


In the next section, we show how to encode the problem Logical language

of computing the set of intentions as a one of computing Let £ be a propositional language- denotes classical
labels, nogoods and contexts. The last section is devoted ;. tarance ande denotes logical equivalence. An agent
to some concluding remarks and some perspectives. is supposed to be equipped with a badef desires, a
belief baseX containing the plans to carry out in order
Example to achieve the desires (we are not interested in the way in
which these plans are generated), and finally a Baske
integrity constraints.

e D contains literals ofL. The elements oD represent
the initial desires of the agent. For example, an agent

2. To finish a publication before going on a journey. (fp) may have the following desireto finish a publication,

to go to a dentist, etc... Note that the detmay be

inconsistent. This means that an agent is allowed to

have contradictory desires.

Let us consider an agent who has the two following de-
sires:

1. To go on a journey to central Africa. (jca)

In addition to the desires, the agent is supposed to have
beliefs on the way of achieving a given desire:

tAvac — jca e X contains rules having the formp, A ... Ay, — h
w — fp whereysq, ..., p,, h are literals of£. Such a formula
ag - t means that the agent believes that if he realizes . .,
fro = ©,, then he will be able to achieve
hdof : Zﬁg o C co_ntains forr_nulas of. They represent a kind of in-
tegrity constraints.
with: t = “to get the tickets”, vac = “to be vacci- i
nated”, w = “to work”, ag = “to go to the agency”, fr = Example 1_The agent who wants to go on a journey to
“to have a friend who may bring the tickets”, hop = “to ~ Central Africa has the following bases:
go to the hospital”, dr = “to go to a doctor”. tAvac —  jca
w = fp
For example, the rule A vac — jca means thatthe D= {jcq, fp}, ¥ = ag -
agent believes that if he gets tickets and he is vaccinated fr -
then he will be able to go on a journey in central Africa. }207? : zgg

The rulew — fp expresses that the agent believes that if

he works then he will be able to finish his paper. To get - J w — ~ag
X ; - ; andC =

tickets, the agent can either visit an agency or ask a friend w —  ~dr
of him to get them. Similarly, to be vaccinated, the agent _ _ _
has the choice betweewing to a doctoror going to the The notion of desire/sub-desire

hospital. In these two last cases, the agent has two ways p desire is any element . A desireh may have sub-

to achieve the same desire. . . desires. In example 1, the desire of going on a journey to
An agent may have also another kind of beliefs represent- ¢enra| Africa has two sub-desires which are: "getting the
ing integrity constraints. In our example, we have: tickets” and "being vaccinated”. The sub-desire "getting

the tickets” has itself the two following sub-desires:
"having a friend who may bring the tickets” and "visiting
an agency”.

w —  Tag
w —  —dr
These two rules mean that the agent believes that if he
works, he can neither visit an agency nor go to a doctor.

Obviously, in this example, some ways of achieving the Definition 1 (Desire/Sub-desire)Let us consider an
initial desires are conflicting. agent equipped with the base®, ¥, C>.

1. D is the set of thelesiresof the agent.

Of course, it would be ideal :f {?IIIII the desirﬁ_s can be- 5 ¢,1D is the set of theub-desiresf the agent: A literal
come intentions. As our example illustrates, this may not = ;" "\ 1itt there exists a ruleoy A B ... A gp —

always be the case. In this paper we will answer the fol- hexwithh € Dorh e SubD. In that casel’ is a
lowing questions: which desires will become timéen- sub-desire of, '
tionsof the agent and witkwhich plans? '

The notion of partial plan

Basic definitions As noted above, an agent may have one or several ways to
In this section, we present the framework previously in- achieve a given desire. We bring the two notions together
troduced by Amgoud in (Amgoud 2003) for handling con- in a new notion opatrtial plan.
flicting desires.
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Definition 2 (Partial plan) A partial planis a pair a =
<h, H> such that:

e his adesire or a sub-desire.

o H={¢1,...,pn}ifthereexistsarule; A.. . Ap, —
h € X, H = () otherwise.

