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Abstract 
 
     We say that a semigroup S is a I-semimedial semigroup if it is both I-left 
( xyxz2 =yzx ) and I-right ( zxyx2 =zyx ) semimedial, where zyx ,,  belong to S and 
where x  and y are idempotents. In this paper it is presented the connection 
between I-semimedial semigroups and some special classes of semigroups. It is 
proved that the class of I-semimedial semgroups, I-medial semigroups and I-
distributive semigroups are the same. It is also proved that the left semimedial 
weakly separative semigroup has no left magnifying element. 
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1 Introduction 
 
A semigroup S  is called medial semigroup if  xzyuxyzu =  where uzyx ,,, belong 
to S . We say that a semigroup S  is a left (right, resp.) 
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semimedial if it satisfies the identity xyxzyzx =2 , ( zxyxzyx =2 , resp.). The 
semigroup S is a semimedial if it is both left and right semimedial. The class of 
semimedial semigroups is considered in [1] and [7]. 
 
The notion of I-medial semigroups and I-commutative semigroups was introduced 
in [3]. In [3] Gangnon proved some general results about regular I-medial 
semigroups. 
 
This paper deals with semigroups which are I-right semimedial and I-left 
semimedial.  First of all we cite some results which will be used in our 
investigation. Secondly, we present the connection between I-semimedial 
semigroups, I-distributive semigroups and some special classes of semigroups. It 
is shown that the I-semimedial semigroups, I-distributive semigroups and I- 
medial semigroups are the same. Finaly, it is shown that the left semimedial 
weakly separative semigroup has no left magnifying element. For notations and 
notions not defined here, we refer to [5] and [6]. 
 
 
 2  Preliminares 
 
A semigroup S  is called: 
-I-left (right, resp.) commutative if it satisfies the 
identity .)( respzyxzxyyxzxyz == , where yx,  are idempotents; 

- By [3] I-commutative if it satisfies the identity yxxy = , where yx,  are 
idempotents; 

-  By [3] I- medial if it satisfies the identity  xzyuxyzu =  where zy,  are 
idempotents; 
- I-left (right, resp.) semimedial if it satisfies the identity xyxzyzx =2 , 
( zxyxzyx =2 , resp.), where yx,  are idempotents;  

-  I-semimedial if it is both I-left and I-right semimedial; 
-  I-left (right, resp.) distributive if it satisfies the identity xyxzxyz =  ( zxyxzyx = ), 
where yx,  are idempotents;  

-  I-distributive if it is both I-left and I-right distributive; 
- By [2] diagonal if it is satisfy the identities xzxyzxx == ,2 ; 
- By [4] weakly separative if for any 22,, yxyxSyx ==∈  implies yx = . 
It is clear that every commutative (medial, semimedial, distributive, resp.) 

semigroup is I-commutative (I-medial, I- semimedial, I-distributive, resp.) 
semigroup. 
 
Proposition 1 (i) ([3]) Every I-comutative semigroup is I –medial; 

(ii) Every I-medial semigroup is I semimedial; 
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(iii) Every I-semimedial semigroup is I-distributive.  
 
PROOF: It is easy.  
 
Proposition 2 (a) Every I-left komutative semigroup is I-left  semimedial; 
                        (b) Every diagonal semigroup is I- semimedial. 
 
PROOF: It is easy.  
 
The converse of Proposition 1, 2 is not true, see examples. 
 
Example 3 The semigroup S given by the table  
 

* a      b      c  
a
b
c  

b      b      b  
b      b      b  
c      c      c  

 
is I-semimedial semigroup and it is not I-commutative (diagonal, I-left 
commutative, resp.) semigroup since bccb ** ≠  ( aa ≠2 , ,**** abcacb ≠  
resp.).                                               
 
Example 4 The semigroup S  given by the table   
   

* a      b      c  
a
b
c  

b      b      a  
b      b      b  
b      b      c  

 
 is I-commutative (I-left commutative, I-semimedial, )  semigroup and it is not 
diagonal since aa ≠2 .  
The examples above imply that every I-semimedial semigroup is not I-
commutative (diagonal, I- left commutative). 
 
