Remarks on Dialogical Meaning: A Case Study
Shahid Rahmart
(Université de Lille, UMR: 8163, STL)

Abstract

The dialogical framework is an approach to mearivag provides an
alternative to both the model-theoretical and theofptheoretical
semantics.

The dialogical approach to logic is not a logic lausemantic rule-
based framework where different logics could be etigyed,
combined or compared. But are there any constfail@an we
introduce rules ad libitum to define whatever lajiconstant? In the
present paper | will explore the first conceptualves towards the
notion ofDialogical Harmony

Crucial for the dialogical approach are the follog/points

1. The distinction between local (rules for logicalnstants) and
global meaning (included in the structural rules)

2. The player independence of local meaning

3. The distinction between the play level (local wimgior winning of
a play) and the strategic level (global winning;existence of a
winning strategy).

In order to highlight these specific features & thalogical approach
to meaning | will discuss the dialogical analysfistank, some tonk-
like operators and the negation of the logic dtfdegree entailment .

! shahid.rahman@univ-lille3.fr.



S2 Dialogical Logic

In a dialogue two parties argue about a thesisetsm
certain fixed rules.

1. The defender of the thesis is called Proponét [is
rival, who attacks the thesis is called Oppon@jt (n its
original form, dialogues were designed in such g that
each of the plays end after a finite number of nsoveh
one player winning, while the other loses.

2. Actions or moves in a dialogue are often understasd
utterances or as speech-actdDeclarative utterances
iInvolve formulaejnterrogative utterancedo not involve
formulae

3.Moves Iinduce commitments. Commitments are
commitments to other moves not $emantic attributes
such as truth, proof or justification

4.The rules are divided into particle rules or rufes
logical constants Rartikelregel) and structural rules
(Rahmenregehn The structural rules determine the
general course of a dialogue game, whereas thelpart
rules regulate those moves that are challengesh@o
moves of a rival) and those moves that are defe(afes
the player’'s own moves).
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Crucial for the dialogical approach are the followipoints (that will
motivate some discussion further on)

4. The distinction between local (rules for logicalnstants) and
global meaning (included in the structural rules)
5. The symmetry of local meaning
6. The distinction between the play level (local wimgior winning of
a play) and the strategic level (global winning;estistence of a
winning strategy).



S4 Local meaning 1: Particle rules

In dialogical logic, the particle rules are saidstate thdocal
semantics what is at stake is only the challenge and the
answer corresponding to the utterance of given cédgi
constant, rather than the whole context where tugcal
constant is embedded.

00 -, ,V, 3 Challenge Defence
X: AB Y: ?{] XA
or
X: B
the defender
chooses
X: AB Y. ?2A1 X: A
or respectively
Y: ?N2 X: B
the challenger
chooses
X:A-B Y: A X. B
X = Y: A —
No defence
possible.
X: VXA Y: ?¥x/k X: AIX/K]
challenger For anyk chosen|
chooses earlier byY
X: IxA Y:?4 X: AIX/K]
defender choose

S



S5

One interesting way to look at the local meaningdgendering an
abstract view on the logical constants involving tbllowing types
of actions:

a) Choice of declarative utterances (=:disjunction emgjunction).
b) Choice of interrogative utterances involving indival constant
(=: quantifiers).

c) Switch of the roles of defender and challenger daoonal and
negation). As we will discuss later on we mightvdra distinction
between the switches involved in the local meawigegation ang
the conditional).

)

|

Let us briefly mention two crucial issues relatedrte particle rules to
which we will come back later on

« Symmetry: The particle rules are symmetric in the sense ttiat
are player independent — that is why they are ftatad with the help
of variables for players. Compare with the rulesatiieaux or sequent
calculus that are asymmetric: one set of rulestliertrue(eft)-side
other set of rules for thfalsefight)-side. The symmetry of the particle
rules provides, as we will see below, the meargetaid of tonk-like-
operators.

o Sub-formula property: If the local meaning of a particle #
occurring ine involvesdeclarativeutterances, these utterances must
be constituted by sub-formulae of (This has been pointed out by
Laurent Keiff and by Helge Rlckert in several comioations)



S6 Structural Rules Global Meaning 1.

