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Abstract. The integration of preferences into answer set programming consti-
tutes an important practical device for distinguishing certain preferred answer
sets from non-preferred ones. To this end, we elaborate upon rule dependency
graphs and their colorings for characterizing different preference handling strate-
gies found in the literature. We start from a characterization of (three types of)
preferred answer sets in terms of totally colored dependency graphs. In turn, we
exemplarily develop an operational characterization of preferred answer sets in
terms of operators on partial colorings for one particular strategy. In analogy
to the notion of a derivation in proof theory, our operational characterization is
expressed as a (non-deterministically formed) sequence of colorings, gradually
turning an uncolored graph into a totally colored one.

1 Intr oduction

Graphsconstituteafundamentatool within computingscienceSimilarly, in answelrset
programminggraphsareusedfor decidingwhetheranswersetsexist. Recently there
is even anincreasednterestin usinggraphsasthe primary computationalmodelfor
computinganswersets[4, 13]. In fact, one of the distinguishingfeaturesof answer
set programmingis that it provides non-deterministicprogrammingtechniqueshat
usuallyinducemultiple distinctanswersets.For ltering out certainpreferredanswer
sets,a prominentapproachs to incorporatepreferencenandlinginto answersetpro-
gramming.Up to know, preferencesvhereincorporatednto answersetsolverseither
by meta-interpretatiof6] or by pre-compilationfront-endg[5]; therefore preferences
wereneverintegratednto the solversthemseles.Thisis whereour contributioncomes
in. We arguethatthe aforementionedraph-base@pproachegrovide an appropriate
modelfor integratingpreferenceito answersetprogrammingandthe corresponding
solvers.We underpinthis claim, rst, by shaving how threeamongthe mostprominent
preferencénandlingapproachesanbe characterizedby graph-orientednethodsand,
secondby shaving how this canberealizedby meanof anoperationakemanticsThis
is usablefor extendinggraph-basednswersetsolvers,suchasnoMoRe [1]. Follow-
ing [10], ourideais to startfrom an uncoloredrule dependeng graphandto employ
speci c operatorghatturnapartially coloredgraphgraduallyinto atotally coloredone
that represents preferredanswerset. This approachdevelopedin [10] for standard
answerset programming,is strongly inspiredby the conceptof a derivation, in par
ticular, thatof an SLD-derivation[14]. Accordingly, a programhasa certainpreferred
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answessetiff thereis asequencef operationgurningtheuncoloredgraphinto atotally
coloredone,expressinghe answerset.

2 Background

A logic programis a nite setof rulessuchas ,

where ,andeach isanatom Forsucharule ,welet
denotethehead ,of and thebody, ,
of . Let and . For a setof
rules , we write andcorversely for anatom , we
de ne . A programis basicif for
all its rules. Thereduct , of aprogram relativeto aset of atomsis de ned
by . A setof atoms
is closedunderabasicprogram if for ary , if
Thesmallestsetof atomsbeingclosedunderabasicprogram is denotedy
Then,aset of atomsis ananswersetof a program if . We use
for denotingthe setof all answersetsof . In what follows, an important
concepts thatof the generting rules of ananswerset. The set of generating

rulesof aset of atomsfrom program is givenby

An orderedlogic programis a pair , where is alogic programand

is astrictpartialorder Given, , therelation expresseshat
hashigherpriority than . Thisinformalinterpretatiorcanbemadeprecisein different
ways.In whatfollows, we considetthreesuchinterpretations: —[5], —[3],and -
preferencgl17]. Given , all of themuse for selectingpreferredanswersets
amongthe standardanswersetsof . As shawvn in [17], the threestratgiesyield an
increasingnumberof preferredanswersets.Thatis, is strongerthan , whichis
strongerthan , whichis strongerthanno preferenceFor brevity, we give below only
aformalde nition of —preferenceandreferthereaderto theliteratureregarding —
and —preferencd3, 17].

De nition 1. Let be an ordered programand let  be an answerset of
Then, iscalled —preservingif ther existsan enumeation of
sud thatfor every wehavethat:
1. if , then ,
2. , and
3. if and then
€) or
(b)
Condition1 stipulateghat is compatiblewith . Condition2 makesthe prop-

erty of supportnessxplicit. Although ary standardanswersetis generatedy a sup-
portedsequencef rules,in —preferencesulescannotbe supportedy lower-ranked
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rules. Condition 3a separatethe handlingof unsupportedulesfrom preferencehan-

dling. Condition3b guarantee¢hatrulescannever be blocked by lowerrankedrules.

