14 . CHAPTER 1.1

pretatione was that while a proposition is necessary when it
i8 true, it is not therefore necessarily true simply and
always. [Kneale p.214)

As we shall see later the Ockhamist system makes it possible
that a proposition about the contingent future can be true now,
even though its truth-value is still unknown to us. In this crucial
sense Abelard's interpretation is in agreement with Prior's
Ockhamist system. :

Henning Boje Andersen and Jan Faye [1980] have, however,
put fortha different interpretation of chapter IX. They claimed
that Aristotle would probably reject the general validity of what
could be called 'the law of excluded middle for statements in the
future tense', i.e. for all p:

F)p vF(n)~p
Given that this proposition is not valid, it must be accepted that
~F(n)p A ~F(n)-p
may indeed be true for some proposition ﬁ In fact, according to
this interpretation the latter formula is possible for any contin-
gent statement about the future. On the other hand, it is also
clear that F(n)p and F(n)-p cannot both be true. Therefore
~F(n)p v ~F(n)~p
must be a theorem in the Aristotelian system under this

interpretation.
It is worth pointing out that this interpretation makes

Aristotle's observations consistent with the aforementioned
Peircean system. Thus, there jg a line from the two basic

interpretations of Aristotle's. text presented here t6 Priof'd two
major indeterministic tense logical systems.

1.2. THE MASTER ARGUMENT OF
D1oporus CRONUS

Diodorus Cronus {(ca. 340-280 B.C.) was a philosopher of the
Megarian school [Sedley 1977]. He achieved wide fame as a
logician and a formulator of philesophical paradoxes. The most
well-known of these paradoxes is the so-called 'Master
Argument' which in Antiquity was understood as an argument
designed to prove the triithi of fatalism. Unfortunstely, only the

-premises and the conclugion of the argument are known. We
kiiow almost nothing about the way in which I ed his
premises in order to reach the conclusion. During the last few
decades various philosophers and logicians have tried to recon-
struct the argument as it might have been. The reconstruction
of the Master Argument certainly constitutes a genuine pro-
blem within the history of logic. It should, however, be noted that
the argument has been studied for reasons other than historical.
First of ali, the Master Argument has been read as an argu-
ment for determinism. Secondly, the Master Argument can be

régarded as an attempt to clarify the conceptual relations bet- -,

ween time and modality. When seen in this perspective any at-
tempted reconstruction of the argument is important also from
a systematic point of view, and this is obviously true for any
version of the argument, even if it is historically incorrect.

QOur approach in this chapter will in the first part be mainly
historical. We shall comment on some of the reconstructions
which have been sugpested, and present an elaborated version
of one of them. At the end of the chapter, we shall discuss some

" of the philosophical and conceptual problems related to the
 Master Argument.

m
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The Master Argument is a trilemma. According to Epictetus, -

be true {(Mates 1961, p.38] :
(DD Every proposition true about the past is necessary.

(D2)  An impossible proposition cannot follow from (or
. after) a possible one. .

16

. Diodorus argied that the following three propoesitions cannof all “
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amv There is a proposition which is possible, but which
neither is nor will be true.

Diodorus used this incompatibility combined with the plausibi-
_ lity of (DT} and (D%) to justify that (D3) is faise. Assuming (D1)

and (D2) he went on to define possibility and necessity as follows:

(DM)  The possible is that which either is or will be true.
(DN)  The necessary is that which, being true, will not be
false.

fwm_aﬁmm@oum must be answered: -

(1)
(2)

In order to reconstruct the Master Argument two fundamen-

How should 'proposition' in (D1-3) be understood?
How should ‘follow' in (D2) be understood?

For the sake of completeness it should be mentioned that for
some reconstructions it is also relevant whether the structure of
time is assumed to be discrete or continuous.