(SR 0) (starting rule):

The initial formula is uttered bly (if possible). It provides the
topic of the argumentation. Moves are alternatéigrad byP
andO. Each move that follows the initial formula ishat a
challenge or a defence.

CommentThe provisoif possiblerelates to the utterance
of atomic formulae. See formal rU8R 2)oelow.

(SR 1) (no delaying tactics rule):
Both P andO may only make moves that change the situation.

Comments This rule should assure that plays are finite
(though there might an infinite number of them)eTdriginal
formulation of Lorenz made use of ranks, other dewvi
introduced explicit restrictions on repetitions.nkRg, seem to
be more compatible with the general aim of the adjaial
approach to differentiate between the play levetl dhe
strategical level. Let us describe here the rud¢ ithnplements
the use of ranks.

» After the move that sets the thesis play@m@sndP each
chose a natural number n resp. m (termed theititiepe
ranks). Thereafter the players move alternatelgt @aove
being an attack or a defence.

* In the course of the dialogu®, (P) may attack or defend
any single (token of an) utterance at most n (reggdimes.



S7 Structural Rules: Global Meaning 2

(SR 2) (formal rule)P may not utter atomic formulae unless
O uttered it first. Atomic formulae can not be chafied.

The dialogical framework is flexible enough to aefithe so-
called material dialoguesthat assume that atomic formulae
have a fixed truth-value:

(SR *2) (rule for material dialogues):

Only atomic formulae standing for true propositionay be
uttered. Atomic formulae standing for false profoss can
not be uttered.

(SR 3) (winning rule):
X wins iff it is Y’s turn but he cannot move (eithehallenge
or defend).

(SR 4i) (intuitionistic rule):

In any move, each player may attack a (complexiniba
asserted by his partner or he may defend himsalinagthe
last attack that has not yet been answered.

or

(SR 4c) (classical rule):

In any move, each player may challenge a (comgtexjula
asserted by his partner or he may defend himsalhagany
attack (including those that have already beenndi=fe).

* Notice that the dialogical framework offers a figexined
answer to the question: Are intuitionist and clealshegatior
the same negations? Namely: The particle rulesheresame
but it is the global meaning that changes.

—

|>4




S8 Structural Rules Global Meaning 3

In the dialogical approach validity is defined th& notion ofwinning
strategy where winning strategy for X means that for ahgice of
moves by Y, X has at least one possible move gbdiion such that
he (X), wins:

Validity (definition):

A formula is valid in a certain dialogical systefih®P has a formal
winning strategy for this formula.

Thus,

 Ais classically valid if there is a winning strayegr P in the
formal dialogue Dc(A).

« Ais intuitionistically valid if there is a winningrategy forP in
the formal dialogue Dint (A).



S9 Structural Rules Global Meaning 4

Comments to the formal rule and to validity. Helge Rickert
(2011) pointed out, and rightly so, that the formaé triggers
a novel notion of validity. Validity, is not being understood
as being true in every model, buthassing a winning strategy
independently of any model more generally independently
of any material grounding claim (such as truth or
justification). Copy-cat is not copy cat of groumgls but
copy-cat of declarative utterances involving atoformulae.

In fact, one could see the formal rule as prodesditst stage
of which starts with what Laurent Keiff callecbntentious
dialogues. Contentious dialogues are dialogues where a
player X utters an atomic formula that is dependgrin a
given ground and X is not prepared to put this gbinto
guestion — one can think of it as a claim of hawsogie kind
of justification (or a claim of truth) for it! According to
Rickert, the formal rule establishes a kind of gavhere one
of the players must play without knowing what tim¢éagonists
justifications of the atomic formulae are. Thus¢c@ding to
this view, the passage to formal dialogues relatd¢be switch
to some kind of games with incomplete informatibiaw, if
the ultimate grounds of a dialogical thesis arenatdormulae
and if this is implemented by the use of a form# rthen the
dialogues are in this sense necessarily asymmétdeed, if
both contenders were restricted by the formal ndeatomic
formula can ever be uttered. Thus, we implementfoheal
rule by designing one player, called theoponent whose
utterances of atomic formulae are, at least, atsthd of the
dialogue restricted by this rule.

