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Abstract

The paper experiments some topological features in analyzing Nilsson's
probabilistic logic. This approach provides an extension of Nilsson's approach:
by exploring different norms in the space of possible worlds and the space of
sentences. The case of the infinite norm, the L1 norm and the Euclidean norm
is studied and analyzed. However, by using the isometries concept, we found
out that the space of sentences is a probability space. We also demonstrate that
the classical representation (0-1) of the truth values associated to predicates is
not suitable for determining the consistent region.

1. INTRODUCTION

A lot of mathematical work [1] on probabilistic inference already exists. For
instance, the expert system Mycin handled uncertain knowledge, the
Prospector system used a method based on Bayes' rule. The probabilistic logic
introduced by Nilsson encounters some difficulties. We focus only on the
problem of the consistent region associated to a set of predicates. The questions
that one can ask are:

(i) when is the space of predicates a probability space?

(ii) knowing the probabilities associated to (n - 1) predicates, what is the
probability associated to the nth predicate?

(iii) if the latter probability is not unique, what do we do?

In this paper, in order to answer these questions, one first provides an
extension of Nilsson's probabilistic logic [2]: by exploring different metrics. We
secondly show the role played by the isometries concept. The second section
defines the notion of consistency and the probability concept. We expose in the
third section the algebraic and geometric interpretation. From the fourth until
the eighth section, we present several ways of obtaining the consistent region
according to metrics. We explore the infinite norm, the L1 norm, the Euclidean
norm and also their corresponding isometries.



