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Abstract

The language of classical propositional log-
ic is extended by functoriel variables as a
new syntactical category, Functorial varie-

ables render to be & possible integrating

representation of both assertion and presup-~
position in one and the same logical formula
different from such using classicel conjunc-

tion.

0. Introduction

From a computational point of view there
is an important difficulty of an adequate
formalization of both assertion and presup-
position, It rests on dividing utterances
into an explicit part (assertion) end an ime-
plicit one (presupposition),

Frege /1892/ refused any explication of
this implicit part, because of his idealiza-
tion that logic deals only with correct
statements, At least in regard of definite
descriptions Ryssell /1905/ pleaded for such
an explication, But classical conjunction
wag one of its essential formal tools, To a
certain extent assertion and presupposition
were represented at one and the same level,
Strawson /1950/ claimed that presuppositions
have to be explicated, but not at the same
level like the implicit part., Many linguists
= 8, gs Kiefer /1973/ - believe that logical
means can be used to represent both parts of
utterances separately, but these representa-
tions cannot be put together in one and the
same loglcal expression, beceuse Russell's
solution is unsatisfactory,

My intention is to show that functorial
varisbles render to be possible tools for
integrating representation of both assertion
and presupposition in one and the same logi-
cal formula, Moreover ~ unlike Bergmann
/1981/, Jung/Kistner /1986/ - this represen-
tation is a syntactical one and different
from that given by means of classical con-
junction (cp. Mex /1986/, /forthcoming/).
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i, The logical apparatus
1,1, Functors as classical functions

Let ¢2 be the form of n~placed propositional
functors; 1 € 1 & 272 e I will use 1- and 2~
pleced functors only. These functors are in-
terpreted as classical (1. e, 2-valued and
extensional) functions, The velue-tables sare:

2 2.2 2 2 2 2
gl ot gl gt 82 92 92 92 g2 g2 g2
1 I 110 0 14,11 1 1 1 1 1 1
ol1 010 1,0[1 111000
0,411 1 001 1 0
0,01 01010 1
2.2 .2 2 .2 .2 2 2 2
l Pg By P10 P11 P10 P13 P14 915 Pis
1,11 00 0o 0 0 0 0 o0
1,0{0 11 1 1 0 o0 6 o
0,]0 11 0 0o 1 1 0 o
o,0lo0 10 12 0 1 o 1 o

1.2 Functorial variables

I fintroduce functorial variables as & new
syntactical category, and take the classical

functors as values of these variables. Intro-
ducing such variables we get a whole class of
syntactical extensions of the classicel pro-~
positional logic, Only functorial variables
of the following form are considered:

G?'g; 1« f,g 5 16,

The f's and g's are called components. The
f-component (g-component) is called first
(second) component,

Semantically, ¢§ and ¢2 are the values of
functorial variables G%' +« Therefore these
functorial variables (abbreviation: FV‘s)
represent sets of functors with exact two
(not necessarily different) elements, With
respect to an intultive interpretation FV'se
“unite” the properties of both functors,.

1.3, The language G
Primitive symbols:
1) P3s940Ppsdnsese (propositional variables)
al gl 41 41
2) 01,0, 05.05.05 000 05,

2 2 2 2
3) G3,4v002467 16065 10e0¢4C3¢ 156

(functors)

(FVis)

Formation rules:
(1) A propositional variable standing alone



is a formula of G.

(2) ¥ A, B and C ere formulas of G, then
¢;A and ﬂ?BC are formulas of G,

(3) Gi'apiqi is a formula of G,

(4) If A is a formula of G formed without
reference to the formation rules (1) and
(2), then G%. AA ig a formula of G,

(5) A is a formula of G iff its being so
follows from the formation rules (1) -

(4).

Definitions and types of formules:

Dli ~A =y B3A

D21 (A V B) =4 P5AB (A==8) =, p2AB
D3: (AIDB) =, P2AB  D5: (A AB) =g¢ B5AB
D6: (Pya3) =g¢ Gi,Spiqi‘

A K-formula QE (i e, classicel formulas) is
that formule which was exclusively formed by
means of formation rulee (1) and (2).

A G=fornule QE is that formula which was ex-
clusively formed by wmeans of formation rules
_(3) and (4).

The rules of substitution of G are formu-
lated in such a wanner that (a) the p-propo-
sitionsl variables and the g-propositional
variables occurring in G-formulas act as va~
riables of a different sort, 1, e. in any
case the former occur on the left, and the
latter on the right in formulas of the form
G4 gP1943 (b) they have the same index; and
(c) there is no rule of substitution which
allows the substitution of more complex for-
mulas for propositional variables within G-
formulas. In the case of K-~formulas we have
the usual rule of substitution,

Connection conditions of FV's:

Now I explain how several FV‘s occurring in

the same formula are connected, The condi-

tions of connection are chosen in such a way

that every formula containing FV's repre-

sents exactly two formulas without FV's:

(1) Lot A° be a G-formula of G. I define
both FV~free formulas in two steps:

(a) Let ¢ be the main-FV of A® o Then

261

f.g
A (02 g/ﬂf). 1. e A%l is the formula
l
which results by substitution of ¢f

2
for Gf o

&
G2 G,.2 2
A il A (Gf.g/ﬂg)t
2
(b) Let K™ be & functor or a FV of a well-
formed part of aG1 (AGZ), and let this

well-formed part be more complex than a
formula of the form 62 P;Qy¢ With re-
4,6P191

dF

spect to all well-formed parts of a®1

(A?z) I generate the formulas AGE1 and
ASE2 by substitution of the functor indi-
cated by the first component of the main-
FV of the first argument of K2 for this
main-FV, and by substitution of the func~
tor indicated by the second component of
the main-FV of the second argument of K?
for this main<FV,
The formulas ACEL and ASE2 generated by this
method differ only in the main-functor, They
are both K-formulas,
AG/AGEl and AG/AGE2 are abbreviations for all
substitutions in AC which generate AGEL and
AGEZ, respectively.

