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ABSTRACT 

Several algebraic structures have been studied by many 

authors to discuss the relationships among them. This article 

aims to study two algebraic structures namely semigroup and 

BA-algebra by combining them in one form namely BA-

semigroup and investigate some of its properties. This paper 

studied the BA-sub-semigroup, an ideal and BA-

homomorphism of a BA-semigroup with some of their 

properties. Some examples are given to illustrate the results. 

 

BA- شبه الزمرة    

 محمد خالد شاحوذ 

 ثانوية الادريسي للبنات ، المديرية العامة للتربية في الرمادي ، وزارة التربية ، بغداد ، العراق 
 

 الملخص
الدد  العديددد مددت الترت اددات القبريددة رددد امدد  درااددتيا مددت ربددي العديددد مددت الاددالع ت مددت ا ددي منارذددة بعددة العفرددات  يمددا   نيددا   دد   الدرااددة ايددد   

 مددت  ددفج دمددن  دداا ت التددرت بت ت القبددريت ت فددي ارت اددة  بريددة والدددة اسددم  ردداا BA-درااددة اددرت بت ت  بددريت ت الدددا ما ردداا الىمددرة والا ددر   بددر
مددب بعددة  والددا هلدد  ردداا  BA-, المعالي و التذددا ي BA-في   ا الاحث ام درااة بعة الخواص القديدة معي راا الىمرة القىئية  BA.-الىمرة
   بعة الامعلة رد ام هرضيا لتوضيح النتائن  BA-الىمرة

 

Introduction 
Abstract algebra is one of the influential branches in 

the field of pure Mathematics. The name of algebra 

came from the book of the mathematician 

Muhammad ibn Musa al-Khwarizmi [1]. This field 

deals with study of the algebraic structures such as 

groups and rings and studied the relationships among 

them.  

Many algebraic structures have been studied by many 

authors in order to present some new notations such 

as BA-algebra which has been introduced by Nouri 

[2]. Further, the same author presented the notation of 

a BS-algebra [3]. Then, some properties of this 

notation have been studied. Furthermore, the 

algebraic structure namely B-algebras has been 

provided by Neggers and Kim [4] and some of its 

properties are studied. A generalization of a B-

algebras namely BG-algebras has been introduced by 

C. B. Kim and H. S. Kim [5]. Then, some of its 

properties are given such as BG-homomorphism, BG-

isomorphism and quotient BG-algebras. Besides, 
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some other properties that concern on the BG-

monomorphism and BG-epimorphism are 

investigated. Moreover, C. B. Kim and H. S. Kim [6] 

introduced the concept of BO-algebras with some of 

its properties. A paper by C. B. Kim and H. S. Kim 

[7] presented the idea of BM-algebras and studied 

some of its properties. Some other studies had 

investigated the direct product of some algebraic 

structures. For example, the concept of the direct 

product of a B-algebras has been introduced by 

Angeline et. al [8]. While, the direct product of a BF-

algebras and BG-algebras are given in [9] and [10] 

respectively. In addition, the Lagrange's Theorem for 

the B-algebras has been studied by Bantug and 

Endam [11].Then, some important mappings which 

concentrated on the direct product of a B-algebras 

have been investigated by Angeline et. al [12].  On 

the other hand, some authors have been presented 

some new concepts by combining two algebraic 

structures and studied some of their properties. For 

instance, an algebraic structure namely BE-

semigroups has been introduced by Ahn and Kim 

[13] with some of its properties. Another algebraic 

structure namely B-semigroups was defined by Çeven 

[14] and some of its properties have been discussed. 

Motivated by the work of previous researchers, we 

presented the notation of BA-semigroup and 

investigated some of its properties in this paper. 

The present paper is structured as follows: In section 

two, some basic results which are important in this 

article are stated. The main results of this paper are 

given in section three. While, section four, followed 

by the conclusions and future research scope of the 

present paper.  

