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ABSTRACT. Based on the premise that what is relevant, consistent, or true may change
from context to context, a formal framework of relevance and context is proposed in
which

contexts are mathematical entities

each context has its own language with relevant implication
the languages of distinct contexts are connected by embeddings
inter-context deduction is supported by bridge rules

databases are sets of formulae tagged with deductive histories and the contexts they
belong to

e abduction and revision are supported by a notion of consistency of formulae and
sets of formulae which are relative to a context, and which can, in turn, be seen as
constituents of agendas.

1. INTRODUCTION

The goal of this paper is to give an account of how agendas can be pursued
in the face of a not necessarily consistent input load of sentences. Each
input sentence is taken to belong to a context, and whether an item of input
is relevant to a given agenda has to be determined on line.

We start off by giving a multi-language model of contextual reasoning
where each context has a separate language and deductive apparatus.

Distinct contexts are related by language embeddings and inter-con-
text deduction rules. Deductive consequence is thus defined from sets of
sentences belonging to different contexts.

We give an account of relevant implication which is geared towards
mechanized abduction and revision, and which admits a strong cut
theorem. Then we endow each local context logic with this notion of
relevance, obtaining a combined logical system of relevance and context.

We proceed by giving the combined logic features which support abduc-
tion and revision of sets of contextual sentences. Specifically, a labelling
scheme is introduced where sentences are decorated with labels containing

e a context which the sentence belongs to
o the deductive history of the sentence
e a sign to keep track of relevant deductions
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An abductive process is defined, in which a database of contextual
sentences is revised incrementally according to a load of input sentences.
In case an input sentence is not consistent with the existing set of sen-
tences, abduction yields in general several alternative consistent recon-
ciliations of the old with the new.

We apply the abductive revision process to the pursuit of agendas.
Taking an agenda as a set of contextual sentences to be satisfied by the
accumulated database resulting from abductively relevant revision ac-
cording to an input load, we obtain a priority criterion for selection
among alternatives at each revision step: Those alternative databases are
preferred which advance the agenda the most.

Finally, we remark on possible variations of the contextual model, in
which the contexts under consideration correspond more closely to the
databases being abduced, and point out connections with the work in [10].

2. MAIN ASPECTS EXEMPLIFIED

Suppose an unmanned vehicle is pursuing some goals in a challenging
environment, for instance on the surface of Mars." Let us exemplify the
main aspects of this paper by reference to the situation of such a vehicle:

Context The operation of a vehicle on Mars may be described logi-
cally in terms localized to specific contexts, such as power
management, communication, locomotion, articulation of
objects on the ground, time of (martian) day, etc: in this way
the logical description of the operation of such a vehicle can
be modularised. Such basic contexts combine into aggregate
contexts, such as articulation of objects with time of day
(cameras operate better in daylight), or locomotion with po-
wer management (aim for objects reachable on existing
power reserve), etc. Our formulation of contexts in Section 3
is developed on the basis of [14].

Agenda An agenda consists of a finite set of goals to be achieved,
and goals may be represented as logical propositions to be
satisfied (land safely, identify objects, inspect each one,
etc.). We present agendas in Section 4 as a variation on the
general framework developed in [10].

Relevance Typically, goals are to be achieved once each. Conditions
and prerequisites for performing actions are analogous to
checklists: each prerequisite is to be checked exactly once.
Logically speaking, this is modelled by a logic of relevant
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implication, where the order of nested antecedents does not
matter, but the number of repeated antecedents does matter.
Our treatment of relevance in Section 5 is an adaptation of
Anderson—Belnap relevant logic as described in [10].

Abduction Unexpected events and adversity may be construed as an
input load of new facts, not necessarily consistent with
theories describing safe conditions for landing on Mars,
establishing contact with mission control, moving about,
picking up rocks, etc., nor with assumptions that the rover
may have made on the basis of previous events. The task of
reconciling new facts with previously accumulated theories
and assumptions in the pursuit of agendas is formulated
abductively in Sections 6 and 7, by means of a novel com-
bination of context logic and relevant logic.

