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SOME P R O P E R T I E S OF T H E DISCRIMINANT 
MATRICES OF A LINEAR ASSOCIATIVE 

ALGEBRA* 

BY R. F. RINEHART 

1. Introduction. Let A be a linear associative algebra over an 
algebraic field. Let d, e2, • • • , en be a basis for A and let £»•/*., 
(hjik = l,2, • • • , n), be the constants of multiplication corre
sponding to this basis. The first and second discriminant mat
rices of A, relative to this basis, are defined by 

Ti(A) = \\h(eres[ CrsiCij 
i, j = l 

T2(A) = \\h{eres / ,J CrsiC j 

II i , j = l 

where ti(eres) and fa{erea) are the first and second traces, respec
tively, of eres. The first forms in terms of the constants of multi
plication arise from the isomorphism between the first and sec
ond matrices of the elements of A and the elements themselves. 
The second forms result from direct calculation of the traces of 
R(er)R(es) and S(er)S(es), R{ei) and S(ei) denoting, respectively, 
the first and second matrices of ei. The last forms of the dis
criminant matrices show that each is symmetric. 

E. Noetherf and C. C. MacDuffeeJ discovered some of the 
interesting properties of these matrices, and shed new light on 
the particular case of the discriminant matrix of an algebraic 
equation. It is the purpose of this paper to develop additional 
properties of these matrices, and to interpret them in some fa
miliar instances. 

Let A be subjected to a transformation of basis, of matrix M, 

7 J rH%j€j 
J = l 

(* 1,2, n: m = \mr, * 0 ) . 

* Presented to the Society, November 30, 1935. This paper, with proofs 
and details not included here, is on file as a doctoral thesis in the Library 
of the Ohio State University. 
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