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In the applications of the theory of Riemann matrices to algebraic 
geometry and arithmetic it is necessary to emphasize the rings of 
complex multiplications in preference to the rational algebra associ
ated to a given Riemann matrix. In recent years A. A. Albert com
pleted and amplified the algebraic theory of Riemann matrices that 
was inaugurated by G. Scorza, S. Lefschetz, and others.1 We shall 
construct in this note the fields of abelian functions of genus n whose 
multiplication rings contain a given order of a totally real field of 
absolute degree n. For the proof we shall compare two types of Rie
mann matrices defined by S. Lefschetz and O. Blumenthal.2 Applying 
equivalences to these Riemann matrices we find suitable matrices 
which show explicitly how a permissible ring of complex multiplica
tions can be realized. 

Let k~R(a) be a totally real field of degree n. Suppose that 
a = a(1\ a(2\ • • • , a(w) are the n conjugate roots of the defining ir
reducible equation ƒ (a) = 0 . Lefschetz3 has determined the form of the 
most general Riemann matrix Oi of genus n whose multiplication 
algebra St(fii) contains an isomorphic image of the field k. The matrix 
fii is equal to 

II TU, riia (1 ) , • • , T W 1 ^ - 1 ; Ti2, rna
(1\ • • • , ri^l)n~l II 

T21, T 2 i a ( 2 ) , • • • , T 2 2 a ( 2 ) n ~ 1 ; T22, T 2 2 a ( 2 ) , • • * , T 2 2 « ( 2 ) n ~ 1 

. 1 

11 ' nit 'ni" » » Tn\(X , T n 2 , T n 2 « > > Tn2Vt \ \ 

where rn, • • • , rn i , T12, • • • , rn2 are complex parameters subject to 
the restriction that Qi satisfy the defining equations of a Riemann 
matrix. 

Now suppose t h a t a i = a(i\ • • • , an = a41> is a basis of k/R. L e t - 4 ^ 

be the minors of the determinant ô = ô(1) = \oip\. Then there ex-
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