Basic Concepts 

Some basic results which are important for this study 

are given in this section. We started with the 

following definition. 

Definition 2.1 [1] A system (𝒮,⊠) is called 

semigroup, if ⊠ is an associative binary operation. 

Definition 2.2 [2] The mathematical system  (𝒮, ⊞,
0) is said to be BA-algebra, if it satisfying the 

following axioms. 

i.𝓊 ⊞ 0 = 𝓊 for all 𝓊 ∈ 𝒮, 

ii.𝓊 ⊞ 𝓊 = 0 for all 𝓊 ∈ 𝒮, 

iii.𝓊 ⊞ (𝓋 ⊞ 𝓉) = 𝓉 ⊞ (𝓊 ⊞ 𝓋) for all 𝓊, 𝓋, 𝓉 ∈
𝒮. 

Definition 2.3 [2] The system  (𝒮, ⊞, 0) is said to 

be 0-commutative BA-algebra, if for every  𝓊, 𝓋 ∈ 𝒮 

we have 𝓊 ⊞ (0 ⊞ 𝓋) = 𝓋 ⊞ (0 ⊞ 𝓊). 

BA-semigroup 

This section presents the notation of a BA-semigroup 

with some of its properties. We commence by 

presenting the definition of a BA-semigroup which is 

presented as follows. 

Definition 3.1 A mathematical system (𝒮, ⊞, ⊠,
0) is said to be BA-semigroup, if it satisfies the 

conditions below: 

i. (𝒮, ⊞ ,0) is a BA-algebra, 

ii.(𝒮, ⊠) is a semigroup, 

iii. 𝓊 ⊠ (𝓋 ⊞ 𝓉) = (𝓊 ⊠ 𝓋) ⊞ (𝓊 ⊠ 𝓉) and 

(𝓊 ⊞ 𝓋) ⊠ 𝓉 = (𝓊 ⊠ 𝓉) ⊞ (𝓋 ⊠ 𝓉),  ∀𝓊, 𝓋, 𝓉 ∈
𝒮. 

Example 3.1 Consider the two binary operations ⊞ 

and ⊠ which are defined on the non-empty set 𝒮 =
{0,1,2} by the following two Tables. 

 

Table 3.1. BA-algebra 

2 1 0 ⊞ 

2 1 0 0 

1 0 1 1 

0 1 2 2 
 

Table 3.2. Semigroup 

2 1 0 ⊠ 

0 0 0 0 

2 1 0 1 

1 2 0 2 
 

Then, it is easy to verify that (𝒮, ⊞, ⊠, 0) is a BA-

semigroup. For the distributive property of (𝒮, ⊞,
⊠, 0), we have 0 ⊠ (1 ⊞ 2) = 0 ⊠ 1 = 0 =
(0 ⊠ 1) ⊞ (0 ⊠ 2) = 0 ⊞ 0 = 0. Similarly for the 

right side. 

Example 3.2 Consider the two binary operations ⊞ 

and ⊠which are defined on the non-empty set 𝒮 =
{0,1,2} by the following two Tables. 
 

Table 3.3. BA-algebra 

2 1 0 ⊞ 

2 1 0 0 

2 0 1 1 

0 2 2 2 

Table 3.4. Semigroup 

2 1 0 ⊠ 

0 0 0 0 

2 1 0 1 

1 2 0 2 
 

It's clear that (𝒮, ⊞, ⊠, 0) is a BA-semigroup.  

Example 3.3 Consider the two binary operations ⊞ 

and ⊠ which are defined on the non-empty set 𝒮 =
{0,1,2,3} by the following two Tables. 

 

Table 3.5. BA-algebra 

⊞ 0 1 2 3 

0 0 1 2 3 

1 1 0 1 1 

2 2 1 0 3 

3 3 1 3 0 
 

Table 3.6. Semigroup 

⊠ 0 1 2 3 

0 0 0 0 0 

1 0 1 2 3 

2 0 2 0 0 

3 0 3 0 0 
 

Then, (𝒮, ⊞, ⊠, 0) is a BA-semigroup. 

