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Abstract; FLUX is a constraint logic programming language based on fluent calculus, using which agents can reason logically

from their actions and sensor information in incomplete states. The incomplete state is encoded by the constraints in FLUX.

However, the existing constrains in FLUX are not complete to cover all cluent calculus state formulas, which to some extent re-

stricts the range of applications of FLUX. This paper addressed this problem by adding negative disjunction constraints into

FLUX, implemented it by constraint handling rules ( CHRs) , and proved the correctness of negative disjunction constraints u-

sing the semantics of the cluent calculus, which enhanced the ability of FLUX to express incomplete states.
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all_not_holds(F,C,Z)

or_holds([ Fy,-,F,],Z)
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if_then_or_holds (', [ Gy,

Hy, - H,o6 6 1B B, (1)
H \H,=GI|B (2)
Hy,- H,=6G - ,G|B,--- B, (3)

(1) (2) AN, = (3) IR, H, - H, K
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or_not_holds( [ F],Z) <\ +length(F,2) | not_holds( F,Z) % 1
or_not_holds(V,Z) =\ + (member(F,V) ,\ +length(F,2)) |
or_and_not_eq(V,D) ,call(D) %2
or_not_holds([F],[ ])&\ +length(F,2) ltrue %3
or_not_holds( V,[ ])©member(F,V,W), \ + length(F,2) |
or_not_holds(W,[ ]) %4
or_not_holds(V,Z) <member( F,V) ,length(F,2) ,\ + (or_and_
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or_not_holds( V,[ [ neq( ArgX ,ArgY) ,
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or_not_holds( [ ] ,W,[ _IZ])<or_not_holds( W,Z) %9
not_holds( ¥,Z) \or_not_holds( V,Z) ©member(G,V,W) ,
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all_holds (F,C,Z) \or_not_holds(V,Z) <
copy_fluent(F,C,F,,C,) ,member(G,V),
member(G,V,W) F; =G, \ +call(#\+C,) |
or_not_holds( W ,Z) %11
all_not_holds(F,C,Z) \or_not_holds(V,Z) =
copy_fluent(F,C,F,,C,),
member(G,V) ,
F1 =G,\ +call(#\ + C,) ltrue % 12
or_and_not_eq( [ ],0#\ =0)
or_and_not_eq( [ EIEq] ,D,;#\/D,) : -
(length(E,2) — > (member(A,E),
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or_not_holds( [ ],[neq([x],[y]),not_holds( F(x),z) ],

[neq([a],[y]) ,not_holds(F(a),z) ] 1,[F(y)Iz] )%
or_not_holds([ [neq([x],[y]) ,not_holds( F(x),Z) 7,
[neq([a],[y]) ,not_holds(F(a),Z)]],2)

RBE F 2 i A B AR, B or_not__holds (3, ,[f1Z])
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[ not_holds(f,f7) V& 1V & = V& (10)
Fi A1 [not_holds (f, ./ 2) V & =
£V [nol_holds(f, ,7Z) V& ] (11)
[not_holds( F(x) ,F(y) Z)VE JVE =
E V[ (x#yAnot_holds(F (x),Z))VE]; (12)
Cor_not_holds([ 1,[/121) V& ] =&, (13)

%7 ~%9 KH CHRs "5 AR, 9% 7 v =X (9) JiE
W,%8 AT (10) ~ (12)3E, %9 AT (13) WEH % 10
TGN Vi FEA U R 29 % v 28 R BOR BT
ZI5 or_not_holds( V, Z) 24N true, 7 12 (14) IEIH .

not_holds(f,Z) D[ (not_holds(f,Z) V&) =T] (14)

%12 &K% 10 BV S AR 1 — S 0T, A5 B Pro-

log A—THTAVEFLAL & AR FE AT, LIERA R T X (15) RTEmd .
[V (x)(c(x) Dnot_holds(f,Z)) ] D[ (not_holds(g,Z) V&) =T]
((F0)m=g) (15)

% 11 ST V i AT LS 2R R D g i i
JAT LA B, 295 or_not_holds (V, Z) #4547 or_not_holds
(W,Z) , W2 MFNF VB 25 BT i J5 s 1 51 3, B 24 5
all_holds 5 not_holds ANFT RE[H] 7, iEAf I AT B =X (16) TiERA «

IV (X)(e(x) Dholds(£,Z)) ] Anot_holds(g,Z) | =F
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BRNRIAE(3,3) (AN TR (B ST A A PR )
Horp Ak B [ e AR TN 5 ST, BRI I A N BV
Hlas NERIFEIIMA S (1,3) ((3,3) AT AEARBE & 4, (HAHE

