Is Unsaying Polite?
BerislavZarnic

‘Have some wine, the March Hare said in an encouraging tone.
Alice looked all round the table, but there was nothing oruit b
tea. ‘l don't see any wine, she remarked.

‘There isn't any, said the March Hare.

‘Then it wasn't very civil of you toffer it, said Alice angrily.

‘It wasn't very civil of you to sit down without being invited

said the March Hare.

— Alice’s Adventures in the Wonderlard [6, p. 96]

1 Two Ways of Negating a Sentence

Wittgenstein and Stenius According to the influential tradition in philosophy of
language, advocatedter aliosby Erik Stenius[[2B] in 1967, there are three logico-
semantic moods: indicative, imperative and interrogatarel there are two main
components in natural language sentences: modal elemkict) determines sen-
tence’s mood, and sentence radical, which carries theigégercontent. Although
Wittgenstein had more permissive attitude regarding tmelyer of sentence moods,
still the conception of the twofold sentence structure ststing inuseof a picture,
prevails in the later Wittgenstein’s philosophy.

But how many kinds of sentence are there? Say assertiortjeuesnd command?—There

are countlesskinds: countless dlierent kinds of use of what we call “symbols,” “words,”
“sentences.” And this multiplicity is not something fixedven once for all; but new types

of language, new language-games, as we may say, come isteree, and others become
obsolete and get forgotten. (We can gebagh pictureof this from the changes in mathe-
matics.) ...

Imagine a picture representing a boxer in a particular staNow, this picture can be used
to tell someone how he should stand, should hold himselfoardparticular man did stand

in such-and-such situation; and so on. One might (usingaitiguage of chemistry) call that

picture a proposition-radical_[29, p. 11]

Two negation positionsThe two-part sentence structur@eys two options for
placement of negation. First, it is the modal element that beanegatednegation
[modal element] [radical]. | call this position ‘externatgation position.” Second,
it is the sentence radical that may be negated: [modal el@dmegationradical]. |
call this position ‘internal negation position.’
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Ross Alf Ross, one of the founders of imperative logic, drew a pekdistinction
in 1941 [18]. According to Ross, there are imperatives witedated theme of de-
mand” (i.e. with negated radical) and there are imperatviéis “negated factor of
demand” (i.e. with negated modal element).

[This] means that it is necessary to use linguistic expoessiwvhich distinguish between
negative imperatives in two filerent senses, i.e. 1) imperatives with a negative theme of
demand [(X) = you are (not to close the doot)you are to leave it open) and 2) imperatives
with a negative factor of demand, expressing that a positgerative with an identical
theme of demand is not valid() = (you are not to) close the doerthe imperative “you

are to close the door” is not valid).

The use of the imperative mood in colloquial language doésliaw this important dier-
ence betweem(x) and|(x) to be clearly marked. All imperative in the grammatical sen
are positive in the sense that they posses a positive fabttmoand. For example, “Do not
close the door!” can only medifx) not I(x). Only by using linguistically indicative mood
the diference becomes apparent. For example, “It is your duty ndose the door” (X)),
and “It is not your duty to close the doorl'(k)). [18, p. 63]

Ross includes “imperatives with a negative factor of deri@midong imperatives,
understood in a broad, nongrammatical sense. Tiierdnce between externally
and internally negated imperatives is clearly visiblecsitheir grammatical forms
differ.

Searle Later, the same distinction was made in Searle’s speeclheotyt, where
illocutionary force indicator has the role similar to théerof modal element, while
propositional indicator corresponds to sentence rad&edrle used the term ‘illo-
cutionary negation’ for external negation, and he clagbfiermissions as directives
alongside other speech acts typically performed by utgeimimperative.

“Permit” also has the syntax of directives, though givingnpission is not strictly speaking
trying to get someone to do something, rather it consistsnmwving antecedently existing
restrictions on his doing it, and is therefore the illocatioy negation of a directive with a
negative propositional content, its logical form-é~ p). [20, p. 22]

It seems that Searle needlessly narrows down permissidhege having “negative
propositional content.” In my opinion, the expression ‘gaié/e propositional con-
tent’ should be replaced with ‘an opposite propositionaiteat.’” Then the citation
could be interpreted as stating that

0] ~I(~ p) is illocutionary negation of §), and
(i) ~I(p) is illocutionary negation of X p).
An example for relatiof (i) is given by the pair (ji)—(ivielow.

(i) You may close the door.
(iv) Don't close the door!

It should be noted here that “illocutionary negation” opessimultaneously at two
negation positions: external negation includes intereghtion.
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Grice Grice proclaimed the principles of cooperative commuimaecatf a principle
is violated, an utterance becomes inappropriate for resagtirer than their “truth
conditions.”

In my eyes the most promising line of answer lies in buildipgatheory which will enable
one to distinguish between the case in which an utterancajpropriate because itis false
or fails to be true, or more generally fails to correspondhwfiie world in some favored way,
and the case in which it is inappropriate for reasons offerdint kind.[[10, p. 4]

Horn and Tappenden Horn and Tappendennter alios) have discussed the dif-
ference between the two ways of negation in the special daiselicatives. Horn
[13] has pointed out that external, i.e. metalinguisticatem erases some part of
the semantic field, like presuppositions, implicaturesnisoof view, etc.

| discuss the two uses of negation (descriptive and metaibtig) in terms of what they
generally negate: truth (of a proposition) vs. assertghitif an utterance].[13, p. 122]

Metalinguistic negation, as we have seen, is used to denpjectoto any aspect of a pre-
vious utterance —from the conventional or conversatiomglicata that may be associated
with it, to its syntactic, morphological, or phonetic folfdB], p. 144]

In Horn’s conception, the external negation takes someiguevspeech act as its
object. Hence, new questions come to fore. Is external iegeapable of erasing

or canceling the jointféect of two or more previously performed speech acts? Can
external negation also take as its object the propositioailof the negated speech
act, and, in that way, incorporate internal negation?

