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An Efficient Modal Theorem Prover on MGTP based on
Modal Clause Transformation Method
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This paper presents an efficient modal theorem prover in which input modal formulae
are transformed into input clauses of the model-generation theorem prover MGTP based
on partial evaluation of the rewriting rules of modal tablean method. We first propose
a transformation method in which closed checking is replaced with pattern matching
in the antecedents of transformed clauses to avoid generating branches which are easily
checked to be closed. Then the method is extended by making use of goal information
and simulating top-down reasoning to reduce search space. The cost of modal clause
transformation is shown to be linear with respect to the length of input modal formula.
Finally, experimental results illustrate utility of the method.
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ThdZ EHbhs.

FICHEBEROE RETT. #7T, schema
3T AT ars L ain L BB,
peval i3 4 BTIR A< BHBMTEROER T, nhm

it 5 BTl MEE%E NHM A3 M0 A8
HEBERGHNTHS. HHEMTERROEE XL,
FEFEHRITERERARDIES 28+, RITEM o
TR Chn D, HEMAEImH -~ Tk, KL i
® MGTP =744 5 %A\, PIM/m ®1 7o
ot ETHMET oL, Wl TC RS
LT O®Y THD, 61 HLOFFE 5 (ISET
BB IFTHS,

Bl 1. =% AFEE

Oa(dot(a) v Oy0.~dot{a)) A

OOy (dot(b) v O.~dot (b)) A

O.0:0.(dot(a) Vv dot(b) v dot(c)) A

U, Op=0,dotic) A O,~Oydat(b) > Ogdot(a).
Bl 2. WA R Fi

O(pi Apa A~ Apso DgVr)AOp



2 3: HAHEIC L DFHESR
schema | peval | nhm
Fri 5 5 5
&1 | AR 34 20 37
ST 0.08 | 0.06 | 0.24
N al 2 2
2 | FHEMRE 184 106 | 208
FiTRFI 1.11 0.89 | 4.04
Sriei 52 2 2
W3 | SRS | 18T 108 | 212
FATHFM 108 | 0.82 | 4.27
SriEs 67 54 2
Bl 4 | THEEERE 28 14 12
EATHE 0.18 | 0.10 | 0.04
oL i 193 289 4
#l5 | FEIEERE 39 21 31
FATHERD 1.09 1.20 | 0.23
pags g4 3883 486 2
F 6 | THITE 71 36 48
FiTeefl | 13.78 | 2.39 | 0.45

AQpz A=+ A DOpgy 2 O(g Vr).

B 3. HEwT = — AR

Opr AD(pr D p2) AD(pz D pg) A~

.-’\D[pqg :J'Pﬁ.u:lhlﬂl[p_m nATE S B D{qu].

4. WmEk oA EmTOH

p Davbve)AQ(podvev f)AD(p D

gVARVI)AD{(pDgvr)AOp D O(gvr).

5. SR SRS

Og(Ogr A Qgr AQr D7) A

Ou(Ops A Oys A Qs D o5) A

Oa(0st AD;t ADLE D t) A

Oa(Cyp D gV r) A OgOpp D Oalg V r).

Bl 6. MfEEE T, Sl o EuT L0

O(pr Apa A---Apsa DarVh Ve ) A A

O(py Apz A---Apsa Dag VbsVes) A

O(m Ap2 A= Apso JqVT)A

Cp; ADps A--- A Opsg O O(g V).
ZOFER RN D, LTFOZ LA LD,

o BHETTROEL K (peval) i3, A ¥ 70
F 3w ##7 (schema) iz}, ML THBHT
B A, B, BiEEAR TER R E M
+ B (H6) o 2B RE V. Thid,
RSO S0 EOT FAICHLT, A¥TalT
I SERRETHEEERL, METW S
Th a5 LB 45O L, SRHEES
OEAFRTRIESORSET THERNLT
B4, “hiE, SEENHLB LTS
Lk hdasB, UL, EEEICEERS L2
EE I RECHERFERLTLEI D, &
Ay I SARLY LB RIBELD
% (BI5).

o EES NHM HREH0 AN SEmERs
i (nhm) i, BB EVES (B12) PHR
Foo—HEVEE (B3 2L, AF T ST
TwAERED bR E RS Thid, F—
AASHEROD b —r iy FIL LD LTS,
B2 FEH 2 i, ERFRUCHEAST NHM 74
O AA R LRSS T ThEs 2 /5
oo THEY, MESEEO 32 F oW EE
EEZLRD. ZORE, MEFRORAEE
L LA TR Y FROEAILL VEE
pgeratl ShuzdL, B4, 5, 6408 L
Tik, MRk e ot & Rl L 220 v dh, TR
pkEy, pEsE Rhid, BRERET-T
WAL LAELMTHD. WICH 6 TH, A
FFYTITHAL DL 2 HERES L
Tvi5.

7 EbYIC
S 7 o—EOTFRAMAEHIHEL, B
B~ BRI A MGTP OANEICERT
HERBERAR LR~ FHATHE, WEH
THROMICEERAS LTS 0T, Bk
RETDAVISCHET S s TELALLE
Lz, EEhE RO = = PR T ORE
Mg, @0 07% o0 7 HREER LA Prolog A

MOTP amF T, NIM ik F7Fa 5 2K
LohEvEREReER T D




CELTHETHDI D LETRL, 360 HERE
BiC L AFMEET, AHARTHBOEBE
LT

AROBREMERFRIL, e DHEENER
iCEEEECH D, LiL, XY B
BEERTLIACE SERICHELAGHER
FREBMTRLERLD. £, AHFLTHL
FrEFALREESERRE MGTP i1, M#E
BETERINATHS, AHTHE, EREiHe
E LA, REREEEILAL G Lz R
Glag TS BEORETRHE.

i

EHFAOHAS ETORBES LIFERIZBEL
THi 2 2R TIU8mL =70 ICOT ot =%
TAEHFFCA, Prolog it MGTP LREE &ML T
WrfeAdu i SRR P RS A O R L e
LS. S50, REFRID ZJEBG A0 NTT
3 I a=f—i o ARERRAHORE)IBERATE,
I SlAT B, PEFR TR S — 7 ) — & ICOT
OMBE—FTREIGH L E T
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