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Abstract:
In this paper, we introduce and study ideal in AB- Algebra, it is called SBA-ideal, we give some

examples, properties and theorems about it .Also,we study the direct product of SBA-ideals finaly, we
introduce and study fuzzy SBA —ideal of AB-Algebra.
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Introducing:

The notion of fuzzy subsets was defined by Zadeh in 1965 [7]. Then Y. Imai and K. Iseki introduced
two classes of abstract algebras were BCK-algebras and BCl-algebras [5,6]. After that several papers have
been published by mathematicians to defined the classical mathematical concepts and fuzzy mathematical
concepts. In 2018 A.T. Hameed introduced a new notion, called a AB- algebra [1,2].

In this paper we itemized the ideas as we talk about in the abstract.

1-Preliminaries;
Definition (1.1) [7];
Let ¢ be anon-empty seta mapping u: g —[01] is named a fuzzy subset of (.

Definition (1.2) [7];
Let v be a fuzzy subset of ¢o . If V (y) =0 forevery yeg then Vv isnamed empty fuzzy set.

Definition (1.3) [3];
Let V,0 be two fuzzy sets of set AB-Algebra (¢;e,0) Then :

1-(V[)2)(¥) = min{V(x),0()}, Vx € o 2— (V| J8)(x) = max{V(x),0(X)}, VX € .
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Definition (1.4) [2];

An AB-algebra is a nonempty set ¢ with a constant 0 and a binary operation e satisfying three axioms:
1-((xey)e(zey))e(xez)=0,VXy,zep

2—-0ex=0 , VX €

3—-xe0=x

Definition (1.5) [1];

A non-empty subset | of an AB-algebra (¢;,0) is named an AB-ideal of ¢ if the following two
conditions are hold :
1-0el
2—(Xey)ezel andyel—>xezel,VX,y,Zcp.

Proposition (1.6) [1];
Let { I, },., be afamily of AB-ideals of AB-algebra (;e,0) then ﬂlj is an AB-ideal of p.

jeh

Proposition (1.7) [2]:
Let { I, },, beafamily of AB-ideals of AB-algebra (s;e,0) where I, 1

Vien then | JI,

jeh

j+17?

is AB-ideal of (.

Definition (1.8) [2]:

Let (g0;0,0)and (G;e’,0") be two AB-algebras .A homomorphism from g into G is a mapping

f :(¢;9,0) > (G;o',0")such that f(xey)=f(x)e f(y) VX, yegp. The set ker ( f )={xeX |f(x) =0%
is called the kernel of f .

Definition (1.9) [1]:
Let | be an AB-ideal of AB-algebra ¢ .Given X € g, the equivalence calss [x], of g is defined as

the set of all element of g that are quivalent to x that [X], ={y€ @: x~y},we define the set S%:{

[x], : X € ¢o}and a binary operation (e) on S% by[x], * [y], =[x VY],

Definition (1.10) [1]:
Let f :(g;e,0) —>(5%;.’,0’) be an outo homomorphism, | be an AB-ideal of AB-algebra ¢. Then f

is named the natural AB- homomorphism of ¢ onto W% if f(x)=[x],,VXxegp.

Definition (1.11) [2]:
A fuzzy subset V of AB-algebra ¢ is known fuzzy AB- ideal of g if satifies the following:
1-V(0)>V(x), Vxegp
2-V(xez)>min{V((xey)ez),V(YV)},VX,y,Z € p.
Theorem (1.12) [2]:

81


http://jceps.utq.edu.iq/
http://jceps.utq.edu.iq/
mailto:jceps@eps.utq.edu.iq
mailto:jceps@eps.utq.edu.iq

Journal of Education for Pure Science- University of Thi-Qar
Vol.10, No.1 (March., 2020)

