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D S O�M��	 S C
 Green ∗- Tk L∗ � R∗ ���p"�$�l


L∗ = {(a, b) ∈ S × S | (∀x, y ∈ S1)ax = ay ⇔ bx = by},
R∗ = {(a, b) ∈ S × S | (∀x, y ∈ S1)xa = ya ⇔ xb = yb}.

# Fountain [5], �� S $d abundant ����Z S 
�M L∗- �� R∗- � %���&
abundant �� S $d quasi-adequate ����Z S 
���hv'�& abundant �� S $
d adequate ����Z S 
���hv'�L	 adequate ��$du A ����Z(!)
e2 = e, a ∈ S, eS ∩ aS = eaS, Se ∩ Sa = Sae.
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)L 1.1[5] D S O�M��� e2 = e, a ∈ S. * eL∗a(eR∗a) .'/. ae = a (ea = a) '

(∀x, y ∈ S1)ax = ay(xa = ya) ⇒ ex = ey(xe = ye).

D S O abundant ��� E O����h	(

f ∈ L∗
a ∩ E, e ∈ R∗

a ∩ E.

*+� 1.1 0) a = ea = af = eaf . o� S O adequate ���* S 
�M L∗- �� R∗-
�*%c�
���	�1�v� L∗

a � R∗
a �c�
���C�kd a∗ � a+. ,1+2�

a = a+a = aa∗ = a+aa∗.
)L 1.2[6] � S O adequate ���*

(∀a ∈ S, e ∈ E)(ea)+ = ea+, (ae)∗ = a∗e.

A- 1.3 abundant �� S 
��� u $d�q
��Z(!) x ∈ E = 〈E〉, x = xux.
�q��� u $d�W
��Z.� uEu d�L	

QU 1.4 � S %��q��� u, *

(∀x ∈ E) uxu ∈ V (x).
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QU 1.7 D S O abundant ��� u O�q���	*

(∀x ∈ S, e ∈ R∗
x ∩ E, f ∈ L∗

x ∩ E
)

x = eux = xuf = euxuf.

� [3] � El-Qallali /)�� S O quasi-adequate ��'%8�W�q��� u, * uS �
Su  d quasi-adequate .��	JlC�w<usAd S O%��q��� u 
 abundant �
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QU 1.8 D S O abundant���%��q��� u. * uS, Su� uSu d quasi-adequate
.��	��� E(uS) = uE = uE, E(Su) = Eu = Eu, E(uSu) = uEu = uEu.

dP m0� uE ⊆ uE ⊆ E(uS), uE O uS 
.�	23�(!) e = ux ∈ E(uS),
e = ux = u · ux = ue ∈ uE, j E(uS) ⊆ uE. 81� uE = uE = E(uS).
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l3/ uS O abundant .���o� x ∈ uS, ( x = uy, y ∈ S. 8d S O abundant �
��Y�4� e ∈ R∗

y ∩ E � f ∈ L∗
y ∩ E. 23� R∗ O =5�h1� ue ∈ uE = E(uS), '

ueR∗x. 81� uS 
�M R∗- �>%���	d/ ufL∗x, r?"1W�2 xuf = x, '(!
) s, t ∈ (uS)1, �

xs = xt ⇒ uys = uyt ⇒ ueuys = ueuyt ⇒ eueuys = eueuyt

⇒ euys = euyt ⇒ ys = yt ⇒ fs = ft ⇒ ufs = uft.

81�,+� 1.14 ufL∗x, uS 
�M L∗-�>%���	;O�uS O S 
 quasi-adequate
.��	�Z�v�V�/	

VN 1.9 �u �W� *uSu O adequate .���u(Reg S)u OuSu 
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io?<���B O, bG'
io?<=����� b0 = e.

( S = A ∪ B ∪ {1}, �$��>W�l


ambn = bm+n, bnam = an+m, m > 0, n ≥ 0.

I?1/ S O�M��� 1 O?f�	 S 
 L∗- �d A ∪ {1}, B; R∗- �d {1}, A ∪ B.
E(S) = {1, e}O�M�L	81�S O�M adequate���1O�W�q���	EO S = 1S1
@Ou A ���8d Se ∩ Sa = B ∩ A �= B\{e} = Sae. Y�� 1 @O8�W�q���	

23�F��Ou A ���h1�
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 Green T

k	D S O adequate ��	@IQIx�o������Ld E◦ = uEu.
)L 2.1[1] D x, y ∈ S, e, f, g, h ∈ E, ' eLx+, fRx∗, gLy+, hRy∗. * e, g ∈ Eu,

f, h ∈ uE, '� e(xfg)+L(xfgy)+, (fgy)∗hR(xfgy)∗.
;O��$

W = W (E,S) = {(e, x, f) ∈ Eu × S × uE | eLx+, fRx∗}.

*0JL
(e, x, f)(g, y, h) = (e(xfg)+, xfgy, (fgy)∗h)

� W C�$��M��>W	����h1��l� [1] �v+
R����ZO [2] � [3] �
p�8Z
��vL
aV	

AL 2.2[1] W O
��W�q��� u = (u, u, u) 
 abundant ���' E(W ) =
{(e, x, f) ∈ W | x ∈ E◦, fe = x}, E(W ) = {(e, x, f) ∈ W | x ∈ E◦} 
 E, uWu 
 S. X
��!)
��W�q���
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fG ,;+� 2.1 �vLC\ [1] �p�8Z0JPr]�Y��� 2.2 JlCO [1] �
R���
E�GEb	

d��S
��W�q���
 quasi-adequate ��	h1.�l3
�sd�8Z	
)L 2.3[3] D S O abundant ��� u O��W�q���	*
(i) S O quasi-adequate ��.'/. u O�q?f&
(ii) S O adequate ��.'/. u O?f�	
)L 2.4 D E O%�W�q��� u 
�	* E 3d�W�	
dP ,+� 2.3, u O E 
�q?f	!\ e, x, y ∈ E, 23� uEu O�L�h1�

exye = euxuuyue = euyuuxue = eyxe.

