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Antinomies and the Foundational Problem of Mathematics (I)

By Hsu L. C, (41i&), Chu  W. I. (k4540)

Yuan S, W, (x4a#), Tseng Y. S. (#4i12)

Abstract

This expository article is motivated by two well-known antinomies, The first

is the extended Zeno paradox concerning two persons playing at a ball, passing the

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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ball to and fro within 1/2,1/4,1/8,-- ,minutes successively, and questioning the place
of the ball at the end of one minute, The second antinomy is that of Engels con-~
cerning the real infinitude of successively generated finite ordinals. In order to
explain away or give answer to these two antinomies, we have constructed a kind
of non-Cantorian model for the sequence of natural numbers by the aid of Van
Osdol-Takahash i’s ultrapower (extended real number field) *R, In what follows
are a few definitions and some propositions discussed in this artjcle,

Definition 1. A standard or non-standard natural number v of *R is said to
be less than ((0)) if v<<o-k for every standard positive integer k, where @ is'the
infinite natural number defined by the equivalent class of the sequence] x,=n,
(n=1,2,3,+,). '

Definition 2. The ordered set of all the natural numbers (standard or non-
standard) of *R which are less than ((®)) is called a non-Cantorian model of
natural numbers, and may be denoted by

N = {v|v<((@)),vE*R},

Proposition 1. The non-standard natural numbers contained in the model
AN are at least as many as real numbers,

Proposition 2. For the extended Zeno paradox the ball will be got by
cach of the two players for infinitely many times at the end of one minute,

Proposition 3. The law of excluded middle does not generally hold for

infinite aggregates containing NN as a part,
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