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1 Introduction

In recent years there has been a dynamic turn in logic, bringing into focus the study of the processes
that transform information. Several works turned the attention to the effect public announcements
have over the knowledge of a set of agents, and the ideas have been extended with the study of
more complex actions ([1]) and the effect of them over a more wide propositional attitudes ([5, 2]).

Some other works have focused not in the effect of external interaction, but in the internal
dynamics (inferences) that lead our reasoning process. Based on a implicit/explicit information
representation, there are temporal approaches, considering how information changes through
time ([3]), and there are dynamic ones, naming the actions that change it ([4]). There are also
works combining internal and external dynamics, like [6] and [7].

The works on internal dynamics have focused on the effect of deduction over knowledge,
but in general we have information that does not have to be true, and it is usually modified via
inferences that are not truth-preserving. Our proposal extends previous works by allowing us to
describe not only the way deduction affects knowledge, but also to describe the way inference
in general affects beliefs. For easiness of reading and writing, here we consider the single-agent
case, but the generalization to a multi-agent setting is straightforward.

2 The proposal

Let P be a set of atomic propositions, and denote the propositional language by I. Our basic
semantic model is a Kripke model in which each world, besides having an atomic valuation,
assigns three sets to the agent. The first and the second are sets of formulas in I, representing
her explicit knowledge (YK ) and her explicit beliefs (YB) in that world; the third is a set of rules1

based on I (Z), interpreted as the rules the agent can apply. More formally, an information model
is a tuple M = 〈W,R,V,YK ,YB,Z〉, with W the set of worlds, R ⊆W ×W the accessibility relation,
V : W → ℘(P) the valuation, and YK ,YB : W → ℘(I), Z : W → ℘(R) as described. As usual, we
assume that knowledge is truth information (if γ ∈ YK (w), then γ is true at w) and that the agent
believes whatever she knows, but not the other way around (YK ⊆ YB).

We consider a language that extends that of epistemic logic by adding operators to talk about
the sets YK , YB and Z:

ϕ ::= > | p | IK γ | IB γ | Lρ | ¬ϕ | ϕ ∨ ψ | ^ϕ

with p ∈ P,γ ∈ I and ρ a rule. Formulas IK γ, IB γ and Lρ are read as “the agent explicitly knows
γ”, “the agent explicitly believes γ” and “the agent can apply rule ρ”, respectively. The satisfiability
relation 
 between the pointed model (M,w) and formulas of the language is defined as usual,
with the cases of IK γ, IB γ and Lρ given by just looking at the sets YK , YB and Z, respectively.

Inference can now be defined as a model-operation that modifies the explicit information sets
(YK or YB). For example, deduction over knowledge is defined as an operation that adds the

1A rule ρ is given as its finite set of premises prem(ρ) and its conclusion conc(ρ); the set of rules is denoted by R.
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conclusion of the rule to the explicit knowledge set of those worlds where we have all the premises
and the rule. Given a model M = 〈W,R,V,YK ,YB,Z〉, the one that results from the deductive
application of the rule ρ is given by MK ,ρ = 〈W,R,V,Y′K ,YB,Z〉, where for every w ∈ W, we have
Y′
K

(w) := YK (w) ∪ {conc(ρ)} if prem(ρ) ⊆ YK (w) and ρ ∈ Z(w), and Y′
K

(w) := YK (w) otherwise.
Our two model assumptions are preserved, as can be easily checked, and the language can be
extended by closing it under the operator 〈Dρ〉. Formulas of the form 〈Dρ〉ϕ are read as “there is
a way to apply ρ deductively after which ϕ is the case”, and their semantics are given in terms of the
operation: (M,w) 
 〈Dρ〉ϕ if and only if (M,w) 
 IK prem(ρ) ∧ Lρ and (MK ,ρ,w) 
 ϕ.

But now we can define also deduction over beliefs. Maybe we do not know if γ is really the
case, but we can still use deduction to see which new beliefs we can get from it (“I believe that
it is raining, so I believe the streets are wet”). The correspondent model operation is similar to the
previous one, but this time affecting the explicit belief set YB. Just as in the knowledge-based
deduction case, this is a step-by-step approach to reach the deductive closure of a set of formulas.
In this case, the original set of formulas can be considered as the belief base, a concept commonly
used in belief revision.

Moreover, now we can define inferences different from deduction. For example, a version of
default inference can be defined as an operation that does not need all the premises of the rule
in order to be applied, and that adds not only the conclusion but also all the assumed premises.
Here it is not that relevant in which set (knowledge or beliefs) we look for the premises because
the inference is not truth-preserving, and therefore we cannot add the conclusion of the rule to
the explicit knowledge set. Nevertheless, we can add it to the explicit beliefs, providing a way
to generate beliefs from knowledge. Other non-truth-preserving inferences, like abduction or belief
revision, can also be explored in this framework.

3 Work to do

The work is in initial stages. For each inference we want to express, we need to define formally
the model operation, taking care that all the required properties are preserved. Then we need to
verify that the preconditions of the operations can be expressed in the language, in order to be
able to present sound and complete axiomatizations of the system. We want to provide formulas
describing not only the way explicit/implicit knowledge/beliefs are affected after the different
inferences, but also they way the different inferences interact with each other.
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