The functionDesire(a) = h returns the desire or sub-
desire of a partial plaru and the functiorSupport(a) =
H returns the support of the partial plan¥ will gather
all the partial plans that can be built fromD, X2, C>.

Remark 1 A desire may have several partial plans.

Remark 2 Leta = < h, H > be a partial plan. Each
element of the suppoH is a sub-desire of.

Definition 3 A partial plana = < h, H > is elementary
iff H = 0.

Remark 3 If there exists an elementary partial plan for
a desireh, it means that the agent knows how to achieve
directly h.

Example 2 In example 1, we have several partial plans.
For example:a; = <jca, {t, vac}>,a11, = <t, {ag}>,
a1y = <t, {fr}>, a2, = <vac, {dr}>, aj2, = <vac,
{hop}>,as = <fp, {w}>andas; = <w, ) >.

The notion of complete plan

A partial plan shows the actions that should be per-
formed in order to achieve the corresponding desire (or
sub-desire). However, the elements of the support of a
given partial plan are considered as sub-desires that must
be achieved at their turn by another partial plan. The
whole way to achieve a given desire is calledamnplete
plan. A complete plarfor a given desirei is an AND

tree. Its nodes are partial plans and its arcs represent the
sub-desire relationship. The root of the tree is a partial
plan for the desirel. It is an AND tree because all the
sub-desires off must be considered. When for the same
desire, there are several partial plans to carry it out, only
one is considered in a tree. Formally:

Definition 4 (Complete plan) A complete plang for a
desireh is a finite tree such that:

e heD.

e The root of the tree is a partial plagch, H> .

e A node<h’, {¢1, ..., pn}> has exactlyn children
<p1,H{>, ..., <pn, H,> where<y;, H/> is a par-
tial plan for ¢;.

e The leaves of the tree are elementary partial plans.

The functionRoot(g) = h returns the desire of the root.
The functionNodes(g) returns the set of all the partial
plans of the tregy. G denotes the set of all the complete
plans that can be built from the tripleD, 3, C>. The
functionLeaves(g) returns the set of the leaves of the tree

g.
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Example 3 In example 1, the desirgca has four com-
plete plans (g, g2, g3, 94) g1 = {<jca, {t,vac}>, <t
{ag}>, <ag, 0>, <vac, {hop}>, <hop, 0>}, g2 =
{<jca, {t,vac}>, <t, {ag}>, <ag, 0>, <vac, {dr}>,
<dr, 0>}, g3 = {<jca, {t,vac}>, <t, {fr}>, <fr, 0>,
<vac,{dr}>, <dr, 0>} and g, = {<jca, {t,vac}>, <t,
{fr}>, <fr, 0>, <vac,{hop}>, <hop,0>}. whereas the
desirefp has only one complete plag with g5 = {<jca,
{w}>, <w, 0>}.

The notion of Conflicts

In (Amgoud 2003), it has been shown that partial plans
may be conflicting for several reasons.These different
kinds of conflicts are brought together in a unique relation
of conflictdefined as follows:

Definition 5 (Conflict) Let a; and as be two partial
plans of X. a; conflicts with ay iff: {Desire(ay),
Desire(az)} U Support(ai) U Support(az) UC U X
F L.

Example 4 In example 1,a11, = <t, {ag}> conflicts
with ay = <fp, {w}>. Indeed, Support@,) U C
{—w} and Support(g) = {w}.

More generally, a set of partial plans may be conflicting.

Definition 6 Let S C X. S is conflicting iff J
({Desire(a)} U Support(a)) UC U X F L.

a€esS

Since partial plans may be conflicting, two complete
plans may be conflicting too.

Definition 7 (Attack) Let g1, go € G. g1 attacksg, iff
Ja; € Nodes(g1) and Ja; € Nodes(g2) such thata,
conflicts withas.

Note that a complete plan may attack itself. In this case,
the corresponding desire is not achievable.

More generally we are interested in sets of complete
plans such that there is no conflict between their nodes.
Formally:

S isconflict-free
{Desire(a)})] U

Definition 8 (Conflict-free) LetS C
iff UgES [Uae Nodes(g) (Support(a)
CUY F L.

