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PigNose> X 7 LD E

PigNoseDBMIE, CafeOBJEBE TR T NIARRICK L T resolutionR—IXDIRIAT VIV EZ
NEAVCTISTELE REEAIVYREZRHEIZETHS. FKICRD2RIEDVTRFENENICH
fbenreeen EHIhTns :

(1) HB3EBMOBIOEEM EBENTHIE(M OET ORBNMIBMTERITRIZ &)E
HIET 3.

(2) HBIHRCL>TERINEYITLDNHZIBHREZE/EL TV B3RS, RU TREESRINE
(S DFHUGWREZ I3 &G, LS ZEM(safety) DIREZITSC &

AETE(ZHMERET, Q) ZREMETIVRE 5.
NS5ZERET B8, PigNoseldXRD & S 4 hak & CafeOBJAUER(CIL THEL 7z -

(a) ZY—hD—REREREN(ICLZNEDGERZRREE L,
(b) ZOLETHOEEFTEIEAAKBZIRMHT 3.

(a)IE(FCafeOBJSEICN T 3ihik & B3 F L H K S HPigNose DARKN L ER (FZF(CEFL. R
BENEEN > TLDORBENOFVIEHERIETS EDTHB.

(bIEOEHHTIEIRAERE L, FEZ230FY — M —HREBERERENRE L, resolution [REE[1]%&
R=REUVERBIVIVELTERI NTVWS. REI VI V@RI UZEEBIHEYXTLELT
MAITZIENAEETHD. CNEAUVBEHCL-> T, MAE(FCafeOBJTRR S NIZARKRICTL T
FIELRRBEBECETIDIENHEKS. RRI VY VBRI, BICR< M5 Nz BEIEEIRAR
Otter [3]E5B8E(C L TEDEEENRE SN, TV I Y OHKEED OEEESEARMN(COtter DY T2
v hEBEOTHED, RRDCafeOBJORHHH TRIMSNZARRET L TRIDEEELM 25 &L
[CFBAAIMTZ B LS ICRBEINTULS.

MTFTCEBHMICRBEIYIVICDWTEHRAL, DULWTHEMERIES LUCEFIVEEBEE VWS TZBRNIC
BNk FEY T LOFERAAEESRAT 3.



VR = )V/EBEE

21 Y XATFLEH

211 FSvhkTJ4—L

2000 RAEFRETRAZ LS ENAFUBANREER LG >TED, RFRGHEEBENEVRDFIAE
ZMCommon LispEBREAFLTCA YR M=)LT BIRER LG HE>TVS. UMTOTSv LT =
—LOTONRHINTLS:

1. 1386 Linux
2. i386 MacOSX
3. win32

FRBUADTSY ~ T3 —LTOMARRELZBEEY—IDA—RZ AFLTA VY=L 3 W
EMRHB. PigNoseldEARM(ZCommon LisplEBRNBREN T SRBETHILEET 5. NI, SRARKR
CafeOBJr > 5 Y 5 HCommon LispEETHIRINTWNB C Llc KB M, CafeOBI1 VI TFUH(F
TS5y RT3 —LOSEDAUH T I — BPRICWEBREKEDI—RFRFENTWNBRZH, EOLSK
Common Lispfl BRATEEMET B L(EEXBVONRIRTH . BE2005F DR T(E, U TR
RTCOEMENERSNTWL (R 21CEB (FREBE TS Y F T4 —LIETEGY X L TEGV. FH(c
DVTEBRDNE ZORF 1 XY hESRBINZW). 272 LIRE(EAllegro Common Lisp(ver.8.0
LI ECORFECE LTSN T D, ZNLUAOUNIBERTHEEG S 1Y X b—ILTE B HNEDIIREE
TET LRV, EBHLUTZNHND Common Lisp BRI DV THIEIRIL, The Association of
Lisp Users MR— LAR—http://www.lisp.org M5DY VD EEDET, BRICAFTE 3.


http://www.lisp.org

[ Common Lisp SMIE% [ BBT>v T2 —L \
GCL(version 2.3 k) i386 Linux, BSD
Sun Sparc, Sun OS 5(gcc)

Allegro Common Lisp (ver5.0l4 k) | Linux
Windows95/98/2k?

CMU CommonlLisp Sparc Slaris
i386 Linux
CLISP i386 Linux

xR 2.1: CafeOBJ r V57U 5 OBENTRE

22 A4VX+=IEEE

2.2.1 ERE

CafeOBJA VA TV HEBEICIYRT LY - ENCFUBERTEREAIN TLER, BEGE>N
1 FIERICELBIBANPLTH B! KRR fzESED, N1 FUERILiI386Linux, 1386 MacOSX,
& Windows(win32)M32DNTFSwv k74 —LDHTH 3. BERHINTLSCafeOBI1 V5 TV
S (ver.1.4.6L0k%)(FPigNosethiikRZ & A TWLWRZHENZAFINEERL. 15 F) H(ECafeOBJ
DRRR—LR—=

http://www.1dl.jaist.ac.jp/cafeobj/
NSO YO—-RHRS.
V—ERE Unix DT—F7 =N THER(TAR) 7 7 1 L% gzip [CL > TE HzHEDTHSB.

NIclE CafeOBJ 1 VA FUSBHEDOY —XEEENTW 3. LEBOY A COSEKICY D YO—R
ARETH B.

2.2.2 Y-Z2W5D1 VX +=IVHEk

DETEY - RBHEO T 7 IVER(CTsARIEL—Y3 YEES CNZEREATIEA VY-
—WZRBRY —XT7AIPS1 TSUEFEERML T LI FUDNERSNS. BIXE Unix £
TEIRDLSCLTEMTS

% gunzip -c cafeobj-1.4.6.tar.gz | tar xvf -

ZnHIDGE dcafeobj-1.4.6 EVWSBAIDT LI RUNEBSTNBZ(ETTHS. UTERLTE
BENzT« LI RIUDTTA YR —IUEEE RITTBFHELRS.

Unix/Linux E TV X =LA E

(A) Allegro Common Lisp®ig& #HA T 3 Common LispfLIER M Allegro Common Lisp(ACL —
ver.8 IB)DIBHICIFY —IXOA—RH50DA YA —ILIERBICETHSD. RDKSITS.
TW—ZOA—REBHEINTVEIN, N=JaVvHBREVEDODOH#THS. SEENCFUICRBELTRGFIZIFETHS.
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V—REBRULET AL NUABENT 3.
| % cd cafeobj-1.4.6

. Allegro Common Lisp Z=i2&19 3.

% alisp

. ACLABITZE AT B(CL-USER (1):(FACLOZAY T+ THB).

‘ CL-USER (1): :1d make-deliv.cl
CNEE2>TY—XA-FH5DY AT LOBENERINSG. CNHHT L Sdiste >
TA4LORUDTICCafeOB) 4 VI TUSIHNBRERINTVREITTHS.

. dist ANBBENT B.

% cd dist
ZF(C(Fcafeobj-1.4EWVWSRFIDT A LI NUDRHD. CBUTFICA VY TIIRIERUET
RICMBERZ A TSURERBREINTLS.
. WE(CIHU T cafeobj-1.4 ZEUGT s LU MU CRBEEL <[FOE—-TF3.

% tar cf - ./cafeobj-1.4 | tar xvf - -C /usr/local
EoflTiEr T IS % /usr/locald F(ctar AV Y RE AL TIE—-LR(WBWBKRE
BICEDOAE—ZT51HEE cp AV RIEBEFZIESMEL).

A —PBHECEZTATCERNEVWBEE(E, sudo AVY RZE BULdhH, TNEFESHERE
BUWEEE, ERZFH > TVWB3 1Y (CHKEITSD. 1 VXA L—IVERFEETRVLOTHI(CHE
TDE(TE.

LAV TISIDORERTIAY Y Ridcafeobj-1.4/bin/cafeobj THB. N%EP ATHRNE > TV BT
Lo RUIICAE—ELLERBE, HB3VWE DT 7V YR YD ) VD ERLS.
% cd /usr/local/bin
% ln -s /usr/local/cafeobj-1.4/bin/cafecbj .
L DOFEITIE/usr/local/binle, RITAVIADY VRO UV DRERERS L.
. cafeobj-1.4% /usr/local/INM VX b= JLULRIBFBEEFZ NTRTTHS. ENLADFZEAANA
VYRR UEBEEA VI TIIRKDIBHZE BETDIMNERHD. CNITIERD2DDAEE
NH3:
a) cafecbhj AV Y REIBIET 3 A%%. cafeobjaAY Y RidshellROYFETHS. OB
RDELDICIE>TUVD.
exec ${CAFER 00T:-"/usr/local/cafeobj-1.4"}/lisp/Cafe0B J -- $*
Z @ "/usr/local/cafeobj-1.4"DEREA VI L—ILED T« LU FYRICEBEITNIEL
W, IZEC YA b=ILET LD MU Jopt" THNIE, LiB%E
exec ${CAFER 00T:-"/opt/cafeobj-1.4"}/1isp/Cafe0OB J -- $*
DESCEBETNIE L.
b) EDcafeobj AVY ROABERTOMNDIED, REBZEHCAFER 0TRFRESNTLINEZE
NEeAVIN=IVETALORMIBELTEATS. HIZEERL TLSshellHi bash®
malk

export CAFER 00T=/opt/cafeobj-1.4
D& SR %E bashrcG E(CEBEL THFEF L.



(B) ZnftiddCommon LispAEBRNDIZE Allegro Common LispAANDMIBRTY —XA—RKH5 1
VA=) TRBEFUTOFEHZICRS2. Unix (Linux) ETHOAYIE=LIETDELSICTS.

1. 74 XANJVE1—YaVEERLET LD FUABET 3.
| % cd cafeobj-1.4.6

2. A9 3 Common Lisp MBRY, 1 VA R=ILEDT s LI RUD BREETDS. CNIZEFT«

ZRVE1—Y3aVICEENTLS configure AVY RERDELSICLTRBEITI &L

TiT>:!

% ./configure [--with-lisp=<LispfLEEZRIiEE>] \
[--prefix=<— > X k—JL5E>]
C T, <LisplMERIEE> (FRX—X & U THEAT S Common Lisp WIEBR DIEETH D, AT
DEDDHMSIEET S -

(1) gcl —GCL

(2) acl — Allegro Common Lisp (ver 5.01 UF)
(3) acle — Allegro Common Lisp (ver 6.x)

(4) acl7 — Allegro Common Lisp (ver 7.x)

(5) ac18 — Allegro Common Lisp (ver 8.x)

(4) cmu-sparc - CMU Common Lisp, Sparc Sun OS
(5) cmu-pc — CMU Common Lisp, i386 ¥/ >

(6) clisp — CLISP

FICEBEZTOREFINE gcl NFT T =4 IL K TRIRENS.
<AVAR=ITE>E, VRTLEAVAN=IVT BT LI RID INRABZEBEISDIENT
H3. FCHEBENEGINS, 772 KT Jusr/local RA Y X b=V & B, BIZIE, FIERT
BT Lisp IR & L T Allegro CL(ver8.x) & 8L, 1~ X b —JLF(IBEEE(/usr/local)
ELTERLTWS.
‘ % ./configure --with-lisp=acl8
3. make AV Y RICL DT, YRTLOBER/A VI +—ILETD.
% make bigpink
% make install-bigpink
BRHYID make AV Y RDFEMCL>T, YXFTLOAVIIRAILD IO, 2RO make AV KD
KMCEL>T, YRTFLDEED T LU RMJICA YR E=)LEN3B.

Windows E TV X k= IVAiE

A9 2 Common LispAIERHAllegro Common Lisp(ver.8.x)Dig&E (& L TEE L zUnix LT
VA= IEEEREKETHD.

FNLADCommon LispfMBR(CDWTEY —INS A4V X h—=Ib%& 175 L T—RAGZEH A
BINTLRLONEIRTHS.

RECCCIREULLBEDICTERINESHERIETNTULEL, BELZDESDERITLTSFEFLVHNRVBEXIT—HW
RIT3E ZWTHD. DLWTIKIERAEREMSETCLWRINEREH DRV,




2.23 NAFVEBROIrV X +=IEE

NAFIVBNOBE, 1 VI L—=IETNB30 5 TUHIEIIYRT7O-Y, DEDETHEIC
Common Lisp MERZMEE LG, TODO

i386 Linux

Windows

224 {@ARALVRAR=ILENBZH

1V X = )V%EM CAFEROOT THo T B E, RD £5(C/EB ¢

« CAFEROOT/bin/cafeobj : iR X T LDOEIHAF NIz CafeOBI1 >V H FU S DEEEHI Y
VR,
« CAFEROOT/cafeobj-1.4 : 41 Y FTUSDSA TS UEEBNI ST« LOIKY. ZDOFT L
OrUDTRUTOLSICIES
- exs: CafeOBJ MBIEEI 1 —IL T 71 ILHMSHST NS
lib : #REEHRY X T LDEHCMBIREI 12 —I)LT 7 )L “fopl.mod” HMEHRETNS.
bin: 157U DERENIBRETND.
prelude : CafeOBJ 57U S DHHEAILT 7 1 LDIBHBPT. UTDT 7 1 ILDNED N
3.
* std.bin: CafeOBJ 1 V5 Y S MEET 3 L TRAEBEIRD YR ET 7 7 L.
* site-init.mod : FMAZERDOYIEAILT 7 1 L.
NSEA VT INRBET DEICRIYICTENDS.