I will argue that negation has both a speech-act indicatigeecontent-modifying function,
and puzzles can be generated by running them togethér..28B]p

[...]how are we to theoretically classify two distinct patis of use exhibited by sentences
containing negation? One of the uses is to be construedmstefa speech act of denial, the
other in terms of asserting a content, [...] So understdwsémantic (content modifying)
function is given by the truth table for internal negatioiit is given by a truth table at all.
The speech act of denial is the commitment to the failure taiokof the conditions that
would have to obtain foB to be true. Though this speech act is correct or incorreaish j
the conditions that the assertion of an external negatidd wbuld be correct the speech
act difers from the assertion of an external negation in that it$dd#ierent relations to
embedded sentences. Though one can &iityneed not be possible to define an external
negation operator over the whole languagel [24, p. 282]

According to Tappendem [24], the use of the word ‘deny’ is @ubus. There is
a use of the word which covers the cases in which “denying$Hddrings in the
commitment to “asserting (claiming) thas.” In the other sense, which Tappenden
calls “non-derivative” sense because of its irreducipiie assertion, denial is “the
commitment to the failure to obtain of the conditions thatdohave to obtain for
S to be true.”

The problemThe concept of the twofold sentence structure is challeryethe
fact that external, metalinguistic negation cannot be fdized if the scope of nega-
tion is restricted to sentence radical since in this way splech acts with negated
content can be expressed. There is or there should be allogieeator that acts
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upon the whole ‘[modal element][radical]’ thus producirgpated speech act, dif-
ferent from the speech act with negated content. Questiose: oes (or would)
external negation increase the pragmatic power of a largt@agftect changes in
the mind and in the group of minds? Does external negatidatéicome principles
of cooperative communication? The answer to these questeguires a general
formal semantic model for positive speech act and its oppgpieech acts. It is our
thesis that within dynamic logic there are resources taauilariety of explanatory
models that are able to cover the basic aspects of logiaioek occurring within
and between the three broad categories of speech actgirggse@questing and ask-
ing, which roughly correspond to the three main categorfesaods: indicatives,
imperatives and interrogatives.

1.1 Modeling Two Kinds of Negation in Dynamic Semantics

The second type of negation (e.g. the imperative with nelfdiéetor of demand”,
the denial as irreducible speech act) is what | call ‘negafesbch act.’” Within the
framework of the dynamic semantics, negated speech actecambeled as a se-
mantic action that makes it logically or conversationalbsgible to perform the
speech act of the same type but with opposite content. Initingles case, to exter-
nally negate speech a&p with radicaly means to enable the speech &etp with
the opposite radical ¢.

The language of dynamic modal logic [3./17] provides a ricbalmlary that can
be used for distinguishing types of speech acts in the waySheaker’s speech act
affects Hearer's mental state.

Let @ be a set of proposition letters. We define the dynamic modauageD ML(D) [. . .]
Its formulas and procedures (typically denoted¢bgnd e, respectively) are built up from
proposition lettersgf € ®) according to the following rules

=Pl L|T|-¢|e1Ap2|do(e)]|ra()|fix(e),
az=exp(p) | con(p) |arNaz | al;a | —a | a™ | ¢?.

[7, p. 111]

The underlying idea of dynamic modal logic is to interpreiqgedures as relations
between valuation points, where formulakold (or, in the approach of that will be
followed here, relations between structures where foreata valid or satisfiable).
In this way sentences become treated as speech acts: adymexeesulting in a
mental state describable by a formula. The question thataéats us here is ‘Which
set of speech act types is expressively complete for theukgegyof imperatives and
indicatives?’ Later, it will be proved that the operatiompalrt of rich vocabulary
of dynamic modal logic can be reduced to few operationsingst property of
a mental state, moving towards a more informative infororastate, sequential
composition of moves, and indeterministic choig®; exp(y), a1; a2, a1 U a2.
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Using dynamic modal language negated speech act could besiprally de-
scribed as

[con1(6¢)] = {6 Y)Y [YE XAM, Y S A=TZ(yC 2T XAM, zH 5¢)}  (cony)

i.e. as a backward motion along tlieordering towards the nearest poinin the
structuredt = (W, [-], V) wheresy does not hold. The provisional description is
too broad since the fact théap is not accepted iy need not guarantee the accept-
ability of 6 ~¢ there.

Example 1 According tocory] the sentence ‘It is not your duty to open the door’
if used to perform negation of the directive ‘Open the doanld lead to diferent
mental states. In some of these the addressee may beli¢tbdltoor has already
been open or that her duty is to prevent the door from closfugh states will
neither validate the permission ‘You may keep the door dbser the suggestion
‘It might be good to keep the door closed.

The phenomenon of contradictory relations cannot be foumang imperatives
since it is not the case for any future state fiis that some imperative holds for
it. A lot of future state of &airs are “imperative indierent” and we are not obliged
either to produce, sustain, destroy, or prevent them. Oattiexr hand, no imperative
holds for the state offeairs that cannot be brought about. Therefore, another type
of logical opposition should be brought into the pictureeTdontrariety seems to
be fit for the role. On the one hand, both imperatives ‘Let itthe case thap’
and ‘Let it be the case thaty’ cannot be jointly satisfied. On the other hand, it
is not the case that one of them must be in force. In my pre+staleding of the
matter, the abandonment of imperative opens up a logicakdpaanother, contrary
imperative. Let us denote by andé ~ ¢ the speech acts of the same type but
with contrary content. Using the notion of contrariety, aremprecise description
of negated speech act can be given in terms of rel@im relying on: test[{l?),
sequential composition (;), a@dmg}

[(6~¢)7] = {(x. %) | X[z 6~¢)} (?)
laa]; [e2] = (Kxy) | 32((X, 2) € [a1] A(ZY) € [e2])} )
[conz(6¢)] = [cona(6¢)]; [(6~¢)7 (cony)

Another but equivalent way to define negated speech act cdpeific type is to
define it as a retreat to a mental state upon which the corgpagch act of the same
type can be performed (formally, to a point in the dom@anof the corresponding
relation).

[conz(d¢)] = [cona(L)]; [(do(5 ~¢))?]]

Example 2Denial of an indicativeP (where- denotes indicative mood arfel is
propositional content) as a “non-derivative” act receitfesfollowing dynamic in-
terpretation: it is a token of the relation type where theosecmembers of the
relation enable update withP.
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The proposed downdate modeling for negated speech act shatiss notion de-
pends on the notion of speech act with negated or, for theafdsgeratives, with
contrary content.

