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Preface

COST 274 TARSKI has a structure quite different from other COST actions — a fact deserving
explanation.

The original proposers of the action found out that rather similar relational mechanisms were
being reinvented all over again in a variety of application fields. In the examples of fields given
here, one would not easily detect any interrelation — the proposers, however, did.

1 The administration of health services in different countries has collected a huge amount
of data on patients with regard to illnesses, e.g. The classical approach is to analyse
this data using statistical methods. It has, however, been shown that statistics used
indiscriminately (i.e., without relational care) may deliver structurally erroneous results.
This applies mutatis mutandis to applications found in traffic prediction, analysis of forest
damage, or data mining/warehousing in general.

2 In social choice theory, one studies procedures to aggregate individual preferences with
respect to candidates or political parties to a common or social preference. It turns out that
the outcome is determined rather by the procedure than by the individual preferences and
that for practically all procedures there are many counterintuitive results. The question
is, under which conditions one can design “good” procedures. If the procedure is one of
proportional representation, in general coalitions are needed in order to form a government.
Can one construct stable governments, given the preferences of the different parties?

3 Banks have collected considerable amounts of data concerning transactions and their re-
sults, and they would very much like to deduce rules to improve future performance. When
a multitude of (qualitative) criteria is present and not just one, it is a challenging task
to aggregate these data, a procedure for which discrete Sugeno or Choquet integrals have
been invented. Aggregation for data given in the form of real numbers is comparative-
ly simple: often just a linear form with some coefficients is applied. It is evident that
one then loses all information on which items really contribute to he final sum. This is
undesirable for decision making.

4 Fuzzy control is by now considered an indication for a high quality washing machine, e.g.
Engineers have learned to handle qualitative data too high in temperature, water below
intended level and to reason on how the device should react. Fuzzy logic represents facts
such as a ∈ A by a (real-valued) membership function for a, specifying the degree of
membership of a in A. Relational theories allow the possibility of tracing the reasons for
such degrees of membership.
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5 While we have analytic geometry and linear algebra available to handle 2D-information
from video input, we quickly become aware of the restricted resolution of such devices.
The concepts of point and line are then often inadequate as they give results not properly
represented by pixels. So the roughness of resolution of the input device has to be related
to the incomplete possibility to express the result precisely on the screen output. This
brought to existence schools for spatial reasoning using relations, partly based on early
Polish investigations on mereology by Stanis�law Leśniewski from about 1930.

6 Given the widespread applicability of relations, it is not surprising that investigations
have also been started to reconsider relativity theory from the point of view of relations.
While not a focus of our action, it has to be reported when collecting existing relation-
al approaches. We note in this context that quantum effects are also concerned with
uncertainty.

7 Closely related to such work is that of the community of logicians. While often working
on self-posed problems — and thus drilling holes of breadth ε and depth ∞ — they found
their breakthrough to practical applications, be it in multivalued logics, in the respective
proof systems, etc. These mostly converge to relational and modal logics, these being
typically formulated in a relational way at the semantic level.

8 Yet another task occurs when a rectangular table of values is given with single items
missing (as often occurs in business administration). How can one, under reasonable as-
sumptions, reconstruct a missing entry (an imputation as opposed to amputation). It has
been discovered that such assumptions are naturally formulated using relational algebra.

9 While there is some tradition in using relations in semantics of programming languages,
now related formalisms like Kleene algebras and fixpoint calculi have been developed; lots
of other applications around software have been identified: The tabular method for high
security software put forward by David Parnas in Canada, the analysis and development of
software systems and efficient algorithms, foundations of specification, transformation and
refinement, techniques for compiler optimization and concurrency control, etc. Popular
formal methods like B, Z or Alloy are based on relational reasoning.

10 Many will know the spectacular result of John von Neumann that every real-valued rect-
angular matrix A = (aij) has a uniquely determined game value v. This number has the
property that for all column vectors c = (cj) and row vectors r = (ri) with nonnegative co-
efficients in both cases summing up to 1, i.e., for all mixed strategies, we have

∑
j aijcj ≥ v

as well as
∑

i aijri ≤ v. In many cases this leads to uniquely determined strategy vectors
c, r, while in others a diversity of strategy vectors will exist, where it is rather difficult to
keep track of — if not using relational means.

COST 274 TARSKI is not intended to divert the course of individual researchers from their
present missions. Rather, the purpose of COST 274 TARSKI is intended to inform them on
what is going on in all the areas they are increasingly considering to be very close to their own.