2.3 E:;EE

PigNose DMEHIAE Nz CafeOBJ + V5 F U 5 DRBENG AL, BED CafeOB) 1 ¥ FUH &R
<EACTH 3. LT TlE Unix/Linux DIBE, LV WindowsDZENZENDIHBEIC DV TEEICEHAT
3. AV TUSEDONEREDFEM, KLU CafeOBJ BIRICDULT(E CafeOBJ + Y FUSIDY
Za7Ib 4]EBREI NV, E e CafeOBJ EEEIC DL\TIE [ClEERI L.

Unix/Linux EOIZESE YV K “cafeob)” &K >TA VTSI MEBEITNS. Emacs B LT,
XEmacs > TWBBEIEE, T+ AMJVE 21— 3 VICHHE L TuWSBcafeobj-mode /S v —I%
FWTA AT ENETES. FMlE, 7 XU E 21— 3 V0 elisp/cafeobj-mode.el =&
SEGANY

Windows EDIBER V—XXEMHSA VI L=ILULEBEE, 1 VXA —=ILFREICEL>TIERST
Nz cafeobj.dxl EFTIVO UV OTBRBET, A VI TFTUINEIMST nN3.

NAFTUVBNOEBESE, MLz 7 U5 -3 LT CafeOBlexe M A VX = JbENBD
T, ThzEEFHInELo.



2.3.1 fopl.mod MA—K

RELHESR S 2T LDNBIMET B 728D (I, “fopl.mod” EWS T 7 A ILEA VA FUHICO—RT 31
ENRHD. DT 71 IICFPigNoseDEEEZFHT 3 D ICHMBERIFROBEHAHFEI 2 —IL
FOPL-CLAUSEM EFHRA®, ZDMD BIBRTENZHDCafeOBIR U U T MEBRST N T 71 ILTH
3. CafeOBJIC(EEHEIO— F#ENH D, HHHIAH T 1 —IJVFOPL-CLAUSED ¥ TEBEINIEKIC
BHEIR(C fopl.mdMO—RENBELDICFHEE SNTVND. COzHBEH(FF Tfopl.modzx O— K
ERGDZE:1EC AR

H5HNUHO—RLTEEWEER, 15T 5=k izElc,

CafeOB J> require fopl

DELSEUT, require AVYRIEL>TA—RTES. WEWEINZANTIFEZALLH, VX
T LEERE T 7 1 )b (site-init.mod)[C EDOAVY RELVWNTEL &ERMTHS. Unix(Linux) £ TFIFA
II3BEE, R—LFT LI MJYDETIC .cafechj & WS RFID T 71 ILH&H B &, CafeOBJ+ v
5TF7)E FRBIFCMNEDNH LT 7 IVELTEDINTVWEIABZETIS. LED site-init.mod
= BAWT(CZDT 7 IV “require fopl” ZEZLNTEBLWTERL.



A\

1

BTV Y

ARET(EPigNoseY 2T LD THIRBI VI VICDWTHAT R, AEOWNABEHZENELR
i (resolution principle)(CED W EEB#HEA DLW THOEANGRBZE I ZIEFEZREL TV
3. N A CEECRHEZHE N, ARAGHZBEXEM((1]1F) 2B L TARLL. A& C
C CCTHEVWAZHAITBIRBIVIVMERAL TLIEFBDERIL—ILICDOW TERNSHZDT
MEBIZIH U TENEERI NV

3.1 REBIVIVOHKE

BACBRARTZEDRBI Y IV IESZEC—EARERERD L TOEEN HEZRHIZED
TH3W, cNZESDLEBBHNICER B ERDL S (CES !

- CafeOBJ EY 1 —)VTCEENRELZ, EFRZ230—ERERELUE C Nz FOP LEBETRT
B)DRMEBRNEHEL,

s FOEII-IWOXMRCENT, GZSNTERENREIT 1 —ILORED SORBEBHNFEE RS
NES>hEREBGEICK > TIEAY 3.

AR £ S (C REXICIEEBHERE (resolutio principal) [1]1%F AWM, FE%KS 28D paramod-
ulation #E(C.3ZE)MN ERIL—ILELTEFINTVS. BHICALWSNBIERIL—ILICFEARNG
binary resolution (C.1E) (DX T, (negativ/positive) hyper resolution (C.2E), 7z unit result-
ing resolution MEAEBRETNTW 3. &z, RERCEINIBEEER 7 4+ —LOBGELEEE LT
demodulation(CAZE)HEFHFAETN TLS. o HEREEE & U TlE Set of Support BiE&(SOS Bilg) =
BuwTuna’.

REIVIVERBPAAREA VI TSI, BED CafeOB) 1 VI TFUFEL THRASEDZE
BEATES. IVIVOBBERHROEFER, IVYRF BELTREHEINS.

1SOSHIRRURB I Y I VYOEECDWLWTIE & 3.9 (clEARLE.




3.2 CafeOBJEY a1—IVDOER

3.2.1 FOPLX

PigNose[Z B (7B FOPLX (FBHE NDIE & AER(C CafeOBJ IETHD. CNEFHEHARAHFET 1 —Jb
FOPL-CLAUSE(%E 3.38 ZZ2R) TCERTN TL\ B (FOPLX DEX DFFMILEE 3.45 THHATI)M, C
NIFRERDCafeOBISERIC L BB E LR B FRRGL (CFOPLX ZEZ B L S(CTBHDFER
THd. CNzBENICRET S0,

CafeOBJHEFHIAH DY — | Bool %, FOPLOEHBEZRIRIT B3 HPDY—~EL THEATS.

EVSAHNRESN TS, Y — FBool[FRIBEEEEHL TLWBHEHAFAH Y 1 —JUBOOLZTRE
HEINTWBEI1—-ILTHD, CafeOBIJTIL FICIBENDEUVWREDBOOLEY 1 —IILIFFHBAENES
L2 THEI 1 —-)UIC BENICT VYR—rENTWNS.

CDENSEZBDE

Y — BoolDCafeOBJIEIZFOPLD I (GREE) L BRSNS |

EVWSETHB. ZDfthNDCafeOBJIE(#HAIAH Y — FBool IADIE)EIREFEDS I E L THIRT 3
DTIRVERD, FOPLTOEHGR EFRGEI NGV, FfeCafeOBJ €Y 1 — IV TRRS NIz NIE(F,
CHBZEAEUTUTTRAN 3L 5 [CHBRINS.

3.2.2 FAOER

CafeOBJ M(RHIZ)ERE, ROLSBFEE L TWVS3

<kEBA> = <BHI> if <THE> .

CMNEFOPLMDimplication(&E ->)

<KM#E> > <ED> = <HD>

CEBRT S FRNETEFMTHS. T, ~FFOPLYNEE=XRIMBEREETHS. /2 |
(FFRIENZRIFOLNRIETH D (k 3.1 =22R).

~<HH> | <ED> - <HD>

2LBR(Z(FBOOLHS 1 Y R— F TN BTRUTH-VALUET EHINTWL3B.
3CafeOBJ [Cld eq E/z(d ceq TEE T NS ARSI L, beq /24 cheq TEE TN REZHNN2BLHZM, T
FN5EXBIET(CRS.



CC T, CafeOBJERNND=ZFOPLDOE

B=LEIRL TW3B BI(TFEE. resolution EIT5RRICIE, B

[CBSNEEFEOREHER (CEBELTHWS. ZNEYITLDRBFNICTS>OT, MABZINIC
L THRICK BESREEFGTV. FSRDO<EEHE>NEIBINTLIIBE(SL, B

EVWSFOPLOFERN EG 3.

3.2.3 {HHiAHREEDERIR(ZEI)

(2 CafeOBJMD Y — ~Bool DIEIE, BEIMIIC FOPL X & HETNB &Rz, CafeOBJ(C(EBool &
BDY—rETBIARL—IDBNNK DOMEFHF AT TWDS., NS FHEHFAHFEY 12— ILBOOLEZF
DYTEIA—IVTEEINT VWBEDOTHIN, RIIICHRLELSICENS & ZRNICHIGT B

FOPLIABEEA FAL Y 7 LOVERT 3.
CafeOBJfHAMAHREE | FOPLERIEES T

_and_ _&_ (GREER)
_or_ _|_ GREERD)
not_ ~_(B%E)

_implies_ _>_(B8F)
_iff_ <->_(A%)

_and-also_ _&_ (GmiEtE)

_or-else_ _|_ GrEERD)
_==_ _=_ (%75)
_=b=_ =_ (&

3+ 3.1 I AFHREBEDEER

FEHIAHD xor_(exclusive or) (CEHL TIZ,

pxor g --> (~p | ~q)&(p | )

D& SLREFMBEEETS

3.2.4 HIWEIR

CafeOBJTIIRE & U TRHNEFRNLEND TRIE < EBRAUEER AIRETH BN,

TEEBRNKEFOPLOIGEIC D WTIEEIAEZETEIE 9 3.

CN7ZEEY)

(E/S C ERFAROIETH B> CDIes PigNose TIBBHEACLBZNEBEFBEIND. CNEHET,
PigNose ZFAT B (C LTz > TIIUTICHBIF 2 L SHHIINEERN H3 !

AREBRBCHIZHFEREE 0OAULOUTSILOEETHD,

P

UFSIORENMDEMAINETHS. Iz,

el ZREFRER)EREZOEEESS. Az, BFER {P(2), -Q(z,y)} &, Vavy(P(z) V -Q(z,y) EEIKT 3.
SERRAt = ¢ EAADIISNEBREL, BBEROUEEQRBCL>TRRBIZLIcLD HIRENRBIGALE

THBM,

YRTLCE>T BBRRAOF DEBRZBEDICRS CLIIRETHS.



B HRA(trans, ctrans (&> TEESINZNE)EFERATERL.

FMEBEENDZRL —5 HEHIAH Y — ~Bool Z 5| EICFF > TV TR 5750,
RESHND=CAEFAD= EXFI LKL,

if_then_else_fi (FHEATERL\.

XNy FIREE (LY — +E>) (FERATERL.

HAHAHDER(LispEAHTER SN TLBED)Eresolutionlc AWS Z &FTERWL., Y XF
L5z EET 3. B Ldemodulator(FE CA4E)E UL TIIERATEZNT, Y X7 LIZEH
HIc 25 &Zdemodulator& U THERET 3.

OB WEINE =

3.2.5 Znfthd CafeOBJ tHHAHEI 1 —ILDIKL)

BOOLEY 1 —JLDFRWIZ DV TIFE 3.2.3 TR M, T T, NATWSTRINGED Z DDA
HRAHET 21— ILO—ERIFEIRUVICD WTIHRAR B, BE CafeOBJ 1 V5 F YU 5 ([C(F AT DIEHAH
EV1I-IBRREHE TN TVS

NZNAT NAT INT R AT FLOAT STR ING
CHAR ACTER 2TUP LE  3TUP LE 4TUP LE PR OP C

CNSDEIT21-ILDSE, PROPCEZAIHE L THIDETOEIMFAHFET 21— U [CETNBRE(EXX
DESEWMOIFNER(TS !

« ETONBFZHEFEHAHD)demodulator&E L TOHOHEHONB.
c o THRIV—IWERAWEFHEEEOEL TRV SN,
s RENZTOEREEEINS.

EI2—-IPROEYTEI 1 —VCHDEI 1 —ILIZHLT PigNoseld S F < BEBE L 75U,

3.3 $HHAHEI 1—Jb - FOPL-CLAUSE

HB3EI1-ITREBIVIVOEEZFIRAT BT, TOEI 1—)b XARTFOP L-CLAUSEE WS
ZHIOHIAHEI 2 —IVDYTEIT 21— D—D(CHE>TVBIB)PMETHD. COEI21—-IVIEFY
2TFLDZA4T )T 74 )Ufopl.mdTEHRS N, FOPLOBERXDOBYNERINTWNS. IR
T Ls(&, FOPL-CLAUSE DNBIASTNTWBEY 21— L TIEPigNoseDORB T VI Y TEA SNz HEEN
FERATERLSICRTREERET 3° .

3.3.1 FOPL-CLAUSE B #h#iA

Y 1—JUFOPL-CLAUSE % fBEICEIRT Bz, FiFDCafeOBJX 1 v F iclude FOP L-CLAUSE
DNEBRINTWLS.
655 2.3.1 BITHATZED fopl.mod (&, ¥ XF L D#FIEAL T 7 1 JU site-init.mod (2, require fopl W57V Y REWVN

THELHIEELST, YRTL(CafeOB) 1 I FUD)EUSE LIF 28 [CEHBNICY AT LAICA—RENZLSICTEZIENRTE
3.




set include FOP L-CLAUSE on -- EHEME@AZBEMICT D (FHIE)
set include FOP L-CLAUSE off -- BEEiAZERMICT S

CDITSTENCERETIEICLDT, EVa1—IVATaxHDL\Fgoallc KBINBEES (F3.58%
sB)NHEERLEHBES, BEMIC FOPL-CLAUSE MZDEIJ 1 —IVICEATND L5 Y AT LANIRE
5. XA YFOHYEEIZonTH D, FHICTIEBANEWVWERED CN%E of flc T BIAE(TH.

