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A Tense Logic for Boethius 
JOHN N. MARTIN 

Department of Philosophy. Univerbity of Cincinnati. 
C'lncinnati, Ohio 45111, 0374, U.S.A. 

Received 24 December 1988 

An interpretation in modal and tense logic is proposed for Boethius's reconciliation of God's foreknow- 
ledge with human Freedom From Thu c.onsolatiotz ofphilosoply, Book V .  The interpretation incorporates a 
suggestion by Paul Spade that God's special status in time be explained as a restriction of God's knowledge 
to eternal sentences. The argument proves valid. and the seeming resiriciion on omnipotcnce is mitigated 
by the very strong expressive power of eternal sentences. 

1. W t h i u s  on divine foreknowledge and human freedom 
In Book V of Tltr c~onsolnrion nf'philmopli!., written in the 6th century. Roethius 

argues that human free will is compatible with divine foreknowledge in a famous 
argument that employs notions of modaiity and terise.' In this papcr I present a 
formal version of that argument using the concepts of modal and tense logic, and 
show that under this reading the argument is valid. The argument turns on an analysis 
of the eternality of God and his knowledge that casts some new light on how 'the God 
of the philosophers', as Kenny calls him, might be defined. 

The interpretation of the text on which the formalized argument is based has 
several components, some standard. some novel. The first is the standard reading that 
attributes to Boethius the idca that humans can only have future knowledge of what is 
e m . x r  ,,,.. ,,LL....;ned. A n t n r m <  The Idea is found in  Aristotle's discussion of the sea battle in Dfl 
interprctarione 9 (1 897f l . ) .  and is discussed by Boethius as a view of Aristotle's in his 
commentary on that work.? In his own discussion of related ideas in Consolation, V. 
Boethius seems to adopt this Aristotelian position himself. He does not explain what 
is involved in grounding knowledge of the future in the present. He certainly does not 
spell out the conditions for the epistemic justification of future knowledge claims nor 
the metaphysical mechanism underlying their reliability. In the later Middle Ages 
these would be explained in terms of the natural potencies present in those objects 
that exist now.' At a minimum, however. Boethius does seem to be committed to the 
view that if we know something about the future now, then that fact is in some sense 
necessary. We make use of a formalized version of this premise in the argument 
below. 

I There are two readily available editions of the Consolurion in English: Boethius, The r'onsolurion of' 
philosophy (int. by V .  E. Watts: Baltimore: Penguin Books, 1978); and Boethius. The consolarion of 
philosophy (trans. with int. and nores by Richard Green: Indianapolis: Bobbs-Merrill. 1962). The 
Latin text with English translation is to be found in Boerhius. rhe rheolo.gicu1 trucrarm (trans. H .  F. 
Stewart and E. K. Rand) and The c~onsolurion qfphilowplq (trans. S. J Tester) published together as 
one volume (Cambridge. Mass: Harvard IJniversity Press. 1973). 

2 See the discussion of Boethius's commentaries in John Marenbon. Eat+ medievulphilo.voph~~ /480- 
1150~ (London: Routledge, 1983). 

3 For a discussion of one later view see William Ockham. Prrdesrinarion, God:s,/i~rekrro~.ledge. and 
jitrure ccmtingmts (trans. Marilyn McCord Adams and Norman Kretzmann; second ed. Indianapolis: 
Hackett, 1983). Note also the commentary by Adams. 
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204 Jolin N .  Murrin 

A second piece of the interpretation is Boethius's vicw that God has a special 
relation to time and that therefore he is not bound like humans only to knowledge of 
what 1s now necessary. That Boethius holds some such view is standardly recognized. 
Gilson quotes Boethius and explains the idca this way: 

God is eternal and eternity is thc complete possession, perfect and cimultiincous. 
of' litc without end (rrctcw:ittis rs.vr inrc~rrt~ir~crhilir ~.iruc. torn .sir?id cJr pcv:/i>crtr 
po.v.w.v.vio): God lives. then. in a perpetual present . . . There is. then. before-ness 
atid af~c.i-nc\\ in c~cn1\ .  bur no1 in ihc iotaliy-prcsciii h i i u u l d g ~  iliai God lias cif 

them.' 

Marenbon renders the idea as follows: 

Diffcrcnt types of being know things in a manner according to  their capacities: 
divine knowledge should not be thought of in the terms applicable to human 
knowledge. The eterniy in which God has his being is not a matter of licing for  
cvcr. hul of being outsidc. the verb proccsa o f  time. He therefore knows all things. 
which appear to us as past. preqent and furure. at once." 

