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1. INTRODUCTION

Several authors ([8]) have introduced of BCK-algebras as a generalization of the concept of set-theoretic difference and
propositional calculus and studied some important properties. K.B. Lee and et al [7]introduced translation fuzzy and fuzzy
multiplication of BCK/BCI -algebras. S.M. Mostafa and et al [9] and A.T. Hameed [6], introduced KUS-ideals on KUS-algebras
and A.T. Hameed and et al [2], introduced the notion fuzzy QS-ideals of QS-algebras investigated relations among them. A.T.
Hameed, and et al ([3-5]) discuss translation and multiplication of fuzzy ideals in some algebras.

In this paper, we discuss (B,o)-magnified translations of fuzzy QS-subalgebras in QS-algebras and we discuss (j,a)-magnified
translationsof fuzzy QS-ideals in QS-algebras. Also, we investigate relations among of fuzzy QS-subalgebra and fuzzy QS-ideals
in QS-algebras.

2. Preliminaries
Now, we introduced an algebraic structure of QS-algebra and we give some results and
theorems of it .
Definition 2.1([1]). Let (X; *,0) be an algebra of type (2,0) with a single binary operation (*). X is called a QS-algebra if it
satisfies the following identities: for any x, y, zeX,
(QSy) : (z*y) * (z*x) = x*y,
(QS,) :x * 0= x,
(QS3) i x * x = 0,
QSy):(x*y)*z=(x*z)*y.
In X we can define order relation (<) by: x <y ifand onlyif, x* y=0.
Proposition 2.2([2]). In any QS-algebra (X; *,0), the following properties hold: for all x,y, z €X;
a) Xxx*y=0and y=*x=0 imply x=y,
b) (x*y)xx=0+*y,
) y#*x=0 imply Oxx=0=y,
d) Ox(x*xy)=y=x
e) 0xx=0 implies x=0,
) x=(x*x0)*0,

g) (x*y)*0=(x*0)*(y=0) .

Definition 2.3([1]) .Let X be a QS-algebra and let S be a nonempty subset of X. S is called a QS-subalgebra of X, if x *y &8,
whenever X,y € S.
Definition 2.4([1]). A nonempty subset | of a QS-algebra X is called a QS-ideal of X if it satisfies: for x,y, z € X,

(1QSy) (0 €)),

(IQSy) (z*y)el and (x*y)el imply (z*x)el.
Definition 2.5([6]). Let X be a QS-algebra, a fuzzy subset p in X is called a fuzzy QS-subalgebra of X if for all x,y €X,
(X xy) = min {p (x), B (y)} -
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Definition 2.6([2]). Let X be a QS-algebra, a fuzzy subset p in X is called a fuzzy QS-ideal of X if it satisfies the following
conditions: , for all x,y,z e X,
(FQS1) n(0)zp ),
(FQSz) p(z*x)=min {u(z*y), u(x*y)}.

3. (B,o)-magnified translations Fuzzy QS-subalgebras of QS-algebra
We shall define the notion of (B,a)-magnified translation fuzzy QS-subalgebras of QS-algebra X and studied its properties as [11] .

Definition 3.1. Let p be a fuzzy subset of a QS-algebra X and let o €[0,T] and p €(0, 1].
A mapping yfﬁ_a):X—>[0,l] is called a (B,a)-magnified translation of p if it Satisfies: /”(C,B,a) (x) = B.u(x)+a , for all x €X.
Definition 3.2. Let X be a QS-algebra, a fuzzy subset p in X is called a (B,a)-magnified translation fuzzy QS-subalgebra of X if
forall x, y €X, ,ufﬂ_a) (x * y)zmin{,ufﬂ_a) (), yfﬂ,a) O}
Theorem 3.3. Let u be a fuzzy QS-subalgebra of QS-algebra X and o €[0,T], B €(0,1]. Then the (B,a)-magnified translation
fuzzysubset #fﬁ,a) of u is the (B,a)-magnified translation fuzzy QS- subalgebra of X.
Proof. Assume p be a fuzzy QS-subalgebra of X and o €[0,T], p €(0,1], let x, y €X.
Then s, (x * ¥) = BpCx * y)+a > Bmin{p(x), p(y)}+o = min {B.u(x), B.n(y)} +a
= min {B.p((x)o, Bu((y)+ay = min{ 4, (O, 246, S ()}

