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ABSTRACT 

In this paper, we introduced the notion new types of algebras pseudo 

BG- algebra, pseudo sub BG –algebra, Pseudo Ideal and pseudo strong 

Ideal of Pseudo-BG-Algebras. We state some Proposition and examples 

which determine the relationships between these notions and some types 

of ideal and we introduced the notion semi pseudo BG- algebra, pseudo 

sub BG –algebra, Pseudo Ideal and pseudo strong Ideal of semi   pseudo-

BG-Algebras. We investigated a new notion, of algebra called semi 

pseudo BG- algebra. We state some Proposition and examples which 

determine the relationships between these notions and some types of 

ideals defined minimal and homomorphism and kernel. 

 

 

1 Introduction 
BCK-algebras and BCI-algebras were introduced by 

Imai. and Iseki as two classes of abstract algebras in 

1966 [1, 2]. It is known that the class of BCK-

algebras is a proper subclass of BCI-algebras. In 

1983, BCH-algebras as a wide class of abstract 

algebras were introduced by Hu and Li [3,4]. In their 

study, it is given that the class of BCI-algebras are 

proper subclasses of BCH-algebras. In 1999, the 

notion of d-algebras that is another useful 

generalization of BCK-algebras was introduced by 

Neggers and Kim [5]. In 2001, a new notion called a 

Q-algebras was introduced by J. Neggers, S. S. Ahn 

and H. S. Kim [6]. At the same time pseudo-BCK-

algebras as an extension of BCK-algebras was 

introduced by G. Geordscu, and A. Iorgulescu [7] In 

2008, pseudo-BCK-algebras as a natural 

generalization of BCI-algebras and pseudo- BCK-

algebras were introduced by W. A. Dudek and Y. B. 

Jun [8]. These algebras have also connections with 

other algebras of logics such as pseudo-MV-algebras 

and pseudo-BL-algebras defined by G. Georgesuc 

and A. Iorgulescu [9] and [10], respectively. As a 

generalization of many algebras, these pseudo 

algebras have been studied by many researchers [11, 

12, 13, 14, 15]. Bajalan and Ozbal introduced Some 

properties and homomorphisms of pseudo-Q algebras 

[16]. In this paper, we introduced the notion new 

types of algebras pseudo BG- algebra, pseudo sub BG 

–algebra, Pseudo Ideal and pseudo strong Ideal of 

Pseudo-BG-Algebras. 

2 Preliminaries 

2.1 Definition [20] 

A 𝑩𝑮- algebra is a non-empty set  𝑿 with a constant 

𝟎 and a binary operation ′′ ∗ ′′ satisfying the 

following axioms: 

I. 𝑥 ∗ 𝑥 = 0  

II. 𝑥 ∗ 0 = 𝑥  

III. (𝒙 ∗ 𝒚) ∗ (𝟎 ∗ 𝒚) = 𝒙, For all 𝒙, 𝒚 ∈ 𝑿 

2.2 Definition [1] 

2.3 A 𝑩𝑯 − algebra, we mean an algebra 

(𝑿; ∗, 𝟎) of type (2,0) satisfying the following 

conditions: 

I. 𝑥 ∗ 𝑥 = 0, 
II. 𝑥 ∗ 0 = 𝑥, 

III. 𝑥 ∗ 𝑦 = 0 and 𝑦 ∗ 𝑥 = 0 imply 𝑥 = 𝑦 ∀ 𝑥, 𝑦 ∈
𝑋.  

2.4 Definition [ 2] 

A pseudo BH-algebra is a non-empty set X with a 

constant 0 and two binary operations " ∗ " and " ⋄ " 

satisfying the following axioms: 

(P1) 𝑥 ∗ 𝑥 = 𝑥 ⋄ 𝑥 = 0; 
(P2)  𝑥 ∗ 0 = 𝑥 ⋄ 0 = 𝑥; 
(P3) 𝑥 ∗ 𝑦 = 𝑦 ⋄ 𝑥 = 0 imply 𝑥 = 𝑦 for all 𝑥, 𝑦 ∈ 𝑋. 
2.5 Definition [2] 

Let (𝑋; ∗,⋄ 0) be a pseudo BH-algebra and let 

∅ ≠ 𝐼 ⊆ 𝑋 . I is called a pseudo subalgebra of 𝑋 if 

http://tjps.tu.edu.iq/index.php/j
https://doi.org/10.25130/tjps.v27i3.48
mailto:shwan.adnan@garmian.edu.krd
http://journalcam.com/wp-content/uploads/2017/12/1-2.pdf
http://journalcam.com/wp-content/uploads/2017/12/1-2.pdf
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𝑥 ∗ 𝑦, 𝑥 ⋄ 𝑦 ∈ 𝐼 whenever 𝑥, 𝑦 ∈ 𝐼 . I is called a 

pseudo ideal of 𝑋 if it satisfies: 

