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Abstract　 In th is paper w e invest igate the relat ion betw een BCC2algeb ras and in tegral pomono ids.

T h is is a generalizat ion of a resu lt by I. F leischer in [2 ].
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A n algeb ra (X ; 3 , 0) is ca lled a BCC2a lgeb ra if it sa t isf ies the fo llow ing ax iom s:
(1)　 ( (x 3 y ) 3 (z 3 y ) ) 3 (x 3 z ) = 0 ;
(2)　 x 3 x = 0 ;
(3)　 03 x = 0 ;
(4)　 x 3 0 = x ;
(5)　 x 3 y = y 3 x = 0 im p lies x = y .
T he above defin it ion is a dual fo rm of the o rd inary defin it ion. A ny BCK2a lgeb ra is a BCC2a l2

geb ra, bu t there are BCC2a lgeb ras w h ich are no t BCK2a lgeb ras. A BCC2a lgeb ra is a BCK2a lgeb ra
iff it sa t isf ies the iden t ity

(6)　 (x 3 y ) 3 z = (x 3 z ) 3 y

If (X ; 3 , 0) is a BCC2a lgeb ra, then the rela t ion Φ defined on X by
(7)　 x Φ y iff x 3 y = 0

is a part ia l o rder on X w ith 0 as a smm allest elem en t. M o reover, the rela t ion has the fo llow ing
p ropert ies

(8)　 (x 3 y ) 3 (z 3 y ) Φ x 3 z ;
(9)　 x Φ y im p lies x 3 z Φ y 3 z and z 3 y Φ z 3 x ;
(10)　 x 3 y Φ x

A m ono id is an a lgeb ra (M ; 3 , 1) w ith a b inary opera t ion 3 and a nu lla ry opera t ion 1 ( in2
den t ity) sa t isfying : fo r any x , y , z inM

(M 1)　 x 3 (y 3 z ) = (x 3 y ) 3 z ;
(M 2)　 x 3 1 = 13 x = x

Suppo se Φ is a part ia l o rdering onM such tha t fo r any x , y , z inM

　3 Rece ived date: 1996-10-14; Rev ised date: 1998-02-28
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　　 (PO )　 y Φ z im p lies x 3 y Φ x 3 z and y 3 x Φ z 3 x

T hen (M ; Φ , 3 , 1) is sa id to be a part ia lly o rdered m ono id (b riefly, pom ono id).

If 1 is the grea test elem en t ofM on Φ , then w e say tha tM is in tegra l.

Given a BCC2a lgeb ra (X ; 3 , 0) , fo r any a in X let a21 be such a m ap from X to X tha t

x a - 1 = x 3 a　fo r a ll x in X .

L et a - 1ob- 1 deno te the com po sit ion of the m ap s a - 1 and b- 1 , and deno te

M (X ) = {a - 1o õõõ ob- 1: {a , õõõ, b} is a f in ite subset in X }

W e define a b inary rela t ion ν on M (X ) by

a - 1o õõõ ob- 1 ν u - 1o õõõ ov - 1

if and on ly if, fo r a ll x in X , w e iden t ica lly have x a - 1o õõõ ob- 1 ν u - 1oõõõ ov - 1 o r equ iva len t ly,

(x a - 1oõõõ ob- 1) 3 (x u - 1o õõõ ov - 1) = 0.

Theorem　L et (X ; 3 , 0) be a B CC - a lg ebra. T hen (M (X ) ; ν , o, 0- 1) is a an in teg ra l p om onoid.

Proof　O bviou sly, the opera t ion o sa t isf ies the associa t ive law. Since fo r any x in X w e have

x 0- 1o a - 1 õõõ ob- 1 = (x 3 0) a - 1o õõõ ob- 1 = x - 1oõõõ ob- 1

and

x a - 1o õõõ ob- 1o 0- 1 = x a - 1o õõõ ob- 1

it fo llow s tha t 0- 1 is an iden t ity ofM (X ) , hence (M (X ) ; o, 0- 1) is a m ono id.

Suppo se a - 1
1 o õõõ oa - 1

n ν b- 1
1 o õõõ ob- 1

m . T hen fo r a ll x in X

x a - 1
1 o õõõ oa - 1

n Φ x b- 1
1 o õõõ ob- 1

m

and

(õõõ (x 3 a1) 3 õõõ ) 3 an Φ ( õõõ (x 3 b1) 3 õõõ ) 3 bm (3 )

Fo r any u 1, õõõ , u k in X , rep lace x by (õõõ (x 3 u 1) 3 õõõ ) 3 u k w e ob ta in

(õõõ ( ( ( õõõ (x 3 u1) 3 õõõ ) 3 uk ) 3 a1) 3 õõõ ) 3 an Φ (õõõ ( ( ( õõõ (x 3 u1) 3 õõõ ) 3 uk ) 3 b1) 3 õõõ ) 3 bm

R igh t ly 3 m u lt ip lying bo th sides of (3 ) ineguality by u 1 w e have

( ( õõõ (x 3 a1) 3 õõõ ) 3 an) 3 u 1 Φ ( ( õõõ (x 3 b1) 3 õõõ ) 3 bm ) 3 u 1

R epeat ing the above argum en t m t im es w e ob ta in

(õõõ ( ( (õõõ (x 3 a1) 3 õõõ) 3 an) 3 u1) 3 õõõ) 3 uk Φ (õõõ ( ( (õõõ (x 3 b1) 3 õõõ) 3 bm ) 3 u1) 3 õõõ) 3 uk

Con sequen t ly

(u - 1
1 o õõõ ou - 1

k ) o (a - 1
1 o õõõ oa - 1

n ) ν (u - 1
1 o õõõ ou - 1

k ) o (b- 1
1 o õõõ ob- 1

m )
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and

(a - 1
1 o õõõ oa - 1

n ) o (u - 1
1 o õõõ ou - 1

k ) ν (b- 1
1 o õõõ ob- 1

m ) o (u - 1
1 o õõõ ou - 1

k )

T he fact tha t ν is a part ica l o rdering onM (X ) fo llow s from Φ being a part ia l o rd ing on X .

Since fo r any a1, õõõ , an in X

x a- 1
1 o õõõ oa - 1

n = ( õõõ (x 3 a1) 3 õõõ ) 3 an Φ ( õõõ (x 3 a1) 3 õõõ ) 3 an- 1 Φ õõõ Φ x = x 0- 1　 (by (10) )

it fo llow s tha t 0- 1 is the grea test elem en t ofM (X ) . Summ arizing the above resu lts w e ob ta in tha t

(M (X ) ; Κl, o, 0- 1) is in tegra l pom ono id.

T he above resu lts is a genera liza t ion of a resu lt by I. F leischer in [2 ].

In BCK2a lgeb ra, (M (X ) ; Κl, o, 0- 1) sa t isf ies the comm u ta t ivity.
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BCC-代数与整偏序幺半群

张 小 红
(汉中师范学院数学与计算机科学系, 陕西汉中723001)

摘　　要

本文研究 BCC-代数与整偏序幺半群的关系, 所得结果是 I. Fle ischer 在 [ 2 ]中相应结果的推

广.
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