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Passenger(John) => P(—=Sober(John))

Diver(John) = O(Sober(John))
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An Argumentation System for Legal Reasoning

Combined with Deontic Logic

Zhe Yu  Yiwei Lu  Burkhard Schafer

Abstract

Formal argumentation is a non-monotonic reasoning approach that enables reason-
ing in contexts where knowledge is uncertain and inconsistent. Typically, the represen-
tation of underlying knowledge can flexibly adopt various logical forms within a struc-
tured argumentation framework as needed. This paper primarily focuses on applications
of formal argumentation systems in Al and Law. In the domain of normative reasoning
—where legal contexts serve as a prime example—conflicts between legal norms fre-
quently arise. Existing legal reasoning systems, such as legal ontologies, legal knowl-
edge graphs, and legal expert systems, typically rely on classical logical languages to
implement intelligent legal reasoning. However, this reliance prevents these systems
from effectively capturing the uncertainty, inconsistency, and dialectical nature of legal
reasoning, thereby limiting their practical applicability in legal tasks. To address this
limitation, this paper integrates deontic logic with structured argumentation theory to
model normative reasoning within legal semantics. This integration enhances the foun-
dational principles of legal reasoning by introducing novel reasoning functionalities and
expressive capabilities, laying the groundwork for more advanced legal applications in
the future. Furthermore, considering the growing emphasis on explainable Al, we pro-
vide a formal definition of explanation within the proposed argumentation system.
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