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MGTP: A Model Generation Thecorem Prover in
the Concurrent Logic Programing Language KL1

Ryuzo HASEGAWA* Hiroshi FUJITA!

Thiz puper presents a novel technique to muplement nuelel generadion eesel theorem provers for first
order logie in she concurrent logie programming laeguage KL The wmodel generation metbod makes ot
poasibile o nse only matching in place of full-unifeation with oecuars-clieck o Ue given clause set salisfies
the condition called range-restrictedness, As o consegquence, a logical viniable in the clause set can he
represented with o KL variable: unification can be exeented divectly by the head-onification of a KL1
elanse; and many of the KL1 system features can be mude available for efficient exerulion of the theovom
provers bailt wpon it. In addition, this paper presents two kiuds of methods to climinate redondant
compitations in conjunetive watching which woild be o primary canse of significent speed-down of the
miodel-generation based theorem provers. Although a simiinr method called RETE has heen proposed for
eliminating sone redundaucy o production systems, the method is restricted to Horn clause sets. Our
mietliods, however. can be applisd to were general eases including non-Horn clanses,
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o3, p{R, X}, [} R) s =vruaiR=01: [X]D.
el3,plx, ¥y, 1 (X)L R) :—trualRes (X, £(Y) ),
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DHEFIL S I3l EL T v,
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SHAEELE Lo R siomT
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MERC I£TiE, —A%- MG EOaTE 4,... ., A i
L, MEAICHFIHERSEEI-F+ L5 7440

cjmC[N:L|Cs},Col,Delta, M, RE Rt} : ~trus |
Cal=[N:L1lcs2],
cimi{N,L,L1,Dakta, K, [[1], (1,06, 01D,
ejniCs,Cs2,Delta, M. B1 AL},

cim{[],0a1,_, .. Ah, Ae):-trua|Cal=[] ,Ah=Re.

£jmi{N, [5nlLs],Lai, Delta, M, %p,0p, Ak, Ae) : -2rus|
Lei=[RewSn|Lel],
¢jm2{N, [Dalta|u] +DOp ,NewSn , 31 ,Bn,D1),
cjn2(K, [Deltal +3p.51.5n,04, []),
cjni(N,Ls,LaZ Delta,H,8n,Dn,Ah, At).
cjml(N,[],Lal,Dalta, ¥, 5p, 0p, Rh, Re ) =tTual
Lai=[],
cjnZ (N, [DeltalHl,Dp,Rb,Ri,_, ),
¢]miN, [Deltal , Sp, R, Re, . 3.

ejm2 (N, Aa, [V|Va] 80,5t Dk, Bt ) : ~trus|
cjod(K, 4a ¥, 50,50, 00,010,
ejm2(¥,Aa,Va 81 5¢ D1,0¢),

ejm2(_,.,[],5h,3t.0h,0¢}: ~trusl
She3e . Dh=Dt.

cjm3(N, [A|Am] ¥, 5k, 5¢,Dh,Dt) s =tzuael
preblem:c(N, A,V R},
(R=fail-»>Sh=351,0h=01;
R={_: _)-»Sh=[R|=1]) ,Dh=[RID1];
otherviss tros-»Ske[R]51] 3,
cima(N, A3,V 51 ,5t,01,De),
cjm3(_, [1,_,8h, 5%, 00, 0t) r-tua |
Sh=5% ,Dh=Dt .
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DRAMS iETigEifE V- F F Ay L A loai e
TAREE Y LOBRSHELEEL, TORES L
DA EEEODT R LA TRHAADBS ST izt L,
MERC #ETE A, ... A, 03T 5 HEEEHRETS

clel, trva, [1.R):-truslR={pla, al;q{l].
cele2, e (X, (X}, [],R}:—true|R=ralss.

cled 1,p(X, X}, [} ,R)i-trealR=(1:[X}).
cled 1, plX, ¥}, 10 [X] . R) s —vrus [ Res{X, £(¥)).
cled _2,p(k, ¥}, [1.R):-truelRs{1:[X,¥]},
cle3 2,plX,X),1: (X, 9] B =trus|Rec (X, £CYI) .
cled i 2, plX, 23, [1,R}:-crue{f=c(X, £{X}}.
cl{cd,qlxl, 1.8 -trus | B=p(F(X), €110,
othervise.