2 Talk at the worshop Proofs and Dialogues, Tibingeirehm-Schickard Institut fir Informatik, 25-27;
February 2011/.

3 Cf. Clerbout/Keiff/Rahman 209 and in Keiff/Rahnm201.0.

* Cf. KeifffRahman 2010 (156-157), where this ikéd to some specific passages of PlaGosgias(472b-c).

9
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S10 Structural Rules Global Meaning 5
Symmetric and asymmetric versions of the intuitionstic
structural rule (i)

In the standard literature on dialogues, theranisasymmetric version
of the intuitionist rule, called E-rule since Fdisc [1985]. It's
formulation is the following:

In any move, each playe©® may react only upon the
immediately preceding move Bt

Now the point of the asymmetric rule is tlatwill never have as his
disposition twoP-formulae to challenge. The symmetric rule on the
other hand allows this. If the aim is to productiitionist logic, we
should implement the rulast duty firstexactly in those rules that
might allow a delay, namely in the conditional atih® negation.
According to this idea Rahman ([1993]) proposed fbkowing
analysis of the role of the E-Rule in intuitiongskbgic:

1) The asymmetric E-Rule is based on strategic coregides,
namely, the different roles in a strategy of faeand theO-
utterances.

2) The symmetric E-Rule is based on meaning considest
namely the specific local and global meaning of the
conditional (and the negation as a special case)t allows
locally to switch the roles of challenger and delemand might
trigger globally defence delays.

3) The asymmetric E-Rule yields a system of strateglest
corresponds to Gentzen’s Calculus of 1935 (and n€dek952),
the symmetric E-rule is closer to Beth tableaux Rahman
(1993), the references have been mistakenly swdtcheleed,
the tableaux corresponding to Gentzen 1935 do o &wo
formulae to occur at the right side (do not alldvatt two P-
formulae occur at the same time in the same brari8ah
tableaux are more permissive.

10
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S11 Structural Rules Global Meaning 6
Symmetric and asymmetric versions of the intuitionstic
structural rule (ii)

4) The asymmetric E-Rule allows straightforward proofssome
meta-mathematical properties of intuitionistic loguch as the
interpolation theorem and the disjunctive propeyr the latter
see the following point.

5) In the Rahman PHD it is shown how to prove theudisiive
property of intuitionistic logic with the asymmetrt-Rule and it
Is very briefly mentioned that if in context of theequent
calculus corresponding to the symmetric versiom pinoof is
difficult to carry if we only use the means of segticalculus.
Indeed, without the approach to meaning (that riystishes
between play and strategic levels), typical ofalygdal logic, the
proof of the disjunctive property is hard to detivi his paper
Why Dialogical Logic?([2001]) Ruckert presents the argument
with some detail. The point is that if we consitle distinction
between the play and the strategic level then toefpof the
disjunctive property can be carried out in the samay with
symmetric or asymmetric rules (see appendix 2). Arem
detailed presentation of the arguments involvedehéeen
published before by Rahman/Rickert in 1998 (“Die
pragmatischen Sinn und Geltungskriterien der Dialdween
Logik beim Beweis des AdjunktionsatzesPhilosophia
Scientiag 1998-99, vol.3/3, 145-170).

11
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S12 Examples:
Classical and Intuitionistic Structural Rules

In the following dialogue played with classicalusttural rules
P’ move 4 answersO’s challenge in move 1, since,

according to the classical rule, is allowed to ddfdonce
more) himself from the challenge in move R.states his
defence in move 4 though, actual did not repeat his
challenge — we signalise this fact by inscribinge thot
repeated challenge between square brackets.

@) P
pl-p 0
1 e 0 P 2
3 p 2 —
[
1
Hom o P |4
]
Classical rulesP wins.

In the dialogue displayed below about the sameighas
before,O wins according to the intuitionistic structuralesi
because, after the challenger's last attack in nigyvéne
intuitionistic structural rule forbid® to defend himself (once
more) from the challenge in move 1.

O P

pLkp 0

1 e 0 P 2
3 P 2 —

Intuitionistic rules.O wins.

