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ABSTRACT

AGENCY, CONSEQUENCE AND MORALITY

By

Philip Robert West

This is principally a formal semantics for moral obligation, forbiddance and
permission. Central notions of the semantics are that of aa interpretation
and that of truth comdition; the latter is explained in terms of the former.
Preliminary to the discussion of the moral comcepts, however, formal
semantics for temse, alethic modality and the bringing—it—about—that relation
between ageats and the states of affairs they bring about are presented.
Obligation, forbiddance and permission are thea defined relative to agents
and what they bring about. More specifically, agents are said to be obliged,
forbiddea or permitted to bring certain states of affairs about just in case
saactioning is aa imevitable comsequemce of what they bring about or fail to
bring about. Following this, variows classes of imterpretations for moral
sscriptions are related to ome amother and several deomtic peradoxes are
considered. Thea in terms of the formal apparates, related issues are
discussed, includiag egoism, comsequeatialism, collective actiom, collective
obligation, and several forms of determinism involviag natural law and divine
action. It is argued that for Christian theists, the appropriate metaethical
view is egoistic and comsequesntialistic.
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INTRODUCTION

1. RECONSTRUCTIVE ANALYSIS AND THE MORAL CONCEPTS

This is a comstructional amalysis of the comcepts of moral obligation,
moral permission and moral forbiddance. It will be takea for gramted that
comcepts are to be comstrued as properties or relations and that comcepts are
best clarified by a display of the bebavior of the linguistic expressions with
which they are associated. For example, if the comcept of caminily is
associated with the predicate "is a dog”, amalysis of the comcept progresses as
understanding of the role of the seatemces im which "is a dog" occurs
improves. In a coastructiomal amalysis, the comcepts eademic to the
prethooretical comceptual apparatus targeted for amalysis are clarified by the
articulation of more orderly substitutes or recomstructions for them. The
comcepts targeted for amalysis are sometimes called esplicends aad their
linguistic expressions whoss bebavior is more exact thaa that of their
ordinary language counterparts. Their exactmess is improved by specifying
the syntactic rules for the formation of seateaces imvolving the substitute
expressions aad by detailing the linguistic comvemtions for their appropriate
use, thereby eliminating, as much as possible, indeterminate or coaflicting
coaveations.

Philosophers are especially interested in the influence these expressions
have oa the truth or falsshood of the semtemces in which they appear, and
most importeat to logicians, in how the relation of eatailmeat impinges on
these locutions. Where the moral comcepts are the focws of atteation, the
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products of comstructive analysis are oftea called metaethical theories or
deontic logics.

Truth aad falsshood are semamtic notions aad s0 whea an analysis
focusses oa giving aa account of the comditioms under which seatemces
containing certain expressions are trwe or false, it is said to be a semantics
for the comcepts the expressions are associasted with. What follows is such a
truth coaditional semantics for the moral comcepts. The several tasks
iavolved in the preseatation will be displayed in greater detail shortly.

Although deomtic logics ostemsibly agree ia their focus om the comcepts
of morality, substaatial differences regarding what is being amalysed confuse
asscssment of these systems aad make compering systems with ome amother
perilows. Some deomtic logics, for example, are offered as amalyses of
behavior guiding rules. Accordingly, seatences of the type "p is obligatory”,
wsually tramsiated Op, are takem to have a prescriptive or imperative
communicative role. Deoatic systems of this sort are occasiomally classified
as studies of the logic of normative systems. Becsuss uttering aa imperative
aad uttering a moral ascription are appropriate ia similar circamestances, this
view is not devoid of attraction. For imstance, "I forbid you to climb oa the
table", or "It is mot permissible for you to climb om the table® aand the
imperative "Do mot climb om the table® seem to stand or fall together
respecting the propristy or impropriety of their utteramce. But, ia some
deoatic theories, prescriptive rules are ot the ceater of atteation. Semtences
of the type "p is obligatory” are takea imstead to have am assertive or
declarative role.