I. 0 ∈ 𝐼, 

II. 𝑥 ∗ 𝑦, 𝑥 ⋄ 𝑦 ∈ 𝐼 and 𝑦 ∈ 𝐼 imply 𝑥 ∈ 𝐼, ∀ 𝑥, 𝑦 ∈
𝑋. 

3 Pseudo – 𝑩𝑮 algebra 

3.1 Definition  

A pseudo- 𝑩𝑮 algebra is a structure (𝑿 ,∗ ,⋄ , 𝟎 ), 

where ∗ and ⋄ are two binary operation on a non-

empty set 𝑿 and  satisfying the following axioms: for 

all 𝒙, 𝒚 ∈ 𝑿, 
P.1   𝑥 ∗ 0 = 𝑥 ◊ 0 = 𝑥 
P.2   𝑥 ∗  𝑥 = 𝑥 ◊  𝑥 = 0 
P.3  (𝑥 ∗ 𝑦)  ◊  (0 ∗ 𝑦) = (𝑥 ◊ 𝑦) ∗  (0 ◊ 𝑦) = 𝑥 
3.2 Properties   

Let (X;∗,◊ ,0) be a pseudo − 𝐵𝐺 algebra then the 

following holds:  

I. If  𝑥 ∗ 𝑦 = 𝑥 ◊ 𝑦 = 0 then 𝑥 = 𝑦 for any 𝑥, 𝑦 ∈ 𝑋 

II. If (𝑦 ∗ 𝑦)  ◊ (0 ∗ 𝑦) = (𝑦 ◊  𝑦)  ∗ (0 ◊  𝑦) then  

(0 ◊ 𝑦) = (0 ∗ 𝑦) 
Proof: I 

If   𝑥 ∗ 𝑦 = 0   and   𝑥 ◊ 𝑦 = 0 then (𝑥 ∗ 𝑦) ◊ (0 ∗
𝑦) = (𝑥 ◊ 𝑦) ∗ (0 ◊ 𝑦) By 𝑃3  

We have that 0 ◊ (0 ∗ 𝑦) = 0 ∗ (0 ◊  𝑦) then 

(𝑦 ∗ 𝑦)  ◊  (0 ∗ 𝑦)  = (𝑦 ◊  𝑦)  ∗  (0 ◊  𝑦) we 

obtion 𝑥 = 𝑦 

Proof: II 

If (𝑦 ∗ 𝑦) ◊ (0 ∗ 𝑦) =  (𝑦 ◊ 𝑦) ∗ (0 ◊ 𝑦). Hence by 

(P.2)  0 ◊ (0 ∗ 𝑦) = 0 ∗ (0 ◊ 𝑦) since 𝑦 ∗ 𝑦 =  𝑦 ◊
𝑦 = 0 then 0 ◊ ( (𝑦 ∗ 𝑦)  ∗ 𝑦 ) = 0 ∗  ((𝑦 ◊ 𝑦)  ◊  𝑦), 

which implies that   0 ◊  𝑦 =  0 ∗ 𝑦 

3.3 Example  

Let X= {0,1} we define the (𝑋;∗,◊ ,0) as follows: 

𝑥 ∗ 𝑦 = 𝑥 + 𝑦 − 2𝑥. 𝑦  

And  𝑥 ◊ 𝑦 = |𝑥 − 𝑦| 
For all 𝑎 , 𝑏 ∈ 𝑋  satisfy 𝑃1 , 𝑃2 and 𝑃3 

Hence    (𝑋;∗,◊ ,0) is pseudo – 𝐵𝐺 - Algebra 

3.4 Example  

Let X= {0,1,2} we define the (𝑋;∗,◊ ,0) as follows: 

Let 𝑎 ∗ 𝑏 = |𝑎 − 𝑏|(√2)𝑎𝑏|𝑎−𝑏||𝑏−2|  and a◊ 𝑏= 

|a − b| (3 − b)
 (ab|a−b|)

(3−b)  

For all 𝑎 , 𝑏 ∈ 𝑋  satisfy 𝑃1 , 𝑃2 and 𝑃3 

Hence    (𝑋;∗,◊ ,0) Is pseudo – BG algebra 

3.5 Properties  

Let (𝑋; ∗,⋄ 0) be a pseudo BG-algebra. Then 

I. the right cancellation law holds in X, i.e., 𝑥 ∗ 𝑦 =
𝑧 ⋄ 𝑦  implies 𝑥 =  𝑧, 

II. 0 ∗  (0 ∗  𝑥) = 0 ⋄ (0 ⋄  𝑥) =  𝑥 for all x ∈ X, 

III. If  0 ∗ 𝑥 = 0 ⋄ 𝑦, 𝑡ℎ𝑒𝑛 𝑥 = 𝑦, ∀ 𝑥, 𝑦 ∈ 𝑋, 

IV. (𝑥 ∗ (0 ∗ 𝑥)) ⋄ 𝑥 = 𝑥, ∀𝑥, 𝑦 ∈ 𝑋.   

Proof: 

