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Streszczenia (Abstracts)

Nota redakcyjna. Symbol (EN) przy nazwisku referenta znaczy, ze (w razie
obecnosci zainteresowanych gosci zagranicznych) referat bedzie przedstawiony
w jezyku angielskim. Symbol (PL) znaczy, ze referat bedzie zaprezentowany w
jezyku polskim.

Editorial note. (EN) means that the talk is presented in English, (PL) — in
Polish.

Algorithmic structural completeness

ANDRZEJ BIELA (EN)
Silesian University, Katowice
Institute of Mathematics
Poland

biela@math.us.edu.pl

We shall introduce the notion of the algorithmic structural completeness, which is
some kind of the notion of structural completeness introduced by W. A. Pogorzelski.
At first we shall consider the substitution rule, finitary rule and the notion of structu-
ral rules in algorithmic logic. Next we shall study interrelation between all structural,
finitary and admissible rules on one hand, and derivable rules on the other hand.
We say that the consequence operation C' is algorithmically structurally complete iff
every structural, finitary and admissible rule is derivable in C'. We shall prove that the
consequence operation Cg, strengthened by the substitution rule, i.e. C%, is incom-
plete. The same result can be obtained for the consequence with non—deterministic
programs Cp, CF, and the consequence of algorithmic logic with quantifiers Cr. Mo-
reover, we shall show that the consequences with identity: Cf, C%~, Cp, Cf are
incomplete. At last we shall prove that the consequence Cg and C% are not algori-
thmically structurally complete but for example the consequence C% of algorithmic
logic is algorithmically structurally complete.



Methods of reduction of singular graphs
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The definition of a singular graph, which is typically algebraic, is connected with
its adjacency matrix which is singular. The aim of introducing methods of reducion
of singular graphs is to describe a structure of these graphs in a language of the graph
theory.

The presented approach is known from an article of H.M.Rara [3]. She introduces
methods which can be applied instead of complicated algebraic calculations. These
methods involve removing vertices or edges and they do not change the determinant
of an adjacency matrix or change it in a certain way.

I will introduce new methods of reduction, which are applicable to a broader class
of graphs. The methods are identifying Ps paths, contracting Ps paths, removing
planar subgrids and reduction of graphs circumscribed on cycles. The methods are
based on the following theorem:

Theorem 1. Let P5 = [v1, v2, v3, v4, 5] be an induced subgraph of G, degg(va) =
dega(vy) = 2 and Ng(v1) N Ng(vs) = 0. If G* is a graphs obtained from G by
identifying vertices ve and vy, v; and vs, then

detA(G™) = —detA(G).

An interesting proof of this theorem is based on a combinatorial formula of
F.Harary [2].

detA(G) = Ypeg(—1)VOI=e) | glBIO)=IVD)e(r),

where S denotes a set of all sesquivalent spanning subgraphs of graph G.

The main theorem is applied in the solution of the problem of singularity of planar
grids. The method of contracting Ps path together with Rara’s methods suffices to
give the complete solution. The algorithm for calculating the determinant of the
adjacency matrix of a planar grid is similar to the Euclidean algorithm, hence it
is more effective then calculating the determinant in a standard way. The recursive
formula is a consequence of a more general fact.

Theorem 2. If G = HU (P, x P,y1) and HN (P, x P,) =0, then
detA(G) = (=1)LHD/2] L det A(G — (P, x Ppy1))

The theorem can be applied to certain graphs which are not planar grids.

In the last part of my speech I will introduce a definition of a graph circumscribed
on a cycle and a method of removing subcycles from this kind of graphs. In this
method a relatively big number of vertices and egdes is removed and a degree of any
vertex does not become greater. It is essential, because in all presented methods we
assume that there are some vertices with small degrees. To find methods which can
be applied to graphs with all degrees greater than two is an open problem .
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Introduction

Determination of administering knowledge by a rational agent acting in compliance
with certain protocols within a real system of interaction, a system of communicating,
requires postulating rationality of acting by the agent, as well as postulating restriction
of this rationality appropriately to the real actions.

A description of administering knowledge by the rational agent in compliance with
DEL protocols was presented in [1], [2], [3], [4], [5], [6]-

The notion of bounded rationality was introduced by H.A. Simon in the 20"
century [8], who proposed to distinguish: (1) a set of agents, (2) a set of behaviour
alternatives, (3) a set of outcomes of choice among the behaviour alternatives, and (4)
a set of order of preferences for making choices of behaviours. According to him, an
agent who is invested with “perfect rationality” possesses a full knowledge of distin-
guished sets, whereas an agent with bounded rationality, in contrast, might not know
all alternatives, nor need it know the exact outcome of each; what is more, such an
agent might lack a complete preference ordering which is indispensable to obtain the
outcomes. We assume that establishing a proper protocol for the agent with bounded
rationality leads to linking the real system of interactions with relevant types of com-
municating. Thanks to fixing a type of communicating, it becomes possible to assign
a suitable class of Kripke models for dynamic epistemic logic (DEL) to this type. In
a real system of interactions, a set of rational agents is limited to a set of subjects of
such actions of communicating as: production, rendering available and possession or
allocating the objects distinguished by agents. The objects are products of the action
of communicating. The products are divided into resources, goods, services and values
arising in consequence of actions realized within the real system of interactions. The
order of preferences for making choices of actions necessary to obtain certain products



expected by agents as a result of a given action, is determined by real conditions that
establish the beginning and the end of this action.

In this paper we will present rational postulates which allow executing a certain
typology of real systems of interactions. The first group of the postulates allows iden-
tifying the dynamics of knowledge within information systems. The other group of
postulates serves to identify real systems of interaction.

Postulates concerning information networks

P1. Information about an object O (in short: information) is a set of data
about the object O, or more precisely — a set of data identifying the object O
or any object being part of the object O.
Pieces of information are indiscernible when they identify the same object.
Identification of an object O groups information about the object O, thus it
groups indiscernible pieces of information.

P2. Reference of information about objects is an ordered set of information
about objects. The first piece of information in the given reference identifies the
object which the last piece of information is about in this reference.

P3. Information transmission and processing. References on elements determi-
ning the same object transmit information on this object. The first element
of this reference is a piece of input information, while the last one — output
information. References not only transmit information, process information:
the first piece of information — the input one — into the last piece of reference
mformation — the output one. Information transmission is a particular case
of information processing. We call the object which assigns ordered systems of
objects to references information channel. The first object of the system de-
termined by the information channel is the input of the channel, while the last
object of this system — the output of the channel. The information channel
processes information if each n-th piece of information of reference determines
the n-th object of the system of objects ordered by this channel system of objects.
We call the collection of information channels an information network.

Postulates of the real interactivity system

P4. System of communicating is a system of human activity and — af the same
time — an information network defined for sets of objects that are subjects or
objects of production, rendering available and possession or allocation of resour-
ces, goods, services and values being effects of people’s activity within the system.
Newvertheless, each input and output of this information network is a subject of
production, rendering avatlable, possession or allocation. Knowledge is a piece
of information processed in a system of communicating. A set of data on the sub-
ject, relating to the kind of knowledge that the subject possesses, is understood
to be information about the subject. Communicating is processing information
within the system of communicating. The following types of communicating are
differentiated as determined by their dominance at the input and at the output
of the system of such attributes as production, rendering available, possession



or allocation:

Interactive — production and rendering available;

Verbal — possession and allocation;

Public — allocation;

Private — possession;

Static — rendering available and allocation;

Dynamic — production and possession;
Decision-making — production;

Discursive, based of convictions — rendering available;
Intelligent — production and allocation;

Behavioural — rendering available and possession.

Table 1. Types of communicating determined by input/output attributes

Rendering
avatlable

Production Possession Allocation

input | output

Production Decision-mal Interactive

Ren.derzng Interactive | Discursive Behavioural Static
avatilable

Possession Behavioural Private ‘ Verbal
Allocation Static Verbal

The opposition of the types is represented by means of the following juztaposition
of opposing colours:

F N( SN NG (! )

P5. Epistemic agent (in short: the agent) is an object at the input or output of a
system of communicating.