The first of the above questions can be answered in at least two
ways :

(1.1)  The propositions mentioned in (D1-3) are tempo-
rally definite statements, (" ﬁﬁa‘\v Qo ava = 9 \w\f
(1.2)  The Master Argument refers in'fact to statements >"7 "~

corresponding to propositional functions, | - Tm?,

\.4%.?‘:.#\»0. n@%)?é L,\\., w( P..\?..P

m.%w@m_ {1976) has suggested a reconstruction of the Mas?" it.r%

ter Argument based on (1.1). According to Michael the truthor =

falsity of such statements is entirely unaffected by the time of 7

assertion. In his version the first premise of the argument can
be formulated in the following way:

Qu;cmm_&mﬁaobom&onﬁammgmm«moEmﬁEmw_wm?nmP
. then the truth of py is necessary at t.
In symbols: (T(¢\pg) At' <t ) o Nit,py
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Note that this can only ?o reasontible if the proposition py in
(D1M) itself takes the form TY(¢",r). Using (D1M) Michael could
in fact construct an argument like the Master Argument with-
out using (D2) directly. For his attempt at a reconstruction,
however, Michael had to presuppose that a necessary propositi-
on is true. This principle seems to be uncontroversial, but it ia not
implied by (D1-3) alone. His proof can be presented in the fol-
lowing way:

According to (D3) it is assumed that there is a proposition gy,

which is possible, but false now and also at any future time,

The proposition gp must in the argument itself be of the

form T'(¢',r) by Michael's assumption of (1.1). This means

that the following holds:

. .w‘?.a% A T(n,~qg) A (VE: t>n 2 T(t,~qo)

@o e w?o

Now, go must be false also

T(t',qo) At'<n, :

then (D1M) would give us N(n,gg) and therefore also

T(n,qo), which would contradict the above assumption. -

Hence it can be concluded that ggis false at any time, t, i.e.
t<naT0~qgg

for any ¢. It then follows mn.oE (D1M) that N(n,~gp). This
means that ~M(n,qg), which contradicts the above assump-

tion about gg being posaible at n.
QED.

)
"~ ﬁ‘ﬂl_L’rﬂ

1t follows from the argument as reconstructed by Michael mw-.wm,

—_— e e e e i e

a true proposition is necessary and a false propesition is impos-
gible, But then it can be said that 'poesible', 'true', and ‘necessary’
are identical qualifications of propositions. Therefore, Michael
proves too much, since (DM) and (DN) are obviously meant to
-garTy different informative content - that is, they should not be
made equivalent, So there is not sufficient reason for accepting
Michael's assumption regarding the status of propositions in the
Master Argument. And indeed, for other and independent rea-
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sons it seems most probable that Diodorus thonght of proposi-
tions as corresponding to what we today would call functions.
His examples include statements like 'It is day', 'I am convers-
ing', 'It.is light'. As Mates [1961, p.36] has stated, these propo-
sitions ‘are true at certain times and false at others', or equiva-
lently, ‘they become true and become.false'. Furthermore,
Mates could also conclude that Diodorean necessity would in
most cases apply to such 'functional propositions’, so generally
speaking we should expect (1.2) to be the correct answer as re-
gards the status or nature of propositions in the Master
Argument. Nevertheless, Mates did not think that (D1) could
make sense if 'proposition’ is understood in this way [1961, p.39).
?mn@momm;?'ﬂnm_“hm_ analysis apparently left us with an enigma:
atcording to this analysis, (1.2) was the most probable answer,
but Mates could not see how this assumption could be consistent
with the context of the Master Argument.

- However, as we shall see in the following, Prior has shown how
a reading of (D1) consistent with (1.2) is in fact possible. But first
we must examine the question regarding the understanding of

1 (D2), This question can also be answered in at least two different

pupalionnt. 25,0

i ways:

(2.1 'Follows' in (D2) refers to temporal order.
(2.2) 'Follows' in (D2) refers to logical implication.

Like the reconstructions of Zeller [1882] and of Copleston

(1962], Rescher's reconstruction [1966] of the Master Argtiinent .
is based orraf assumption like (2.1), i.e. on a temporal version of

(D2). Rescher assumes that the original formulation of this
premise can be reformulated in the following way:

(D2x) The impossible does not follow after the possible.

(D2x) implies that what has been possible will alwaya be pos-
sible, This 'principle of possibility-conservation"is obviously not
very plausible. Even if some proposition p could once be re-
garded as poasible, consistently with whatever else obtained at
that time, some of the conditions for p may change permanently
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at a later time such as to make it impossible always thereafter.
Moreover, Mates observed that the word used by Epictetus in
(D2), which Rescher translates into 'follow after', is the same
word used by Diodorus for 'is a consequent of.. It should also be
noted that Chrysippus, who rejected the Master Argument,
understood its second premise as referring to logical consequen-
ce rather than temporal succession [Mates 1961, p.39]. Finally,
a circumstantial but important piece of evidence that (D2) is

concerned with logical consequence is the fact that Diodorus™ .