This difference over the siatus of prescriptive rules ia metaethical
analysis appereatly imvolves comflicting views in the philosophy of laaguage.
On the ome hand, some regard informatiom comveyamce as oamly ome amoag
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several philosophically importaat roles language has. They evidently believe
that exclusive atteation to the truth value of am utterance, or to what a
seatence asserts, is dangercwsly narrow and igaores other kinds of
performance values of utteramce besides assertion amd demial. Moreover,
utterances about what is obligatory, forbiddem or permissible, although
declarative in grammatical mood, might be imperatives aad not declaratives
at all, aad if 0, discussing their truth coaditions is & mistake, simce they
have nome.

On the other hand, oppomeats of the forgoing position seem to believe
that unless utterances caa be comsirwed as assertions or deaials, they are mot
amenable to philosophical amalysis and that assertions aad demials are mot
properly uaderstood uamtil their truth coaditions are laid bare. To hold this
view, ome need mot demy that lnguistic wiersnce has 3o famction but
assertion or demial, but merely that other functions are mot of valus whea it
comes o philosophical amalysis. According to this view, there is no logic of
commands, sirictly speaking, f commeads have no truth value. The anmalysis
preseated here is in line with this second view.

More specifically, the view espouwsed here is obviowsly esimilar to
Bohnert’s suggestion that imperatives are really declaratives in disguiss. He
recommends, for example, that the imperative, "Do X" might be comstrwed
as the assertion, "H you do not do X, such and such harm will befall you",
or "H you are to escape this harm, you will do X"2. Bohaert’s suggestion
shows a way to comsiree imperstives as declaratives aad caa be coatrasted
with the rule amalysis of moral ascriptions according to which the declarative
moral ascriptions asre in effect treated as imperatives.

The similerity betweea the anmalysis here and Bohaert’s suggestion is
that the declaratives he sees as filling the role of imperatives are like the
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declaratives that will be treated herein as filling the role of the moral
sscriptions. The moral ascription "Ageat a is obliged to do X" will be
treated as equivaleat to the declarative "Something wndesirable will happen
to a if he fails to do X'. And this similarily in tura makes manifest a
similarity betweea the view here preseated and that of A.R. Andersoa who
suggesied that seatences of the type "It is forbidden that p* be idemtified
with seatences of the type "H p is the case thema punishment is mecessary"s.
Since Andersom’s simplification of deomtic logic ideatifies fulfilling obligation
with escapiang sanction or pemalty, views that ressmbie his in this respect are
sometimes called escapist. This label seems fitting for the pressatatioa to
follow, although the differences with the Andersomian simplification are
several.

R is possible, of courss, to give a truth comditional amalysis of
seatences of the type Op while pursuing a rele amalysis of the moral
comcepts. Hintikka, for example, recommends that Op is true just in case it
is true in all deoatically perfect altermative possible worlds, vis., that Op is
tree just in case it is tree in all the worlds in which the rules being
analysed are universally fulfilled!. Ounce the list of rules is ideatified, the
characterisation of deoatically perfect worlds in terms of the fulfiliment of
these rules seems relatively inoffemsive (givea that possible worlds are not
themeselves a problem). H ome waants to find thess decatically perfect worlds,
80 to speak, cme simply locates thoss ia which no ageat ever commits a sin
of commission or omission according to the rules. This is not to be
undorstood as a suggestioa that obligation and forbiddance are always
relative to appropriately organised positive behavioral rules since ome might
bhold Himtikka's view and some sort of matural law theory according to which
moral obligations and forbiddances are ideatified with prescriptioms built in to
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the way things are in some fashion, with positive rules having varying
degrees of closeness to the matural laws.

The analysis here applies to moral ascriptions Quine’s view, that truth
and falsshood are fundamental im the hierarchy of comcepts.  Moral
ascriptions are assertions or demials and as such are trwe or falee. The
logician’s work is to chase truth and falschood wp the grammatical tree, as
Quine sayss. Moreover, imperatives and rules play no role in the truth
conditions here preseated as they do in Himtikka's semaatics. And it should
be moted that ascriptions of obligation or prohibition are mot herein haadled
as declarations of approval or disapproval according to the emotivist
suggestion.