If S = {g}, then we say that the complete plgnis
conflict-free.

g.
U

We can show easily that any conflict-free set of complete
plans does not contain two conflicting (in the sense of the
relation Attack) elements. Formally:



Proposition 1 Let S C G. If S is conflict-free therfl ¢,
andgs in S such that, attacksgs.

Proof This result follows directly from Definition 5, Def-
inition 7 and Definition 8. |

The converse is generally false as shown by the following
example:

Example 5 X is an agent equipped with the following
bases: D = {a,b,c}, C = {/ Ad — —a} and ¥ =
ad — a
¥ — b
{ d — ¢
There are three complete plans; (g, g3) one for each
desireg; = {<a, {d'}>, <&, 0>}, go = {<b, {V'}>,
<b’, 0>} andgs = {<c, {¢'}>, <c’, 0>}. Itis easy to
check thatf i, such thatg; attacksg;. However, the

constraint given irC implies that the se$ = {g1, g2, g3}
is not conflict-free.

From the definition of the notion of conflict-free, the
following result can be showed.

Proposition 2 Let S C G. S is conflict-free iffJ
Leaves(g) is conflict-free.

geSs

Proof (=) Obvious from the definition of conflict-free.
(<) Assume that), ¢ Leaves(g) is conflict-free.
Let g; € G and let E; denote {desire(a)la €
Leaves(g;)}. From the definition of a complete plan,
we have:
E; U X F Support(a) U {desire(a)} for each ac
Nodes(g;)
Uyes Leaves(g) is conflict-free means thaty; E; U
SUCH L.
ThenU, c s Uuenodes(q) 1desire(a)} U Support(a) U
CUXH/ L. |
The following example shows that we can find a
complete plan which is not conflict-free even if it does
not attack itself.

Example 6 X is an agent equipped with the follow-
ing bases:D = {d}, C = {¥ N — —a}and ¥ =

/

a — a
v — b
c —  c
aANbANec — d

There is a unique complete plan fat which does
not attack itself and whose set of nodes is conflicting:
{<d, {a,b,c}>, <a, {d'}>, <&, 0>, <b, {b'}>, <b’,
0>, <c,{c'}>, <c, 0>}

Obviously a desire which has no conflict-free complete
plan will be calledunachievable. This means it is
impossible to carry out such a desire.

Definition 9 (Unachievable desire)A desire d is un-
achievabléf 3 g € G s.t Root(g) = d andg is conflict-free.

A formal system for handling desires

From the preceding definitions, we can now present the
formal system for handling conflicting desires of an agent.

Definition 10 (System for handling desires)Let's con-
sider a triple<D, %, C>. The pair<gG, Attack> will be
called a system for handling desires (SHD).

A SHD has the same features as an argumentation frame-
work (Amgoud & Cayrol 2002). Inspired by previous
work on argumentation theory, we will define acceptable
sets of complete plans. Then we will be able to partition
the sefG into three categories:

e The class ofaccepted complete plans. They represent
the good plansto achieve their corresponding desires.
These desires will become the intentions of the agent.

e The class ofejected complete plans. These are the self-
attacked ones.

e The class oftomplete plans in abeyaneghich gath-
ers the complete plans which are neither acceptable nor
rejected.

We give below the semantics of "acceptable sets of
complete plans”.

Definition 11 Let<G, Attack>beaSHD and CG. S
is anacceptableset of complete plans iff:

e Sis conflict-free.
¢ S is maximal (for set inclusion).

Example 7 In example 1, there are four complete plans
(91, g2, 93, g4) for the desire "going on a journey to cen-
tral africa” and exactly one complete plagy for the de-

sire "finishing the paper”. Moreoverg; attacksg;, go

and g3. We have exactly two acceptable sets of complete
plans:

e S1={91,92,93, 94}
o S>={g4,95}

Note that if S is an acceptable set of complete plans,
{Root(g)|g € S} is aset of desires which can be achieved
together. An intention set is a subset{doot(g)|g € S}
which the agent commits to carry out.