12
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S13 Strategies and Tableaux (i)

Strategies:As mentioned above validity is defined via the ootof
winning strategy

If Pis to win against any choice &, we will have to consider two
main different situations, namely

« the dialogical situations in whidh has uttered a complex
formula, and

« those in whichHP has uttered a complex formula.

We call these main situations tBecases and thie-cases,
respectively. In both of these situations anoth&lirettion has to be
examined. Namely those cases wheihooses and those cases
whereO chooses.

13
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S14 Strategies and Tableaux (ii)

In the standard literature (Lorenzen, Krabbe, MFagc most
descriptions of the available strategies will yieldversion of the
semantic tableaux whef@ stands fofT (left-side) andP for F (right-

side) and where situations of typgand not of type) will lead to a

branching-rule.

(P)-Chooses (O)-Chooses
(P)ap (P) allB
<0?> P)a <O?A 1> (P)a | <P?A2>
<0?>P)s (P)S

The expressions of the for
<X...> constitute
interrogative utterances

(0)as

<P?A 1> (O)a
<P?A2> (0)8

(P) -a

MThe expressions of the form

<X...> constitute
interrogative utterances

(0) a1

Y
©)? .| O

(Opponent has the choice
between counterattacking or

defending
No choice
(O) —a

14



15

S15 Dialogues are not Tableaux

Dialogues are built up bottom up, from local sentanto
global semantics and from global semantics to uglid his
triggers the priority of the play level over the mwing-
strategy-level.

The dialogical approach takes the play level adehel where
meaning is set and on the basis of which validites should
result.

The difference betwee® (T)-rules and thd® (F)-rules of a
tableaux is a result of the strategical level drelasymmetry
introduced by the formal rule.

15
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S16 Tonk: Tableaux version for tonk:

(O) [(T)] AtonkB (P) [or (F)] AtonkB

O)I(T)] B (P)I(F)] A

From the dialogical point of view, the rejection wink is
linked to the symmetry condition of the particldesu that
cannot be fulfilled for tonk. Indeed; the defencasmyield a
different formula, namely the tail of tonk if thefénder isO
and the head of tonk if the defendePis

O: AtonkB P: AtonkB
P:? O:7?
O: B P:A

This means that the attempted particle-rule fok tienplayer-
dependent, and this should not be the case. Tim isdhat in
dialogues tonk-like operators are rejected bec#use is no
symmetric particle rule that justifies the tableaubes
designed for these operators.

16
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S17 Tunk

(0) [(T)] AtunkB (P) [or (F)] AtunkB
O) [(M] A (P) [(F] A
(O)[(T)] B (P)[(F)] B

Let us attempt to define a player independent g@artiule for tunk.
Let us thus assume that for a given playethat utteredAtunkB the
challenge (if it should somehow meet the tableales) must be one
of the following:

1) (Y) show me the left side, and show me the right side. Here it is
the challenger who has the choice;

2) (Y) show me at least one of the both sides. Here tite defender
who has the choice.

Now whatever the options are, one of them will lslasth one of the
tableaux-rules described above:

» If we take option one, the challeng@rhas the choice and this should
yield at the strategic levela branching on the>-rule and no
branching on th©-Rule.

. If we take option 2, the defend@ has the choice and this should

produce a branching at tegategic levebn theO-rule and no branching

on theP-Rule.

17
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S18 Black-Bullet

Stephen Read introduced a different kind of patiiockl logical
constant calledblack-bullet that can be thought as a kind of a cero-
adic operator and that says of itself that it Isda

(F)e [(T)L

18
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S19 Black-Bullet and Dialogues
From the dialogical point of view we can formulateanmetric particle

rules fore:

[}
0 ?

X XX

-1 e

e dialogical analysis of this péetiallows two

>

Furthermore, t
approaches:

(i) If we put the emphasis in the fact thais an operator, then a
dialogue with this operator as a thesis will geteeian infinite
game,

(i) if we stick to a semantics that is complete in trefato the

tableaux-rules them has a double nature, namely, on one side it
IS an operator that can be challenged and on ter gide it is

an atomic formula and as such should follow thenfdrrule.
This double nature could be rendered by adding eciab
structural rule like the following

Black-bullet formal rule: If O can challengee iff he has not
uttered it before.