3. CONTEXTS

It is a commonplace that all reasoning takes place within context of some
sort or another, and in recent years there has been a thrust in Al towards
formal modelling of contextual reasoning. Contexts turn up in various
mathematical guises, and some application areas amenable to treatment
by context-logical methods are the following:

ontological encyclopaedia (Cyc) [15]
federated databases [11]

visual recognition [1]

multi-agent belief [3]

planning [6]

lexical disambiguation [5]
understanding metaphors [2]

default reasoning [4]

machine learning [7]

The list is unexhaustive and the references only indicative. It is
presented to show the wide applicability of these methods. It is not our
intention to focus on any particular application area in this paper. We are
concerned with how contexts support an abductive reasoning process,
and not so much concerned with what an individual context is.

3.1. Context Languages

Context may be seen as composed of bits and chunks. There can be
atomic contexts, for example Cyc microcontexts, as well as larger con-
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texts made up of smaller ones. How contexts combine to form new ones
needs to be addressed, and one way to do that is the following.

Let a set ¥ of contexts be given a priori,” and let there be a binary
operator ¢ on ¥ such that ¢ & d is a context whenever ¢ and d are contexts.

For each context ¢ let us assume a language A, of propositions used to
express facts in that context. Each language is taken to contain relevant
implication — and falsity 1, and in addition atoms and possibly other
connectives.

DEFINITION 1 (Well formed formulae). If A is a formula in A_, then c.
A is a well formed formula, and 4 is called a c-formula.

When contexts combine, various issues arise:

what is the language of the joint context?

what are the true statements in the new context?

are there more than one way of forming the same context?
how do facts from one context influence those of another?

We take on the first issue by formalizing a translation between certain
context languages:

DEFINITION 2 (Language embedding). For all contexts c, there is a
partial function /. that maps u @ c-formulae into u-formulae for arbitrary
uew.

The embedding from u & ¢ to u describes how the context u & ¢ is
represented in the context u.

In [12, 14, 16] the properties of such systems of context are studied in
some detail.

3.2. Inter-Context Deduction

Let us see how one moves between contexts composed by the & operator.
Deduction is by the rules for relevant logic as explained in Section 5,
extended with the following bridge rules:

ul.(A4) udc.A
udecd " ul.(A) dhve

These rules will form part of the basis of our abduction regime. They
support relevant deduction within a family of contexts. Facts of context u
can be exported to a richer context u & ¢ by rule R, , and reasoning can
proceed there according to the local rules of A, s .. Results so obtained
can be imported back into u by rule Ry, for further processing.
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4. AGENDAS

In its most basic sense, as developed in [10], an agenda is a tuple (E, N )
with N being an endpoint and E a set of effectors. Intuitively N is any
realizable state of affairs and £ any set of realizable conditions sufficient
for the realization of N. An agenda thus charts a realizable future state of
affairs in a causally structured world. In such a world, future realizables
lie in wait for the emergence of conditions that achieve their realization.
At this level of generality, an agenda is a function that maps effectors to
endpoints.

Given the theoretical aims of [10], it is desirable to propose two
variations of this basic idea. Firstly, since in some situations it is useful
to identify agendas with agents, thus making it possible to speak of an
agenda pursued by a practical agent, for example, a class of agendas-for
is described. An agenda (E, N) for a practical agent X is an agenda in the
basic sense, in whose endpoint N the agent is said to have an interest, and
is said to be disposed toward their realization. In each case, it allowed
that the interest expressed in the endpoint, and the disposition towards
taking steps to bring it about, might be tacit.

With this variation at hand, it is possible to define a risk notion of
agenda-relevance. Information is relevant for a cognitive agent when in
processing it the agent is affected in ways that advance or close one or
more of his agendas.