In a well-known criticism of a similar view held by Aquinas. Kcnny has argued that 
any such vicw that makes God simitltancous with different moments of time is 
a b ~ u r d . ~  But exactly what is involved in God's special temporal status is by no  means 
clear. and Boethius does not provide anything like an adequate explanation of the 
idea. The appropriate analysis of the idea suitable to the argument, if there is one, 
must be regarded as an open question. 

In the version of the argument advanced below, we adopt a suggestion due to Paul 
Spade that has the admntage of conceptual coherence-none of Kenny's points apply 
to it-and of letting the argument go through. Spade speculates that the argument 
may be to work i f  we un&rscsnd God's e t e m ~ j i t y  to consis! in  !he cdLiC! !h2! hi?; 

knowledge is limited to what Quine calls eternal sentences. sentences which if true at 
any time are true a t  all times.' In the account given below. we implement Spade's 
suggestion by means of a temporal 'eternality' operator E which attaches to a 
sentencep in such a way that Ep is true at t if, and only if. p is true at all times in actual 
history. Boethius's view that God  is apart from time is then captured in terms of an 
axiom to  the effect that God only knows sentences that are eternally true. No appeal 
is made to  the problematic idea of God's simultaneity, and the resulting theory is 
perfectly consistent. 

The theory also has implications for the analysis of omniscience. Since in the 
theory God  can know only eternal truths, omniscience cannot be understood to be 
knowledge of every truth, but only knowledge of every eternal truth. This restriction 
of God's knowledge is less problematic than it might seem because the expressive 
power of the various eternal sentences is rendered capable of describing every fact a t  
cvcry point in time by the inc!usiox in the language of a specia! moda! featcre fcr 

4 Etienne Gilson. Hisrory o/'Chri.stiun philc~sopl~y in thi,niiclcllr tgrc (London: Sheed & Ward. 1955). 103. 
5 Marcnbon (footnote 2). 41. 
6 See Anthony Kenny. 'Divine foreknowledge and human freedom', in his (ed.). Aqub~us: u collc.c~tioti v/ 

c ~ i r i c d  c.r.suj3.s (London: Macmillan. 1970). 
7 See Paul Vincent Spade. 'Boethius: foreknowledge and free will'. ch. 22 of his A survr? c!f'rnrdiuevu/ 

philosphv, vol. 1, 1985, typescript, Department of Philosophy. Indiana University. Bloomington. I am 
indebted to thc author for permission to consult his text. 
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A TCWW Logic. ,for Bocthius 205 

capturing one variety of eternal sentence: time specifiers. rather like dates. that render 
basic statements of fact eternal. While 'Reagan is the U.S. President' may differ in 
truth-value from time to time. 'Reagan IS the U.S. President in 1988' 1s true al*ays, i l '  
i t  ever is. 

r.. ri~~alli; .  ihi: fiirma!izat!on makes use nf SII*?C addi!ionel ideas from modal and 
tense semantics that *hen combined render the assumptions previously mentioned 
true and also insuro the validity d t h c  argun~ent. Thc first of these is an interprytation 
of 'necessity' as an alcthic modality ranging over just possible future h r s . 9 1 i  his 
discussion in C onsolution, L .  Boethius due> >eel11 r o  iin~ii ~ i l c  I I C ~ C S S ~ ~ ~ C S  iii i j ~ 5 i i c j i i  :G 

items in the future. it is only these. after all. that are relevant to thc issue at hand. 
Thus in the semantics i?p is said to be true at t i f p  is true at all possible times later 
than p." Secondly. a distinction is drawn between those times that fall in actual history 
from those that do  not. and the eternality operator and its dual the inevitability 
operator are interpreted as ranging over just actual history. By this means a 
distinction is drawn hetween what is eternal and what is necessary. 11 will turn out to 
he perfectly possib!e that Cied krwws eternal iriiths that art: not necessary. whilc man 
is limitcd to 1'uturr knowledge of ncccssiticb. 

2. Grammar 
Let us postulate three basic parts of speech: 

( 1 ) a set {u,h.c7 ,..., g ,...; of subjecr terms or yrvprr tzames; 
(2) a set {G,H, ...) of predicate terms or common nouns; 
( 3 )  a set {T,O ,...I of time constants. 