studied the nature of implication very carefully. The famous de-
bate between Diodorus and Philo of Megara precisely concerned
the relation between time and implication. Their views on
implication were described in the following way by Sextus
Empiricus:

according to Phile such a conditional as 'If it is day, then I
am conversing' is true when it is day and I am conversing,
since in that case its antecedent, 'It is day' is true and its
consequent, ‘I am conversing’, is true; but according to
Diodorus it is false, for it ig possible for its antecedent, 'It is
day', to be true and its consequent 'l am conversing' to be
falze at some time, namely, after I have become quiet...
[Adv . Math. VIII, 112ff; Mates, 1961, p. 98]

* This conilict between Diodorus and Philo was obvicusly con-
cerned with whether one could allow the truth values of the
implication to vary with time or not. As Mates [p.46)] has argued,

a conditional was proved to be Diodorus-true by showing that it

never has a true antecedent and a false consequent. That is,
Diodorus favoured what we today could call temporally strict
inipHeation, whereas Philo argued for material implication. The
quotation also bears dirths status of propositions, for Dicdorus'
argument as referred by Sextus Empiricus presupposes that
propositions are understood as functions.

It appears that Diodorus regarded logical implication as very
important, Therefore, it is only natural to assume that it played
an important réle in his Master Argument. We believe that

{2.1) shonld be rejected and that (2.2) should be .wnnmﬂwwm_ and

Al
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also that it is natural to assume that the implication in question
was the Diodorus-implication, which is true just in case if never
has a true antecedent and a false consequent.

PRIOR'S RECONSTRUCTION

Prior's reconstruction [1967, p.32 ff) of the Master Argument
follows the iné of the intérpretations (1:2) and (2.2), Thus it ba-
sically adopts the same understanding of ‘proposition’ and con-
sequence as we have been arguing for above. Pricr uses tense-
and modal operators in his reconstruction, and interprets the
logical (Diodorean) consequence involved in (D2) as what is in
modal logic usually called 'strict implication', symbolised by —.

On these assumptions it is possible to restate the reconstruction

problem. Using aymbols, (D1-3) can be formulated in the follow-
ing way:

(D1') PgoNPqg L SR RR
(D2) ((p =q) AMp)> Mg
(D3)Y (EGr)Mra~ra-~Fr) .

iy A Aty
it will be the case that...", P is read as 'it has
the cage that ...". | and - is the strict implication defined as

p=g=Np>q)

We are now ready to reformulate Prior's reconstruction. In
doing so, we shall at first-leave aside Some of the problematic
points about it, in order to make the main thrust of the argu-
ment as clear as possible. We shall use the propositional function
g: 'Dion is here' as an example. The reconstruction, then, runs as
following way. Let us make the following two assumptions:

(P1) It is possible for Dion to be here.
In symbols: Mq

r2) Dion is not here and he never will be here.
In symbols: ~q A ~Fg

p375)aQp) >0
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Obviously, (P1) and (P2) together make up.an instance of
(D3). Now intuitively speaking, if Dion is not _uom.m now me from
now on never will be here, then in the 'immediate past’ it was
true simply that Dion never would be here. Thus, it follows from
(P2) that -

(P3) It has been the caze that Dion never will be here.
In symbols: P~Fgq :

By subatitution into (D1') we have (P~Fq o NP-Fg).
Therefore, it follows from (P3) and (D1') that

(P4) It is necessary that it has been the case that Dion
never will be here. In symbols: NP~Fgq

For the sake of mu.uommmcu. it is useful to subject (P4) to two

| transformations. First, since N is equivalent with ~M~, we di-

rectly obtain

(P6) It is impossible that it has not been the case that
Dion never will be here. In symbols: ~M~P~Fq

We can now maks use of the common tense-logical symbol H,

" which is an abbreviation of ~P~, and which may be read 'it has

always been the case that ...' Using H in (P5), we get

(P6) It is impossible that it has always been the case that
Dion will be here, In symbols: ~MHFq

If Dion is here now, then at any time in the past it has been

,. - true to say Dion will be here'. Hence, the following implication is
< true:

(PN If Dion is here, then it has always been the case
' that Dion will be here. In symbols: ¢ — HFg
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By conjoining (P1) and (P7) we obtain ((g — HFg) A Mg). Using
(D2') we can then deduce MHFq.

