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ABSTRACT. We show some ideas from the Polish philosophesirdi@rz Ajdukiewicz
about interrogative sentences and some classditatbf answers. We resort to First
Order and Doxastic Logic in order to express sofrf@isoresults and we also recourse
to normal and non normal squares and hexagonspafsition to express his findings.
Finally we say some words about a relationship doim the medieval octagons of
opposition which is not found in the traditionauage; it is found also in our doxastic
hexagon of presuppositions.
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1. Introduction

The purpose of this study is to show some ideamtenrogative sen-
tences developed by the Polish philosopher KazimAgdukiewicz (1890—
1963) [Ajdukiewicz, 1978, pp. 155-164; Ajdukiewick974, pp. 85-94].
Parts 2-5 present informally his ideas on questiairmost in his own
words; parts 6—10 develop a formal analysis whitvolves first order
logic plus doxastic logic and which organize hisad using squares and
hexagons of opposition. We will use standard amistandard hexagons
of opposition to cope with Ajdukiewicz’s ideas abdlie complexity of
interrogative sentences and the assumptions mad® \@kking certain
kinds of questions.
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2. The structure of questions and sentential funabns

Indicative mood sentences have truth value, betiiogative sentences
do not. Let us start by saying that the answer daestion is an indicative
mood sentence, or rather, a set of indicative nsmridences, since a ques-
tion may have several answers; these can be @aabksifto proper and
improper ones. We will return to this.

In each question there may be a sentence fragmentomplete sen-
tence; they may also have an interrogative partiméng either a pronoun
or an adverb, plus the question marks. For instance

Is the Earth round?

The parts of the previous interrogative sentencg b®arranged in
such a way that we obtain a complete indicative dnsentence, “The
Earth is round”. We have a part of an indicativeothgentence in the fol-
lowing question

Whodiscovered America?

If we take away the interrogative pronoun, we obtapart of the sen-
tence. | show this by removing the pronoun andifeps blank,

“  discovered America”.

Which sentences could count as an answer to whowdised America?

Before answering this | would like to show whathink is the basic
idea of Ajdukiewicz’s approach: when we remove ititerrogative pro-
noun in the former sentences we obtain a blanks Thiexactly what is
called asentential functionin Symbolic Logic, a grammatical structure
which is not a sentence on its own and containkakbor an x variable
which when properly filled or substituted becomeseatence. The senten-
tial function, the structure sentence containirgaak, becomes a sentence
when filling the blank with a proper name or wittsiagle expression; it
could be a definite description also. We also ob&asentence when filling
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the blank with universal or particular quantifiebsit we should not resort
to quantifiers since they are already taken intmbant as a sort of presup-
position, as we shall see later. Let us go badutajuestion.

In the sentential function

discovered America”.
How could we fill it to produce an answer?

The function allows a set of answers, and thisceatains individual
names that can substitute the variable producipgoper answer to the
question. All of these are proper answers formisgteof answers:

“Magellan discovered America”
“Julius discovered America”
“Columbus discovered America”
“Napoleon discovered America”

since all of them satisfy the function

X_discovered America”.

There are false sentences among them and oneemtense, but each
one follows the same pattern.

So there is a question and we do not know the ansiwet,
Ajdukiewicz says, we do know the structure of theveer. We also know
that the question looks for proper names as substial instances of the
sentential function

Whodiscovered America? _“ xdiscovered America”

The answer will be a substitutional instance ofgéetential function.

The structure of the answer is established by rhgnfent of the sen-
tence that contains the question. The functioneierined by the frag-
ment and the interrogative particle indicates whheevariable x is to be
placed.
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3. Questions asking for direct complement
and adverbs

Let’s take some other questions:

Who killed Caesar? Answer: _ xkilled Caesar

Whom did Brutus kill? Answer: Brutus killed x__

The second question asks for the direct objedt@&entence.

The sentential function resulting from the questiien called by
Ajdukiewicz datum questions'the given of the question”, the information
given by the question; it gives us the structuréhef answer. The set of
values specified by the interrogative pronoun ordoyadverb or some
other specification is called tlmange of the unknown

Let us go to another kind of question, this timenfmg a complete
sentence

How do lamps shine?

We have the interrogative particdew and the sentencéhg) lamps
shine

We have here an interrogative parti¢tmw, and a complete sentence,
(The) lamps shine

The range of the variable is constituted by a $eadverbs, for in-
stance, “adequately”, “poorly”, “brightly”. Thusheé datum quaestionis
also works when we have a complete sentence itisgdguestion.