For the purpose of modeling denial, as negated speech asteft@n, we will
introduce downdate function into Veltman’s update senmr@,l}ﬂ Dynamic
modal logic takes the relational approach while update séiognarrows it down
to the functional one. A preliminary loose connection betwdynamic modal logic
and update-downdate variant of Veltman’s system can bbélestad by the follow-
ing propositions{x, x{¢*1) € [ex(¢)], (% X[¢~1) € [con(e)], (X, X[¢7]) € [¢7].

A token of contractive relation must be chosen in order toyaghe functional
approach of updatdowndate semantics. In the next section | will introduce se-
mantic reformulation of the principles of AGM contractiomcadefine the preferred
contraction type on that basis.

2 Contraction Types?

In AGM theory [1,[12] the operation of contraction of eby a sentence, A+x
results in maximal subset @ that does not entait. In general there will be more
than one maximal subset Afof the kind, and the set of these is called the remainder
set of A by x, ALX. The remainder seA_Lx contains all and only those selssuch
that

0] BCA,
(i) x¢ Cn(B), and
(iii) there is noB’ such thaB c B’ C Aandx ¢ Cn(B’).

One of the ways to define contractiéw x is to say that it is a choice operatign
picking a member of the remainder sAtx € ALx or A~x = y(ALX). This function
is called maxichoice contraction. The definition of the caation operation is given
in syntactic terms and it has three elements:

1. preservation condition — contracted set is a subset ddriigenal set,

2. not-entailment condition — contracted set does not bctairacted sentence,

3. maximality condition — contracted set retains the maximuanber of sentences
from the original set.

Note that the definition of the maximality condition invokié® other two condi-
tions, as i (ii).

The contraction operation can be defined in semantic @BrFist let us recur-
sively define truth-valuatioh as a binary function taking a sentengcand a valua-
tion w and delivering truth-value t or f.

1In [26] Veltman develops a semantics for counterfactuals iatroduces “retraction function”
that shares the same traits as the function presented hexg diter only in technical sense: since
Veltman relies on use of partial valuations (“situationstile | use relation of minimal dierence
between full valuations.

2 A more advanced semantics for AGM theory, but without carttoa, is given in[[22].
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Definition 1. For a propositional languagébuilt over a finite base sefi of propo-
sitional letters, a set C A is a valuation point for alp € L.

Remark 1 The set of all valuation points for a propositional languageuilt over
the finite setA of propositional letters will be denoted by = pA.

Definition 2. Truth valuation is a two-place functidn £xW — {t,f}. Truth equals
membership for atom$i(A,w) =t iff A€ w. Compounds are standardly defined:
h(=¢p,w) = tiff h(e,w) =f; h(e Ay, w) =tiff h(e,w) =t andh(y,w) =t, and so on as
in classical propositional logic.

Definition 3. Truth set tx(7") € W for a set of sentences C £ with respect to the
setX of valuation points is the set(7) = {we X | Yo(p € T — h(p,w) = t)}.

Notation For the ease of reading, two notational conventions will Gepded: (i)
truth set function will be written down as a one-place funietivhenever it takes the
entire setW of valuation points as its argument, i.e. instead @f({y | will write
tr(-); and (ii) the valuation points will be indexed by a stringtsfelements, e.gvpq
for {p,q}, wy for 0, etc.

2.1 Contraction defined semantically

There is a compelling way to think about contraction operath semantic terms.
First, identify each propositior with its singleton’s truth set §({x}) within an
exhaustive valuation spaté, with the understanding that the division between truth
set and its relative complement reflects the informatiooatent of the proposition.
Then, identify the fact of proposition being a member in aotlyex € 7~ with the
fact that truth-set of the theory is included in the truthefehe proposition, tf{") €
tr({x}). The syntactic requirement that a theory is deductivelget set7 = Cn(7")

is generally satisfied in the truth-set-semantics traiuslagince for any7” it holds
thattr(/") = tr(Cn(7")). Therefore, the semantic variant of the condition (1)({}
tr(7+x). Not-entailment condition (2) becomes7iré x) ¢ Tr({x}). For any setT)
that entailsx, xe Cn(7"), it holds that: if there is a valuatiom¢ tr(x), then a minimal
extension tr{") U {w} will meet not-entailment condition. Any valuation pointan
be characterized by a conjunction of literals{uf) (see Definitiof 22 below), so the
set tr(7 U {nf({w})} will satisfy not entailment condition. But the choice shbuabt
be made in an arbitrary manner if the conservative requintisdo be met: it may
well be the case that ni{}) ¢ Cn(7"), violating the condition (1).

Example 3Let h(p,w1) = h(g,w1) = h(r,w1) = t, h(p,w2) = h(g,wz) = h(r,w,) = f,
W = p{p,q,r}, and7 = Cn({p,q.r}). Then tr¢") = {wa}, and{ws,wz} & (tr({p}) U
tr({g}) Utr({r})). Hence, there is no subset of 7~ such that tr{”") = {wy, w,}. There-
fore, an arbitrary enlargement of the truth set, as a sememtinterpart for syntactic
contraction, cannot satisfy preservation condition (1).
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The preservation condition (1) and, consequently, the makiy condition (3) can-
not be given a direct semantic translation. In the syntagtision, the “size” of
all theories is the sam¢/ | = No: being a deductively closed sét, = Cn(7), the
cardinality of the theory is infinite. Still the relation of proper inclusion of the
theory7 in 7,7 c 7, is informative enough, showing that there is, so to speak,
more knowledge irv’ than in7". Maximal membership condition (3) thus meets
the conservative requirement of parsimonious epistenydiogreserve as much as
possible of the previous knowledge content in the contchsét. On the semantic
side, equinumerous truth sets are equally informativey, tteve the same “degree
of uncertainty” but there is an important relation besidedusion: the degree of
similarity between valuations. Valuation points can asglie same truth value to
some of the propositional letters: the larger the set of@dant assignments, the
greater the similarity of valuations.