P6. The following aspects of knowledge are distinguished:

Common-sense knowledge — applied knowledge and habitual knowledge
(operator of assertiveness);
Emotive knowledge — knowledge related to feelings  (operator of feeling);
Sensual knowledge — sensual knowledge (operator of perception);

Empirical knowledge — knowledge attained in the way of experiences

(operator of experience);

Rational knowledge —knowledge attained through thinking and reasoning
(operator of understanding).

Postulates of administering knowledge

P7. Administering knowledge is processing knowledge within information chan-
nels, in which there occurs communicating. It follows from the definition of the
information channel and determining the agent that the input and the output of
the information channel is o certain agent. Information channels which compose
administering the knowledge are dispositions of knowledge. The fact that



the agent knows something, encodes, decodes and represents knowledge, acqu-
ires knowledge, announces knowledge, is convinced (believes in something), is
interpreted as making use of suitable dispositions of knowledge by the agent: po-
ssessing knowledge, encoding, decoding, etc. We call the whole of administering
the knowledge the state of administering knowledge (in short: the state).

P8. In order to administer knowledge, a group of agents who realize o certain type of
communicating accept an appropriate protocol of processing knowledge that
implements this type of communicating.

The presented rational postulates for DEL allow establishing sets S of all states
of administering knowledge within the selected real system of interaction. Let P be a
set of atomic propositions expressing knowledge, and A be a set of agents. Relations
of using — by agents — information channels, are then determined by the mapping
Ra:A— P(SxS), and also the mapping V' : P — P(S) is known as it determines
a set of states, in which for the given atomic proposition there occurs communica-
ting that processes this atomic proposition. A Kripke model for DEL is a structure
M = (S, Ra,VF) (cf. [5]). Let us note that determining the real system of interaction
is executed in a certain relational data basis. The above-mentioned postulates allow
identifying attributes of this data basis and values of these attributes. This aspect of
the research offers the possibility, in the case of vagueness in determining results of
communicating, of applying the method of rough sets in Pawlak’s sense |7] to descri-
bing this communicating. Administering sources of knowledge in social and economic
systems of managing knowledge can be described in this sense as relational data bases,
and then — by means of these bases — certain classes of Kripke models can be fixed
for DEL. A result of such research can be fixing of this type of DEL for the given
system of managing knowledge.
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(joint work with G. METCALFE)

Passive structural completeness (PSC for short), is satisfied for a logic if all rules
with non-unifiable premises are derivable. Such rules were studied by V. Rybakov
in [2] and this property was introduced (in an algebraic context) by A. Wronski
under the name of non-overflow completeness, see e.g. his presentation Overflow rules
and a weakening of structural completeness at the 51st Conference on the History of
Logic, Krakow, 2005). This contribution is based on joint work with G. Metcalfe |1].
Unlike structural completeness SC, PSC is a more ‘stable’ notion when one moves
around the logical landscape; in particular, it is preserved in extensions and (special)
fragments of a logic with PSC. As PSC is clearly implied by SC (but not vice—versa as
demonstrated by e.g. intuitionistic logic), disproving PSC provides a (usually) simple
way of disproving SC. In this talk we present basic definitions, separating examples,
and properties of logics with PSC. We also explore the relationship between PSC and
a certain form of completeness theorem (w.r.t. the free algebra).

References

[1] P. Cintula and G. Metcalfe. Structural completeness in fuzzy logics. Notre Dame
Journal of Formal Logic, 50(2):153 183, 2009.

[2] V. Rybakov. Admissibility of Logical Inference Rules, volume 136 of Studies in
Logic and the Foundations of Mathematics. Elsevier, Amsterdam, 1997.

'The work was supported by grant ICC/08/E018 of the Czech Science Foundation (part of ESF
Eurocores project LogiCCC FP006 LoMoReVI) and Institutional Research Plan AV0Z10300504.

10



Finitely generated quasivarieties and irreducibility of
congruences
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§1. Triangular irreducibility

Let Q be a quasivariety, A € Q and ay, ..., a, a finite sequence of elements of A
(possibly with repetitions) of length m > 3. The following sequence of Q-congruences
on A:

<@é(ai,aj) 1 <i<j<m)

of length m(m — 1)/2 is called the triangular table of relatively principal congruen-
ces corresponding to ay, ..., an. The Q-congruence m1§i<j§m @é(ai, a;) is called the
triangular intersection.

DEFINITION 1.1. Let m > 3 be a natural number. Suppose A € Q and
® € Cong(A). ¢ is said to be m-triangularily irreducible in the lattice Cong(A) if for
every sequence ap, ..., G, of elements of A of length m, if m1§i<j§m(eé(ai7 a;j) +q
®) = @ then a; = a;(P) for some i and j, 1 <i < j <m.

In particular, 04 is m-triangularily irreducible in Cong(A) iff for every sequence
ai,...,an, of elements of A of length m, if ﬂ1§i<j§m @é(ai,aj) = 04, then a; = q;
for some i and 7, 1 <i<j < m.

Q,,,_7rr is the class of all members A of Q for which the congruence 04 is
m-triangularily irreducible in Cong(A). Trivially Qrrsr € Q,,_rrr. It follows that
every quasivariety Q has enough algebras A with m-triangularily irreducible zero
congruences 04 in the sense that every algebra of Q is isomorphic with a subdirect
product of a family of algebras from the class Q,,,_7g;, for each m > 3.

Let K be a class of algebras. Pg(K) denotes the class of isomorphic copies of
subdirect products of families of algebras from K.

COROLLARY 1.2. Let Q be a quasivariety. For every positive integer m, m > 3,

Q= SP(Q,,_rr1) = Ps(Qu_rri1)-

THEOREM 1.3. Let Q be an arbitrary quasivariety and m > 3 a positive integer.
The following conditions are equivalent:

(i) Q is generated by a finite class of algebras each of which has at most m — 1
elements.

11



(ii) For every algebra A € Q and for any sequence aq,...,an of elements of A of
length m (possibly with repetitions) it is the case that (\1<;cj<m @6(%,@]‘) =
04.

(iii) For every algebra A € Q, for any ® € Cong(A), and any sequence a1, ..., an of
elements of A of length m it is the case that (11<;j<,n(® +q @6(%, aj)) = .

(iv) For any sequence x1,...,xTy, of m different free generators of the free algebra
F:= Fq(w) and any ® € Cong(F), ﬂ1§i<j§m(q) +q @6(@,@3)) = .

NOTE. 1. Implication (i) = (ii) also holds for finitely generated varieties, i.e., for
varieties HSP(K), where K is a finite set of finite algebras — see McKenzie [1987],
Thm. 2.13.

COROLLARY 1.4. Suppose that Q is a quasivariety generated by a finite class of
algebras each of which has at most m — 1 elements, m > 3. For any algebra A € Q,
the following conditions are equivalent:

(1) A€Qu rrr;
(2) A has at most m — 1 elements.

THEOREM 1.5. Suppose that Q is a quasivariety generated by o finite class K
of algebras each of which has at most m — 1 elements, m > 3. Then Q,,_rpr 15 a
finitely axiomatizable class.

§2. Quasivarieties with equationally definable m—triangular meets of (re-
latively) principal congruences

PROPOSITION 2.1. Let m > 3 be a natural number and A = A(x1,z2,. .., Tm,u)
a set of equations in variables x1,xa, ..., Ty (and possibly some parameters u). For
any quasiwariety Q the following conditions are equivalent:

(1) For all A € Q and for any sequence ay,...,an of elements A of length m,

ﬂ @é(a’i’aj) :@é((VQ)AA(ahCLQv"'7amag));

1<i<j<m
(2) For all A € Q and for any sequence ay,...,an of elements A of length m,

(1 ©04(aia) =04 & Ak (Vu) AA (21,20, 2, w)[ar, a2, ..., aun);

1<i<j<m
(3) Q,,,_rrr validates the first-order sentence
(V1) (Vz2) . .. (Vm)((Vu) /\A(:cl,a:g, R R \/{xz ~xj:1<i<j<m})
DEFINITION 2.2. Let m > 3 be a natural number. A quasivariety Q is said to

have equationally definable m-triangular meets of (relatively) principal congruences
(m—EDTPM, for short) if there is a set of equations A(x1,x2, ..., Zm,u) such that Q
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satisfies any of the equivalent conditions of the above proposition.

