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Abstract

Let R be a ring and  be an endomorphism on R. Then the set of

polynomials    Ratataatf i
n

n  10 forms a ring with

multiplication rule   tata  for all .Ra   This multiplication rule

is noncommutative. Therefore, the set of polynomials described is

called skew polynomial ring. In this paper, we consider R to be the

2 by 2 trinion matrix and determine its center.

1. Definitions and Notations

Trinions are elements of a 3-dimensional associative algebra. The set of

trinions can be represented as

 ,,, 210210   aaaaaa ji

where

.1,, 22  jiijijji
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A trinion matrix is a matrix whose entries are trinions. A trinion matrix 

can be represented as 
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
 

For more about trinions, the reader is referred to [1]. In this paper, it is 

necessary to recall the formal definition of a skew polynomial ring and the 

center of a ring. The following definitions can be found in [2-6]. 

Let R be a ring with identity element 1,   be an endomorphism on R, 

and   be a  -derivation on the ring R. Then the skew polynomial ring over 

R with respect to the skew derivation  ,  is a ring that consists of all 

polynomials over R in an indeterminate t denoted by, 

     ,,; 10 RatataatftR i
n

n    

satisfying the following equation, for all ,Ra   

   .atata   

The notation  ;tR  stands for the particular skew polynomial ring 

where .0  Moreover, the structure of the skew polynomial ring  ;tR  is 

different from  .,; tR  

Let R be a ring. Then the center of R, denoted by  ,RZ  is defined as: 

   ., RxxrrxRrRZ   

2. The Main Results 

In this section, we determine the center of skew polynomial ring of 

22   trinion matrix. 

Let   .,
0 22







 






  Mba

ab

a
M  Define    

2222:    MM  by 
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where ji 210 aaaa   and .210 ji bbbb   

Then it is easy to see that   is an endomorphism. 

Center of skew polynomial ring  ;tM  is described in the following 

theorem: 

Theorem 2.1. 
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.,,, 22221212




 nnnn baba  

Proof. The proof is divided into two parts, the first one shows that 
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  .;,,,,, 2222121222 




  tMZbababa nnnnnn   

Then we continue by showing that 
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(1) We show that 
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Let 
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Assume 

 
 

   
 
















m

n

n

nnnn

nn
t

gghh

gg
tp

0

2

222222

222

jiji

ji 0
 

 

   
.

11

1 12

1212

12 
















 n

nn

n
t

gh

g

jiji

ji 0
 



Center of the Skew Polynomial Ring over Trinion Matrix 33 

We show that        ,tptqtqtp      .;  tMtq  Without loss of 

generality, the proof is divided into two cases: 
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where 

      i20221212220211 uuguguugugc nnnn    

   ,012222 juugug nn    

    12220212220221 vvgvguuhuhc nnnn    

     i202212202212 vvgvguuhuh nnnn    
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      i20221212220222 uuguguugugc nnnn    

   ,012222 juugug nn    
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where 

      i20221212220211 uuguguuguge nnnn    

   ,012222 juugug nn    

    12220212220221 vvgvguuhuhe nnnn    

     i202212202212 vvgvguuhuh nnnn    

     ,012222012222 jvvgvguuhuh nnnn    

      i20221212220222 uuguguuguge nnnn    

   ,012222 juugug nn    

      i210122101211 uuuguuugf nn    

   ,21012 juuug n    

    210122101221 vvvguuuhf nn    

     i2101221012 vvvguuuh nn    

     ,2101221012 jvvvguuuh nn    
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      i210122101222 uuuguuugf nn    

   .21012 juuug n    
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Because   ji   and   ,2 ii   we have 
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Because nn pp 22 ii   and ,1212   nn pp ij  we get 
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Now,  tp  in general can be written as: 
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