Lemma 3.1 For a semigroup (𝒮, ⊠),  𝓊 ⊠ 0 = 0 ⊠
𝓊 = 0, ∀𝓊 ∈ 𝒮. 

Proposition 3.1 Let (𝒮, ⊞, ⊠, 0) be a BA-

semigroup. Then, 𝓊 ⊠ 0 = 0 ⊠ 𝓊 = 0 for every 

𝓊 ∈ 𝒮. 

https://doi.org/10.25130/tjps.v28i3.1435
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Proof: Let 𝓊 ∈ 𝒮, then by Definitions 2.2, 3.1 we 

have 𝓊 ⊠ 0 = 𝓊 ⊠ (0 ⊞ 0) = (𝓊 ⊠ 0) ⊞ (𝓊 ⊠
0). By Lemma 3.1,we get 0 ⊞ 0 = 0. Similarly, if 

we take the other side which is 0 ⊠ 𝓊 = (0 ⊞ 0) ⊠
𝓊 = (0 ⊠ 𝓊) ⊞ (0 ⊠ 𝓊) = 0 ⊞ 0 = 0. Therefore, 

𝓊 ⊠ 0 = 0 ⊠ 𝓊 = 0 for every 𝓊 ∈ 𝒮. ∎ 

Definition 3.2 Let (𝒮, ⊞, ⊠, 0) be a BA-

semigroup. Then, 

i. If 𝓊 ⊠ 𝓋 = 𝓋 ⊠ 𝓊 for every 𝓊, 𝓋 ∈ 𝒮, then 𝒮 is 

said to be commutative BA-semigroup. 

ii. If 𝓊 ⊞ (0 ⊞ 𝓋) = 𝓋 ⊞ (0 ⊞ 𝓊) for every 

𝓊, 𝓋 ∈ 𝒮, then 𝒮 is said to be 0-commutative BA-

semigroup.  

Remark 3.1 Example 3.1 shows that 𝒮 is 

commutative and 0-commutative BA-semigroup. 

Furthermore, a BA-algebra given in Table 3.1 is a 0-

commutative.  

Definition 3.3 Let (𝒮, ⊞, 0) be a BA-Algebra, then 

its called an associative BA-algebra if for every 

𝓊, 𝓋, 𝓉 ∈ 𝒮  we have 𝓊 ⊞ (𝓋 ⊞ 𝓉) = (𝓊 ⊞ 𝓋) ⊞
𝓉. 

Example 3.4 For Example 3.3, a BA-algebra given in 

Table 3.5 is an associative BA-algebra.  

Proposition 3.2 Let (𝒮, ⊞, ⊠, 0) be a BA-

semigroup. Furthermore, let  ⊞ be an associative 

binary operation. If  𝓊 ⊠ 𝓋 = 𝓋 ⊠ 𝓊, then (𝓊 ⊞
𝓋)2 = 𝓊2 ⊞ 𝓋2. 

Proof: Let  𝓊 ⊠ 𝓋 = 𝓋 ⊠ 𝓊 with 𝓊, 𝓋 ∈ 𝒮. Then, 

by Definition 3.1, we have (𝓊 ⊞ 𝓋)2 = (𝓊 ⊞ 𝓋) ⊠
(𝓊 ⊞ 𝓋) = ((𝓊 ⊞ 𝓋) ⊠ 𝓊) ⊞ ((𝓊 ⊞ 𝓋) ⊠ 𝓋) =

(𝓊2 ⊞ (𝓋 ⊠ 𝓊)) ⊞ ((𝓊 ⊠ 𝓋) ⊞ 𝓋2) = 𝓊2 ⊞

(𝓋 ⊠ 𝓊) ⊞ (𝓋 ⊠ 𝓊) ⊞ 𝓋2 = (𝓊2 ⊞ 0) ⊞ 𝓋2 =
𝓊2 ⊞ 𝓋2.∎ 

Proposition 3.3 Let (𝒮, ⊞, ⊠, 0) be a BA-

semigroup. Furthermore, let  ⊞ be an associative 

binary operation. If  𝓊2𝑘 ⊠ 𝓋 = 𝓋2𝑘 ⊠ 𝓊, then 

(𝓊 ⊞ 𝓋)2𝑚 = 𝓊2𝑚 ⊞ 𝓋2𝑚  where 𝑚 ∈ 𝑍+. 