The particle rules for black-bullet make it appargate is part of the
challenge and defence moves and thus contraveresutiiformulae
property mentioned above.

19
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S20 Dialogical Harmony (i)

. Particle rules must be player-independent

. Particle rules must fulfil the sub-formula property

. (The particle rule of a logical constant must bevem
independently of the inner structure of the formalavhich this
logical constant occurs as a main operator.)

. Global meaning must be player-independent

. This assumes that within the structural rules dalaneaning.
This also assumes that the global meaning doeSundb” the
player-independence of the particle rules.

. Appropriate tableaux systems must be build up botip.

. In other words; those tableaux systems (or sequadotili), that
render a proof theory for a given dialogical sentantnust be
sound and complete in relation to the latter.

o b~ WN Bk

~N O

The third condition can be contested as being tammg and is crucial
for the discussion of the so-called “dual negatiofri fact, a

contravention to the third condition, as will sesdw does not seem
to trigger tonk-like operators.

20
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S21 Dialogical Harmony (ii)

Can we establish a kind of dialogical Harmony tleeo?
 The particle # is trivializing iff there are no symatric
particle rules for # (with sub-

formula property).

Well, what we can do for the moment is to prove the
following:

Partial —Dialogical-Harmony-Lemma | (PDL-1) :

(PDL-1.1) If there is a trivializing particle # such that the
tableaux-rules —constituted by two lines - (wittb-garmula
property) -have the following form:

(T) a[#] (F) a[#]
(T)B F) B
(T)y (F)vy

Then there are no symmetric particle rules (with-&armula
property).

Proof: By contraposition, if there are symmetric partici&es
for #, then the tableaux resulting from the winngtigategies
based on that particle rules do not correspondeddrm
described above.

Let us start with the case where the tableaux @mstituted by
two lines:

21
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S22 Dialogical Harmony (iii)

If there were symmetric particle rules for #, tlteriences and
challenges must be player independent.

Let us thus assume that for a given playdhat utteredx[#]
the challenge (if it should somehow meet the tablaales)
must be one of the following:

1) (Y) show me the left side, and) show me the right side.
Here it is the challenger who has the choice;

2) (Y) show me at least one of the both sides. Hersg the
defender who has the choice.

Now whatever the options are, one of them will lclagth one
of the tableaux-rules described above when we cepthe
variables by players:

 |f we take option one, the challeng@ras the choice and this
should yield at thestrategic levela branching on theé-rule
and no branching on ti@-Rule.

« If we take option 2, the defend€& has the choice and this
should produce a branching at tsteategic levelon theO-
rule and no branching on tiReRule.

22
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S23 Dialogical Harmony (iii)

The case for one line-tableaux is simpler:

(PDL-1.2) If there is a trivializing particle # such that ttebleaux-
rules —constituted by one line - have the followiagn:

(T)B F)vy
(wherep is different fromy)

Then there are no symmetric particle rules (with-Earmula
property).

If there were symmetric particle rules for # thka tefence must be
constituted by one sole sub-formula that is uttgreger-

independently and the correspondent tableaux neuttdn the
following

(O) al#]

23



S24 Hintikka’'s Trees for Enquiry Games 1
(Hintikka/Halonen/Mutanen 1988)

(T)-Cases (F)-Cases
(T)allB (FalB
(Ma [ (M (F)a
(@]
(T)alp (F) allB
(T)a (Fa | (RS
(B
(T) ~(allp (F) ~ @Up
(T)~a [ (T) ~B (F) ~a
(F) ~B
(T) ~(al1B (F) ~(aUB
(T) ~a (F)~a|(F)~B
(T) B
(T) ~~ (F) ~~o
(Ta (Fa

» formulae of the formT)A and E)A) (for atomicA).
> A Hintikka-tree is closed if all its branches alesed.

24
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S25Hintikka’s Trees for Enquiry Games 2
Examples:

(F) ~(AL-A)

Hintikka describes a tree-system that yields otatdogic by
adding two extra-closing rules

Namely
if it contains atomic formulae of the fornT) ~A and
(T)A.
if it contains atomic formulae of the fornk)(~A and
(FA.