THEOREM 2.3. Let m > 3 be a natural number. For any quasivariety Q the
following conditions are equivalent:

(i) Q has m—-EDTPM.

(ii) For every algebra A € Q, for any sequence ai,...,ay of elements of A of
length m and any congruence ® € Cong(A), ® +q Mi<icj<m @é(ai,aj) =

ﬂ1§i<j§m(q) +Q 66@% aj))-

(iii) For any sequence x1,...,Ty, of m different free generators of the free algebra
F := Fq(w) and any congruence ® € Cong(F), ® +q Mi<icj<m @S(xi,xj) =

ﬂ1§i<j§m((1) +TQ 66@%5’33‘))-

COROLLARY 2.4. Let m > 3 be a natural number. Let Q be a quasivariety with
m-EDTPM with respect to a set of equations A = A(x1,x2, ..., xm,u). Then for any
algebra A € Q, the following conditions are equivalent:

(1) A€ Q7RI

(2) For every sequence aq,...,an of elements of A, if Gé(A(al,aQ,...,am,g)) =
04, for all e € Ay, then a; = aj for some 1 <i<j<m.

It immediately follows from Theorems 1.3 and 2.3 that every finitely generated
quasivariety has m-EDTPM for some m > 3.
The following observations supplement Theorem 1.3:

THEOREM 2.5. Let Q be an arbitrary quasivariety and let m > 3 be a fized
natural number. The following conditions are equivalent:

(1) Q is generated by a finite class of algebras each of which has at most m — 1
elements.

(2) Q has m~EDTPM and (V1< j<m @6($i,x]’) = OF for any sequence x1,...,Tpy,
of m different free generators of the free algebra F:= Fg(w).

In view of the above theorems, the property of having m-EDTPM for some m
is essentially weaker than the property of being a finitely generated quasivariety. It
follows from Theorem 2.3.(ii) that every RCD quasivariety Q has m—EDTPM for all
m > 3. But Q need not be finitely generated.

THEOREM 2.6. Let m > 3 be a natural number. Let Q be a quasivariety with
m—EDTPM with respect to a set of equations A = A(z1,z2,...,Tm,u). The following
conditions are equivalent:

(1) Q is generated by a finite class of algebras each of which has at most m — 1
elements.

(2) Q validates the equations A(x1,x2, ..., Tm,u).
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We know that every finitely generated quasivariety Q has the m-EDTPM pro-
perty for sufficiently large m. But, more interestingly, Q has m—EDTPM with respect
to a trivial set of finite equations:

THEOREM 2.7. Let m > 3 be a natural number. Suppose that Q 1is a
quasivariety generated by a finite class of algebras each of which has at most m — 1
elements. Then Q has m—EDTPM with respect to the following finite set of equations
ANxy, 29, .. xm) :={r1 R 21,22 R T2, ..., Tm = Ty} (n0 parameters).

The above theorem shows that one cannot expect much from the m—EDTPM in
general while studying specific properties of finitely generated quasivarieties Q - the
equations of A(z1,z2,...,Ty) from Theorem 2.7 are not conjoined with the intrinsic
structure of the algebras of Q. Consequently, the m—EDTPM property trivializes for
Q. But if one imposes further constraints on m-EDTPM e.g. by requiring that Q has
m-EDTPM with respect to a certain specific set of equations A(x1,x2,...,xy), the
problem becomes less trivial. E.g. in the case of quasivarieties with the additive equ-
ational commutator the situation differs — there are sets of equations determining
m—EDTPM whose properties are strictly linked with the commutator. This issue
will not be discussed here. On the other hand, the fact that a quasivariety Q has
m—EDTPM with respect to a set of equations A(z1,z2,...,Zm,u) need not imply
that Q has m—EDTPM with respect to {z1 = x1,22 = x2,...,ZTm = Xy, }. For in-
stance, as Q one may take any non-finitely generated RCD quasivariety.

§3. Congruence—modularity and triangular irreducibility

Given a quasivariety Q of type 7, we let Qeq': denote the consequence operation
on the set Eq(7) of 7-equations determined by Q. Thus, for

{a; = piieltU{a~ B} C Eq(r),

arfeQ({o;~ B :iel}iff for every A € Q and every h € Hom(Te,, A),
h(a) = h(B) whenever h(a;) = h(B;) for all i € I.

ar~fe QU ({a;~ B iel})isread: o~ B follows from {a; ~ B; : i € I} relative
to Q.

o~ € Q= (() means that the equation a ~ f is valid in Q. There is an obvious
translation of Qeq’: into the language of quasi-identities over Te; :
ax~fe Qeq’:({ai ~ B; : 1 <i<n})if and only if the implication oy ~ 51 A ...
o Nap =B, & ax Fis valid in Q.

m—EDTPM can be neatly expressed (in an equivalent way) as a property of QeI
viz.

() QXU [ QF@i~z)= [) QFEXU{z=~al),

1<i<j<m 1<i<j<m

for any set (equivalently — for any finite set) of equations X.

(Here x1,x2,...,2,, is an arbitrary but fixed sequence of m different individual va-
riables.)

14



If Q is RCM, the equational consequence Q€F satisfies a weaker form of
m~EDTPM, for all m > 3:

THEOREM 3.1. Let Q be an arbitrary RCM quasivariety. Then

QXU ) QT@i~y)= (] QU(XU{z~az)),

1<i<j<m 1<i<j<m

for any finite set of equations X and any sequence x1,x2,...,Ty of m different in-
dividual variables not occurring in the equations of X.

(The difference between m—EDTPM and the thesis of the above theorem consi-
sts in the additional assumption of separation of the variables x1, o, ..., x,, from the
equations of X.) The problem whether any RCM Q satisfies m—EDTPM for all m > 3
(thus without the above separation requirement) is open.
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Problem dylematow moralnych
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Celem referatu jest prezentacja oraz pewne przeformulowanie tzw. argumentu ,z
logiki deontycznej” w kwestii sporu o rzeczywiste istnienie dylematéw moralnych.

W pierwszym kroku krétko omawiam samo zagadnienie dylematu moralnego —
definicje, istote problemu istnienia dylematéw oraz gtéwne argumenty obu stron sporu.
Nastepnie $cile prezentuje standardowa definicje dylematu moralnego, by dalej pod-
da¢ ja formalizacji w jezyku multimodalnej logiki deontyczno-aletycznej — tak jak
ma to miejsce w literaturze przedmiotu. Pokazuje réwniez dwa przyktady funkcjonuja-
cych w literaturze rozumowan prowadzonych w tym jezyku, ktére pozwalaja wykazaé,
ze juz w samej naturze dylematu moralnego tkwi sprzecznos¢. Szczegdlnie eksponuje
zasady do ktérych trzeba sie w tych rozumowaniach odwota¢, w szczegdlnoéci oma-
wiam ich problematycznosé¢ (bardzo mocne zaltozenia dla systemu w ktérym miatby
sie znalez¢, filozoficzne kontrowersje).

Dalej przechodze do omdéwienia wlasnej propozycji — wpierw nieznacznej zmiany
formalizacji definicji dylematu, bedac zupetnie w zgodzie z pewnymi racjami filozoficz-
nymi. Nastepnie pokazuje, ze przy takiej reinterpretacji mozna wykazaé sprzecznosé
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w samej istocie dylematu moralnego na gruncie pewnej logiki deontycznej (prezentuje
ja zaréwno od strony syntaktycznej jaki i semantycznej), stabszej od standardowej
logiki deontycznej, a przez to ,odpornej’ na znane paradoksy logiki deontycznej typu
paradoks dobrego samarytanina czy Alfa Rossa. Pokazuje, ze aby udowodnié¢ sprzecz-
no$é¢ wystarczy odwotaé sie do dwoch ,,prostych” zasad: formuty D oraz pewnej wersji
zasady Elzenberga.