Proof: By using Mathematical induction on 𝑚. Let 

𝑚 = 1 then, by Proposition 3.2, the statement is true. 

Assume that the statement is true for 𝑚 = 𝑘 in order 

to show that it's true for 𝑘 + 1. That is mean, 

(𝓊 ⊞ 𝓋)2𝑘 = 𝓊2𝑘 ⊞ 𝓋2𝑘. Now, (𝓊 ⊞ 𝓋)2𝑘+1 =
(𝓊 ⊞ 𝓋)2𝑘 ⊠ (𝓊 ⊞ 𝓋) = (𝓊2𝑘 ⊞ 𝓋2𝑘) ⊠
(𝓊 ⊞ 𝓋) = ((𝓊2𝑘 ⊞ 𝓋2𝑘) ⊠ 𝓊) ⊞ ((𝓊2𝑘 ⊞

𝓋2𝑘) ⊠ 𝓋) = (𝓊2𝑘+1 ⊞ (𝓋2𝑘 ⊠ 𝓊)) ⊞ (𝓊2𝑘 ⊠

𝓋) ⊞ 𝓋2𝑘+1) = 𝓊2𝑘+1 ⊞ (𝓋2𝑘 ⊠ 𝓊) ⊞ (𝓊2𝑘 ⊠
𝓋) ⊞ 𝓋2𝑘+1. Thereafter, 𝓊2𝑘+1 ⊞ (𝓊2𝑘 ⊠ 𝓋) ⊞
(𝓊2𝑘 ⊠ 𝓋) ⊞ 𝓋2𝑘+1 = (𝓊2𝑘+1 ⊞ 0) ⊞ 𝓋2𝑘+1 =
𝓊2𝑘+1 ⊞ 𝓋2𝑘+1. Thus, the statement is true for 𝑘 +
1. Therefore, as required. ∎   

Definition 3.4 Let (𝒮, ⊞, ⊠, 0) be a BA-

semigroup and let 𝔒 ⊆ 𝒮 then, 𝔒 is said to be BA-

sub-semigroup of 𝒮, if for every 𝓊, 𝓋 ∈ 𝔒 we have 

𝓊 ⊞ 𝓋 ∈ 𝔒 and 𝓊 ⊠ 𝓋 ∈ 𝔒.  

Example 3.5 For Example 3.1, let 𝔒 = {0,1}, then 𝔒 

is a BA-sub-semigroup of 𝒮. 

Definition 3.5 Let (𝒮, ⊞, ⊠, 0) and (𝒮′, ⊞′, ⊠′,
0′) be two BA-semigroups. Then, the mapping 

𝒯: 𝒮 ⟶ 𝒮′ is said to be BA-homomorphism, if for 

every 𝓊, 𝓋 ∈ 𝒮 we have  

i. 𝒯(𝓊 ⊞ 𝓋) = 𝒯(𝓊) ⊞′ 𝒯(𝓋), 

ii. 𝒯(𝓊 ⊠ 𝓋) = 𝒯(𝓊) ⊠′ 𝒯(𝓋). 

Remark 3.2 Let 𝒯: 𝒮 ⟶ 𝒮′ be a BA-

homomorphism. If 𝒯 is (1-1), then 𝒯 is called BA-

monomorphism. Moreover, If 𝒯 is an onto, then 𝒯 is 

called BA-epimophism and if 𝒯 is a bijection, then 

it's called BA-isomorphism.  

