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Abstract: A greedy default logic is proposed in this paper, in which pseudo extensions is defined with aim of keeping as much
information of the defaults as possible. The paper proves that a GD-extension of a default theory (7, A) in the greedy default logic may not
be any extension of the default theory, and vice versa. An extension of the default theory may be a subset of a pseudo extension of a
default theory (7, A) in the greedy default. Hence, the default logic, the greedy default logic and the greedier default logic are different
logics.
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(1]

[4]

Bird : Flying
Flying

s

default logic)™
[11]

[14]

s

>

Man(Jone),—~HasArm(Jone),

Gentzen
(
E,
1
3
1
1.1.
[
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Reiter 1980 ,
21 (nonmonotomnic inheritance network)!*!
[5] ) oo ,
b “ 2 ” F (T’A)7 ’T ,A
R ‘Lukaszewicz[®
R (variant)
. (justified default logic)™ (constrained
. [10]
OWL-DL (2l ' , ()
, (T,A), ,7={Man(Jone),—~HasArm(Jone)}, Jone
Man(x) : HasArm(x) A HasLeg(x)
HasArm(x) A HasLeg(x) ’ ’
(T,A) Th({Man(Jone),-HasArm(Jone)}),
Jone
Man(x) : HasArm(x) A HasLeg(x) HasLeg(Jone).
HasArm(x) A HasLeg(x)
2 B ( GD- )
5 qA" r s qAr {p"‘q}
, ———GD
[15]’ ——GD >
, ( ) ;
) ;
5 GD' s
GD- E', EcCE'.
2 —GD
——GD .- ( GD- )
5
L,L

>

PosL15e5
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° ANV
p=pl-plord|pVé.
M V. @ M ) MEg,
v(p)=1, g=p
v(p) =0, $=-r
MEa  MEg, =g
MEad  ME®, p=pve
1.2( ). s PYn .
X
L4 ¢3l//15"'5‘//naZ 5
oy 0 , pre(d);
® Y., ¥y o > JUSt(é)a
® y ) R cons(0).
s s fv o , "
4
1.3( ). r (T,A), T A
> I=(T,A) .
IRTON ). I=(T,A),A AA)

o Arl).T c Ar(4);
0 A r2). Th(Af(A)) = ~r(4);

oA 3). 5:%@, ben (A), & Asmy, ¢ A, g enq(A).
Th(4) 4
15( ). r E,  E A . E=n(E),
1.6. E I=(T.A).
E 0=T,

E,., =Th(E,) u{z (EVeVs p e By 2 E}
x

I=(T,A) E=JE.

1.7( ).
0 =, v=d;
(i) oV hnd, V=  y=d.
~(pvgIn(rvs), DPVGINVS=@P  PAFGATPA(IVS)=@.
DPAF,GAFDA(VS) 1) , 1) R

é, v ¢ : v=¢,. v

1.8( )- Avisowl, v v ¢ , =g/ A il A,
7z 4, y ¢ , yedy ¢ , ycd yEd

F=(vaIn(rvs), DVGIVS,PAF,GAT,PA(FVS)S P,
19 ¢1’¢25 l/ll l//27
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) vi=d VI=dVd VI=Gindy;

(i) yicd vk —YCPLVIVIACS AV WVIAWMCSHAD.

1.10. b v y=d vy
111 = ¢
g, PP ¢ : yeP(9) q)={[p1],-.[pal}
» o oled pi ¢ , =P V/A,....[p.) D).
Y1, yreP(4),
wiNy: =maxi{y y CyLy Cyal;
Y Dy, =miniy ty DY,y DY,
112. VL eP(@,yiny, iV, P(P=(P(9).0.N,4,4)
¢ A
1.13. L, eP(d), yicy W(y1)2t(ya),
Ty Ny, =1(y) VU T(Y,);
Ty, Vy,) =t(y,) N z(y,).
2 —GD
, : =T,
T = {Man(Jone),—HasArm(Jone)}, A = {Man(x) ~~ HasLeg(x) A HasArm(x)}.
A E=Th({Man(Jone),—~HasArm(Jone)}).
s HasArm(Jone)AHasLeg(Jone) —HasArm(Jone) HasLeg(Jone)
,E'=Th({Man(Jone),—~HasArm(Jone),HasLeg(Jone)}) r (GD- ).
2.1. TA = THA, . , 11,7, AL, .
A1, 0, A==0=A,, A Ay ,0 , Ay 0,
S Ay .
TIALSA=T,0ALA, : TIALL A 5 T,0A,,A,.
5 gepre(A)pre(A), T# ¢ ; T+ pre(9).
, ' P~y T, TH¢
s , v T ; R v T . T
v P.
T . f ,
, > 4 ) 4
. , 7 v, ;
.9 , 4 v ,
.y . s
, v T
——GD :
T A A 5 A,
S=¢~~y, TH ¢.
2.2. Atomic " -rule:
TH¢ TH—p TH¢ THp