Unification and Structural Completeness in extensions of
S/ modal logic

WouiciecH Dzik (EN)

Silesian University, Katowice
Institute of Mathematics
Poland

dzikw@silesia.top.pl

Key words: unification, projective unification, modal logics 5S4, 54.3.

Given a formula «, a unifier for « in alogic L is a substitution o such that 7, o(«).
A formula o is unifiable in L, if such o exists. If 7, o are substitutions, then 7 < o,
if there is a substitution 6 such that 1 8(o(x)) <> 7(z). Classical propositional logic
C'L has unitary unification. It means that every formula «, unifiable (= consistent)
in CL, has a mgu, i.e. a substitution o such that F¢oz o(a) and that every unifier 7
for a is a special case of 0, i.e. For 0(o(x)) <> 7(z), for some 6. Unification type of a
logic can be unitary ("best"), finitary, infinitary or nullary depending on the number
of maximal unifiers, see e.g. [1], [2], [3].

A particular splitting of the lattice of extensions of S4 modal logic, FxtS4, given
by the splitting pair (L(f2), S4.2), where fo denotes the "fork", determines unification
types for logics in FxtS4, see [4].

A projective unifier for a unifiable formula « in a logic L is a unifier o for « such
that a -, o(x) <> x, see [6], [2]; every projective unifier is an mgu. L has projective
unification if every unifiable formula has a projective unifier.

A logic L is structurally complete if:

(%) every (structural) admissible rule in L is derivable in L. In terms of unifiers: a
rule A/B is admissible in L iff every unifier for A is a unifier for B, b1, 0(A) implies
1 o(B).

We show that for a logic L in ExtS4, structural completeness of L and the fact that
L has a particular unification type are independent of each other. On the other hand,
logics having projective unification are structurally complete or almost structurally
complete ( i.e. (x) holds for rules with unifiable premises).

In a joint paper [5] we prove that a modal logic (containing S4) has projective uni-
fication iff it contains modal logic S4.3 (an analogous theorem for intermediate logics
was proved by A. Wronski, see [7], [8]). A simple description of structurally complete
logics over S4.3 and an effective procedure for structural completeness follow.
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Moéj referat jest referatem historycznym. Analizuje prace A. Tarskiego ,On the
calculus of relations”, JSL z 1941 roku. Przedstawiono tutaj dwie rézne metody w
opisie rachunku relacji. W pierwszej metodzie wykorzystano jezyk pierwszego rzedu
z dwoma rodzajami zmiennych. Jest to metoda naturalna, ale mato elegancka. W
drugiej metodzie, prostszej, wykorzystano tylko jeden rodzaj zmiennych (zmienne re-
lacyjne) i to w jezyku bez kwantyfikatorow. Podana jest lista aksjomatow i regut
systemu CR. Podano detaliczne dowody kilkudziesieciu twierdzen w nawiazaniu do
monografii E. Schrodera ,Algebra und Logik der Relative”. Opisano model geome-
tryczny dla systemu CR. System ten od strony algebraicznej jest rozmaitoscia. Autor
rozwaza pewne wazne metalogiczne wtasnosci tego systemu i na nich chciatbym sie
skoncentrowac.
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In 1991 R.H.Cowen introduced in [1] the notion of satisfiability with respect to
a given hypergraph (H-satisfiability). Alas in his definition he required that the satis-
fying set should be a coloring of the considered hypergraph. Then he recalls the notion
of H-resolution from [10] of Linial and Tarsi and proves the following soundness the-
orem:

Theorem.
Let [A]y be a resolution closure of A with respect to H. Then if A is satisfiable
with respect to H, then 0 & [A]y.

It turned out however that the reverse is not valid which means the lack of com-
pleteness of H-resolution for checking H-satisfiability and it was a disadvantage.

In the paper [7], A. Kolany shows, that if one skips the requirement of being
a coloring in the definition of satisfiability, the theorem of Cowen can be reversed.
From this time, speaking about hypergraph satisfiability we mean its weaker version
proposed by Kolany.

One of the most surprising and important properties of H-satisfiability is the
following duality property:

A is satisfiable with respect to (V,£) <= & is satisfiable wrt. (V, A),

which possibly gives new ways of checking the usual satisfiability of clauses (SAT),
since the latter is a special case of H—satisfiability.

The duality recalled above allows to notice (Cowen, [2]) a very straightforward
relation between H-satisfiability and existence of so called transversals (Schrijver,
[11]). Moreover instead of speaking about satisfiability of one family with respect to
another the duality suggests to consider satisfiability of a couple of families of sets
{A, £}, which requires only a small step to obtain the notion of property S introduced
by Cowen in 2] as a generalization of Felix Bernstein property B (comp. [12,13]).

In [3] Cowen and Kolany present a set of rules which preserve property S (which
we like also to call generalized satisfiability) of a couple of families {4, £} and which
are a result of analysis of the three steps of the DPLL algorithm proposed in [6] by
Davis and Putnam, and then enhanced in [5] by Davis, Logemann and Loveland.

In 1993 Cowen and Wayatt present in [4] a BREAKUP procedure which pro-
cesses a given set of clauses A by separating them into so called then into con-
nected components (with disjoin sets of variables) and whose application in many
cases speeds up deciding satisfiability. Complexity of this procedure is O(n X k),
where n is the number of variables appearing in A and k the number of clauses in
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A. In [8] we present an algorithm of a similar application and the complexity of
O(#F x (#C+wd(F))) + O(#V x #C x rk(F)), where #A is a number of elements
of a family A (the cardinality of A), wd(A) — is a cardinality of its biggest element,
and rk(.A) — the cardinality of the biggest subfamily of A with nonempty meet, which
is based on the Deep First Search algoritm. In the case of SAT, where #F = #V,
rk(F) =1 and wd(F) = 2, this gives the complexity O(#V x #C), which is exactly
the same as in the case of Cowen and Wyatt. Moreover, in 9] we show that using
Reverse Resolution Rule we can reduce step by step the satisfiability of a couple of
families to satisfiability of a couple {&€, F}, where £ contains at most 3—element sets
and F consists of pairs, which seems being a very beautiful transfer of the classical
result of reducing SAT to 3-SAT to the case of generalized satisfiability.
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We examine the Brouwer logic KTB, and its extensions known as n—transitive
logics. They are denoted as Ty, and were defined by I. Thomas in 1964 (see [5]). The
family {Ty, n > 1} forms the following chain, ordered by inclusion:

KTBcCc..cTppicT,C...CcTaC Ty =8S5.

In contrast to the logics laying in the interval S4-S5, which are very well charac-
terized, the logics between K'TB and S5 are, in some way, neglected.

Our aim is to improve this situation. In this talk we pay attention to the Craig
interpolation property (CIP) and Halldén completeness of extensions of KTB. Re-
garding (CIP), one may apply a very general method of construction of inseparable
tableaux (see i.e. [1]) and get:

Theorem 1. The logics KTB and Ty, n > 1 have (CIP).

The connection between the Craig interpolation property and Halldén complete-
ness of modal logics is described in the following lemma due to G. F. Schumm [4]:

Lemma 1. If L has only one Post-complete extension and is Halldén—incomplete,
then interpolation fails in L.

Although it is known that KTB is Halldén complete (see |3]), there are no results
concerning this property in the case of logics Ty, n > 1. From Theorem 2 and Lemma
1 we immediately obtain:

Corollary 1. The logics Ty, n > 1 are Halldén—complete.

The next step in our investigation is to answer the question: ‘how many logics in
NEXT(T2) are Halldén—incomplete?’

In this case we take advantage of two constructions from |[2]: infinite sequence of
nonequivalent formulas in Tg and continuum of normal extensions distinguishable by
these formulas. Then we will prove:

Theorem 2. There are uncountably many extensions of To which are Halldén
incomplete and hence — without (CIP).
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Logika w Indiach, ze wzgledu na przyznawana jej doniosta funkcje poznawcza, byta
zaliczana do epistemologii. Rozumowanie (anumana) zazwyczaj uwazano, za jedno ze
zrodetwiedzy (pramana). Ponadto, podobnie jak w przypadku logiki zachodniej, jej
rozwojowi towarzyszylta refleksja nad regutami sprawnej argumentacji, przydajacej sie
w debatach doktrynalnych.