ei_,_._R):=truslReTail.
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Fig. 10 MERC version of K11 vepresentation for

problem S

cjm( [MICa] ,Cel, [Dalta|M] ,Rh, Rt} :=truaf
Cai=[¥ICad],
problem:c(¥ Dalra, [],R),
{B=tail->Rh=Rm;
R={_:_J)=>cjmi(N,¥,B .M, Rh Ra);
otherwies;truo=>Rh=[RI&x] ).
cjmi{Ca,Ce2, [DelealM) ,Am,RE).
ejmi[l, 001, B, Rt)h:-truslCeis[], RheRt .
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Fig. 11 MERC version of CIM
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Table 1 Evaluation Resulls

Probilem Clauses roof CIM Time [2ee) l
| MG | KL1  {wmerc) Iy [ Waive | RAMS [stack) [ MERC || Naive | RAMS | MENLC
LATTH0G 1 ET o (1B2) HET apGak (203860 | 11660k TO | 223.2 163.2
TATiMIA-2 il A6 {135) 1| 248 - | 1508k 7664y | 2453k TO 25.2 300
MSCHIG-1 i 11 7] 612 24 || 14sZk 115k 2401} 125k 103 [ 14
PLAOM-T || 36 [ 18 122} 1| 1378 e (2744 | 1923k Ty 414 2.8
IPLAORK-] 1 T 1472) 1 a0 e 11k (152} ak || #sz3 1.1 .3
PUZ012.1 18 21 133 165 27 kGl 1k [a52y 4k 5.5 0.4 0.4
| PUZE025-1 24 4T {10&) ik FH] 424k Sk 1773 Gtk 4.4 th.4 X3
S NO0G-1 T 4 {0) 06 &1 ALkl dk i) 4k 41.4 1.2 112
SYMO0-1 T 0 (27 10683 12 || 20Ek 4Gk (12 187k AL 16 55
SYNOLG-Z 0 a6 2] 100 a1 || ToaTk RRTE (TRITY TaTk || G0n0 A0 TA
5YNO3G-3 36 | 63 {173) [T || 15171k BBGE  (12518) | 1311k || 197.1 126 12.7
SYNO3T-1 || 36 | 63 (123) a5H EE | T B35k (74740 | 842k || 104 TH 5.0
CRPO28-1 4 12 133] 1| 1831 - | G4RISK  (35045) | EUS5Uk TO | wEns [ enn
PIIVOE-1 o 19 iGd) || maG24n 3 A5MTH (414110 | B1i22k T [ 4981 H15.2
FHa LA, BEFRRE EETL D EMENEL 2. KL ATER

7, PRVO09-1 {23V THL
fefmm, A)IR{A ) 1, B) le(B.on) — _..

lefm. A) el A, B le{B,5) — ...
lefi, A le(A ) leiB.n) — ...

LD s ELLEORRY FIAEROEII REHDS.
VDR IZATEE U TS LR S ER, e
<3 | AWDERORTRICE CiiE BB 5 L9 220
TR, AKRBUTEEE Y & MM THEEORERO R
s L 22 A0, MERC ROFH RAMS RS Y HEE
B 2R L E S LRED

LLERTEZEY, RAMS RicBuvTIRAEMAE
YA A AR S 9 2P H—ri~uF, MERC
BRIz dsL R-NOTTERE B S TSRS EF O
ERIbOER LD, £OHRoE SRRSO R
ELTRAe-2T A,

— ol
AR =

8 F&oH

= F AR REGEALE MGTE & i iToRFER Bag
KL1 TR LA, =7asbrlizefERIZ LD, EnR
Eria TEEA I LT HBEE & e
Ll BEEHRET A EEFIML, KL O
MmNt ML LT R R E TS B uEEE

SRAMS B2 #5000, PRVO0S-1 0 cpu BFT PLAODL-1 4
FOMI IS TR ABOIZHL, AL AT AR o TR 100§
PLlicfe TR b, PRVOOS-1 TREA HOBEAL) a0
1% ¥
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ERT A HOESTROEEBY THE
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EhiT, EFAERED B A EE RS GBS
fTFiatwh, —onBFREPEELE. @FNRo
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I TEFASEET B A (A) EOBESEELL
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v i S A A — LR TR R oL
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HFRTIL SPARCI0-30 BT REOAE T LIS,
MOTP T FEBICWFHEFRETH Y, queen MEES pe-
geon hole FSRE R ¥, bRt A TR L Aip RS
BB FES— MBI LT PIM/m-256 PE £T
IFIFREOEERELBLATHA.
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