T|AI>¢W p>A2 = Tsp ‘ A17A2 ’ T|A1,¢W —|p,A2 :>T9_'p ‘ A17A2 .
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12 T o, T|A,,p~y,A=T,0|ALA, 12
2.3. Atomic-rule:
TH¢ TH—p TH¢ THp
T|AL¢~ p,A, =T, A|ALA, TIAL$~—p,A, =T, A|ALA,
) ) T ,
T , ,
2.4. At-rule:
THP TIAG v . A STy [ALA, Ty (AL~ v, A S Ty, [ALA,
T|ALg~= v Ay, Ay = Ty Apy [ALA, .
A¥-tule Py Ay, TH¢ , T P~y T iy,
T Uiy} Py, Tuly.y,}, T P>y A, TUly, A
Y-
,Ai-rule :
THG TIA Gy, 0, 2T, [ALA, Ty, |ALe =y, A, = Ty, [ALA,
T|ALG >y Ay A, 2 Ty Ay, | ALA, '

TH¢ > T P~y Ty, TUly,} P~y
Tuly,y,}, T Py AW, T Uiy, Ayt T LW, TV
IR s s s > 4

. v T
2.5. Al-rule:
TP TIAG~y . A, =T.6[ALA T.6[A¢~v,,A)=T,6,0,|ALA,
TIALP~>y, nyy, 0, = T,6 AO|ALA, '
TG T|AL~y,,0,=T,6,|ALA, T,6,[A,¢~y,,A,=T,6,,6 [A,4,
TAL¢ =y, Ayy, Ay = T,0, A0, [ALA, )
0 6 i v .
Al-rule s P~y T 17 . N4 T
% s YAy yinyy, T , gy oy,
! . . T={ph¢~>v Ay, =p~qr—g.
P~q {p.q}, P~ =g {p—qi.
2.6. V¥ -rule:
TEPTIALG~y . A =Ty |ALA, THP TIA G~y A =Ty, [ALA,
T|ALP =y vy, Ay = Ty, v, |ALA, | TALG =y, vy Ay = Ty Vi, [ALA, '
virule T w 2] T wvivy ,
WiV T . v T , v
2.7.v -rule:
THY TIAG~ v, A, =T,0[ALA, TIAG~y,,A,=T,6,|AA,
TIALG >y vy, Ay = TALA, '
0 6 i ¥
vVorule , WiV i, 7. . v W T . T
Py Gy, i ¥ > Vi ¥ T >
$TS b
2.8. TR-rule:
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LA =LA, TA=TA,
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T A =T A,
,TR-rule s T|A = T5|A,
T1|A\=T5|As
2.9( ). S S, Al Ay(Ay
S||A=S,/A,  GD- , FeP S, |A, =S, |A,, S)|1A1=8,]A,
nT ;
)T Axiom ;
)T ,
, T )
r=Ta), . T={phA={p~q.q~r},
THpTH—g p.qtq p,qtt—r
plp~q.9~r=pqlg~r pqlg~r=p.q.r
T|p~q.q~r=p.q.r
TNA=p,q,r , TA=p.q,r .
2.10. S1|1A=85/A,, S1|A=S,A,  GD-
2.11( L ). I=(T,A) A
v I=(T.A) L : A o8
FP Ty | Ay 6, Ag = Ty, 6 | Ay, A,
FPTL A, LA, 2T L0 A LA, L
e ijl |A,>1’ ’(SIV’AH” 4 ijl’gj ‘Aj—ly’Ajflu >
T by,
JAy=A=Ag UAGA =A,  — (5.} =A, UA,; SeA, 6=6
SeA,, 5., ="
T
r , , GD-
2.12(GD- ). I=(T,A), T A
I=(T,A) GD- s L=6y,01,0,...,0,...,

FP T | Ay, 61, Ap = Ty, 0, | Ay Ay

FeP T | A SN 2T L0 A LA L

)
i=0

E:Th[

S =T,T=T_,91{0}; Ay=A=Ay WAy, A=A —{6} =7, UA;

T, I pre(d); s del

s, ="s.

s T5|A=T;5|As

2).

s ArcALLSIES,.
L, L=01,0,...,0,,....

