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Dear Professor Fgllesdal,

I have been spending some of my time recently working on
a way of treating the modal operators, and I would be very
interested and grateful to hear any reactions you might have.
The idea was suggested to me by some informal discussion in a ,
paper Saul Kripke wrote for a seminar his senior year; but it {
turns out that I took a somewhat different turn from Kripke {
(at least from his "Semantical Considesrations on Modal Toglg!
in Acta Philosonhica Fennica fasc. 16 (1963), which is the ,
only one of his papers lL've read carefully). My treatment is
of the same family as yours, Kripke's, Hintikka's, and Kanger!'s,
but I hope it may differ from them somewhat.

~ Suppose we have a formallzed lanruage Le, based on standard g S
guantification theory with identity and without ineliminable PR
singular terms, in which the variables are taken to range over :
2 universe including many possible worlds and the things in the
Jie need not say that everything is in some world--perha
S - : sets w }
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For the sake of generality, let us not postulate that the count-
grmart relation is symmetric or transitive; nor that everything

in a world has a unique countervart in any other world; nor that
everythine in a world is the unique counterpart in that world of
something in any other world. We may give the name counterpart

theory to the avparatus just described; Le is thus an arbitrary

formalized language containing counterpart theory.

Before going on, let us define some abbreviations--

ZXFeeneeea(72)(z in x & z C y); the unique counterpart of
vy in world x

EfXYeeses. (W) (w = ¢xy); 7y has a unique counterpart in
world x

@ ovenveea{2x)/Wix & (yy)(y in x = Ay)/; the actual world
(existence and unigueness of @ are puaranteed)

(Vx:@x)e..(¥x)(gx o ); for every x such that P,

(Ix:@x)...(3x)(@¥x & _); for some x such that sy

Now suppose we have a second formalized language Im which
contains the modal operators 0 and ¢. Let variables in Im range %
only over things in the actual world; and let Lm not contain the
four predicates of counterpart theory. Otherwise, let Lm be like
Ic. I claim that the translation scheme from Im to Le which I am
about to describe preserves our intended interpretation of the

modal operators in Im.

Given a modal-free sentence @ (closed) or Fyi...y, (open), /2
the sentence obtained from it by replacing all un%estrlcted _ P
guantifiers by corresponding restricted guantifiers of the form
(Vx:x in w) or (3x:x in w)--its restriction to world w--may be ¢-ﬁ'
wrintsnaaa,ﬁw-ar_- Tyewninges wokel & g ae bk s g SN i3 g
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For instance, take the sentence "There must be somebody who ____
mlght have been mayor but is not." Vriting "P" for "is a person”
i?d "I" for "is mayor!" we would presumaebly render this sentence in

N1 asS--

o(3x) (Px & OMx & -Mx).

That would be translated into Lc as--

(YusWiu) (3x:x in u) (Px & (IviEdvx) (Mdvx) & -Mx)
which we can read as "In every possible world, there is somebody
whose unique counterpart in some possible world is mayor, but who
is not himself mayor." I claim that this sentence in ILe 1s a
correct analysis of the original BEnglish sentence, and a fortiori
of the corresponding sentence in Im. i

It is nothing new, of course, to think of the modal operators
as quantifiers over possible worlds. Kripke also suggests that

they are restricted guantifiers, but for him they are restricted

in a different way: to worlds "possible relative to" a world under
discussion in a context immediately surrounding the modal operator,
rather than to worlds containing unique counterparts of the things
denoted by variables free within the scope of the modal operator.
(We might combine the two approaches by taking a modal operator as
a quantifier over possible worlds which 1s restricted in both ways.)
The difference is shown, for instance, in the fact that Kripke gets
a counterexample to the converse Barcan formula-- FH

o(¥x) (@x) o (Yx)n(gx)

and, as will be seen, I do not.
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Vwsliiw) ({x: x in W) (@Xx)eeeew..Bverything, in every possible
world, is @
(Vx:x in @){Yw:Edwx) (@fwx)....Every unique counterpart of
any actual thing is ¢
(VwsWw) (Ix:x in ”}{Qx)........dvhrv possible world contains
something which is
(Ix:x in @) (Yw:Edwx) {ﬁfmx «...There is some actual thing,
every unique counterpart of which is (.

By considering the implications between these translations, we
get the following table of implications which ought to hold in
modal logic between the original four sentences in Im--

o(yx) (ﬁx)é“""(b&jﬂiﬁx] s#...holds if everything, in any

p world, is the unique counterpart
in its world of some actual thing.
#...holds if every actual thing has
a unique counterpvart in every world.

[(3%) (Fx) <« % - (3T g=)

1f we translate this sentence of Im-=-
OONY=) (gx)
we get this sentence of Lc=--
(Fus ) (Vv viv) (Ywsw) (Yx:x in w)(ﬁx}
in which all the modal operators except the rightmost have been
translated as vacuous gquantifiers. If, on the other hand, we
translate this sentence of Im-- i ot
(Vx)000(¢x) | haesiils
we gat this sentence b Toter b <l N et et R
T'_in @J(Ju'E¢ viEgvgux) ( : i
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We might tamper with counterpart theory in order to cut
down the basis of primitive predicates and the ontology. If.
we had another predicate--

X with y..x and v are in the same possible world
we could use it to eliminate "in" and "W", If Ic contains set
theory (or the calculus of individuals) we can say that a world
is a maximal set (or whole) whose elements (or parts) are related
pairwise by "with"; if so, "in" would be replaced by "e" (or "<").
Or we could get the effect of guantifying over worlds by quanti-
fyine over things in worlds (i. e. things with themselves), and
individuatinge them for this purvose by "with", Thus "in" and "="
(in some contexts) would both be replaced by "with", and S
would be replaced by "with" with the same argument in both places.
That done, we might reconstrue the theory as dealing not with
the things in possible worlds, but with complete descriptions
thereof: maximal sets of mutually consistent open sentences with
the same single free variable, Observe that such a description
gives the whole truth not only about something in a world o S paet
also about its world; for instance, because it includes a maximal
consistent set of open sentences of the form x-= x & @, ¢ being
a closed sentence., If counterpart theory thus reconstrued were
embedded in an adequate semantical metalanguaﬁe, we would presum-
ably be able to define at least “with" and "A", if not ¢ BT S
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