Definition 12 (Intentions) A set of desire§ C D is an
intention set iff there exists an acceptable set of complete
plansS such thatZ = {Root(g)|g € S}.
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Example 8 In example 17; = {jca} is achievable both
with plans ofS; and S,. ContrastedlyZ, = {jca, fp} is
achievable only with the plans 6%.

An environment may be incoherent with respect to the

baseB.J of clauses.

Definition 14 (Environment) An environment E is

The purpose of an agent is to achieve a maximal subset of incoherenwith respect td3.J iff B U E+ L.

D. Consequently, he will choose maximal intention sets.
In the above example, he will choose the Bet

Assumption-based Truth Maintenance
System: ATMS

In this section we present the basic concepts of an ATMS
which forms the backbone of our proof theory.

Introduced by De Kleer (de Kleer 1986a;
1986b), an ATMS mainly has to manage interde-

An environmeng is coherentff it is not incoherent.

The main purpose of an ATMS is to answer two ques-
tions. The first is as follows: “May a given conjunction of
assumptions be true, if we want to satisfy the base of jus-
tifications?”. This corresponds to the concepnofjood

in an ATMS. Anogoodis a minimal (for set-inclusion) set

of assumptions such that the assumptions it contains can-
not be all taken as true (i.e. valuated by true) with respect
to the base of justifications. So, a set of assumptions is

pendencies in a knowledge base. It may be used as aninconsistent with the base of justifications if and only if it
interface between an inference engine and the associatedcontains a nogood.

knowledge base. In that case, each inference performed

by the program is sent to the ATMS which must in
turn determine which data may be believed in or not,
according to the available knowledge.

The specific mechanisms of an ATMS are based upon the
distinction between two sets of different data (represented
by propositional variables), that are supposed to be de-
fined at the beginningassumptionandnon-assumptions.
The basic idea is that the assumptions are the primitive
data from which all other data can be derived. They are
the parameters which characterize the different situations
worth-considering for a given problem, that problem
being described by a set of clauses which are called the
justifications.

In the following, P denotes a set of propositional sym-
bols. A U N A denotes a partition oP with elements

of A calledassumptiongnd elements ofV'.4 are non-
assumptionsi3.7 denotes a set of clauses built frdm

Example 9 Consider as an example the following base
of justifications, using upper-case symbols to denote
assumptions:

A — c

B — b

C

Db

In this example A = {A, B, C, D} and VA = {b, c}.
The clausedb — ¢ means that under the assumptidn
if b is true thenc also is true. The claus®b — means
that under the assumptiah, b is false.

— b
N

The basic notion of an ATMS is that of environment
which is any set of assumptions. Formally:

Definition 13 A set of assumption® C A is called an
environment.
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Definition 15 (Nogood) Let B7 be a set of clauses.
A nogoodis a minimal (for set-inclusion) incoherent
environment.

Let’s illustrate the above definition on the base of clauses
introduced in example 9.

Example 10 (Example continued)In the above base,
there are two nogoods{ B, D} and{C, D}.

The second important question to which an ATMS should
give an answer is the following one: “On which set of
assumptions may some assertion be believed, if we take
into account the justifications?”. This corresponds to the
concept oflabel in an ATMS: Thelabel of a proposition

is a complete and minimal collection of environments
(sets of assumptions) so that if the base of justifications
is satisfied and each assumption of the environment is
taken as true, then the proposition is true. Minimal means
that there are no two environments in the label such
that one contains the other. Complete means that each
environment that makes the proposition true includes at
least one environment of the label.

Definition 16 (Label) Let B be a set of clauses. Letd
be an element dP. Let E be a coherent environmenk

€ Label(d) w.rt.B7 iff B U E+ dand noE’ C E sat-
isfiesBJ U E’ - d.

Moreover, the label isompletein the sense that each en-
vironmentE such thatB.7 U E F d contains at least one
element of Label(d).

Example 11 (Example continued)As said in example
9, the set\/ A contains two symbolsh andc. According
to BJ, Label(b) = {{B}, {C}} and Label(c) = {{A,
B}, {A, C}}.