,Okres buddyjski” w dziejach logiki indyjskiej przypada na czas, w ktérym koncep-
cje wysuwane i bronione przez przedstawicieli tej szkoty byly dominujace i wywieraty
spory wplyw na poglady myslicieli wywodzacych sie z innych tradycji. Za date rozpo-
czynajaca 6w okres przyjmuje sie przelom V i VI w. n.e. odpowiadajacy dziatalnosci
wielkiego medrca i $wietego buddyjskiego — Dignagi (Dignaga). Natomiast moment
najwickszej swietnosci, gdy logika buddyjska osiagneta najbardziej znaczaca i dopra-
cowany forme, wiaze si¢ z postaciag mnicha Dharmakirtiego (Dharmakirti) zyjacego w
VII w. n.e., ktéry znaczaco rozwinali dopracowatpomysty swojego wielkiego poprzed-
nika.

W buddyzmie, zgodnie z ogblnymi tendencjami panujacymi w filozofii indyjskiej,
logika rowniez byta scisle podporzadkowana swojej funkcji poznawczej, a rozumowa-
nie (anumana) bylo uwazane z posrednie zrodlo poznania (pramana). Jego istota
polegala na dostarczaniu wiedzy o stanach rzeczy niemogacych stanowié¢ obiektu do-
$wiadczenia bezposredniego, tj. percepcji (pratyaksa), na podstawie obiektow bezpo-
srednio doswiadczanych — znakow (liriga) oraz na skutecznym przekazywaniu tej
wiedzy. Wynikiem tak przeprowadzonego podziatu funkcji rozumowania byto od-
dzielenie od siebie jego dwoch poziomoéw: pierwszy, to rozumowanie przeprowadzane
dla siebie (svarthanumana) na poziomie mentalnym, czyli zrodto posredniej wie-
dzy o $wiecie; drugi — to poziom rozumowania dla innych (prarthanumana), ktore
charakteryzuje sie usystematyzowana struktura omawiana w traktatach logicznych.
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Celem prarthanumana jest przekonanie osoby trzeciej, ze poznanie uzyskane droga
svarthanumana jest prawdziwe. Buddysci sformutowali réwniez metalogiczne reguty
(trairupya hetu), ktore musza by¢ spelione przez racje (hetu), aby rozumowanie na
niej oparte mozna uznaé za poprawne.

W odczycie opieramy sie na dwoch waznych buddyijskich dzietach logiczno—episte-
mologicznych — Nyaya-bindu Dharmakirtiego oraz komentarzu Nyaya-bindu-tika
Dharmottary (Dharmottara). Do naszych analiz stosujemy teori¢ lokacji wtasnosci,
tj. metode interpretacji logiki indyjskiej, w ktorej stosuje sie kategorie ontologiczne i
syntaktyczne zaczerpniete bezpodredunio z filozoficznej tradycji indyjskiej. Sa to, m.in.:
wtasnosci (dharma) oraz lokacje (paksa, dharmin), w ktorych wlasnosci sa ulokowane.
Naszym celem jest pokazanie, iz wypracowane przez buddystéw regutly, znajdujace
swo6j wyraz w strukturze wzorcowych schematéw poprawnie przeprowadzonych rozu-
mowarn, maja za zadanie pokaza¢ osobom trzecim tozsamos¢ (sarupya) konceptual-
nego modelu rzeczywistosci, z modelem empirycznym, jakiemu odpowiada okreslony
stan rzeczy zachodzacy poza podmiotem poznajacym. Podejscie takie wynika z wa-
runkéw naktadanych na wiedze w buddyzmie:

Wiedza wlasciwa, to wiedza nie zaprzeczona w doswiadczeniu. (Dharmot-
tara, Nyaya-bindu-tika 1.3.5.)

Wynika z tego, iz reguly, o ktérych mowa, a za nimi schematy rozumowania, nie
posiadaja charakteru dedukcyjnego kazacego konsekwentnie uznawaé za prawdziwe
pewne zdania, jedli tylko wczesniej zaakceptowato sie jakies inne. Logika buddyjska
pozostaje na poziomie epistemologii i swoj cel stara sie osiagnaé nie przez eksploatacje
niezawodnych schematéw wnioskowan opartych na strukturze prawd logicznych, lecz
przez ustalenie zasad prawidlowego odwolywania sie do doswiadczenia bezposredniego
(percepcji) oraz pewnych powszechnie uznawanych, niebudzacych watpliwosci prawd
ogo6lnych.

Characteriziation of Medvedev’s Logic by Means of
Kubinski’s Frames
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Medvedev’s logic of finite problems M L is the only known structurally complete
intermediate logic with the disjunction property. M L in its semantical version can be
given as follows:

ML =({L(oy) :n > 1},
where o, stands for n-atomic Boolean cube without unit.

Tadeusz Kubiniski, investigating semantics of fuzzy names, has defined the lattices
(Ry, <) as follows: for each natural n, let E,, = {1,2,...,n} and P, = P(E,) xP(E,).
Putting:

R,={(A,B) € P,: An B = 0},
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and
(A,B)<(C,D) & ACC& DCB,

we get the lattice with operations supremum and infimum:
(A,B)V (C,D)=(AUC,BnNnD), (A,B)N(C,D)=(ANC,BUD),

zero — (0, E,), and unit — (E,,, 0). (The lattice R,, can be regarded as sum of Boolean
cubes B, and skeleton B,,, t00.)

Picture 1: Kubiriski’s lattices Ry, Ry and R3 (e.g. 12,0 denote ({1,2},0)).

Since posets K, = R, ~{(Ep,0)} (with < restricted) are Kripke frames, deterime

intermediate logics:
L(K,) D L(Ky) D L(K3) D ...

and intersection:
KL= {L(Ky):n>1}.
Then we have:

THEOREM 1 KL = ML.

The inclusion KL C ML is clear, since L(K,,) C L(o,) (restricted model). The
converse, follows from L(o2,) C L(K,). We prove it, constructing special p-morphism
from o9, on K,,. Finally, we ask, does exists some way to generalize this technique.

Ontologika modalna

MAREK MAGDZIAK (PL) Uniwersytet Wroctawski, Wroctaw
Katedra Logiki i Metodologii Nauk

Polska
mmagdziak@tlen.pl

Rozwazania dotyczace zwiazkéw logicznych pomiedzy tym, co konieczne, moz-
liwe i niemozliwe znajdujemy juz w Hermeneutyce oraz w Analitykach Pierwszych
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Arystotelesa. Stagiryta utrzymywal jednak, ze kazdy pojedynczy sad ma strukture
podmiotowo-orzecznikowa. Zatem twierdzenie, ze jest konieczne (lub mozliwe), Ze
kazde o jest 5 powiada, ze § musi (lub moze) byé orzekane o kazdym przedmiocie, o
ktorym « jest orzekane lub ze 8 musi (lub moze) przystugiwaé kazdemu o . Zwiazki
koniecznosciowe zachodza wiec w samych rzeczach, moga byé¢ natomiast ujmowane
poznawczo i wyrazane w zdaniach. Dlatego, jak pisze Krapiec, |k|oniecznosé w sys-
temie Arystotelesa mozna bardziej Scisle okreslié jako: ,to, czego negacja jest negacjg
bytu”. Pojecia modalne od samego poczatku byly wiec §cisle zwiazane z pojeciami
ontologicznymi. W referacie przedstawimy propozycje logicznej analizy pewnych po-
je¢ ontologicznych, przyjmujac jednak za punkt wyjécia wspdtczesny sposob analizy
poje¢ koniecznodci i mozliwoéci. W tym celu wykorzystamy dwie multimodalne logiki
zdaniowe wzbogacone o ontologiczne pojecia istnienia, mozliwosci, lokalnosci, ufun-
dowania, 1 fuzji.

