SOME REMARKS ON TRUTH AND BIVALENCE

K. SEESKIN

In an earlier article, I discussed the problem of future con-
tingents and proposed a logic that is neither bivalent nor truth
functional (). Arguing that propositions predicting the out-
come of future events are not yet true or false, I proposed a
system based on the following definitions, where «A» and «B»
range over formulas and «V(A)» designates the value of A:

(1) V(~A) = tiff V(A) = for A is a classical contradiction.

= fiff V(A) = tor A is a classical tautology.
Undefined otherwise.

(2) V(A>B)= tiff V(A) = for V(B) =t or ADB is a clas-
sical tautology.

fiff V(A) = tand V(B) = f, or ADB is a
classical contradiction.

Undefined otherwise.

One advantage of this system is that it validates all those and
only those tautologies of classical, two-valued logic. But a
diffiult problem arises as soon as one rejects bivalence for any
reason. Let T be an operator and let TA be interpreted as
saying «It is true that A.» Now consider the following argu-

ment: (%)
(3) A=TA assumption (%)
4 ~A=T~A (3)
(5) AV~A excluded middle
(6) TAVT~A (3), (4), (5), and substitution.
The problem with this argument is that even though all of the

steps seem plausible, the conclusion, TAVT~ A, asserts the
principle of bivalence. Since I have argued for a non-bivalent
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system which accepts excluded middle as well as all other
classical tautologies, it is clear that I must reject (3). But if
the validity of (3) is rejected, what, if anything, could the rela-
tion between A and TA be ? This paper will consider the pro-
blem of defining the relation between A and TA in a logic that
is not bivalent.

I will begin, as I did in my earlier article, by looking at the
three-valued system of Lukasiewicz. For him we can infer the
necessity of a proposition from its truth and the impossibility
of a proposition from its falsity. () Let SP say «It is necessary
that P» and IP say «It is impossible that P.» Lukasiewicz then
has the following matrix:

P SP IP
1 1 0
/s 0 0
0 0 1

Clearly there is an inherent connection between truth and
necessity. kukasiewicz has SPSP as a thesis, but we saw that
PDSP fails when P is /2. Prior suggests that the relation be-
tween P and SP be formalized as

() P> (PoSP). ()

Yet even (7) is problematic since its validity rests on a highly
questionable aspect of Lukasiewicz’ system: that all condition-
als whose terms both take !/2 are to be counted as true. Another
shortcoming of Lukasiewicz’' system is that it is possible for
the outcome of the future to change the value of a proposition
not just from /2 to 1 or 0, but from 1 to 0 or from 0 to 1. () This
result is definitely at odds with our intuitions. It makes good
sense to say that a proposition takes the third value now but
will become either true or false tomorrow. However it defeats
the purpose of introducing the third value to allow the out-
come of the future to change the value of a proposition that is
assigned one of the traditional values today. (') It would seem
that once a proposition becomes true or false, its value should
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remain unchanged: the only propositions whose value should
be affected by the outcome of the future are those which
take /2.

Leaving Lukasiewicz, let us consider the relation between A
and TA in the system which I have proposed. Certainly the
material equivalence of A and TA will hold as long as
TAVT~A holds, i.e. as long as A is either true or false. But
what should the value of TA be if A lacks a value ? .One sug-
gestion is that if A lacks a value, then TA ought to lack one
as well. In this case, A will always have the same value as TA
and will lack a value iff TA lacks one; however A and TA
will still not be materially equivalent. If the vaule of A is un-
defined, then TA will be undefined, making both ADTA and
TADS A undefined as well. On the whole, this suggestion will
probably appeal to those who, for philosophic reasons, wish
to claim that TA does not really assert anything more than
A asserts. () The weak point of this suggestion is that it does
not allow one to distinguish between a proposition’'s being
false and its not being true, i.e. between T~ A and ~TA. If TA
lacks a value when A does, then T~A and ~TA will always
take the same value as shown below:

A ~A TA T~A ~TA
t f t f f
f t f t t

But surely a system that is not bivalent ought to have a way
of distinguishing between the case when A is false and the
case when A lacks a value and thus is not true. Without such
a distinction, much of the force of rejecting bivalence is lost.

Suppose, therefore, that we allow TA to be false when A
has no value. We will then get the following matrix:

A ~A TA T~A ~TA ~T~A
t f t f f t
f t f t t f
— — f f t t
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This alternative forces us to say that propositions concerning
the truth or falsity of A are bivalent even though A itself can
be neither true nor false. Put another way,

8) TAV~TA

is valid while TAVT~A, as we have seen, is false when A
lacks a value. No doubt the bivalence of propositions con-
cerning the truth or falsity of A is something that sits well
with our intuitions. As Prior has argued, questions about the
truth or falsity of A are questions about present and thus deter-
minate fact. () It is, after all, a determinate fact whether A is
true or false now. If A has no value, for example, then it is a
fact that at the present time A is not true and also that A
is not false. The importance of distinguishing between T~ A

and ~TA is that we get a square of opposition for the operator
T.