There are decision questions, asking for a yestimone answers,
and complementary questions, like the former exampl

The questions:

Does the sun shine?
Is the whale a fish?

result in these mutually contradictory answers:
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The sun does shine/the sun does not shine
The whale is a fish/the whale is not a fish

Ajdukiewicz’s approach could be generalized to ptgemmatical
structures.

4. Pragmatic issues

It is advisable, says Ajdukiewicz, to indicate with ambiguity thala-
tum quaestionieind the range of the unknown. This reminds on@rafe
and his Cooperative Principle. We could establimmes requirements for
posing questions and the things presupposed by doiymutatis mutandis
in an analogous way as Grice’s maxims for his Ciatjye Principle (see
Grice 1975). Ajdukiewicz says something about theditions for clarity,
such as stating clearly the range of the unknowhthestatus quaestionis
when posing a question: “When these are not inelitahen the person to
whom the question is addressed does not know was hsked about.”
[Ajdukiewicz, 1974, p. 87]

Some assumptions are made when asking a quedtiome lasks seri-
ously “Who killed Caesar?” he or she presupposat shmebody killed
Caesar (a positive assumption) and somebody di¢ithdtaesar (a nega-
tive assumption). Someone but not all. Notice Heiteving that everyone
did it cancels the question. A question shows thieebof the questioner
precisely through the positive and negative assiomgitin this sense inter-
rogative sentences may be used to communicatematan. Let us give
an example.

Somebody asks me: When did John get married?

Even though | know John, | knew nothing about harniage, so the
guestion itself gives me some information. Ajdukieavcalls suggestive
guestionsthose questions made to communicate informatienliftener
does not know, especially at the level of positivel negative assump-
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tions. At this point, however, the confidence of fistener in the person
who formulated the suggestive question is basiorimation is also pro-
vided by words, gestures, or intonation. Suggesjivestions can be mali-
cious when they suggest a false answer.

Ajdukiewicz is aware of the complexity of questicersd answers ac-
cording to different situations. A teacher may gslestions during an ex-
amination, and he already knows the answers, sbsanse they are not
real questions; but this is quite different frone student’s point of view.
The teacher may pose a real question (i.e. askingdmething that he or
she ignores) when asking “Do you know the answéndabquestion?”.

One person who has lost her umbrella may ask “Wisengy umbrel-
la?” and someone else may be around and listemetguestion. The psy-
chological importance is quite different since trexson who asks it is in
“a state of tension directed towards acquiring asabie item of infor-
mation”; while the second one is not in that stetéension [Ajdukiewicz,
1978, p. 162). By the way, this state of tensioteiscribed as thirst:

The thought expressed by a person by means otemmdagative sentence is usually
that of a mental tension, similar to thirst; iGistate in which that person strives to
develop a conviction that may be expressed by pguranswer to that interroga-
tive sentence [Ajdukiewicz, 1974, p. 91].

Just as thirst is something to satisfy doubt, atemtal tension which
implies a question is something to be overcom@dince’s words:

The irritation of doubt is the only immediate metifor the struggle to attain be-
lief... With the doubt, therefore, the struggle begiand with the cessation of
doubt it ends [Peirce, 1955, p. 10].

5. Some classification of answers

Answers may be proper and improper. They are praypen they are
obtained from thedatum quaestionisubstituting the variable by some
value of the range of the unknown. If this does mappen, they are im-
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proper. Nevertheless, it may satisfy some questisnexpectations, for
instance, the indirect answers:

Question: Is the whale a fish?
Answer: The whale is a mammal.

The question is a decision question: yes/no, beiatiswer implies the
proper answer: the whale is not a fish.
We have also partial answers

Question: Who discovered America?
Answer: An Italian discovered America.

The answer does not imply a proper answer, butesdexclude some
proper answers (for instance, “Magellan discoveketkrica”, since he is
not Italian). The following is also a partial answe

Question, made by a professor: “Who did it?”
A student reply: “I haven’t.”

There are answers that refute the positive assamptith an answer
that contradicts it or that involve a sentence toaitradicts it:

Question: Who was Copernicus” son?
Answer: Copernicus had no son.

which refutes the assumption: Copernicus had a son.

Thus, there are questions badly formulated, illeppdike those with
some false assumptions. In these cases there cao deswers, not even
partial ones. What we are left with is to refute #ssumptions.