I.  Assume that 𝑥 ∗  𝑦 =  𝑧 ⋄  𝑦. Then 

 𝑥 =  (𝑥 ∗  𝑦)  ⋄  (0 ∗  𝑦)  =  (𝑧 ⋄  𝑦)  ∗  (0 ⋄  𝑦)  =
 𝑧. 

II. In axiom (P.3) for definition 3.1, replacing 𝑦 by 

𝑥, we 

have that (𝑥 ∗  𝑥) ⋄  (0 ∗  𝑥) =  (𝑥 ⋄  𝑥) ⋆
 (0 ⋄  𝑥) =  𝑥 since by (P.2)   0 ⋄  (0 ∗  𝑥) = 0 ∗
 (0 ⋄  𝑥) = 𝑥. 
III. If 0 ∗  𝑥 =  0 ⋄  𝑦, then 𝑥 =  (𝑥 ∗  𝑥)  ∗  (0 ∗
 𝑥)  =  (𝑦 ∗  𝑦)  ∗  (0 ∗  𝑦)  =  𝑦 by the axiom (P3) 

for  pseudo BG-algebra.  

IV.  (𝑥 ∗  (0 ∗  𝑥)) ⋄  𝑥 =  (𝑥 ∗  (0 ∗  𝑥)) ∗

 (0 ∗  (0 ∗  𝑥)) =  𝑥 by the axiom (P3) and 

Proposition 3.5 - (II). 

3.6 Pseudo Sub - 𝑩𝑮 algebra 

 Let 𝑋 be pseudo BG- algebra then 𝐼 is called a 

pseudo sub 𝐵𝐺-algebra of 𝑋 if 𝐼 ⊆ 𝑋 𝑎𝑛𝑑 𝑥 ∗
𝑦 𝑜𝑟 𝑥 ◊ 𝑦 ∈ 𝐼 when ever 𝑥, 𝑦𝜖𝐼. 

3.7 Ideal Pseudo –𝑩𝑮 - algebras 

In a pseudo – 𝐵𝐺 algebras, we have a set 𝐼  and 

∅ ≠ 𝐼 ⊆  𝑋 then  𝐼  is pseudo ideal of 𝑋 if it satisfies,  

1. 0 ∈ 𝐼 

2. 𝑥 ∗ 𝑦 ,  𝑥 ◊ 𝑦 ∈ 𝐼 and 𝑦 ∈ 𝐼 imply 𝑥 ∈ 𝐼 for all 

 𝑥, 𝑦 ∈ 𝑋 . Obviously {0} and 𝑋 are pseudo ideal. 

3.8 Definition 

In pseudo -𝑩𝑮-algebras Define the relation "≤'' on X 

by ( x  ≤ 𝒚 ⟷ 𝒙 ∗ 𝒚 = 𝟎 )  or (equivalent 𝒙 ◊ 𝒚 = 𝟎). 

3.9 Proposition 

Let 𝐼 be a pseudo ideal of a pseudo – 𝐵𝐺 algebra  𝑋, 
if 𝑥 ∈ 𝐼  and 𝑦 ≤ 𝑥, then 𝑦 ∈ 𝐼. 
Proof: Assume that 𝑥 ∈ 𝐼 and 𝑦 ≤  𝑥.Then 𝑦 ∗ 𝑥 = 0 

and 𝑦 ◊ 𝑥 = 0. By definition (2.4) 0 ∈ 𝐼; 𝑥 ∗ 𝑦, 𝑥 ◊
𝑦 ∈ 𝐼 and 𝑦 ∈ 𝐼 imply 𝑥 ∈ 𝐼 for all 𝑥, 𝑦 ∈ 𝑋 , we 

have 𝑦 ∈ 𝐼. 
3.10 Proposition 

If  𝐽 is a pseudo ideal of a 𝑝𝑠𝑒𝑢𝑑𝑜 − 𝐵𝐺 𝑎𝑙𝑔𝑒𝑏𝑟𝑎 𝑋, 

then  

i. ∀ 𝑥1, 𝑥2, 𝑥3  ∈ 𝑋 , 𝑥1, 𝑥2 ∈ 𝐽 , 𝑥3 ∗ 𝑥2 ≤ 𝑥1 →
𝑥3 ∈ 𝐽. 

ii. ∀𝑎, 𝑏 𝑐 ∈ 𝑋, 𝑎, 𝑏,∈ 𝐽, 𝑐 ◊ 𝑏 ≤ 𝑎 → 𝑐 ∈ 𝐽. 
Proof: If  𝐽 is a pseudo ideal and let  𝑥1, 𝑥2, 𝑥3 ∈ 𝑋 . 

