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INTRODUCTION 

We will give some notions for this paper, in 1966,  “K. 

Iseki” with “Y. Imai” introduced BCK [2]. In 1998, 

“Y. Jun”, with “E. Rogh” and “H.. Kim” introduced 

(some basic of algebra of BH) [1].  In 2015, “Y. Jun, 

E. Roh” with “H. Kim” introduced  the basic (a pseudo  

of BH in algebra) [3]. In  2011,“H. Abbas” with 

“H..Saeed” introduced the notions of  respect to an 

element with a fuzzy closed ideals of algebras of BH 

[4].  And we will introduce of this paper, some notions 

in abstract. 

 

1.  Basic Concepts About pseudo  BH-algebra or 

algebra-BH   

   In this section, we give some basics  definitions for 

an algebra of BH and definitions for  pseudo an 

algebra of BH, with a  basics of  BH for a fuzzy an 

algebra and definitions of a homomorphism in a 

mapping with proposition with some  theorems  and 

some examples to explain the relation this definitions. 

 

Definition (1.1)[3]: An algebra of BH be not empty 

subsets or sets Z with (0) be a constant  with operation 

∗ and satisfy the conditions of binary operation, such 

that called An algebra of BH if holding ∀g1, g2 ∈ Z 

i.   g1∗ g1= (constant 0). 

ii.  g1∗ (constant 0) = g1. 

iii. g1∗ g2= g2 ∗ g1 = (constant 0)  imply g1 = g2,. 

 

Definition (1.2)[3]: A pseudo of an algebra of BH is a 

not-empty set Z with )0( be a 

constant with a binary operations "∗","#" holding: 

∀g1, g2 ∈ Z 

i.   g1∗ g1= g1# g1=0,  

ii.  g1∗ g2= g2 # g1 = (constant 0)  imply g1 = g2,  

iii. g1∗ 0 = g1# 0 = g1 

 

 empty – not be any Z    fI ]:)[43( 1. Definition

subset. or  set,  then  a fuzzy subset or set of Z is 

defined be  a mapping f: Z  [0,1] and [0,1] be a 

real numbers ®, 
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a sets  two  C2 with C1 be Let :])[441.( Definition

and hold fuzzy subsets or sets in Z, then :  

1.  (C1∩C2)(g1)=min{C1(g1),C2(g1)}, for all 

g1∈Z.  

2.  (C1∪C2)(g1)=max{C1(g1),C2(g1)}, for all 

g1∈Z.  

 sets subsets or fuzzy all are    C2∪C1and  C2∩C1

in Z, 

s.t, if { C   , α∈ C} is a family of fuzzy subsets or 

sets  in Z,  such that, : 

)( kC
 (g1)= inf {Ck (g1), k∈Γ} and

)( kC
 (g1) = 

sup{ C k  (g1),k∈Γ}, for every g1∈Z 

For all  “ fuzzy subsets or set” in Z. 

on  Cset y subsets or a fuzzLet  :][4).5(1 Definition

a set Z, in interval closed [0,1]. The subsets or  set 

 C  ={ g1∈X, C(g1) ≥ α } is called “fuzzy level 

set” of Z . 

THE MAIN RESULTS 

   we will introduce the some concepts and some types 

of pseudo algebra and a Differential Equations in 

pseudo-algebra of BH- with a fuzzy. Also we state and 

prove some examples and theorems about the 

concepts. In general “algebra differential equation       

( first-order )” (y1 = y1(x) be a function ) is written as 

Y(1) = H1(x1, y1)      

When H1(x1, y1) be any function  

H1 independent on x  and dependent y 

2.   Solve Differential Equations by Pseudo BH-

Algebra 

   we introduce the definitions Differential Equations 

in Pseudo-algebra of BH-. Also we state and prove 

some relations , theorems with examples about these 

definitions. 