Intuitively, proper names stand for individual objects. common nouns stand for sets, 
and time constants stand for dates or instants in history. We single out the proper 
name g to refcr to Gob. 

From these basic parts of speech we first construct a set of atomic or simp/[/ 
sentences. Tnese are Tur t i i d  by ioiicatma:ing a s.;bject tern? bekind a n r r d i w t r  r - -  - - - - - -  t e r m ,  

and are understood to be in the present tense. 
The set of sentmcvs is defined so as to include all atomic sentences plus all 

molecular or comp1e.u sentences made up in the following ways: 

(1) attaching a time constant to the front of a sentence (thus ifp is a sentence and 
r a time constant, then sp is a sentence and is read ' I t  is true at T that p'); 

8 The combination of temporal specifiers T with the necessity operator L allows for expressions like L rp 
which reads 'It is necessary that p is true at T', and this may suggest some similarity between the 
analysis given here with that by Martin Davies in 'Boethius and others on divine foreknowledge', 
Pacific plzi/o.rophicu/ quurr~r!~, 64 (1983). 313-329. Davies makes use of sentences of similar form. 
Within our theory. however. the nearest thing to Davies's ~ r p  is probably our ~ p .  inasmuch as both 
emhody a tixed prior history. Other features are direrent. Davies seems to regard the operator T as a 
unit, unlike our treatment. Certainly. our use of lime specifiers to generate eternal sentences has no 
counterpart in Davies's theory. A more important difference of a rather basic sort is that Davies's 
zppmach to the  problem of providing a modal account of Roethius is non-semantic. His method turns 
on postulating somewhat a d  hoc modal principles which are supposed to be taken as plausible as they 
stand without the benelit UC being fixed within a broad semantical theory in which they are defined. 
The approach is difficult because of the profusion of modal ideas. Given the many senses of the terms 
that are possible, it is very hard to have clear intuitions about unexplained principles. Our approach is 
rather to tie down the principles at issue by giving a clcar semantics. 

9 Boethius does not always talk this way. Sometimes he uses necessity in the more usual sense in which it 
ranges over all possible times. past as well as  future. See the discussion in section 37 of Karl Diirr. Tlzr 
proposirionul logic. c$ Boerhius (Amsterdam: North-Holland. 1951). 
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206 John N. Martin 

(2)  attaching to any sentence the past tense operator P (thus i fp  is a sentence, Pp 
is a sentence and is read 'It was the case that p at some time in the past of actual 
history'); 

(3) attaching to any sentence the future tense operator F (thus if p is a sentence. 
Fp is a sentence and is read 'It will be the case that p at some time in the future of 
actual history'); 

(4) attaching to any sentence the necessity operator 1 (thus if p is a sentence, ~p 
is a sentence and is read 'It must be the case that p' or ' p  is true at all possible future 
times'); 

(5) attaching to any sentence the eternality operator E (thus i fp  is a sentence, Ep 
is a sentence and is read 'It is true at each point in actual history that p'); 

(6) attaching to any sentence the inevitability operator I (thus ifp is a sentence. Ip 
is a sentence and is read 'It was, is now, or will be the case that p' or 'p is true at some 
point in actual history', and I is the dual of E); 

(7) attaching to any sentence the knowledge operator K and a name s (thus i fp is 
a sentence and s is a proper name. Ksp is a sentence and is rcad 's knows that p'). 

3. Semantics 
We understand possible worlds to be times gathered into a set T =  {t.tl.t" .... ). We 

further impose some structure on T. We assume in particular that points. or what we 
shall call instancrs or titrzcs in T, fall into a tree structure organized by a partial 
ordering <. We understand d to represent temporal order, and accordingly 
understand t < t' to mean that t is earlier in time than t'. The fact that t may have more 
than one immediate temporal successor in the tree structure represents the intuitive 
idea that history may unfold in various ways in the instant following t. Even though 
each point in time may have more than one possible immediate temporal successor, it 
must have only one actual successor. More precisely, if t were to become actual then it 
would havc only one actual immediate successor in time. We represent this structural 
feature of h e  by identifying for each ! i n  T a i-!nin,i-!e hranch A(t )  made up  of points 
in T amon g? which t is included. Intuitively A([) is the path that history would take 
through time if t were to become actual. 