Definition 4. “One-way” difference relation df between memberscandY with
respect to propositiop:
df(e, X, Y) = {{w,v) € Xx Y | h(p,W) = f Ah(p,V) =t}.
Notation The cardinality of a seX is denoted byX|. The symbola stands for
operation of symmetric efierence between semab = (a-b)uU(b-a).
Definition 5. The relationudf of minimal one-way dterence betweeX andY with
respect to propositiog:
udf(p, X,Y) =
= {(w,v) € df(p, X, Y) | V2YUu((z u) € df(p, X, Y) — [wav] < [zaul)}.

Example 4 For all X andY it holds thatudf(T,X,Y) = pdf(L, X, Y) = 0.
Example SLet W = p{p,q}. Thenudf(p Vv g, W W) = {{wp, Wp), (Wp, W)}

Notation Expressionsnem andmem stand for functions that deliver first and sec-
ond members of a binary relatid® respectively; i.,emem(R) = {x | 3y Rxy} and
mem(R) = {y | IX Rxy.

Definition 6. Set of “the closest antipodes” &fin Y with respect tap:

calp, X,Y) ={v]| Iwm(w e X A{w,V) € udf(e, X, Y))}
= mem(udf(e, X,Y)).

Semantic interpretation of AGM contraction Now we can give a semantic in-
terpretation for AGM principles of contraction by using thetion of truth set and
notion of closest antipodes.

1. Preservation condition: #f{) C tr(7 +x) corresponds tG +~xC 7.

2. Not-entailment condition: t7{+X) ¢ tr(x) corresponds ta ¢ Cn(7 +X).

3. Maximality condition: tr{"+Xx) = tr(7") U cal=x,tr(7), W) corresponds tG <X €
T Lx (where7 C £ andW is the set of all valuation points fof).
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Example 6Let A ={p,q} be the base set of propositional letters. Thepid}-p) =
tr({p,a}) UcaEp,tr({p.q}), W) = {Wpg} U {Wq} = {Wpg, Wq}.

Example 7 Some vacuous contractionsi{w{/ q}=p) =tr({pVv q}=-p) =tr({(pVvq}).

The family of contraction operations in this semantic vangs reduced to a sin-
gle case, and thus underdetermination is gone. This is resytdhat this image of
an informational contraction is the correct one. Rather,sbmantic interpretation
of AGM notion of syntactic contraction unexpectedly foragson us one instead
of many candidate operations. The semantically definedadipergives preference
to the most informative truth set. The semantic operatidfed from Yamada’s
approacE in which contraction of truth set generated by a sequencermksces
©1;...;0n With a sentencex would be equated with the truth set generated by a se-
quencep1/X;...;on/X (Wherepi /X = T if ¢ = X, andy;j/X = ¢; otherwise) in which
all occurrences ok have been erased. The operation of adding “closest anspode
may explicate the cancelation of the sentence that has @y bnplied although
never actually uttered.

Definition 7. If ¢ is a sentence of a propositional languagieheng™, ¢~ ande’
are sentences afact.

Definition 8. Function-[-] : W x Lact — pW takes a state- € W and a sentence
¢ € Lact and delivers a state’:

ol =0 ntr(p) (updatd
; o ifofet]#0,

oly’] = { 0 otherwise. (tesy

ole7]= { Z U Coat((rfé?\;v\i/\slza. itolg™l =0, (downdatg

The intended interpretation for functional expressiofig°] (o = +,—,?) is as fol-
lows: Speaker utters a sentengethereby changing Hearer's mental staténto
of¢°]- In this perspective, semantics cannot be divorced froagpratics: the func-
tion -[] can be thought of as a ‘speech act function’ or as ‘pragniatizrpretation
function.” The natural language counterparts for speec¢Huaction presumably
can be found among constativigdatéand[[est correspond to reporting— typi-
cally performed by uttering ‘It is the case thgdtand ‘It might be the case that,
respectivelyidowndafkcorresponds to an act of withdrawing a report that has been
previously stated or implied—there does not seem to be adypentence that can
be used to perform withdrawal, albeit perhaps ‘It is not tasecthaty’ understood

in the non-derivative sense. It is possible to conceptaaligpeech act type that uses
sentence’ as one place functiofy°] thus assigning its pragmatic function to each
sentence. The output of pragmatic sentence function depamthdconiextand is
alfixed point (see Propositidd 1 belod).

8 See Yamada, this volume.
4 The unbound variables are assumed to be universally quhitfiall the formulas.
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Proposition 1. For o = +,—,?,

If ¥ ¢, thendoAo’ o[¢°] # ' [¢°]. (contex)
ol¢°] = (e’ Dl¢’] (fixed)

Proof. Routine.

Downdate gainsuctesdy enabling update by contradictory sentence in a way that
makegrecoverypossible. In this way the notion of non-derivative deniahapeech

act of “the commitment to the failure to obtain of the cormlit that would have

to obtain” [24, p. 282] fokp to be true has been captured. Proposifion 2 shows that
upon Speaker’s non-derivative denial the Hearer’s statbanges into state[¢ ]

in which ¢* is not accepteddancelatioly, but in which both-¢* (succegsande™

are acceptablmﬁ

Proposition 2.

ole™] #(ole D¢ (cancelatiop
ol 1=(ole DI-¢’] (success
o =(ole D¢ (recovery

Proof. Routine.

3 Imperatives, Commands and Permissions

Compared to the language of indicative sentences, imperknguage shows in
a more transparent way the distinction between directie=alp act with positive
content, directive speech act with negated content ande@gdéaective speech act.
While the first two create obligations, the third gives pession. In order to examine
the possibility of dynamic modeling of the distinction, wdlviollow the tradition
that connects the imperative semantics with action secgnti particular, we will
rely on the following ideas:

e the “propositional content” of an imperative should be sgtitally represented
by change expression, Lemm[ES];

o the content of imperative is a prescribed action, Belhapgaperberd [21];

e the semantics of action requires existence of negativeitondcounter-state,
“null-point,” avoidability), Kanger[[14], Belnap 2], VolVright [30].

According to Von Wright[[30], a minimal semantics of actidmosild capture the
following three elements:

5 Proposition ofrecoverys stronger than acceptability claim: it shows that whatiesen ‘undone’
can also be ‘redone.’

6 Change expression syntax for imperatives was re-intratlirc{82).
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1. initial state, which the agent changes or which would rehenged if the agent
had not been active,

2. end-state, which results from the action, and

3. counter-state, which would have resulted from agentsipdy.