For —preferencethe previous conceptof orderpreserationis weakenedin Condi-

tion 1 and 3 for suspendingoth conditions,wheneer the headof a preferredrule

is derivablein analternatve way. Roughlyspeaking, —preferenceadditionallydrops
Condition2; thusdecouplingpreferencénandlingfrom the orderinducedby consecu-
tive rule applicationsDe ne asthesetofall —preservin@answersets
for

3 Graphs and coloringswith preferences

This sectionlays the graph-theoreticaloundationsof our approachA graphis a pair

where is asetof verticesand asetof (directed)edges A graph

is acyclicif  containsno cycles.For , we denote by

. Also, we abbreviate by . A subgaph of isa
graph suchthat and .

In the sequel,we areinterestedn labeledgraphsre ecting dependencieamong
rules.

De nition 2. Let be an ordered logic program. The ordered rule dependency
graph(DG) of is a labeleddirectedgraphwith

This de nition extendstheonein [13] by -edgedor representingreferenceamong

rules.Wheneer clearfrom the contet, we write  insteadof . An -subgraph
of isasubgraphof with for .
For illustration,considetthe orderedprogram , Where:
1)
Among the two standardanswersetsof and , the preference

selectghelatter Thatis,

1

The DG of is depictedn Figurela.Forinstance, isa
-subgraplof

Wecall acoloringof if isamapping . Intuitively, the
colors and indicatewhetheraruleis supposedlyappliedor blocked.We sometimes
denotethe setof all verticescoloredwith or by or ,respectiely. Thatis,
and .f istotal, is abinary

partitionof . Thatis, and . Accordingly, we oftenidentify
acoloring with the pair . A partial coloring inducesapair of
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Fig.1. (a): The DG of ordered logic program (II1,<); (b): The (partially) colored DG
(I't;m ,<), C=); (c) The totally colored DG (I <), C3).

setssuchthat and . For comparingpartial colorings,
and ,wedene LC ,if and . The“empty” coloring is
theC-smallestcoloring.Accordingly, wede ne LI as .
If isacoloringof ,we callthepair acoloredDG. For example,“color-
ing” the DG of with
)

yieldsthe coloredgraphgivenin Figure1b. For simplicity, whencoloring, we replace
thelabelof anodeby therespectie color.

Thecentralguestioraddresseih this paperis how to computethetotal coloringsof
DGsthatcorrespondo the preferredanswersetsof anunderlyingprogram.n fact,the
coloringsof interestcan be distinguishedn a straightforvard way. Given an ordered
logic program alongwith its DG . Let . Then,forevery —
preservinganswerset of ,denean —preservingadmissiblecoloring of
as

By way of therespectie generatingules,we associatevith ary programa setof — —
preservingadmissiblecoloringswhosemembersrein one-to-oneorrespondencgith
its —preservinganswersetsClearly ary  —preservingadmissiblecoloringis total;

also,we have . We use for denotingthesetof all  —
preservingadmissiblecoloringsof a DG . For apartialcoloring , wede ne
C

asthe setof all  —preservingadmissiblecolorings of compatiblewith
Clearly, C implies ») . Obsere that a partial
coloring is extendibleto a  —preservingadmissibleone , thatis, LC iff

is non-emptyFor atotal coloring is eitheremptyor sin-
gleton.Regardingprogram andcoloring , weget

®3)

for . Accordingly, de ne asthesetof all —preserving
answersets of compatiblewith partial coloring

and
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Notethat forary —preservingnswerset . Asregards
program andcoloring , weget

We call a coloringsimply admissibleif  is astandardanswersetof . Also,if is
astandardanswersetof , we omitthesuperscript in theabove de ned sets.
We needthefollowing conceptdor describingarule's statusof applicability.

De nition 3. Let be the DG of ordered program and
bea partial coloringof . For , wede ne:

1. issupportedn  f ;

2. is unsupportedn , if q for some

q ;

3. isblocked(by )in , if for some ;

4. isunblokedin  f for all ;

5. ismaximalin if

Conditions1—4 expressstandardconceptsof logic programmingadaptedo DGs (cf.
[10]). Theconcepexpressedn Condition5 allowsfor distinguishingules,all of which
morepreferredruleshave eitherbeenfoundto be applicableor blocked.Suchrulesare
maximalinsofar asthey arenot dominatedoy ary preferredruleshaving anundecided
statusof applicability In what follows, we use N -

and M for denotingthe setsof all supportedunsupported,bload,urblocked
and maximal rules in . For illustration, considerthe setsobtainedregarding

, givenin Figurelb.