Corollary 5 ([1]) Let S  be an idempotent semigroup. Then:  
(i) S  is left semimedial if and only if S  is left distributive; 
(ii) S  is semimedial if and only if S  is a medial.  
   An element a of semigroup S  is called  
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- completely regular element if  exists Sx∈  such that ., xaaxaxaa ==  
-a left magnifying element if exists a proper subset M of S such that .SaM =  
 
Lema 5 ([4]) If a is a completely regular element of a semigroup S , then a is not 
a left magnifying element of S.  
 
 
3 Main results 
 
Proposition 6 The following conditions are equivalent for a semigroup S : 
(i) S  is I-medial  
(ii) S  is I- semimedial  
(iii) S  is I- distributive  
 
PROOF.  It is clear that )()()( iiiiii ⇒⇒ .  

)()( iiii ⇒ Let S  be a I-distributive semigroup. By using I-distributivity 
 xzyuuxzyuxyzyyzyuxyzuxxyzu ===== , where uzyx ,,, belong to S  and 
where zy, are idempotents. 
Then, S  is I-medial semigroup. 
 
Lemma 7    I-left semimedial semigroup S  satisfying xyxy =  (where yx,  are 
idempotents)  is I-commutative.  
 
PROOF.  Let S  be a   I-left semimedial semigroup satisfies xyxy = . Then we have  

yxyyxxyxyxxxyxyxxyxyxxyyxy ======= . 
 
Lemma 8    I-left semimedial semigroup S  satisfying yxy =  (where yx,  are 
idempotents)  is I-left commutative.   
 
PROOF.  Let S  be a   I-left semimedial semigroup satisfies yxy = . Then we have  

yxzxyxzxxyzxyz === . 
 
Lemma 9 Let S  be an idempotent semigroup. Then the following conditions are 
equivalent: 
(i) S  is diagonal semigroup; 
(ii) S  is left semimedial satisfies xyx=x. 
 
PROOF: It is clear that )()( iii ⇒ . Assume )(ii . Then we have  

xzxyxzxxyzxyz === . Hence, S is diagonal semigroup.  
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Lemma 10  Let S  be a left (right resp.) semimedial semigroup and e an 
idempotent of S, then 

)resp.},:),{((},:),{( yexeSSyxReyexSSyxR ee =×∈==×∈=                 * 
is congruence on  S . 
 
PROOF. Let S be a left semimedial semigroup. It is clear that eR  is equivalence. 
Let Szyx ∈,,  so that eRyx ∈),( . Then 

ezyeezyezeyezexeezxezx =====  
so eRzyzx ∈),( . It is clear that eR  is right congruence on S .  
 
Corollary 11 Let S  be a left (right) distributive semigroup and e an idempotent 
of S, then eR (*) is congruence on S. 
PROOF. Similar to that of Lemma 10.   
 
Teorema 12 Left semimedial weakly separative semigroup has no left magnifying 
element. 
 
PROOF.   Let S  be a semimedial weakly seperative semigroup. Assume that S  
has a magnifying element a . Then, a proper subset M  of S exists:. SaM = . It is 
clear SSaSaS == 2, ⇒  

Sx∈∃ :. xaa 2=  
As S  is semimedial semigroup we have 

2222 )(axaaxaaxaxaaaxaxaaaaxaxaaa ======   
From weakly separativity axaa = , a is a regular element. 
Since azxaSSx ==∈ ,  for some Sz∈ . Using left semimediality             

xaxxaxaaxaaxazaazaxaxaxaaxxxxaax ======== 22 , a  completely a 
regular element. By  Lemman 5, a  is not a left magnifying element of S . 
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