Spojniki zewnetrzne a spojniki wewnetrzne
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Referat bedzie pewnym spojrzeniem logiczno—jezykoznawczym na struktury, w kto-
rych wystepuja tzw. spéjniki wewnetrzne jak i na struktury, w ktérych wystepuja tzw.
spojniki zewnetrzne oraz na pewne zaleznosci miedzy tymi strukturami.

Structural Completeness and Admissible Rules in
(Fragments of ) Intuitionistic Logic

GEORGE METCALFE (EN)
Institute of Mathematics
University of Bern
Switzerland

george.metcalfe@math.unibe.ch

Following Lorenzen, a rule is said to be admissible for a logic (a finitary structural
consequence relation) if it can be added to a proof system for the logic without
producing new theorems. While the admissible rules of classical propositional logic
CPC are also derivable — that is, CPC is structurally complete — this is not the case
for intuitionistic propositional logic IPC. The goal of this talk is a description of the
landscape of admissible rules and structural completeness for fragments of IPC and
their axiomatic extensions.

Structural completeness for the implicational fragment of IPC (and its axiomatic
extensions) was established by Prucnal, and a similar proof method extends also
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to the implication-conjunction and implication—conjunction—negation fragments. Full
IPC is not structurally complete but the set of admissible rules is decidable (proved by
Rybakov) and, moreover, as shown independently by Iemhoff and Roziere, admits an
elegant infinite basis (axiomatization by admissible rules). Curiously, as observed by
Wroriski, the implication—negation fragment is also not structurally complete. Again,
however, an elegant infinite basis can be found for the admissible rules of this fragment
and indeed of any of its axiomatic extensions.

Giles’s Game and the Proof Theory of fukasiewicz Logic
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In the 1970’s Robin Giles introduced a two—player dialogue game based on betting
on physical experiments for atomic formulas, and Lorenzen—style dialogue rules for
compound formulas. Remarkably, the existence of winning strategies for this game
corresponds directly to the validity of formulas in the infinite-valued logic introduced
by Jan Lukasiewicz in the 1920s.

The aim of this talk is to describe the relationship between Giles’s game and the
proof theory of Lukasiewicz logic. In particular, a correspondence will be described
between proofs in a hypersequent calculus for Lukasiewicz logic and “disjunctive stra-
tegies” for Giles’s game. Variants of the game and extensions to the first—order level
will also be considered.

An Axiomatization of the Propositional Version of
Kovac’s Logic KC
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Poland
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In [1], S. Kova¢ defined semantically a logic—called KC—referring to Kant’s for-
mulation of the principle of contradiction. KC was formulated in the first order pre-
dicate language. Among others, Kova¢ indicated an adequate tableau system for KC.

In the present paper we will consider only propositional version of the logic KC,
retaining the symbol ‘KC’ for the sake of simplicity.

While defining KC we will use a mapping from the set of all formulas For in the
propositional language with the logical connectives {~, A, V, —, <+} into the modal
formulas Fory, built up from the functors {—, A, V, —, <», &, O}, which is a simplified
version of Kova¢’s original transformation.
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Definition 1. Let KC be a function from For into Fory, that for any A, B € For fulfils
the following conditions:

KC(a) = a, for any propositional variable a,
KC(~ A) = -KC(A4),

KC(ANB) = <KC(A)AOKC(B),

KC(Av B) = OKC(A)VvOKC(B),

KC(A— B) = <KC(A) — OKC(B),

KC(A+ B) = O(CKC(A) NOKC(B)) VvV O(C-KC(A) AN O=KC(B)).
The propositional version of logic’s Kova¢ has got the form:
Definition 2. KC = {A: A € For, KC(A) € S5}.
In the presentation we give a Hilbert style axiomatization of the above defined logic.
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Two algebras are term—equivalent if the operations of each of them can be expressed
by terms in the language of the other. Obviously, if two algebras are term—equivalent
then the existence of a finite basis for identities (or quasi-identities) of one of them
implies the same for the other. It is not known if a similar implication holds for finite
bases (or finite axiomatizations) of logical matrices with non—protoalgebraic consequ-
ence operations. The problem was proposed by W. Rautenberg in the 90’ties. It was
shown in [1] that for 2—valued consequence operations the finite basis and finite axio-
matization properties are preserved under term—equivalence; all of them are finitely
based (independently of their classification by term—equivalence — the Post classifica-
tion) and therefore also finitely axiomatizable. The question of Professor Rautenberg
is open even for the case of three—element matrices. However, for some particularly
simple three—element matrices, some of which are not finitely axiomatizable, it has
been checked that the finite axiomatization and finite basis properties are preserved
under term-equivalence. An example is known that adding a constant (not definable
in terms of other operations) to the signature of a finitely axiomatizable matrix may
spoil this property.
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A general concept being a part of a whole. Mereology and
intransitive parthood

ANDRZEJ PIETRUSZCZAK (PL with the slides in EN)
Nicolaus Copernicus University of Torun, Torun
Department of Logic
Poland

pietrusz@uni.torun.pl

The transitivity of the notion of a part of a whole is often questioned. But it
is among the most basic principles of mereology. In this paper we present a general
solution of the problem of transitivity of parthood which may be satisfactory for both
its advocates and its opponents. We formulate also a general approach to the concept
being a part of a whole.

Structural Completeness: A Look Back
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Completeness is one of the fundamental concepts in the theory of formal systems.
In the most general setting, we can say that a system is complete if it captures all
correct schemes of argumentation. However, it turns out that there are many possible
variants of the property of being complete.

Historically, one of the most important ways of approaching completeness is due
to E. Post. According to his definition, a logical system is complete if it cannot be
extended to another consistent system by adding new formulas as its axioms. Howe-
ver, Post-completeness turned out to be a rather uncommon property among logical
systems and one could hope for a better suited notion. Forty years ago a very impor-
tant refinement of Post-completeness was discovered. It was the notion of structural
completeness introduced by W.A. Pogorzelski in 1971 in his article Structural Com-
pleteness of the Propositional Calculus.

In this talk we present this notion, explain motivations behind it, and give some
natural examples of structurally complete and incomplete systems. Then we discuss
the most important results on structural completeness of the first years of investiga-
tions.
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This talk will deal with admissible rules and related completeness notions from the
point of view of abstract algebraic logic, while stressing concrete examples and appli-
cations. Treatments of structural completeness are often framed in the context of alge-
braizable logics, but many natural examples of admissibility involve non—-algebraizable
systems. For example, the necessitation rule is admissible in quasi-normal modal lo-
gics, and cut rules in suitable cut—free sequent calculi, but unless we add these rules as
postulates, the systems just mentioned are not algebraizable. The ‘sub—algebraizable’
levels of the Leibniz hierarchy (protoalgebraic, equivalential, etc.) will therefore be
included in our remit. Thus, we can indicate which tools of abstract algebraic logic
are really needed at various stages of the extant theory of admissibility, while also
supplying some new results, of both the abstract and the concrete kind.

From the semantic point of view, a rule r is admissible in an arbitrary deductive
system S iff every matrix model A of S is a homomorphic image of one that validates
r. Under the surjective homomorphism, the property of being designated is preserved,
but not necessarily reflected, and no assumptions about finitarity of S or finiteness
of r are made. When A is a reduced matrix model of S, there is no guarantee that
its r—validating pre-image can be chosen reduced as well, but that can be achieved
when S is protoalgebraic. In the context of substructural logics, this fact and some
constructions of pre-images for free reduced matrix models are a source of interesting
admissible rules where, in some cages, syntactic proofs of admissibility are not easy.

