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In a previous article (') I argued that the distinction which
epistemologists look for between knowing and believing is
actually the distinction between knowing and merely believing,
where, unlike belief, mere belief is incompatible with knowl-
edge. Using Fred Sommers' notion of predicate negation, ()
where the negation of a predicate is equivalent to the disjunc-
tion of all those predicates incompatible with it, I formulated
several epistemic statements and drew out ten conditionals
which should at least be theorems of any epistemic calculus.
In what follows I want to set up the axioms for an epistemic
calculus. A few of these will come from my previous list of
conditionals. I then want to show that in such a system the
necessary conditions for mere belief can be adequately formu-
lated.

The list of conditionals which I gave (where “aKp" is the
predicate negation of "aKp'' and reads "a fails to know that
p’) is:

(a) aKpo~aK—p

(bp) aK—p>~aKp

(©) aKp:x--aK_p

(d) aEf):wruaKp

e} aK—po>~aK—p
() aK_—_.BDA-aK—p
(99 aK—poaKp

(h) ~aKp>~aK—p
() aKpo>aK—p

() ~aK—p>~aK—p

i

Accepting that “p"” can range over any proposition, thus allow-
ing a " —p/p” substitution, and a little elementary logic will
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show that all of the conditionals easily reduce to just three:
(@), (c) and (i). In effect (a) says that a knower cannot know
a contradiction, (c) says that a knower does not fail to know
what he knows and (i) says that a knower fails to know what
is contradictory to what he knows. (?)

I also listed the following three biconditionals.

(k) ~~aKp = aKp
() aKp = aKp
(m} aK——p = aKp

However, I do not believe that all of these can or should be
added to our list (a), (c), and (i). (k) is not needed since it is
already available to us in the fund of logical tools offered by
propositional logic. A careful look at (m) reveals that it is
actually an instance of the more general formula

(m) p=q.>.aKp = aKp

since it assumes "“— —p" is true. Now (m') seems open to
counter examples. Consider: in mathematics "412 =2 = 2 = 2"
is a valid biconditional; thus, by (m'), anyone who knows that
2 = 2 must also know that 42 = 2, which is clearly not the
case when we consider all those ignorant of the role of ex-
ponents in algebra but who are likely to know that 2 = 2. ()
So it would seem prudent to reject (m). This leaves (1), which
is simply the double negation analogue for a calculus allowing

predicate negation (the more general form is "Px = §x"), to be
added to (a), (c) and (i). .
I believe the following three should also be added to our list.

(n) aKpop
(o) poOp
(p) aK(p.q) = aKp.aKq

(n) is fairly obvious and is found in nearly all epistemic logics.
It simply says that a knower cannot know what is not the case.
In fact, since (a) can easily be deduced from (n), we can safely
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remove (a) from our list now that we have (n).

Formula (o) is usually taken as an axiom of modal logic.
However, while we may not wish to accept any available
modal system, I believe we would nevertheless accept (o).
Furthermore, (o) is included in our epistemic calculus because
we will want to distinguish between the case where p is known
to hold and the case where p is only known to be possible. We
will also see that (n) and (o) will facilitate the formulation of
the necessary conditions for mere belief.

Formula (p) simply says that a knower knows individually
just what is included in his "fund of knowledge" (i.e. the set
of all facts which he knows). (¥} It might be argued that along
with (p) we should include

(@ aK(p V q) = aKp V aKq

But counter examples to (q) are extremely easy. For example,
I do not know that Armstrong placed the first U.S. flag on the
moon and I do not know that Aldrin placed the first U.S. flag
on the moon.

We have, then
(c) aK_p o ~aKp
(i) aKp> a'[z?;.)
() aKp = aKp
(n) aKpop
(©) p>p
(p) aK(p.q) = aKp.aKp

My claim has been that these six, along with the propositional
calculus, would be sufficient as a basis for an epistemic cal-
culus. The set is independent and consistent and will generate
all those theorems which I believe should hold for epistemo-
logy (note that “aKp>aKaKp'" would not be a theorem).
Finally, and very briefly, I want to formulate the necessary
conditions for mere belief. I have said that mere belief is in-
compatible with knowledge. If a predicate & is incompatible
with a predicate ¢ then “(x) ~ (&Jx . yx)" is valid, from which it
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follows that "(x) (dx> ~yx)" is valid. Thus our formulation of
mere belief must be such that the attribution of mere belief that
p to a knower entails that the attribution of knowledge that p
to that knower does not hold. Let “aMp" read "a merely
believes that p". I will say that a knower merely believes that
p only if he fails to know that p but does know that p is
possible. Formally:

aMp>aKp . aKOp

From “aKp .aKp' it follows, by (c), that "~aKp", so that it
is not possible for a knower to know what he merely believes
(i.e. mere belief is incompatible with knowledge). Since “aMp"
entails "aK<{p", which further entails “{p", we can say that
a knower cannot merely believe what is impossible; but no-
thing prevents him from merely believing what is not in fact
the case.
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