In the other variation developed in [10], a sentential agenda is a couple
(S%, SV) of sentences denoting in order the effectors and the endpoints of
an agenda (E, N). Sentential agendas are introduced for the similarity
that they give to proofs. If we think of the conclusion of a proof as a
deducible formula awaiting the realization conferred by a deduction, the
analogy with sentential agendas is apt. Various features of proofs can then
be imported into the account of agendas. (See Sections 8 and 9 below.)

In their use here, agendas are sentential agendas, but with this dif-
ference: They are here relativized to contexts.

In the formal part of [10] it is shown that for a base logic of agenda
relevance the adaptation of Anderson—Belnap relevant systems presented
here is adequate to the task of formal representation. This point is de-
veloped in the section to follow.

5. RELEVANCE

We now turn to the structure of the local logics of relevant implication
and deduction. They are adaptations of Anderson—Belnap relevant logic
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as described in [10] chapter 14. Briefly, each language has falsity | and
relevant implication —, plus its own supply of propositional constants.
There is also a set of atomic tags, and sets of tags are called labels. These
are used to trace the deductive history of formulas in databases.

5.1. Local Consequence Relations

The following is a Hilbert system for relevant implication with — and L.

DEFINITION 3 (Hilbert system for relevant implication).
1. 4—4

2. (4—>B)— ((C— 4) — (C—B))
3. 4A->B—-C)—>B—->A—(0)
4 A—->B—-C)—>((A—B)—UA—-0)
5. L -4
6 FA — B
" FB—-C)—A—-C)
7 FAFA — B
’ FB

The notion of deducibility - 4 is defined in the usual way. By axiom 3
the order of premises in relevant implication is immaterial:

THEOREM 1 (Permutation theorem for the Hilbert system).
F4 —...— 4, —B)...)

H (Ap(l) — ... (Ap(n) — B) . )
where p is any permutation of {1, ..., n}.
Proof. See [10]. O

On the strength of the permutation theorem, we can define
deducibility from a multiset of formulae as follows:

DEFINITION 4 (Deducibility from a multiset of formulae).
Let A={A4,,...,4,} be a multiset of wffs. Define A+ Bast (4; —

This notion of deducibility admits the following cut theorem:

THEOREM 2 (Cut theorem for the Hilbert system). Let A, I be mul-
tisets of wifs.

IfA,AFBand '+ A then AUT + B.

Proof. See [10]. |



CONTEXT-DEPENDENT ABDUCTION AND RELEVANCE 71
6. GOAL-DIRECTED SYSTEM OF CONTEXT AND RELEVANCE

We can now take the logics of relevant implication as our local context
logics. A formula 4 derived with label « in context ¢ will be denoted

a:c. A

Since the soundness and completeness results of [14] carry over, we
have at our disposal the full range of deductive machinery, including the
labelled deduction rules of each local relevance logic and the global
bridge rules for incremental augmentation and depletion of context.

A database A is a set of contextual sentences tagged with signed
labels, the signs serving to signal availability for use in the abductive
process:

A={t+a:c. A}

A contextual sentence d.B is a consequence of a database A just in
case it is a consequence of the contextual facts contained in it, dis-
regarding their deductive histories:

AFdB iff {c.A|fa:c.4€ A forsome o}t d.B

Notice the signed labels attached to contextual formulae in databases.
These signs and labels will determine the value of the Success predicate
defined below, and by extension the Abduce function which is defined
further on. Signs and labels pertain only to the notion of consequence of
databases, and do not come into play in individual deduction steps of
relevance logic.

Let us give the joint logic a goal-directed formulation (see [8]) to
facilitate the mechanisms of abduction and revision. To begin with, let us
observe that every wff c. B of the logic has the formc.4| —> (4, — ... —
(4, — Q)...), where Q is atomic or L. The subformula Q is called the
head of the formula, and 4,,... A4, comprise the body.