Such that.  𝑥1, 𝑥2  ∈ 𝐽 and 𝑥3 ∗ 𝑥2 ≤ 𝑥1. Then (𝑥3 ∗
𝑥2) ◊ 𝑥1 = 0 ∈ 𝐽. Since 𝑥1 ∈ 𝐽 and we have 𝑥3 ∗ 𝑥2 ∈
𝐽. Since 𝑥2 ∈ 𝐽 and 𝐽 is a pseudo ideal of  𝑋, then  

𝑥3 ∈ 𝐽. 

3.11 Proposition 

Let A be pseudo ideal of a pseudo −𝐵𝐺 𝑎𝑙𝑔𝑒𝑏𝑟𝑎 𝑋. 

If 𝐵 is a pseudo ideal of  𝐴, then it is a pseudo ideal 

of 𝑋. 

Proof: 

Since 𝐵 is a pseudo ideal of 𝐴, we have 0 ∈ 𝐵.Let 

𝑦, 𝑥 ∗ 𝑦, 𝑥 ◊ 𝑦 ∈ 𝐵 for some 𝑥 ∈ 𝑋. If  ∈ 𝐴, then 

𝑥 ∈ 𝐵 , since 𝐵 is a pseudo ideal of 𝐴. If 𝑥 ∈ 𝑋 − 𝐴, 

then 𝑦, 𝑥 ∗ 𝑦, 𝑥 ◊ 𝑦 ∈ 𝐵 ⊆  𝐴 and so 𝑥 ∈ 𝐴 because 

𝐴 is a pseudo ideal of 𝑋. Thus 𝑥 ∈ 𝐵 since 𝐵 is a 

pseudo ideal of 𝐴.This competes the proof. 

3.12 Definition  

An element w of a 𝑝𝑠𝑒𝑢𝑑𝑜 − 𝐵𝐺 − 𝑎𝑙𝑔𝑒𝑏𝑟𝑎 𝑋 is 

called a pseudo a tom if for every 𝑥 ∈ 𝑋, 𝑥 ≤ 𝑤 

implies 𝑥 = 𝑤. Obviously, 0 is a pseudo atom of  𝑋. 

3.13 Lemma  

A non-zero element 𝑎 ∈ 𝑋 is a pseudo atom of 𝑋 if 
{0, 𝑎}𝑖𝑠 𝑎 𝑝𝑠𝑒𝑢𝑑𝑜 ideal of 𝑋. 
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3.14 Definition   

A non-empty subset 𝐴 of a 𝑝𝑠𝑒𝑢𝑑𝑜 − 𝐵𝐺 −
𝑎𝑙𝑔𝑒𝑏𝑟𝑎 𝑋 is called a pseudo strong ideal of 𝑋 if it 

satisfies definition (3.6)    

(𝑃𝐼3) (𝑥 ∗ 𝑦) ◊ 𝑧, 𝑦 ∈ 𝐴 imply 𝑥 ∗ 𝑧 ∈ 𝐴; 
(𝑃𝐼3′)  (𝑥 ◊ 𝑦) ∗ 𝑧, 𝑦 ∈ 𝐴 𝑖𝑚𝑝𝑙𝑦  𝑥, 𝑦, 𝑧 ∈ 𝑋.  
Note that if 𝑋 is a pseudo- 

𝐵𝐺 − 𝑎𝑙𝑔𝑒𝑏𝑟𝑎 𝑠𝑎𝑡𝑖𝑠𝑓𝑦𝑖𝑛𝑔 𝑥 ∗ 𝑦 =  𝑥 ◊ 𝑦 for all  

𝑥, 𝑦 ∈ 𝑋, then the notation of a pseudo strong ideal 

and a strong ideal  consider . 

3.15 Proposition  

Every pseudo strong ideal is a pseudo ideal. 

Proof: Putting 𝑧 = 0 in by definition (3.14), we have 

𝑥 ∗ 𝑦, 𝑥 ◊ 𝑦, 𝑦 ∈ 𝐴 implied 𝑥 ∈ 𝐴. 