 

Definition (2.1):  A Differential Equation ( denoted by 

D. E. ) in Pseudo-algebra of BH   ( denoted by S-BH ) 

, let H1(x1,y1) be a function and (∗),(#) be any two 

binary  operations , (0) be a constant and denoted by    

( D. E. in S-BH ) : 

let  y1 = 1 to has f(x1,1) = H1(x1)……….(1) 

let  x1 = 1 to has f(1,y1) = H1(y1)……….(2) 

and must be hold three condition 

i.   H1(x1) ∗ H1(x1) = H1(x1) # H1(x1) = (0 constant) 

ii.  H1(x1) ∗ (0 constant) = H1(x1)  # (0 constant) = 

H1(x1) 

iii. H1(x1) ∗  H1(y1) = H1(y1) # H1(x1) = (0 constant) 

imply x1= y1 or H1(x1) = H1(y1) 

Example (2.2): Let (R ,\ ,×,1)  be a differential 

equation and a function define as H1(x,y) = 1 

is  hold pseudo-algebra of BH- and D. E. in S-BH 

Solve:  Let  H1(x1) = 1 , H1(y1) = 1 

i. H1(x1) (\operation1)H1(x1)  

= H1(x1)  (× operation2) H1(x1)  

Such that  1\1= 1×1= 1 

ii. H1(x1) (\operation1)1→ 1\1 = 1 = H1(x1)  

and  H1(x1)×1  imply 1×1 = 1 = H1(x1) 

iii. H1(x1) (× operation2) H1(y1) = H1(y1) (\

operation1)H1(x1) imply 1\1 = 1×1 = 1 imply x1= 

y1 

It is ( D. E. in S-BH ). 

Example (2.3): Let (R ,\ ,×,4) be a differential 

equation and a function define as H1(x1,y1) = 2. Is  it  

( D. E. in S-BH ) ? 

Solve:  Let  H1(x1) = 2 , H1(y1) = 2 

i.  H1(x1) (× operation2) H1(x1) = H1(x1((\

operation1)H1(x1) → 2\2 ≠  4  and  2×2 = 4 

ii. H1(x1) (\operation1)4 → 2\4 ≠ 2 = H1(x1)  and  

H1(x1) (× operation2) 4 → 2×4 ≠ 2 = H1(x1) 

It is not ( D. E. in S-BH ) 

Theorem (2.4): Every a pseudo-algebra of BH- of Z  

iff  a D. E. in S-BH of Z  

Proof:  Let  Z  be a D. E. in S-BH of Z to prove is a 

pseudo-algebra of BH-  

Since  H1(x1) = x1  and  H1(y1) = y1 ,  ∀ x1, y1 ∈Z 

i.  x1 ∗ x1 = H1(x1) ∗ H1(x1) = 0  and  x1 # x1= 

H1(x1) # H1(x1) = 0 

ii.  x1 ∗ 0 = H1(x1) ∗ 0 = H1(x1) = x1  and    x1 # 0 = 

H1(x1) # 0 = H1(x1) = x1 

iii. x1 ∗ y1 =H1(x1) ∗  H1(y1) = 0 and y1# x1 = 

H1(y1) # H1(x1) = 0  imply H1(x1) = H1(y1)   x1= 

y1 

Then it is a pseudo-algebra of BH-  

Conversely 

if Z be a pseudo-algebra of BH- of Z. 
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To prove it is a D. E. in S-BH  

Since H1(x1) = x1 and H1(y1) = y1 

i. H1(x1) ∗      H1(x1) = x1∗ x1 = 0 and 

H1(x1) # H1(x1) = x1 # x1 = 0 

ii. H1(x1) ∗   0 = x1 ∗ 0 = x1 = H1(x1) and H1(x1) # 0 

= x1 # 0 = x1= H1(x1) 

iii. H1(x1) ∗  H1(y1) = x1 ∗ y1 = 0 and 

H1(y1) # H1(x1) = y1 # x1 = 0  imply  x1= y1  

H1(x1) = H1(y1)   

Then it is a D. E. in S-BH 

Proposition (2.5): If  Z  be a pseudo-algebra of BH-  

and { H1m(x1)i, x1∈Z, m∈λ}  be  a D. E. in S-BH. 

Then  
m

 H1m(x1) is a D. E. in S-BH.  

Proof:  To prove 
m

  H1im(x1) is a D. E. in S-BH. 

Since H1i(x1) = x1 and H1i(y1) = y1 

i.   
m

  H1im (x1)  ∗
m


i H1im (x1) =

m

 (H1im (x1) 

 ∗  H1im (x1)) = 0  

And   
m

  H1im (x1)  #
m

  H1im (x1) =
m

  (H1im 

(x1)  #  H1im (x1)) = 0 

ii.  
m

  H1im (x1) ∗ 0 =
m

  (H1im (x1) ∗ 0 = 
m

  

H1im (x1)  

And   
m

  H1im (x1)  # 0 =
m

  (H1im (x1) #  0 = 

m

  H1im (x1) 

iii. 
m

  H1im (x1)  ∗
m

  H1im (y1) =
m

 (H1im (x1) 

 ∗  H1im (y1)) = 0   

And 
m

  H1im (y1)  #
m

  H1im x1) =
m

  (H1im 

(y1)  #  H1im (x1)) = 0 

 
m

  H1im (x1) =
 m

  H1im (y1)  imply  x1= y1 

Then, it is a D. E. in S-BH. 