We assume that at each time t all the subject terms (proper names) and the 
predicate terms (common nouns) each have a referent. We require that if n is a name, 
then its referent at t is an object that exists at time t, and we use the notation R,(n) to 
refer to the object referred to by n at t. Likewise we require that the referent at t of a 
predicate G to be a set of objects that exist at t, and we refer to this set by R,(G). We 
also require that each temporal constant .s refers at t to a time that falls someplace in 
history as determined by time t. Define R(T) relative to A(t) to be an element of A(t), 
and R(tl, r )  relative to A(t) to be an element of T such that if tleA(t), R(tl,r) is R(r) 
relative to A(t). 

We define an assignment K o f  truth-valuc~ Tor F to ~ h c  scntvnws u jthe Xrummur as 
follows. I fp  is a sentence, we read R,(p) as 'the truth-value assigned t o p  at t'. We now 
define R,(p) for each type of sentence as follows. 

(0) For an atomic sentence Gn: R assigns the truth-value T to Gn at t if. and only if. 
the referent of n at t is a member of the referent of G at t: 

R,(Gn) = T iff R,(n)€R,(G). 
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A Tense Logic,for Borthius 207 

(1) For a sentence rp composed of a sentence p and the temporal constant r:  R 
assigns T to rp at r if. and only if, R assigns T t o p  at that time R(r,r) referred to by r at 
t: for R(1.r) relative to some A( t i ) ,  

R,(rp) = T iff R ,,,,, ( p )  = T. 

(For example. to an atomic sentence Gn, wc may thus attach the constant t to get the 
sentence rGn which is evaluated as follows: 

R,(rGnj = T iff R(t,r)  = I' & R,.(Gn) = T 
iff  R,,,.,,(Gn) = T.) 

(2) For the sentence Pp made up of the past tense operator P and the sentence p: R 
assigns T to Pp at t if, and only if, R assigns T to p at some time t' earlier than t: 

R,(Pp) = T iff (31')(r' < t & R,.(p) = T). 

(Note that if t ' i r ,  then t' automatically falls into the actual history A(r) oft .)  

(3) For ~ h c  sentence Fp made of the future tense operator F and the sentence p: R 
assigns T to Fp at t if. and only if, R assigns T t o p  at some time r' later than r in the 
actual history A ( t )  of t: 

R,(Fp) = T iff (3t1)(t' > t & t ' ~ A ( t )  & R,.(p) = T). 

(4) For the sentence u p  made up of the necessity operator and the sentence p: R 
assigns T to r!p at t if. and only if, R assigns T ro p at all times t' later i h ~ i i  i: 

R , ( o p )  = T iff (Vtf)(t' > r+R,(p)  = T ) .  

(5) For the sentence Ep made of the eternality operator E and the sentence p: R 
assigns T to Ep at t if. and only if. R assigns T t o p  at all times t' in the actual history 
A(r) determined by t :  

(6) We now explain the semantics of the inevitability operator. If our language had 
the sentence connective 'or' in it, it would be possible to define Ip as 'Pp or p or Fp'. 
But since it lacks 'or', we must give a semantic interpretation directly. For the 
sentence Ip made up of the inevitability operator I and the sentence p: R assigns T to 
Tp at t if, and only if, R assigns T to p at some time t' in the actual history A(r )  
determined by t: 

R,(lp) = T iff ( 3 t 1 j ( t ' ~ A ( t )  & R,.(p) = T) .  

For any p containing r ,  we say R,(p) = T(simp1iciter) iff relative to A([), R,(p)  = T. 
We now define the logical notions of logical truth and implication: 
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208 John N .  Martin 

p is a lo~icul truth (briefly k p )  if. and only if, for any structure T of time and any t in 
T. R,(p) = T:  

p 1ogic.ully implies q (briefly p k= q) if, and only if, for any structure T of time and any t 
in T. if R,(p)=T then R,(q)=T: 

p t= q iff (VT)(V~)[(~ET & R,@) = T)-+R,(q) = TI. 

Thus far we have neglected to explain the truth conditions of knowledge 
statements Ksp. We do so now as follows. Consider the sentence Ksp composed of the 
knowledge operator K with subject s. Intuitively. we should say that R assigns T to 
Ksp at t if, and only if, the person R,(s) referred to by s at I believes p, the person is 
well justified in believing that p, and p has the truth-value T at t. In addition, we 
should also build into the analysis of knowledge a special detail about the justification 
of fururc knowledge that was accepted by Boethius: if we know something about the 
I'uture it must be because we know something about the present and that those facts 
about the present in some sense necessitate the fact about the future that we know. 
Rather than trying to capture these ideas in the form of truth conditions, we will 
instead lay down two axioms constraining time and the assignment of truth-values. 
These axioms or 'meaning postulates' may be looked upon as spelling out in part the 
meaning of the word 'knowledge': 

M P I  Ksppp, 
MP2 KsF+ nu. 