(4)
M

Rule is notmaximalin becausehe higherpreferredrule is uncol-
oredandthusnotknown to beblocked or applied.

4 Deciding preferred answersetshipfr om colored graphs

We now developconceptghatallow usto decidewhethera (total) coloringrepresents
an order preservingadmissiblecoloring by purely graph-theoreticameans For this
purposewe build uponthe conceptof a supportgraph anda correspondingharac-
terizationproposedn [10]. To begin with, we give the de nition of a supportgraph,
accountingor thenotionof recursve support;it is adaptedo orderedprograms.

De nition 4. Let bethe DG of ordered logic program and be a partial
coloring of . We de ne a supportgraph of asan acyclic -subgaph
of sud that for all , and
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Obsenrethattheorder doesnotin uence the supportgraph.If hasa support
graph,thenthereis alsoa maximalsupportgraph of suchthat
for all supportgraphs of

We build uponthe following characterizatiomf admissiblecolorings(alongwith
theirunderlyinganswersets)for standardogic programstakenfrom [10].

Theorem1. Let bethe DG of logic program and _beatotal coloring of
Then, isanadmissiblecoloringof iff and isa
supportgraphof for some

For illustration,let us considemprogram . We obtaintheadmissiblecolorings

representinginswersets

For capturingpreferencesye proposethe conceptof a heightfunction To begin
with, we developthis conceptfor —preferences.

De nition 5. Let bethe DG of orderedlogic program , beatotal coloring
of andlet bea subgaphof
Wede nea -—heightfunctionof asa functionh N suct
thatfor all , wehave
1. h h if ,
2. if thenwehaveh h if and ,and
3. if thenthere existsan sudthat andh h

Thevaluesattributedby a heightfunctionre ect a possibleorderof rule consideration
(not necessarilyapplication).In this respectCondition1 stipulateghat higherranked
rulesmustbe consideredeforelower rankedrules;in this way, h respectshe prefer
encesfrom . If forms a supportgraphof , then Condition 2 ensures
thatrulesarenever supportedy ruleshaving a greaterh-value.Condition3 expresses
thatrulescoloredwith , mustbe blocked by ruleswith a smallerh-value(thatis, in-
tuitively, alreadyappliedrules).lt is instructive to obsene that every heightfunction
inducesa partialorderon  extendingthe givenpartialorder . Furthermorethisin-
ducedorderis always extendibleto a total orderof  respectingan enumeratiorof
thegeneratingules,givenin De nition 1. A moredetailedanalysisis givenin thefull
paperf11].

Takingthe conceptof a —heightfunction togetherwith Theoreml, we obtaina

characterizationof = —preservingadmissiblecolorings.
Theorem 2. Let bethe DG of orderedlogic program and
beatotal coloringof .Then, isa  —preservingadmissiblecoloring iff
1. o and

2. for some , wehave
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@) is a supportgraphof and
(b) thereexistsa —heightfunctionof src src -

Conditionsl and2aaretheonesfoundin Theoreml for standarcadmissiblecolorings,
while Condition2b selectshe  —preservingonesby meansfa —heightfunction.
For this,only supportedulesaretakeninto accountunsupportedulesareinapplicable
aryway. Now, the heightfunctiontiesthearcs  of the(standardsupportgraphto the
onesre ecting blockage g - andpreference s r . Thisguaranteethatthe
underlyinganswersetcanonly beformedin anorderpreservingvay.

For illustration,consider . For theadmissiblecoloring ,
we detectonly thefollowing —heightfunctionh :

h h h 4 h 3 (5)
For admissiblecoloring , thereis no —heightfunction because
andthe blockageof by leadto a contradictionbetweenCondition 1
and3in De nition 5. Hence only is  —preservingand
istheonly  —preservin@nswerset.

For —and —preferencesyecande ne similarheightfunctionsin ananalogous
way.

De nition 6. Let bethe DG of orderedlogic program , beatotal coloring
of andlet bea subgaphof
Wede nea -—heightfunctionof asa functionh N sut
thatfor all wehave
1. h h if ,
2. if oneof thefollowing conditionsis ful lled:
(a) there exists sud that andh h ;
(b)
Notethata —heightfunctiondoesnottake into account -edgessince —preference
decouplesupportednessom preferencenandling[3]. If is a setof
atoms,then statesthat for some

Hence Condition2bwealensthe concepbf orderpreserationgivenin Condition3 of

De nition 5, whenerertheheadof ablockedruleis derivedby anotherappliedrule. By

this weakening,moreadmissiblecoloringsare  Z—preservinghan  —preserving.
Thenext de nition addresses —preferences.