• The person or group having developed a sophisticated computer program and lacks real-life
problems to apply it to may be brought in contact with the application fields.

• The person or group having developed sophisticated deduction or proof systems may be
informed on application specific issues such as rules for transitions under vagueness.



5

• A major cross-fertilization occurs when persons or groups are suggested to slightly adjust
their basic definitions so as to subsume their field under the general framework.

• Should a commonly accepted notation evolve together with a set of computer programs, it
might be a great help for teaching students in a way oriented towards future developments.

Even for the chair and the work area chairpersons it is not a simple task to oversee all these
activities. While we are confident that the activities reported below are all more or less directly
related to our common topic, we are certainly not familiar with every detail reported.

All the more are we devoted to focus the diversity of fruitful developments and make them a
strong, new, and commonly understood technology, not least teachable to students.

August 2004 Gunther Schmidt
Chairman of COST 274
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ical investigation of inertial and accelerated observers in flat space-times. In
Kalmár Workshop on Logic and Computer Science (2003), F. Gécseg, J. Csirik,
and G. Turán, Eds., Department of Informatics, University of Szeged, pp. 45–57.
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× modal logic with functional semantics. In 9th Internat. Symposium on Tempo-
ral Representation and Reasoning, TIME-2002 (2002), IEEE Computer Society,
pp. 146–150.



32 COST 274 TARSKI Bibliography

[92] Burrieza, A., and Ojeda Aciego, M. A multimodal logic approach to order
of magnitude qualitative reasoning. In Spanish Conf. on Artificial Intelligence
(2003), pp. 431–440. Selected to appear in LNAI issue.

[93] Buszkowski, W. Relational models of Lambek logics. In de Swart et al. [156],
pp. 196–213.

[94] Caianiello, P., Costantini, S., and Omodeo, E. G. An environment for
specifying properties of dyadic relations and reasoning about them I: Language
extension mechanisms. In de Swart et al. [156], pp. 87–106.

[95] Calvo, T. How to introduce weights in the aggregation process? In Proc.
Internat. Summer School on Aggregation Operators and Their Applications,
AGOP’2003 (2003), pp. 13–16. Alcalá de Henares, Spain.

[96] Calvo, T., and Mesiar, R. Aggregation Operators: Ordering and Bounds.
Fuzzy Sets and Systems 139, 3 (2003), 685–698.

[97] Calvo, T., and Mesiar, R. Criteria importances and weights in decision
making. In Principles of Fuzzy Preference Modelling and Decision Making (2003),
B. De Baets and J. Fodor, Eds., Academia Press, pp. 95–108.

[98] Calvo, T., and Mesiar, R. Fusion with quantitative weights. In Proc. Internat.
Conf. EUSFLAT’2003, Zittau, Germany (2003), pp. 312–317.

[99] Calvo, T., and Mesiar, R. Weighted triangular norms-based aggregation
operators. Fuzzy Sets and Systems 137, 1 (2003), 3–10.

[100] Calvo, T., Mesiar, R., and Yager, R. Quantitative weights and aggregation.
IEEE Trans. On Fuzzy Systems 12, 1 (2004), 62–69.

[101] Calvo, T., Mesiarová, A., and Valášková, L. Composition of aggregation
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J. Vejnarová, Ed., pp. 77–90.

[134] De Baets, B., De Meyer, H., and De Schuymer, B. Self-dual types
of cycle-transitivity. In Proc. Third EUSFLAT Conf. (Zittau, Germany, 2003),
pp. 292–295.

[135] De Baets, B., De Meyer, H., and De Schuymer, B. Transitive comparison
of random variables. In Proc. Fourth Internat. Workshop on Preferences and
Decisions (Trento, Italy, 2003), pp. 15–21.

[136] De Baets, B., De Meyer, H., De Schuymer, B., and Jenei, S. Cycle-
transitivity of reciprocal relations. In Principles of Fuzzy Preference Modelling
and Decision Making, B. De Baets and J. Fodor, Eds. Academia Press, 2003,
pp. 165–181.

[137] De Baets, B., and Fodor, J. Additive fuzzy preference structures: The next
generation. In Principles of Fuzzy Preference Modelling and Decision Making,
B. De Baets and J. Fodor, Eds. Academia Press, 2003, pp. 15–25.

[138] De Baets, B., Fodor, J., and Pasi, G., Eds. Proceedings of the EUROFUSE
Workshop on Information Systems (Varenna, Italy) (2002). ISBN 88-87237-02-06.

[139] De Cock, M. Fuzzy hedges: A next generation. In Proceedings of the ESSLLI
2001 Student Session (2001), K. Striegnitz, Ed., pp. 59–70.