3.4 FOPL B

CZTIEE'Y 2—JUFOP L-CLAUSECER SN BFOPLOEBXY %19 . FOPL MO I(LCafeOBJIETE
BEIN3 EEBCRRZ. ZFDY— k(&FoplSentence& & (F 54, TTmUL7zCafeOBJY —
BENCREINTWVNBR LSS, HFIFHAHY — | Bool D EMIV—FELTEEINTLS.

FOPLXXDY —FES
[B ool < FoplSentence]

CDHESHIC L > TBoolMCafeOBJIEIZFOPLOX E# D, F/ZBoolEDZARL — 5 [ZFOPLODMEE
EHIEEINDB.

3.4.1 WERSFOEX

MIBBEFDOBYZCafeOBJNARL —FBEETRI EUTDOLSCEB (KlCBIF %X 3.1€2
BR).

SRIEF

op _|_ : FoplSentence FoplSentence -> FoplSentence {prec: 107}
SRR

op _&_ : FoplSentence FoplSentence -> FoplSentence {prec: 101}
BRE

op ~_ : FoplSentence -> FoplSentence {prec: 0}
a8

op _->_ : FoplSentence FoplSentence -> FoplSentence {prec: 120}
[RfiE

op _<->_ : FoplSentence FoplSentence -> FoplSentence {prec: 120}
&5

op _=_ : FoplSentence FoplSentence -> FoplSentence {prec: 51}



R, REFICBALTETOLSICERBRINTNS.
2FRREF(forall)

op \A[_] _ : VarD eclList FoplSentence -> FoplSentence {prec: 125}
FERRE T (exists)

op \E[_] _ : VarD eclList FoplSentence -> FoplSentence {prec: 125}

Z T, VarD eclListiEZ#ESH B L\ Fon-the-flyDOZEHEES (VAR :SOR TOFENEHEE - VAR (FE
#E, SR TIEY—hRETHB) ZIVVEES() TR > TR ZENDTH 3.

3.4.2 hFE - MENES

SolCHRARTzE D, Y — ~FoplSentenceMIBMFOPL X TH D, BIFI TR Lz REBERBESF PREF = H
WTEREND. F/ZBooMEDO A RL —F [E—RRICHRELE U THRINZDT, RELHEGERED
CafeOBJ DARL —FBESILL>TISC N TE 3. MBEDIBAEIL, 518 %ZF 2720V Bool DEH
BHELULTESINERL.

ZDEHlclE, ToLS(CCafeOBJDprediEXZ=FHWLZ DN ERNTH D

pred P 1 : S1 S2 -- 25| 8RR
pred P 0 : -- fEE

3.4.3 FOPL3 OECikifl

TIC FOPL XIc & ZMBRDEBRFIZTRT. CHE HIHAHD NAT ZXAREI 1 —JbE L TERAL
ENTHZ. BECSHECHEAINIBX L FEAKOEETHERANSLER TEBLDEHEST
WBZENTREINZTHBS'.

TCZTHIRLELSIC, BB3EV1—ITCREBIVIVERBWVWTEIMEEE HTHEWVWZVLMES(E, open AVYRICLDT

FDEI1—I)%E NRICTBEEB(CARL -3 VPREBOEBMMNAEEGRIREEC U, BF(Cprotecting(FOP L-CLASE) & T3
C&lc &> T PigNosed ¥REZFIFAT B C&E€TES.




-- NAT ZXiR&E LTARWS

open NAT

-- FOP L X DB ZEAIgEE § B /=T FOP L-CLAUSE ZEIAT B
protecting(FOP L-CLAUSE)

-- i, BEFENES

pred p : .
pred q : .
pred r : .
pred P : Nat .
pred Q : Nat .

pred R : Nat Nat .

pred S : Nat Nat .

-- Nat @ E#

op a : ->Nat .

-- t1 ~ t5 (& Cafe0B J O let .

lettl=(p ->q) ->(@q->r) .
let t2 = \A[X2:Nat]\E[Y1:Nat]\A[X1:Nat]\E[Y2:Nat]R (X1,Y1) & S(X2,Y2) .
let t3 = (\A[X:NatIP (X) -> (\E[Y:Nat]R (X,Y))) &

(\A[X:Nat]~ P (X) -> ~ (\E[Y:Nat]R (X,Y))) .
let t4 = (\A[X:NatIP (X) -> (\E[Y:NatlR (X,Y))) |
(\A[X:Nat]~ P (X) -> ~ (\E[Y:Nat]R (X,Y))) .

let t5 = \A[X:Nat]P (X) ->
(\E[Y:Nat](R (X,Y) -> P (a)) &
(\A[Z:Nat]R (Y,Z) -> P (X))) .

-- show term t1 £&93Z&lc&>T, YRFTLHN/I—XULTfE
-- BERIIBDCENTES.
show term t4 .

3.5 FOPL XICLB3RNENEE

FOPLXICLBNIEBNESZAREE T B8, RICTRIFRBIYNEAINLE., CNSERET VY
YV DERITDRRICF DD CafeOBJ MFEE ONEBEHE THRBICHALWSNS. /2L, CafeOBJ DFE
YK (reduce, breduce, exec) TRHW3 Z E[FHFH W, REBEI VI VICK D EEARICOIET

1. ax <S> <IE> .

+ aX([F FOPL XIZ LB NEBZEETZENTHD.



« <IB>(FY — I FoplSentence MIB TR (TN SR,

s XCESINLABIEREFRD CafeOBJ D red VY R execAVY R THEAINZIESTHR
ZBAE LTESHETELGL.

c <GRNIEREBOSRNILTHD, BED CafeOB) DNEBDO SN EEUBX E LRKICE
BEAEEE 9 3.

- <IB> OFCEHEZEHNEIRT IHEEE, N5 ERENIC 2EREFVCEREIN TN
EDERRT 3.

2. goal <IANJb> <IBE> .
goalldax EARTH B M, <IE> DBEEZBEHN (CB3EDTHD, “ax ~ <BE>"DEHREE
THh3.

ax& goal IR NCafeOBJNNEBE S X(FRNPLEBRREA) NEBTEIHBABZSEEC(CTEHEREL
TRW, &7, CafeOBJ OEYV 21— LRI IAVYY R(show <EI a1a—-IE>) L >T E®I 2 —-ILABMN
RIRINBERICIE, axPgoallC LD FOPL XEXRTRTNB L S(C1R3B.

FOPLXZIZ LB REDE ikl Tk FOPL XIZLXBNEEEDHITH S, < C TIFEH(Int) EDXK/\ES
BR(<)EDNTO REBOHEDOHIN FOPL X K> TEBRETNTWL B,
mod! INT* {

[ Int ]

op 0 : -> Int

op _+_ : Int Int -> Int

op _-_ : Int Int -> Int

pred <=_ : Int Int

vars M N : Int

ax M <=M .

ax 0 <=M&O<=N->0<=M+N.
ax M<=N->0<=N-M.

}

LOHITE ax CLBNEEEETICHAZHEM HB3WENARHRLTWS. NS [EEICRAT
B, EMREF(C L > TEHENCERBINS. ft> THIXE

ax 0 <=M&OB<=N->0<=M+N.
(&,

ax \A[M,N] 0 <=M&0B <=N->0<=M+N.

ERAFTHB.



3.6 RBIVIVOFHRIAVIFE

CCTHFRICHASNEIVY RO TEFLHTRTTS. BLOIVY ROEMICONTE
BOETIBRERST .

flag AVUK REBI VI VDIRABEOREY, TVI VDEEEZHIET S ODTEITER 75
DHaHBEITBROODIAVIRTHD. BXIERDESD.
<flagd VvV R> :: = flag(«7S55%>, { on | off })
B—BIHO<TSTZ> EERELEVWISTDRBITHD, BEFI8T 7> on/off #5%
93, J2T0OBEHECZFOERKICDOWVWTIZIRRT S (58 3.11F).
param Y VK flag AVYREBKRIC, TVIVOMEEFIETIZOD/IASA—=—FDEREE 1T
EHOIAVIYRTHS.

<paramA Y YV K> i:= param(</SS A =5 %>, <(B>)

IRTA=HBSFIMEERELIZV/IIS A= DEHE], B> ELEZWMETHD, BHEE
IBET . REARELMEOEHEIBELD/ISSA—5 BICEDSN TS, /IISA—TDEEY
BIRCDWTEIERT 3 (5 3.12 §).

save-option AVY K REXREINTVNR ISTENRSA-—SIDEEZFIZN T TRET ZZHD
IV YRTHh3.

<save-option ¥ K> ::= save-option <A F¥ 3 V%>

BEMATIIVESTISHENRSA—IDODBRAEEERETS. <A TV3a Vs (FEED
EHFH. & 3.101ETHAETS.
option AVY K TSP SA-IDEZETHHREICELRD, save-option IV ¥ KR TLUHEIIC
RESNTVBTST/NRSA—FEZRABE UTRET 3 HOAVUR.

option { reset | = <A F¥avg> }

<A T3>, LEIIC save-option AV Y REZAWTREL T HWVWed T3 VD &H]

ZIEET S, resetZiBEEIT DL, TTCOENPHECHEREINS. FHM(E 3.101ETEHAT
3.

dbreset REEI VI V(E, XMEI 21— ILTHRBEERTIDCHI>T, TETFLIE WEMHFTL
BIEYS. ‘do reset’ (I DT —IR—XDOYPEAKRELEIT DDAV Y R THS(CafeOBJ £
J1-IVONBEHERCERTS OF, COAVYRREESNZY = VI TTONS.) @
BIEERETIVY R resolve’ DBEHI TCNETSUENSS. BEITE—F(T7>5 auto b3
L\[F auto3 & on) THRETSHBBRIFETH 3.

list AVYER JS0WNRSX—=5, FlzHERICAVIEES(sos *° usable - &) DA BERRT
BEHOAVVRTHS.

<lista¥ Y K> ::= list { axiom | sos | usable | flag |

param | option | demod }

ZFNENDEIHDECH L TRRTINZIABERDED :



axiom : XREIV1—ITESIN VS AEBEZHENTHFE
S0s . HEI&ES SOS [CEFEN3H

usable : HifES Usable [CEENTLBHET

flag D ISUO—BERAEDREE

param : NRSA—ID—BLBRENRXEE

option : save-option AVYRTE—TENiATyavan—§&
demod : demodulator —E

SR flag, param, option M3DDIBEZERRE, list AVY RRBEMER DI DI, KRR ZI R
T LPHA{E Y 2 R db reset MEFTINETH B, Tz, demod (CREL T, db reset
EEITRFICY X T LDER Uz demodulator DHMEBREINDB. Y AT LIEZDRERTIE
HAHDER(FLAINLispEABTRRIN TS FR)DH %, demodulator & U TEER
3. TNADREBICDOVTIE Y X7 LRTHIC demodulator EENBDT, CHRR
THRBE (TR,

sos AVVEK HiES SOS ZRBEITBROOIAVIUE. HS5HU® db reset MEITINT LWBIHE
N"&H3. BXIETOED :
<s0sAVYE> ii=sos { = | + | - } <Ei&ES>
F—BIHMOEKRIIUTOED :
= . s0s Z <HEB>TIEESNLRINESICHRET S
+ : IBTE® sos DARAIC <FEE>TIEESNZHEMZ 3
- ¢ IBE®D sos S <BIES> TIRESNZEZHIFRT 3

e, <HEG>DBIETDEDTH S ¢

<EES> = {' <HiERE> { , <HiEE> 1 'Y

<HIIEE>E, REBSARI, FHHEF, H30WE1etZBHEZD WINHTH D, RESANIVIG,
CafeOBJ ORNBEETIEEI NG, RIEBD SN, HiF#FEY T LNHEERT 3RICEX
5NB3ENDTHD, list axioms AVY RFICL > THIZENTE S, let BHBNIBEINE
BEE, BEEOEHCREINTVBIEZHENCEBLIZEDHBANSNS.

EIHEEDBERIE, ROBRICHSEDET B!

1. BIEENBFOHRE, CNIEEHRERFThD EFRYT 3.

2. HFTEEVESR, TITLRBOSANILTH D EHFRT 3.

3. 2 CERYTIRENR—DEHVIBEE, let ZHRTH D LERT 3.
FOWTNOBRICEL>TH, BIRBANSHBVWEEEFIS—ET3. BIIEEL LTRAENOSA
IWRIBESNZHE, AUSRIVEF > AR BHEEIT IBEE, TNSONEBETHRIE
ESNEDEMRIRT .