De nition 7. Let bethe DG of orderedlogic program , beatotal coloring
of andlet bea subgaphof
Wede nea —heightfunctionof asa functionh N sud
thatfor all wehave
1. h h if ,
2. if thenis oneof thefollowing conditionsful lled:
(&) wehaveh h if and

(b) there existsan suththath h ,
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3. if thenoneof thefollowing conditionsis ful lled:
(a) there exists sud that andh h ;
(b) there existsan sud thath h

—height functions combine supportednesand preferencehandlingsimilar to  —
heightfunctions.In contrastto  —heightfunctions,however, De nition 7 allows for
supportingandblockingarule by lower rankedrules,if is derved by some
appliedrule with alower h-valuethan . Hence,Condition2b and3b wealenthe con-
ceptof orderpreseration given in De nition 5, but they are not so generousasthe
conditionsfor a —heightfunctiongivenin De nition 6. For thisreasontheconditions
for theexistenceofa —heightfunctionarestrongethatthanfora —heightfunction,
which arestrongerconditionsthanfor a —heightfunction.

For illustration, considerorderedlogic program . For admissiblecoloring
, the —heightfunctiongivenin (5) is alsoa —aswellasa -
heightfunction. Obsere thath h h 4 h 3 provides
analternatve —heightfunction.No —heightfunctionis obtainedfor the secondad-
missiblecoloring,correspondingo answerset , for ary
In analogyto to Theorem2, -and —helghtfunctlonsallow usto characterlze
B_and  —preservingadmissiblecolorings.

Theorem 3. Theoem?2 still holds,whenreplacing byeither or

For illustration, considerprogram . As above, is neither
B_nor  —preservingince is notderivablein analternatve way. Hence,
isa —preservingadmissiblecoloringfor
Wheneer no preferencesregiven, Theorem2 and3 fall backto characterlzatlons
of standardadmissiblecolorings:

Corollary 1. Let bethe DG of orderedlogic program and bea total col-
oring of . Then, is an admissiblecoloring iff isa  —preservingadmissible
coloring for

5 Operational characterization

In this sectionwe exemplarilyprovide anoperationatharacterizationof =~ —preserv-
ing answersets;for brevity, thecorrespondingharacterizationfor —and —prefer-
encesareomitted. Theideais to startwith theemptycoloringandto successiely apply
operatordhatturn a partial coloring  into anotherone  suchthat C . Thisis
doneuntil atotal coloringis obtainedhatcorrespondsoa  —preservinganswerset.
For this, it is necessaryo introducea new color @, which only appearsn interme-
diate partial colorings.Thatis, a partial coloringis now a partial mapping
@ .Analogouslywede ne @ . We coloravertex
with @ in apartialcoloring ,if mustbecoloredwith inthe nal total coloringbut
thereis notyetary justi cation for coloring with . As before, is atotal coloring
if and o . Furthermore, C if , and
.Wedene U as o o .
We denotethe setof all partial coloringsof a DG by Cr,, ., - Wheneer clear
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from thecontext, we simplywrite C. Otherwiseall conceptdrom the previoussections
directly carry over, sincethey keeprelying on rulesbelongingto and  only.
We concentraterst on operationgleterministicallyextendingpartial colorings.

De nition 8. Let bethe DG of ordered logic program and be a partial
coloringof .ThendenePr C CasPr whee
M ’
N M ,and
%) %)

For standardogic programs , Pr is de nedin [10] by meansof standardtolors
and only. De nition 8thusoffersanextensionof operatorP, augmentedby athird
colorfor dealingwith orderedogic programsA coloringis extendedoy maximalrules
only, with the exceptionof unsupportedules(cf. Condition3ain De nition 1). The
ideais to propagatelonga —heightfunction,while excludingunsupportedulesand
coloringthemwith

A partialcoloring is closedunderPp,if P r .Notethat C Pr
In fact, Pr is not guaranteedo be a partial coloring. To seethis, obsenre that
Pr a a would be a aa a , Which is no
mappingandthusno partial coloring. Interestingly P exists on coloringsexpressing
preferredanswersets(cf. Theorem4 below). Now, we cande ne our principal propa-
gationoperatoiin thefollowing way.

