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Abstract: In this study, we define the notion of a pseudo B-ideal, a pseudo H-ideal and a pseudo essence of
a pseudo BH-algebra. Also, we study some properties and relationship between them.
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INTRODUCTION

Jun et al. (1998) introduced the notion of BH-algebra
which is a generalization of BCH-algebra and the notion
of ideal of a BH-algebra. Kim and Ahn (2011) introduced
the notion of essenceof BH-algebra. Abbass and
Dahham (2012) introduced the notion of completely
closed 1deal of a BH-algebra. By Abbass and
Mahdi (2014) introduced the notion of a closed ideal,
p-ideal, g-ideal to a BH-algebra and BCA-part. Jun and
Kim (2015) introduced the notion of a pseude BH-
algebra.

MATERIALS AND METHODS

In this sudy, some basic concepts about a
BH-algebra, ideal of BH-algebra, essence BH-algebra,
O-commutative BH-algebra, G-part of BH-algebra, BCA
BH-algebra,
subalgebra of a pseudo BH-algebra and pseudo ideal of
a pseudo BH-algebra are given.

part of BH-algebra pseudo, pseudo

Definition 1; Jun ef al. (1998): A BH-algebra is a
nonempty set £ with constant 0 and a bnary operation

s

satisfying the following conditions:

o x*x=0, VxeX
. x*0=xvxeX
o x*vw=0Oandy*x=0=x=y, Vx, veX

Definition 2; Abbass and Dahham (2012): A nonempty
subset S of a BH-algebra ¥ 1s called a subalgebra of X, if
for any %, yeS, we have x*yeS.

Definition 3; Abbass and Dahham (2012): A BH-
algebra ¥ is said a O-commutative if : x* (0%y) = y*(0*x).
Forallx, y, ze X.

Definition 4; Abbass and Mhadi (2014): LetXbe a
BH-algebra. Thenthe set G (%) = {xe ¥: 0*x =x} is called
G-part.

Definition 5; Abbass and Mahdi (2014): LetXbe a
BH-algebra. Then the set £, = {xe %: 0*x = 0} 15 called the
BCA-part of ¥

Definition 6; Kim and Ahn (2011): Let, ¥ be a BH-algebra.
For any subsets G and H of £, we define G*H = {x*y: x€G,

yyeH}.

Theorem 1; Kim and Ahn (2011): Let a subsets A, B and
E of a BH-algebra, we have:

o  AcB=A*EcB*E and E*AcE*B
s (ANB)*Ec(A*E)N(B*E)

+  BEYANB)<(E*AN(E*B)

s (AUB)*E={A*E)Ju(B*E)

s  E*AuB)=({E*AUu(E*B)

Definition 7; Kim and Ahn (2011): If A 1s a nonempty
subset of a BH-algebra ¥ satisfies A*X* = A then A is
called essence of ¥ .

Theorem 2; Kim and Ahn (2011): Let X be a BH-algebra.
Then every a essence of ¥ is a subalgebra of X .

Theorem 3; Kim and Ahn (2011): Let X be a BH-algebra.
Then, every essence of ¥ contains the zero element 0.
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Definition 8; Jun et al. (1998): Let, ¥ be a BH-algebra and
I(#o)c £ . Then, I is called an ideal of % if it satisfies:

«  Oel
¢ Ifx*yel and yel=xel, for all xe X

Definition 9: An ideal I of a BCH-algebra 1s called a
closed ideal of ¥1f for every xel, we have 0*xel. We
generalize the concept of an ideal to a BH-algebra.

Definition 10: An ideal I of a BH-algebra® is called a
closed ideal of X 1f: 0*xel, for all xel.

Definition 11; Abbass and Dahham (2012): LetXbe a
BH-algebra and I be a subset of¥. Then I 1s called
a BH-1deal of % if it satisfies the following conditions:

«  Oel
*  x*vel and yel inply xel
+ xeland ye £ mmply x*vel, I* X I

Definition 12; .Jun and Kim (2015): A pseudo BH-algebra
15 a nonempty set* with a constant 0 and two binary
operations “*” and “#” satisfying the folloeing condition:

¢ xX*X=x#=0
s X*0=x#0-=x
o xX*y=yx=0=x=y, VxyeX

Definition 13; Jun and Kim (2015): Let (%, * # O)bea
pseudo BH-algebra, then a nonempty subset S of a
pseudo BH-algebra ¥ 15 called a pseudo subalgebra of X,
if for any x, yeS, we have x*y, x#yeS.