On these grounds Von Wright developed the fourfold clasgific of action types:
producing G¢/), destroying ¢/—¢), sustaining ¢/¢) and suppressing-f/—¢)
state of #airse. The classification of actions can be used as the basis oftfelt
classification of imperatives: 1. complementary impegtiwhich is used for re-
questing production or destruction of the state fidias: !(—¢/¢), !(¢/—¢), 2. Sym-
metric imperative, which is used for requesting mainteeascsuppression of the
state of &airs: !(/¢), (—¢/—¢). To those two, a third type of imperative should be
added: “one-sided” imperativet( ), !(T/—¢), which has drawn much attention in
the literature, e.g[17].

Example 8Let C stand for ‘The door is closed'. (i) ‘Close the door! and ()on’t
close the door!” are complementary({{/C) and symmetric imperatives+C/—C),
respectively. Pre-theoretically speaking, they are usedhie same kind of speech
act, for directives or requests. Their content$aitj and the aforementioned imper-
atives may be understood as having negated content witkaespthe other. On
the other hand, permission expressed by (iii) “You don'téhtavclose the door’ or
‘You may leave the door open’ relate to imperative (i) as aatieg of the speech
act performed by uttering it.

Example 9The meaning of complementary imperative ‘Close the doan be de-
picted by its implications: (initial state) ‘The door is apat the momenbefore;’
(end-state) ‘The door shall (ought to) be closed at the moafesr;’ (negative con-
dition) ‘It is possible that the door will not be closed at thementafter;’lj(positive
condition) ‘It is possible that the door will be closed at thementafter.’

before after

/)
Fig. 1 Following Von : END
Wright's action semantics, : STATE
the semantics for impera- f//Y
tives as commanded actions INTTIAL | ¢ o
should include: three valua- STATE possibilities
tion points— initial, end, and :
counter state; two moments— : COUNTER
before andafter; relation of : STATE
commanded change (here rep- :
resented by arrow); and set of : N —
possibleafter situations (here :

denoted by ‘possibilities’).

7 The March Hare’s suggestion in theottoviolates positive condition.
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According to the proposed approach, the speeclpactegates*. The former
is conceived as a token of semantic relationy(¢) which enables the acceptance
of the speech act with the opposite contenp)*. In other words, downdate with
¢ enables update with ¢. In order to apply this approach to the case of speech
acts performed by uttering imperatives, one must definedlesant opposition for
imperatives. As | have argued elsewhére Ba]pair of imperative contraries con-
sists of a complementary and a symmetric imperative; emgranety of |(=C/C) is
I(-C/-C) and vice versa (see Example 8).

I will formalize imperatives as change expressiadns [15]itgpeculiar phe-
nomenology concerning their “direction of fit with the woyldhe left part should
fit the world while it is the world that should fit the right part

imperative
word to world fit world to word fit

initial state end state
commanded change

3.1 Languagefact

imp
3.1.1 Syntax

Definition 9. Let languageLp, of classical propositional logic built over finite set
A of propositional letters be given. if € Lp, then-(¢/T) is indicativebefore-
sentence inLimp and-(T/ & ¢), -(T/0¢) are indicativeafter-sentences iimp. If
€ Lp andy € Lpy, then I(p/y) and I(T/¢) are imperative sentences fiimp. If ¢

is indicativebefore-sentence infimp and ify is imperative sentence afimp, then
(¢ = v) and ¢ — ) are conditional imperative sentencesfp. Nothing else is
a sentence iLimp.

Definition 10. If ¢ € Limp, theny*, ¢~, ¢? are sentences in the Iangua@ﬁ‘p.

3.1.2 Semantics

Definition 11. SetX of cognitive motivational states is the set constructechim t
following way:

A is afinite set of propositional letters,

W = pA is the set of state descriptions (valuation points),
Moments = {before, after} is the set of moments,

Init = W x {before} is the set of initial situations,

Res= W x {after} is the set of resulting situations,

8 In [33] contrariety of imperative is called ‘negative impéve.’
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e Changes: Init x Resis the set of changes,
e ¥ =gp(Changex Rejis the set of cognitive-motivational states.

Definition 12. Forgp € Lp, X € W or X C (Wx Moments), t e Moments, |<,0|tx is set
of ¢-state descriptions of coupled with moment

ot = [ Ix(telx it if XcW,
PXTIXNtrw({e) x (1) if X < (WxMoments).

Definition 13. Intension]y/y] of a change expressiopfy) is the set

[o/w] = lehy™® x i

Definition 14. Set® C X of absurd statesb = {{o,7) | p = 0 V -mem(p) C 7}.
1=10,0) is a distinguished element {b.

Definition 15. For{p1,71) € £ and{p2,m2) € X, operationy of merging structures is
defined as{p1,m1) U{p2,m2) = (p1Up2,m1 U2).
Interpretation function[-] for the Ianguag%;"‘nﬁt is function fromExL;"‘nﬁt into

Y. Some of the interpretations turn out to be rather complekrast reducible to
basic cases. Therefore, the definition of interpretatioction will be split into sev-
eral cases: text interpretation (Definition] 16), interatiein of updates (Definition
[I7), interpretation of tests (Definitidn]18), interpredatiof downdates (Definition
[19). In the end definitions will be given for sentences defimabterms of others
(Definition[20).

Definition 16.
. mlea]...[en] = 0. m)e1;. . .5 ¢n] = (Ko, ) 1]) - - Men-1D[enls )
for ¢1,...,¢n-1,¢n € .[,ﬁﬁtp.
Definition 17.
H after after
.-/ T) 1 =N [e/T],7) Q)
(. (T/B )= n[T/¢].mNlplEer) (4)
O.ml(-(/T) 21T /¥)] =
O.m(T /)T if (o,m[(p/T)] = (p,m), (5)

- {(P,fr>['(—'90/'l')+] Vo, m[(/T)IN(T/¥)*]  otherwise.