SOS &5 (FMHAICIZFZEZETH D, Tz db reset ZT >R TE (CRETNSD. sosOAVUER
DERITICHE ST, usable EEORBHEWERE LT ERHSND. DFED, list axiomsTERR
TNBENS SOSEENDABRZED E-ofcEDMusable EGE L THRESINS.



resolve AVY R REIVIVEREITZZOODIVIYE, AOAVVREHRITIHICLS>T, RET
VIVICLBEEIHAITOCLIN BRI NS,

<resolved~¥ VK> ::= resolve {. | <7 71 JL&>}

BN T 71 IVB>TIEESNI T 71 ILAD/ISZBDIBEEIE, IEEDT 71IbAETOad
NED. N (BVUAFAREBS)DIBSIIELER NN OTNRELETNS.
clause AV VK IEETNIEZ Skolem EHEFEOHIER (CEHRL, EREHNFI R, BED fz6dbn O
YURETHB.

<claused¥Y Y K> ::= clause <IE> .

<JB>(FY — LFoplSentenceMIE TR (FN(EHE STV, IBE OEEZHERICEREL CHEY
3.
show/describe AV K R NCafeOBJOVY Y RshowkdescribeZihixk L7z ENTH B.
<show3d V¥V K> ::= show <EfID >
<describe OAV¥ K> ::= describe <&JID >
EE5DBEE <HIID >TEESNZIHZHFI S, <HID >EHDOHAFTHD, 'list
axioms’ A2, ‘list sos' FENDIAVY R THRIRST NEIABHSHMBCEMTES. describeDiFE
(&, BEDEINCafeOBJEY 1 —ILOREBZHERIC BL THESNEHTH > 215G, KT
BNENRENTHIHDIERE HE THFT 3.
lexaAV YK lrpo [CLKBBEORNERZTSBRICAVWSNBIEEFDIEFBFRZERIT S £HDOIVY
YRTHB. COIVYRIZDWVTIZ, 8 3.16.2 BITHHHAT 3.

3.7 PigNose O—REHIGE ROV 7 @&

T LDHEMTEREISI TR BFETHASININ, CCTIIBELGHER L CHRIKEFER
FELEDODVWTIHRRNDZ, FIIEBEEEESN3HENGHEVNVEOARERLEEDTHS

(1) BANRETZIEI 21 —-IEF—TY
CNERANRMEBLZEI1—-IEREITZIONEBNTH N, MAAERTI IRC(E, B
IINME A RL — 5P RNBEDEBMESMIONS LEBESI NS, HIZE, SEANKR(O—I) &
93 FOPL X(&, BIMAEE LTENICESINZ LRSIV ERBDONDS. o, 47—
VX ERAWNBONMERTH B.

(2) (ME(ZRC T) FOP L-CLAUSE % 1 V7iR— b
HARTOXMERBEI 21— ILOY TEI 2 —JUICFOP L-CLAUSE DBRICEBA TN TVNB DT
BN, TNEARETHS.

(3) MEBERIGCTO)ARL —IPREBEZNEBMES
(1) THRARZED.

(4) REBXT VI v nics

(4-1) TVIVOETREBORTE
TSHT/INSA=IDNEREET 2D, YZa7IVE—RDIBEE, ¥ X T LOHERE(db
reset), SOS FIEEDNREEFZTD.



(4-2) EERASETT
resolve AV Y REFTL, TVIVEERHNT 3.
TICBHTCEBERHAZTRT. CCTIEEEBMTE—RFZAVZIES L, FEITHRIL—ILE REIT IBES
D2DODFMRETNTVNDE. WITNEEMGZHTH I, LTRREZEEOHBENEBDONBZIIOY S
FOBEERBRLIEZEDTH 3.



-- FOP L-CLAUSE MAZECILGL CEEMICMATND L SCEET D
set include FOP L-CLAUSE on
module! TEST1 {

[ Human < Life ]

pred mortal : Life

op Socrates : -> Human

- EHB3EDIEET

ax \A[X:Life] mortal(X) .

> BHBINIKRRO Y T MEE

®ks (1) WRETBEI1—IEFT—TVTB
open TEST1

**> (2) FOP L-CLAUSE (FBE(CEIA TN TUL\B DT THIA T DHE(ET/RL).
5 (3) BEICIHEU TRERZREDEMES

--> CZZTIEAEBELEZVWC EEBIINETEES.

--> Z ML ax ~ motal(Socrates) & 2.

goal mortal(Socrates) .

¥ (4) REEI VYV DiEHE)

*%> (4-1) P igNose ETRIBDRE

--> T aV(TST/RSX=F)=Utv .

--> WEEE DY X T LEDT, option reset EHEN(FB EMNKE

option reset

--> BEE—RTEITID
**> auto mode

flag(auto, on)

- ¥ OIS ELY FY B ERULOBBEBNAENIND, try it!

-- **k> flag(very -verbose,on)

--> SERR(F1DTRLY
param(max-proofs, 1)

**> (4-2) EEEASETT
--> IVIVERBENT D
resolve .

**s YREIY1—IbEHIO—X @ #BIAX

close



TREYZAT7ILE-—RFDIBETHD. HIEF LOFT—FE-—FDFEEERL TEST1 ZBEL TWL 3.

**s REVYZaTILVE—RCKBH

**> manual mode

S TST/RSA—S EPEHREICRET
option reset

S XREI 21— IWEA-—TVITB
open TEST1

B> HBALEEVWNZES | SERREBIESANIZEEELTWVS

goal[GOAL]: mortal(Socrates) .

¥ VA7 IVE—RBDOT, Y RXRTLOPRILZBRICETIT S
> WENSH B
db reset

**k> S0S BIES DERTE
sos = {GOAL}

ks HESRIU—JLE LT negative hy per resolution %
**> ﬁb\%
flag(neg-hy per-res, on)

ks TYIYDEH

resolve .

**s VIREI 2—JbOHrO—X
close

3.8 EIDOENZEN

YRTLRTHR, HBVEAVYREL 2T TS IRBERORTPIAADENFR E THMNEF
TNB. YRTLOEBFERED, BRERRBZHICEHDOHFERNICANT M>THELBRENRD
3.

3.8.1 BEIRTO—REERN

—RICEFRD KX SBEHEATERRINSD.



<Eh&ES>: [<EHERE>] FOP LX

CCT <EES YT LDNFMICBEBNCEDMTIZERABTHS. WREITBEI1—-ILICEFE
NBRPORNEHSE/ESNZRVDEMICT L T ES1HEID[T SN, DEFIER1 T OEFSHIEPLS
NTIL. BHEF, EI1—-ILORENS n BOENESNzETBRE, BIES n+ 1 HSEIDIERS
N3 LIEN> THBESOARSLBLHEHE HiL<ERINZHEESHICLES.

BB ORICENEDN > C T SNE<BHBENRRRIND. CNEZOHNRE DK SRV
=), HB3VERBRIBICLDER SNENERITENTHS. BHBEREOEANLABICDOWVWTE
EINSBEESBINLV. —RICEI1—-ILOREBIMSEENLEHL, BEHBEENRETHZI NS [] &
ERRIN3. BL, back demodulation F(C L > T EZFMISNIIHBEEH D, CHFEENS (TG
LEBEXBEN RRINZIDT, BT LEZES LIS ZHERL.

RB(CHD FOPL XMTRREINS. UTSILR 2 BULEHBIHBEERF, ENSHREN(]) TRVTE
RSB,

3.8.2 Skolem B#nXRTER

FOPL X\ SEFERANZREINIBR, FEREFNH > IBSI(C Skolem O EHENER TN S.
CORTDOD—BIER(EIRDED TH S
EBDES Dofe-<N> <Y — >

BIHMERDIBEE . #f-<N>.<Y— k>

CZTN> FEABTHD Y X TF LDNEHICEIDNTS., eV — EEHMOEY — ~ORBITH
3.

3.8.3 EH

I RTFLDEENEY IR, EHZONFTEINEN EINS. LEN>T, MABNRNIEE L
TRBRUENIC Ho72EHEFBREIEHMERNEZE5NDE. YXTLDERLUZERE, ROLSHE
HIlCIE3

_V<N>

CCTNRFYRTLNESHTEIDIRZBRAMTH 3.

3.8.4 HIDEN=HI

EBRDOFOXRTHZZEDONRT. TOHIT, 1 NFESTHD. BHINLZHTELEL, ADFDRSH
EBEHEROBMIEZE([DER>TVS., HULWTEHEBR TS UTSIVRRRINTWNDS., CDIFSILE—
BT, UTFSILE—DTH 3. #c-1.Account (FV X T LHERL L 7z Skolem B TH 3.



1:[]1 0 <= balance(#c-1.Account)

ROGIEI1260)EE—FDOXRTHITHZIN, BRIETH D BEHEEBENRTINTUNS. COFIDIZ
A& para-froml &3 paramodulation from ¥ IL—IU (CHEUV T, unit-dellc £ B unit deletion MY
SNz EDERD. para-from (B L T, 81 7 H paramodulator T&H D, CNHNET 2 (SEBS N
CENED. RVT #H11(2&K B unit deletion N RTEN, BREL T OIINERKZ. &H, BH
BEMCDVTIZ, 85 3. 155 THET 3.

126:[para-from:7,2,unit-del:1]
#c-1.Int <= balance(#c-1.Account)

TE2DDY TSIV SEBREINIFORZHITHD. Y T IIVHHREBEN(|) THEINTRRS
NTW3B., vx [TV XTLRERLEZEZEH TS S.

10:[] ~(_v45:Int <= _v44:Int) | 0 <= (_v44:Int - _v45:Int)

3.9 ¥mOtEXnEE

3.9.1 EEBAEEE - SOS

REBEIVIVoEREEBOEKE given-clause 7Y XLTHD ([3])ZHIL, SOS(Set Of
Support) HEEANDEREGEREZD—BERIEN TEB([1]). COMBOEZXAZUTICHST S.

Ay,... A, ZRIIE, B ZiimE 9 3 &, PigNose (&
Al,Ag,...7An — B

ZFEBAS B e HICRBUIEZ RV,
A]_/\AQ"'/\An/\""B

DRBAABETHIFETETOETSD. ZTOR, 2TH FOPL XZ=HFINIC L, resolution [RIEBICED
WTHIZER L TIT<. ZOEBTEHFNSSNNERBSNZLHESNIMR, CHLE, & Hil
RE|FPELEHEINT A, 4. A, SREBTBERETDE, A, Ay,..., A, DET, BIOEE%E
TO520EFEHRTHD. COT7AT7T 7ELDBEMNICHET SDH SOS HEETH .

HNES SOEMAPEETIE S - T NRREABETHDIFC, S D set of support EFENS.
PigNose MBS, IER S EEBXMEI 1 — IV TCESINEZRENESIC WK T S. set-of-
support B} & (&, EESHDOEMT (CBT S L5W2DDHHSDERZES. T, ETHEY
M\ set of support BT &3 L STHEE(T set-of-support JEiE EEENS.

SOS BBR(CBIL TIXRDEENK DL D[1]:

SEBROTRBAETHDILSBHNEGEL, T SOWBREF ETS. HELS-T
NIRREBEREE T D E, T % set of support £ LT S WSZEHEEHT D LS4 set of
support SEIENZEET 3.



PigNose TIFEINES%Z TN L 5% usable & sos EIEE NB2D(CHF, BHENDERE sos Hh
SHDH UEiE usable CEENZH EDETOHTOILDICTS. sos NEDHRBADEES T
(set of support) (CHIGT B &(CiEB.

usable : & (resolution)&E{TORRICHERATINIFNES.
s0s D HEERICIEERASNKVEINES.

IZRAFLIE, CDOES(CUTREIETHZ sos FIEENSHEZ—DEDH LU T usable [CAN, COFiE
TGR usable CHEENTVLWHIEDREATEEREZTS. BHINEHIL, sos AANS N OHERICH
nwsnsd.

ZOBRTE, FIFENFHINES % sos & usable DEBSSMIIRD DT 300 BERH DI M, BEL,
SRR E T BEN%E sos CANNIERL., BRI ZEHEBE— R TE, ANDHDSSE, EOHGED
UFSILDOHNSEBE )& sos NAN, TENLDAOH(DGELK EE—DDEDY T3V ZEFTH) (&
usable NANB LS CERESNTULD. CNDBA, EOEBTEZXE

SOS ARICcLBEHNEH LUTOHFOEEEEZZD.

