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Abstract

Behavior is a core concept in philosophy, economy, military, comput-
er science, systems engineering, artificial intelligence, and among many
other fields, due to the ubiquitousness of behavior in these fields. In fact
actions are algorithms that agents control executive procedures by percep-
tive information. The BDI ( Belief-Desire—Intention) logical framework is
a typical behavioral model of agents. BDI agent architecture has been ap-
plied in some of the most significant multi—agent systems developed up to
now, and has been one of the most influential theories with respect to agent
technology.

This monograph is mainly concerned with decision-making and reason-
ing of agents’ uncertain behavior. It draws chiefly-on the ideas and methods
in Pereira et al. (2008), Casali et al. (2005, 2011a, 2011b), Rao &
Georgeff (1991, 1995, 1998 ), Criado et al. (2010), Meyer et al.
(2012), Galind & Saffiotti (2013), and Puici & Florea (2013), and a-
mong any others. It attempts not only to synthesize and expand on past a-
chievements but also to make novel and original proposals. It is hoped that
the present study will make contributions to represent and reason agents’ un-
certain behavior as well as providing a formal support for advanced distribu-
ted simulation, artificial intelligence, systems engineering, and among many
other fields. The organization of the monograph is as follows:

Chapter One profiles the research on BDI logic and its extensions and
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their application. Chapter Two presents characterization of agents’ behavior
based on BDI logic. And characterization of agents’ behavior based on ex-
tended BDI logics is illustrated in Chapter Three. Finally, Chapter Four
discusses behavioral norms based on extended BDI logics. Some applica-
tions on the basis of these studies are given in the corresponding chapters.

The first and second chapters lay the conceptual and technical bases of
the whole monograph. The third and fourth chapters are extensions on the
basis of the first and second chapters. The third chapter is the focus of the
whole monograph, with carrying the biggest weighting in originality.

The whole Chapter 3 reports original findings which are believed to be
at the very forefront of the research in the logic circle worldwide. The major
achievements are summarized as follows:

(1) On the basis of blending the infinite—valued Lukasiewicz Logic
and Propositional Dynamic Logic to formulize the graded BDI agent model ,
the author proposes a graded BDI logic ( g-BDI,,, ., for short) in this pa-
per, and looks for a possible axiomatic modeling of beliefs, desires and in-
tensions, and then shows how they influence agents’ behavior.

(2) In order to represent the uncertainty behavior by belief, desire, in-
tention, fear, anxiety and self-confidence degree, the corresponding axioms
are added to the Lukasiewicz logic. The emotional graded BDI logic pro-
posed by the author explicitly represents the uncertainty of mental attitudes
and emotional states. The paper is to axiomatize the model of beliefs, de-
sires, intensions, fear, anxiety and self-confidence, and to show how they
influence agents’ behavior.

(3) In order to formalize the degree of knowledge, belief, desire, in-
tention, fear, anxiety and self-confidence which influence on agents’
decision—making behavior, the author extends the truth value of infinite-val-
ued Lukasiewicz Logic from [0, 1] to [-1, 1], and then proposes the

knowledge of emotional graded BDI logic, with explicitly representing the
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uncertainty of knowledge states, mental attitudes and emotional states. These
models proposed by the author in this paper are general enough to specify
other different types of agents.

Key words: Belief-Desire—Intention logic; knowledge states; men-

tal attitudes; emotional states; agents’ behavior; uncertain reasoning
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