TA |  T~A
~T~A | ~TA

Here the usual relations between contraries and contradicto-
ries hold, i.e. TAD ~T~A, T~A>D ~TA, TA is the contradic-
tory of ~TA, and T~A is the contradictory of ~T~A. What
is more, A will not have a value if and only if

9) ~T~AA~TA

is true. Thus T behaves very much like the square in modal
logic. Indeed, all of the following are valid:

(10) T(ADB) > (TADTB)
(11) TADA
(12) TASTTA

(13) TADT~T~A,
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making this system similar to Lewis’ S5.
One interesting consequence of denying the material equi-
valence of A and TA is that

(14) There will be a sea-fight tomorrow

and (15) It is true that there will be a sea-fight tomorrow
cannot have the same sense. () If (14) lacks a value, then (15)
will not lack a value but will be false. Since (15) can be false
when (14) is not, ,it is clear that (15) must assert something dif-
ferent from what is asserted by (14). Thus the present analysis
is inconsistent with a redundancy theory of truth, Prefacing a
sentence with «It is true that...» creates an entirely new sen-
tence, not a reiteration of the orginal. Indeed, the phrase «It
is true that...» creates an opaque context where one would
least expect to find it. Following Frege, (15) has a reference
(truth value) even though (14) does not. The reference of «there
will be a sea-fight tomorrow» in (15) would have to be its
Customary sense in order for (15) to be false when (14) is nei-
ther true nor false. Of course a follower of Frege could argue
that (14) does refer when the occurrence of the sea-fight is
still contingent by postulating the existence of an object, the
Undefined, to join the True and the False. (') This alternative
might have appealed to Lukasiewicz, but it is not consistent
with the present analysis since future contingent propositions
do not take a peculiar third value but lack a value entirely.

It remains to be seen, however, what the relation between
A and TA could be. A particularly illuminating suggestion has
been put forward by Bas van Fraassen. (') According to this
view, we must distinguish between both

(16) A|-TA

and (17) TA[-A
on the one hand and

(18) |-A=TA
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on the other. () Taken together, (16) and (17) say only that
if A is assigned the value true, then TA is assigned the value
true; and if TA is assigned the value true, then A is assigned
the value true. They do not say that A and TA are always as-
signed the same value. Thus we can accept (16) and (17) and
still maintain that TA is false when A lacks a value. On the
other hand, (18) will not hold if we allow the value of TA to be
other than that of A. According to the semantic analogue of
the deduction theorem, (18) would follow (16) and (17). But in
a logic that is not bivalent, (18) amounts to a stronger claim
than the conjunction of (16) and (17). When A lacks a value,
then A o TA will lack one as well.. Hence A and TA will not
be materially equivalent even though each is assigned the
value true whenever the other one is. The advantages of van
Fraassen's suggestion are considerable since it allows us to
reject bivalence but still give a plausible account of the rela-
tion between A and TA.

Unfortunately, an apparent difficulty is created by rejecting
(18) but accepting (16) and (17). As we saw a moment ago,
ADTA will not have a value if A does not have one. Yet a
peculiarity develops in that the value that A will take cannot
possibly affect the value that ASTA will take. If A becomes
true, then ADTA will become true. But ADTA will also be-
come true if A becomes false. Thus A>TA will become true
regardless of what value A takes in the future. (Y) Now since
the outcome of the future can never make the value of ADTA
anything but true, there is reason to doubt whether ADTA
should lack a value just because A does. If ASTA could be-
come either true or false depending on the value that A takes,
then there would be good grounds for saying that ADTA
should lack a value if A does. But there is only one way that
ADTA can turn out, namely true. Why not simply claim wvali-
dity for ASTA on the grounds that its truth is inevitable ? The
reason why the validity of ADTA must be rejected is that by
accepting the validity of this formula, we would be accepting
the validity of (18) which, when combined with excluded midd-
le, entails bivalence. () The problem is that rejecting the vali-
dity of ADTA requires us to say that a proposition can lack
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a truth value in the present even if we can be certain what
value it will take in the future. Put another way, A>TA can-
not be a tautology, but neither can it be contingent: it must
have a unique status.

Though someone might object that it is paradoxical to say
that a proposition can lack a truth value even though we can
becertain what value it will take in the future, I wish to argue
that this feature is not a weakness of the present system but a
strength, While «There will be a sea-fight tomorrow» lacks a
truth value at the present, we can be certain that it will obey
those laws which are characteristic of bivalent systems when
it acquires a value in the future. Since A>TA would hold in a
bivalent logic, there can be no question that it will become
true regardless of what value A is assigned. Hence the inevita-
bility of assigning ADTA the value true reflects the fact that
propositions dealing with past and present events are either
true or false, i.e. that TAVT~A holds for that class of propo-
sitions. Far from a weakness, this fact is an essential part of
the position I am defending: temooral assymetry. If A o TA
could become false or remain undefined after A takes a value,
then either T would have to have very strange properties or
the past and present would have to be «open» in the way that
the future is.

One further consequence of accepting (16) and (17) but re-
jecting (18) is that we have some grounds for saying that the
meaning of a sentence cannot be the conditions under which
we assign it the value true. () As we saw above, «There will
be a sea-fight tomorrow» and «It is true that there will be a
sea-fight tomorrow» cannot have the same sense because the
latter will be false if the former lacks a truth value. Yet any
situation in which we assign one the value true will be a
situation in which we assign the other the value true as well.
Thus it is possible for two propositions to have the same truth
conditions but to assert different things. ('') What is more, it
is possible for two propositions to have identical truth condi-
tions but to have different conditions under which they are as-
signed the value false. TA and A have the same truth condi-
tions, but clearly it is possible for TA to be false though A is
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not. There ason why these somewhat strange consequences
follow is that I have rejected one of the original assumptions
of Luaksiewicz: to be meaningful a proosition must have a
truth value. It is possible for A to lack a truth value but to be
meaningful nonetheless. Since TA cannot lack a truth value
whereas A might lack one, TA must assert something different
from what A asserts. Yet, as van Fraassen has shown, we can
still hold that Al ~TA and that TA|~A. Thus van Fraassen
has provided us with a way of rejecting the argumeent given

in (3) - (6) but of retaining a close connection between A and
TA.

Northwestern University
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