2. THE ASSESSMENT OF DEONTIC LOGICS

The evaluation of comsirective amalyses imvolves both systematic aad
intuitive criteria. Systematic success depeads om the simplicity and clarity
with which esplicele are pressated and relative to the mamaer in which the
esplicale are related to other comcepts i the broader pretheoretical
conceptual apparatus that is the ultimate object of recomstruction. An
analysis that fully defines its esplicels, or successfully reduces them to other
notions, is systematically superior to ome that doss mot. It is comsidered a
virtee to minimise the aumber of fundamental or wnasalysable comcepts.

The iatuitive success of a comstrective analysis depeads oa the degree
to which the comceptual behavior of its esplicele harmomises with the
intuitions associsted with the comceptual behavior of ils esplicends. Intuitive
success decreases with the degres o which imtuitions are violated by the
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replacement of the espiicands with the system’s espiicale. Possible violations
are of two sorts. [Either some imtuition captured by the esplicends is
omitted in the swbetitution or some imtuition warelated to the esplicends is
included in the behavior of the esplicals. The traditional decatic paradoxes
highlight these imtuitive disvalues.

But it is at this juncture thet a failure to elucidate the philosophy of
language motivating the development of a system welcomes comfwsion. A
deoatic system is deemed intuitively weak to the extemt that its declaration
of theses is comtrary to gemerally accepted beliels. A weakmess of this sort
occurs where ¢ is a thesis of the system and where it is & gemerally accepted
belisef that ¢ (or the ordinary language couaterpart of @) is false, or where
@ is entailed by seateances gemerally believed to be trwe. But whea ome is
ashed whether ¢ is counterintuitive where ¢ is am ascription of obligation,
forbiddance or permission, ons faces the dillmma of coaflicting judgments
depending on how ¢ is 0 be undersiood. Is ome to ask whether the
imperative associated with @ is part of a system of prescriptive rules actual
or possible, or whether this imperative is a netural aw? s ome to ask
whether or not one would agree $o sirive to obey this imperative, or whether
members of a community would agres to this imperative as a commoaly
shared guide to behavior? Is ome 0 guestion ome’s preferemces about the
truth or falsehood of ¢? Questions like these make it difficalt to say
whether the situations hightlighted by some of the famous deoatic peradoxes
are persdoxical aand this is especially a problem whea the paradoxes
associated with coaflicting obligations are discussed.

In aa overall assessmeat of a comstructive amalysis, systematic aad
great systematic power that violates the most persisteat imtuitions associated
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with the esplicends is overall not much of a success. On the other hand, an
analysis that violates foew imtuitions but has meager systematic development is
not much of an overall success cither. It is expected that the amalysis here
will violate more imtuitions tham do the well-knowa deoatic systems
preseated heretofore. These violations dimimish if the philosophy of language
motivations behind the view here are kept in mind, but of course, these
positions might themselves be repulsive. Moreover, it is appareat that
certain metasthical beliefs are held by many and thess metasthical beliefs
influence judgments of imtuitive streagth and weskness whea it comes to

deoatic theses and arguments. Here the metaphilosophical question whether
the philosopher’s task is descriptive, ie., be should merely clarify the
concepls embedded im the pretheoretical apparates, or prescriptive, ie., he
can sometimes challsage accepled belief and offer what he takes to be a
better altermative, comes to the surface. This amalysis is a challenge and it
is hoped that the preseatation of the view will improve its intuitive streagth
as a viable metasthical position. Comstructivists wsually belleve that
alternative recomstructions for a notion should be offered (there might or
might not be a best cne) and this analysis is intended a8 ome of the several
possible alternatives.

Simce recomstructions of the morel notions are metasthical, the
seatences of deomtic theories are metalinguisticc. They are abowt ascriptioms
of the moral properties. Ordimerily, a metalinguistic theory describes the
lnaguage its seatences are about, its object laaguage, and subsequently makes
assertions abowt the properties of its object language seatemces. Suppose the
object of analysis is & comcept F, where this comcept is associated with an
a—place predicate Fa,...a,. Them, according to Tarski’s assertion that
sscriptions of truth are metalinguistic assertions about object laaguage
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sentences, metalinguistic theories of F should specify the truth conditions for
object language seatemces imvolving F. Hemce, ome task of deomtic logic is to
display the truth comditions for ssatences ascribing the moral properties and
this is the focus of the semaatic developments herein.