The exhaustive answers are real answers and invaded proper
answer.
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6. The positive and negative assumptions
of a question

When we askvha? we make an assumption, which is this: at least on
proper answer is true.

Who discovered America?
Magellan did... or Julius... or Columbus... or Napoleoeic.

The positive assumption is: someone discovered &meOf course,
we may also make a negative assumption, someonwtliscover Amer-
ica. We make positive and negative assumptionsusecae suppose the
one who asks it does it seriously, he believes sbate but not all proper
answers are true.

The assumptions may be arranged in a traditionabi®gof Opposi-
tion, according to the usual sentences: univerffaimative, universal
negative, particular affirmative and particular atdge. The positive and
negative assumptions correspond to the subcons@amjences from the
square, the affirmative and negative particularsone

These assumptions allow us to say that their cdicb@ies, that is, the
universal sentences, are false, since not all desed America; it is also
false that no one did. The particular sentence$atte true since someone
did it (Columbus) and someone did not (Magellam, ifstance). In this
square of assumptions universal sentences aredatsparticular sentenc-
es are true (at least they are believed so).

Everyone discovered America No one discovered America

Someone discovered America Someone did not discover America
Fig. 1.



Kazimierz Ajdukiewicz on Interrogative Sentenced #me Rationality of Assumptiond 59

7. Two hexagons of opposition

There are at least two ways to expand the squamppdsition into
a hexagon. The first way consists in the additibbwo singular and con-
tradictory sentencemside the square. A singular sentence, which is im-
plied by the universal affirmative quantifier (“lug discovered America”
for instance.), is placed between the A and | asn& singular negative
sentence implied by the negative universal quant{fiJulius did not dis-
cover America” for instance) is placed betweenBhend O corners; | shall
call thema ande respectively. These singular sentences imply thtcpa
lar sentences, so a hexagon is formed. Implicat{sobalternations) go
from up to down.

A Everyone discovered America No one discovered Ameriéa

a Julius discovered America \ i i / Julius did not discover Ameriga

| Someone discovered America Someone did not discover Amerioa
Fig. 2.

The second way consists in the addition of sergkatinnectives that
join a pair of sentencesutside at the bottom and above the square. Uni-
versal, i.e. contrary sentences, are joined byspumition and placed out-
side and above the square (“Everyone discoveredridm@®©R no one
discovered America”); particular, i.e. subcontragntences, are joined by
a conjunction and are placed at the bottom of thea® (“Someone dis-
covered America AND Someone did not discover Anagjicthese sen-
tences are mutually contradictory. Using the utettdrs A, E, | and O and
Blanche’s Y and U letters for the new contradictoyners, we obtain this
hexagon, where the implications go bottom-up:
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)
s Y
A \ E
I O
AN el
Y
Fig. 3.

The first hexagon was already suggested by Will#ns$herwood in
the 13" Century [Sherwood, 1995, chap.1]. Sherwood addgufin sen-
tences between universal and particular sentengdseatablishes their
oppositions with the quantified extremes [see KHAmM&012, p. 49]. The
second octagon has been suggested by R. Blanchehasdhad a success-
ful history [see Béziau, 2003, p. 220]. We can esprthe positive and
negative assumptions precisely by the Y sentenue,ita contradictory
corresponds to the U sentence above. Y is trudJasdalse.

8. Sherwood’s hexagon
and thedatum quaestionis

We could incorporate théatum quéestioniand its negative counter-
part into a hexagon similar to Sherwood’s, pladimgm at the half way
point between universal and particular sentenceigd.the standard Logic
symbolism, where: America, Dx: x discovered, [x: universal quanti-
fier, Ox: particular quantifier andlis for negation, and thus we obtain:
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[x Dxa [x [Dxa
" \

D [Dxa
\ /
[XDxa [X[Dxa

Fig. 4.

We should note this: Sherwood’s hexagon consistxofentences,
four are quantified and two are intermediate siagaentences. In the hex-
agon above we have four quantified sentences amddwtential functions,
which are neither true nor false. They are trudatse when substituting
the variables for constants (a proper name indhge) or when they are
quantified; both possibilities are excluded herent8Bntial functions are
neither contradictory nor may oppose other sentetieaigh they have the
syntactic structure of a contradiction @=and[Dxa). In this sense the
hexagon withdata quaestionigs a non-normal hexagon, since a part of its
elements maintains no opposition to the otherstigyway, the negative
version of thedatum quaestionicomes from the “negative” question
“Who did not discover America?” We can say that a Sherwood hgxa-
gon captures the two sides of a question.