De nition 9. Let bethe DG of orderedlogic program and apartial color-
ing of . Then,de ne Py asthe C-smallestpartial coloring closedunder? and
containing

Although?P7. is notalwaysde ned, it is on coloringsexpressingpreferredanswersets.

Theorem4. Let betheDG of orderedlogic program and apartial coloring
of .If ,thenP;  exists.

Essentially P} amountgo computingthe deterministic‘consequencessf a given
partialcoloring . In fact, Py is monotonicandpreserespreferredanswersetsin
thefollowing sense.

Theorem5. Let be the DG of ordered logic program and be a partial
coloring of

1. If and C ,thenPy LCP;r

2. Pr

In [10], it is shavn for standardprogramsthat P;. amountsto Fitting's operator|7].
Therefore De nition 9 canbe viewed asan extensionof Fitting's operatorto ordered
programsThe next operationdraws uponthe maximalsupportgraphof coloredDGs.

De nition 10. Let bethe DG of orderedlogic program and bea partial
coloringof . Furthermoe, let be a maximalsupportgraph of for some
.Thendenelyy C Cas

Ur o
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A 2-aryversionof i/ wasproposedn [10] for standargprogramsThis operatoallows
for coloringruleswith  wheneerit is clearfrom the given partial coloring thatthey
will remainunsupportedObsene that and o o .
As with P}, operatoild is anextensionof . Unlike P}, however, U allows for
coloringnodesunconnectedvith the alreadycoloredpartof the graph.Although/r is
notde ned in generaljt is on coloringsguaranteeinghe existenceof supportgraphs.

Theorem6. Let be the DG of ordered logic program and be a partial
coloringof . If hasa supportgraph,thenl{r exists.

We shaw in the full paper[11] thatl/r is re exive, idempotentmonotonic,and pre-
ferred answerset preserving.That is, for partial colorings and  of suchthat

and ,wehave CUr ,Ur U rUr , andif
C ,thenlUr CUr . Moreover, we have Ur . Note
thatunlike Pr, Ur leavesthe supporigraphof unafected.
Now we developa strateyy for choiceoperationdasecbn supportedf rules.
De nition 11. Let be the DG of ordered logic program
and bea partial coloringof . For M , wede nethe

following opertorsDy. C  Cforo

1. D, o if
2. DF ) P [l If 1
whee non-empty , for some

The D,. operatorcolorsa maximal,supportedule with , thatis, is takento be
applied. D colorsa maximal,up to now neithersupportechor unsupportedule with
. Thatis, mustbeunsupporteé@ndthusbelongto in the nal totalcoloring.For
guaranteeinghis, it mustbe ensuredhatfor someatom all rules with
areeventuallyinapplicable.This is accomplishedy coloring all rules
in, with @. In thisway, is excludedfrom all preferredanswersetsobtainedfrom
. Obsere thatblockedrulesarenever colored by D,. in orderto guaranteeCon-
dition 3 in De nition 5. Similarly, unsupportedulesaretaken careof by propagation

operationsFor illustration,consider ¢ , Where:
a
. (6)
We obtainPr . If D, would color maximal,(supported,plocked
rules,thenD. . But then,Pr would not detectthe miscolor
ing Pr which is an admissiblecoloringbut no -

preservingone.Thatis, thereis no corresponding —preservinganswerset.

The above operatortakes preferenceinto accountin two ways. First, it restricts
the choiceof to rulesbelongingto M . Secondjt eliminatesthe colorationof
blocked rulesand delegatesit to the deterministicoperatorP . While both measures
clearlyrestrictthe possiblenumberof overallchoicesafurthernon-determinisnis cre-
atedin Condition2 in De nition 11 throughthe choiceof . Interestingly
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thechoiceof hasfurtherrepercussionsinceit amountgo excludingall rules  with
from . Thatis, whenerer sucha choiceis madefurther propagation

follows, which leadsto a moreconstrainedituation.We arecurrentlyinvestigatinghe
effectof thisin anexperimentaktudy

Combiningour deterministicoperatorswith the choiceoperatoryields an opera-
tional characterizatiomf orderpreservingadmissiblecolorings.For this, for a partial
coloring wedene PU T asthe C- smallestpartial coloring containing and
beingclosedunderP andi/r.