b

D
T, ¥ pre(6); ,
| E
SeA, ,, 6="6,,
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E I=(T,A) L GD- . ¢epre(ﬂAij,Eb‘¢.
i=0
s GD- . s
R ; GD-
. , GD-
s ArS)=ThT Vig:SESEW =y, ¢~y eA}), ,E
2.13: I=(T,A), T ={p;,—p,},A ={ps ~ D4s P, ~> Dy A D3, Py ~ Pa}- L A > >
L =py~> py, Py~ Py A D3, Py~ D I=(T,A) L GD-

Step 1.
I, =T,A)= A 5k0 =Py~ Dy APy Ay ={py ~ it Ay ={ps ~ po s

Li-p L-—p, Li=p LY —py
Ty | Ay, o~ Py Ay = Ty, A Ay Ay Ty | Ay, Py~ P Ay = Ty, ps | Ay, Ay

Ty | Ags pr ~= Py A D3 By = T, Py | Ay, Ay
FO T [ Ao A = T, 6, | Ags Ay, 26 = ps.
Step 2.
A=Ay YAy ={ps~ py,py~ o} T =T, 916,

Ko

15 5k, =Py~ Py =D,Ap ={p, ~ Py}

T Fp3 TV ——p,
T | ps~ A =T, p, | Ay

T b~ poAe ST A L6, =1y

Step 3.
Ay =Ag VA ={p,~ P}, T, =T {6, }; &, = Py~ Py, Ay =D, A =

Li-p, I-—p,
T, py~ p,=>T,,A

L py = DA L6, = A

2

Th(T5) I=(T,A) L GD- D3.Pa I=(T,A) L
3 -GD
3.1 S ={p.,—q,,—q,} 6=p~ (g Ag) A (g5~ q,). , St p, é
S ; S ) ) S .
Stp St —q Stp St—q, Stp St g, Skp St—gq,
Slp~q=58,q Sqlp~a,=8,q9,4 Slp~>¢=8,¢5 S,¢:1p~q,=S,4,,4
SIp~aqng,=S,q SIp~a3nq,=S,q,
S~ (g Ag) A (g5 A q,) = S,q, A gy
911\q3.-917q3 (917q2)N (931 q4) s (@1ng2)N(g3nga)
> , 0 cons(9)
3.2.
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3.2. S, ALA, S=¢~y; , ¢ e
pre(A,), SHg. , S|AL¢~y,A,=S,0|A,A, GD- , 0 v
174
v=p Y=—p, ’0 4 > . N4 j’
y/ b
: 174 .
FOP S |AL P~ w, A, = S,0]ALA,, , S|AL$~v,A, = 8,0|AA,
Ly=yivys.
, 3

S|A1’¢WI//1’AZ :>S"//1 |A1’A2
STAL >y, Ay = S v, |ALA,
S‘A1s¢WW2>A2 :>S,'//2 |A17A2
SIALG~y, A, = Sy, v, [ALA,
S|AL, g~y A, = S,6ALA, S|ALp~y,,A, =S8.6, ‘ApAz.
S|ALp~~y,A, = S|ALA,

1 2 , N7 , .3 )

2Zy=pings.

, 3 :

STALG > LA, = Sy [ALA, Sy [ALg~y,.A, = S,p.1,|ALA,
STALG~> W Apy, A, = Sy A, | ALA, '

S|ALE~ 1,0, = 8,6 |ALA, S,6|A,¢~y,,A,=5,6,6,|A,4,
S|ALG =y, Ay, A, = 8,6 A0, 1ALA,

SIALG 3,0, = 8,60, |ALA, S0, AP~ y,0,=8,60,,6|A,4,
S|ALP~=w Apy, Ay = 8,6, A0, |ALA, .

s

1 s R7VN s . 2 .
S|ALG w0, = 8,6 [ALA,  S,6|ALp~y,,0,=5,6,6,|ALA, GD- ;
N ) Vi W . ,0=010,. N0 yiv,
3 2 . (|
3.3. S, AN, S=¢~y; s
@ €pre(A)), St . ,S|ALP~w, A, = S, |ALA,  GD- 3 Sk, SH—w.
174
y=p ¢=—p, ;
W
Ly=yivyn.
=) S|o=S, , S|6=S, v ,
S|g~yi =Sy, Slg~y, =8y,
S|~y vy, =Sy vy, S|~y vy, =Sy vy,
> Slg~y, =Sy, Slg~y, =Sy, . Suiy}
SOy} - SUlniv, - SHawp.
(<) St -y, St -y, A=y, SHay St —y,. St =y, ,S|g~
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S~y =Sy .
Slg~~>yivy, =Sy vy,