Website: jceps.utq.edu.iq Email: jceps@eps.utq.edu.iq

Let V be a fuzzy subset of AB-algebra ¢ . Then V is a fuzzy AB- ideal of ¢ if and only if ,
Vi1€[01],V, then either empty or an AB-ideal of g .
Definition (1.13) [4]:
Let V be a fuzzy subset of a set ¢ . For any te[0,1], the set
V. =U(V,t)={ Xxegp : V(x) >t }is called a level set (upper level cut) of V.
Theorem (1.14) [2]:
Let (g;e,0) and (G;',0") be two AB-algebras and @ : (;e,0) — (G;e’,0") be an onto homomorphism .
Then if Visafuzzy AB -ideal of p,then @ (V)isafuzzy AB -ideal of G.
Definition (1.15) [9]:
Let V be a fuzzy ideal of o and f :(g;e,0) > (G;#',0") then we called V is f-invariant if and only if
forall z,yegp , f(z)=f(y) implies V (z) =V (y).
Definition (1.16) [ 8]:
Let {V_, £eaw}be afamily of fuzzy subsets of a set @ . Define the fuzzy subset of g (intersection)

by: ﬂVE(X)ZiSQZ{VS(X)},VXep define the fuzzy subset of @  (union) by

cEew

V. (x) =sup{V,(x),¥x & .

cew cea

2-Mean Results:
In this section we introduce the notion SBA-ideal of AB- algebra 0. We will discuse proposition about
the image of it under onto homomaorphism.
Definition (2.1):
An AB- ideal S of AB- algebra g is named SBA-ideal if it satisfies two conditions : for all a,m € -
1-0€S,
2-aeSnAraemeS —>ae(mea)ecS.
Example (2.2):
Consider AB-algebra ¢ ={0,1,2,3,4,5} that is defined by following table:

o &~ W N —, O

o B~ W N B, O O
g B~ N N O P -
g b~ B O O N DN
o A~ O O O W W
oo O B P O &~ b
(e o N © 2 B &

Let S={0,1,2}, then S is SBA-ideal of (.
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Theorem (2.3):
Let{ S;ije # }be a family of SBA-ideals of AB-algebra ¢ , then ﬂ S; is an SBA-ideal of AB-algebra

ieh

0.
Proof
Since S; Vjen is SBA-ideal —»S; Vjernis an ideal that means ﬂ S; is an ideal by using

jeh
Proposition (1.7)and 0e() S; .
jen

Let a,meg such thataeﬂ S, aomeﬂ S; this implies a,meacs;, vjen .amd we have
jen jeh

S, Vjeh is SBA-ideal of pthen ae(mea)eS, Vjeh,wegetae(mea)e(]S;. Thus () S;
jeh jen

is SBA-ideal.

Theorem (2.4):
Let { s, },, beachianof SBA-ideals of ¢» where s, s, , Vjeh then USj is SBA-ideal g

jen

Proof

Let { s, },,, beachain of SBA-ideal of o — USJ- is an ideal of ¢ by using Proposition (1.7)and

ieh
0oeJs;.

jeh

Let amegp,aelJS; naemelJS,, then there exists, { s, },, such that

jeh jeh

aeS, naemeS, = ae(mea)eS,.Since gideal of -is SBA S,

—ae(mea)e | JS;= [ JS; is SBA-ideal of o

ieh ieh

Theorem (2.5):

Let ¢ (¢,,2,0) > (¢2,,9,0") be an AB- onto homomorphism , S be SBA-ideal of ¢, then is £ (S)
SBA —ideal of g, .
Proof

Let S be a SBA-ideal of g, we have {(S)={{(i):i €S} is an ideal of 2. To prove —is SBA £(S)
ideal .
let 0'ed(S) ,¢(a)ed(S) ,g(a)ed(m)ed(S) then £(a) € S(S) Ad(aem) el (S)=
aeS and aemeS— ae(mea)eSsince S is SBA-ideal of g,
thus (ae(mea)) el (S)
g(a)e' (g(m)e'g(a)) e £(S)
Then £(S) is SBA —ideal of g, .
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Proposition (2.6):
Let ¢ (,,2,0) > (¢2,,9',0") be an AB- outo homomorphism, Z be SBA-ideal of @, then £7(2)

keré < ¢7H(») where g, ideal of —is SBA
Proof

Let Zisa SBA —ideal of ¢, and ¢ (L) ={aep,:<(a) e £} isanideal of g, , since
0'e £, we have

N0 =0el? ().

Letac (L raemel (L)

—{(a),{(aem)e £
Since £ is SBA-ideal of o,

g(@)e' g(m)e’d(a)e £

{(ae(mea))e £ - (S(as(mea)) el (L)

—ae(mea)c (V)

(4 is SBA —ideal of g, .