Hence ,u(cﬁ_a)is a (B,a)-magnified translation fuzzy QS- subalgebra of X. 0
Theorem 3.4. Let p be a fuzzy subset of QS-algebra X such that the (,a)- magnified translation fuzzy subset ,u(cﬁ & of u is a fuzzy
QS-subalgebra of X for some a € [0,T], BE€ (0,1]. Then p is a fuzzy QS-subalgebra of X .
Proof. Assume /"fﬁ,a) be a (B,a)-magnified translation fuzzy QS-subalgebra of X for some o € [0,T], B € (0,1]. Let x, y €X, then
Bolx * y)yta = py  (x * y) Zmin{ucy (), 1y ()}

= min{B.p(x)+o, B.u(y)*ta} =min{p.p(x), B.p(y)}+ o

= B.min {p(x), w(y)}+e and so p(x * y) > min {u(x), p(y)}.
Hence p is a fuzzy QS-subalgebra of X .0

Definition 3.5([10]). For a fuzzy subset p of a QS-algebra X, a € [0,T], B, t € [0, 1] with t > a, let Upa wt)y={xeX|

wx)>t-a }, where B #0.
B
If p is a fuzzy QS- subalgebra of X, then it is clear that U (w; t) is a QS-subalgebra of X for all t € Im(p) with t > a.

But, if we do not give a condition that p is a fuzzy QS-subalgebra of X, then y B (w; t) is not a QS-subalgebra of X as seen in

the following example.
Example 3.6. by Consider a QS-algebra X = {0, a, b, c} with the following Cayley table:

* 0 a b c
0 0 a b c
a a 0 c b
b b c 0 a
c c b a 0

Define a fuzzy subset p of X by:
X |10
Il 0.8 0.5 0.6 0.5

Define a fuzzy subset A of X
X

A 0.7 0.6 0.4 0.3

Then A is not a fuzzy QS- subalgebra of X since A (a*b) =0.3<0.4=min{\(a), M(b)}. For a=0.1,p=1and t=0.5, we
obtain U,y (4 ©) = {0, &, b} which is not a QS- subalgebra of X since a *b=c ¢ U (A 1).

www.ijeais.org
13


http://www.ijeais.org/

International Journal of Engineering and Information Systems (1JEAIS)
ISSN: 2643-640X
Vol. 4, Issue 4, April — 2020, Pages: 12-17

Proposition 3.7. Let p be a fuzzy subset of a QS-algebra X and o € [0,T], Be (0,1]. Then the (,a)-magnified translation fuzzy
subset },lf‘}’a) of p isa fuzzy QS-subalgebra of X if and only if U(B,a) (u; t) is a QS-subalgebra of X for all t € Im(n) with t>a

and B #£0.
Proof. Necessity is clear{assume that “’E:B,a) is a fuzzy QS-algebra by Theorem(4.4),then p is a fuzzy QS-algebra, by

Definition(4.5) then U(B’a) (w; t) is a fuzzy QS-sub algebra}. To prove the sufficiency, assume that there exist X, y €X such that

My KFY) <y <min{pg ) (), Ko O3 Then p(x)= v-o and p(y) > ¥=%, but p(x*y)< y-o. This shows that
B B p

XY € Uy, (wy)and x*y¢U g (7). This is a contradiction, and so T (x*y)> min{u(cﬁya) (%), Hfﬁ,a) (W}, forall x,y e X.

Hence ufﬁm is the (B,a)-magnified translation fuzzy QS-subalgebra of X. o
Theorem 3.8. Let f: (X; *,0) —(Y; *',0") be a onto homomorphism between QS-algebras X and Y respectively. For every (B,a)-
magnified translation fuzzy QS-subalgebra p of X with sup property, f (p) is a (B,o)-magnified translation fuzzy QS-subalgebra

of Y. Proof: By definition 5, = (v)=f (.S )(Y) =SUp, (1, Bru(t) +ou, forallye Y

(sup =0). We have to prove that o (x*xy)=f ( Hﬁa,a))( X'*y') > min {;ﬁw (x), ;ﬁw (YO}, forallx,y,z' €.
Let f: (X; *,0) —(Y; *',0") be a onto homomorphism of QS-algebras, u is a (B,o)-magnified translation fuzzy QS-subalgebra

of X with sup property and XC(B’Q) the image of p(cﬁ]a) under f.Forany x,ye Y, letxoe 7 (X),Yoe f* (y) be such that:
F iy (o®Yo) = 0G0 (Xo*Yo) ZSUD, 1 sy B I Vo) FOUZSUP, oy B i(E) + 0t TheN 20 (X 5"y) =