A second task of decatic systems is the elucidation of the eatailmeat
relation as it impinges on sentences including F. As an example, comsider
the metacthical theory wsing "¢" as a varisble raaging over seatemces of its
object lenguage and also recognising "is permimible” and "is obligatory"
among the expressions of its object language. A seatemce of this theory
might be "'¢ is obligatory’ eatails '¢ is permissible™. This metalinguistic
sssertion ascribes the reletion of eatailment to two ssmtences of the object
language. H ¢ aad ¥ are semtences, ¢ is said to entail ¥ just in case amy
conditions making ¢ true also maks ¥ tree.

A third task of deomtic systems is the demarcation of decstic truth.
H logical truths are ssatences that remain tres uwnder all grammatically

accepiable replacements of their nomlogical expressicas, thea decatic truths
are ssatences true wnder all such seplacements of their noalogical or

aondeoatic expressions. Obviously, this gusrantess that the sst of logical
truths is a subest of the set of deomtic truths. Like truth, decatic truth is &
property of ssatences and a decatic system’s declarstion that some ssmtence
¢ is a thesis is tantamount to the declaration that ¢ is deoatically tree.
Whea logicians study the logic of some motica F they are attempiing
to ascertain not omly the truth coaditions of ssatences coataining F, but also
how the truth conditions of thess relate to the truth coaditions of semtemces
containing other predicates. Specifically, they waat to determine whether
semiences comtaining F eatail or are emtailed by thess ssmtemces comtaining
other predicates. For example, f a metasthical theory claims that ‘¢ is
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obligatory’ eatails '¢ is permissible’, that theory details how, in terms of
eatailmeat, the truth comditions for semtemces comtaining the predicate "is
obligatory” relate to semtences comtaining the predicate "is permissible®.

Accordingly, a fourth task for deocmtic logics is to relate the moral
comcepis to ome amother. Obligation, forbiddance aad permission are
ostensibly all of the moral sort. The question of whether these three exhaust
the list of moral comcepts could be discussed at some leagth. Maay systems
preseat obligation, forbiddance and permission as a redundaat list eo that all
three may be expressed where omly ome meed be recomstructed as basic
assumiag some version of megation. Systems of this kind might be called
morally monistic if the three are takea $0 exhaust the moral concepts. The
system herein preseated, DBCS, is, on the comtrary, movally plerslistic ia its
denial that the multiple expressions for the moral comcepts are reduadaat
with respect to one amother. This pluralism diminishes the systematic valwe
of DBC.

A ffth task of deoatic systems is to relate the moral aotioms to
comcepts that are ot of the moral sort. In approaching this aspect of
theory developmeat, ome ordimarily indicates ome’s position regarding whether
what ought to be the cass, or what is obligatory, eatails or is emtailed by
what is the casse or by what is necessarily or possibly the case. Onme’s
response to these isswes wowally involves a coafromtation with maturalism,
which we may ideatify with any view accordiag to which the moral comcepts
are not %0 be treated as primitive in recomstruction, but are to be defined or
reduced to comcepts which are aeither moral, axiological, mor in any respect
normative.

K has besa populer to display a similarity betwesa the comcepts of
moral obligation aad permission, and the alethic modal comcepts, mecessity
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and possibility, a similarity discessed by medieval logicians’. Onme such
similarity is said to be evident in compering certain definitions of possibility
which are given in torms of necemsily and megation, with a prime facie
acceptable definition of permission which is givea in terms of obligation and
negation; "¢ is possible” is equivalent to "Not mecessarily aot ¢" ia many
modal logics, and "¢ is permissible® is appareatly equivaleat to "It is mot
obligatory that not ¢". Some theorists are comtemt to allow recogmition of
this analogy to complete the fifth task. Apperently, thess hops that the
systematic analogy betwesa the moral coacepis and the alethic modalities will
display a "logic® of the moral notions in the semse thet their place ia the
conceptual apparatus will be showa (0 be as rule governed and thus as
*rational® as are the alethic modalities in some weak system of modal logic
and that the deoatic system’s rules governing eatailment will comport with
intuitions about validily in moral argument. Moreover, theories developed in
this way do mot risk offeading metasthical deomtologists who belisve that the
moral comcepls are basic in the comceptual apperates aad cammot be
reductively defined via comcepts not in the moral comcept family.