Example (2.6): 

If Z = R  and  R be a real numbers, a binary 

operations  ∗ , #  and (R ,∗, #,0) defined by : 

H1(x1) ∗ H1(y1) =


 

WOxH

yHxHif

.),1(1

)1(1)1(1,,0
 

H1(x1) # H1(y1) =








WOyHxH

yHxHif

.),1(1)1(1

)1(1)1(1,,0

 

For all x1, y1 be a real numbers 

Then, Z is a D. E. in S-BH of X . 

 

Proposition (2.7): 

Let { H1m(x1) m∈λ} be a chain of a D. E. in S-BH. 

Then  
m

H1m(x1)  is a D. E. in S-BH of Z.  

Proof:  to prove 
m

H1m (x1)  is a D. E. in S-BH. 

i.   
m

H1m (x1)  ∗ 
m

 H1m (x1) = 
m

 (H1m (x1) 

 ∗  H1m (x1)) = 0  

And   
m

 H1m (x1)  # 
m

 H1m (x1) = 
m

 (H1m 

(x1)  #  H1m (x1)) = 0 

ii.    
m

 H1m (x1) ∗ 0 = 
m

 (H1m (x1) ∗ 0 = 
m

 

H1m (x1)  

And   
m

 H1m (x1) # 0 = 
m

 (H1m (x1) #  0 = 


m

 H1m (x1) 

iii.   
m

 H1m (x1) ∗ 
m

 H1m (y1) = 
m

 (H1m 

(x1) ∗ H1m (y1)) = 0   

And   
m

 H1m (y1)  # 
m

 H1m (x1) = 
m

 (H1m 

(y1)  #  H1m (x1)) = 0 

  
m

 H1m (x1) =
 


m

 H1m (y1)  imply  x1= y1 

Then it is a D. E. in S-BH. 

 

3.  Solve Differential Equations in a Fuzzy Pseudo-

Algebra of BH-  

   we introduce the definitions Differential Equations 

in fuzzy Pseudo-algebra of BH- . Also we state and 
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prove some relations, examples about these 

definitions. 

 

Definition (3.1): Let f(x,y) or f(b1,b2) be a function 

the domain is R and a rang [0,1] and (∗),(#) be any 

tow binary operations and let (0) be a constant with a 

fuzzy function A(x) 

let  y = b1 = 1 to have f(x,1) = f(b1,1) = f(b1) = f(x) 

……….(1) 

let  x = b2 = 1 to have f(1,y) = f(1,b2) = f(b2) = f(y) 

……….(2) 

and must be hold three condition 

1.  A( 1)1(
1

0
dbbf  ∗

 
1)1(

1

0
dbbf ) =  A( 1)1(

1

0
dbbf  #

 

1)1(
1

0
dbbf ) = A(0) 

2.  A( 1)1(
1

0
dbbf ∗ 0 =  A( 1)1(

1

0
dbbf ),                   

A( 1)1(
1

0
dbbf # 0 =  A( 1)1(

1

0
dbbf ) 

3.  A( 1)1(
1

0
dbbf  ∗

 

2)2(
1

0
dbbf ) =  A( 2)2(

1

0
dbbf

 #
 

1)1(
1

0
dbbf ) = A(0)  imply  A( 1)1(

1

0
dbbf ) =     

A( 2)2(
1

0
dbbf )  

 

Example (3.2): Let (R ,×, \ ,1) be a differential 

equation and defined as f(b1,b2) = 1 is hold fuzzy 

pseudo-algebra of BH-  

 A(x) = 


 