Sl wivy, = Sy v,

1767

, St =y, Slg~~vy, vy, =Sy vy,

1
2Zy=pings.
=) S|6=S, w , S|6= S,y ,
Slg~y, =Sy Sy léd~y, =S,y
S|g~y = Su Ay, '
S|~ w, =Sy, > Suiy} . Sy gy, =S,
Vi, ¥ , SOy} C LSV AYL) . Sty
(<) St=y,  Stoyvay,.  St=y SH=p,. SOy} s LSy oy,
S~y =8y, Sy ld~v,=Sy.y, . AT,
Slg~y, =Sy Sy ld~y, =S,y
S|~y Ay, = Sy, Ay, ’
S|P~y Ay, = Sy Ay,
2 (|
3.4. S, ALA, S=¢~y; )
@ epre(q)), St ¢. S|ALp~~y, A, = S,0|A,A, GD- , Su{b}
4
y=p ¢=—p, ;
: v
Ly=yivys.
1.1: 6=y v ys,
3.3 ,
1.2:6=4,
2Ziy=pings.
2.1:0=6,16,.
Slg~y=S5,6106, , Slg~y=S5,6 106, ,
S|~y = S.0, S.6,|¢~ v, = 5.6.6, 0
S|~y Ay, =S.6,10,
Slg~y,=8.6, 5,6,|¢~w, =85.6,.0 )
S|~y Ay, = 8,610,
) (1 o 6 (2) o 6 .
1 L Slg~y=S8.6 , SUif} - L8014y, =S5.6,.0,
> ,SUigu{o,} . NICAZINZY;
@) @
22:6=y1n6,  =6Ay,.
2.1
2.3:=pinps.
33 , (|

© hRBIEB IR

http:// Www. jos. org. cn



1768 Journal of Software Vol.28, No.7, July 2017

3.5. I=(T,A), T A . E,
E I=(T,A) GD- , E
GD- N n
n=0 To=T,T , $T 0% . .
$n=k$ , , T . on=k+1 , ¢ s

FGD Tk |A]’§’A2 :>Tk’9|A]’A2’

T,.,.=T,vi{6}. 3.4,Tq . GD- , i, i=j,
TcT, ,M]}:TM. s n, T, ' T, . GD- E:Th[o ,.],
i=0 i=0 i=0
E . O
4 GD-
2 , GD- , , nr
GD- E E ?
, GD- ,
, GD- E, E' E'CE? E',
GD- E E'CE?
R ,Jone ; R
R ?
4.1: I=(T,A), , I'={Man(Jone),—HasLeg(Jone)} , A = {Man(x) ~~ HasLeg(x) A HasArm(x)}.
o :
T FMan(Jone) T F—HasLeg(Jone) T +Man(Jone) T ¥ —HasArm(Jone)

T | Man(Jone) ~ HasLeg(Jone) = 7,4 T,A|Man(Jone) ~» HasArm(Jone) = T, HasArm(Jone)
T | Man(Jone) ~~ HasLeg(Jone) A HasArm(Jone) = 7', HasArm(Jone) .

. GD- Th({Man(Jone),—~HasLeg(Jone),HasArm(Jone)}). R
Jone Jone
4.2: FZ(T’A)aTz{p}aA={51’§Z}’ ’é‘l:pw_‘qlaézzpwal\qr

T—qFp T.—qi-—q  T,—qFp T,—q F—q,

Tkp THg, T—qilp~q=T,~q T.=q|p~q,=>T,—q.q,
76,6,=>T,—4,|6, T,—¢,16,=>T,~q,,9,
T16,,6, > T,—q,,9, '
THp TH—q, T.qtp T,q, %" —q,
T\l p~q,6=>T,4 |6 T.q.|p~¢6,=>T,4,9,16, T.qirqtp T.q,nq, g
T16,,6,=>T,q,nq,19 TsQ1/\‘I2|513TsQ1/\‘I2s/1.
T6,,6,=>T,q; nqy, A
s r GD- D E =Th({p,—q,,9,}), E; = Th({p,q; A q,}) s
, I CEy =Th({p,—q,}),E, =Th({p.q, A q,)}, E;CE  E=Es
GD- GD-
4.3: I =(T,A),T ={p},A={5,,0,,0;,6,}, ,0,=p~—q, 0, =P~ —qs, O3 =P~ —q,
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8y =P~ (4 NG NGV 4y
L=01,0,,03,04 .
S, S,
T16,6,,0,,0, = T,—q,,~43,—94 |64 T,—q1,—43,—G4 |6, = T, =¢,,—G3,—q,,
T'16,,6,,0,0, = T, —qy,—43,q,