81� E O�W�	
no� E = E O
��W�q��� u 
�	,+� 2.4 4 E O�W�	����h1�
)L 2.5 D x, y ∈ S, f, g ∈ E, fRx∗, gLy+, *
(i) xfgy = xy;

(ii) (xfg)+ = (xy)+, (fgy)∗ = (xy)∗.

dP (i) 23� fx∗ = x∗, y+g = y+, fg ∈ E◦ � E 
�Wx�h1�

xfgy = xx∗fgx∗y = xy+x∗gfx∗y = xy+gfx∗y = xy+x∗x = xx∗y+y = xy.

(ii) ?/ xfgy+R∗xfgy. 81

(xfg)+ = (xfgy+)+ = (xfgy)+ = (xy)+.

�V�/ (fgy)∗ = (xy)∗.

n��h1�$

Q = Q(E,S) = {(e, x, f) ∈ Eu × S × uE | eLx+, fRx∗}

���>W
(e, x, f)(g, y, h) = (e(xy)+, xy, (xy)∗h).

8_�� 2.2 �+� 2.5, h122�

AL 2.6 Q O%�W�q��� u = (u, u, u) 
 quasi-adequate ���' E(Q) =
{(e, x, f) ∈ Q | x ∈ E◦} 
 E, uQu 
 S. X��!)%�W�q���
 quasi-adequate
��[��1R�	
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3 FBRY
h1�]9��%�W�q���
�3O�W�	E� Z@O �W��!�W�	
)L 3.1 D E O�M�� u ∈ E. *
(i) E  �W�* u O�W�q
.'/. u O!?f�&
(ii) E !�W�* u O�W�q
.'/. u O ?f�	
dP (i) � u O�W�q����*

(∀e ∈ E) eu = e · eu = eue = e.

Y�� u O!?f�	
� u O!?f��*m0 u O�q���	23�

(∀e, f ∈ E) ueu · ufu = u · ufu · eu = ufu · ueu.

h19� uEu O�M�L�j u O�W�q���	
(ii) �V�/	
no� E O �W�� u O!?f�	, Eu = E, uE = uEu, h1�(!) x ∈ S,

f ∈ uE, fRx∗ .'/. f = x∗. ;O�h12�

Q = Q(E,S) = {(e, x, f) ∈ E × S × uE | eLx+, f = x∗}
= {(e, x, x∗) ∈ E × S × uE | eLx+}.

�5h_
L = L(E,S) = {(e, x) ∈ E × S | eLx+}.

�$`f
(e, x)(g, y) = (e(xy)+, xy).

*h1��v+�l

AL 3.2 L = L(E,S) O�M quasi-adequate �������h_O%�!?f�
 �

W�	X��!)�[
��[��1R�	
(^"�D E O!�W��% ?f�	(

R = R(S,E) = {(x, f) ∈ S × E | fRx∗}.

�$`f
(x, f)(y, h) = (xy, (xy)∗h).

h1�
AL 3.3 R = R(S,E) O�M quasi-adequate �������hO%� ?f�
!�W

�	X��!)�[
��[��1R�	
no� E O�v�� u O�!3�	* u O�W�q����' Eu O _��� uE O

!_��� uEu = {u}. �1�v� S O%c���� u 
 adequate ��	I?/)�(!)
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x ∈ S, e ∈ Eu, f ∈ uE, � x+ = x∗ = u, eLuRf . 81�h1�
Q = Q(E,S) = {(e, x, f) ∈ Eu × S × uE | eLuRf} = Eu × S × uE.

�C`fd

(e, x, f)(g, y, h) = (e(xy)+, xy, (xy)∗h) = (eu, xy, uf) = (eg, xy, fh).

;O�h12�
AL 3.4 abundant ������hd�v�.'/.Z=R;` _���%c���

�
 adequate ���!_��
\f	
��
�h1�
VN 3.5 ���hd�v�
�*��O�v�	
�]ItX^_yQ�`m{~N(�g
{��FJ~(�g��
�HyEv|	

} J W X
[1] Jing Fengjie. Abundant semigroups with a normal medial idempotent. J Math. 1994, 3: 451–455.
[2] Blyth T S, McFadden R. On the construction of a class of regular semigroups. J Algebra, 1983, 81: 1–22.
[3] El-Qallali A. On the construction of a class of abundent semigroups. Acta Math Hung, 1990, 56: 77–91.
[4] Howie J M. A Introduction to Semigroup Theory. London: Academic Press, 1976.
[5] Fountain J B. Adaquate semigroups. Proc Edinburgh Math Soc, 1979, 22: 113–125.
[6] Fountain J B. Abundant semigroups. Proc London Math Soc, 1982, 44(3): 103–129.

The Construction of a Class of Abundant Semigroups

Jing Fengjie
(Faculty of Business Administration, Wuhan University, Wuhan 430072, China)

Chen Hui
(Suihua Teachers College, Suihua 152061, China)

Zeng Xiangjin
(Jingzhou Teachers College, Jiangling 434104, China)

Abstract: In this paper, we discuss the properties of medial idempotents on abundant semi-
groups, study quasi-adequate semigroups with a normal medial idempotent and some extreme
cases of such semigroups, and give the description of structure of every type of such semigroups,
respectively.
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