An ATMS is also able to return for any set of assumptions,

the data which are true under those assumptions. This is Definition 14.

called thecontextof that set of assumptions.

Definition 17 (Context) Let £ be a coherent environ-
ment. Context(E) = {d|E contains an environment of
Label(d)}.

Example 12 (Example continued)In example 9,

Context({B, C}) = {b}.

An ATMS-based proof theory

As said before, the aim of this paper is to propose a proof
theory of the framework presented in previous sections.
The proof theory is based on an ATMS. In what follows
we introduce that proof theory.

As noted above, an ATMS handles two kinds of data:
assumptionsand non-assumptions. A parallel can be
established between the fundamental concepts of an
ATMS and the different notions defined in the framework
presented in the third section. In fact, the elementary
partial plans will play the role of assumptions. The leaves
of a conflict-free complete plan for a given desitevill

be obtained by an environment in the label of a data
associated withi after an appropriate coding. We will
show also that sets of conflicting elementary partial plans
will correspond to nogoods.

An ATMS represents data with onlyositive literals.
So we need to encode the three baBes” and( into
three new base®’, ¥’ and C’ using an appropriate
procedure. In fact, the coding should produce clauses
which are tractable by an ATMS. For example, in order
to eliminate a negative literahz, we introduce a new
symbolnz. Then we replace elsewhere: by nx and we
add the two following clauses A nx — and— z V nx
to the base&’. Note that disjunctions are handled in an
ATMS (see (de Kleer 1988) for more details).

In the rest of this paper, we will use only the modified
basesD’, ¥’ andC’ such thatC’ contains only negative
clauses®X’ andg’ will denote the associated sets of partial
and complete plans. Moreover, the set of assumptibns
= {h such that<h, H> € X and H =)} and the set of
justificationsBJ7 = %' U C'.

Example 13 In example 14 = {w, fr,ag, dr, hop} and
BJ = X UC. Note that in this example, we don’t need to
encode the bases.

The following property shows clearly that the notion of
conflict-free in our framework is strongly related to the
notion of coherence of an environment in an ATMS.

Property 1 Let £ C A. E is a coherent environment iff
{<h, 0>, h € E} is a conflict-free set of partial plans.

Proof The proof follows directly from Definition 6 and
|

We can show also that the leaves of a conflict-free
complete plan for a given desitewill be obtained by an
environment in the label of a data associated with

Property 2 Letd € D’ and letE C A.
E U BJ F diff 3 g complete plan ford such that
{Desire(a),a € Leaves(g)} = E.

Proof

(=) LetE C AsuchthatF U BJ F d.
There existsE’ C E, E' € Label(d). The labels
are computed from (ABJ). Label(d) is updated by
taking into account a justification fod, of the form
o1 N ... N ¢, — d, and the previously computed
Label(¢y), ..., Label(¢,). Negative clauses are only
considered for testing the coherence of an environment,
and they are all irC".
So, from Definition 4, there exists a complete ptan
for d such that{desire(a),a € Leaves(g)} = E'.

The plan is built recursively frond, {¢4, ..., ¢,} and
a plan for eachy;.
(<) Let ¢ be a complete plan ford. Let F =

{desire(a),a € Leaves(g)}. Each non terminal node
of g corresponds to a justification i&’. So from the
definition of a complete plan, we hateJ ¥’ - d then
FUBJ Fd. ]
In our framework, we have shown that some desires
are not achievable because their complete plans are not
conflict-free. We can show that such desires have an
empty label.

Property 3 Letd € D’. d is unachievable ifLabel(d) =
0.

Proof

(=) Letd € D’ such thatd is unachievable. That means
that? g €, G, g is conflict-freeg is a plan ford.
Let us suppose thababel(d) is not empty. LetE
€ Label(d). ThenE U BJ + d. By property 2,
there exists a complete plap for d such thatF =
{desire(a),a € Leaves(g)}.
FE is a coherent environment, so by property 1,
Leaves(g) is a conflict-free set of plans. Then by
proposition 2,g is conflict-free, which is in contradic-
tion with the initial assumption "ds unachievable”. So
Label(d) must be empty.