~ (TR)

S,
Ss S,
_ T161,0,,65,6, = T, =1, =45 163.0, T.=41,=4;165,6, = T, =4, 243,44 | 6, (TR)
T'6,,6,,65,6, = T,=q,—43,—44 | 6,
S Se
_T16.6,,6:,6,=T1,24,16,,6;,6, T.=4,16,,6;,6,=T,=¢,—4;|
T6,,6,,6,,6, = T',=4,,—45 63,0,

S, = T,—q1,~q; - p T,—q,,—q; 1 q, (Atomic*)
T,—4,,745 165,60, = T, —q1,—43,q, | 6,
g = THp ThHgq
’ T16,,0,,6,,6, = T,—q, |6,,05,6,
T,—q,Fp, T,—q, ' g,
T,—4,16,,05,6, = T,—q,,—q5 | 65,0,
S, , ( 9 T
S Ss
_T'p=@rg)rg;=Tq, T'lp~q,=T.2
T'6,=>T.q,
S Sio
_ T'lp~grg;=Tq, T'p~q=>T,4
T'|p~= (g rg) A =T'q,
B T'tp T'F—q,
_T'|pwq4:T’,/1
S Stz
_Tlp—a=TA TAp~g, =14, 1

Sy

s, %% (TR)

(Atomic™)

(Atomic®)

6=

T U{=q,,—q3,—q,} ):

s, oM

S, 7!

(Atomic™)

8

S, - -
T'\p~qng,=T.q,
S = PP TF atomic)
T'\p~q,=>T,2
" :w(p\tomic’)
T p~q=>T,4
S, = ,T tp ”L_'qf (Atomic*)
I'lp~q,=>Tq,
85,56:58,510,511 NP Atomic . , ,
T|6,,6,,05,6, = T,—q1,—q43,—q4,9,
1 .
GD- 5 r GD- E, = Th({p,—q,,—q5.—q,}).
, r 23 , ,
24 ' r 3 GD-

E, =Th({p,—4q1>—q3,—4,})
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E,= Th({paﬁqlaﬁ%s((ql A 6]2) A %) \4 ‘h})a
Ey =Th({p,—q,,(((q) A 92) A G3) v 443)

s. s, ?I\ s.,/Su S,
\ S“/ s, \5'1 / Ss
NN

N

T8, 8, 8y, 0, = T, =q,, =g, =,

Fig.1 Structure of proof tree

—q,.

—q,.

Vol.28, No.7, July 2017

Oy=p~

1
ELEy  Ej r ELEy  Ej
, GD- . I GD-
, GD- , GD-
4.4 I =(T,A),T ={p},A={5,,0,,0;}, s 0 =D~ G NGy 8, =P~ g
43 , I 6 , GD- .
T|6,,6,,6, = p,qy N4, T|6,,65,6, = p,qy A4, T|6,,6,,6, = p,—q,,4,,
T|6,,65,6, = p,—q;,—q,, T|65,6,,6, = p,—q,,4;, T|65,0,,0, = p,—q,,—q;-
GD- , I 4 GD- .
E, =Th({p.q: A 4>}), E, =Th({p,—4,,9,}),
Ey =Th({p,—4,,—4,}), E, =Th({p,—q,.9,})-
va
Es=Th({p.qy ~9»})  Eg=Th({p,—q;,—q,}).
E\=Es,Es=Es, E, E; , GD- r 43,
,GD- E, E,
GD- ? .
4.5: I'=(T,A) TI'=(T,A), T={p},A={6,},A"={5,,6,}; O =P g NGy, Oy =p
r r I 1 .
rtp ptq P4 -p pa i,

Plp~q=pq pP.qlpP~ 9= Dpq,9
Plp~>qNgy= Pgi NG,

al ,
pkp ptg p.a-p et q,
plp~q,0,=pql|d palp~ q,,6,= p,,q,9,15 P4 p pgbg
PP~ qi NGy 0, = Pqi NGy | 5, P-4 AG |0 = prgi AGys A

P16,6,= p,gqi nq,

5
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p—q b p p—g kg g b p p—g =g,
Pq | P~ g = Po—gi A py—q | P~ 4y = Py,
PG | P~ i NGy = P59,

16,6, = p,—q,,4,

pEp pig
plp~—4,6 = p,—q 15

s r GD- (E=Th({p,q, A q,}), r GD- E =Th({p,q, A q,})
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