SUP . +y, et 2 (emyy B (X0 * Yo) + 0 = “?ﬁ,a) (Xo* Yo) = min { “?ﬁ,a) (Xo), H?g,a) (Yo)}

sy Bru®+ad TMIn{AG ) (), A,y (0

=f( M(CB_Q)) is a (B,o)-magnified translation fuzzy QS-subalgebra of Y.n

=min{ SUP, -1,y B~ 1(t) + 0 sup

C
Hence 7‘(5&)

Theorem 3.9. An onto homomorphic pre-image of a (B,o)-magnified translation fuzzy QS-subalgebra of QS-algebra is also a
(B,o)-magnified translation fuzzy QS-subalgebra of QS-algebra.
Proof: Letf:(X; *,0) —(Y; *'0") be an onto homomorphism of QS- algebras, A the (B,o)-magnified translation fuzzy QS-

subalgebra of Y and p the pre-image of A under f, then H(Cg,a) x) = 20 (f(x)), forall x e X.Sincef(x) € Yand A isa (B,a)-
magnified translation fuzzy QS-subalgebra of Y, let x, y € X such that for any X', y' €V, since f is onto, then f (x) = x', f (y) = y".
Then pug o (x*Y) = Kg ) (FXEY)) = A5 o (F(¥) * F(y) = min { A5 o (F (X)), A (F(¥)}=min {B. Ax)+ 0, B. A(y) e}

= min{ g o) (X), Hp.oy )} Hence p s a (B.o)-magnified translation fuzzy QS-subalgebra of X. o

4. (B,o)-magnified Translation fuzzy QS-ideals of QS-algebra

We shall define the notion of (B,a)-magnified translation fuzzy QS-ideals, of QS-algebra X and then studied its properties .
Definition 4.1. Let X be a QS-algebra, a (B,a)-magnified translation fuzzy subset pof X is called a (B,a)-magnified
translation fuzzy QS-ideal of X if it satisfies the following conditions: for all x,y, z € X,

(FQS) o, (0)=,¢ (X)),

(FQS) o, @*x)>min {2 (Z%Y), o, (x*Y)}.

Theorem 4.2. Let p is a fuzzy QS-ideal of a QS-algebra X, then the (B,a)-magnified translation fuzzy QS-ideal u(cﬁ,a) of uisa

fuzzy QS-ideal of X for all a € [0,T], p (0,1].
Proof. Assume p be a fuzzy QS-ideal of X andlet a € [0,T], B €[0,1]. Then for all X, ¥,z € X. Then

L 1o 0 = B(0) + 02 Bp(x) + 0= g o) (9.
2- H(cﬁ,a) (z*x)=B.u(z*X) + o= p. min{wz*y), pux*y)} +a
=min{B.u(z*y), B.ux*y)+ o =min{B.uz*y) +a, B.u(x*y) + a}
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= MIN{ K o) @*Y), 1y o) X* W)
Hence p(cﬁ]a) is a (B,a)-magnified translation fuzzy QS-ideal of X .0

Theorem 4.3. Let u be a fuzzy subset of QS-algebra X such that the (B,a)-magnified translation fuzzy p?&a) subset of pisa

fuzzy QS-ideal of X for some a € [0,T], Be(0,1]. Then u is a fuzzy QS-ideal of X.
Proof. Assume p(cﬁ]a) is a (B,0)-magnified translation fuzzy QS-ideal of X for some ac [0,T], e (0,1]. Let X, Yy, z € X, we have

B.u(0) +a =},l?ﬁ]a) 0)> },l?ﬁ]a) (x) = B.u(x) + a and so

BO) = () - Br(z*X) + @ = g ) (Z%X) = mind g o) (%)), B o) )}

=min{B.u(z*y) + o, B.u(x *y) + a}
= min{B.u(z*y), B.a(x*y)i+ o
=B. min{u(z*y), n(x*y)} +a
w(z*Xx) >min{w(z*y), w(x*Yy)}. Hence p is a fuzzy QS-ideal of X .0

Theorem 4.4. For a € [0,T] and Be (0,1], let p?&a) be the (B,a)-magnified translation fuzzy subset p of QS-algebra X. Then
the following are equivalent:
Q) p?ﬁ’a) is a (B,a)-magnified translation fuzzy QS-ideal of X.