Examples: 
R,(FGn) = T iff Gn is T at some later time in the history A(t) of t: 

iff (3r')(t1 > t & tleA(t) & R,.(Gn) = T.  
R,(uPGn)=T iff at any time later than t, PGn, is T 

iff at  any time t' later than t. there is time t" earlier than t' at which Gn 
is T 
iff (Vt1)(t' > t~ R, (PGn) = T )  
iff (Vt1)(t' > t+(3tM)(t" < t' & R,..(Gn) = T)) .  

R,(FrGn) = T iff at some time later than t ,  rGn is T 
iff at some actual time t' later than t. tin is true at tlme R(tt,r). 
iff (3t1)(t' > t & t f€A(t )  & R,.(rGn) = T )  
iff (3t')(tf > t & t ' ~ A ( t )  & RR,,.,7,(Gn) = T) .  

R,( PzGn) = T iff (Vt')(tf > t+ R,.(PrGn) = T )  
iff (Vt')(rl > r+(3t")(rn < t' & R,..(rGn) = T ) )  
iff (Vt1)(t' > t+(3t")(t1' < t' & R ,,,..,,, (Gn) = T)) .  
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A Tense Logic for Boethius 209 

4. Consequences for necessity and God's foreknowledge 
Theorem: There are r14.o .senses o f  conditional necessity, one of'lthich is independent of' 
the other. It is possbile that q must follow from p yet it not be the case that q's 
necessity follow from p. That is, it does not follow from the fact that p logically 
implies q that p iogicaiiy impiies _rq. Briejy, for some p aiid y, boih k y 2nd 
n o t ( k  3 9 ) .  

Proof Gn k= G n  
not(Gnt= z G n ) .  Q.E.D. 

Theorem: The past is necessary. Pp logically implies oPp.  Briefly, P p k  9Pp.  
Proof: R,(Pp) = T 

(3t ) ( t f  < t & R,.(p) = T 
i'< t & R , , ( p ) = T  
Let t < t". Then t' i t" & R,.(p! = T 
(3t1)(r' < t" Rr It,.@) = T )  
R;,,(P,n,l = T 
(Vtf')ir < rU+R,..(Pp) = T )  
R,( n Pp) = T. Q. E.D. 

Corollary: KsPp logically implies J P ~ .  BriejPv: KsPpk  TPp. 
Proof: KsPp F Pp 

KsPpk E P ~ .  Q.E.D. 

Theorem: Knowledge of the past does not need to he o f  necessary truths. KsPp does not 
logically imply u p .  Briefly, not(KsPpl=Pop). 

Proof: R,(KsPGn) = T 
R,(PGiij = T 
Let t < ti' & R,..(Gnj = F 
Lei i' < i. Tlieii i' < i". 
(3t" > t f )(Rr. .(Gn) = F) - (Vt" > t')(R,..(Gn) = T )  
R.,.(o G n )  = F 
(Vt' < t ) (R, . (oGn)  = F) - (3t' < t ) (R , . ( zGn)  = T )  
R, (PqGn)  = F .  Q.E.D. 

Theorem: Temporally specijied sentences need not be necessary. t p  does not imply 
O t p .  Br ie f i ,  no ( t p  = O t p ) .  

Proof: Let t < t ' ,  t l$A(t) ,  t n ~ A ( t ) ,  R ( T )  = t" relative to  A( t ) ,  R ( t l , t )  = t ' ,  R,.(Gn) = F ,  
and R,..(Gn) = T .  
R( t , t )  = t" 
R, ( tGn)  = T 
R,.(rGn) = F 
31' < 1, R:(Gn) = F 
R , (OrGn)  = F .  Q.E.D. 

Theorem: Eternal truths neednot be necessary. Ep does not logically imply o p .  Briefly, 
n o t ( E p b  o p ) .  
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2 10 John N. Martin 

Proof: Let R,.(Gn) = T at all t' in A(t )  
Let tU$A(t).  t < t" and R,..(Gn) = F 
R,(EGn)=T and R,( - I G ~ ) =  F. Q.E.D. 