4 Sime Pseudo – 𝑩𝑮 algebra 
4.1 Definition 

Let 𝑋 is a non–empty set, ′′ ∗′′ 𝑎𝑛𝑑 ′′ ◊ ′′  are two 

binary operation satisfying the following axioms: 

P.1   𝑥 ∗ 𝑥 = 𝑥 ◊ 𝑥 = 0 
P.2   𝑥 ∗  0 = 𝑥 ◊  0 = 𝑥 
P.3  (𝑥 ∗ 𝑦)  ◊  (0 ∗ 𝑦) = (𝑥 ◊ 𝑦) ∗  (0 ◊ 𝑦) 

Then  (𝑋;∗,◊ ,0) is semi 𝑝𝑠𝑒𝑢𝑑𝑜 𝐵𝐺 –  𝑎𝑙𝑔𝑒𝑏𝑟𝑎 

4.2 Example 

Let X= {0,1,2} we define the (𝑋;∗,◊ ,0) as follows 
 

∗ 𝟎 𝟏 2  ⋄ 0 1 2 

0 0 1 2 0 0 0 2 

1 1 0 1 1 1 0 1 

2 2 2 0 2 2 0 0 
 

Then it is easy to show that (𝑋;∗ ,0) and (𝑋;◊ ,0) are 

not BG-algebras and (𝑋;∗,◊ ,0) is not a pseudo BG-

algebra because (2 ∗ 1) ◊ (0 ∗ 1) = (2 ◊ 1) ∗
(0 ◊ 1) ≠ 2, but (𝑋;∗,◊ ,0) is a semi pseudo BG-

algebra. 

4.3 Lemma  

Let (X;∗,◊ ,0) be a semi pseudo − 𝐵𝐺 − algebra if 
(𝑦 ∗ 𝑦) ⋄ (0 ∗ 𝑦) = (𝑦 ⋄ 𝑦) ∗ (0 ⋄ 𝑦) then (0 ⋄ 𝑦) =
(0 ∗ 𝑦) 

Proof: since (𝑦 ∗ 𝑦) ⋄ (0 ∗ 𝑦) = (𝑦 ⋄ 𝑦) ∗ (0 ⋄ 𝑦)  by 

P.1 we get 0 ⋄ (0 ∗ 𝑦) = 0 ∗ (0 ⋄ 𝑦). 

4.4 Lemma 

Let (X;∗,◊ ,0) be a semi pseudo − 𝐵𝐺 − algebra  
then  

1. (𝑥 ⋄ 0) ⋄ 0 = 𝑥 𝑎𝑛𝑑 (𝑥 ∗ 0) ∗ 0 = 𝑥 ∀ 𝑥 ∈ 𝑋. 
2. If (0 ∗ 𝑥) = (0 ∗ 𝑦) 𝑎𝑛𝑑 (0 ⋄ 𝑥) = (0 ⋄ 𝑦), then 

𝑥 = 𝑦 ∀𝑥, 𝑦 ∈ 𝑋. 
3. (𝑥 ∗ (0 ∗ 𝑥) ∗ 𝑥 = 𝑥 and  (𝑥 ⋄ (0 ⋄ 𝑥) ⋄ 𝑥 = 𝑥 

Proof: it is clearer 

4.5 Definition  

𝐼 is called a semi pseudo sub 𝐵𝐺-algebra of 𝑋 if 𝐼 ⊆
𝑋 𝑎𝑛𝑑 𝑥 ∗ 𝑦 𝑜𝑟 𝑥 ◊ 𝑦 ∈ 𝐼 when ever 𝑥, 𝑦𝜖𝐼. 

4.6 Definition  

In a semi pseudo – 𝐵𝐺 algebras, let  ∅ ≠ 𝐼 ⊆  𝑋 then  

𝐼  is pseudo ideal of 𝑋 if it satisfies,  

3. 0 ∈ 𝐼 

4. 𝑥 ∗ 𝑦 ,  𝑥 ◊ 𝑦 ∈ 𝐼 and 𝑦 ∈ 𝐼 implies  𝑥 ∈ 𝐼 for all 

 𝑥, 𝑦 ∈ 𝑋 . Obviously {0} and 𝑋 are semi pseudo 

ideal. 

4.7 Theorem  

The intersection two semi pseudo - BG – subalgebra 

is also semi pseudo -BG- subalgebra. 