(2) Let A be a formula of G which can contain
both functors and FV's, A well-formed
part of A is called G-maximum iff
(1) A 18 a G-formula, and
{(41) its governed connective is not a FV,
Let A1""'Au be 8ll G~maximum well~
formed parts of A, Then

AEL A(Ai/AGEJ.“"'A /AGEI)

AE2 = A(AI/AGEzgn".A /AGEZ)'

1.4, Velidity of formules with FV's

(1) A G-formula A® is valid iff both A ang
A £2 are valid in the classical sense,

(2) A formula A is valid 1ff both A} ang A2

are valid in the classical sense,
2, Relations to classical logic

My system is semantically eguivalent with the
clagsical propositional logic in the sense
that all FV's can be eliminated by replacing
every formula A of G by the conjunction of
its both closed substitutions, i, e, AEL and
AEZ. In this menner we get a complets and
consistent system of classicel logic. It
holds: A formula A of G is valid iff its corw
responding classical formula ABIA A2 44
valid,

There are some specific differences between
the starting formula with FV's and its analo-
gous formula without FV's, One important dif-
ference is the following: After replacing the
propositional variables by velues 1 or O the

formuls A gets none of these values and it
remains unsatured, Only if this formula is
transmitted in one of its both closed substi-
tutions - AE1 or AE2 -, then it gets a value,
With respect to formulas with FV's which are
neither tautologies nor contradictions there
is another important difference: Let A be
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such a formula, Then often A EE(AEl/\ AEZ)
is not valid.

3, Assertion and presupposition

The introduction of expressions of the form
Gi,spiqi renders to be a possible unconven-
tional approach to assertion and presupposi=-
tion, I postulate that the p~propositional
variables represent elements of a set of as=-
sertions, and the corresponding g~variables
represent elements of a set of presupposi=-
tions, The FV Gi'e
sequence of both sorts of propositional va-
riables:

constitutes an ordered

presupposition component

presupposition expression: ¢2piqi

G°

2 .
4,6P191 (Pgpya; ==q;)

assertion expression: ¢ip1qi

assertlon component (¢ipiq155 py)

Concerning logical relations between several
sentences both assertions and presupposi-
tions can influence this relation. In order
to form a correct translation of such com-
pound sentences thelir simple parts should be
translated into expressions of the form
Gi,spiqi' Let AC be a G-formula of G, Then
we can put on the following generalization
of our interpretation:

GE1

A -

AGE2 -

assertion expression
presupposition expression,

So we get a new syntactical method to expli-
cate assertion and presupposition in one and
the same formula, Unlike 4-valued/2-dimen-
sional approaches our language possesses an
enrichment of syntactical expressive power,

4, FV's and functors

The explication of both assertion and pre-
supposition by means of formulas of the form
(piqi) differs from that one by means of
classical conjunction, because
(piqi)E(pi Aqi) is not valid,

Because of

Ti: (py A qy) D (pyay), end

T2: (plql)D(pi \ qi)

the representation by means of 03,6 is
stronger than that one by conjunction, but
it is weaker than that one by disjunction.

5. Negations

Because of
: g2 =
T3: Gll,ll(piql)(plql)“ qu
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the 2-placed FV Gfl,ll can be interpreted as
presupposition~rejecting negation.

GfS,G can be interpreted as presupposition-
preserving negation, because

2 2 2 _
2 B13P4P191PgP493 = ~vpy
613,6(P193)(Py9y) 2 2
' #29°p,q,8%p,q, =
694P191¥6P191 = 0y

6. Extensions of the language G

Starting point: Giaspiqi.

Step_l: Dropping index~equality of proposi-
tional variables: Gi,Gpiqj' Hence it follows
a8 more direct formalization of sentences with
the same presupposition:

c;24,«5"1“‘1 and Gi,spzqi‘

Step_2: Admitting of representation of sever-
al presuppositions (of one simple sentence)
connected by propositional functors:
63,6P1¢d A a5).

Step_3: Admitting of functional dependence
between propositional variables (i. e, ad-
mitting of an interaction between assertion
and presupposition of simple sentences):

Gy, 5P19¢

Step 4: Admitting of more than two components
(e« gs 2 presupposition components):

¢i6piqirizz Py (assertion)

3 3
G pydyr @o, p,q,r.==q, (presuppo=-
16,52,86717'1" 1 527471 1 i
¢26piqil’1:-.—-t: l‘i (:i;:z;pil
sition 2),

Step_5: Combinations of several steps,
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