Corollary: God muy have knowledge qf a fzlture time thut is not necessary. For some p, 
Kgp does no? !ogica!!y imp!y that 7,n. Rrir<,ffv. not!KgpF ?p). 

Theorem: All true teinporul!)~ spccijiedsentences lrrP errrnall~~ trzle. rp logically implies 
Erp. Briefly. rp b Erp. 

Proof; R,i rp'j = T relalive iu X ( i  j 

RR,l,r,( P )  = 
Let t l ~ A ( t ) .  Then R(t,r) = R(tl , t)  

R R ( r ' , T ) ( ~ )  = 
~ 'EA(~ ) -+RR( , ' . ~~ (P)  = T 
(Vt ' ) ( t 'W+ KR,,.,,(p) = T) 
R,(Ezp) = T. Q.E.D. 

Corollary: Ksrp logically implies zp. which in turn logically implics Erp. Brieflv, 
Ksrp b rp k= Erp. 

Theorcm: Ksrp does not lngically imply rqp .  Briefljl, not(Ksrpkr-p)  
Proof: Let R,(KsrGn) = T, and R(t,z) < t' & R(n)$R(G) 

R,.(Gn) = I-' 
RR,,..,,(ZGn) = F 
R(tGn) = F. Q.E.D. 

5. Omniscience 
Once it is required that God know only eternal truths, it is not possible to ascribe 

to God omniscience in what is perhaps the most obvious sense: 

!?,(p) - T i f f  R,(Kgp) = T. 

Within the system. this property fails: 

Theorem: God need not know every truth. p does not logically imply Kgp. Briefly, 
n o 0  I= K ~ P ) .  

Proof: Let t > t', R,(Gn) = T and R,.(Gn) = F 
R,(EGn) = F 
R,(KgGn) = F.  Q.E.D. 

Within the semantics, however, it is certainly possible for God to know every truth 
in some guise or other. As in all recursive semantic theories, truth conditions of every 
complex sentence can be formulated in semantic rules that mention only the truth- 
values of atomic expressions at various times. Moreover, though God may not know 
the atomic sentences themse!ves, he can know their eternalized, time-specified form. 
Though in general Kgp may not be true at t ,  Kgrp may be true where R(t,r)= t. We 
could, therefore, add an additional meaning postulate saying as much: 

MP4 R,(p) = T iff ( R ( ~ , T )  = t only if R,(Kgrp) = T). 

The role of the postulate is then the following. Within the context of the general 
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A Tottsc Logic ,for Bocrhius 21 1 

semantic theory that explains the meaning of the idcas of modality and tense. we may 
then understand MP4 as  capturing the relevant notion of omniscience. much as MP3 
unpacks the special temporal status of God. 

The question now arises whether MP4 is a significant constraint on God's 
kiioiiiledgc. and whether a god cnnfcmning to i~ could fairly be called omniscicnt. The 
answer is not straightforward and turns on the relation o f p  to t p  where R(t , t)= t .  Let 
Let R(r.7) = I .  Clearly. in general p is not logically equivalent lo ?p because p rnay vary 
in truth-valuc from time to lime whereas rp will not. On the other hand. i t  is not an 
acc~dent that p and Tp are eilhrr buiii 11-tie cii- b o ~ i ~  fi&e Lii i. T h i  q i i i \ ~ t i i > ~  ~f ::.h~ther a 
God conforming to MP4 could be called omniscient. then. turns on the sense in which 
p and t p  relate and on the legitimacy of substituting the one for the other on the 
strength of this relation. 

The relationship between p and t p  can be explained. but to d o  so in the most 
perspicuous way, it is best to imagine a language with greater expressive power than 
the one we have been working with ihus far. Wiihoiit going into the mathematical 
details. let us suppose that our Ianguagc has been supplenientcd so as to include 
indexical.; and the two-dimcn4on;:l inken41mil sc!nantic thcy rcquire. In such an 
account times would serve two purposes. F ~ r s t  they would cot~~iti l ie to servc as 
possible worlds Jescribcd by ihc language. T!leq; thus continue to serve a s  the 
reference points at which expressions have extensions. They are the points rclative to 

which constants refer and sentcnces take on truth-values. The intension of an 
expression is then idcntified with the function from times (in this role) to  the 
extensions. The second role times play is as contexts of utterance. Depending on the 
context, certain indexical expressions change their intensions, and this is represented 
by assigning intensions relative to times. For  example, the indexical pronoun 'I' refers 
to the speaker of a sentence. In one context it would pick out one individual and its 
intension would follow that indilvldc.! through possihle times. In a different context it 
would pick out a different individual and have a different intension. As a result of the 
variabiiiiy of the ifitemion of :he indexics! prgncun, any a!omic sentence using the 
pronouns, like 'I am wise', would likewise have an  intension that varies with context. 
At one time when I refers to Socrates it would mean the same as 'Socrates is wise' and 
at other times when it referred to other individuals it would correspondingly have 
different intensions. 