Proof: let 𝐼 ⊂ 𝑋 and 𝐽 ⊂ 𝑋 are semi Pseudo – BG – 

Algebra  

Since  0 ∈ 𝐼 & 0 ∈ 𝐽  then 0 ∈ 𝐼 ∩ 𝐽  and 𝐼 & 𝐽 ⊂ 𝑋 

then ∅ ≠ 𝐼 ∩ 𝐽 ∈ 𝑋 . 
Let 𝑥 ∗ 𝑦 , 𝑥 ⋄ 𝑦 ∈ 𝐼 ∩ 𝐽  then  𝑥 ∗ 𝑦 , 𝑥 ⋄ 𝑦 ∈  𝐼,  and 

𝑥 ∗ 𝑦 , 𝑥 ⋄ 𝑦 ∈ 𝐽 

Since 𝐼 and 𝐽 are ideal semi Pseudo – BG – Algebra 

then 𝑦 ∈ 𝐼 and 𝑦 ∈ 𝐽  implies 𝑥 ∈ 𝐼 and ∈ 𝐽 , then   

𝑦 ∈ 𝐼 ∩ 𝐽 and implies 𝑥 ∈ 𝐼 ∩ 𝐽. 
4.8 Definition  

In semi pseudo -𝑩𝑮-algebras Define the relation "≤'' 

on X by (x  ≤ 𝒚 ⟷ 𝒙 ∗ 𝒚 = 𝟎)  or  (equivalent 

𝒙 ◊ 𝒚 = 𝟎). 

4.9 Theorem 

 Let (𝑋,∗,⋄ ,0) be a semi pseudo -𝑩𝑮-algebras. If  

𝑥 ∗ (𝑦 ∗ 𝑧) = 𝑥 ⋄ (𝑦 ⋄ 𝑧), ∀ 𝑥, 𝑦, 𝑧 ∈ 𝑋  then 0 ∗ 𝑥 =
𝑥 = 0 ⋄ 𝑥, ∀ 𝑥 ∈ 𝑋. 
Proof:  Let 𝑥 ∈ 𝑋, where  𝑥 = 𝑥 ∗ 0 = 𝑥 ∗ (𝑥 ∗ 𝑥) =
(𝑥 ∗ 𝑥) ∗ 𝑥 = 0 ∗ 𝑥 

and where   0⋄ 𝑥 = 𝑥. 
4.10 Theorem 

Every semi pseudo -𝑩𝑮-algebras (𝑋,∗,⋄ ,0)  satisfy 

the associative law is a group under each operation 

" ∗ " and " ⋄ ". 
Proof: Putting  𝑥 = 𝑦 = 𝑧  in the associative law  
(𝑥 ∗ 𝑦) ∗ 𝑧 = 𝑥 ⋄ (𝑦 ⋄ 𝑧) and using  0 ∗ 𝑥 = 𝑥 ∗ 𝑥 =
𝑥. This means 0 ∈ 𝑋, ∀𝑥 ∈ 𝑋 has a sets inverse the 

element of   𝑋  itself by definition 3.1 P2. There for 

 (𝑋,∗)  and  (𝑋,⋄) are a group. 

4.11 Definition 

 An element 𝑎 of a semi pseudo -𝑩𝑮-algebras. 𝑥 is 

said to be minimal if ∀𝑥 ∈ 𝑋 the following 

implication  𝑥 ≤ 𝑎 → 𝑥 = 𝑎  

4.12 Property  

Let 𝑥 be a semi pseudo -𝑩𝑮-algebras and let 𝑎 ∈ 𝑋.  
If 𝑎 is minimal then  

𝑥 ⋄ (𝑥 ∗ 𝑎) = 𝑎       𝑎𝑛𝑑      𝑥 ∗ (𝑥 ⋄ 𝑎) = 𝑎  

Proof: let 𝑎 is minimal [by  𝑥 ≤ 0 → 𝑥 = 0 ] 