() vteIm@),t>a= Ug ) (1) is QS-ideal of X.
Proof. Assume that p(cﬁ]a) is a (B,o)-magnified translation fuzzy QS-ideal of X and lett € Im(p) be such that t > a.
Since o (0)= pg,y () forall x e X, wehave B.u(0) +a= pug , (0) = pg oy () = B.p(x) +a >t for x e U ) (s 0).
Hence 0 € Uy ) (15 0).
Let X, Y,z € X, B#0such that (z*y) € Uy ) (w;t)and (x*y) € U gy (115 ). Then Wz*y) > I_T‘* and p(x*y) > I_TO‘,

e, W o) (2%Y) = Bulz*y) +a=tand g, (K*y)=Bu(y*x) +a>t Since pg s a (B,o)-magnified translation fuzzy QS-

ideal of X, it follows that B.u(z*x) +a= [ o) 2% X) 2 Min{pig ) (Z * Y), P e K Y)} 2t that is, p(z#x) > 1% so that
’ ’ ’ p

(z*x) e Uy, (1) Therefore U ) (1 t) is QS-ideal of X.
Conversely, suppose that U By (W D 18 QS-ideal of X for every t € Im(p) with t > a. If there exists x € X such that p(cﬁ]a)
0)<Ar< “?ﬁ,a) (x), then p(x)> A-a but p(0)< A= Thisshows that x e U(B’a) (wtyand 0 ¢ U(B’a) (w; t). Thisisa
p B

contradiction, andso  p o) (0) > K,y (%) forall x e X.
Now, assume that there exist X, y, z € X such that b ., (2*x) <y <min{pg , Z*Y), Hg o 0 Y)}

Then p(z * y)> =% and p(x*y)> Y~% but p@z*x)< Y% Hence(z*y) e Uy, (wy) and (xxy)e Ug ),
p B B ’ ’

but (z*x)e U (.c) (15 7). This is a contradiction, and therefore as

Mo @%X) = min { g o (Z*Y), [ (x*Y)} forall x,y, z € X. Hence g ) is a (B.o)-magnified translation fuzzy QS-ideal
of X. 0

In Theorem (5.4(2)), if t<a, then Uy, (1; ) =X.

Proposition 4.5. Let p be a fuzzy QS-ideal of a QS-algebra X and let a € [0,T], Be (0,1], then the (B,a)-magnified translation
fuzzy QS-ideal p(cﬁ]a) of u isa (B,a)-magnified translation fuzzy QS-subalgebra of X.

Proof: Since p be a fuzzy QS-ideal of a QS-algebra X and let o € [0,T], Be (0,1], then by Theorem (5.4), the (B,o)-magnified
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translation fuzzy QS-ideal “?ﬁ‘a) of X. By Proposition (2.8), for all a € [0,T], Be (0,1], then the (B,a)-magnified translation fuzzy
QS-subalgebra “?ﬁ’a) of X. Hence by Proposition (4.7), p?ﬁ’a) is a (B,a))-magnified translation fuzzy

QS-subalgebra of QS-algebra X. n

Theorem 4.5. Letf: (X; *,0) —(Y; *',0") be a onto homomorphism between QS-algebras X and Y respectively. For every p

(B,o)-magnified translation fuzzy QS-ideal of X with sup property, f (i) is a (B,a)-magnified translation fuzzy QS-ideal of Y.

Proof: Let f: (X; *,0) —(Y; *',0") be a onto homomorphism of QS-algebras, p is a (B,a)-magnified translation fuzzy QS-ideal of

X with sup property and X‘fﬁya) the image of “’?[3,(1) under f. Since u is a (B,o)-magnified translation fuzzy QS-ideal of X, we have

“?B,cx) 0)> “?B,cx) (x) ,for all x € X. Note that 0 € f (0'), where 0 and 0" are the zero elements of X and Y respectively. Thus
Ky 0= F (15,00 )(0) =SUP,_ 1.0y B+ H(t)+a= pg , 0)= pg ) (), forall x e X, which implies that
C v _aC v
My (O)Z sUps ) Boa(t)+ 0= Ay (X)
Forany x,Vy,z' e Y, let xoe §1(X), Yoe f1(Y), Zoe f*(z') be such that:
f(ug.a )(Zo*Yo) = SUD, 4+ ey B 1D + 01 f (!J(Cg,a) )(Xo* Yo) = SUP, {1y myy B (D) 1
_1C - -

Then f (& )(Zo*X0) = A 4y (Z0* Xo)= SUP o 1oty B H(Z0 ¥ X0) 0= U,y Bii(t) 0
Then 7‘%3,01) @ *'x) = SUD 1y B (1) + 1

= M(CB_Q) (20* Xo)= min { H?ﬁ,a) (Zo* Yo), M?ﬁ,a) (Xo* Yo)}

= mln{ Suptef’l(z‘*y') B l"l(t) +a, Suptef—l(x.*.y.) ﬁ ' /’l(t) + a}

=min{ X, @*'Y), Aoy X*'Y)H

Hence A,y =T (H) is @ fuzzy QS-ideal of Y.0

Theorem 4.6. An onto homomorphic pre-image of a (B,o)-magnified translation fuzzy QS-ideal of QS-algebra X is also a
(B,o)-magnified translation fuzzy QS-ideal.