We may use a device of Robert Stalnaker to illustrate this situation and also lo 
explain the relation o f p  to tp."' Let us stipulate what we may call the semantic matrix 
for p in which the columns represent the intensions of p relative to contexts of 
utterance: 

1 , T T F  
t ,  F F F the intensions o f p  
1, T F T relative to contcxts 

tl t 2  t 3  

contexts 

10 These remiirks on two-dimensional indexical semantics break no new ground beyond relating the idea> 
to eternal sentences and to Boethius. For a full statement of  Stalnaker's theory see his 'Context and 
possible worlds', typescript; an abbreviated version is given in his 'Indexical belief', Synthese, 49 
(1981). 129- 151. For the actuality operator and its semantics see David K. Lewis, 'Anselm and 
actuality', Notis, 4 (1970). 175- 188. N.B. Both R(t,r) relative A(t') andR,(p) relative to A([') are 
essentially two-dimensional and could equally well be symbolized R, ,.(r) and R, , (p). 
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212 John N. Martin 

Hcrep  has three diHerent intensions in three different contexts. Assuming this matrix 
for p, let us construct similiar matrices for rp for the three cases in which R(t,r) is t , ,  t,, 
and t i  rcspccti~cly: 

Now. let us construct a matrix in which in each context t we place the intension from 
the matrix above ir, which R(t,r)=:, and let us assign the semantic analysis 
represented by this matrix to an operator ,4 attaching to p: 

t , T F F  
t 2  T F F the intensions o f  Ap 
r ,  T F F relative to contexts 

1 .  1- I ?  

. . Iniiiiiivc';i. &ha{ s d q - s  i n  conrexi is I ~ ~ I  xp ~ r g c  where r \ ( r . ~ )  = l .  An 'jrdiiicirq 
langiiage reading o f  Ap is 'Actually p' or  'Now p'. 

For  our purposes, this operator is relevant in two ways. Firsr oi'aii, notice that Ap 
is eternai in every context. Moreover, ii is noi impiausible io ascribe to ihe God  of the 
philosophers the ability to know eternal sentences that contain indexicals, and have 
their meanings fixed by context. After all, all terms have their meanings fixed by 
context if context is interpreted broadly enough. Certainly, MP4 rules out no such 
knowledge. 

Se'cjii&y, iii ihe iiianner of Siainaker  We  may .use the A to tiie 
relation of p to Ap. T o  d o  so, Stalnaker points out the Importance of the diagonal 
from iower ieft to upper right in the mamix for p.  il records  he iruth-vaiues for p ar 
times t in which the context of utterance is also t. Such situations in which the world 
being described is also the contexL of utterance may be singled out as having a special 
status. They are norma! or  standard in a way other combinations of context and 
world are not. Indeed, it is possible to define an  operator / attaching t o p  such that no  
matter what the context t. the intension of /p a t  r is the diagonal of the semantic 
matrix for p. What we discover is that p and its eternalized version Ap are equivalent 
in the sense that /p and /Ap have the same intension in every context: 

t , F F F  
t2 F F F the intensions of / p  
t ,  T T T a n d / A p  

tl t 2  t 3  

Thlls, i n  2 \igy\/ .;tri>ng ~ e ! l ~ e  &e 'St*!ld2r&Zed' versiu!ls of 11 gnc4 ,;\,I? zre ie::l2ntira!!w 
i -"-" t ---- 

equivalent. 
The situation with regard to G o d  is, then, as follows. Though God  may not know 

that p a t  the various times r ,  he may know for each I ,  the sentence .rp where R(t,r) = t ,  
and he may summarize this knowledge by knowing Ap. Moreover, there is a strong 
sense in which p and Ap say the same thing, namely in their standardized forms they 
always mean the same. 
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