(<) Letd € D’ such thatLabel(d) = 0. Let us suppose
that there existg a conflict-free complete plan faf.
Let E = {desire(a),a € Leaves(g)}.

By property 2,F U BJ F d. By property 1 and propo-
sition 2, E' is coherent. So there exisi& € Label(d),
E’ C E, which is in contradiction with the assumption
Label(d) = 0. Sod is unachievable. |
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From the above results, we show that there is a Proof

correspondence between the label of a dediend its

conflict-free complete plans. However, we obtain only

minimal complete plans in the following sense.

Definition 18 Letg € G. g is a minimal plan ford iff #
g € G such thaty’ # g, Root(g’) = d and Leaves(g’) C
Leaves(g).

Proposition 3 Letd € D’. Label(d) # 0 then Label(d)

={E1,....E,} with E; = {Desire(a), a€ Leaves(g;)}
and ¢1, ..., g, are the minimal conflict-free complete
plans ofd.

Proof It follows directly from the definition of Label(d)
and the above results. |

Example 14 LetD = {d},C= P andX = {zAyAz — u,
u—d, x ANy — v, v — d}. There are two conflict-
free complete plang;; and g, for d Leaves(g1) =
{< z,0 > < y,0 > < 20 >}, Leaves(ga) =
{<z,0 >,<y,0 >}. go is the unique minimal complete
plan ford. In the ATMS settingd = {x, y, z},BJ = £
and Label(d) = {{z,y}}.

Example 15 In example 1, there are four minimal
conflict-free complete plans for the desji@:: g1, g2, g3
and g4. In the ATMS settingl.abel(jca) = {{ag, hop},
{ag,dr}, {fr, hop}, {fr,dr}}. Concerning the desire
fp, there is a unigue conflict-free complete planand
exactly one environment in the label f5: Label(fp) =

{{w}}.

(=) LetS; be an acceptable set of complete plans. Let
E; denote{Desire(a),a € Uges, Leaves(g)}. S; is
conflict-free, so by proposition 2J,cs, Leaves(g) is
conflict-free and according to property E; is a co-
herent environment.

If E; is not maximal coherent, there existss A and
h ¢ E; such thatE; U {h} is coherent. By property 1,
Uges, Leaves(g) U < h,( > is conflict-free.

Let us considerS! = S; U {< a,0 >}. 5!
C G, Sstrictly contains S;.  Ugcg Leaves(g) =
Uges; Leaves(g) U < h,0 > is conflict-free. So by
proposition 2,5/ is conflict-free, which is in contradic-
tion with the assumption ”Sis maximal conflict-free”.

(<) LetT; be a maximal coherent environment. Lef
denote{<h, 0>, he T}}. By property 1,X is conflict-
free. X; is a set of complete plans (each elementary
partial plan is a complete plan). So eithéf; is a max-
imal conflict-free set of plans, and thex; = S;, or
there existsS; an acceptable set of plans such thaf
- Sj, Xj 7é Sj (Xj C SJ)

If X; = S; then{Desire(a),a € Uges, Leaves(g)} =

If]Xj C SjandX; # S, thenX; = Uyex, Leaves(g)

C Uges; Leaves(g). The above inclusion is strict
since each plan inX; is elementary. Therl; C
{Desire(a),a € Uyes, Leaves(g)}.

So, by the first part of proposition 4); is strictly in-
cluded in a maximal coherent environment, which is in
contradiction wth the assumption ’7is maximal co-
herent”. |

In the following, we show that the intention sets can be
In addition to labels, an ATMS computes also the nogoods computed through the context of each maximal coherent
which represent the sets of assumptions which cannot environmenf;.
be considered together as true. In our application, a
nogood represents the set of directly achievable desires
that cannot be performed together. We will denote by
NGS ={Ny, ..., N, } the set of all the nogoods that can
be computed fromc A, BT >.

Proposition 5 I is an intention set iffi T; such that/ =
Context(T;) N D'.

Proof Due to proposition 4, it is sufficient to prove the
following result:

Let.S; be an acceptable set of complete plans. Tet
{Desire(a)|a € Uges, Leaves(g)} be the corresponding
maximal coherent environment.c D’ N Context(T;) iff

dg € S;, Root(g) = d.