 𝑥 ⋄ (𝑥 ∗ 𝑎) ≤ 𝑎  ∀𝑥 ∈ 𝑋.   𝑆𝑖𝑛𝑐𝑒 𝑎 𝑖𝑠 𝑚𝑖𝑛𝑖𝑚𝑎𝑙 then 

𝑥 ⋄ (𝑥 ∗ 𝑎) = 𝑎 

5 Homomorphism 
5.1 Definition 

Let 𝑋 and 𝑦 be a semi pseudo BG-Algebra. A 

mapping 𝑓: 𝑋 → 𝑌 is called a homomorphism of semi 

pseudo BG-Algebra if  

𝑓(𝑥 ∗ 𝑦) = 𝑓(𝑥) ∗ 𝑓(𝑥)   𝑎𝑛𝑑  𝑓(𝑥 ⋄ 𝑦) = 𝑓(𝑥) ⋄
𝑓(𝑦),   ∀𝑥, 𝑦 ∈ 𝑋  

Note that: if 𝑓: 𝑋 → 𝑌 is homomorphism of semi 

pseudo, then 𝑓(0𝑥) = 0𝑦, where 0𝑥 𝑎𝑛𝑑 0𝑦 are zero 

elements of 𝑥 𝑎𝑛𝑑 𝑦 respectively  

5.2  Example 

Let (𝑋,∗,⋄ ,0) be a semi pseudo BG-Algebra then the 

function 𝑓: 𝑋 → 𝑌 such that 𝑓(𝑥) = 𝑥 ∗ 0, for any 

𝑥 ∈ 𝑋 is a homomorphism of semi pseudo BG-

Algebra  
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𝑓(𝑥) ∗ 𝑓(𝑦) = (𝑥 ∗ 0) ∗ (𝑦 ∗ 0) = (𝑥 ∗ 𝑦) ∗ 0 =
𝑓(𝑥 ∗ 𝑦). And 𝑓(𝑥) ⋄ 𝑓(𝑦) = (𝑥 ∗ 0) ⋄ (𝑦 ∗ 0) =
(𝑥 ⋄ 𝑦) = (𝑥 ⋄ 𝑦) ∗ 0 = 𝑓(𝑥 ⋄ 𝑦). 
5.3 Theorem 

Let 𝑓: 𝑋 ⟶ 𝑌 be a homomorphism of semi pseudo 

BG-Algebra  

I. If 𝐵 is a semi pseudo ideal of 𝑦 ⟶ 𝑓−1(𝐵) is a 

pseudo ideal of 𝑥    

II. If 𝑓 is surjective and 𝐼 is a semi pseudo ideal of 

𝑥, then 𝑓(𝐼) is a semi pseudo ideal of 𝑦.  
Proof:  I.   0𝑦 ∈ 𝑓−1(𝐵), let 𝑦 ∈ 𝑓−1(𝐵) and let 

𝑥1, 𝑥2 ∈ 𝑋  be such that 

  𝑥1 ∗ 𝑦 ∈ 𝑓−1(𝐵)  and  𝑥2 ⋄ 𝑦 ∈ 𝑓−1(𝐵).  To show 

𝑥1, 𝑥2 ∈ 𝑓−1(𝐵)?    

  𝑥1 ∗ 𝑦 ∈ 𝑓−1(𝐵)     ⟶ ∃ 𝑏1 ∈ 𝐵 and  𝑏1 ∈ 𝐵 such 

that 

𝑓(𝑥1 ∗ 𝑦) = 𝑏1   𝑎𝑛𝑑  𝑓(𝑥2 ⋄ 𝑦) = 𝑏2  𝑎𝑙𝑠𝑜  𝑦 ∈
𝑓−1(𝐵), ∃ 𝑏 ∈ 𝐵  

Such that  

𝑦 = 𝑓−1(𝑏)  ⟹ 𝑓(𝑦) = 𝑏   
𝑓(𝑥1) ∗ 𝑓(𝑦) = 𝑓(𝑥1 ∗ 𝑦) = 𝑏1  

𝑏1 ∈ 𝐵 ⟹ 𝑓(𝑥1) ∈ 𝐵  

𝑓(𝑥2) ⋄ 𝑓(𝑦) = 𝑓(𝑥2 ⋄ 𝑦) = 𝑏2  

𝑏2 ∈ 𝐵 ⟹ 𝑓(𝑥2) ∈ 𝐵  

Since 𝐵  is semi pseudo ideal  

∴ 𝑓(𝑥1) ∈ 𝐵   &   𝑓(𝑥2) ∈ 𝐵  𝑖𝑛  𝑌     ⟹     𝑥1 ∈
𝑓−1(𝐵)   &  𝑥2  ∈ 𝑓−1(𝐵)    𝑖𝑛 𝑋  

  𝑓−1(𝐵) is a semi pseudo ideal in 𝑋.   
II.  Assume that f is surjective and let I be a semi 

pseudo ideal of 𝑥 obriousely, 0𝑦 ∈ 𝑓(𝐼). For every 

𝑦 ∈ 𝑓(𝐼).  Let  𝑎, 𝑏 ∈ 𝑌  be such that 𝑎 ∗ 𝑦 ∈ 𝑓(𝐼) and 

𝑏 ⋄ 𝑦 ∈ 𝑓(𝐼),  then there exist 𝑥∗, 𝑥⋄  ∈ 𝐼  such that  

𝑓(𝑥∗) = 𝑎 ∗ 𝑦 and  𝑓(𝑥⋄) = 𝑏 ⋄ 𝑦. Since 𝑦 ∈ 𝑓(𝐼)  

there exist 𝑥𝑦 ∈ 𝐼, 𝑦 = 𝑓(𝑥𝑦).   Also 𝑓  is surjective. 