We have now arrived at a contradiction, since on assuming
(P1) and (P2) we have derived™~MHFq (P6) as well as MHFg.

‘Therefore, the ncn.ucmumn_ assumption of (P1) and (P2) must be

rejected.
Unfortunately, it is clear that Prior is not able to reconstruct

: the argument only using (D1), (D2) and (D3). In addition to
- these, he needs two extra premises. In order to make sure that

the argument from (P2) to (P3) is valid, he must assume that
(~q A ~Fq) o P-Fq
or, to put it in a general form, that
(D4} (p AGp) > PGp
where G = ~F~ (it will always be the case that..."). Furthermore,
he must assume that (P7) is in fact a valid strict implication
such that
(DB) N{p oHFp)
is valid in general.
Prior's proof that the three Diodorean premises (D1', D2', D3

are inconsistent given (D4) and (D5) can be summarised as a
reductio ad absurdum proof in the following way:

n Mr A ~ra~Fr - (from D3")

(2) Mr (from 2)

{3) N(r o HFr) (from D5)

(4) MHPFr (from D2, 2 & 3)
{6) ~rAG~r (from 1)

(6) PG-r (from 5 & D4)

(7 NPG~r
(8) ~-MHFr
QED.

{from 6 & D1)
(from 7; contradicts 4)
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Q. Becker [1960]) has shown that the extra premises (D4) and
(D5)¢can be found in the writings of Aristotle. For that reason
Becker concludes that it seems reasonable to assume that the
extra premises were generally accepted in antiquity.

However, Prior's addition of (D4) and (DB) is nevertheless
problematic (6ven though the argument thus recofistructed is
‘interestiiif in its own right). (D4) is in fact a rather complicated
statement and not so innocuous as it may seem at first glance -
observations which will indeed become clear when we are going
to discuss the Ockhamist and Peircean systemas. It is not very
likely that Diodorus would involve such an argument without
making it an explicit premise in the Master Argument. As
regards (D5), we know that Diodorus used the Master
Argument as a case for the definitions (DM) and (DN). That is,
in the argument itself M (or N} should in a sense be regarded as
primitive. It is hard to believe that Dicdorus would involve a
premise about N without stating it explicitly.

A NEW RECONSTRUCTION OF THE MASTER ARGUMENT

As we have argued, Mates in his excellent analysis gave all the
essential information needed for a reconstruction of the Master
Argument. On the basis of the considerations so far we shall
suggest a very simple argument as a possible reconstruction.
We shall see that the argument can be formulated without the
use of complicated extra premises aa it is the case in Prior's re-
construction. We shall assume that in the Master Argument
certain notions regarding time and propositions are taken for

pranted:

(a) Time is discrete,
(b) Diodorean propositions are functions of time. Thus,
. propositions are functions from instants into truth
values - and conversely, such functions are
propositions. For the function application of a
proposition p to an instant t we write T'(Z,p).
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(e) The Diodorean implication involved in (D2) can be
defined in terms of present-day temporal logic as

(p = q) if and only if (V) (T(t,p) > T't,q))

Ad (a): It is not possible to prove directly that Diodorus took
time to'be made up of temporal atoms, although there is avi-
dence that Diedorus believed in indivisible places and bodies
(Adv. Phys. II,142-143). Richard Sorabji [p.19] has maintained
that a certain passage in the works of Sextus Empiricus M
10.86-90] indicates that Diodorus was a temporal atomist, But
even if Sorabji is wrong and Dicdorus was not a temporal
atomist, we might still undertake a reconstruction along the
lines which we have been suggesting, provided that Diodorus
held something like

(A) No proposition has a first inatant of H.:»F If a proposi-
tion is true, it has already been true for some time,

Although we have no direct information indicating that Diodo-
rus actually made this assumption, it is indeed very likely that
he was aware of Aristotle's point of view:

For a change can actually be completed, and there is such a
thing as its end, because it is a limit. But with reference to
the beginning the phrase has no meaning, for there is no
beginning of a process of change, and no primary 'when' in
which the change was first in progress. [Phys. 236a 12-14]

It is not unreasonable to surmise that Diodorus tried to
elaborate this cbservation, and that this work led him to an
aggumption like (A). We shall, however, omit a detailed
reconstruction of the master argument on the basis of (A).