If we want to prove c.Q from the database, we can search in a goal
directed way, and look for c-clauses in the database with head Q, and
then try to prove the wffs in the body. The subformulas in the body may
have the form Y=X; - (X, — ... —» (X,, — R)...) with R atomic or L.
To prove c.Y we use the deduction theorem, add c.Xi,...,c. X, to the
database and try to prove c.R. The goal directed discipline is defined
operationally in terms of a predicate Success(A, c¢.Q) for a database A
and atomic O, which specifies whether, and if so how, c.Q is reachable
from A.
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DEFINITION 5 (The Success predicate). (Q denotes an atom, and O’
denotes either Q or 1)

(a)

(b)

(©)

(d)
(e)

(f)

(2

immediate success: Success(A,c.Q) =1 if +a.:c.Q" € A for some
label o, and for all other clauses =5 : ¢.B € A the sign of 3 is +.

The + signals that those clauses are used as premises.
immediate failure: Success(A, c.Q) = 0 if either of these two
conditions hold:

i) ta:cd — Ay > ... > 4, > 0)...) ¢ A for any
sequence A;.

(i) + a:c.Q" € A but there are also some other remaining
unused c-clauses — : ¢.B € A.

The presence of negative labels indicates that some clauses are not

used as premises.

deduction theorem case for success:
Success(A,c. 4 — (4 — ... — (4, — 0)...)) =1if
Success(AU{—ay : c. 41, ..., —y s . Ay}, c.Q) = 1.

where the o, are fresh atomic labels.

The negative labels indicate that these clauses are still unused
as premises.
R,,, case for success: Success(A, c.Q) =1 if ¢ = u @ d for some
contexts u, d, and Success (A, u.l;(Q)) = 1.
R, case for success: Success(A, c.Q) =1 if Q = [;(4) for some
context d and some ¢ & d-formula 4, and

Success(A,c @ d.A) = 1.

These two cases shift context according to the R,, and R,
bridge rules.
unification case for success: Success(A, ¢.Q) =1 in at most n + 1
steps, if for some clause o : c.4; — (4, — ... > (4, —> O')..))
€ A, the following holds: A can be split into n parts A = | J;A,
such that for each i Success(A’, ¢.4;) = 1 in at most n steps, where
A’ = |J; A} and A] is obtained from A; by switching declarative
units —« : ¢.A4 into +a : ¢.A where they occur in A,.

Switching sign from — to + means that the clause is relevantly
taken into account.
unification case for failure: Success (A, ¢.Q) = 0 in at most n + 1
steps, if for each clause +a:c. A, > Ay — ... > (4,— 0')...) €
A, the following holds: for each decomposition as defined in the
previous case, there exists i such that Success (A/, ¢.4;) = 0 in at
most n steps.
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This completes the definition of the Success predicate.

We now turn to abduction. Note that — Success({« : c. 4}, c.B — A),
because in relevance logic A4, B I/ A. This example is one of the main
non-theorems in relevance logic and it is important that it remains a non-
theorem.

However, suppose we receive reliable information that A = {« : ¢. 4}
should prove ¢.B — A. This means that A is not exactly right and it
really should be A’. How do we find A’? The process of abduction is
supposed to help us do that.

Abduction is typically triggered by an unsuccessful attempt at
deriving a contextual sentence from a database. Therefore, the abductive
mechanism has steps corresponding to the cases in the definition of the
Success predicate; each case of failure gives rise to an abductive step.

Therefore, the abduction process is a multifunction algorithm which
takes a database A and a goal G such that A I/ G, and yields a family
{A{, A5, ...} of related databases (to A) such that for each A} we have
A} + G. A fuller study of abduction is beyond the scope of this paper,
but let us agree on a policy for the case A= {«a :c. A} and G=c.B — A.
We have the deduction theorem:

cAFcB—A4 iff cA,c.BFc.A

To make amends, we can delete ¢.B, but that policy has two weaknesses.

1. It is contrary to the spirit of relevance to delete c.B.

2. Since we need to modify A = {« : ¢.4}, so that c.B — 4 becomes
provable, we would need to add to A the instruction to delete ¢.B
when it comes. Say, for example, add Delete (c.B) to A. But then
we need a logic of deletion, which is not a topic of the present article.

