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To meet recent requirements regarding modelling the
behaviour of a rational agent in a multi-agent system
one has to cope with the complexity of actions with
typical, but not necessarily certain results. The gene-
ric characteristics of these actions, called ~,-actions, is
that they have different effects in typical and atypical
performances. We model these actions by extending
the epistemic/dynamic framework presented in [1] de-
signed to deal with both knowledge and abilities of
agents, and with effects of actions they perform.

A general notion of agent’s abilities covers physical,
mental and moral capacities and is formalized by an
expression Aia which states that agent i is capable to
perform the action a.

Epistemic aspect of agent is expressed in terms of
the formula K~ which states that the agent i knows
the fact represented by ~.

We consider actions of two kinds: traditionally vie-
wed basic actions with certain effects (atomic actions,
sequential composition, conditional action or repetitive
action) and atomic ~-actions. The results of basic ac-
tions performed by an agent are formalized by the the
following formula from (propositional) dynamic logic
< doi(a) > ~, denoting the fact that the agent i has
the opportenity to perform action a and that doing

leads to ~. Simillary, the result of performing ~-
action is represented by < d~(a) > ~o, ¢, denoting that
the agent i has the opportunity to perform the action
a and as a result of this event ~ (always) holds and
t~/pically ~ holds. Both kinds of actions are assumed
to be deterministic.

By SCD(i, (Tpr,} <al,..., an> {Tp..,}) we denote a
scenar/o which is viewed as a sequence of basic and/or
atomic A-actions to be performed by an agent i, toge-
ther with initial (Tpre) and final (Tpo,,) observations.

Rational agents usually deal with scenarios rellec-
ting a ~typical" pattern of behaviour, i.e. s/he pre-
fers to perform typically as many actions as possible.
This scenario realization is formalized in terms of a
nonmonotonic preferential strategy which amounts to
minimization of atypical performances of actions.
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Adopting a commonsence perspective we assume
that whenever an agent cannot perform some action
in the scenario (i.e. s/he has not the opportunity or
s/he isunable to execizte it), the scenario will be resu-
med from the first executable one.

The final goal of a scenario realization is to deter-
mine a set of desirable conclwsions. Including an ade-
quate preferential strategy, a scenario realization leads
to certain situations (states). To complete the proce-
dure we determine a set of desirable conclusions~ i.e.
all statements holding in these states.

In the paper we adopt a model-theoretic approach
based on the concept of a Kripke model. Semantically,
a scenario realization is viewed as a sequence, called
an epistemie path, of state transitions resulting from
the performance (by an agent) of consecutive actions.
Clearly, various scenario realizations are reflected in
different epistemic paths.

A model.for a scenario SCDIS called a Kripke model
where the corresponding epistemic path is nonempty.
The preferential strategy is form~l|zed via minimiza-
tion of abnormal state transitions occuring on a given
epistemic path. Finally, we prefer those models for
a scenario, where a number of abnormal state transi-
tions, for some (preferred) epistemic path, is minimal.
The last states of preferred epistemic paths in the cho-
sen models, i.e. those where 7pos: holds, are called
concludin9 statea. The set of desirable conclusions con-
sists of statements satisfiable in all concluding states.

The detA|lA of this approach may be found in [2],
while in [3] the nondeterministic case is discussed.
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