A protoalgebraic finitary system will be hereditarily structurally complete if all of
its relatively subdirectly irreducible reduced matrix models are weakly projective. (A
partial converse, essentially due to Gorbunov, holds for equivalential systems.) The
result can be used to account for hereditary structural completeness in the Gdédel
logic G (Dzik & Wronski, 1973), and in the positive fragment of RM" (Olson & Ra-
ftery, 2007); the latter case is not susceptible to ‘Prucnal’s trick’. Wronski’s recent
characterization of overflow completeness (2005) can be carried out for finitely equ-
ivalential systems; it rules out (even a weak form of) structural completeness for a
large class of fuzzy and substructural logics, not all of which are algebraizable. The
non-algebraizable fragments of relevance logic are an interesting case study, as they
are order—algebraizable. In particular, the open problem of structural completeness for
the implication fragment of R will be analysed.
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Idempotent residuated structures and finitness conditions

JAMEs G. RAFTERY (EN)
University of KwaZulu-Natal, Durban
Republic of South Africa

raftery@ukzn.ac.za
(Joint work with A1-N1 HSIEH)

A class K of similar algebras is said to have the finite embeddability property (brie-
fly, the FEP) if every finite subset of an algebra in K can be extended to a finite
algebra in K, with preservation of all partial operations. If a finitely axiomatized
variety or quasivariety of finite type has the FEP, then its universal first order the-
ory is decidable, hence its equational and quasi—equational theories are decidable as
well. Where the algebras are residuated ordered groupoids, these theories are often
interchangeable with logical systems of independent interest. Partly for this reason,
there has been much recent investigation of finiteness properties such as the FEP in
varieties of residuated structures.

A residuated partially ordered monoid is said to be idempotent if its monoid ope-
ration is idempotent. In this case, the partial order is equationally definable, so the
structures can be treated as pure algebras. Such an algebra is said to be conic if
each of its elements lies above or below the monoid identity; it is semiconic if it is
a subdirect product of conic algebras. We prove that the class SCIP of all semiconic
idempotent commutative residuated po-monoids is locally finite, i.e., every finitely ge-
nerated member of this class is a finite algebra. It turns out that SCIP is a quasivariety;
it is not a variety.

The lattice—ordered members of SCIP form a variety SCIL, provided that we add
the lattice operations A,V to the similarity type. This variety is not locally finite,
but the local finiteness of SCIP facilitates a proof that SCIL has the FEP. In fact, we
show that for every relative subvariety K of SCIP, the lattice—ordered members of K
form a variety with the FEP. It turns out that SCIL has a continuum of semisimple
subvarieties.

The variety SCIL contains all Brouwerian lattices, i.e., the algebraic models of
positive intuitionistic logic. SCIL also includes all positive Sugihara monoids; these
algebras model the positive fragment of R—mingle. The results here give a unified
explanation of the strong finite model property for many extensions of these and
other systems. They generalize Diego’s Theorem, as well as the fact that the variety
generated by all idempotent commutative residuated chains is locally finite (Raftery,
2007).

We do not know whether the quasivariety SCIP is finitely axiomatized. Motivated
by this question, we consider the larger quasivariety IP consisting of all idempotent
commutative residuated po—monoids, and we show that a relative subvariety of IP
consists of semiconic algebras if and only if it satisfies a certain equation that is not
itself an identity of SCIP. Thus, SCIP is not a relative subvariety of IP.
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Referat sktada sie z dwoch czesci. W pierwszej rozwazamy strukturalne wlasnosci
argumentow. Wprowadzamy w tym celu bardzo szeroka definicje, wedle ktérej argu-
ment to skoriczony zbiér sekwentow, tj. uporzadkowanych par o postaci: ( skoriczony
zbior zdan, zdanie ). Pokazemy, ze przy tym okresleniu mozna ugruntowac wszyst-
kie pojecia, za pomocy ktorych opisuje si¢ budowe argumentow (w szczegdlnosci da
sie wyrazi¢ tradycyjnie przyjmowany podzial na argumentacje szeregowe i réwnole-
gte). Niektore z tych poje¢ maja jednak nieco odmienny, niz to sie zwykle zaktada,
charakter. Na przyklad uwaza sie zazwyczaj, ze argument powinien mieé¢ doktadnie
jedna konkluzje gltéwna, natomiast proponowana definicja pozwala rozwazaé struk-
tury, posiadajace wiele konkluzji gtéwnych lub nieposiadajace ich wcale. Dlatego tez
definiujemy pewne ogélne, strukturalne wtasnosci argumentéw, mianowicie: zbieznosé
i spdjnodé, a takze cyrkularnosé, wygodne przy wyrdznianiu i opisie struktur nietypo-
wych lub wadliwych. Staramy sie tez wyjasni¢ czeste nieporozumienie, wedle ktorego
argumenty to grafy (uwazane zazwyczaj za drzewa), ktorych wierzchotkami sa prze-
stanki i konkluzje.

W czesci drugiej przedstawimy propozycje formalnej metody waluacji argumentow
— pokazuje ona, jak obliczy¢ wiarygodnos¢ konkluzji, znajac wiarygodnosé przestanek
pierwszych oraz sity inferencji przypisane poszczegolnym, sktadajacym sie na dany
argument, sekwentom. Przy opisie przedstawimy krytycznie istotne intuicje, ktore
doprowadzily nas do sformutowania nastepujacych zasad oceny argumentow:

Wiarygodnoé¢ zdari okreélamy za pomoca liczb wymiernych z domknietego prze-
dziatu (0,1). Liczba 1 oznacza catkowita akceptacje danego zdania, liczba 0 — cal-
kowite odrzucenie, za$ liczba % odpowiada postawie neutralnej. Sity inferencji przy-
pisane sekwentom wyrazamy w tej samej skali, przy czym przypisana sekwentowi
wartosé oznacza maksymalny stopienn wiarygodnosci, z jakim mozna by przyja¢ jego
konkluzje w sytuacji, gdyby wszystkie przestanki byly w pelni wiarygodne. Aby wy-
znaczy¢ wiarygodnosé konkluzji w swietle przestanek pojedynczego sekwentu (tj. przy
polaczeniu szeregowym), obliczamy najpierw iloczyn (arytmetyczny) stopni akcepta-
cji jego przestanek. Jezeli liczba ta nie jest wieksza niz %, to mamy do czynienia z
bledem zwanym petitio principii, co uniemozliwia okreslenie wiarygodnosci konkluzji
tego sekwentu i dyskwalifikuje te czesé argumentacji lub nawet caly argument. W prze-
ciwnym wypadku otrzymana liczbe mnozymy przez wielko$¢ wyrazajaca site inferencji
przypisang sekwentowi, a otrzymana warto$¢ (jesli tylko jest wieksza niz %) 0zZnacza
stopient wiarygodnodci konkluzji pojedynczego sekwentu. W sytuacji, gdy dwa rézne
sekwenty maja te sama konkluzje (tj. przy potaczeniu rownolegtym), obliczamy naj-
pierw osobno stopnie wiarygodnosci konkluzji w §wietle przestanek kazdego sekwentu.
Jezeli w obu przypadkach konkluzja jest wystarczajaco uzasadniona, to otrzymujemy
dwie liczby wieksze niz %, powiedzmy a i b. Chcac obliczy¢ wiarygodnoéé konkluzji w
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$wietle przestanek z obu sekwentow (oznaczmy te wartosé: jako a @ b), korzystamy ze
WZOr'u:
a®b=2(a+b—ab)—1.

Dziatanie @ jest przemienne i taczne, a wiec mozna je stosowacé takze do obliczania
wiarygodnosci konkluzji wspieranej przez wiecej niz dwie grupy przestanek (tj. iden-
tycznej w trzech, czterech i wigkszej liczbie roznych sekwentow), przy czym kolejnosé
wykonywanych dziatar i kolejnosé branych pod uwage wartosci sktadowych nie jest
istotna.

Aby teraz oceni¢ wiarygodnosé konkluzji gtownej w $wietle wszystkich przestanek
danego argumentu, sprawdzamy przede wszystkim, czy jest on niecyrkularny (aspekt
formalny) i czy jego przestanki pierwsze sa wystarczajaco wiarygodne (aspekt me-
rytoryczny). Jedli ktorys z tych warunkow nie jest spelniony, uznajemy argument za
niepoprawny, co uniemozliwia ocene konkluzji, o ile nie da si¢ usuna¢ wadliwego frag-
mentu argumentacji. Jesli da sie to uczyni¢ lub oba warunki sg spelnione, to (po
ewentualnej eliminacji usterek) mozemy przystapi¢ do obliczen. Polegaja one na tym,
ze wedle wzoréw podanych powyzej zliczamy, sekwent po sekwencie, stopnie wiary-
godnodci konkluzji poérednich, az do konkluzji gtéwnej. Gdyby w miedzyczasie ktéras
z konkluzji posrednich okazalta sie niedostatecznie uwiarygodniona (tj. w stopniu nie
wiekszym niz %), musimy ja pomina¢ wraz ze wszystkimi innymi konkluzjami, do
uwiarygodnienia, ktoérych jest ona niezbedna. Jesli wérdéd nich znajdzie sie réwniez
konkluzja gtéwna, wéwczas konkluzje te musimy uznaé za niedostatecznie uwiarygod-
niona przez przestanki badanego argumentu. W przeciwnym wypadku otrzymujemy
poszukiwana warto$¢ — zawsze w skoticzonej liczbie krokow.