P(Q(Ihyl) xz’ayl)

(1)

(2) ~P(x2,h(22,92),92)

(3) ~P(x3,y2,u3) V P(ys, 23,v3) V ~P(x3,v3,w3) V P(us, 23, w3)
(4) ~P(k(z4), 24, k(z4)).

sos = {(4)} £93. > T usable = {(1),(2),(3)} THBD. DEZTLUTICRIEEL sos & set
of support &9 3 set-of-support FEETH 3 :

(5)~P(x3,y3,k(23)) V P(ys, z3,v3) V ~P(x3,v3,k(z3)) (4) & (3)
(6)~P(x3,y3, k(h(ye,v3)) V ~P(x3,v3, k(h(ys,v3))) (5) £ ()
(O 6) & (1)

3.9.2 #@mrOEInEI-T

BEICREBI VI VIE sos R THREITSO CEE2RREN, COARICLBERTOEIDEI
—TOBMBEIRODLSICES !

while (sos METHL, HNDOEHNREHINTULELY)
(1) sos K5 'BiE—DOR 'V, CM%& given-clause &AL,
(2) given-clause % sos H\5 usable ([ #&T.
3) 'BEBWEHERIL-IVE ZRVWTCEHEZERT S.
iz lCERSNBHEIE, given-clause Z—FHDRE L THS,
DL usable CEEINDIETHD.



4) FlzlcERSINESCTL T, '"BRAMORE %2175.
CNZE/INRAURHIE sos ANz, F5TRERVLEISETS.
end

COERTOTCIOEIN—TOFMEIETHEATIN, ROLSBITERENE T shTnd Ll
FEINW: BIRIE B CNE AL BHSBHIDICENER, £fe A & BOMAMN sos (CE
FNTUVBENIRETS. T LU A Mgivenclause & UL TRIRENBZ &, EONEBRETHRAZED,
NS usable ANBEINT, #E BNETEINS. LHL, AL BETOZEHTIZIZ LKW, BER
5, BERE sos (CHZHNE5THS. C DEHI(CIL, B M given clause & U TRIEN S FTHEERIE
B5EW, TERFNE, C H2E BHEINBZ LB >TLESIDNSTHB.

sos H\5 ‘Hix—2D&' ZAE MASENI ST CL>THEETZ. RBIVIVICEERTOEID
EMEZHIEH T BHC, TEITFLBRTISTNBAEINTED, given-clause DREIRFEEZFD

—D2THD, TO22I75 SENCBEHRTZENTH S .
sos-queue @ sos EFANTH UEiE(queue) E R THIDRBIRZ1TS

sos-stack : sos ZEANEE UEE(stack) E R TRIDEIRZITS
sos-queue NIBE (FBBIEDIER, sos-stack DIBRITFESBENDERCHE 3. 5D

WINDTSTE off DIFEIE, 'REBVLE Z#IRTS. BINEHEFE E2ETOYTIILICE
FNDIEBFPEHOBEZERELEEDOT H3. YHICEI N5DTSTEEESE off (T3
EINTEHED, Leh> THDOEHICK > T given-clause HhEIRETNS.

EHTD given-clause MFR(CEIL TIF, RERICEE 5D UMHDGEHIFEINE sNd. T80
5, pick-given-ratio E WS /RS A= IMEFEL, TNITIE OBEE » NERESNTULZIEAE,
sos Vo MEDE L n BIBEE WE30)C, ETEE/BEL T, sos DEBEBHNSHERMDET. C
NETDHDRE Ve, WDE TR TE, FIHID sos [THRASNTULZEIH S DEBHEEINE RSN
W, EWSEREICHESAREENRS 25 THS.

given clause MEIR(CEBRT I ZDMD TS T(CDVTIE, & 3.11.1 BixS8RI N L.

"REBWLEHERIV—IVE BRI CTRARLZED, RBEIVIVICE BHOERIL-IVHRAEINTS
b, MABBNISTCE>THEALZWER L—ILERETSD. CNCEUTOBENRHS:

750% LRIV

auto . BE}MmE-—FR

auto3 . BHEE—FR

binary-res : binary resolution
hyper-res . hyper resolution
neg-hyper-res : negative hyper resolution
para-into :  paramodulation into
para-from :  paramodulation from

CNSDOTSTDYBEIFET off THD, LMo THERBIL—IVEBIRSN TLGEWL. BH
DIV—IZRAKBICHEATSENAETHS. BEIE—FTE, ADHOESICHLT, HEDR
BXHREZTV, BHEGHERIL—ILOTY bz BIRT 3 (53,1381 2R).



FIERRUEISTEADET, HERIV—IVOBIRICEKRIZ T7SJE, & 3.11.3 THEINT
wn3.

SHAOME SHEECTL TE, UMTFTTRIVENEEI NS, LOBETRLZ BAYKOFTI N &
CNECEFINBENTHS. TT, XTVIDOBSIC*HODODVWTWBREDEAFYaryTHb,
TS0 DECHKEZL TRITIIHNEDNNRESTND.

1 BHEIZ—DREDICDIEZRS
*2 BHEAIZHFT S
3 demodulation =9
¥ EXORASATZETD
*5 unit deletion &9
6 A—DUTFSIEY—ITFB
*7 factor-simplification ZiE9
8 tautology 2 ZIBE(XIETT, WIEZHRS
*O INETETIHBER>IETT, NWEEKDS
*10 YFSIbzY—+T93
11 usable 3 L\(& sos ICBENDHIC K > T subsume N3 BHIFIETT, NWEBZIKRS
(forward subsumption).
12 5|7 —TIVICEHRL sos (TIBIT B
*3 EBMINZEIZHFT 3
14 VFSIWE—EAEEFRVETHOHNE, RENERSI N,
15 — @BV TSI EEUEHE ) THBHEE(E, usable & sos (CEFEFNZHEDHET, TN
ERBT B L SEAIZEET (unit conflict).
6 RENFERSNES(E, SEARZHNFT 3.
*17 demodulator £ U TEZX 3 ME S D ZFARSB.
M EDWMEBZ, HRIV—IVICE>TEBEHSNEETOEERECTL T T, TNHhE>H
ET, H5HTRTENTICE> 2 ETOEEFHIICH L TUTONENRESI NS !
*18 LN T w17 T, #ilz’& demodulator NERSNTL S (E, ZN5&EMA L T back
demodulation Z{T5
*19 usable 3L\ sos [CEENBIET, BHEIC L > T subsume N3 L SEHEISTHIBRT B
(back subsumption).
*20 EHEID factoring 1TV, @R D factor Z/LIET 3.

310 ISTENRSTA—HDEE

TSTENRSA—IIERT VI VDORTERHITZ XA v F PO TETIRHNREZIBET 57
HNENTHD, FIAENR AV FTEZRET 3 (F3.68ZER). TRISTEL/IATA-FIDED
REBITHZ. ARDTSTRINSA—TIDEK (FFE3IMEBEEE312ETHAT 3.

flag(binary -res, on) -- binary resolution ZB%MI(CT S
flag(back-sub, off) -- back subsumption Z=#E®h(cT S
param(max-given, 100) -- given clause M# % 100 ([CPRET D



3.10.1 7S5/I8S X —H{EDORTE/#HA{L

VAT LDDERICEEI L BRI, FTSTPR/NSX—S (IR EDBREECHEE b N3, FIEE
EFRADBMICIHEC TINSDEEBYICERELTY AT LE FHRHIZINDITHIN, BEOHEEE
ZRELTHESCENERZ LERNTHSD. CDRHOIAY Y Kiisave-optionTH B (B 3.6 EZE
BR). save-optionTRBIZENFTRELEZ TV a vV (ETHT ST/ XA—F EFNSDEDGIEH)
(FoptionAV Y RIEL>THM AT CENERS. T, 7F7yava2TCHHEICYEY LT3
DI(CEH, optionIV Y R EFHT 3.

option reset -- ECEYHEICRTS
flag(hy per-res,on) - ISP A-IDEE

flag(back-sub, off) -- BE

param(max-seconds, 3600)

save-option option-set-1 -- IRAEDRFEME%R option-set-1
-- EVWSBHIZEN (T TRE
option = option-set-1 -- BILE>THWeA TV 3 VEFIA

YRFTLENENICHBTIEE, 7570/ S X—IDEICEL TRELZEET 3B/NNH B, £T
mUEBID&K S, " BE2TEMBRBICYEYRL, RWTEA T3 VOREETOEVSFEVEE
gBEBL.

BEDISTDHREEEIBIC(E List AV RERAWS.

‘ list flag

Tz, INSA—FOEREEEMNBICE, @ACLst AV Y RE AL3.

‘ list param

311 2345

3.11.1 given clause B#IRICEIT 3755

HROEIL—TOKYT 1 UIEIC sos FIEEGHNSED ESNBE(E given clause & FE(EN S,
given clause £ UTREBULEIZRIRT 3, ELWSORBENHETH D & (FERICRAz. HIDE
TEEF, FENECEEFNBIVTFTIILDETHEETHD. UTIIDEST L, VT IIVCEFEFNIED
ETOEHETH D, BOESE, ZNICEINBIEEFEEBEOHZR/ELIZEDTHS. given
cluase MBIRAEE, UTDO T ST &> THIfHENS



sos-queue on M, sos ZHID queue BB & H7& L T, given clause Z R#IRT 5. #¥IHAE(L off.

sos-stack on DB, sos ZHID stack \i&E & H7E L T, given clause & #IRT 3. YIHAE(S off.

input-sos-first #IHAE(S off. €L on IG5 (E, FIHAD sos HIERIC FEN TV RHICK L T, AP
NICHBIERBICINSBREHNERESINDS. &> TEHTHIZRIRT ZER, MIHHRRET sos (CEF
NTUVWEIHBERIC BIRENB &85,

randamize-sos #HAfE(E off. HL on B 5 (&, BINEH M B CEINERH > 155, RLELE = RE
TETEMERITEIRT 3.

Z fih, given clause MBIR(C(L, /85 X —4 pick-given-ratio MEIHRT 3 (53.12.3F=E2R).

3.11.2 Z0fttOEI—TEEICEATSI TS5

print-given #JHA{E off. on IX 5 (4 given clause MBIRENBZE(C, ZDOHEHFT 3.
print-lists-at-end #HAfE off. on %% 5 (&, sos, usable FHEIEH & demodulator D—EHIF %, R
W—T DR TEIZITS.

3.11.3 #@®IL—IICEATSITST
HMOEHICFERATBIMERIL— I ZRETZIZTITHD, UTOEDOHRH S !

auto #HHE(L off. on x5 (Y X F LICEBHIIL—IVDRIRY ZOMOFNEH T ST, ISSA—=FEED
BREZEED. FLLEEIIB3EZZRI NN

auto3 #HAME(L off. auto 7S T ERAKTH DM, 7500 BHEN—HELES. FMlEEE 31382 L
BNz,

binary-res #HAfE(& off. on Z 5 (&, M GHOBHD ) (ZOMICHESNTLWBIHERIL-ILE
BHET) binary resolution ZFHWS. CHTSTZ on TR &lck>T, factor LT,
unit-deletion 7SO MZNZNEEFHMIC on £ 3.

hyper-res #HHE(E off. on SN ZESIN TS ERIL—ILEEDHOET), BREHDERICIE
® hyper resolution ZFUL\3.

neg-hyper-res #HAE(S off. on ZSEF(HDERESN TV I HERIL—ILEEDE ), BHADERR
(Z negative hyper resolution ZFUL\ 3.

para-into #JHAfE(E off. on %X 5(d, given clause (C 3 B paramodulation ME{TET N S. paramod-
ulation ZFL\31BH, EMEKCEET I RERI(X = X)X, —HNICEHRETHSD. CNEBEN
([CERET D DM, TOD universal-symmetry TH 3.

universal-symmetry #JHR{E(& off. on DIFE, ANEHE L T, AEM(CRET 2 REBICHIGT B
(X=X [CHE I3E0)zEBNENT 3.

para-from #HAfE(L off. on MDIFE, given clause % paramodulator & U7z (usable, 8 & U sos [C&
FNB FHICH L TD) paramodulation MEITE NS, paramodulation ZFHWVBIEE, FEEM(C
B3 RHFE(X = X)), — RIS (EHMETH B (LD universal-sy mmetry DEIERZ £68).



demod-inf #HAME(F off. on DIBE, BN EHRIL—IL THE3HD LS (L, given-clause (XL T
demodulation MEFTETNDB. CDT ST M on DIFE, given-clause RIE—h, BED &
HEER LU TERUNENBETNSD.

prop-res FHAME(L off. on DIFE, M TFTORENHESI NS BE(C, MERBNLGE(EZERZS IV
#1)(cXd L T, binary resolution #3179 3 :

« 7354 binary -res I8 off
« 73> hy per-res &3 UL\ neg-hy per-res 7 on
CDIBEF, resolution DIREGBIMEEHZSILRVEDIC RESNS.

dist-const #JHA{E(L off. on DIFE, ETHEBEEWVICEGIED (AHELTKS. ILEDHE,
c1=c DEIBEDITFSIVDHD, ¢; & o MBIEZIEBIETH > 2IBA, false &1, @A—
D HBEF true &L THKS. Skolem EHICBEAL TR DI ST FHER =N 3.

