
Abstracts 

Listed are abstracts from recent papers by IBM authors. Inquiries should 
be directed to the publications cited. 

On Arithmetic Expressions and Trees, R. It. Redziejowski, Commzmications 
of the ACM 12, No. 2, 81-84 (February 1969). A  description is given of how 
a tree representing the evaluation of an  arithmetic expression can be drawn 
in  such a way that  the number of accumulators needed for the comprItat,ion 
can be represented in a straightforward  manner. This representation reduces 
the choice of the best  order of computation to a specific problem under the 
theory of graphs. An algorithm to solve this problem is presented. 

Bounded Action Machines: Toward  an  Abstract Theoryof Computer Structure, 
E. G. Wagner, Journal of Computer  and S y s t e m  Sciences 2, No. 1, 1:3-75 
(June 1968). The axiomatically defined Bounded Action &‘lachine is presented 
as an approach to  an  abstract  theory of computer  structure-organization- 
architecture.  The basic property of a  Rounded Action Machine is that  there 
is a  finite  upper  bound on the number of storage  locations which can be active 
(content,s “accessed or changed”) at  any  step in the machine’s  operation. 
The paper starts with a precise formulation of this propert,y  within  a very 
general framework. The  study proceeds by investigating the consequences of 
imposing additional axioms on this basic structure,  the new axioms being 
chosen so as to promote simpler and more uniform structure (i.e., so as to 
rule out “pathological structures”).  This leads  first to a  characterization of 
“addressable memory.” It is shown to  be finite  under  very general conditions. 
The  latter  part of the paper is addressed to  the  structure of the  “remainder” 
of the memory. This culminates  in a general characterization of the concept, 
of “tapes.” Together  these  results constitute a general characterization of 
the existing computer specie (including Turing machines). This paper irlcl\&s 
comparison of this model with  those of other  authors  and a discussion of 
possible directions of future research. 

Classes of Matrices with Distinct, Real Characteristic Values, C. E. Radke, 
S I A M  Journal of Appl i ed  Mathematics 16, No. 6, 1192-1207 (November 
1968). In  the solution to  sets of linear differential or difference equations it is 
desired to know whether or not the  roots of the characteristic equation are 
distinct.  Matrices often are used to describe such  sets of linear equations  and 
the characteristic equation of the describing matrix is also t,hat for the set of 
equations. One class of matrices called the oscillatory matrices is known to 
have  distinct, positive, and real characteristic  values or roots of the char- 
acteristic  equation. A class of matrices called the  alternating matrices is 
introduced and is shown to have distinct  and real  characteristic  values. An 




