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Abstract—In this paper the notion of a pseudo Samarandache BD-algebra, a pseudo Samarandache ideal , a pseudo Smarandache
closed ideal and a pseudo Samarandache completely closed ideal of a pseudo Samarandache BD-algebra are defined. There
notion are stadied. The relationships among these types of Ideals are discussed.
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Introduction
In 1966 by Y .Imai and K.Iseki introduceed the notion of BCKalgebra[12], In 1998, Y. B. Jun, E. H. Rogh and H. S. Kim
introduceed the notion of a BH- algebra, and the notion of Id of a BH- algebra[12]. In 2022, T.Bantaojai and et. cl. introduceed
the notion of a BD-A [1,12]. In this paper, we define the concepts of a pseudo Smarandache completely closed ideal and a
pseudo Smarandache closed ideal of a pseudo Smarandache BD-algebra. We stated and proved some theorems which determine
the relationships between these notions and some types of a pseudo Smarandache Ideals of a Smarandache BD-algebra.

1. Materials and Methods

In this section, some basic concepts about a BCK-algebra, a BD-algebra, a pseudo BD-algebra, pseudo Id and a pseudo closed
ideal of a pseudo BD-algebra are given.

Definition 1.1[1,12].

A BD-algebra (BD-A) is a non-empty set ¢ with a constant o and a binary “ ¢ ” satisfying the following axioms hold Ve, n € {, if

ee o=¢,Ve €,

(2)(eon) =oandno e=o0,thene =1.

Definition 1.2[14].

A Smarandache (Sm) BD-A is defined to be a BD-A ({;¢,0) in which there exists a proper subset Q of ¢ such that .
i 0€EQ and|Q |=2
ii. Q is a BD — algebra under the operation of ¢.

Definition 1.3[1,12].

Let | be a nonempty subset of a BD-A ({;9,0) and A (# )< ¢ .Then A is called an ideal (Id )of ¢ if it is satisfies:

i.o€ 1,

ii.con€e€landn € A imply ¢ € A, Vegne (.

Definition 1.4[1,12].

A nonempty subset A of a Sm BD — algebra ({;o,0) iscalleda Sm Id of { if:

i.o € 1,

ii.eon€landn € 1 imply ¢ € A, Ve€E (.

Proposition 1.5. Every Id of aSm BD-A ({;¢,0)isaSm Id of {.

Definition 1.6.

Anld AofaBD-A ({;e,0) iscalledaCld Id ofifandonlyifo x ¢ € A forall € € A

Definition 1.7. ASm Id A ofaSm BD -A ({;?,0) is called a Sm closed ideal (Cld)of {if: forall € € 1,0 o ¢ € A

Proposition 1.8. Every Cld 1d of a Sm BHalgebra (;o,0)isaSm Cld of ¢.

Definition 1.9. An Id 1 of a BD-A ({;o, 0) is called a completely closed ideal Cld of ¢ if it is Satisfies: € e n € 1,Ve,n € A

Remark 1.10. Every a CCld of BD-A ({;¢,0) is Cld of .

Definition 1.11. ASm Id AofaSm BD-A ({;o,0)iscalledaSm CCld ofifiexn €A, Ven €L

Proposition 1.12. Every CCld of a BD-A ({;,0) isaSm CCld of ¢.

Remarks 1.13. Everya Sm CCld of Sm BD-A ({;o,0)isaSm Cld of ¢.
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Definition 1.14. A pseudo (Po) BD-A ({;°,0) is anon empty set with a constant 0 and two binary operations o and # satisfying
the following, 3 ¢,n,t €

() eco=cHo=c¢

2 (en)=o0,(etn) =oand (noe) =0,(n # &) = 0 implies e = 1.

Definition 1.15.

A nonempty subset A of a Ps BD-A ({,o, #, 0) is called a Pseudo Ps Id of ¢ if:

i.o€ 1,

ii.eon,etn €l and n € 1 imply ¢ € A, Vene q.

Definition 1.16.

APo IdAofaPs BD-algebra ({,o,# 0)iscalledaPo Cld of ¢, if forevery e € A,we have o ¢ &,0 #¢ € A.
Definition 1.17.

APo IdAofaPs BH -algebra ({0, #,0) iscalled a Po CCld of {, if satisfies: € o n,e#n € A, foralle,n € 1.
Remarks 1.18.

Everya Ps CCld ofaPsBD-A (o, #,0)isaPsCld of .

2. Main Results

In this section, the concepts a Ps Sm BD-A, a pseudo Sm Id, a Ps Sm Clds and a pseudo Sm compeletly Clds of a Ps Sm BD-A
are given.

Definition 2.1.

APsSm BD-A ({,o,#,0) is defined to be a Ps BD-A in which there exists a proper subset @ of ¢ such that

i.o € Qand |Q| = 2

ii. Q is BD — A under the operations "o" and "#" of .

Example 2.2.

The a pseudo BH- algebra ¢ ={0,1,2,3,4 } with constant 0 and binary operations" " and" #" defined the following tables

- o 1 2 3 1 ” o p &2 2 1
(5] [§] 0 5] (3] 4 0 Q Q LA 2 Rl
1 1 () o 2 <3 1 1 [¥] > 3 1
1 [s] =2 B <2 2 = o 1 o
3 3 2 %) O 1 3 |3 a0 o >.
= -+ 2 1 [ [s) 1 1 1 1 1 o
and Q={0,1,2} isaPsSm BD-A .
Definition 2.3.
Let ({,o,#,0) beaPsSm BH-algebra Anonempty subset A of ¢ iscalledaPsSm Id of ¢ relatedto Q (or briefly,a PsSm
Id of ¢ if.
1- o € A4,

2- Vn €A e€on, etn € Limply e € L,Ve € Q

Example 2.4.

