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ABSTRACT 

The spectral radius of a complex square matrix A is given by p(A) = 

lim sup,. _ ,(Tr A k ‘jk. A more general result is proved which gives information about ) 

the moduli of all eigenvalues of A. 

It is well known that the spectral radius p(A) of a complex n x n matrix 
A can be described by 

p(A)= lim IIAkl\l/k (1) 

where llAll= \ip( AA*) is the spectral norm of A (see e.g. [l]). The traces of 
powers [2] yield another limit for p(A), 

p(A) = limsup(TrAk)l’k. 
k+Cc 

(2) 

Equation (1) is a special case of the following result of Yamamoto [3]. 

THEOREM 1 [3]. Let the eigenvalues Xi, i=l,...,n, of AECnX” be 
arranged such that 

and let 
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be the singular values of Ak. Then 

lXil = >\rn= ( aik))l’k, i=l,...,n. (4) 

The relation between (1) and Theorem 1 suggests that (2) is also a special 
case of a more general result. It is the purpose of this note to prove the 
following fact. 

THEOREM 2. Let the eigenvalues X , of A E C n x n be arranged as in (3), 
and let 

z” + p;“‘,z”-’ + . . . + ppz + pp 

be the characteristic polynomial of Ak. Then 

Ih,h,... Xi1 = limsupIP~!)iI’/k, i=l,...,n. (5) 
k-m 

Proof. We denote the ith compound matrix of A, which contains all 
i x i minors of A, by C,(A) and recall [l] that the eigenvalues of C,(A) are 
the products X,,,h,, . . . A,, , 1~ m, < m2 < . . ~ < mi 6 n. Hence p( Ci( A)) 
= Ih,A, . . . A il. No& that j$!,!), = Tr C,( Ak). Because C,( Ak) = [C,(A)] k, we 
deduce from (2) 

limsup)TrCi(Ak)ll’k = p(C,( A)) = IX,&. . . hiI. I 

k-m 

In the case i = 1 of (5) we obtain (2) with IX,/ = p(A) and PA?)1 = TrAk. 

1 am grateful to J. Zemhnek for a valuable discussion. 
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