The intended interpretatiorp, 7y is Hearer’s cognitive-motivational stategm (o)

is the truth set for her beliefs about the facts at morbefdre, mem(p) is the truth
set for her goals at momeatter, r is the truth set for her beliefs about possible facts
at momentfter. Regarding imperative update in claugk (2), Hearer's nhatdte
may be receptive or not for the directive or the requesty)*. If the firstis the case,
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she restricts her goals tosituations, leaving her beliefs unchanged. Hearer is not
receptive to directives or requests requiring either thgassible)p|2"" = 0, or the
inevitable o2’ = 7. Receptiveness does not guarantee success since it mitpet be
case that new goals cannot be consistently added, pe\[ifr /¢]] = 0. In the clause
@), constative(¢/T)* changes beliefs about the facts at montsfore; while in
@), constantive(T/ = ¢)* changes beliefs about possible facts at monaéet.
Conditional imperative in the claudd (5) shows that therddssemantics cannot be
reduced to three setmem(p), mem(p), =. If the indicative antecedent is already
accepted, the goals will change. But if not, the conditianal still have an f#ect
on cognitive-motivational state. There are two possibleesaFirst, if antecedent
is believed not to be the case, no goal change will occur. Btlie antecedent is
neither believed nor disbelieved, the conditional impeeatvill be “memorized:”
beliefs remain the same, but the relations between simtthange. Among the
relations starting with g-situation, i.e. those frommem (o) N |<,a|\t}§f°fe, only the ones
pointing to ay-situation, i.e. those frormen(p) N |z//|$}\f}9f, will persist. Therefore,
if sometime later Hearer learns thatis the case at momemefore, theny will
become her goal.

Von Wright's “three points of action semantics” can be binlthe update se-
mantics for complementary and symmetric imperatives.rmétdion on initial state
is encoded into the sehem(p), information on end-state is encoded into the set
mem(p), information on counter-state (which would have or coudddresulted if
the agent had refrained from performing commanded actoehcoded in the set
7, which also encodes information on the possibility of etatesr represents both
avoidability and possibility of end-state).

Definition 18. For ¢ € Limp,

2 o if ol(e)*] ¢ ©,
olyl = {1 othe[f\ﬁsl:. (6)
Remark 2The natural language expressions corresponding to testrsms, the
clause[(B), are those used for making suggestions: ‘It ntiglgood that you see to
it that o will be the case’ for I /¢); ‘It might be thaty is the case’ for(¢/T)?; ‘It
might be thatp will be the case’ for(T/@¢)?. In this approach, suggestions are seen
as consistency or—using the terminology of update senmsricceptability test-
ing: is it so thatp € Lf‘nﬁ‘ can be “processed” without landing into absurd cognitive-
motivational stater € ®? Extending the line of thought, the use of ‘therefore’ be-
longs to the same type of operations on mental states; ffezetice being now that
it is validity or acceptance that is being tested. Let us hsesymbol.. for this
type of testing. Then, e.g. the speech act performed uporeHeamental state- by
Speaker uttering the sentence ‘Therefgrayould be formalized as:

o if ole] =0,
ol _{1 otherwise.

Notation The following equations hold:
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|90|2gg,men1(men1(p)),W) = cafp, mem(mem(p)), W) x {after}

For the ease of reading, the shorthand notaﬂ@drr]]ﬁ; will be used for ‘intension of
change expression restricted to time-designated closéipbdes of first members
of p with respect tap, and to second members @f and [['l'/t,o]}"c’g1 will be used for
‘intension of change expression restricted first membepsard to time-designated
closest antipodes of second memberg wfith respect tap:’

1
le/T]ea = Isolgngﬁ]em(mem(p)),vv) x mem(p)
2 ft
[[T/Saﬂga =mem/(p) X |¢|gaamem(men2(p)),w)-
Example 10Let C stand for ‘The window is closed’ anB for ‘The window is

broken, and let
o = {{{{(wy, before), (wc, after))},Res

P

be cognitive-motivational state built over the “two-lettbase A = {B,C}, W= pA,

etc. Agent in the mental state- intends to close the window without breaking it,
or, in other wordsij believes that the window is closed and unbroken at the moment
before, wants it to be the case that the window is closed and unbratiibie moment
after, and believes that the latter state @birs is both possible, and avoidable in all
respects. Now, the mental state

(U [[T/—-C]}‘C’g, Res = {{{((wy, before), (wc, after)), ((wy, before), (wy, after))}, Res

shows thai’s mind has been minimally changed with respect to his waegand-
ing the window: no longer wants to close the window, bisstill wants to keep it
unbroken.

Definition 19.

(o, OI(T/¢) ] =
_ {oou [T/-¢loa, 7y if o, I(T /@)1 = (o,7), 7

o otherwise.

ol i ) +] =
(o, (¢/T)] = {fuo[[t_lhwe/r-lv—vﬂi;z_ﬂ) if o, m)[-(/T)*] = {p,m), ®)
o.m[(T/Be)7] =
_ {(p,frumem([[T/w]]ﬁi» it o.m[(T/29) T = .m), O
o otherwise.
al(-(e/T) =N T /)] =

_ {a[!(T/w)‘] if of(-(/T) =W T/ (/)] =0, (10)
o otherwise.
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Justification The acceptance test in downdate semantic clauses show®itiat
what is done can be undone,” i.e. for a speech act to be untiomest have been
previously, either explicitly or implicitly ffected. Semantic clauses determine the
minimal modifications needed for enabling of update by a epeet having an
opposite content with respect to the speech act that is dateddThe claus€l(7) is
the most interesting one. Downdating byr J{p) must make updating by 1(/—¢)
feasible. For that to happen: (i) there must beyasituation in the goal set, which
is therefore minimally expanded, (i) the future posstijland (iii) the existence of
counter-point are already secured by the fact thetd)* is accepted idp, ) since
positive condition (possibility) for It /¢)* is negative condition (avoidability) for
I(T/-¢)" and vice versa. In the claude 10) downdate of conditionedygposes
pre-theoretical determination of the opposite sentenatithto be enabled. The
act-conditional (i) {(¢/T) —=!(T/¢))* blocks—y goals fory situations. So | take
(i) (-(¢/T) =!I(T/=y))" as the opposite act-sentence. The acceptance test breaks
in two subcases: if(—¢/T)* is accepted i[(-(¢/T) =!(T/¢))*], then there is
nothing to do since then (ii) is accepted as well (secondihn@Q)); otherwise,
downdate with I /—y)~ will suffice.