Husserlowska teoria calosct 1 czeSci

BARTEOMIEJ SKOWRON (PL)
Uniwersytet Wroctawski, Wroctaw
Katedra Logiki i Metodologii Nauk (doktorant)
Polska

bartlomiej.skowron@gmail.com

Czy zabarwienie kartki jest czedcia kartki? Czy jasnos¢ tego zabarwienia jest cze-
Scia zabarwienia? Czym r6zni sie bycie czescig w przypadku zbioru i jego elementu od
bycia czescig w takim sensie, w jakim noga stotu jest czescig stotu? Tego typu rozwa-
zania doprowadzity wielu filozofow (np. Kazimierza Twardowskiego, Romana Ingar-
dena) do rozwazenia ogolnej teorii catosci i czesci. W referacie omowimy teoretycznie
najlepiej opracowana teorie, tzn. teorie Husserla wyltozona w Badaniach Logicznych.
Wyroznimy, za Husserlem, czesci samodzielne (kawatki) oraz czesci niesamodzielne
(momenty), abstrakty i konkrety, przedmioty proste i zlozone, zdefiniujemy czesé
i calod¢, poddamy analizie pojecia czesci blizszych i dalszych, wskazemy na mozliwe
formy stosunkow czesci w catosci (lezenie obok siebie, przenikanie sie) oraz na rodzaje
calosci (catosci ekstensywne, caltosci tanicuchowe). Przytoczymy twierdzenia Husserla
o fenomenach samodzielnoséi/niesamodzielnosci. Omowimy takze — szczegdlny dla
niektérych calo$ci — moment jednosci.
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Omawiajac teorie Husserla wskazemy na proby jej formalizacji zawarte m.in. w
[1], [2], [4], [5]. Bedziemy jednak akcentowa¢ — nie zawsze podnoszone — zwiazki
rozwazan o calodciach i czedciach z pojeciami domkniecia, sp6jnodci czy brzegu w
topologii.
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Notions from computational complexity can be used to explicate that (the deci-
sion problem of) intuitionistic propositional logic IPL is more complicated than that
of classical propositional logic CPL. Important subclasses of PSPACE, the problems
that are decidable in polynomial space, are NP and coNP, the problems decidable in
non-deterministic polynomial time, and the complements of such problems respecti-
vely. While CPL is a problem in coNP, IPL is PSPACE-complete, which is generally
accepted as an evidence that it is more complicated than any problem in NP U coNP,
including CPL.

We will discuss some ideas in a PSPACE-completeness proof of IPL. Then we will
consider fragments of IPL, resulting either by restricting the set of possible logical
connectives, or by restricting the number of propositional atoms. It is known that IPL
remains PSPACE-complete if implication is the only connective allowed in propositio-
nal formulas. It is also known from [2]| that IPL remains PSPACE-complete even if the
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number of propositional atoms is restricted to two. However, one cannot restrict both:
A. Urquhart [5] showed that, for each n, if the number of atoms is restricted to n
and implication is the only connective then the number of non-equivalent formulas is
finite. It can be easily deducted from Urquhart’s result that the corresponding deci-
sion problem is then not PSPACE-complete. We will show an easy alternative proof of
Urquhart’s result using Kripke models only. We will make this result more detailed in
cases that the number of atoms is 2 (with or without the symbol L for contradiction)
or 3: in these cases one can identify the universal models. With a little help from a
computer, namely by using sql scripts, one can verify the models and generate a list
of all possible formulas.
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Od czas6w starozytnych znane byly dwa sposoby pojmowania przypadku. Pierw-
szy wywodzil sie od Demokryta i jego historii o zétwiu i traktowal przypadek jako
lokalna niewiedze. Przypadek to fakt, ktérego zrédel nie znamy, cho¢ gdybyémy mieli
wieksza wiedze niczym by nas nie zaskoczyl. Drugi sposéb pochodzi od Epikura,
ktory wprowadzit dla swych atoméw wlasnosé parenklizy. Istnieja zdarzenia, ktoérych
przewidzie¢ nie potrafimy, nawet posiadajac pelna wiedze o wszystkich przyczynach.
Wtasnie ten drugi sposéb pojmowania przypadku kierowal t.ukasiewiczem wprowa-
dzajacym logike tréjwartosciowa. W XX wieku ustalito sie jeszcze inne spojrzenie
na przypadek. To fakt wystepujacy w strukturach tak zlozonych i bogatych, ze nie
wystarcza nawet teoretycznej mocy obliczeniowej, aby go przewidzieé¢. Dla wszyst-
kich tych sposobdw istnieje aparatura logiczna pozwalajaca je opisa¢. Tres¢ referatu
stanowi omowienie tej aparatury.
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Proponowana jest tu aksjomatyczna charakterystyka funktora asercji sekwencyj-
nej. Przy jego pomocy jest definiowany funktor koniunkcji sekwencyjnej. W interpreta-
cji temporalnej funktory te sa czytane odpowiednio: nastepnie/potem oraz i-nastepnie/
i-potem.

Dowodzi sie, ze w proponowanym systemie (SAS) i jego wzmocnieniu (SAS*)
zawieraja sie odpowiednio systemy von Wrighta And Next oraz And Then. Nie-
sprzecznosc i niezaleznosé aksjomatow bogatszej z proponowanych konstrukeji (SAS*)
jest ustalana przez interpretacje w czterowarto$ciowym rachunku zdan.

Structural completeness in extensions of S4.3
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The lecture is based on a paper by Wojciech Dzik and Piotr Wojtylak, Projective
Unification in Modal Logic, submitted to the Logic Journal of the IGPL. The main
result of the paper is the following theorem

THEOREM A modal logic L containing S4 has projective unification if and only
if S4.3 C L.

A substitution ¢ is said to be a projective unifier (the notion due to Silvio Ghilardi)
of a formula A on the ground of a modal logic L if

(i)  Fr Ale);

(ii) At x[e] <> x, for each variable .

The logic L has projective unification if each unifiable formulas has a projective
unifier. As an immediate corollary of the above theorem, we obtain,

COROLLARY Ewvery logic extending S4.3 is almost structurally complete.

A rule A/B is called passive, if A is not unifiable in L. The logic S5 is not
structurally complete, since the following rule is admissible but not derivable

CANO~A
PQ:T
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We say that a logic L is almost structurally complete if every admissible rule in L,
which is not passive, is derivable in L.

COROLLARY Let L be an extension of S4.3. Then the following conditions are
equivalent:

(i) L is structurally complete

(i) Fr (OCx — <$0x), d.e. S4.3M C L.

Structural completeness in extensions of S4.3
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michal _zawidzki@gmail.com

Propositional language of graded modal logic GM is defined in a following manner:
1. II € GM where II — set of propositional letters;

2. if p,9p € GM, then —p, ¢V 1, d A, p — 1, ¢ <> Y € GM,;
3. if p € GM, then O>c0, O<cp € GM for any non-—negative integer C.

By means of Standard Translation from modal language in first—order language we
can easily find a first-order counterpart of graded modal logic, namely a fragment of
FOL with counting quantifiers. When we consider satisfiability problem within graded
modal logic, it turns out that in comparison to standard modal logic its computational
complexity raises in the case of the particular types of frames and remains unchanged
in the case of others.

In my talk I would like to present main theorems on computational complexity of the
Sat-ML¢c problem for modal logics with counting and investigate the way in which
adding counting operators to hybrid logic influences the Sat—H problem.
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