Proposition 3.4 Let 𝒯: 𝒮 ⟶ 𝒮′ be a BA-

homomorphism. Then, 𝒯(0) = 0′. 
Proof: By Definition 2.2, we have 𝒯(0) =
𝒯(0 ⊞ 0) = 𝒯(0) ⊞′ 𝒯(0) = 0′ ⊞′ 0′ = 0′. ∎    

Proposition 3.5 Let 𝒮 and 𝒮′ be two BA-semigroups. 

Furthermore, let 𝒯: 𝒮 ⟶ 𝒮′ be a BA-homomorphism. 

Then,  

i. If 𝔒 is a BA-sub-semigroup of 𝒮, then 𝒯(𝔒) is a 

BA-sub-semigroup of 𝒮′. 

ii. If 𝔒 is a BA-sub-semigroup of 𝒮′, then  𝒯−1(𝔒) is 

a BA-sub-semigroup of 𝒮. 

Proof: (i) Since 𝔒 is a BA-sub-semigroup of 𝒮, then 

by Definition 3.4, we have  𝓊 ⊞ 𝓋 ∈ 𝔒 and 𝓊 ⊠
𝓋 ∈ 𝔒 for every 𝓊, 𝓋 ∈ 𝔒 and let 𝒯(𝔒) =
{𝒯(𝓊): 𝓊 ∈  𝒮}. Since 𝒯: 𝒮 ⟶ 𝒮′ is a BA-

homomorphism, then 𝒯(𝓊 ⊞ 𝓋) =
𝒯(𝓊) ⊞′ 𝒯(𝓋) ∈ 𝒯(𝔒) and 𝒯(𝓊 ⊠ 𝓋) =
𝒯(𝓊) ⊠′ 𝒯(𝓋) ∈ 𝒯(𝔒). (ii) 𝒯−1(𝔒) = {𝓊 ∈
 𝒮: 𝒯(𝓊) ∈ 𝔒} ⊆ 𝒮. That  is mean 𝓊 ∈ 𝒯−1(𝔒) ⟺
𝒯(𝓊) ∈ 𝔒. Next, let 𝓊, 𝓋 ∈ 𝒯−1(𝔒), then 

𝒯(𝓊), 𝒯(𝓋) ∈ 𝔒. Since 𝔒 is a BA-sub-semigroup of 

𝒮′, then we have  𝒯(𝓊) ⊞ 𝒯(𝓋) ∈ 𝔒 and 𝒯(𝓊) ⊠
𝒯(𝓋) ∈ 𝔒. This gives us 𝓊 ⊞ 𝓋 ∈ 𝒯−1(𝔒) and 

𝓊 ⊠ 𝓋 ∈ 𝒯−1(𝔒). Therefore, as required. ∎ 

Proposition 3.6 The composition of two BA-

homomorphisms is a BA-homomorphism. 

Proof: Let 𝒯: 𝒮 ⟶ 𝒮′ and 𝒯∗: 𝒮 ⟶ 𝒮⋆ be two BA-

homomorphisms. By definition 3.5, for every 𝓊, 𝓋 ∈
𝒮 we have 𝒯(𝓊 ⊞ 𝓋) = 𝒯(𝓊) ⊞′ 𝒯(𝓋) and 