Definition 14; Jun and Kim (2015): Let (X_*, # O)bea
pseudo BH-algebra, then I 1s called pseudo ideal of ¥ 1if it
satisfies:

«  Oel
o x*y, x#vel, vel=xel, Vx, ye &

Definition 15; Jun and Kim (2015): A pseudo ideal T of
a pseudo BH-algebra ¥ 13 called a pseudo closed 1deal
of X , if for every x€l, we have 0*x, Offxel.

RESULTS AND DISCUSSION

In this study, we define a new types of a pseudo
ideals, a pseudo essence subset and a pseudo essence
ideal of a pseudo BH-algebra. Also, we study some
propostions to other some types of a pseudo ideals of a
pseudo BH-algebra.

Definition 1: A pseudo BH-algebraX is said a pseudo
O-commutative if:

» x"(Ory) = y* (0w
o xH(OFy)=v#(0*"x). Forallx, v, ze ¥

Example 1: Let % = {0, 1, 2} be a set with the following
Cayley Table 1. Then ¥ 1s a pseudo BH-algebra.

Table 1: Pseudo O-commutative

Definition 2: TetX be a pseudo BH-algebra. Then thae
set G (X) = {xe X: O*x = 0#x =x! is called a pseudo G-part
of X

Example 2: LetX = {0, 1, 2, 3} be a set with the following
Cayley Table 2.

Table 2: Pseudo G-part of X

1ol 123 [#]|0f[1]2]3
ojofrypzy3ffofolrj2fs3
Ifrjof21]s3 111{0]2]3
22110101 2]2(2(0]2
3133310 ]3]3]3]1]0

Definition 3: LetX be a pseudo BH-algebra. Then the set
X, = {xeX: 0*x=0#x =0} 13 called a BCA-partof %.

Example 3: LetX = {0, 1, 2, 3} be a set with the following
Cayley Table 3.

Table 3: Pseudo BCA-part of X

*loj1]2]3 #10]112]3
0lofojojo 0jofojojo
1{1]0[2]3 1]1]0]2]3
21211071 212(2]10]2
31313]3](0 31313|1]0

Definition 4: A nonempty subset I of a pseudo
BH-algebra ¥ 1s called a pseudo B-ideal of % 1f it stisfies:

s 0Ol
»  x* (z#(0*y)), yel imply x*zel
o x#Hz-(0fy), yel imply x#zel
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Example 4: LetX = {0, 1, 2, 3} be a set with the following
cayley (Table 4). Then, ¥is a pseudo BH-algebra and
letI= {0, 1} be a subset of X, then, it 1s a pseudo B-1deal
of X

Table 4: Pseudo B-ideal of X

*lof1]2 #10]1(2
010]0|0 0lo0]0foO
Irfrjogz2 1p1f{of2
21211]0 21212(0

Proposition 1: Let, Xbe a pseude BH-algebra such
that X =3, then, every pseudo ideal of ¥ is a B-ideal of ¥ .

Proof: Let, [ be a pseudo ideal of ¥ and x* (z # (0*y)), yel.
Forall x, v, ze ¥ . Since, *=2%, =x* (z#))el. Since, ¥ isa
pseudo BH-algebre=x*zel. Thus, x*zel. Similarly, x#
(2*(O#y)), vel imply x#zel. Hence, I 18 a pseudo B-ideal
of &.

Proposition 2: Let X be a pseudo BH-algebra. If a pseudo
B-ideal of X¥1s a pseudo G-part of £ then, it 1s a pseudo
1deal of X

Proof: Let, X be a pseudo ideal off andlet x*y, x #yel,

vel. For all x, y, z€X. Since, I 1s pseudo G-pert
of £ =x*0el.=x* (0 # (0*y))el and yel. Since, I 1s a pseudo
B-ideal of ¥ =x*0cl. Since, ¥ is a pseudo BH-algebra=xel.
Similarly, x #yel, yel=xel. Hence, T is a pseudo ideal of ¥ .

Proposition 3: LetX¥be a pseudo BH-algebra such
that y = z # (0*y) and v = z*(0#y), then every pseudo B-
1deal of ¥ 1s a pseudo ideal of .

Proof: Let I be a pseudo B-ideal of £ and x*(z # (0*y)),
vel. For all x, v, ze . Since, y = z # (0*y) then x*y, vel
imply xel. Similarly, x #(2*(0 #y)), yel imply xel. Hence, T
1s a pseudo 1deal of .

Definition 5: A non empty subset T of a pseudo
BH-algebra *¥is called a pseude H-ideal of¥if it
satisfies:

¢ Ol
¢ (x*y)# (x*z)el and yel=xel
o (x#y)* (x#z)eland yel=xel Forallx, y, ze £

Example 5: Tet, ¥ = {0, 1, 2, 3} be a set with the following
Cayley Table 5. Then, *¥is a pseudo BH-algebra and
letI = {0, 1} be a subset of % | then it 1s a pseudo H-1deal
of X .