3.11.4 Paramodulation [CE$ 37545

Paramodulation OEMEZHITEH T B37ZOHDTSTEHTHD, UTOEONRH S :

para-from-left #HAE(L on. on MBS, paramodulator & U TERINBZ3ER I=r &, I >r &A
[D(F7z paramodulation M\ {THOMNB. para-from & &K U para-into M7 DRIV —ILDOEIMEIC
BWTH 3.

para-from-right #JHA{E(S on. on DIFE, FR | =+ & r — | £AMAD(F/z paramodulation M 170
N 3. para-from & & U para-into @A DERIL—ILICBEMTH S.

para-into-left #HA{E(E on. on MIFE, paramodulation BETNINRELIEXZEFEOERD
EDMAI(E X9 % paramodulation MAJAE L 78 3. para-from & L U para-into @A D#ERIL—IU
L THEMTHS.

para-into-right #JHB{E(Z on. on MIFE paramodulation NESTNBIVRELZ B EFZIFEDER
DABDRAIC [T B paramodulation MAIEE L %S, para-from & &K U para-into mH DERIL—
WIEH L THEMTHS.

para-from-vars #JHA{E(& off. on DIBFE (X, ZEH S D paramodulation ZBMCTS. DTS
& on [C93 & FEICZ <D paramodulation MET SN B AIEEMMNEH B, para-into H KT
para-from WA DHERIL—ILICTH L TBMLE IS T THS.

para-from-units-only #JHA{E (S off. on MIFE paramodulator £LIE DT I, (FRDOH NS
3)8E—Hi(CBRS5M 3. para-from & & U para-into mMADHERIL—ILICH L TEMTH 3.

para-into-units-only #JHME(S off. on MIFE paramodulation DR EGE B HIF, (FRDOH D57
3)B—HiCBRS5M 3. para-from & L para-into A DHRIL—ILICT L TENTH 3.

para-ones-rules #HAE(E off. BEC DT ST (FHEATNTULEL.

para-skip-skolem #HAES off. WEC DT ST (FFEATN TG,

3.11.5 BHAOWNEICETSTISY
BHEAICH L TSN ZWBZHIE T B7ZHDTSTTHD, UTOEDHRH S !



unit-deletion #JHA{E off. on DIFE, EHINHI(CXH T B unit deletion WENFET NS, unit
deletion & (&, HICEEND U TS ILM, sos £zld usable (CFENBZIE—FOEFEICHE> TV
3188, TNSOUTSIERET ZWETHS. HIZEp(a,X) | qa,X) EWSHO2EED
UFrS)iE, E—8 qu,V) L2 TRESNSZ(CIT, X EVRBERTHD, MIEEHET
3-LUTERR). LHL, B—8 q(u,b) (K2 TEBRES NGV, EEES unification (&> T
ZH X M instantiate SNBINSTHD. CORBFICEHIT DIV T IIEETRESIN, BRE
LTEHNESNS BEHH S, (unit deletion (&, BEFNNTE—FHEKDILSBRBHIIC(E
MRGMETHD.)
delete-identical-nested-skolem #JHA{E off. on MIFH, Skolem BAEMRIA L L TVWB LSKIE%R
FoREZRET 3. HlZ(E, f D Skolem BEETH B L SIFBE, f(f(x)) ® f(g(f(x))) €W
LOBENEZSTEZIRET 3.
sort-literals #JHA{E off. on MIFE, FHREEHMCEINBZ VTSI, AEE)D ) TSI, R
EQYTIIEWSEZIBENMUVEZS. COMBOETENL, BiZRBPIKITIETHIN, &
—HITIEVWEID subsumption ¥|EMENEEILSNBIHZEEH S.
for-sub #JHA{E on. on MIBE, it (CEBH I Nz FICNT BMIBOBRIC, HIAE subsumption {8 &
(usable 3 UL\ sos (& FMNBHIC K > T subsume TNBHE SHDRE)NTHON, ZNDI5H
BIELUE OERICERGHRZDT, CNERETS.
bak-sub #JHB{E on. on MIBE, FlzlTERFSNEZHLT, ZMAE subsumption MLIEE(ZFDHEIIC K
> T subsume M3 L 57 usable %3 L\(& sos RDEIZFRET 2F)NMTHNS.
factor #IHAfE off. on MIFH, factoring WEBMN UTD2OOARNTEEAIND
1. FiIGEHEICN T 3 BME{C0E !
HEL, BHEI C IV C %& subsume 93 L S57F factor ZF>TLBKE 5, RENSTK
factor CEIZEBEHRZ 3.
2. I HRBEICN T B H#RIL—)U:
factoring R TH . MDHERIL—ILEFREED, given clause (ZIFE BT NEL.

3.11.6 Demodulation EEXOMZTD(F ICEATSI IS
Demodulation ®EIEE, FEROEAZOEZN(FTOUBEFIEHIT I ZHD 7S5 TBETH S.

demod-history #JHA{E on. on MIFH, HIH demodulate TN ZIBFE, demodulator & id FHS =&
DEHBREOT (CFFTS.
order-eq #IHA{E off. on DI/ E, FRNADLHRELLDEN>HBEE CEGIEANBRZISZ(E
T OEMKRICEAL T, £ 3.16.1 & 3.16.2 iz &),
eq-units-both-ways #Hi{E off. on DIFE, EXDNHHNSLGI3E—H (CEAL T, ERAESESHS5DMA
ST EAEEL 15 3. EBROBEL, 75 order-eq DIBICHKET S
*+ £ order-eq BN off B5(L, FX a =4 CELT B =a NERGFICEFERIND.
- order-eq Mon B5 (L, EXNOEGLOAETMN TN EREN>EBEICOH, B =a MERK
INsd.



dynamic-demod #JHA{E off. on DIBE, KECH > 2, Fle RRIFH(EBENES N TUBROBH D2
DITRFFES Nz BN, 278 demodulator & U TEIFEEIND. DX SIC, HMETE T demod-
ulator & L CBIIE N3 Hi% dynamic demodulator & IF/3. PigNose (Z (&, demodulator % Fl)
AENEET 2HEEE 1<, —BBFIAZ RV TE T® demodulator (& dynamic demodulator
TH3. > T, demodulation EEZFEALIZVMERIE, <D 755 % on [CREL THLME
& 3.

REFEDOVWTIF, 3161 & 3162H1Z2 B CDITST% on [CRET B &, BEIMIC

order-eq ¥ on (CE& BN 3.

dynamic-demod-all #JHAE off. on DIFE, ¥ X F LIFETOF 2 GEHEI%Z demodulator &3 R
HHB(E 316181 8R). COITST% on (CRET S &£, BEMIC dy namic-demod & order-
eq Mon [CREINS.

dynamic-demod-lex-dep #JHA{E off. on DIHE EHI demodulator (dynamic-demod 7> H on D

BR(C, BIMIIC demodulator & U TEIRSINBHI - LD dynamic-demod 75T DEiBHA%E S8 -
(& lex-&7Z, HB3 U Irpo-#&k7FE TH>TERVWEIND. FHELL(FEE 3161 &£ 3.16.2 fizs
.

back-demod #HA{E off. on MDIFHE, #/z & demodulator MBI TN B F(C,ZFN%HL\T usable,
sos, RURE® demodulator (€3 U T, demodulation B\MTHON3. CHT7ST M on [cENB
&, BEMIIC order-eq & dy namic-demod 7S5 M on (CERESND.
kb #IHA{E off. on MIFHE, ¥ X7 LDOHEREREL Knuth-Bendix O ZR{EFHMEDL S RIREVNE T
3. COTSTRFERICEAITSTTHD, FIERILSECLTMDTISTZREITDIENT
H3:
flag(para-from,on)
flag(para-into,on)
flag(para-from-left,on)
flag(para-from-right,off)
flag(para-into-left,on)
flag(para-into-right, off)
flag(para-from-vars, on)
flag(eq-units-both-way s, on)
flag(dy namic-demod-all, on)
flag(back-demod, on)
flag(process-input, on)
flag(1lrpo, on)
kb2 kb LREETH DM, BEIERESIND TST D55, para-from-vars M\ off [CENBRANERKS.
Irpo #1HA{E off. on MIFE, HEXNEIR/ XIER (lexicographic recursive path ordering - Irpo) (C
LOTEHOKXNMNEBZITS. off DFFF, EHEEMEAFERIECLIEBRBFEATINDS
(8#3.16.281% 2R).
lex-order-vars #JHRAME off. CD T ST (F lex-#kfFD demodulation &, BICE TN BIED K/ E
TOABFHRTOEBEZHIETS. COTSTMNon MBS, HFERIBIC L ZEDIER (T (EEIE
FEgsd. 2FD, ZHEFBEOIEFERICEVWTRENS L, ZHEITOIER & ZEIOFENIE



THd. cDITSTMoff DIFEE, ACEHNE SH EVWSHEDHFNTONDS. RIGDIEH
AT PEHTERVEE DR TONGRV. FIZRE, X &Y ZEBHETS. f(X) & f(Y) &
b9 % &, lex-order-vars H on MDIFE(FLEENTHOMN, f(X) D BHUNSTWEHIESTNS. L
DL ZDT TN off DIFEDLBIEREE [REAL (BFD2FMNTELEWV)ERS.

73545 1rpo B on (C1E > TLBIEAH, lex-order-vars M{E(E demodulation DENMEIC (EFEE%
520\ (3.16.1%).

3.11.7 ANEOMEICET S T35

simplify-fol #JHA{E on. on MIFE, FOPL X ZHIFER (C T BERIC, tautology DIEREGEZSE
RNOBRNIBANES NS, BE/CNIE(E CNF BBOER(C Skolem {EEfT o> RE TERETNS.
CORRICHERNEHEGIBEEEDEZIM, 73 process-input I off DIBHIL, ¥ X7 L
FZENZRHEL GV - REESNZGEEARRMD S f2) & LR,
process-input #HA{E off. on DIHE, FIHAD usable H LV sos IEBICEEFNTVIHICWL T,
HENEZENS DRIV ZEAL THESNEEEHITH I3 DO L SBNENFESI NS (B
BN T DNBMEOHEANEI0.2HICHZNT INEEBINLZL). EBROBEFICNT S
WMIBE, CNSOANE CXUTIUETE, LTOEVWNSHS !
(1) ABHICK LTI, max-literals & U max-weight /35X —H ([C LB HIHT X L (EiTHOHN
KR\, &7z, delete-identical-nested-skolem 755 (C K37 X & fTHONMEL.
(2) usable [CEEN TV, DEBODEBRIGFINBS EHESINE 15, FOE X usable [TE
NN 3(EEDELHEI sos (CEBMIND).
(3) FNRICET 3 75T (8F3.11.8%88R) M off DIFESTE, W DHDBEBHNEIFESI NS,

3.11.8 EIFICEAT3I7355

very-verbose #JHA{E off. on DIFE, FMEZLBIBHRN HIFTN 3.

print-kept #JHAfE on. on DIFE, HGEHEMRIFIND & HIESNIHER, TNEZEHFT 3.

print-proofs #JHA{E on. on DIHFE, ZEINESNZRIC ZOEHEBREGIARN)ZHFT 3.

print-new-demod #JHA{E on. on DI5FE, #HMBETEIRIICEM S Nz demodulator %z Z DOEREE]
FI3. ANFCRITINEBDOBEEL, CDTSTDECHNDST, HIFITNS.

print-bak-demod #JHA{E on. on DS, back demodulation METSNEHE ZDEHENET 3.
AJIEINN back demodulation ENZIBEE, COT ST DEICFEDST HIFETNS.

print-back-sub #HA{E on. on MIFE, back subsume SNz Hi%E ZDOEENFE T 3. A NHIN back
subsume ENEZHZE(E, COTSTDECHDDST HIFETNS.

quiet YIHAME off. on DIFE, ETHRBWENFHNMEI I ND.

3.11.9 #onfttnI 55

control-memory #JHA{E off. on DIFE, BEMIC sos ¥« X%& ol LTz max-weight /35 A =5 D
BRERENEELTS.



order-hyper #HA{E on. on DIFE, #mIL—ILD hy per-res & neg-hy per-res (X BEHDERI(C,
BT IFERBRIC & B BN EET NS, D&FED, Y754 hEFDOY TS IIE, ZNHRERADEDT
53 (ACHCENELDKZTVWYTSIVNEN)E Z(CDH, resolve D/RESTNDB. KETDLL
B(F, REBLESZHERIBTHRBIBCL>TITONS. (CDH TS, EED hyper resolution
- hyper-res 730 L B#R IV—ILZFHVBER, £ TOHIN Horn BiTH - IFE (T (FEELR
TH3.)

propositional #JHA{E off. CHT ST M on DIFE, Y AT LRFETOMNMERBENTH B ERE
LT, ZNCRBIESNUEZT S,

CDTST% on LT 3HE, RRICE2TOHIMEREN TR INL, BRNEHTHI L

(FRESNGEV., BEICEL>TEYXT LN clash T3 CEEHZIDT, SFEINRL.