[140] De Cock, M., Bodenhofer, U., and Kerre, E. E. Modelling linguistic
expressions using fuzzy relations. In Proceedings 6th Int. Conf. on Soft Computing
(IIZUKA 2000) (2000), pp. 353–360. (CD-ROM).

[141] De Cock, M., Cornelis, C., and Kerre, E. E. Fuzzy association rules: A
two-sided approach. In Proc. Internat. Conf. on Fuzzy Information Processing-
Theory and Applications (2003), pp. 385–390.

[142] De Cock, M., and Kerre, E. E. Approximate equality is no fuzzy equality.
In Proceedings of EUSFLAT ’2001 (2001), pp. 369–371.

[143] De Cock, M., and Kerre, E. E. Fuzzy topologies induced by fuzzy relation
based modifiers. In Proc. of the Computational Intelligence, Theory and Appli-
cations, International Conference, B. Reusch, Ed., vol. 2206 of Lect. Notes in
Comput. Sci. Springer-Verlag, Berlin, 2001, pp. 239–248.



36 COST 274 TARSKI Bibliography

[144] De Cock, M., and Kerre, E. E. Linguistic variables: A powerful concept
for knowledge representation. International Journal of Computing Anticipatory
Systems, 8 (2001), 174–189.

[145] De Cock, M., and Kerre, E. E. The representation of linguistic hedges using
fuzzy relational calculus. In Proceedings of Joint 9th IFSA World Congres and
20th NAFIP International Conference (2001), vol. 3, pp. 1608–1613.

[146] De Cock, M., and Kerre, E. E. On (un)suitable fuzzy relations to model
approximate equality. Fuzzy Sets and Systems 133(2) (2003), 137–153.

[147] De Cock, M., and Kerre, E. E. Why Fuzzy T-Equivalence Relations do Not
Resolve the Poincare Paradox, and Related Issues. Fuzzy Sets and Systems 133(2)
(2003), 181–192.

[148] De Cock, M., and Kerre, E. E. Fuzzy modifiers based on fuzzy relations.
Information Sciences 160 (2004), 173–199.

[149] de Guzmán, I. P., Ojeda-Aciego, M., and Valverde, A. Restricted ∆-
trees and reduction theorems in multiple-valued logics. In Advances in Artifi-
cial Intelligence, IBERAMIA’02 (2002), vol. 2527 of Lect. Notes in Artif. Intell.,
pp. 161–171.

[150] de Guzmán, I. P., Ojeda-Aciego, M., and Valverde, A. Restricted ∆-
trees in multiple-valued logics. In AI — Methodologies, Systems, Applications.
AIMSA’02 (2002), vol. 2443 of Lect. Notes in Comput. Sci., pp. 223–232.

[151] De Meyer, H., De Baets, B., and De Schuymer, B. Transitive comparison
of independent and dependent random variables. In Principles of Fuzzy Preference
Modelling and Decision Making, B. De Baets and J. Fodor, Eds. Academia Press,
2003, pp. 249–265.

[152] De Meyer, H., De Baets, B., and De Schuymer, B. Transitive comparison
of marginal probability distributions. In Proc. Third EUSFLAT Conf. (Zittau,
Germany, 2003), pp. 296–299.

[153] de Swart, H., Ed. RelMiCS ’6 — Relational Methods in Computer Sci-
ence; Participants Proc. Internat. Workshop RelMiCS ’6 in combination with
the COST Action 274: TARSKI, 16.–21.10.2001 (Oisterwijk, The Netherlands,
2001), Katholieke Universiteit Brabant.

[154] de Swart, H., Ed. RelMiCS ’6 — Relational Methods in Computer Science; Proc.
Internat. Workshop RelMiCS ’6 in combination with a workshop of the COST
Action 274: TARSKI (2002), no. 2561 in Lect. Notes in Comput. Sci., Springer-
Verlag.

[155] de Swart, H. Categoric and Ordinal Voting: An Overview. In de Swart et al.
[156], pp. 147–195.



COST 274 TARSKI Bibliography 37

[156] de Swart, H., Or�lowska, E. S., Schmidt, G., and Roubens, M., Eds.
Theory and Applications of Relational Structures as Knowledge Instruments.
COST Action 274: TARSKI. ISBN 3-540-20780-5 (2003), no. 2929 in Lect.
Notes in Comput. Sci., Springer-Verlag.

[157] Deemen, A. V., and Rusinowska, A. Paradoxes of Voting Power in Dutch
Politics. Public Choice 115 (2003), 109–137.