We can avoid these difficulties by reasoning as follows:

Since ¢.B — A is supposed to succeed from A and ¢. 4 can be proved
from A; C A without c.B, it must be that ¢.B is relevant to support the
base A; which yields ¢.4. Hence we must add to our database the data
{a : ¢.B — X| «a : ¢.X € A}. Thus the abduced database will be
{a:cAd,a:c.B— A}.

We also wish to be able to get

c.B— A
from the database
{a:cA,B:c.B— A}

but this still does not succeed because only one copy of 4 is used. One
can of course add v : ¢. A — (4 — A) to use the additional 4, but we
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think it is better to pass to a logic where ‘used’ is determined by content
rather than by form.
Now we give the formal definition of abduction.

DEFINITION 6 (The Abduce Function). The function 4b+ (A, c.A4)

tells us what to add to the database to make c.A4 succeed from A.
Ab+ (A, c.A) is a set of alternative update actions, each of which

changes A to a new database A’ which proves c¢.4. We write it as
AbT (A c.4) = {A'}}

The definition of Ab+ is recursive on the computation stages of
Success(A, ¢.4). When Success (A, c.4) = 1 we define 4b" (A, c.4) =
{A}, otherwise the A/ arise as follows:

1. if Success (A, c.4) = 0 by immediate failure: let A = {+q; :
c1.Ay,..., T a,:c,.A4,} and let 3 be a new atomic label. Add A
U {-6:¢c4y — (..—> (4, — 0)...)} to the set of abduced
databases.

2. if the deduction theorem case for Success fails:

Success(A,c.4; — (A — ... = (4, — 0)...))

= Success(AU{—ay : cAy,...,—ay, :c.4,},¢.0) =0
then

AbT(Ajc Ay — (Ay — ... — (4, — 0)...))
=AbT(AU{—a):c.41,...,—a,:c.4,},c.0)

3. if the R,, case for Success fails: in other words, seeking to derive
c.Q from A we find Success (A, u. [,(Q)) = 0 for all u, d such that
¢ =u @ d. This may be because there are no such u, d, and then this
case doesn’t give rise to any abduction. Otherwise we select some
u',d suchthatc =u' @ d’, and add AU {—a : v/.1;(Q)} to the set
of abduced databases.

4. if the R, case for Success fails: we seek to derive ¢.Q from A, but
find Success(A, ¢ ® d.A) = 0 for all d, A such that 4 is a ¢ &
d-formula and QO = [;(4). Again failure may be because there are no
d, A which satisfy the criteria, otherwise we select d’, 4" which do,
and add A U {—a : ¢ & d'.A’} to the set of abduced databases.



CONTEXT-DEPENDENT ABDUCTION AND RELEVANCE 75

5. recall the unification case for failure: Success(A, ¢.Q) = 0, where
we decompose A = |J; A; such that Success (A/c.4;) = 0 for
certain databases A;. Include all databases abduced by

AbT (A}, c.0)

for 1 <i<n.

This completes the definition of abduction.

THEOREM 3 (Soundness of Abduction).
If A" € Ab™ (A, A)then Success(A', A) = 1.

Proof. By induction on the recursive definition of Ab +. a

Note that the abduction function offers us several options for what to
add to the database. We need a special logic for deciding which option to
take. This logic we will call the background logic (for the abduction
mechanism). We remark on the background logic for the pursuit of
agendas in Section 10 of this paper. Background logics are treated in
depth in [9]. For the moment the reader should note that the notion of
relevance is involved in the background logic. We choose to abduce a set
which is relevant. This now involves a circularity of concepts. To ex-
plain relevance we need a basic logic which involves the mechanism of
abduction, which in turn needs the notion of relevance for its back-
ground logic.

This circularity is not a problem for our model construction. We begin
with a simple notion of abduction, say .4;, and use it to model relevance
Ri. Then we use R; to improve the notion of abduction to A, etc, and
we get better and better notions of relevance and abduction.