3.12 IS X—5H

RSA—=FRFEFLEFEOBHETHD, HATOTCXOIEZHEHITZ2ENTHD. RETIIHR
TOCXMEBIZ/NRSA—FICDODVTEHATZ. RSAXA—IOBMEEEF [M ... N] EWSKRET
METS. cNEMBENMUTZE BKY 3. RIMEDOKRE T most-negative-fixnum £%&> TS
D&, Common Lisp DIERTHRE SNV TV B R/NDEIERIYE, X7z most-positive-fixnum &7k >
TWBDERAL K RRKDEERHEE ZBKT 58

3.12.1 HRRHEIRE/INSA—5

max-seconds [-1 ... most-positive-fixnum]
PIHRMEE -1. BU n# -1 E5(E, cpu BHEREAN N n WICEL BRI CIHERERERZHRIET 3.
RELERFEE H<ETERERTHS. Y XTLIE, 3 given clause (CFAT 3 WEBEE T
2RI, CONRTA-FICLBHNERET 3.

max-gen [-1 ... most-positive-fixnum]
PVHEE -1, BUn#£ 1651, SLZEn @0 BEAIZER LR T, SERAERRZHIET 3.
Y XT L&, 3 given clause [CEETRMBZE TIRX IR T CONRSTX =5 (L LB3H%Z
BREITZNT, RELEZHMEHTTE HRXTHB.

max-kept [-1 ... most-positive-fixnum]
PHEEF 1. BUn# 165, BXZ n BOMMN FREFSNZET, SIAERREZHRIETS. &
27 LIE, 3 given clause (CEETRNBEETRIZFRT CD/IIS A=Y LDFHNER
BIZDT, BELZHEIHKTTE BLXTHB.

max-given [-1 .. most-positive-fixnum]
FEAMEE -1, BU n £ -1 185(E, XD H U7z given-clause DEMN n fBI(SZE L 285 T, SEBRER
RzhlEd 3.

8Common Lisp MERIC > TINSHEBDEEIEEEETH .




3.12.2 BHENICHT SHKIKRE/IIS A -5

max-weight [-1 ... most-positive-fixnum]
PHAME(E most-positive-fixnum. RS NIZBEHEIDEHFNCD/IAISTA—FI TIEESNEE
B2 BB, ZOEHZETS. -1 FEHRZEIKT 3.

3.12.3 Z0DIISRA—5

pick-given-ratio [-1 ... most-positive-fixnum]
PHEAE(L -1, sos DS HiZEH TRIMES, CCCHREINEZHOBMEZIC, EHICFL5TI,
sos &Y R NEHEUTLTEICH 8% given-clause & U TR, -1 (FIERELZEKT 3.
demod-limit [-1 ... most-positive-fixnum]
PIHAEE 1000. —D DY T Ilcx LU T—EICEFTT B demodulation TH FZT X O#
DRABEZIEETD. ETRIAOBNCCTEEINZHZBZ FBRT, ZOUTIILD
demodulation (FFEFE NS, [EMN -1 DIFE(EH ENEVWEEZEKT 3.
max-proofs [-1 ... most-positive-fixnum]
PHAMEE 1. —EDHER TOTCXTHEONLEETOHMN, COIRSA—F TIEES NI ZEL
FEEBICHEHR IO ZHT 3. -1 [FRFIREEKT 3.
stats-level [0 ... 4]
YIEMEIS 2. R T O LI DRRICHNFSNBIMEHBEROFMEZIEET 3.
max-sos [-1 ... most-positive-fixnum]
PIHAME(E -1. sos (TSN TLIHIDBMC D/IISA—I TIEESNTWL 3HEZBZIBE
(C, max-weight /SIS X—5 ODEEBHREEZRTI . -1 FEHBRZEKT 3.

3.13 BEE-F

AEICEEME—RICHIFIBITSTONSA—IDTEYT 1, sos & usable NOEHIDIRD 9 (F
(CRAL TEHEAT 3.

7354 auto 3L\ auto3 Mon DIFE, KRBTV I VI, ANFGIREE> TLVS CafeOBJ £
J1—-IVCEBENZILNENSESNEZHES)Z AT v VL, W DO DOBBEFBINEHEZRANRT
HRIL— IV ERREIRZEERTET D, BRSNS EREIR(E(T S5 control-memory ZFR(F(E)&E
& refutation complete (REAIEELGHIES THNIE, MITREERSD)THSD. LHL, MERORVE
BONEERESI NS & FHFIRETTEGV. BBE—RFTE, L OBEGEEOIBANAIETH
3. T, AAICKRHT D LORIBETE, FECLIFEIMAODRVWERRZIRMT 3.

7354 auto/auto3 I, IDENTSTDEY T+ VI ELDEXICET SNEITNERSHEW. T
BHE, ¥V K flag(auto,on) FMEND TS TD £y hAVYREDEXICA VI TIUZICANEIND
RNETHS. 755 auto(auto3) Mon [TV FSNERRT, MOKET ST STP/IRS X—FHRK
DESCEEBBEINS:



+ process-input - on

+ print-kept - off

+ print-new-demod - off
+ print-back-demod - off
+ print-back-sub - off

+ control-memory - on

+ max-sos > 500

+ pick-given-ratio »> 4

+ stats-level - 2

RWT, resolve AVYRICEDTREI VI VUNEBEBITNBIRIC, YXTLIE ANEZEESEL, B
SNEBXHNREEEOARABRNS ENHRIL—IVEFERTIHN £HUET D, TOBRBEYKE TS TP/
SA—FDOHBENTONZ. ANFOEBBICHEARSNIBXHNGEEEIUTOENTH S !

(1) propositional h
DED, ETCOMNREHZHLIVES.
(2) Horn EfihH
DFED, ETCOENELA—DDIED) TSI ZFDIBES.
(3) equality h\&» 3 M
DED, DG EE—DD A=BHB3LE ~(A=B) DFED UTS I ZHEO28INH 5.
(4) equality axiom H& 3 H\
DFED, M EE—DA=B - B=AICHHYT 3 FiRH3HE.
(5) HIlcEEND U TS IMEBDERKXE

DEE, INSOMBEZHEFIEDELBEEG 6 DOT —X(CHET D

(1) propositional
(2) ETOHIMNE—HIT equality
(3-6) {equality, Horn} ®4D>nEHFEHE

INSEDT—RCHBUTEDLISBERENGSEINZINE, Y XTLOENER 2FETHIENERK
3. —RICEXNNEETNBIBEA(L, paramodulation, demodulation NERETEME T ND. CNDIF
B, MHVEEREL, 755 kb 3 0\(F kb2 ZRERRIC on [T B C & TITS(kb XU kb2 (EDWNT
(&, 58 3.11.68i%281). auto & auto3 MEBWFZ ZDHITH D, auto NDIFE L kb, auto3 DIFE
kb2 Mon [EENB. HEDEMEFELRL THS.

RICANED sos H KLU usable ANDIRDDFTHBIN, EDOFH(TARTH UFSILNEDE) % sos
~, ENDADOEHEIE usable AANSNB.

3.14 HiEHEW

AEITRHERTOCIRTHICNESN S S IS ITLRMEBRICOVWTHAT 3. UTICRIDE
YRTLDNETHRICRESNBBEHRN—ETHS.



cl-generated
cl-kept

cl-for-sub
cl-back-sub
cl-tautology
cl-given
cl-wt-delete
rewrites
unit-deletes
empty-clauses
for-sub-sos
new-demods
cl-back-demod
sos-size

usable-size

demodulators-size

binary-res-gen
hyper-res-gen

neg-hyper-res-gen

para-into-gen
para-from-gen
demod-inf-gen

factor-simplifications

factor-gen

HRPCEN S NIEIDEETEL

BHREINDSE, sos (CANSNEEHDEEE. 7> process-input Hon
% &3, usable ° sos DFIHAES(C X L TITON B HIIE(C L > T, usable
HB U\ sos ([CESNED BESEINS.

forward subsume SN TE TSN IZED AL

back subsume ENTZETSNIZEIDEETEL

tautology L¥IKF SN TR TSNH DA

given clause £ LT sos EGHN SO TN BN EEE
max-weight Z#Z e 7z (LB TESNTZEIDEEHEL
demodulation (C L 2 E TR X OIMDHREET.

unit deletion [Z& > THIBRE Nz U TS ILDOEETELL
HRPICEHSI N EHDO S

sos (LB ENBHIC &L > T subsume M, BTSNz BIDTETEL
HESRTP (CHE R T M7z demodulator MEEHEL.

SRR (CfTHOMN T back demodulation D& EH.

sos [CBENTLIEIDHL.

usable CEENTLBEIDH.

demodulator M#.

binary resolution ([c & > TEHSINZH DS

hyper resolution ([c & > TEHSINZH DS

negative hyper resolution [E &k > TEH I Nz HIDFEE
paramodulation into (C& > TEHSINIZED FEHEL
paramodulation from (L& > TEH I NZED SEHEL
demodulation & 1T > fz[E1#4.

factor simplification %17 > 7z [EI4.

factoring TEM S NZEIDEETEL

T3> print-stats DfER on THHORBE(IC, ERIOTIDKRDI(Z, TN FTIRESNREHE

WHENZEINDB. 12T 3HABHRONBIE, /35 X —4F stats-level DEICH L THRBEEZ 3. —
B&(C stats-level DENKZWVWE, &K DEHMHGBREZHNFEIND !

- stats-level DEM 0 ~ 2 DBHFUTORBHREZHFET 3
cl-given
cl-generated
cl-kept
cl-for-sub
cl-back-sub
- stats-level I\ 3 I EDBEFETOMEBHREZNFT 3.



3.15 EEAKEZDEIZF

EHINESNZIBEIC, THZER I I BRICEAIZAZIBICZER Z EICL > T, ZHOEHBEE
EHBZENARETH B, 5 3.8ETRARSNTVRED, IEHFIIRICE, 7 DEBHEREEED
BTCRTRIND. > T, INSOEZHBFESDIRICTA 7z X ME, SEARRBR)ERZEMN
HiR3. Y X7 L&, 7S print-proof i on DBHIC, ZHICHBDIEIC, CO L SHEREARZH
F93. FTEEBOIAARNZDAITH S © REDEI 163 WNESNZEHTH S, COEEEHT S
DCEONZEN, ABFESOEVWBICRTINTVIENES. CNSOFNOEBHERZRZIECL
D, EDLSHBREEZERT ZHNESNEHNERARZIENHEKS.

** P R OOF

1:[]1 0 <= balance(#c-1.Account)
2:[back-demod:161] ~(0 <= (balance(#c-1.Account) + #c-1.Int))
5:[1 ~(0 <= _v34:Int) | balance(deposit(_v34:Int,_v33:Account))
= balance(_v33) + v34
6:[] 0 <= _v62:Int | balance(deposit(_v62:Int,_v63:Account))
= balance(_v63)
10:[1 ~(0 <= _v41:Int) | ~(0 <= _v42:Int) | 0 <= (_v41:Int
+ _v42:Int)
136: [para-from:6,2,unit-del:1]
0 <= #c-1.Int
150: [hy per:136,10,1] 0 <= (balance(#c-1.Account) + #c-1.Int)
167: [hy per:136,5] balance(deposit(#c-1.Int,_v175:Account))
= balance(_v175) + #c-1.Int
162:[back-demod:161,2] ~(0 <= (balance(#c-1.Account) + #c-1.Int))
163:[binary :162,150]

)k

3.15.1 SHEERORA

FoXRTROEHERERE—RRNCROEZLTWVNS @

<EHERR> 1= <EHERS{, <EHER>}*
CEHBERE> = <EHIL—)>  [<EBES{, <HIESS}H]

DFD <BHERE> ZIVVESTURZEDTHS. —D00 <BHERE> (&, BAMICED KL S0
Blck>TERSNTENETRT <BHIL—IU> &, 7TV 3 VT <BBES> ZAVVESTRIRY
AEN5183. FIZEL,

para-from:6,2,unit-del:1



TI(&, para-from & unit-del MBEIL—)U (CHHE L, para-from (&, §i6 & 2 M, 7z unit-del T,
MES 124703 vo <HBES> ELTHED. UMTEBHERDOGHHBICDVWTEHRAZT 3.