Example 16 In example 1, there are two nogoody¥; =
{ag,w} and Ny = {w, dr}.

From the set of nogoods, an ATMS also enables to

compute the so-callethaximal coherent environments.

In the following, 11, ..., T;, will denote all the maximal

coherent environments computed fretd, B >. (=) Letd € D' N Context(T;). It means thatl € D’ and
there exist¥; € Label(d), E; C T;. By proposition 3,
there existgy complete conflict-free plan fat with F;
= {Desire(a)|a € Leaves(g)}. By definition off;, we
are sure thay € S;, and we haveRoot(g) = d.

(<) Letd € D’ such thadg € S;, Root(g) = d. We may
assume thay is minimal. Indeed, ify is not minimal,
wa can findg’ minimal such thatRoot(g) = Root(g’)
= d and Leaves(g') C Leaves(g). Moreover,g’ €
Sit Uges,ugyLeaves(g) = Uges, Leaves(g). S0S;

Proposition 4 e

e LetSy, ..., .S, bethe acceptable sets of complete plans.
Vi, {Desire(a) s.t. a€ g, Leaves(g)} is a maxi-
mal coherent environment.

¢ Conversely, for each maximal coherent environnignt
31 5, (an acceptable set of complete plans) such that
{Desire(a) s.tae Ugesj Leaves(g) }=T;.
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U {¢'} is conflict-free.S; is maximal conflict-free, s¢/
€ S;.

So, 3¢ minimal conflict-free complete plan fat, g
€ S;. By proposition 3, Label(d) contains E; =
{Desire(a),a € Leaves(g)}. Sinceg € S;, E; C T;.
And by definition of a contexd, € Context(T;). M

Example 17 In example 1, there are two maximal co-
herent environments: 77 = {w, fr,hop} and Ty =
{Clg, f’rv hop, d’l"} C’ontext(Tl) = {wa fra hOp, fp?jca}
Context(T») = {ag, fr,dr, hop, jca}. There are two in-
tention setd; = {fp, jca} andI; = {jca}.

Conclusion and perspectives

In this paper, we have presented a framework which com-
putes the intentions of an agent from its set of possibly
contradictory desires. A link is then established between
that framework and an ATMS-based computation proce-
dure. However, that framework has some limits due to the
use of a poor language. In fact, element&a@nd those of

C are represented in the same way and handled also in the

same way by the ATMS. However, the meaning of a rule
a — bin Xis: "if a is achieved thehcan be achieved” but
itis not "if a is achieved theh will be actually achieved”.

In the following, we illustrate this point on a variant of
example 1.

Example 18 LetD = {jca}, C = {ag — —wisit} andX

= {t A vac — jca, hop — wvisit, ag — t, hop — vac}.
The rulehop — visit means that if the agent goes to a
hospital, then he can visit a friend of him. The constraint
ag — —wisit means that if the agent goes to an agency
then he will not have enough time to visit his friend in the
hospital.

According to our framework, the desijea of the agent
cannot be achieved because of the raley — wvisit
which induces a conflict with the bage However, the
agent can achieve its desire if he goes to the hospital in
order to be vaccinated, witout visiting its friend.

An extension of the framework proposed in this paper
consists in solving the problem stated in the above exam-
ple.

In this paper, we compute sets of intentions. We would
like to be able to answer the question "whether a given
desire can be an intention of the agent” without comput-
ing all the sets. For that purpose, we will define a proof
theory.

We shall also enrich the model by introducing preferences
between the desires. This will help to refine the classifi-
cation of the desires by leaving less desires in abeyance.
We can imagine two sources of preferences. The first one
is the agent itself. This means that an agent can have pref-
erences over its set of desirBs In this case, if there is a
conflict between two partial plans, we keep the one whose

desire is mostly preferred by the agent. The second source

of preferences iargumentation. In this case, two partial
plansa; andas can be in conflict but one of them can

have a good reason (argumgtd be carried out. We are
currently investigating these matters.
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