Theorem?7. Let bethe DG of ordered logic program andlet bea total
coloringof .Then, isa  —preservingadmissiblecoloring of iff there existsa
sequence «  withthefollowing properties:

1. PU T
2. PU 1 DS for someo and ;
3.

The formation of sequencess driven by the colorationof maximal rules. Operators
‘Pr Ur andD5. coloralonga —heightfunction,wherelower valuedrulesarecolored
rst. Thatis, the sequencestartsby coloring most preferredrules and endswith the
lowestones.

For illustration, considerthe coloring sequencén Figure2, obtainedfor  —pre-
servinganswerset of program . First, maximalrules and are

Fig. 2. A coloring sequence.

coloredby PU }. Fromtheremaininguncoloredrules,only  is maximaland(since
being supported)akento be by D,.. This leadsto coloring by PU 7. sinceit
is maximalandblocked. Theresultingadmissiblecoloring is -
preservingandre ectsthe  —preservinganswerset . Notethatcoloringa
maximal, supportedand blocked rule in the absenceof a blocker of would lead
to illegal total colorings,which are admissiblebut not order preserving For example,
coloring with insteadof after PU } wouldleadto coloring with by Pr.

Theresultingtotal coloring is admissibleputnot  —preserving.
To illustratetheusageof @, considertthefollowing program , Wwhere
a ¢C

(7)
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PU 3. cannotcolor ary rule. Only  is maximal and available for our choice op-

erator By . , we color by D, which leadsto coloring

P Ur . Applying D to maximalrule  andap-

plying PU 7. leadto total coloring , whichis  —preservingand

correspondso theonly existing ~ —preservinganswerset . Thesuccessfutolor

ing sequencés givenin Figure3. Notethatthe DG containsthe 2-edge since
is transitive.

Fig. 3. A (successful) coloring sequence.

In thefull papef11], othersequencesf partialcoloringsleadingto  —preserving
admissiblecolorings are considered For example, startingwith the empty coloring
and obtaining by Py Dy , thus disposingof Ur. In this
way, the colorationof unsupportedulesis entirely accomplishedy D .. Although
this avoids using(deterministicloperatoi{r, it delegatesghetreatmenof unsupported
rulesto a non-deterministioperatoywhich seemaot advisablefrom a computational
point of view. Furthermorewe discussanalternatie support-divenoperationakthar
acterizatiorusinganincrementaversionof U.

6 Discussion,relatedwork, and conclusions

Many approache addingpreferenceso answersetprogrammingcanbefoundin the
literature[16,2,8,19,9,3,5,18]. Among them,we have choserthe threeapproaches,
interpretingpreferencegsinducinga selectionfunctionamongthe answersetsof the
underlyingprogram[3, 5,17]. Up to now, the latterapproachebkave eitherbeenimple-
mentedby meta-interpretatiof] or by pre-compilatiorfront-endq5]. Theadwantage
of bothapproachess thatonecanharnesgxistingansweisetssolverswithoutary need
for modi cation. Ontheotherhand,it remainsunclearwhetherthe“selectionof answer
sets”"cannotberealizedmoreef ciently within a solver by restrictingits searchspace.
Forinstance;weight-based’approachesspursedn thedlv [12] andsmodels [15]
systemscanbeimplementedatheref ciently throughbranch-and-bountechniques.
Sucha quantitatve approachs unfortunatelyinapplicablein our setting.

For addressinghis problem,we have put forward the usageof graphsand color-
ings as an appropriatecomputationaimodel. Preferencesre simply taken as a third
type of edgesn a graph,re ecting an additionaldependeng amongrules.In particu-
lar, we have demonstratedhat this approachallows us to captureall three“selection
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function” approacheto preferencedn a uniform settingby meansof the conceptof a
heightfunction.To aturn, we have exemplarily developedan operationatharacteriza-
tion for oneof thesestratayies.For this purposewe have extendeda recentlyproposed
operationalframework for graph-basedomputationof answersets[10]. Apart from
the extensionof coloringsby a third “transitory” coloring @ (comparableo div 's
“must _be _true "), we have extendedthe deterministicand non-deterministicoper
ationsby preferencénandling.This is donethroughthe restrictionof propagatiorand
choiceoperationgo thoserulesthatarenotdominateddy ary preferredruleswhoseap-
plication statusis indeterminateviz. M ). We have prototypicallyimplemented
differentoperationalariants usingdifferentoperatorstheresultingPrologimplemen-
tationis availableat

http://www.cs.uni-potsdam.de/ ~kon czak/s ystem /GCplp .
An integrationinto the noMoRe systemis ervisagedn the nearfuture.
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