Finally, the “reducible” sentences will be defined, but, doi¢he limitations of
space, their informal meaning or justification will be oradt

Definition 20.
oll(e/v) T =al-(p/T) I T/¥)"] (11)
all(e/)T=ol(e/T)IN(T/¥)] (12)
o[-(T/09)"] = ol(T/ B ¢)] (13)
al-(T/0e) 1=0l-(T/Be)] (14)
al((T/@) = (/TN = ol(-(=¢/T) =T /=¢))"] (15)
al((T/e) = /7)1 = ol(-(=¢/T) =1(T/=¢))] (16)

Example 11Implications listed in Examplg 9 hofd:
o[!(=C/C)*] = (o[(=C/C) D[-(=C/T) "} ((T/C)*; (T /0C)"; (T /0=C)"].

The Ianguagetf‘nﬁt and interpretation functiorj-] provide an uncommon approach

. P T
which drags the pragmatics into the syntax of the formal lemgg and, conse-
quently, it equates pragmatiffects with semantic actions. It is speech act that gets
a formal translation, and not the sentence by whose utteriaizcperformed. If this
approach is sound, then logic permeates all three bran¢isesmotics. Pragmatics
might lie within the scope of logic.

Example 12Command ‘Close the door!" is formalized as-&/C)*; permission
‘You don’t have to close the door’ (‘You may leave the door peas !(-C/C);
suggestion ‘Maybe you should close the door’ ag](C)’.

9 For discussion on varieties of relations of meaning indaghat can be distinguished within
dynamic semantics seé€ [4].
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3.1.3 The puzzle of permission distribution

According to Searle, permission “consists in removing eediently existing restric-
tions [on] doing” [20, p. 22]. Command(/¢)* restricts Hearer’s action by making
a changer /—¢ forbidden for her. Downdate1(/¢)~ enables update1(/—-¢)* and,
therefore, it may serve as a formal explication for “resimics removing” notion of
permission.

The puzzle of distribution of permission over disjunctiomshbeen much dis-
cussed in the literature: (i) “You may see to it tabr B’ pre-theoretically implies
(i) “You may see to it thath, and (iii) “You may see to it thaB. On the proposed
approach (i) is translated asr((-AA -B))~ and interpreted as cancelation of (iv)
‘See to it that-A and-B. Similarly, (ii) and (iii) are translated as1(/-A)~ and
I(T/-B)~, respectively. Propositidnl 3 shows that if there is a resom to be re-
moved, then by removing the whole of restriction, all of ip&atts” will be removed.

Proposition 3. Leto[!(T/(=AA=B))7] #o. Then

o[/(T/(=AA=B))] =o/(T/(~AA=B))I(T/=A)T]
=o(T/(=AA=B))7][(T/=B)]

Proof. The proof relies on the fact that for amysuch thatxntr({—-AA =B}) # 0,
caAVv B,x,W)ntr({A}) # 0 and cafpVv B, x, W) ntr({B}) # 0.

4 Expressive Completeness

There are several interesting questions that arise at thefdne between natural
language and its logical formalization. In the natural laage there are three kinds
of imperatives: complementary or produce imperative, sgtnimor sustain imper-
ative, and “right-side” or see-to-it-that imperative. &rthe syntax of natural lan-
guage restricts the range of change expressions to coetvagidentical and “trun-
cated” pairs, the translation of natural language sentewileyield only a proper
subset of imperative sentencesfip,p. Namely, we find only '6¢/¢), !(¢/¢) and
I(T/¢) types of sentences in the subset.

1. Is the subset strong enough to generate each non-abgynitie® motivational
state? If not, what are obstacles to communication thatrdrerent in the lan-
guage itself?

2. Further, do negated speech acts add expressive power lentjuage?

Within the framework of Ianguagﬁjf‘nft and its semantics, the answer to the first
guestion is firmative (Corollan1l) and, therefore, negative to the sedcdineo-
rem[d shows that each non-absurd cognitive-motivatiormaé st € = — ® can be
generated using a proper subset of Ianguﬁf’;‘ﬁ% in which only “positive (i.e. non-

negated) speech acts” occur.
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Theorem 1.For eacho € £ - ® there arepy, ..., ¢n € Limp such that
(ChangesRes$y;;...;on] = 0.

Proof. Proof is given by construction of the required text.
Letmem(mem(p)) = {w1,...,Wn}. The construction takes three steps. First, the first
members op are cut out ofChangesRkes using the sentence

((nf(mem(mem(p)))/ )"

and thus obtainingmem (p) x ResRes (see Propositiofl5). Second, a sequence
of sentences(w1)*;...; S(wn)* is applied tolmem (o) x ResRes (where each sen-
tences(w;) is either a conditional imperative or a tautology) yielglifProposition
[B):

(mem(p) x ResRe$[s(w1)*]...[s(wn)*] = (0.Res.

Third, application of(T/ @ nf(mem(r)))* gives the desired result (Proposit[dn 7):

(p,Re3[-(T/ @ nf(mem(x)))*] = (o, 7).

The text
«(nf((mem(mem(p)))/T)"; s(wi)™;...; S(Wn) ™ «(T/ & nf(mem(x)))*

is an instance that proves that each non-absurd state caenkeated by a text of
t
Lf‘nﬁp. O

Corollary 1. Let La_ftsm c L;"‘rﬁ‘p be a language comprising only sentences of the

form: -(¢/T)*, ((o/T) =2W(T/Y)*, (T/B)* . Languageﬁ"“_f‘Stit is expressively
complete with respect to the et ® of non-absurd states.

Proof. Note that text construction in the proof of Theolgm 1 usey tird sentences

from £2t . [ O

Definition 21 (Literals ). Given Iy,...,l, list of all propositional letters inA,
Wi,...,Wn list of all valuation points iINXC W, p A=W, 1<i<n, 1<j<m,
Iiterals/l'j are defined by:

W _{ li if lj € wj,

i 7 =l if 1 ¢ w.

