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                                                            1        Introduction

In 1934,the idea of semiring was given by H.S.Vandiver [1]. One sided prime ideals and one 
sided ideals of prime type  have been studied by [6,10]  . The concept of b-semirings [2] was 
introduced by Ronnason in 2009. Weak-1 ideals and weak-2 ideals in b-semirings have been 
used  by Mohanraj et. al [3]. In this paper we characterize b-semiring using various weak-
ideals and their product.

                                                            2          Preliminaries

Definition 2.1  [2, 6]  An algebraic structure  is called  -semiring if , and  are semigroups such that,
 .
 Definition 2.2 [3]     is  W1RI(W1LI) of  if  and  and
Definition 2.3 [6]   is  W2RI(W2LI) of  if  and  and
Definition 2.4 [3,6]    is left (right) ideal of  if it is both W1R(L) ideal and W2R(L) ideal of .
  
Example 2.5 Let be a b-semiring defined by the following table where 
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Clearly  Is W1LI   is right ideal of 	
                             3 Notations and generators of weak idelas

For every  represents   (a  .... ) times.
For For every  represents  (a o .... ) times.
Every represent .
For every represent .
W1I means  (weak-1 ideal) and W2I means  (weak-2 ideal)
                                                       4 Main Results

Theorem 4.1 For  and  then
           (1) 
           (2)     .
Proof.  Suppose and   than we can write
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From  and 
in similar way part (2) can be proved.

Theorem  4.2.  For  then
(1) 
(2)
Proof. Suppose and 
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Theorem  4.3. For the W1RI generated by  is denoted by   is given as .
Proof.  Suppose  . For and for by theorem 4.1 









Thusis W1RI of . Let  be W1RI in  such that . Now  implies
That  and ,for .Therefore  which shows thatis W1RI
generated by .

Theorem 4.4  For the W1LI generated by   is denoted by  is given as
 
Proof.  Suppose  . Forand for  by theorem 4.2
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Thus is W1LI of.Let  be weak-1 left ideal in  such that . Now 
implies that   and for.Therefore  which shows that is
W1LI   generated  by  
Theorem 4.5  If  is a subset of than 
 
.
Proof. (1) Suppose 
Now we have

implies that 
Now we suppose 

implies 
Therefore from and we get 
        (2) Suppose 
Now 

Let  
Implies  

From and   we get    


5  Product  and   product of weak ideals with right ideals

In this portion we give characteristics of  product and product of different weak ideals
with right ideals .

Definition 5.1. Let  be a -semiring and be two subsets of   then  and
 are defined as below
    and 
Note: Elements of  are in the different form of  and  as mentioned in proofs

Theorem 5.2 If  is W1LI of and is right ideal ofthan
  is W2RI in 
 is W1I in .
Proof. be W1LI and right ideal in 
Taking two elements  where  and 
For  and .
Now







Also	



Therefore   is W2RI of 
(2) We have and  for   and 
Now
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Therefore   is W1I (weak-1 ideal) of .
Remark 5.3 According to the statement of above theorem two questions arise
(1) Is  W2I(weak-2 ideal)  in the above theorem.  (2)  Is  an ideal in the above theorem.
Given example negates these questions.
Example 5.4 Let be a semiring defined by the following table
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Theorem 5.5.  If    is weak-1 right ideal of  and  is right ideal of than
(a)is right ideal in 
(b)  is W1RI in .
Proof.  (a) For W1RI    and a right ideal of than   is W2RI of by  and
in theorem 6. Now let



Thus   is right ideal of .
(b) By equation  and  in theorem 4.1is W1RI of  .

Remark 5.6  According to the statement of above theorem two questions arise
For a W1RI    and a right ideal   in .
(1) Is right ideal in .
Given example negates the question.
Example 5.7 Let  be a  semiring defined by the following table.
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Choosing and as a W1R and right ideal of S.
Now {, } but . So  fails to be W2RI of  
implies    isn’t right ideal of .

6     Product and  roduct of weak deals with left ideals


In this portion we give characteristics of  product andproduct of left
ideals with different weak ideals .

Theorem 6.1 If   is left ideal of  and   is W2RI of  then
(1) is W2I in 
(2)    is W1LI in .
Proof. (1) Let    be left ideal and   be W2RI in 
For  and .
Now





Also


Also

                                                                         .
Therefore   is W2I of  
(2) Now for   and .






Also

                                                                           
Therefore   is W1LI of  .

Remark 6.2 According to the statement of above theorem two questions arise
(1) Is   W1I of     (2) Is  an ideal where   is left ideal and is weak-2 right
ideal of .
.
Given example negates these questions.
Example 6.3 Let  be asemiring defined by the following table.
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Choosing   is a left ideal and is W2RI of . Now
but . So fails to be W1RI of .
Taking   as a left ideal and as a W2RI of .
Now   but   implies that is not
W1RI of  

Theorem  6.4.  If   is left ideal of    and     is W2LI of    then
(1)  is W2LI in 
(2)  is left ideal in 
Proof.  (1) Given    be left ideal and     is W2LI in 
For  and .
Now



Therefore   is weak-2 left ideal of 
(2) For  and  .


Also


Therefore    is left ideal of  .
Remark 6.5 If     is left ideal ofand is W2LI inthen   is not ideal of  
Example 6.6 Let  be a same-semiring which is defined above in the previous example.
Clearly   is a left ideal and   is W2LI of    in the
previous example. Now  but  . So fails 
to beW1RI of . Hence it is not an ideal.

                                                7   Conclusion

Characterisation of b-semirings has been given with the help of   product and product of weak ideals . Theorems based on weak ideals generated by single element have been presented  and with the help of  product of weak 1 right ideal , weak 1 left ideal , weak 2 right ideal ,weak 2 left ideal , left ideal and right ideals theorems have been proved .
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