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A Restriction Strategy for Automated Reasoning
using a Fuzzy Algorithm

Yong-Gi Kim" - Byeong-Gi Baek'' - Sung-Soo Kang "

ABSTRACT

Inference process of resolution-based automated reasoning easily consumes the memory of computer without
giving any useful result by producing lots of fruitless information which are not necessary for the conclusion.

This paper suggests a control strategy for saving the space of computer memory and reducing the inference
time. The strategy uses a restriction that comparatively itrelevant axioms do not take part in the resolution. In
order to analyze and determine the priorities of the input axioms of joining the inference process, the system
employs the fuzzy relational products.
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(32 1) 28 oI5 =H
(Fig- 1) A blockworld problem
list(axioms).
1 0 -T(On(xy)z) [ -T(Cle r(x),z} | T(Table(x),Do(Ulx,y),z)).
2 [1 -T(On(x,y).2) | ~T(Clear(x),2) | T(Clear(y)Do(Ulx,y),2).
3 [J ~T(Table(x),z) | ~T(Clear(x),z) | “T(Clear(y),2) | (x = y) |
T(On{x,y).Do(5(x,y),2)).
4 [] ~T(Table(u),z) | T{Table(u),Do(U(xy),2)),
5 [1 ~T(Clear(u).z) | T{(Clear(u)Do(Ux,y),z)).
6 0 -T(On(uw),z) | (w = x) | TOnlu,v),Do(Ulx,y),2)).
7 0 -T(Tabletw)z) | (u = x) | T{(Table(w) Do(S(x.y).2)).
8 [] ~T(Clear(),z) | (u = ¥) | T{(Clear(u),Do(S(x,y),z)).
9 {1 -T(On(,v),2) | T(On(uv),Do(Sx,y),2)).
10 0 ~T(x,z) | T(x,Do(Noop,z)).
11 0 -T(x,2) | TxDo(z)).
12 0 ~T(xDo(w,Doly,2))) | T(x,Do(lylw]z).
13 0 -TWOn(A,C)x) | Goal(x).
14 0 -Goal@o(x,y)) | Ans(x).

150(A =B
160 ®!=C).
170 =0,
18 (B 1= A).
190 (C 1= A).
20« =B
end_of list.
list(sos).

21 [] T(Clear(A),S1).
22 [1 T(Clear(B),51).
22 1 T(On(B.C),S1).

24 1 T(Table(A),S1).
25 [] T{Table(C),51).

26 0 -Ans(IUB.LOISACD.
end_of_list.
(32 2) 88 0|E £H|2]| A E Hel SH7(olo] o=

(Fig- 2) Input axioms of the block problem for the mech-
anical theorem prover
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2 [1 ~T(On(xy),z) | “T(Clear(x),z) | T(Clear(y),Do(Ulx,y).z))-

3 [0 -T(Table(x),z) | -T(Clear(x),z) | “T(Clear(y)z) | (x = vJ |

T(On(x,y),Do(S{x,y),2)).
4 {] -T(Table(n).z) | T(Table(w) Do(U(x,y),2)}.
5 0 ~T{(Clear(u),2) | T(Clear(u),Do(Ulx,y),2)).
12 0 -T(xDolw.Doly,z)) | T(xDollylwlz)).
13 [] -T(On(A,C).x) | Goal(x).
14 {] -Goal(Do(x,y)) | Ans(x).
17 0¢A 1= Q).
21 [1 T(Clear(A)51).
22 [1 T{Clear(B),51).
23 11 T(On(B.L),S1)
24 ] T(Tzable(A),51),
26 [ -Ans({UB,CISA.CID.
31 [ur215] T(Clear(a).Do(Ulx,y),S1).
42 [ur,23,2.22] T(Clear{C),Do(U(B,C),51)).
48 {ur,24.4] T(Table(A)Do(U(x,y),S1)).
55 [ur.26,14) ~Goal(Dol([UB.C)IS(A,C)x).

184 [ur,d48,3.31,42,17] T(On{A,C),Do(S(A,C),Do(U(B,CYS1)).
220 [ur,55,13] ~T(On(A.C).Do((UB,C)IS(A,L)) x)).
1181 [ur,184,12] T(On(A,C),Do([U(B,OIS(A,CIS1I).
1132 [binary,1131,220] .
------------ end of proof ————————~—=—-
(32! 3) A= FHz2| S0 &Y

- _.(Fig. 3) Output of the mechanical theorem prover
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HA 54 24 73404 LAt e 489 7
335 drde o] WA FFE ¥ AL,
HE-8e A4, 289 FHRL o] AU 4
dat= A9 & F8(d:if P then QoA Q ¥¥)7
FEHY AQGPT e d¥d e =4 ¥¥H 58
7] wgol}.

if P then Q; 918 A ~PVQ
P;wkd = P

o~ ~Q:EE 3 : —~Q

Tu9 2% 7FHE ol &3, 3194
olF &M WA o4 AL Y5t

£

« 19 =549 H=A) gt
84 ~T(On(x, y), 2) | —T{Clear(x), z)
| T(Table(x), Do(U(x, y), 2))
AL e 4:
T(Clear(A), S1)$} 422 :0.5 (T(Clear(A) <}
T(Clear(x)7} F&7}5)
T(Clear(B), S1)s} 48 H:0.5
T(On(B, C), S1)s+ AFHA:0.5
T(Table(A), $1) Y30
T(Table(C), S1)ek YHH:0
—Ans([U(B, C) [S(A, OD=t g4 :07 (HE:U
(B, O Ulx, )7} F27H8).

9y E A A 3}

¥ H :-T(On(u, v), z) | TOn{y, v), Do(S(x, y), 2))

ALPF N B: o
T(Clear(A), SD2 YHH:0 (£9] ojd FELIAL
2E ¥7H%) '
T(Clear(B), $T) 420

“T(On(B, ©), S1)st YFA:0.5
T(Table(A), S1)s} A :0
T(Table(C), SN+ 45 A0

—Ans([U(B, C) |5(A, C)) s} 9423 :03 (Fut7:8

(A, C) & S(x, )7} F&71%).
u b < d < i
1 Q5 05 A5 0 [ a7 .
Z 05 a5 05 0 0 07
3 s 05 0 05 05 03
4 ] 0 0 05 05 07
3 . 35 L1 [ 0 Q 0.7
6 [ 0 05 0 0 07
7 0 0 0 05 05 04
8 05 0.5 0 0 0 . 03
3 0 0 05 0 0 03
10 05 05 05 05 05 1
pis 05 05 05 03 05 1
12 05 05 05 05 05 1

(32 5) WA 2y 8y
(Fig. 5) Fuzzy input matrix
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1234567891011 12

1110110101 1 1
1110110101 1 1
1111101101 1 1
1111111001 1 1
1111110101 1 1
1111111111 1 1
1111111111 1 1
1111111111 1 1
1111111111 1 1
0010000001 1 1
0010000001 1 1
0010000001 1 1

o
H O WO N3 W -

bt
3]

(3% 6) HX) B Yy
(Fig. 6) Fuzzy output matrix

A3 WA 4 =dF o) /L el Hyy ;|
27 A% AHfuzzy implication operator)= Lukasiewicz
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36. A HE F=0l of 5t 2
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{10,11, 12}

N
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\ /
Y
(45)

. -I
(6.7,89)

(32 7) A HE 7=
(Fig. 7) Thesaurus
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