∃ 𝑥𝑎 , 𝑥𝑏  ∈ 𝑋 such that 𝑓(𝑥𝑎) = 𝑎  and 𝑓(𝑥𝑏) =

𝑏 , 𝑓(𝑥𝑎 ∗ 𝑥𝑦) = 𝑓(𝑥𝑎) ∗ 𝑓(𝑥𝑦) = 𝑎 ∗ 𝑦 ∈ 𝑓(𝐼) and 

𝑓(𝑥𝑏 ∗ 𝑥𝑦) = 𝑓(𝑥𝑏) ∗ 𝑓(𝑥𝑦) = 𝑏 ∗ 𝑦 ∈ 𝑓(𝐼) 

Which implies that 𝑥𝑎 ∗ 𝑥𝑦 ∈ 𝐼  and  𝑥𝑏 ⋄ 𝑥𝑦 ∈ 𝐼,  

since 𝐼 is semi pseudo ideal of 𝑋 we get 𝑥𝑎 , 𝑥𝑏 ∈ 𝐼 

and  𝑎 = 𝑓(𝑥𝑎) ,   𝑏 = 𝑓(𝑥𝑏)  ∈ 𝑓(𝐼)  𝑓(𝐼)  is semi 

pseudo ideal of  𝑋. 
5.4 Corollary 

 Let 𝑓: 𝑋 ⟶ 𝑌 be a homomorphism of semi pseudo 

ideal. Then ker(𝑓) = {𝑥 ∈ 𝑋; 𝑓(𝑥) = 0 }  is a semi 

pseudo ideal of  𝑋. 

5.5  Property 

 Let 𝑓: (𝑋,∗1,⋄1, 0) ⟶ (𝑌,∗2,⋄2, 0) be a 

homomorphism of semi pseudo BG-Algebra.  Then 

𝑥 ∗1 𝑦 , 𝑥 ⋄1 𝑦 ∈ ker (𝑓) if 𝑓(𝑥) = 𝑓(𝑦), ∀𝑥, 𝑦 ∈ 𝑋 

Proof:  Assume that 𝑓(𝑥) = 𝑓(𝑦). Then 

𝑓(𝑥) ∗2 𝑓(𝑦) = 𝑓(𝑥 ∗1 𝑦) = 0 and  𝑓(𝑥) ⋄2 𝑓(𝑦) =
𝑓(𝑥 ⋄1 𝑦) = 0  Hence  𝑥 ∗1 𝑦 , 𝑥 ⋄1 𝑦 ∈ ker(𝑓).  
5.6 Theorem 

 Let  𝑓: 𝑋 → 𝑌 is homomorphism of Semi pseudo 

ideal. Then 𝑓 is monomorphism if 𝑓 ker(𝑓) = {0}. 
5.7 Theorem 

 Let 𝑋, 𝑌, 𝑍  be a Semi pseudo ideal and ℎ: 𝑋 → 𝑌 be 

an onto homomorphism of Semi ideal and  𝑔: 𝑌 → 𝑍 

be a homomorphism of semi pseudo BG-algebra. If 

ker(ℎ) ⊆ ker(𝑔) , ∃ a unique homomorphism of 

Semi pseudo ideal  𝑓: 𝑋 → 𝑍  satisfy 𝑓 ∘ ℎ = 𝑔. 

Conclusion 
we introduced the notion new types of algebras 

pseudo BG- algebra, pseudo sub BG –algebra, 

Pseudo Ideal and pseudo strong Ideal of Pseudo-BG-

Algebras. We state some Proposition and examples 

which determine the relationships between these 

notions and some types of ideal and we introduced 

the notion semi pseudo BG- algebra, pseudo sub BG 

–algebra, Pseudo Ideal and pseudo strong Ideal of 

semi   pseudo-BG-Algebras. 
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 BG –و الجبر شبة الزائف   BG-تركيب الجبر الزائف 
ن , راستي رحيم محمدامين, باجل  شوان عدنان علي نارام خليل ابراهيم باجل    

 ،  قسم الرياضيات ، كلية التربية ، جامعة كرمان

 

 الملخص

 نفذكر الزائفف  القفو   والمثفا  الزائفف المثفالي الجبفر ، BGالزائفف شبه الجبر الجبر، -BG الزائف الجبر من جديدة أنواع مفهوم قدمنا ، البحث هذا في
 .الجبفر – BG زائفف شفبه الجبفر، -BG زائففة شفبه فكفرة وقفدمنا المثاليفة أنفواع وبعفض المففاهيم هفذ  بين العلاقات تحدد التي والأمثلة المقترحات بعض
 تحففدد التففي والأمثلففة المقترحففات بعففض نففذكر   -BGالجبففر الزائففف شففبه يسففم  للجبففر جديففد مفهففوم فففي بحثنففا لقففد  الجبففر  -BG -زائففف شففبه مثففالي

 .والنواة الشكل وتماثل الأدن  الحد المحددة العليا المثل أنواع وبعض المفاهيم هذ  بين العلاقات
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