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Answer Set (with NAF)

S is an answer set of P if S = AS(P?).
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True > > False
m head at least as true as weakest body literal
® “minimal”
Example
a<not b d +
b < not ¢
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({b,d},{a,c}) U={e, f} well-founded

T 7
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Background — Translated Logic Program P’

Example
a + a«
no answer set, 3-valued stable model not defined

answer set, 3-valued stable model: {a,a’}

3-valued stable models of P correspond to those 3-valued stable
models of P’ with no a and &’

From now on we assume P is inconsistent
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Example (Scenario 1)
p<r,s r4—
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no well-founded model
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Example (Scenario 2)
p«r,s r—
S
no well-founded model
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Scenario 1 — no well-founded model & answer set Litp

Example (Scenario 1)
p&r,s r4—
p s
culprit set: {p, —p}
well-founded model of P": ({p,p’, r,s}, )
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Scenario 2 — no well-founded model & no answer set

Example (Scenario 2)
p<r,s r
p' + not g s

culprit set: {p, —p}
well-founded model: ({p,p’,s, r},{q})
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g < not s

S<nott
g < not s

t < not r

p < not r

-p < not r

T T
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Inconsistency Scenarios

3 scenarios by using the well-founded model
m P has no well-founded model
the only answer set is Litp
P has no answer sets
m P has a well-founded model
P has no answer sets

3a P’ has answer sets
3b P’ has no answer sets
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Example (Scenario 3a)
r < not s g + not s p < not r
s < not r g < not s p < not r
answer sets: S; = {p,p’,s} and S} ={q,q, r}
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Example (Scenario 3a)
r< not s g < not s p < not r
s < not r g < not s p < not r
answer sets: S; = {p,p’,s} and S} ={q,q, r}
culprit set: {p,—p, q,~q}
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Example (Scenario 3b)

r < not s
g < not s p < not r u<mnott
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t < not r

well-founded model: (@, ()
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Example (Scenario 3b)

r<—not s

g < not s p < not r u<mnott
S<nott
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Scenario 3b — well-founded model & no answer set

Example (Scenario 3b)

r<—not s

g < not s p < not r u<nott
S<nott p p 0

q < not s p < not r u < nott
t < not r

culprit set: {r,s, t}



Scenario 3b — well-founded model & no answer set

Example (Scenario 3b)

r<—not s

g < not s p < not r u<nott
S<nott p p 0

q < not s p < not r u < nott
t < not r

culprit set: {r,s, t}

P’ no answer sets



Scenario 3b — well-founded model & no answer set

Example (Scenario 3b)

r<—not s

g < not s p < not r u<nott
S<not t p 0 /

q < not s p < not r u < nott
t < not r

culprit set: {r,s, t}
P’ no answer sets

3-valued M-stable (regular) models: ((, ()
U= {r,s,t,q,q’,...}
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Inconsistency Scenarios

m P has no well-founded model

the only answer set is Litp
= culprit set: {a, —a} both strictly derivable
= reason: explicit negation

P has no answer sets
= culprit set: {a, ~a} one defeasibly derivable, other
derivable
= reason: explicit negation & NAF

m P has a well-founded model, no answer sets

P’ has answer sets S;’
= culprit set: {a;,—ai1,...,an, "an} ai,a’ €S/ one
defeasibly derivable
= reason: explicit negation & NAF

B P’ has no answer sets
= culprit set: {by,...,b,} odd negative dependency cycle
= reason: NAF
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Inconsistency explanations

Example (Scenario 2)

.......................... some logic program ..........................

m culprit set: {q,—q}

PrU{notr} Fyp q P U {not p} Fpp —q
#
P U {not —|t} Fup r
#
PoUD Fpyp —t
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Scenario 1 & 2 — no well-founded model

Scenario 1 — characterisation

If P has no well-founded model then:

the only answer set is Litp
< P Fpp aand P yp —a (for some a)

{a,—a} is a culprit set of P
& a,d €T} and P byp aand P Fyp &

Scenario 2 — characterisation

If P has no well-founded model then:

P has no answer set
< Bawith PHpyp aand PHyp —a

{a,—a} is a culprit set of P
& a,d € T), and a or 4 is defeasibly derivable (in P’)



Scenario 3 — well-founded model

Scenario 3a — characterisation

If P has a well-founded model then P has no answer set
and if P’ has n answer sets then

{a1,7a1,...,an,nan} is a culprit set of P
& aj,d, € S! and a; or a! is defeasibly derivable (in P’)

Scenario 3b — characterisation

If P has a well-founded model then P has no answer set
and if P’ has no answer set then

{b1,...,bo} is a culprit set of P
& by,..., by, by is an odd negative dependency cycle in P’ and
b; € U,/V,
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Example (Scenario 2)
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Scenario 2 — another example

Example (Scenario 2)
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Scenario 2 — another example
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Scenario 2 — another example

Example (Scenario 2)
g<—notr —q< —s,notp r < not—t S —
no well founded model, no answer set

well founded model of P’: ({q,q’,s',t'},{p, r})
culprit sets: {q,q}

-t



Scenario 3b — another example

Example (Scenario 3b)
S w w < not t t < —x

U< not v V< not t,not x X <

well-founded model: ({x},{y})

no answer set

—X < not —u

y < not x



Scenario 3b — another example

Example (Scenario 3b)
S w w <—not t t+ x x" < not v/

v < mnotv v+ nott,notx x< y ¢ not x
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Scenario 3b — another example

Example (Scenario 3b)
S<w W < not t t X x' < not o'
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S w W < not t t X x' < not '
v <+ not v vV < not t,not x X < Y < not x
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Scenario 3b — another example

Example (Scenario 3b)
S w W < not t t X x' < not o'
v <+ not v vV < not t,not x X < Y < not x
3-valued M-stable models: ({x},{y}),
UI/V, = {57 t’ ul? V’ W7X/}

negative dependency path: s, t, v/, v culprit set: {t,—u, v}
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Example (Scenario 3a)

.......................... some logic program .........................
well-founded model, no answer sets, P’ has answer sets
check complementary literals in answer sets of P’

culprit sets: {p,—p,q,—q}

PsU{nots} Fup q P3U{not s} Fnmp —q
4 4
PsU{notr}bFpps PsU{notr}bFpps
4 4
PsU{nots} Fyp r PsU{nots} Fyp r
4 4

PsU{notr}tpps PsU{notr}tpps
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Inconsistency Explanations

Example (Scenario 3b)

.......................... some logic program ..........................
well-founded model, no answer sets, P’ has no answer sets
check negative dependency cycle in P’

culprit sets: {—wu, v, t}

PsU{not v} Fyp —u
Py U {not t, ;ot x} Fmp v
P4 U {not Lu} Fup t
Pa U {not t/} Fyvp —u
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