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Concerning the Concept of Mathematical Abstraction Degree
and a Method of Abstraction Degree Analysis

Xu Lizhi (Hsu, L. C. #p#)4) Zhang Hongqin (3R %)

Abstract

Every mathematical concept X considered as an abstract thing can be precisely
reached through a whole process of abstraction involving a number of steps. The
maximal number of steps involved may be defined to be the abstraction degree deg
(X) for X. Various absiract thinzs belonzing to a branch of mathematics generally
form a poset (M, —) which can be described by a multiple directed graph. Thus
both the graph theory and the theory of posets apply to our abstraction degree
analysis (ADA).

For every p and X of M we define the relative abstraction degree deg(X|P) =
r for X with respect to P provided that [P, X7 just contains a maximal chain of
length r within(M, <). Moreover, an index triple is defined by the following

ind (X|P) ={dez (X|P), d"(X), d(X)}

where d*(+) and d-(.+) denote the outdegree and indegree respectively. In this pa-
per two main types of abstraction process, so-called the weak abstraction and the
strong abstraction, have been distinguished from each other. Also two general work-
ing principles used respectively for the two different types of abstraction have
been formulated and discussed. Finally, it has been pointed out among others that
the abstraction degrees for the set of positive integers Z., the Cantorian aleph-null
and the real continuum R are given by deg(Z,) =3, deg(Ry) =4, deg(R) =5, res-
pectively.