Consider the Ps Sm BH- algebra ¢={0,1,2,3,4} with the binary Operations "¢" and " # " defined by the tables.

- 0 1 J 3 4 - (a] 1 2 3 1

(9] 0 (9] 9] 3 4 (u] 0 0 (u} 3 4

1 1 0 o 2 3 1 1 0 0 2 1

1 O 2 4 0 1 0

3| 3204 ] 3 > | 0 | 2

4 -+ 2 1 (%) [3) 1 1 1 2 1 [}

And Q={0,1,2} the subset 1={0,1,3}is aPsSm Id of ¢.

Proposition 2.5.

Let ({,o, #,0) be a pseudo Sm —BD-A .TheneveryaPsld of isaPsSm Id of (.

Proof: It is clear

Remark 2.6.

The following example shows that convers of proposition is not correct in general.

Example 2.7.

Consider the aPs Sm BD- A ¢={0,1,2,3} with binary operations "¢" and "#" defined by the following tables.
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* 0 1 2 3 bl 0 1 2 3
0 0 0 2 3 5] 0 0 2 3
1 1 0 1 2 1 1 0 0 2
2 2 2 0 1 > > > 0 1
- - ~

? SO N N L N = 3 [ 2] 0

And Q ={0,1}. The subset 1={0,2} isaPsSm Id of {butitisnotaPsld of {,since 3¢2=2€1 and3#2=2€1but3 ¢
A Theorem (2.8)
Let ({,o,#,0) be aPs Sm BD- algebra and A be a pseudo Sm Id suchthate ¢ n,e#n € A, foralle € Aandn € A, then A
isaPsldof C.
Proof:
LetAbeaPsSm Id of ({,o,#,0),¢ € {,and n € 4,

1- o0 €A,

2- lete xn,e#n € Aandn €.
Then we have two cases. Case 1 ife € Q = ¢ € 4
Case2 ife & Q,eithere €dore € A.Ife € A = Adisapseudoidealife ¢ 1,= ¢ on,ettn & 1
And this contradiction since € ¢ n,& #n € A. Therefore,, AisaPsid .
Definition 2.9.
APsSm Id AofaPsSm BD-A ((,.o, #,0)iscalledaPsSm Cldof{ if occ,otfe € 1,Ve € 1.
Example 2.10.
TheaPsSmId A1={0,1,3} of ¢ inexample (2.4) isa Ps Sm Cld of ¢.
Definition 2.11.
APsSm Id AofaPsSm BD-A ({0, #,0)iscalledaPsSm CCldof{ if &€ onandetin € 1,Ve,n € A
Example 2.12.
theaPs SmId A={0,4} of ¢ in example (2.4) isa Ps Sm CClId of ¢.
Proposition 2.13.
Let ({,o,#,0) isaPsSm BD —A .Then every a pseudo Sm CCld A of {isaPsSm Cid of ¢.
Proof: It is clear
Remark 2.14. The following example shows that convers of proposition is not correct inganeral.
Example 2.15. Consider the a pseudo Sm BD- algebra {={0,1,2,3} with binary operation”o" "#" defined by the following
tables.

* 0 1 2 3 # 0 1 2 3
o 8] o 1 3 0 [5) 0 2 3
1 1 0 3 1 1 1 0 3 1
2 2 3 0 2 2 2 3 0 3
3 3 2 1 0 3 3 3 1 0

And Q={0,1} , Then { a Ps Sm BD- A where the pseudo Sm Id 1 ={0,1,2}isaPsSm CId of ¢.

ButisnotaPsSm CCld Aof(.Sincele2=3¢A,1#2=3¢ 1, and 1,2 € 1.

Remark 2.16.

Let ({,o, #,0) aPs Sm BD -A and 1 be a Ps CCld of ¢ then A isa Ps Sm CCId of ¢ .

Proposition 2.17.

Let ({,o,#,0) be aPs Sm BD-A and A be Ps Sm Cld suchthateon,e#n & Aforalle € Aand n € A, then 1 isaPs Cld of .
Proof: Let AbeaPsSm Cld of { =lisaPsSm Id of {. By theorem (2.8) , 1isa Ps Sm Cld of ¢ impliesthat 0 ¢ €, o#e € A.
Therefore, | isa Ps Cld of .

Proposition 2.18.

Let ({,o,#,0) beaPs Sm BD-Aand 1 beaPsSm CCldsuchthate on, e#tn ¢ Aforalle € 1and n € 4, then 4 is Ps CCld
of .

Proof: Let A be a Ps Sm CCId of ¢. Thisyield 2 isaPs Sm Id of {. by theorem (2.8) we have A isaPsId of { [since 4 a Ps Sm
CCld of ¢] . It followos € on and e#n € A, for all &, € 1. Hence, 1 isaPs CCld of .

3. Conclusion
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In this paper, the notions ofa Ps Sm BD-A ,a PsSm Id of BD-A ,a PsSm Cld of BD-A ,a Ps Sm CCIld ofa BD-A are

introduced. Furthermore, the results are examined in terms of the relationships between a Ps Sm Cld of BD-A ,aPs Sm CCld

of BD-A
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