[158] Del Gobbo, D., and Mili, A. An application of relational algebra: Specifica-
tion of a fault tolerant flight control system. In Kahl et al. [307], pp. 1–18.

[159] Demolombe, R., Herzig, A., and Varzinczak, I. Regression in modal logic.
Journal of Applied Non-Classical Logics 13, 2 (2003), 165–185.

[160] Demri, S. P., and Or�lowska, E. S. Incomplete Information: Structure,
Inference, Complexity. Monographs in Theoretical Computer Science. Springer-
Verlag, 2002. ISBN 3-540-41904-7.

[161] Denneberg, D., and Grabisch, M. Measure and integral with purely ordinal
scales. J. of Mathematical Psychology 139 (2004), 473–490.

[162] Deschrijver, G., Cornelis, C., and Kerre, E. E. On the representation of
intuitionistic fuzzy t-norms and t-conorms. IEEE Transactions on Fuzzy Systems
12, 1 (2004), 45–61.

[163] Deschrijver, G., and Kerre, E. E. Classes of intuitionistic fuzzy t-norms
satisfying the residuation principle. Internat. Journal of Uncertainty, Fuzziness
and Knowledge-Based Systems 11, 6 (2003), 691–709.

[164] Deschrijver, G., and Kerre, E. E. A method for constructing non-
t-representable intuitionistic fuzzy t-norms satisfying the residuation principle.
In Proc. Third Internat. Conf. in Fuzzy Logic and Technology (2003), M. Wa-
genknecht and R. Hampel, Eds., pp. 164–167.

[165] Deschrijver, G., and Kerre, E. E. On the cartesian product of intuitionistic
fuzzy sets. Journal of Fuzzy Mathematics 11, 3 (2003), 537–547.

[166] Deschrijver, G., and Kerre, E. E. On the composition of intuitionistic fuzzy
relations. Fuzzy Sets and Systems 136, 3 (2003), 333–361.

[167] Deschrijver, G., and Kerre, E. E. On the cuts of intuitionistic fuzzy com-
positions. In Proc. Internat. Conf. on Fuzzy Information Processing: Theory and
Applications (2003), pp. 7–12.

[168] Deschrijver, G., and Kerre, E. E. On the relationship between some ex-
tensions of fuzzy set theory. Fuzzy Sets and Systems 133, 2 (2003), 227–235.

[169] Desharnais, J. Kleene algebras with relations. In Berghammer and Möller [55],
pp. 166–172.

[170] Desharnais, J. Kleene algebras with relations. In Berghammer et al. [56],
pp. 8–20.



38 COST 274 TARSKI Bibliography

[171] Desharnais, J., Frappier, M., and MacCaull, W., Eds. Relational Meth-
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[324] Kolesárová, A. Möbius fitting aggregation operators. Kybernetika 38 (2002),
259–273.
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[335] Krajči, S., Lencses, R., Medina, J., Ojeda-Aciego, M., Valverde, A.,
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operators. In Actas XI Congreso Espanol Sobre Technologias y Lógica Fuzzy,
Universidad de León (Sept. 2002), pp. 45–47.

[386] Nachtegael, M. A fuzzy relational approach to document management. Tech.
rep., Postacademic training ICT voor Managers, Ghent University, 2001. 28 pages
(in Dutch).

[387] Nachtegael, M., De Cock, M., Van der Weken, D., and Kerre, E. E.
Fuzzy relational images in computer science. In de Swart [153].

[388] Nachtegael, M., Van der Weken, D., and Kerre, E. E. Fuzzy ad-
junctions in mathematical morphology. In Proc. 7th Joint Conf. on Information
Sciences – JCIS (2003), pp. 202–205.

[389] Nachtegael, M., Van der Weken, D., Van De Ville, D., and Kerre,
E. E., Eds. Fuzzy Filters for Image Processing. Studies in Fuzziness and Soft
Computing. Springer-Verlag, 2003. ISBN 3-5400-0465-3, 386 pages.
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[421] Rauch, J., and Šimůnek, M. Mining for association rules by 4 ft-Miner. In
Proc. INAP 2001 (Tokyo, 2001), pp. 285–294.



COST 274 TARSKI Bibliography 57
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[425] Rico, A., and Grabisch, M. Une méthode de passage de la décision dans
l’incertain vers la décision multicritère. In LFA’2002, Actes des Rencontres Fran-
cophones sur la Logique Floue et ses Applications (Montpellier, France, Oct. 2002).
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