AAGEIEAS, Hlgs APATRFIE
IR o AL ik
nit(Z0) . -
70 =[in(1,1),at(dl112) | Z],
not_holds (occupied(1,2),7),
not_holds (occupied(2,2) ,Z) ,
not_holds (occupied(3,2) ,Z) ,
not_holds (occupied(1,1),7),
or_not_holds( [ occupied(1,3) ,occupied(3,3) ],Z),
all_not_holds (occupied(_,0) ,0#=0,7)

BRI AN
poss(enter( X1,Y1),[ Light]),Z): -
knows_val([D],at(D) ,Z),
knows_val( [ X,Y],in(X,Y),Z),
connect(X,Y,X1,Y1,D),
knows_not( occupied (X1,Y1) ,Z)
poss(go(D),Z): -
knows_val([ X,Y],in(X,Y),Z),
(oritate( X,Y,X1,Y1,D,Z),
knows_not(at(D) ,Z) ;
connect(X,Y,X1,Y1,D),
knows_not( occupied (X1,Y1) ,Z) ,
knows_not(at(D) ,Z))
RSB
state_update (Z1, go(D),72, [ ]): -
update(Z1, [at(D) ], [at(_) ], Z2)
state_update (Z1 ,enter( X, Y, [ Light]) ,722): -
update(Z1,[in(X,Y) ],[in(_,_)],22),
light (X, Y, Light,Z2).
5B .
e(1,1,1,2,d1112)
connect (X,Y,X1,Y1,D): -
e(X,Y,X1,Y1,D);e(X1,Y1,X,Y,D)
oritate( X,Y,X1,Y1,D,Z) . -
knows_val([ X_g,Y_g],goalroom(X_g,Y_g),7Z),
RlisX_ g -X,R2isY_ g -Y,
(R1L#>0 - > Dl is1;
Rl #< 0 - > Dlis —-1;
Rl #=0 - > Dl is0),
(R2#>0 - > D2is1;
R2#<0 - > D2is —-1;
R2#=0 - > D2is0),
((D1 =0;D2=0),direct_x = DI, direct_y = D2
direct_x = D1, direct_y = 0;direct_x =0, direct_y =D2) ,
X1 is direct_x + X, Y1 is direct_y + Y,
connect(X,Y,X1,Y1,D),
knows_not(occupied (X1,Y1) ,7Z).
light(X, Y, percept,Z) : —
X_east #= X+1, X_west##= X -1,
Y_north#= Y +1, Y_south #= Y -1,
(percept = false,
not_holds (occupied ( X_east,Y) ,7Z) ,
not_holds (occupied (X, Y _north) ,Z) ,
not_holds (occupied (X_west,Y) ,Z) ,
not_holds(occupied (X, Y _south) , Z) ;
percept = true,
or_holds( [ occupied ( X_east,Y) ,
occupied (X, Y _north) ,

occupied ( X_west,Y) ,
occupied ( X,Y_south) ],7Z))

PAT BARIE) main(3,3) , BVESRIVAZE N (3,3) , PUT5E
BT 45 S AE 7 41 : enter (1,2) . go (¢1222) L enter (2,2) . go
(¢2232) .enter(3,2) .go(d3233) \enter(3,3) , AL FHILIR .

not_holds (occupied (3,3),_)

not_holds (occupied(1,1),_)

not_holds (occupied (1,2),_)

TERIAARAS T IAT enter SIFEREERR (1,2) , BN HAT
O, KT Light FAE, I 75 295 P32 5, : or _holds ([ occu-
pied(1,3), occupied (2,2), occupied (1,1), occupied ( = 1,
0)]1,2), 245 not_holds (occupied (1,1),Z)  not_holds ( occu-
pied(2,2),7Z) Flall_not_holds( _,0) O &AFAE T LR FEP | 1X
PUAS 2 R0 A A 25 G HEAS holds (oceupied (1,3),2) , BRI
occupied(1,3) LAY PR Z (MLERIRES Z W LS A oc-
cupied (1,3) F1ZE & Z1) SIFBUE AR ZE R or_holds 295, 2R
FEF T HLZ) SR or_not_holds ( [ occupied (1,3) , occupied (3,
3) 1, occupied(1,3) oZ1) Zub B HE 4% £ 58 not_holds (occu-
pied(3,3) ,21) &, RIINAEE (3,3) At A 40, I HL#ER A AT L
A B RINAZE(3,3)

4 HFRIE

ANGE RIS UNT I 2 5 T S VR R 2 A #f B i
PP ) G R IR 2 — | B HHSE I FLUX YRR 254 K
SRR PRI RE 1, ASCTIA AT IRZI R, il id CHRs
TNASE I, JFHE T s S Rl SO ST R 29 R A IE R AT
TA3HT NTIESE T FLUX XA SE AR R) RIKRE T, 2 T
FLUX Zh B[R RE T
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