In my judgment the disaaalogies betwesa the decatic and the alethic
modalities erodes the alethic/decatic amalogy as a satisfactory resolutioa for
the fifth task. For example, I do not belisve that permission can be defined
in terms of obligation aad negation as has besa suggested, whether or mot
possibility can be defined in terms of necessity and megation. Moveover, the
validity of many argumeats from nosmoral premises to moral coaclusions,
arguments that are fairly typical, caanot be evaluated according to amalyses
ia which recognising this amalogy is all that can be said abowt the relation
betwesa the moral and nommoral concepts. The sixth task of deoatic logic is
involved here, to produce a notiom of validity that agrees with ordinary
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intuitions about the reliability of arguments with moral ascriptions for
conclusions. It will be seen that eschewing reductive definition for the moral
concepis results in both systematic and iatuitive weakness in this department.

3. EGOISM, CONSEQUENTIALISM AND POSSIBLE WORLDS

Instead of atiending to the appareat amalogy betwesam the decatic aad
the alethic modalities, DBC anmalysss the moral comcepts and attends to the
reles of moral argument by reducing the moral to certain noamoral comcepts.
ARlhough it depends om the alethic modalities in its reductive defimition of
the moral coacepls, it does not depend oca aa analogy betwesa the deoatic
and the alethic modalities. Morecever, it is intended that o moral comcepts
appear in the definionda of the moral concepts given here. DBC is supposed
to be morally reductive and intended as natwralistic.c. The reductiviom aad
the maturalism caa be rejected in cortain wnintemded uadesstandings of the
formalisation and thus the formalisation has some virtees independeat of the
metasthical positions that motivate its pressatation.

Although DBC is morally pluralistic it reduces all three of the moral
comacepés to the same moamoral comcepts and becamse of this its redectiviem
ofisets the systematic infelicity of its moral pluralism. The ncamoral notions
the moral ones asre reduced %0 i DBC are actioa and comssqueace,
specifically, comsequeace in terms of sanction or pemalty. Intuitively, the
attempt to escape sanction and the attempt t0 kesp cbligation are the same
attempts. As Prior has suggested, escapism is the logical basis of ethics®.
Graated, it might be argwed that saaction is iteelf a mormative or moral
concept, and that escapiem is mot naturalistic after all. This argument will
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be discussed later and rejected.

Rather than recognising object language seatemces of the form O¢
where the obligation operator O attaches to ssatences to form new seatemces
(as is popular among momadic decatic systems), DBC recognises object
language seatences of the form Oop where  demotes an ageat and ¢ a state
of affairs. Whereas ia monadic decatic systems, O¢ type seatences are to be
read as tramslations for "¢ is obligatory®, ssateaces of the type Oogp in DBC
are read, "a is obliged to bring it about that ¢". In other words, obligation,
forbiddance aad permission are comstrued as relations between the actioas of
aa ageat and the states of afhirs that are comssquemces of these actioms
rather than as a property of states of affairs ssmpliciter.

Bat, DBC doss mnot define obligation caly in terms of what ageats
ecivelly bring about. As most agents are painfully aware, they il to bring
about certain states of affairs that they are obliged to bring abowt. For
example, it is common o say that Mitchell was obliged to tura #0 a8 to
avoid a collision even though he failed to do s0. To accouat for situations
like this, DBC defines the moral comcopts as propertiss, not oaly relative to
what an ageat actually brings about, but relative to what aa ageat possibly
brings about. This does ot imply that DBC is developed wader assmmption
of the kantiaa principle that ageats are oaly obliged to do what they ces do,
for reasoms that will be clear later. It is caly to say that appareatly the
truth coaditions of deomtic ascriptions caamot be described without taking
these possible but momactual states of affairs into account. The anmalysis
requires not oaly the logic of action seatences but presupposss the logic of
the alethic modalities.