Proposition (2.7):
Let { ¢, },, afamily of AB- algebras and s be a SBA —ideal of ©; vjen ,then []s,be SBA -

jeh

ideal of direct product [, Where [ [, ={(x,):x; € 9o, Vj e7i}.

jen jeh
Proof
Let a;,m, el—!g)j
je
Ifa,e[[S; .a,em;e[]S,

jeh jeh
Then a;eS; ,a;em;eS;
S; iIsSBA-idealof p; Vjen

J
—>a;e(m;ea;) €S,
a;e(mea))e]] s,

jen

[ [, 1deal of -is SBA thus [T S,

jen jen

Proposition (2.8):
Assume 3J be a normal subalgebra of AB —algebra . If Sisa SBA —ideal of I , then % is SBA-ideal

of%.

Proof
- _. - - - - (@
Let Sisa SBA —ideal, that means S is an ideal of o = 3/3 is an ideal of é .
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Then [0], e 54, since 0e$

Letfa].,,[m], €% ,So[al,[al, s[m], e %4
S
Then [a],[aem]; € /S
Thus [a], e%/\ [mea], eS/S:aeS/\aomeS ,but SisSBA -ideal _
thenae(mea) e S.itfollowes [ae(mea)], =[a]; e ([M]; e[a];) € %
S - i
Hence /S iSSBA -ideal of

Theorem (2.9):

If £:(¢0,,2,0) > (,,9',0") be a hommorphism from commutative AB-algebra ¢», into AB-algebra
@, then ker (&) is a SBA-ideal of #: .
Proof

¢0)=0

Letaeker({)naemeker(d) ,Vame g,

then(a)=0'"A {(aoem)=0
S(a)ed(mea)=0"e(mea)=0" byusingdef AB -Algebra(2)
So {(ae(mea))=0
ae(mea)eker()
Thus ker (<) is a SBA-ideal of . .

3-Fuzzy SBA-Ideal:
In this section, we introduce the concept of a fuzzy SBA-ideal of AB- algebra . We will discuse

proposition about its the image of it under onto homomorphism.
Definition (3.1):
A fuzzy ideal V of AB-algebra ¢ is named a fuzzy SBA —ideal and denoted it by F-SBA -ideal of
o if YVamegp 7 V(ae(mea))>min{V(a),V(aem)}
Example (3.2):
Let ¢ ={0, &, 7,7} be a set with the accompanying table:

N m O e
» =y ©O O
o
o
o

Then (g,,0)is an AB-algebra and defined fuzzy set V: ¢ —[0,1] ,when

yob x=0 is E-SBA -ideal of
= S - -ldeal O
05 ,x={c7,0}" ' ‘@
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Theorem (3.3):
Let S be a SBA —ideal on g, V be a fuzzy subset of AB-algebra g .For < (0,1), there exists a F-SBA

-ideal of gosuchthat V, =S

Proof

Let :€(01) , defined V:p—[0]1] by V@) =: if aeS andV(a)=0whenagS$S
V. ={aep:V(@) 23} =V, ={aep:V(@)=1=S ,suppose V is not F-SBA -ideal of @
acS,aemeS —»>ae(mea)eS
—V(a)=1¢ and ,V(aem) =1 thenwe have
V(ae(mea))<min{V(a),V(aem)
—<min{, 1}

ideal-Since Sis SBA, V(ae(mea)) <min{V(a),V(aem)

—>1<1
This is contradiction V is F-SBA -ideal of g

Theorem (3.4):
Let V be afuzzy subset of an AB-algebra ¢ ,and V isa F-SBA -ideal of ¢ Then V. is SBA -ideal

of ¢.where Vv, ={x e g|V(x) =V(0)}.
Proof

Let a,me ¢ such that a,aemeV.,V(a)=V(0),V(aem)=V(0)
sinceV is F-SBA -ideal of g
V(ae(mea))>min{V(a),V(aem)}
V(ae(mea))=V(0)=>ae(mea)ecV.
Then V.. SBA -ideal of .