7. REVISION OF CONTEXTUAL DATABASES

With the deductive and abductive machinery in place, we can now
develop a discipline of incremental revision of databases containing
contextual formulae of relevance logic. Given a database

A= {Oél' . C,‘.Al‘}
and a sequence of inputs

d; . B;
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the task of revision is to reconcile A with d;, B;, consistently with the
rules of relevance logic and intercontextual deduction, resulting in A’.

If AU {—«:d;.B;}, where « is a fresh label, is d;-consistent, then we
let

A =AU {—a : dj.Bj};

otherwise we must find A’ through some revision policy. If newer inputs
have priority, then revision can be thought of as abducing d;. B; from A,
taking the revised database as some variant of the old one in which the
new input is derivable. There are other revision strategies as well. We
proceed to discuss how such a regime of database revision supports
advancement and closure of contextual agendas.

8. LOCAL AGENDAS

Asindicated in Section4, a local agenda is formalised as a triple {(c, =, N),
where c¢ is a context, X is a finite sequence of contextual sentences in A,
called the effectors of the agenda, and N is the endpoint of the agenda.
Intuitively, satisfying all the effectors is sufficient for reaching the
endpoint. In this formulation, agendas rather resemble proofs, the effectors
playing the roles of intermediate results or lemmata to be attained on the
way to closure. Nevertheless, such proofs are not restricted to proceed
exclusively within the local relevance logic of context ¢, since application
of bridge rules is not precluded.

Agendas may be trivial, such as if the effectors are necessarily
realized, and we may then represent it as {c, ), N). An agenda which is
impossible to carry out may be written (c, (_L), N).

An agent advances an agenda when he acts so as to satisfy an effector,
and closes it when satisfying all the effectors. We’ll study the effects on
nontrivial agendas as a contextual database of facts are revised.

The sequence of effectors of an agenda admits various interpretations:

e there is the issue of whether the effectors must be satisfied in the
order they are listed

e it may have repeated effectors, in which case there is the issue of
whether each occurrence must be satisfied separately or not

e whether the agent can act in such a way as to satisfy an effector
more times than it is listed in the agenda, or not

These issues remind us of substructural logic. If the effectors are re-
quired to be satisfied exactly the number of times they are listed, then
closing an agenda is going to be similar in spirit to constructing a proof
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in relevant logic, for instance. Indeed, that is how we will interpret
agendas here.

We shall focus on agendas where the effectors are essentially multi-
sets, i.e. we disregard the order they are listed in, but we do care if an
effector is mentioned once or more than once. Each effector must be
ticked off as many times as it is listed in the agenda. With this under-
standing, the analogy between closing agendas and constructing proofs
in relevance logic becomes clear: Compare an agenda (c,X, N) where
X =(E,,...,E;) is treated as a multiset, with

FeE — (B2 —...(Ej—N)...).

Advancing the agenda by ticking off E; corresponds to using Modus
Ponens (rule 7 of the Hilbert system) in the local relevance logic of A,
resulting in

|‘C.(E2—> (E]—>N)),
and completing all the effectors results in
Fc.N.

Let us move towards the concrete, and stipulate the existence of:

e Finitely many databases {A,,}, each containing contextual facts
with deductive histories, of the form +« : c.A4.

e A load of inputs {(c;.4)); = ¢ to the databases. An input is applied to
all the databases in parallel.

e Finitely many agendas {{c;, ;, N;)} to pursue, each in one specific
context.

For instance, in the Martian rover we visited earlier, the databases
would contain preprogrammed facts along with abduced statements. The
load of inputs would correspond to data from sensors as well as in-
structions from mission control, and the agendas would represent the
goals that the mission attempts to achieve.

The databases are thought of as alternative realizations of a finite
initial segment of the input load. We can imagine the origin of the
revision process to be a single empty database. What happens as an input
arrives, is applied to each database, thus changing what is known in each
context, and has effects on the agendas, can be described as a repeated
cycle of the following actions:

1. for every agenda {c;, ;, N;) which is closed by a database A,,, re-
cord this fact and remove the agenda from consideration
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2. if there are no more open agendas, stop

the input at hand is c;. 4;

4. revise each database A,, abductively according to c;.4;, resulting in
a set {A,,,} of alternative databases

5. the new set of databases is | J,,{ A}, including all the alternative
revisions of every database.