𝒯(𝓊 ⊠ 𝓋) = 𝒯(𝓊) ⊠′ 𝒯(𝓋) and similarly for the 

second BA-homomorphism 𝒯∗. Thus, (𝒯 ∘ 𝒯∗)(𝓊 ⊞

𝓋) = 𝒯(𝒯∗((𝓊 ⊞ 𝓋)) = 𝒯(𝒯∗(𝓊) ⊞′ 𝒯∗(𝓋)) =

𝒯(𝒯∗(𝓊)) ⊞′ 𝒯(𝒯∗(𝓋)) = (𝒯 ∘ 𝒯∗)(𝓊) ⊞′ (𝒯 ∘

𝒯∗)(𝓋). Also, (𝒯 ∘ 𝒯∗)(𝓊 ⊠ 𝓋) = 𝒯(𝒯∗((𝓊 ⊠

𝓋)) = 𝒯(𝒯∗(𝓊) ⊠′ 𝒯∗(𝓋)) =

𝒯(𝒯∗(𝓊)) ⊠′ 𝒯(𝒯∗(𝓋)) = (𝒯 ∘ 𝒯∗)(𝓊) ⊠′ (𝒯 ∘

𝒯∗)(𝓋). Therefore, this completed the proof. ∎  

Definition 3.6 Let 𝒯: 𝒮 ⟶ 𝒮′ be a BA-

homomorphism. Then, the kernel of 𝒯 is defined to 

be the set {𝓊 ∈ 𝒮: 𝒯(𝓊) = 0_𝑘}. 

Proposition 3.7 Let 𝒯: 𝒮 ⟶ 𝒮′ be a BA-

homomorphism. Then, kernel  𝒯 is a BA-sub-

semigroup of 𝒮. 

Proof: Let 𝓊, 𝓋 ∈ 𝐾𝑒𝑟 𝒯, then 𝒯(𝓊) = 0_𝑘 and 

𝒯(𝓋) = 0_𝑘. Since 𝒯 is a BA-homomorphism, then 

by Definition 3.5, for every 𝓊, 𝓋 ∈ 𝒮 we have  

𝒯(𝓊 ⊞ 𝓋) = 𝒯(𝓊) ⊞′ 𝒯(𝓋) = 0 ⊞′ 0 = 0. That is 

mean 𝓊 ⊞ 𝓋 ∈ 𝐾𝑒𝑟 𝒯. Again, from Definition 3.5, 

we have 𝒯(𝓊 ⊠ 𝓋) = 𝒯(𝓊) ⊠′ 𝒯(𝓋) = 0 ⊠′ 0 = 0 

https://doi.org/10.25130/tjps.v28i3.1435
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which implies that 𝓊 ⊠ 𝓋 ∈ 𝐾𝑒𝑟 𝒯. Therefore,  

𝐾𝑒𝑟 𝒯 is a BA-sub-semigroup of 𝒮. ∎  

Definition 3.7 Let 𝒮 be a BA-semigroup. 

Furthermore, let Φ ≠ 𝔒 ⊆ 𝒮, then 𝔒 is said to be 

right ( left) ideal of 𝒮, if it satisfies the following 

conditions. 

i. For each 𝓊 ∈ 𝔒, 𝓋 ∈ 𝒮,  𝓊 ⊞ 𝓋 ∈ 𝔒 implies 𝓋 ∈
𝔒, 

ii. For each 𝓊 ∈ 𝔒, 𝓋 ∈ 𝒮,  𝓋 ⊠ 𝓊 ∈ 𝔒 (𝓊 ⊠ 𝓋 ∈
𝔒). 

Moreover, if  𝔒 is both right and left ideal from 𝒮, 

then we say it an ideal from 𝒮. 

Example 3.6 Consider the BA-semigroup which is 

given in Example 3.3. Furthermore, let 𝔒 = {0,2}, 

then 𝔒 is an ideal of 𝒮.  

Proposition 3.8 Let 𝒯: 𝒮 ⟶ 𝒮 ′be a BA-

homomorphism. Then, kernel 𝒯 is an ideal of 𝒮. 

