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BOUNDS FOR MATRIX MOMENTS 
GENE H. GOLUB* 

1. Introduction. Let A be a real symmetric positive definite n X n 
matrix with 

Aui = KiUi, (i = 1, 2, • • -, n) 

ujuj = dij9 and 0 < Ax = X2 = * * * = K> L e t ro be an arbitrary 
vector and consider the Krylov sequence 

ri+l = Arh for i = 0 ,1 , • • - , £ - 1, 

so that 

r . = AVO ( i = 0 , l , • - • , * ) . 

Let 

Mp* = rp
Trq = (A%) T A% 

= r0^A^+% 

Thusifr0 = Sl-iû^Ui, 

Mm = E a ^ V 1 - Xmda(X) (m = 0,1 , • • -,2fc) 
i = i 

where a(A) = 0 for A ê A.!, 

= V + • • • + a? ^ < A S U 

= « ! 2 + • • • + o„2 A n < A. 

Thus, {jLtm}m=i are a set of moments associated with the distribution 
function a(A). 

In certain applications (cf. [1]) we are interested in determining 
bounds for /LLS where s is a positive integer greater than 2k or a negative 
integer. We shall construct algorithms for computing bounds on [is 

where we have an upper bound on the largest eigenvalue and a posi
tive lower bound on the smallest eigenvalue, e.g., 
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