The first additional rule allows the validity of mo
contradiction to be proved

The second additional line allows the validity dfird-
excluded to be proved

25
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S26 Michael Dunn’s relational semantics for FDE

(Dunn 1960)
The idea is that instead of having trditmctions truth-
relations are introduced: allowing a formula to be related t
false (0) and true (1) or to neither of them. Thetfthat a

formulax relates to O (relates to @R0) does not mean that it

IS untrue, since the formula can also relate taxR1). The
fact that a formula does not relate to 1 (it isru@), does not
mean that it relates to 0 (is false) since it migkate with
neither. The recursive definitions are the expeotssk:

(x[B)R1 iff ®R1 andpR1
(x[B)R1 iff ®R1 orpR1

(xB)RO iff «RO orBRO
(xB)RO iff ®*RO andBRO

~XR1 iff ®xRO
~XRO iff xR1

Semantic consequence is defined in the usual wagrms of
truth-preservation, thus

> = iff for every model based oR, if BR1, for all f€3,
thenxR1.

26



S27 Negation as Duality 1: Switch of choices

The standard patrticle rule for negation:

- Challenge Defence
X-—~A Y-A —
No defence
possible
FDE-negation
~ Challenge Defence
X-~(ALB) Y-?~4 X-1-~A
or respectively
Y-?~5 X-1-~f
challenger
chooses
X-~(ALB) Y-?~A X-1-~A
or
X-1-~B
defender
chooses
~~ Challenge Defence
X-~~A Y-?~~ X-A

27
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S28 Negation as Duality 2: Switch of choices

Particle rule for FDE-negative literals:

The point is that FDE-negation produces a changehoices
and since there is no choice to do there is nondefe move
possible:

Challenge Defence
X-~p Y-?~ —
No defence

Formal rule for FDE:
P cannot introduce positive literals: any positivteral must
be stated by first.
P can challenge aegative literal iff the same negative literal
(uttered byP) has been already challenged 0Oy before.
Positive literals cannot be challenged.

FDE-negation defined by structural rules
P cannot introduce literals: any literal (positivenmt) must be
uttered byO first.

P can utter the double negation of a positive litér® uttered
the correspondent negation-free literal before.sTtouble
negation utterance &f can not be challenged.

P can utter a positive literal @ uttered the double negation|of
the same literal before.
Literals cannot be challenged.

1”4
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S29 Negation as Duality 3: Examples

O P
pl~p 0
1 ?D 0 "‘p 2
3 ?~ 2 —
FDE-rules.O wins.
@ P
~(ptp) |0
1 P~A 0 ~~p 2
3 P~~ 2
1
][ [?~A] 0 ~p 4
D _
5 : 4
FDE-rules.O wins.
O P
H ~p ~pLi 0
1 ?L] 0 ~p 2
3 ?~ 2 —
— H ?~ 4

FDE-rules.P wins.

29
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S30 CONCLUSIONS

Is the FDE-negation a tonk-like operator? No, iti$ogical
constant and it allows inconsistency but not ttitya

Local meaning is, according to the dialogical pahtview,
about symmetry, utterances, how to raise a questioglation

to an utteranceldcal challenge) and how to answer to a
request lpcal defence). Negation is still switch and FDE-
negation seems to stress the point that it is Bwofcchoices.
Notice that at one might argue that at the endithfact what
even the structural definition of FDE-negation say$e
difference is that in the context of the structlapproach the
change of choices is the result of a second move.

Perhaps, some might even argue that dual negamesents
the core of the dialogical meaning of negation. $tch of
challenger and defender roles typical of standa@daton
might come from the fact that negative literalssome way
behave like a conditional.

In other words, meaning in dialogical logic is detsmed by
actions, those actions that set the meaning oftroegaeem to
be linked to a switch:

of defender and challenger roles (standard dia&bgic
negation)

that is linked to the further action of choosindes
(FDE-negation),

Some might argue that switch of choices is typafalegation
and switch of challenger-defender roles stems frtima
conditional. A further discussion of this issue uiegs an
analysis of a conditional compatible with FDE negat! will

leave this for a next paper.
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