A word should be said here about the DBC comstreal of modality.
There has beem comsiderable discussion abowt possible worlds of late,
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especially as the postulation of these emtities is very fruitful in the analysis of
the alethic modalities, as well as in the discussion of other comcepts
recalcitrant to amalysis. Those who believe possible worlds exist and wee
them for amalytical purposes, possible worlds theorists, customarily take
sentences of the form "Possibly ¢* as tree just in case @ is tres in st least
one possible world and "Necessarily ¢" as true just in case ¢ is tree in
every possible worlk. In comtrast, Aristotle aad Diodores of Chroaws
analysed the modalities in terms of the temporal relation betwesn momeats
or imtervals. Accordiag to Diodores, *Necessarily ¢" is trus just in case ¢ is
aow tree and always will be true and "Possibly ¢" is true just in case ¢ is
cither now tres or will be trus at some future momeamt. According to
Aristotle "Necessarily ¢" is true just in case ¢ always has besa tree, is now
true, and is always going to be trwe, "Possibly ¢" is true just in case ¢ is
cither trus now, was true at some ecarlier moment or is going to be tree at
some future moment. DBC amalysss alethic modalily ia temporal terms
similer to thesse. As such it is a form of actualiom. s amalysis of alethic
modality makes no referemnce to nomactual possible worlds which have »o
temporal relation to the actwal world. In other words, it is motivated by
the belief that there is omly ome possible world, the actual ome. The details
of the view will be explined in more detail whea the substaative theory
behind the formal semantics is discussed in Chapter Onme.

Not only is it assumed that the deomtic modalities caamot be clarified
without recourss to the alethic modalities but also thet actica itself cammot
be clarified without this recourss. Whet aa agemt does at a2 moment
gonuinely influemces the course of history. The counterfacual assertion that
what is the case would be other tham it is had seme agent mot acted as he

did is apperently tres and thws action ascription lkike obligation ascription
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relies on modality in the following presentation.

A second comcept in DBC’s explication of the deoatic comceptls is
comsequence—of—action. Comssquentialism is the metasthical doctrine that
actions have their moral properties exclusively relative to their outcomes or
results. For exampls, a form of coassquentialiom, utilitarianiom, declares that
an action is obligatory just in case its omission creates a worse overall state
of affairs in terms of the pain and pleasure of all ageats thea its commission.
In comparison, DBC relativises obligation t0 the actiomn of the singuler ageat
and limits the comsequences that determine moral status to those properties
of this agent that are comsequences of his act i.e, an agent a is obliged to
bring it about that ¢ oaly if a’s haviag a certaia property resuits from o’s
bringing ¢ about. This brands the analysis as egoistic.
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CHAPTER ONE
TENSE AND MODALITY

1. TRUTH, TENSE AND DETERMINISM

The deomtic theories of Mally, voo Wright, and their immediate
successors were axiomatically pressated. Atomic expressions and rules
governing the comstruction of well—formed formulas were presemted first, then
the axioms and rules of imferemce characteristic of the theory. Theses were
proved by deducing them from the axioms and rules of imferemce. At the
time, aa intuitive explanation of what the theory’s object language seatemces
were about coastituted the oamly semaatic aspect of the pressatation; mo
precise description of the domains in which these semtences are satisfied was
included. More receatly, however, greater aitemtion has beea givea to
developing a formal semaatics for moral ascriptions in order to remedy this
deficiemncy. The domains ia which moral ascriptions are satisfled are
described in set theoretical vocabulary aad are called imterpretations. In
semantically preseated theories of this type, seatemces are proved to0 be theses
by a clear manifestation that they are satisfied ia every permissible
interpretation imstead of offering a deduction of the ssatemces from axioms.
In similar fashion, it is established that a semtence is not a thesis by showing
that these is some interpretation in which it fils o be waniversally satisfied,
vis., by displaying a countermodel. Siace DBC is ssmaatically pressated the
proofs herein are im terms of wniversal satislaction ia permissible
interpretations. In the text, a dagger (1) preceding a ssateace or rule
indicates that a correspondiag proof or couatermodel is in Appeadix C.