Proof: Let  𝓊 ∈ 𝐾𝑒𝑟 𝒯 with 𝓋 ∈ 𝒮, then 𝒯(𝓊) =
0_𝑘. Without loss of generality, let 𝓊 ⊞ 𝓋 ∈ 𝐾𝑒𝑟 𝒯, 

then by Definition 3.6, we have  𝒯(𝓊 ⊞ 𝓋) =
𝒯(𝓊) ⊞′ 𝒯(𝓋) = 0. From the other side we have 

𝒯(𝓋) = 0. Thus, we get 𝓋 ∈ 𝐾𝑒𝑟 𝒯. Now, since 𝓊 ∈
𝐾𝑒𝑟 𝒯, 𝓋 ∈ 𝒮 and  𝒯 is a BA-homomorphism, then 

we get 𝒯(𝓊 ⊠ 𝓋) = 𝒯(𝓊) ⊠′ 𝒯(𝓋) =
0 ⊠′ 𝒯(𝓋) = 0 which gives us 𝓊 ⊠ 𝓋 ∈ 𝐾𝑒𝑟 𝒯. In 

same way, 𝒯(𝓋 ⊠ 𝓊) = 𝒯(𝓋) ⊠′ 𝒯(𝓊) =
𝒯(𝓋) ⊠′ 0 = 0 which gives us 𝓋 ⊠ 𝓊 ∈ 𝐾𝑒𝑟 𝒯. 

Therefore, 𝐾𝑒𝑟 𝒯 is an ideal of 𝒮. ∎     

Proposition 3.9 Let 𝒯: 𝒮 ⟶ 𝒮′ be a BA-

homomorphism. Furthermore, let 𝒯: 𝒮 ⟶ 𝒮′ be an 

epimorphism. If 𝔒 is an ideal of 𝒮, then 𝒯(𝔒) is an 

ideal of 𝒮′. 

Proof: Let 𝔒 be an ideal of 𝒮, then by Definition 3.7, 

for each 𝓊 ∈ 𝔒, 𝓋 ∈ 𝒮 then 𝓊 ⊞ 𝓋 ∈ 𝔒 implies 𝓋 ∈
𝔒. Also, for each 𝓊 ∈ 𝔒, 𝓋 ∈ 𝒮 then 𝓊 ⊠ 𝓋 ∈ 𝔒 

and 𝓋 ⊠ 𝓊 ∈ 𝔒. Since 𝒯: 𝒮 ⟶ 𝒮′ be an 

epimorphism, then by Remark 3.2, 𝒯: 𝒮 ⟶ 𝒮′ is an 

onto. That is mean, if 𝓊, 𝓋 ∈ 𝒮 there exist 𝓈, 𝓉 ∈ 𝒮′ 

such that 𝒯(𝓊) = 𝓈 and 𝒯(𝓋) = 𝓉. Next, let 𝓈 ∈
𝒯(𝔒) and 𝓉 ∈ 𝒮′, then 𝓈 ⊞ 𝓉 = 𝒯(𝓊) ⊞ 𝒯(𝓋) =
𝒯( 𝓊 ⊞ 𝓋) ∈ 𝒯(𝔒). Thus, we have 𝓈 ⊞ 𝓉 ∈ 𝒯(𝔒). 

Further, 𝓊 ⊠ 𝓋 ∈ 𝔒 ⟹ 𝒯(𝓊 ⊠ 𝓋) ∈ 𝒯(𝔒) ⟹
𝒯(𝓊) ⊠ 𝒯(𝓋) ∈ 𝒯(𝔒) ⟹ 𝓈 ⊠ 𝓉 ∈ 𝒯(𝔒). Similarly 

we can prove the other side. Therefore, 𝒯(𝔒) is an 

ideal of 𝒮′. ∎   

Conclusion 

As a conclusion, this paper presented the notation of a 

BA-semigroup and studied some of its properties. 

This study proved that the kernel of a BA-

homomorphism is an ideal. Moreover, we showed 

that the kernel of a BA-homomorphism is a BA-sub-

semigroup of a BA-semi group. Also we proved that 

the image (pre-image) of a BA-sub-semi group of a 

BA-semigroup is a BA-sub-semi group. For future 

work, this notation can be applied to other algebraic 

structures such as D-algebra and BG-algebra. 
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