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Analysis of Time Structures
— Formal Representations of McTaggart's Theory of Tine

Yasuo NaKAYAMA

In Chaptef] of my book, The Construction of Time TheddfiyTT1[] McTaggart's theory of

time was analyzed and examined. There, | used some propositions without giving any proof.

In order to keep the book readable, inaccurate descriptions were sometimes deliberately used.

The aim of this paper is to resolve these insufficiencies by formulating exact and rigorous

statements. | propose axiomatic systems that charactarigeries and B—series proposed by

McTaggart, then prove theorems that describe relations between these axiomatic systems, and

finally ensure their consistency.

Results of this paper can be summarized as follows :

0) Axiomatic system of tense—relation teffEI[T] characterizes the essential content of A-
series. According o] every event occurs at a unique time instance ; the present and the
past are incompatible ; every present event becomes past; every past event remains as
past; and future events can be defined as events that are neither present nor past.

0) A-series can be also characterized throagiiomatic system of present—orderidgdT]

This system asserts that every event becomes present at a unique time instance and these
time instances are linearly ordered. Then, past events can be defined as events that have
already become present. Similarly, future events are events that will become present.
0) Axiomatic system of tense—relation teff$][1] and axiomatic system of present-ordering
(MO are logically equivalent.

{0) Axiomatic systenisOO0andlOOare consistent.

0) McTaggart's characterization of B-series is vagéeiomatic system of weak B-series
(MO characterizes B—series as a linearly orderegak]structure of events.

0) Axiomatic system of strong B-seli€1T] adds three axioms IO in order to introduce
time instances based a@vent-ordering LikeOOOOOO accepts that every event becomes
present at a unique time instance.

) BotHdOO anddOO are stronger thatdO and1O0 If we add definition of event—ordering

MOMtdd00oJ00000andlO0can be derived from them.

{) Super strong B-serié&](11[1] consists diil and axiomlOO This axiom expresses that

something happens at any time instance. Ftohm] and definition of tense-relation terms
MO 00andlO0Ocan be inferred.
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{0) What is the core characterization for A-series? Axiomatic systémisandIO0 share an
axiom expressing that events become present one after another. Thus, it can be seen as the
fundamental property of A-series that every event becomes present at a unique time

instance.