98]

9. GLOBAL AGENDAS

We may equally well conceive of agendas where the effectors are indiv-
idually tagged with their own separate contexts. This corresponds to
agendas of agents with a global perspective, spanning more than one
context. In this case, agendas are pairs (X, N), where £ ={c.E,..., cj.Ej>
is a multiset of contextual sentences.

The pursuit of global agendas is by the same cycle of events as for
local ones.

We note, however, that the analogy between closing global agendas
and proving formulas of relevance logic does not immediately carry over
from the local case. This is because our language does not contain re-
levant implication between formulas of different contexts. But we can
tell the story differently, comparing the agenda

<<Cl.E1, . ,Cj.Ej>,N>
with the desire for a proof of
{c1.E\,...,¢;.E;} FN.

Now, advancing the agenda by satisfying effector c¢;. £, on the one
hand reduces the agenda to

{{¢c2.E,...,¢;.E;),N)

and on the other hand it can be seen as providing
Feci.Er,

which by modus ponens and the cut theorem reduces the proof burden to
{c2.E2,...,¢;.Ej} EN.

Thus the analogy persists.
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10. PRIORITIES AMONG ABDUCED DATABASES

It may fairly be felt that maintaining an ever growing set of alternative
databases as abduction is triggered by inputs, is overly luxurious. It is
reasonable to reflect on the set of alternatives presented by abduction,
and select among them, but how? To rephrase, what is the background
logic of agenda pursuit?

The effectors in an agenda suggest an answer; let us prioritize those
databases which advance the agenda the most. We formalize this in
terms of a priority function

p(A,F) =n,

which takes a database A and an agenda I" as input, and returns a natural
number #n as the function value. Lower numbers correspond to better
priorities, as per common convention.

This allows the set of alternative databases to be pruned during every
cycle of revision, by retaining those databases or that database which is
best according to the priority function. We may then formulate the
pursuit of an agenda I' according to a single database A as a cyclic
process, repeating the following events until closure of the agenda:

1. if our agenda I is closed by the database A, stop

2. obtain input ¢;.4;

3. revise A abductively according to c;.4,, resulting in a set {A,,} of
alternative databases

4. replace A by the database A’ € {A,} for which p(A',T) is
minimal, breaking ties in some manner

5. advance the agenda I' by removing effectors satisfied by the new
database A = A'.

11. VARIATIONS ON CONTEXT

As an alternative to the contextual model elaborated above, it is possible
to view context as defined by the current database of sentences. This
leads to a simplified formalism in some respects, but is vulnerable to
problems in others. It is undesirable, for instance, to identify a context
with a deductively closed set of sentences. With the formalism above,
deductive closure is defined on sets of sentences belonging to different
contexts, in such a way that projections onto individual contexts need not
be deductively closed.
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The characterization of contextual effects by sets of sentences is
beyond the scope of this paper, but we refer the reader to [9] for a fuller
treatment than is possible here.

12. CONCLUDING REMARKS

In conclusion, we have brought together methods from relevance logic,
abduction, and context logic, in such a way as to motivate an approach to
agendas by taking account of relevant aspects of an input load of
contextualised sentences.

An area which invites investigation with methods similar to those we
have employed here, is the logic of fictional discourse [13].

NOTES

' At the time of writing, two such vehicles have in fact recently landed on Mars; one
of them is operating normally and the other is not.

2 Typographical convention: Lower-case Latin letters a ... e and u ... z denote
contexts, upper-case Latin letters 4 ... Z denote formulae, lower-case Greek letters « ...
o denote labels, and upper-case Greek letters I', A, ©, A, T1, &, T, ®, ¥, Q denote
various sets, multisets, and sequences.
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