Ad (b): Diodorus apparently thought of propositions as though
they contained time-variables. These propositions are true at
certain times and false at other times, On the other hand, Mates
has maintained that "although Diodorus usually predicates
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necessity of what are in effect propoesitional functions, it seems
that in the first of his three incompatibles, necessity is predicated
of a proposition" [1961, p. 39]. We shall demonstrate how an
understanding of the Master Argument based on (1.2) as well as
(2.2) is possible, :

Ad (c): According to Mates (1961, p.45] "a conditional holds in
the Diodorean senge if and only if it holds at all times in the Phi-
lonian sense*. (The Philonian implication is simply the material
implication). Mates has demonstrated that his conclusion is a
clear consequence of a number of passages from the sources.

' Note that the assumptions (a), (b), and (c) are all well .

doecumented in the known sources about Diodorus' logic.
Moreover, they do not involve the modal concepts which are at
stake in the argument. For these reasons (a)-(c) should not be
regarded as extra premises like Prior's (D4) and (Db).

In (c), we use '=>' instead of '=' in order to emphasise that our !

definition is distinct from Prior's definition of Diodorean impli-
cation, which was

(p —¢q) ifand only if N(p o g)

If we did not keep these two definitions apart, (c) might be seen
as defining modality in terms of temporality. However, the
Master Argument was thought to lead to such a definition, to
wit, (DM) and (DN), not to presuppose it, On (c), (D2) may be
rendered as

(p =q) AMp) o Mg
where the possibility-operator should be understood as a still
unanalysed concept. We shall assume, however, that Diodorus
accepted the usual interdefinability between ﬂmnmw.mzu‘ and
poasibility (as he indeed most likely did). In symbols, this means

M =-N-, N =-M-.

D R A N AR ST
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Using the assumptions (a) - (c), it is possible to reconstruct the
argument.

It should be noted that although (c) defines (p = g) in terms of

temporality, it is very different from the kind of temporal defi-
nition involved in Reacher's understanding of the Diodorean
'follows'. Our understanding of (p = g) refers to a qrantification
over temporal instants rather than a temporal order.

Let us assume (D3) for some statement q, e.g. 'Dion is here'. In
symbols: .

~g A ~Fg A Mg

Then the statement is false now and at every future time, al-
though Dion's being here is possible. We intend to show that the
agsumption of (D3) contradicts the premises (D1) and (D2).

Let r be a statement true only at the time just before the pre-
sent time. Although any arbitrary statement fulfilling the re-

quirement would do, we may choose the more intuitively
appealing

r: 'The prophet says: Dion will never be here.'

From the propositional function r, we can construct the proposi-
tional function Pr, which is obviously false at any past time, true
now and always in the future. We can illustrate the sitnation by
the following figure, where the instant 'now' is represented by
?Em number 10: :

~Pr ~Pr ~Pr Pr Pr Pr

T - r ~F ~r ~r

7 8 9 10 1 12
’..éi

7q 7q 79 ~q ~q ~q
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Clearly r is false at any instant other than 9, the instant
immediately preceding the now. ~Pr is true at any past time, i.e.
any instant lesser than 10, On the other hand, Pr is true now, at
10, and always thereafter. Finally, by our assumption of (D3), ¢
is false now and always in the future. However, ¢ might be true

.or false at any past time.

Since Pr is true now, we can by (D1) obtain NPr, which is
equivalent with ~M~Pr, 1t is also evident that

(g = ~Pr).

This Diodorean implication is valid since if g is true at time ¢,
then ¢t must be a past time; this follows from our agssumption of
(D3) as illustrated in the figure. Furthermore, ~Pr is true at any
past time. Therefore the antecedent can never be true when the
consequent is false, But the validity of this Diodorean implication
contradicts (D2), since the impossible, ~Pr, follows from the
poasible, q. Therefore the assumption of (D3) has to be rejected.

In this way the Master Argument can be reconstructed using
discrete time and the Diodorean idea of implication. We think it
very likely that this was the kind of reasoning actually used by
Diodorus. _

It is interesting that the above argument works even if it is
assumed that the first premise (D1) of the Master Argument is

- concerned only with propositions which are genuinely about the

past. An example of a proposition which is not genuinely about
the past would be 'One day ago it was the case that in two days,
Dion will be here’. Such propositions should not be necessitated
by (D1), although they may be necessitated on other grounds. In
Prior's reconstruction, statements which are only spuricusly
about the past are regarded as necessary. In this way the
validity of implications like PGg > NPGq can be derived. In our
reconstruction, however, such a questionable use of (D1) is
completely unnecessary.

