) +a
= T(g,(0), then m(0) = m(o),0€9. LetVo,p€D,
then
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B.-m(p) +a = 1(g4)(p)
= min{n(cﬁ,a)(a * p)' 7r(Cﬁ’,oz)(o—)}
= min{f.n(c *p) + a,f.u(0) + a}
= min{p.7(c * p), B.u(0)} + @
= B.min{n(o * p),n(0)} + a and so

n(p) = min{n(o * p),m(a)}.
Hence  isa FRG-1 of 0 .
(<) Co., suppose that m is a FRG-I of d such that Since
w(0) = n(o), then
nEﬁ’a) 0)=p.7(0) +a=p.n(c) +a= ‘ITEB‘(X) (o).
Vo,p € 9,m(p) = min{n(o * p),n(0)}. If for each a
€[0,T], t,pB € (0,1].
T (P) = B.1(p) +
> f.min{n(o * p),n(0)} +«a
= min{B.n(o * p) + a,B.n(0) + a}
= MIn{T(g o)(0 * p), (g 01 (0)}
Hence 7(, ) isaFRG-10fd .o

Proposition 4.6.

A homomorphic pre — image of MTFRG-I of RG-A is
also MTFRG-I of RG-A.
Proof:

Let f:(0; *,0) - (0; *°,0) bea

homomorphism of RG-As, Ay ) the MTFRG-1 of 9’ .

Then A is a FRG-l of ‘@’ by Th. (4.5) and u is the pre —
image of A under f, by Prop. (2.24(3)), pn is a FRG-I of 0.

Hence 7t(; ) the MTFRG-1 of X by Th. (4.5). o

Proposition 4.7.

Let f:(d; *,0) — (9; *°,0°) be
an epimorphism between RG-As d and d' respectively. For
every MTFRG-I 1r(,  of 0 with sup property, f(n(y ) is
MTFRG-I of 9’

Proof:

Let f:(0; *,0) - (@"; *,0") be a homomorphism of
RG-As, ”E/;,a) the MTFRG-1 of @ . Then m is a FRG-I of 0
by Th. (4.5) and f () is the image of m, by Prop. (2.24(4)),
f(m) isaFRG-Il of 0'.

Hence f (1(g ) is MTFRG-1 of 0" by Th. (4.5) . o

Proposition 4.8.
If MTFRG-I of an RG-A 49, then m is a FRG-SA.

Proof:
Since thﬁ‘a) be MTFRG-I of 9, then by Prop. (2.21),

T(s) PeaFRG-SA of 0.0
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