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Abstract. A generalization of the class of direct methods for linear 
systems recently introduced by Abaffy, Broyden and Spedicato is obtain- 
ed by applying these algorithms to a scaled system. The resulting class 
contains an essentially free parameter at each step, giving a unified 
approach to finitely terminating methods for linear systems. Various 
properties of the generalized class are presented. Particular attention is 
paid to the subclasses that contain the classic Hestenes-Stiefel method 
and the Hegedus-Bodocs biorthogonalization methods. 
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1. Introduction 

In a series of recent papers, Abaffy (1979), Abaffy and Spedicato 
(1984), Abaffy et al. (1984a), have introduced a class of algorithms (here 
named the ABS class) for solving linear algebraic systems of the form 

(1.1) A r x = b  x e R " ,  b e R  m, A=(al,...,a~), aiER",  

where rn_<n and no assumption is made about the rank of A. The 
algorithms of the class compute a solution x ÷ of the given system in a finite 
number of steps (at most m), generating at each step an approximation x; 
of the solution. The algorithms of the ABS class are based upon the 
following procedure (assuming exact arithmetic): 

(A) Let H1 be an arbitrary nonsingular matrix and let xl be an 
arbitrary vector in R"; set i = 1. 

(B) Compute Si = Hiai .  
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