10 Note that a translation for the conditional imperative imagic modal language can be given
by:

((le/TN 25ex (T /)
U

((do(ex(-(—¢/T)) v do(ex({(T/=1))))) ?;ex(do(!(¢/)) A =do(l(¢/~)))) -
Therefore, the claim put forward in Subsection] 1.1 has beevep as well.
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Definition 22 (Adequate description).Function nf delivers a disjunctive normal
form for the setX ¢ W with respect to given lists of lettets,...,I; and valuation
pointswa, ..., Wn in x{3

nf(X) = ((/l}’zl/\.../\/l}'xl)v...v(/l}’:m/\.../\/l}’:m))
=nf({wi}) V...V nf({wm}).
Proposition 4. For X ¢ W, Inf(X)[},, = X% {t}.

Proof. The proof is straightforward and only right to left directiwvill be shown.
Suppose for some arbitrarythat (v,t) € X x {t}. Obviously, h(nf({v}),v) =t. By
Definition[2,h(nf(X),v) = t. By Definition[12,(v,t) € [nf(X)[},,. O

Proposition 5.
(ChangesRes[-(nf(mem(memy(p)))/T)*] = (mem(p) x ResRes

Proof. By Definition[I3,

before after

[nf(mem(mem(p)))/T] = Inf(mem(mem (o))l ' X Ty

The fact thatl'l'lafter = Restogether with an application of Propositiéh 4, i.e.
|nf(men’1(mem(p)))lb‘e“’re mem(p), gives the desired result.

Definition 23. Functionex," " delivers set of resulting situations “visible” from
situation(w, before): ex***"®” = mem(({(w, before)} x Re$ N p).

Definition 24. Let mem(p) C x. For each situatiofw, before) e mem (p), function
sdelivers a sentence frolimp:

~ (T/T) if e%wbefore)
S(W)_{((Iﬂf( )/T)—>'(T/nf(mem(e>§wb9f°fe>)))) otherwise.

Proposition 6. Let{wx,...,Wy} = mem(p). Then
(ChangesRes[-(nf(mem(mem(p)))/T)"; s(w1)™;...; S(Wn)*] = (p,Res.
Proof. By Propositiorib,

(ChangesRes[-(nf(mem(mem(p)))/T)"; s(wa)™;...; S(Wn) "] =
= (mem(p) x ResRes[s(w1)*;...; s(wn)].
There are two cases to examine concerning the number ofisitsanmem (o).

1. First, forilmem(p)| = 1 letmem(p) = {{w, before)}. Therefore,

11 For this idea | am indebt t6 [28].
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p = {{w, before)} x mem(p).

There are two subcases.
a. Ifex"**"® = Res thens(w;) = -(T/T) and obviously

(mem(p) x ResRes[-(T/T)*] = (p.Res.

b. In the second subcass{,"***® c Res Then

s(w) = (-(nf((w})/T) = !(T/nf(mem(eX**")))).

Since|nf({w})|\*}\‘7“°re = {{w, before)} = mem(p),the conditional has the follow-

ing impact:
o[(-(nf({w})/ T) —1(T/nf(mem (ex“*<"*))))*] =
= o1(T/nf(mem(ex*"))],
whereo = ({{w, before)} x ResRe$. Since
Inf(mem (X" )" = mem(o),

we get the required result.

. For the second case, whigmem ()| > 1 we have to show that semantic impact
(if any) of s(wi), 1 <i < nis localized to{w;, before) generating

{(wi, before)} x e)é)Wi Jbefore)

and leaving everything else as it is. In other words, we hawhow that for each
wi € mem(p),

(mem(p) x ResRe3[s(w)*] =
= (((mem(p) - {(wi, before)}) x Reg U ({(w, before)} x &X' ***®)) Res.

There are two subcases to examine. For typographic reagorsosb will be
used instead dfefore.

a. First, ifex)"* = Res thens(w;) = -(T/T) and
(mem (o) x ResRes[-(T/T)’] = (mem(p) x ResRes.

b. In the second subcasez»fn"vi’b> c Res The assumptiofmem(p)| > 1 guaran-
tees that

(mem (p) x ResRes[-(nf({wi})/ T)*] # (mem(p) x ResRe$

since|nf({w })|\*}V # mem(p). Let o~ stand for(mem (p) x ResRes. Then the
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update by conditional

(W) = (-(nf(twi})/T) —=!(T/nf(mem(eX""))))

has the following impact:

ol(-(nf(twi))/T) =1(T/nf(mem(ex")))*] =

= o-(=nf((wi})/ T)* T o -(nf(twi})/ T) I T/nf(mem(ex))))*]
= ((mem(p) - {(w;,b)}) x ResRe$ U ({(wi,b)} xex"”, Reg

= (((mem(p) - {(Wi,b)}) x Re3 U ({(wi,b)} xex"™), Res.

The sequencgw;)*;...;S(Wy)* of update functions generates the desired:

([ (mem(p) - (wi, b)) x Reg U ({wi, by} x ex"™)), Res =

1<i<n

= (p,Res.

Proposition 7. (p,Res[-(T/ @ nf(mem(r)))*] = (o, 7).

Proof. Routine.

5 Concluding Remarks

AGM theory of contraction together with hereby proposed ddate semantics en-
tails the fact that external denial, instead od reducing,gases the degree of un-
certainty. After a sentence has been withdrawn (canceladrrally negated, un-
said,...), Hearer's mental state not only becomes lessrdetate but also the path
of change itself is under-determinate. It may turn out thatrequirement of maxi-
mal preservation springs from the normative source of cadjye communication,
but it might be just one among other admissible types of emtivn. The negated
speech acts do not make natural language more expressifee@®enill shows. Un-
saying increases “communicative entropy” and is avoidabiherefore, we should
apologize if we negate a speech act. And not for the sake tfraliconvention, but
for the sake of logic.

Related researctDirective speech acts have been analyzed in terms of chgingin
preference$|5] and obligation patterins|[31] within thexfeavork of “dynamic epis-
temic logic.” The foundation for “shifting the logical pgmsctive from valid argu-
mentation to cooperative communication” has been laid diowjil]. A dynamic
modal logic for imperatives is given in][9]; a variant of upelaemantics for imper-
atives has been developed|in][16]. There is renewed inter@siperative logic in
philosophy, e.g[127] and linguistics, e.g.[19].
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