Proposition (3.5):

Let V be F-SBA -ideal of AB- algebrago, then V is SBA -ideal for :<[0,V(0)]
Proof

By using definition V,we have V, ={r e p:V(r)>},Va,mep,acV, ,aemeV,
V(a)>:,V(aem) > since V is F-SBA -ideal of ¢ that mean
V(ae(mea))>min{V(a),V(aem)}>t

thenae(mea)eV,
V,is SBA -ideal of p.

proposition (3.6):
Let ¢:(¢,,20) — (¢,,#,0) be an onto homomorphism,let V be a fuzzy ideal of a

¢, .For 1€[0,V(0)]if V, is SBA -ideal of g, ,then {(V,)is SBA -ideal of g, .

Proof
By using Theorem (2.5) we can prove that ¢ (V,) is SBA -ideal of ¢, obviously .
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Proposition (3.7):
Let ¢ : (¢,,2,0) > (§,,9',0") be an onto homomorphism, it is f-invaiant , then V is F- SBA -ideal of
@, ifand only if (V) is F- SBA -ideal of ¢, .
Proof —
Suppose that V is a F- SBA -ideal of g,

¢~(V)(@)=V({(a))and
g (V)(@aem)=V({ (aem))
=V({(ae(mea)))=min{V({(a)),V({(aem))}
then ¢ (V)(ae(mea))>min{"(V)(@),d " (V)(aem)}
So ¢,ideal of -SBA -isF ¢
_Proof «

Assume that ¢ (V) is F- SBA -ideal of g, ,let
J(a),f(aemep,, Va, amegp,
V(d(a)e' (¢(m)e'd(a)))=V({(ae(m ea)))
=¢7(V)(@e(mea))> min{¢ ™ (V)(a),{ (V) (aem)}
Since ¢ (V) is F- SBA -ideal of ¢,
V({ (@) (¢(m)e'(a)))=min{V({(a)),V(4(aem))}
So ¢ is SBA -ideal of g, .

Theorem (3.8):
Let {V,},., be afamily of F- SBA —ideals of ¢ then (Vv is F-SBA —ideal ¢ .

cew

Proof
Let a,me ¢,
ﬂvg(a e(mea)))= iv‘nf{Vg(a e (mea))}by Definition(1.16)

cEew

irgf{Vg(a e(mea))}> irgf{min{Vg(a),Va (aem)}},sinceV, isF-SBA -ideal
= minginf{V,, () Linf{V, (a e m)}}=min{|V, (a), |V, (a e m)}

E€EwW €W

then [V, (ae(mea))>min{(\V,(a),[ |V,(aem)}

cew cew cew

Hence (v, F-SBA —ideal of g

cew

Theorem (3.9):
Let {V },.,bea chain of F-SBA —ideal & ,then | JV, is F- SBA —ideal ¢ .

EE€EW

Proof
Let a,m e g, such that
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Uvg(a e(mea)))=sup{V,_(ae(mea))by Definition(1.16)

cew EEW

sup{V_(ae(mea))=sup{min{V_(a),V_ (aem)}}sinceV, isF-SBA -ideal

cEew cew

= min{sup{V, (a)},sup{V, (a e m)}}=min{{JV, (a),| JV.(asm)}

EEW EEW cew sew

= |JV.(@e(mea))=min{| JV, (a),| JV,(aem)}.

E€ew E€w €W

So [ JV, isF-SBA -ideal.

EeEw

Theorem (3.10):

Let V be a fuzzy subset of AB-ideal of ¢ ,then Vis aF-SBA-ideal iff V" is a F-SBA-ideal of .
M

Let a,me ¢,
N
Vi(ae(mea))=V(ae(mea))—V(0)+1
sinceVisF-SBA -ideal we hawe
=V(ae(mea))>min{V(a),V(aem)}
=V (ae(mea))>min{V(a),V(aem)}-V(0)+1
=min{V(a)-V(0)+1,V(aem)-V(0) +1}
=min{V'(a),V (aem)}
V" is F-SBA-ideal.
« by using deafination V"
Vi(ae(mea))=V(ae(mea))—V(0)+1
sinceV" isF-SBA -ideal we have
Vi(ae(mea))>min{V'(a),V (aem)}
V(ae(mea))—V(0)+1>min{V(a)-V(0)+1,V(aem)-V(0)+1}
V(ae(mea))—V(0)+1>min{V(a),V(aem)}-V(0)+1
V(ae(mea))>min{V(a),V(aem)}

=min{V'(a),V (aem)}

Vis F-SBA- ideal.
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