Proof: Letf: (X; *,0) —>(Y; *',0) be an onto homomorphism of QS- algebras , A the (B,0)-magnified translation fuzzy QS-
ideal of Y and p the pre-image of A under f , then p(cﬁla) x) = KC(M) (f (x)), forall x € X. Since f (x) € Yand Lisa (B,a)-

magnified translation fuzzy QS-ideal of Y, it follows that .A (0') +o. > Xc(ﬁ’a) (fx)) = H(Cﬁ,a) (x) , for every x € X, where Q' is the

zero element of Y. But B.A(0") +a = B.A(f(0)) +o = p?ﬁ’a) (0) and so p?ﬁ]a) 0) > “’?ﬁ,a) (x), for x € X. Since A isa (B,a)-
magnified translation fuzzy QS-ideal of Y, let x,y, z € X such that pig, ) (2%X) = X5, (F@2*X) = A5, (F (@) *' (X))

> min {X‘fﬁ’a) (f@) *="f(y), X‘fﬁ’a) (f(X) ='(f (y))} =min {B.X(z'*'y)+ a, BAX" *'y)+a} foranyx',y', 2z €Y, since fisonto
, then fX)=x",f(y)=y ,f(z)=2. Then

Moy (2% X)=min {BA (2 *'y)+ o, BAK *'y)+a}

=min {.Mf (2) *'f(y) +o, BMF(X) *"f(y) +a}
=min {BMF (Z*y)) +o, BAF (X *y)) +a }

=min {1,y @*y) A, (Fx*Y)}

=min {0y @*Y)), K0 X* V).
Since X',y and z' are arbitrary element of Y, the above result is true for all x,y, zeX.
e, P @*x)=min{ug ) @*Y), Ko G*y)kforal x,y,zeX o

Reference
[1] S.S. Ahnand H.S. Kim, (1999),0n QS-algebras, Journal Chungcheong Math. Soc., vol.12, pp: 33-41.

www.ijeais.org
16


http://www.ijeais.org/

International Journal of Engineering and Information Systems (1JEAIS)

ISSN: 2643-640X

Vol. 4, Issue 4, April — 2020, Pages: 12-17

[2] A.T. Hameed, A.A. Alfatlawi and A.K. Alkurdi, (2017), Fuzzy ideals of QS-algebras, International Journal of Algebra,
vol.11, no.1, pp:43-52.

[3] A.T. Hameed and A.K. Alkurdi, (2017), Fuzzy translation and fuzzy multiplications of QS- algebras ,Journal of the
University of Karbala, vol.15, no.1, pp:110-123.

[4] A.T.Hameed and N.Z. Mohammed, (2017), Fuzzy Translation and Fuzzy multiplication of Cl-algebras,Journal of the
University of Karbala , vol.15, no.1, pp: 43-52.

[5] A.T. Hameed and N.Z. Mohammed, (2016), Fuzzy Translation and Fuzzy multiplication of Q-algebras, European Academic
Research, vol. 1V, Issue.1, pp:829-854.

[6] A.T. Hameed, 2015, Fuzzy ideal of some algebras, PH.D.SC. Thesis, Faculty of Science, Ain Shams University, Egypt.

[7] K.B. Lee, Y.B. Jun and M.I. Doh, (2009), Translation fuzzy and fuzzy multiplications of BCK/BCl-algebras, Commum.
Korean Math. Sco. , vol.24, pp: 353-360.

[8] J. Meng and Y.B. Jun, 1994, BCK-algebras, Kyungmoon Sa Co. Seoul.

[9] S.M. Mostafa, M. A. Abdel Naby, F. Abdel-Halim and A.T. Hameed, (2013), On KUS-algebra, International Journal of
Algebra, vol.7, no. 3, pp: 131 — 144.

[10] S.M. Mostafa, A.T.Hameed and N.Z. Mohammed, (2016), Fuzzy a-Translation of KUS-algebras, Journal Al-Qadisiah for
pure Science , vol.8, no. 2, pp: 8 — 16.
[11] S.M. Mostafa, A.T., Hameed and A.H Abed, Magnified Translation fuzzy ideals of KUS —algebras, Journal of Advanced

Research in Dynamical and Control Systems, Vol.11, Issue.2, pp:168-181, (2019).

www.ijeais.org
17


http://www.ijeais.org/

