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ABSTRACT 
This paper presents some results concerning explicit 
construction of irreducible polynomials of higher degree over 
finite field  from the given sequence of primitive 
polynomials. The explicit construction of irreducible 
polynomials is based on Theorem 4 by Kyuregyan [1] and on  
Varshamov’s operator. A software package (IPG) has been  
designed which allows us to constract  polynomials described 
above. 
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1. INTRODUCTION 
Let  be the operator of Varshamov: )(xfLθ
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Let  be a set of { )(),...,(),( 21 xfxfxf σσ =Σ } σ  primitive 
polynomials with pairwise relatively prime degrees 
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and , where  is a nontrivial 
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Then we have the following theorem. 
Theorem 4. The polynomials 
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and  of degree  and , respectively (where )()( xvψ nT n

∑=

σ ε
1i i=ε and σGv∈ ), are irreducible over .  2F

In this paper we present an overview of the method to 
construct explicitly irreducible polynomials of higher degrees 
over finite field  from the given sequence of primitive 
polynomials. Further,  in section 2 we give the description  of 
a software package IPG (Irreducible Polynomial Generator)   
provided to construct such polynomials, and gives the details 
of its implementation under Armenian Grid infrastructure.  
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2. IMPLEMENTATION  
IPG is a software package which runs on a network cluster 
using MPI as a scheduler. The Scheme 1.1 overviews the 
main operational blocks of  IPG. 
The field operations are performed in the most optimal way as 
possible. For the optimal computation of residue polynomials 

)(mod xϕ we compute and keep the set ))(/(][ xxF ϕ  
(equivalence class) of polynomials in  with degrees less 

than
][xF

))x(deg(ϕ . That is as )x(ϕ  
is an irreducible 

polynomial of degree n  over , or, equivalently, the field 

element 
2F

)010...0(=x

(/(][ xxF

 is the generator of , nF2

))ϕ  is the set of powers of x  modulo )(xϕ . For 

example, for  with 
 

irreducible 

polynomial the computations are summarized in Table 1.1.  
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Scheme 1.1 Operational blocks of the software package IPG 
 
 
 

            
Table1.1 The powers of  modulo  )0010(=x 1)( 4 ++= xxxϕ

 
IPG Input 

{ })(),...,(),( 21 xfxfxf σσ =Σ
nxx =))(deg(),(

 
ϕϕ   

2.1 TASK PARALLELIZATION  
The object is to construct irreducible polynomials with even 

es fro  initially given and higher degre m
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Task paralleling in the program is realized as follows: one of 
the processes is considered as the main (Scheme 2.1 
overviews th parallelization in IPG). It distributes the 
elements of α

e 
Σ among the other processors and registers the 

outcome. Upon receiving these elements of αΣ as IPG input, 
the other processors run IPG and inform the main process on 
the obtained results, namely send the found irreducible 
polynomial to the main process. In the end we obtain the full 

st of ili
fo

rreducible polynomials of higher degrees in explicit 
rms. 

cheme 2.1 Parallelization in IPG 
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IPG output 
 

Irreducible Polynomials 
nxx vv =))(deg(),( )()( ψψ  

Proc_0  (Main) 

Input: αΣ  
nTxFxF =))(deg(),(  

IPG 
Input: )}()...({ xfxf ji

  

Output: 
  
The list of  
Irreducible 
Polynomials 
of  higher 
degrees