The way (D2) is used in our reconstructicn bears some
resemblance to one of the paradoxes of implication, since we can
without loss of generality assume that g is not only false in the
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present and the future, but also in the past - that Dion has never
been here, is not here and never will be here. In this case any
proposition will follow from g in the Diodorean sense. Indeed, it is
not required that there be any semantical relation between ¢
and r in the argument. In general, if ¢ is any proposition which
is always false, then the Dioderean implication (g = p) holds for
any arbitrary ‘proposition p; in this case, the implication
obviously never has a true antecedent and a false consequent.
But then we may choose any possible proposition g in order to
show that p must be possible. Hence, any proposition which is
always false must be possible on the assumption of (D2).

In this connection it should be noted that the ancients were
aware of the paradoxes of implication. There can be no doubt
. that Diodorus, too, realised that any proposition which is always
false, implies any other propaosition. _

LOGICAL DETERMINISM

It is very likely that the Master Argument was_originally des-
igned to prove fatalism or determinism. Because of the apparent
“plausibility of (D1} and (D2), the argument was understood as a

rather strong case against (D3), The denial of (D3) is equivalent -

to the view that if a proposition is possible, then either it is true
. now or it will be true at some future time. So in a nutshell the
argument is that an event which never will happen and is not
happening now cannot be possible, and hence everything
happening now or in the future is necessary. It should be clear,
then, that the argument is interesting not only for historical
reasons. Ita systematical content is entirely relevant for a mo-
\ dern discussion of determinism, too. The present-day philoso-
* pher wanting to argue against fatalism and determinism must
. relate to all known versions of the Master Argument, directly or
. indirectly. If the fatalistic or deterministic conclusion of the
. Master Argument is to be avoided, at least one of the two
; premises (D1) and (D2) has to be denied - at any rate, that is the
. case as long as we accept the tacit assumption that time is a lin-
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ear structure. Now for any version of the Master Argument
based on that assumption we believe that it is in fact quite rea-
sonable to deny at least one of (D1) and (D2). Let us consider the
versions which have been discussed above. .
Ag mentioned above, the second premise in 's version
of the Master Argument turns out to be equivalent to a "princi-
ple of possibility-conservation'. It would certainly be reasonable
to deny the validity of this principle. In Michael's veraion of .ﬁrm
Master Argument the first premise, (D1MJ); should be denied,
since it is not reasonable to view a true proposition about the
future as necessary, just because it is formulated as a prophecy
stated in the past. Such a proposition ig about the past only in a

. spurious senee. Regarding (D1) in Prior's reconstruction we can

make & similar observation. The statément
'It has been that Dion never will be here', (in symbols: P~Fg)

should not be counted as necessary even if it is true. Even if we
accept ~gq, ~Fg, and P~Fgq, there is no a priori reason to exclude
the conceptual possibility of Dion's being here at some future
time, or his 'having always been going to be here', i.e. MFg and

. MPGq. Therefore, the way in which (D1) is used in Prior's ver-

sion of the argument shouid certainly be questioned.

In our reconstruction, we do not have to assume any more
than the necessity of propositions which are genuinely about the
past. When (D1) is seen in this way, it appears reasonable,

whereas (D2) should be rejected if time is linear. The reason is -

that if there is a propositional function g which is possible but
never true, then our version of (D2) implies that any absurdity
(p A ~p) also becomes possible. Obviously, it is not acceptable to
regard an absurdity as being poasible. Given that time is linear it
seema entirely reasonable to deny (D2).

Prior himseif questioned the validity of (D5} i.e.
'(D5) N(p > HFp)

e L T
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If we understand 'will be' as 'determinately will be', then (D5)
can certainly be denied, as in fact it is in the Peircean system,
which Prior elaborated and to which he indeed preferred him-
self . We shall return to this system in part 2.

SOME CONCEPTUAL CONSIDERATIONS

The Master Argument can also be read as an attempt to relate
the modal concepts of possibility and necessity to the concept of
time. The various versions of the argument emphasise the im-
pact of temporal indices on the operators of possibility and ne-
cessity. For instance, what i possible now need not be possible in
the future. And what is now not necessary but a mere possibility,
can become necessary in the future. It is obvious that the notion
of medality involved in such assumptions should be linked to the
idea of time, A proposition is necessary if it is ‘now-unpreventa-
ble', and a proposition is possible if its negation is 'now-preventa-
ble'. In formulating his argument Diedorus was aiming at a jus-
tification of his definitions of possibility and necessity, (DM) and
(DN), which were: ,

(DM}  The posgible is that which either is or will be true.
(DN)  The necessary is that which, being true, will not be
false.