1 =  xif    0.7

1   xif    0.5
     

Solve: Let  f(xb1) = 1 , f(b2) = 1 

1)1(
1

0
dbbf = 11

1

0
db = 1 

2)2(
1

0
dbbf = 21

1

0
db = 1 

1.      A( 1)1(
1

0
dbbf × 1)1(

1

0
dbbf ) =   A( 1)1(

1

0
dbbf

\ 1)1(
1

0
dbbf ) → A( 11

1

0
db × 11

1

0
db ) = A( 11

1

0
db \

11
1

0
db ) →  A(

1

1
) = A(1×1) = A(1) = 0.7 

2.     A( 1)1(
1

0
dbbf ×1) → A( 11

1

0
db ×1) → A(1×1) = 

A(1)  = 0.7 

A( dxxf )(
1

0 \1) → A( 11
1

0
db \ 1) → A(

1

1
) = A(1) → 

A( 11
1

0
db ) = 0.7 

3.    when  A( 1)1(
1

0
dbbf × 2)2(

1

0
dbbf ) →             

A( 11
1

0
db × 21

1

0
db ) → A(1×1) = A(1) = 0.7 

And  A( 2)2(
1

0
dbbf \ 1)1(

1

0
dbbf ) →  A( 21

1

0
db \

11
1

0
db ) → A(

1

1
) = A(1) = 0.7 

 s.t  A( 1)1(
1

0
dbbf × 2)2(

1

0
dbbf ) =  A( 2)2(

1

0
dbbf

\ 1)1(
1

0
dbbf ) = A(1) = 0.7 

imply  A( 1)1(
1

0
dbbf ) = A( 2)2(

1

0
dbbf ) → A(1) = 

A(1) = 0.7 

It is hold a fuzzy pseudo-algebra of BH- 

  

Example (3.3): Let (R ,\ ,×,4) be a differential 

equation and a function define as f(b1,b2) = 2 is hold 

pseudo-algebra of BH-  

 A(x) =

 



  1/2 1,4,8,   xif    0.5

  1/2 1,4,8, =  xif    0.7
          

Solve:  f(b1) = 2 , f(b2) = 2 

1.    A( 1)1(
1

0
dbbf × 1)1(

1

0
dbbf ) =  A( 1)1(

1

0
dbbf \

1)1(
1

0
dbbf ) → A( 12

1

0
db × 12

1

0
db ) = A( 12

1

0
db \

12
1

0
db ) →  A(2×2) = A(

2

2
) → A(4) = A(1) = 0.7 

2.   A( 1)1(
1

0
dbbf ×4) → A( 12

1

0
db ×4) → A(2×4) = 

A(8) → A( 1)1(
1

0
dbbf ) = 0.7 

A( 1)1(
1

0
dbbf \4) → A( 12

1

0
db \ 4) → A(

4

2
) = A(

2

1
) 

→ A( 1)1(
1

0
dbbf ) = 0.7 
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3.    when  A( 1)1(
1

0
dbbf × 2)2(

1

0
dbbf ) →            

A( 12
1

0
db × 22

1

0
db ) → A(2×2) = A(4) = 0.7 

And  A( 2)2(
1

0
dbbf \ 1)1(

1

0
dbbf ) →  A( 22

1

0
db \

12
1

0
db ) → A(

2

2
) = A(1) = 0.7 

s.t  A( 1)1(
1

0
dbbf × 2)2(

1

0
dbbf ) =   A( 2)2(

1

0
dbbf

\ 1)1(
1

0
dbbf ) = A(4) = A(1) = 0.7  imply                  

A( 1)1(
1

0
dbbf ) = A( 2)2(

1

0
dbbf ) → A(2) = A(2) = 

0.5 

It is hold a fuzzy pseudo-algebra of BH-  but is not 

hold pseudo-algebra of BH-  because  f(b1)\f(b1) must 

be equal to f(b1)×f(b1) = 4   

 

REFERENCES 

[1]   Q. P. Hu and X. Li, "On BCH-algebras", Math. 

Seminar Notes Kobe University No. 2, Part 2, 11: 313-

320, 1983. 

[2]  Y. B. Jun, E. H. Roh and H. S. Kim, "On BH-

algebras", Scientiae Mathematicae 1(1), 347–354, 

1998. 

[3]  Y. B. Jun , E.H. Roh and H.S. Kim “ On Pseudo 

BH-algebra “  Honam Mathematical J . 37, no. 2, pp. 

207-219, 2015. 

[4]  H. H. Abass and H. M. A. Saeed, "The Fuzzy 

Closed Ideal with respect to an Element of a BH-

algebra", Kufa University, Msc thesis, 2011. 

 