The Hexagons help us to situate tteda quaestionisind the positive
and negative assumptions. Particular sentencesbmaxpressed as dis-
junctions of singular sentences, as we have sdencbéMagallan discov-
ered America or Julius discovered America or Colusmhiscovered
America”. Universal sentences may be expressedmgarctions of singu-
lar sentences: “Magellan discovered America anaiduliscovered Amer-
ica and Columbus discovered America”. This is whg hexagon can be
expressed with no quantifiers, provided we haveigefnumber of indi-
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viduals. This is a normal hexagon, seeing thatriteznal sentences are the
only difference between figures 4 and 5.

Dna & Dja & Dca...

/

~Dra & ~Dja & ~Dca...

\

D ~Dma

\ /

Drmav Djav Dca... ~bnv ~Djav ~Da...

Fig. 5.

9. Doxastic hexagon of presuppositions

We should notice that positive and negative assiompineed Doxas-
tic Logic operators, Belief B and Doxastic compiityp C, i.e. strong and
weak operators. They follow this equivalehce

Bp S iff ~Cp~S

A person p believes a sentence S iff it is notcee that ~S is compat-
ible with all that p believes.

The person who asks — let us call her p — who #imeal America?,
believeghe Y type sentence, that is

Someone discovered America AND Not all discoveraaefica

Bp(kDxa and Bp+tIxDxa (i.e. BgX~Dxa)

! See Hintikka's rule (C. ~B) [see Hintikka, 1968, 69, 125].
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Their contradictories (the U sentence) are: Bjxa and~Bplk~Dxa,
which are equivalent to

Cpix~Dxa and CplxDxa
We thus obtain
U
CpxDxa v Cplx~Dxa

~ ~
CpixDxa Cplx~Dxa

[XDxa BpX~Dxa
AN d

BpkDxa & BplX~Dxa
Y

Fig. 6.

But p doesot believehat:

Everyone discovered America: ~BpDxa, equivalent to
Cpx~Dxa
No one discovered America: ~Bg~Dxa, equivalent to CpxDxa

Notice that what the person p believes are padicsentences and
what she does not believe are universal senteli¢bat the person does
not believe is consistent with the fact that shéebes, as we can see
through the equivalencies just mentioned, whichiréais consistent with
all that p believes that someone discovered Ameaitd it is consistent
with all that p believes that someone did not discd®merica.
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10. A new relationship inside the doxastic square

The doxastic hexagon is a non-normal hexagon dimees is some-
thing unusual in it. In effect, the usual subalétions do not hold up here.
Let us isolate the square inside the hexagon tavkaeis happening.

A CplxDxa Cplx~Dxa E

| BpkDxa Bpx~Dxa O
Fig. 7.

Let us describe the sentences of the square asosechpf a doxastic
operator (either belief or consistency), a quamtiffeither universal or
particular) and thedatum quaestionigeither affirmative or negative). |
shall call “strong operators” to B ardk, and “weak operators” to C and
[X. We may as well consider the strong as univeardl the weak as par-
ticular. We know that the strong imply the weak amud vice versaWe
may omit thedata quaestionisince there is no need of them in our follow-
ing analysis.

Sentence A is universal because of the quantifiet,particular be-
cause of the doxastic operator; the same holds.f8entence | is universal
because of the doxastic operator, but particulathleyquantifier; and the
same holds for the O sentence. The A and E serstemeeactually weak,
since the C operator governs the whole sentenbetihcases. Sentences |
and O are strong for they are B governed. We havepaide down situa-
tion here.

A: Weak Strong  E: Weak Strong

r oy t oy

I: Strong Weak O: Strong Weak
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The arrows show what could be implied inside eacitenice, from strong
to weak, or from universal to particular. On theolghthere is no implication;
there is no other opposition either. They may lganded as logically inde-
pendent sentences and they are what the medigi@hlts calleddisparatae
which are to be found in the medieval octagongpbsition (for a description
of and rules on these sentences see Campos 2@64t)p.

This suggests, | guess but I'm not sure, that questand their as-
sumptions do not behave, logically speaking, inséime way as indicative
sentences do. Anyway, Ajdukiewicz’s ideas on imtgative sentences are
very suggestive and deserve our full attention.
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