But if these definitions are accepted, and if time is understood
as a linear structure, then we are led to some kind of fatalism or
determinism.

‘As we have zeen, we do not have to accept (DM) and (DN) on
account of the argument itself, since at least one of the premises
(D1) and (D2) should be rejected if time is implicitly or explicitly
understood to be a linear structure. However, the picture is
somewhat different if we avail ourselves of the modern notion of
branching time: that is, if time is considered to be a branching
structure, it is not representable as a subset of the real numbers,
and both (D1) and (D2) as understood in our reconstruction be-
come plausible. In part 2 we shall examine the notion of
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branching time in detail. The basic idea can, however, easily be

illustrated by the following figure:
. future a

future b

fulwre c

fulured

The central idea is that for any given ‘'now' there are a number
of possible and different futures - sometimes called the .».E.En.ﬁ
paths into the future'. Just one of theae will become actualised in
the course of time. In this kind of atructure a propositional func-
tion cannot be represented by a series of truth-values. Rather, it
must be represented as a complex structure of values. It should
not be too hard to see that if the complex structures of branching
time are discrete, then our new veraion of the Master Argu-
ment is still valid. The premises (D1) and (D2) as understood in
our version can be accepted within all theories of branching
time, in which case the conclusion of the Master Argument also
has to be accepted within these theories, An adequate conception
of the notion of 'possibility' can then be captured by the formula

Mr =(r v Fr)

Obviously this means that the definitions (DM) and (DN)
should also be adopted in theories of branching time. In fact, the
very use of the idea of 'poasible futures' can be understood as an
acceptance of the conclusion of the Master Argument, since it is
evident that if time is branching then any possibility must be-
long to some possible future. So when we investigate the Master
Argument from the perspective of the historical development of
the logical study of time, the argument turns out to he a demon-
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atration of a fundamental relationship between time and modal-
ity rather than a case for fatalism or determinism.

The relation between time and modality and the attempt to
define modality in terms of tense were very important to the
wocb.mmn of modern symbolic tense logic, A. N. Prior. As we shall
see in part 2, Prior elaborated the formula above into a very
complex and conceptually refined definition - his so-called

fourth grade of tense-logical involvement, wherein the concept .

of modality becomes entirely absorbed by this tense logic. This
fourth grade expressed Prior's own conception of time.

1.3. THE STUDY OF TENSES IN THE MIDDLE AGES

The Diodorean Master Argument can be seen as an example
of that interest in the logic of statements involving time which is
part of a tradition dating back to Aristotle and other Ancient
philosophers, The Scholastic logicians in particular made a
number of original contributions to tense-logic. We shall now
devote a few chapters to a brief survey of the most important of
these contributions.

Medieval logicians were engaged in an attempt to develop a
logic of natural language. With this objective they had to take
heed of the fact that some statements do not have fixed truth-
values. A proposition like 'Socrates is alive' is true when Socrates
i alive, and it is false when he is not alive. Therefore it is an
integral part of medieval logic that the truth-value of a
proposition can vary from time to time. For the same reasons it
was natural, indeed inevitable, for them to analyse tensed
statements in their logical studies. It was an important goal of
theirs to be able to describe the logical content of propositions
about past and future events.

The Scholastic logicians discuased the status of tensed
statements with a view to theological problems. In the course of
time the difference between statements such as 'Christ was
born', 'Christ is born', and 'Christ will be born' had given rise to a
theological and logical problem. On the one hand, a distinction
between the three forms from a purely logical point of view was
considered legitimate. On the other hand, some claimed that
there was in principle no difference between what had been
believed by the prophets (the third form), the contemporaries of
Jesus (the second form), and what has been believed by
Christians in all the succeeding centuries (the first form). The
object of the faith is therefore the same one. But how can the
unity of faith and its independence of time be maintained, when
its main tenets are described by statements whose meanings
seem to vary in time in the same manner as other tensed
statements?

There were two different solutions in the Middle Ages, as
pointed out by Nuchelman (1980, p.133]. Firstly, there was &
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