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Abstract
	
As suggested by Kasami in the 1970s, instead of the BCH Code, different zeros can be used to construct triple-error-correcting codes. Additionally, some new zero sets were discovered by Bracken and Helleseth (2009) resulting in the formulation of triple-error-correcting codes. These triples were found by Kasami and Bracken for the binary triple-error-correcting code. In the present study ,the focus is on the ternary triple-error-correcting BCH type code and a few new triple-error-correcting codes having zeros and and where gcd (m, n) =1 has been suggested
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1. Introduction

[footnoteRef:1]	Owing to their effective encoding and decoding algorithms, cyclic codes are an interesting class of linear codes. The best known subclass of cyclic codes is the BCH code considered to be important in both theory and practical, as it is capable of correcting errors and is used in communication systems and storage devices. A cyclic code with minimum distance seven is the ternary triple-error-correcting BCH Code. With g(X) being the generator polynomial of the aforementioned codes having, and  as its zeros, a finite field with 3n elements is presumed. The set {1, 3, 5} is defined as zero of the code. Rather than the BCH Code, different zeros can be used to construct binary triple-error-correcting codes as demonstrated by Bracken and Helleseth [2009]. The purpose of the present study is to construct some new zero set of triple-error-correcting BCH type code in F3.Let p1= 1, p2= 3 and   p3= 5 then the parity check matrix H is [1: *Corresponding author: Ajay Kumar is a PhD Scholar] 





The order of H is given 3n by. The code C = 
[,, d]is a code of dimension and the  minimum distance d= 7 between any pair of codeword.

Argument-1: An equation of the form defined on GF () has a maximum of four solutions in x when gcd (k, n) =1 for all b, c and d in GF (). [A.W. Bluher, 2004].
	A notable outcome in coding theory is that if there are no sets of d – 1 column in parity check matrix, then the code has minimum distance at least d and this outcome is used for calculating minimum distance. The fact that H has six linear dependent columns is contradicted to prove the results of the present study, where the resulting minimum distance is seven.

2. List of new zeros of 3-Error Correcting codes

	Zeros
	Conditions
	References

	
	gcd(m,n)=1 ,n is odd
	Theorem-1

	
	gcd(m ,n)=1, n is odd
	Theorem-2



Theorem 3.1The set   set of a triple –error-correcting code provided gcd (m, n) =1, with an addition condition that   for all xGF ().

Proof:  The parity check matrix  H has less than or equal to six dependent columns then there exist elements p, q, r, s, t, u in GF () s.t.



The code with zero set   with gcd (m, n) = 1 has minimum distance 5. Thus, from the two equations, it can be understood that the elements p, q, r, s, t, u have to be different.
We can write this as 
=
= 
Replacing p= p+  , q=  q+  and r=  r+ 
									(3.1.1)
= 		                  (3.1.2)
=				        (3.1.3)
Where &+
From (3.1.1) substituting r = p+ q 
Therefore equations (3.1.2) & (3.1.3) becomes
q + 
q + 
Replacing q = pq and in order to obtain
(3.1.4)
(3.1.5)
The equations (3.1.4) is 
									
Equation (3.1.4) implies

From equation (3.1.5) the  following equation is derived

Put = 
Therefore the equation becomes

As it is known   from Argument-1 it can be understood thatcan have a maximum of four solutions from the above equation 
Theorem 3.2: The set   set of a triple –error-correcting code such that gcd (m, n) =1, for odd n.
Proof: we use the same concept as we do in theorem 1 the systems of equations are

		(3.2.1)
	       (3.2.2)




Where &+

From equation (3.2.1) implies




Therefore equation (3.2.2) becomes


 Put  
The equation is 


Hence by argument 1 the above equation has at most four solutions in  and we are done.

Conclusion

A challenging research problem is to further find such type of triples in ternary case. An attempt in finding zero sets that would be different from the existing ones for this code and working on 4 error-correcting codes would be the focus of future studies.
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