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Abstract 

In this paper we introduce the notion of rough prime ideals, rough semi-prime 

ideals, strongly rough irreducible ideals and rough irreducible ideals of -semirings and 

discuss some of its  properties. 
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1 Introduction 

The notion of   rough set was originally proposed by Pawlak[18,19] as a formal tool for 

modeling and processing incomplete data  in information system. In rough set theory any subset of the 

universal set  which has uncertainty  or incomplete in nature  is represented by two ordinary subsets. 

Some authors have studied  the algebraic properties of  rough set. 

Several authors Chinram[3]  and Thillagovindan et.al[22-24]   studied rough sets  in different 

algebraic structures. Davvaz[5] gave the relationship between rough set and ring theory. He 

considered a ring as the universal set and introduced the notion of rough ideals and rough subrings 

with respect to an ideal of a ring. Osman and Davvaz[17] studied the structure of rough 

prime(primary) ideals and rough fuzzy prime(primary) ideals in commutative rings. 

The notion of  -semiring was introduced by Rao[20]. Characterization of ideals in semiring 

was  were given by Ahsan[1], Iseki[12] and Shabir et. Al.[21]. Properties of prime and semi-prime 

ideals in  -semirings were discussed in detail by Dutta and Sardar [6-8].  Jagatap et.al.[13] discussed 

the right ideals, and maximal ideals of  -semirings. Hedayatiet.al.[11] introduced the notion of 

congruence relation in  -semiring.  

 

2 Preliminaries  

Definition 2.1 

Let   and   be two additive semigroups.   is called  -semirings if there exists          

denoted by    , for all       and    satisfying   the following conditions: 

(i)                 

(ii)                 

(iii) a(              +(a     

(iv) a                   for all           and            

Obviously semiring   is a -semiring. 

Let   be a semiring and   be a semigroup. Define a mapping           by        for all 

       and   . Then    is a -semiring.  

Definition 2.2.  An element      is said to be an absorbing Zero if             and     

      for all     and   . 

Definition 2.3: A nonempty subset   of    is said to be sub--semiring of   if       is 

subsemigroup of       and       for all       and   . 