Table 5: Pseudo H-ideal of X

*fof1]2]3 #lOo0]1[2]3
ojo[1]2]3 ofof1{21|3
1]1]0]2]3 11]1{0[2]2
21211102 2(210]0]1
313101010 313101010

Proposition 4: Every pseude H-ideal of a pseudo
BH-algebra X is a pseudo ideal of X

Proof: Let, [ be a pseudo H*-ideal of ¥ and let x*y,
x # yel and yel. For all x, y, ze X Since, ¥ 15 a pseudo
BH-algebra=(x*y)el = ({(x*y)#0)el = (x*y#(x*x)el and yel.
Since, T is a pseudo H-ideal=xel. Similarly, x#yel and
yel=xel. Hence, I 1s a pseudo 1deal of ¥ .

Definition 6: Le, tX¥be a pseudo BH-algebra. For a
subsets A and B of ¥, then A*B and A#B are defined as
follows:

+  A*B={x*y xeA, yeB}
o A#HB = {x#y: xeA, yeB}

Proposition 5: Let, % be a pseudo BH-algebra.

If 0cBc . Then ¥Bc X, we have Bc A*B and
BcA#B
o If OcAcX. Then ¥YBc X, we have Bc A*B and
BcA#B

Proof: Let, x€A, Sice, ¥is a pseudo BH-algebra,
then, x = x*0€A*B and x =x#0cA#B. Hence, (ACA*B)
(AcA#B). Similarly of (1).

Definition 7: If A is a nonempty subset of a pseudo BH-
algebra X satisfies A*X = A and A#X = A then A 15
called a pseudo essence subset ofX. If A is a
pseudo ideal of X, then it is called a pseudo essence
ideal of .

Example 6: Let, X = {0, 1, 2, 3} be a set with the following
Cayley Table 6.

Table 6: Pseudo essence of X

*10)1]2]3 #10[1(2]3
ofofofo]o ojofofojo
1{1]0]2(3 1j1jo0)2f3
212(1f{0]1 21212{0]1
3[3]13]3(0 313131110

Then¥1s a pseudo BH-algebra. Let, A = {0, 1},
B=1{0,2} and C = {0, 1, 2} then A, B and C are a pseudo
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essence subset of . But D = {0, 3} is not a pseudo
essence subset of X, since, 3*2 = 14D and 3#2 = 2¢D.

Proposition 6: Let, ¥ be a pseudo BH-algebra. Then
every pseudo essence ideeal of ¥ is a pseudo is a pseudo
essence subset of ¥

Proof: Let, A be a pseudo 1deal of ¥ and let x, yeA. Since,
X*YyeACA*ACA* X = A and xHYeACAHACAHY = A,
Hence, A is a pseudo essence subset of X

Remark 1: The converse of prposition (6) may be not true
in general as follows in example (1), since, A is a pseudo
essence 1*3 = 0cA and 1eA but 3¢A and 1#3 =1€A and
leA but 3¢A.

Proposition 7: Let, ¥be a pseudo BH-algebra. Then,
every pseudo essence ideal of ¥ is a pseudo closed ideal
of .

Proof: Let, A be a pseudo essence ideal of ¥, then, OcA.
Let, xcA, then, 0*xcA*AcA*X = A Thus, 0*xcA,
similarly, OfxeA. Hence, A 1s a pseudo essence closed
of .

Definition 8: A nonempty subset T of a pseudo
BH-algebra® Then, I 1s called pseudo BH-1deal a of ¥ 1f 1t
satisfies:

«  Oel

»  x*y, x#yel and yel imply xel

»  xeland yel and mmply x*y, x#yel, I* £, I# £ [ Forall
X, ye X

Proposition 8: Tet, ¥ be a pseudo BH-algebra. Then every
a pseudo essence 1deal of % 1s a pseudo BH-1deal of ®

Proof: Let, A be pseudo essence ideal of % Since,
A*¥X = A then A*XcA and A#X = A, then AHX cA.
Thus, A is a pseudo essence ideal ofX¥and A* X,
A#X cA Hence, A is a pseudo pseudo BH-ideal of %

CONCLUSION

In this study, the notions of pseudo B-ideal, pseudo
H-ideal and pseudo essence of a pseudo BH-algebra are
introduced. Furthermore, the results are examined in
terms of the relationship between pseudo B-idea, pseudo
H-ideal and pseudo essence of a pseudo BH-algebra.
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