16
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rules governing the formation of well-formed formulas and sentemces of DBC
resemble thoss of Principis Melhemelics. Syntactic information is preceded
by aa outline indicator beginning with an imteger between 1 and 6 imnclusive.
For example, 1.1.2 aad 3.2 mark symtactic information. Similarly, indicators
beginaing with integers betwesn 7 and 9 inclusive mark ssmaatic isformation.
Those begimaing with 12 mark thesss aad those beginming with 18 mark
seatences that are not thesss.

The preseatation of the system is brokema wp iato sections
corresponding to the alteration of foces in the discursive explamation. For
example, the operators, well-formed formulas and truth comditioms for action
sscriptions are pressated im Chaplter Two where action is discussed.
However, operators, well-formed formules aad truth coaditions for moral
ascriptions make 20 appearsace ustil Chapter Five, where the moral comcepis
are discussed. In most cases, the articulation of a ssctiom presupposes
previously presented sectioms and so it is not intemded that the chapters be
read out of order. Each section will procede by first idemtifying atomic
formules aad syatactic rules governing the formatica of well-formed
formulas, where the latter are imtended as translations for the types of
ordinary semtemces wnder comsideration. This will be followed by a discussion
of the clements of imterpretations thet are imtemded to depict semantic
characteristics of the locutioas being examined aad a specification, in terms
of these interpretations, of truth coamditions for the well-formed formules.
Fimally, where appropriate, theses and noathesss related to the issues being
discussed are pressated.

Obviously, this scattering of the formal preseatation caa be comfusing.
Thus, Appeadix A comtains a sequeatial preseatation of the formal system
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DBC based on outline numbers. In this appeadix the commentary of the
main text is omitted. Appeadix B lists all theses and moatheses discussed,
again minws the commentary.

We begin the pressmtation by discussing the truth—feactional part of
the theory. First preseated are the atomic formuias. Thess comstitute the
basic signs of the system, or its lexicon. The amalogy with typical Eaglish
lexicons caamot be pressed too far, of course, inasmuch as these have words
as their besic wnits and, for example, aa isolated Eaglish word is wsually
neither true mor falee, a8 are some of the atomic formules below.
Furthermore, the growping imdicators like the Eaglish "(* aad ") for
example, are not like words in Eaglish, although they also are amomg the
atomic formulss of DBC.

1. Atomic Formules:

1.2 Atomic Seatemces: Lower case p throwgh r with or
without ssbecripts.

1.3 Coanectives:

1.3.1 Treth Fuactional Coanectives: 1, a, v, », <,
T aad |.

1.3.2 Grouwping Indicators: (, ) aad /.

Next are the formules and well-formed formules. To return to the
dictionary amalogy, the formulas are sequeaces of atomic formules some of
which, like some sequemces of English words, do not make a seatemce, for
example, "sleeping ouwt dog” and sequemces that do, for example "Dogs
slesp”. DBC formulas that composs what are like grammatically acceptable
seatences are called well-formed formuias. 38.1-3.3 can be thought of as
giving the grammatical rules for well-formed formula (wff) formation in
DBC.
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2. Formulas: Finite sequences of atomic formulas.

3. Well-Formed Formulss (wfls):

3.1 H ¢ is an stomic seatence, ¢ is well—formed.

8.2 H ¢ aad ¥ are wih, thea the following are well—formed:

321 ¢
8322 (9av)
323 (évv¥)
324 (¢~v)
328 (p—9).

83 T aad | are well-formed.

We tura now t0 the semantic motioms, the most important of which
for our purposes are that of an imterpretation and that of aa evaluation.
The explanation of evaluations will be postpomed watil later in this chapter
whea semantics section 9 is pressmted. Our attemtion can be givea first to
explaining interpretations.

An interpretation is & set theoretically described structure, here a
quintuple, in terms of which evalustions will be articulated. The definition
of imterpretations circumscribes the sorts of structures that coastitute
appropriate domains in terms of which truth coaditions <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>