[bin-res:clause-1,clause-2]
binary resolution(bin-res) ([c & > TEM TNz, clause-1 (& given clause DEIFES. clause-2
(&, TN & resolve LTzEIDEIHES.
[prop-res:clause-1,clause-2]
propositional resolution(prop-res) (& > TER TN fz. clause-1 (& given clause MEIHES.
clause-2 (&, cM & resolve Uz BiDEIES.
[hy per-res:clause-1,claus-2,..,clause-n]
hyper resolution(hy per-res)lc & > TEBR TNz, clause-1 (& given clause DEIE .
clasuse-2 .. clause-n [FZ N & resolve U7zE1 OEIES.
[neg-hy per-res:clause-1,clause-2,...,clause-n]
negative hyper resolution(neg-hy per-res) (X > THEK Tz, clause-1 (& given clause @
EN#&S. clause-2 ... clause-n [N & resolve LTzEINEES.
[para-into:clause-1,clause-2]
paramodulation into(para-into) (€& > TEB TNz, clause-1 MA YU I F JLIRH], clause-2 M
paramodulator T& 3.
[para-from:clause-1,clause-2]
para-from [C KX > TEB TNz, clause-1 MZ U I FIJLDE], clause-2 H paramodulator T
3.
[fsimp:]
factor simplification(factor-simp)(C & > T K SNz,
[back-demod: clause-1,claus-2,...,clause-n]
clause-1...clause-n (£ & o T back demodulate(back-demod) TN TER SNz, CDBH, L&
BEDTYIFIBHOAB EHRIRMCEESINTL S,
[demod:clause-1,clause?,...,clause-n]
clause-1..clause-n (£ & T demodulation BEE N TER ST N, back-demodDIFE & AR,
ZVIFIGEHOAREIRIBENICEREINTUNS.
[copy :clause-1]
AERLIE Telause-1DEiZ IE— L TER ST NZ.
[flip:]
EFXNOERIDDANBZIC L > TER TN,
[unit-del:clause-1]
clause-1 &® unit deletion(unit-del)lc &> TERK Tz,
[back-unit-del:clause-1]
clause-1& Mback unit deletion(back-unit-del) (C& > TER ST NIz,



3.16 IBMIERE{I(F & Demodulation

75 order-eq M on MBBICFEFROERLOEOKRKNEBENTHO N, KEWAZELICE>T
RKBJILSWEAREZZEVWSUERMTONB(CNE TFEROAMDT] EFER). CofilcETHESTF
BXART, IHOKE S DL BTNz, KINMERICERL TE, TEMFEERNIE] & TFEXB/RA
Z|BFF(Irpo)] (lexicographic recursive path ordering) M2EDIERT TN SEEE5HR BALS
N3( NEMEFERIE] FHRASERNGEREZRLZEVWC EHNS Ad Hoc KIBFRAT T EE/FENS. )
7350 lrpo RCNS EESDIEFR DT EFERT IHERD, N on DIFEE Irpo ZRAV, #5T
IE(FNUL ad hoc KIEFED(FZEAWNS.

3.16.1 HiFEFFEIUIE - Ad Hoc
IEIERF (Ad Hoc)

BT HERNECLBIBEOLBNIES, Y XTLTIE, THERIE] & TEH -FHERIE] O2EED
IERAS (FAEDMEDNTNS, FMABNCNSERIRT S CENERBIDIFTELZL, IBRDFETS
NIRICIHU T, Y RTLRCINSZE FURFTNS.

BERE CNEEANGHERNIRCLBEEDIEF DT THD. 2DNDEZLERT S BRI, Tn5%z
ENSANEGATITE, BRZIREFILEHIVEERIC HBEDLEERTA MY T3, C
NSOEWIRZZIBEDRKNEROBR BN, BEOXNBEBRERET D, BHESEOHR(EG T
S 4 lex-order-vars D{BEICKTET 3.
lex-order-vars hion. COBEZHELBRONRELRS. BHIESIEFT—FNSTVERD

S5NTHD, BEHRATFZDRAOEFHSE NETKNERDHD. BRIO LOFERIEFRCLD

E&(E == IVEBD2DDZBIFHEAIEE )TN T, HENIRCLBZBEDIERED(FE ~—

SITH 3.

ZHRB(ICL > T, BNNGEOXNEERENAEILT IHBENRH D LT SFRINEL.

lex-order-vars H\ off (#JHA{E). ZHERE—DEHTHINESHNZITNEEEINDS. K> T

BOIER FERHNTH B (KNOHENRAARRZZEENH B). BEHZHBROTREF LI

WODT, HU, t1 <to, THD, 0 ZEHEBBRE LRIZES, tic < teo THB. DD, ZHD

instantiation Z17 > THIEOMERHIL K/NEIRICZED D (F7RLN.

BH-HENIE —D0EZHRIIRIC, TTRVICEDEHEICEENDZIIRL -5 & BHOBOD
BEHTHRISZ. —AOEOANEFNG, IEFICHENTE XFVWEHEIND. BHDOEDE
H#HEICHZE(E, lex-order-vars M\ off DIBFED, HFENIETOLLRER U HBEZES.

FoAM@E(FF (Ad Hoc)

T > order-eq Hi on T, lrpo M off DIFE, BHEAICEEX NB3ERNY TSN a=CWLTa
BEELT, MTOLSTENBRESI NG, COMBEDC &%, SROBRADI(FE IE.

1. EE55HOEMICED(ED)EIETHNI, BIERERDAIDIC KB3LS(CAENSNSB.



2. EL—H0EN TEH-FHETNIR] THHLEIDKEVNEERE KEWENEDICHKB LS CAARS
ns.

DFED, RKEVWANBCEBRIZRKRBZ L SCT7LYIENE. chUE Irpo 2 AV BAEDIFTERU
TH3.

Dynamic Demodulator ®¥I%E (Ad Hoc)

2 > %dy namic-demodd % L\(E, dy namic-demod-alli® on @ BE, 7 S Jorder-eqt BEINIIC on
EIE>2TVNBETTHD. COBE, YXTLREROBETCEEINEZENER Y TIILDHEED
B— iz, LB demodulator(BF BRI KA £ L THWBARLLEH#SB. €L, process-inputHR on T
HoIJFIEICE, usable BT sos (€& ENTLSIYHEIESDEL DOE(C 2V L TER ULENS
n3d. BN, FXZ a=&T3E, UTOLSGREBNESND(CONIETEEFRXNBEICH
ADFETNTVREDERELTVNS.) TOFAT, - FIEFEROKXNERREITBZDICANSNT
W3, IRDE, t-t [Tt Nt KDKEFVWEZERIKRT D, e, vars(t) (&, Bt (CEFNTLIEHD

B, wt(t) Bt DESTTH 3.

1. £L 8N a DE)BHPETHNIE, CNDER%E demodulator & L THWS.
2. 5L TEH-HERIE] ODEIKRT a8 THD, vars(a) Dvars(B), DBE
(@) B U dy namic-demod-all At on THMNIE, ERX % demodulator £ 3;
(b) €U dy namic-demod-all M} off T D, wt(3) < 1, E5(E, FRX % demodulator £ T 3.
3. £U, 7354 dy namic-demod-lex-dep & dy namic-demod-all DM on DIBAEIL,
a) a & B NEHEZB/BEINERE—, HD
b) vars(a) 2 vars(B),
THNL, EXF lex-#k7ED demodulator &9 3 (CRHI-3.16.1 =EHR).

Lex-#k%F® Demodulation (Ad Hoc)

BINTLVREHELTEAC X CEEFMRZZ200EN, @—EE 3158, 200EE, [TH% &S
LTRU] £EHNSB. ANEPE;H demodulator (&, FRX a =4 CHVT, a & 3 IV B = EER
LTRU] BEIC, lex-#kEF D demodulator EE(EN 3. (lex-#HkEZEDEHI demodulator OHIFE(CD
WTIE, 31618 Z2BINizn).

lex-1%7ZMD demodulator (&, EFBZ SNE/BROENTODIELD MFHERIEl ThSL<E3I5E
[CDHBERHEIND.

3.16.2 LRPO

HOIERF {33 (Irpo)

HENHRB/ RIER (lexicographic recursive path ordering) (FIBDOLL BETSHEES—DONH
ETHD, 755 Irpo Mon DRFICAVSNDS. EERERIEE E U T Irpo (&, termination B



ThBdEWVNS CERHB. DFD, R & demodulator DEEE L, §F N 3% demodulator M AED (&
Irpo DEHKRTAHIL LD XKEFWKS(E, demodulation (demodulator Z /& M5 HLDMEE (SEET
3) 7OCRERT IR ENRIAETND.

Irpo (EKBLEEEIE, (1) ERY T IILOAMADF(EENGERLDKEL BB3LDICESTHWZEEH),
(2) EFWH demodulator & L TEDONEZZIH, 3 L\ Irpo-#k7FD demodulator £7&23 M ZEHE L
2D, (3) Irpo-#k%E®M demodulator ZEATEIHNEHNZHET 3DICHVNS B, LERUNDIHR
TEATND C E(FHE.

ARV -5 BBDIERHT -lex AV F

lrpo ZEAT 315G, 2L —5BBICETIIERDFRRH SN TV EEFNEGESEL. N
lex AVYRERAWTEEI S ENERS. OV ROBXIEIRDED TH B !

<lex AV E> 1:= lex(<op1_1>,....,<0p_n>)

<op1_1> ¥® <op_n> (FARL -5 EBETH 3. EAICH BB /NSTVWERET 3. FHELAIRL —IES
ELT* & SKOLEM M2 DMWY AT LATFHNEINTLNS ¢

¥ lex AV RDOB|IBICEBRETSNGEDNTZEDDARL Y ITRTEZ KT D. NS (XZEIDESH
FERIECERINIERNSNS.
SKOLEM > XF LLhVERR L 7z Skolem B8#1. Skolem BE#RA T BT ERIETHEINS.

BIZETOLSBEI 2B >7zET D !

module! LEX

{ [Elt]
ops abc: ->Elt
op _+_ : Elt Elt -> Elt
op _*_: Elt Elt -> Elt
op s : Elt -> Elt
op _-_ : Elt Elt -> Elt
op _/_ : Elt Elt -> Elt

Cl
Cl
A

lex(a, b, ¢, s, _+_, *, _*)

ELRBEDARL —FIEFERDES(CES

x_ > _[_»=_—_»>_+_+=s»=c>b>a

L DOFEITIE SKOLEM DIBEDNEL. * H B0\ (& SKOLEM IEEMNEIHY X ~CE WMESIIE, UTo L
SEYRATFLHEBRT S :



1. *BENEINE, U FOREKC * ZEBINY 3.
2. SKOLEM EEENG (FNUE, U X h DRI SKOLEM ZBMT 3.

DFD, INSHAANEBSNIZRORELRDLS(CESB !

lex(<op_1>, ..., <op_n>, *, SKOLEM)

Flz, lex AVY FOEENEWMEEDARL -5 ESDIERD(F (&

lex(*, SKOLEM)

ELRBEEAUTHS. TRHE, ETDARL —IBSEEMHERNIETHL BN, eV X T LA
HEM T B Skolem BEBIIREKRTVWEHET 3. KITBRTz&H D, Skolem BHE L DR (STFHE
NIEC K B.

lex AVY RT, * XU SKOLEM EVWSARL —FRBENFHREBESINBIEHIC LD, MIAENHN
S5NRAZEF 2ZIRL —FeERERGELLEBIDTE, EFZINEIHELNGVNR, ROLS(CL
TINZOBERS. WTNDOBEE, FIAEOERLIARL — 5 Z5 | BOBMTERN L 2RIZA L
nELV FIZERABER * EVWS258IDARL —FEERELTVLWBIBEIRF, ¥/2£FB3c&Tn
ZEBRIZCENERS. ELNBERTHN (X */0 EITNERL. SKOLEM DIFEEEKRTH .

lex AVYVRIICEATSERE lex OVVEI(E ‘dbreset’ ZETI RHIcHRESNTLWERITNE LS5
V. BEIE— RDOBEFIBERICCNMARIBINZIOTHABELRVN, Y21 7ZILE— ROBRCIEEEI
BTHB.

ERXnAFAEDIF (Irpo)

EL, 75 order-eqMon THD, H3FRNYTSILD EESHDEIEMMBE LD Irpo IETKE
WESIE, KEWADSIBHNELEHEMB LS CHWUEZSNSB.

Dynamic Demodulator ®$IE (Irpo)

7354 dy namic-demod I on DIFHE, Y AT LERF ETHOFERCEEL T, #FN5SH demodulator & L
THEIBEVWHE SH%E FARSZ(T S dy namic-demod-all (&, lrpo M on DIHFHEHEBIND) FX
a=B1CENT, Irpo BT a = 8 THNIE, FR(F demodulator £ (CDHIENTONBERT
&, ITEERDFADIFINEATUNS). £LU, dy namic-demod-lex-dep B on THH, FERXNE LS
DBEMDIBIET L T Irpo DEMKTNSKEL, DD BIEBENTVIZEREET o (CBHIBIT D
toTHhNE, FX(E Irpo-fkEFD demodulator £EN3.

Irpo-{%&7##® Demodulation (Irpo)

Irpo-&k#Z® demodulator (&, EEBRZ SNEBROEN TDIELD Irpo DEKTNS K X3HE
D BHINS.



=3l

4.1 (THESEFHERITIS X 7 L DOREE

HBEI1—IMBRIDEI 1—-IVM'EHBEI BNESH, ILENHEEI1—I)L M TERTHN
RREOIANTZE M NEREITBINESDHZRIET 2METHS. CORIADEZ M HS M ~NDF
A GAREE & 38,

RREEEUT O 2 RETITHONS ¢

1. M DS M ANDITZFvIvFUT

CNEMHER M DMEIR M TEDSN TV IEEEZ R T HD BYERZHITVINE S
NERBEIZIENTHD. AELRIBESCE M ODITZFvhs5 M ODITZFvADER (VT
ZF v & — signature morphism)NER TN 3.

VO ZFvRNM—DEFELRVEE, I8 M DMk M OiEZz R I C EEARTRET
HB3DT, FHERIEIECORITRBMERE LIRT IS, GH, —BRNCIITZFvHEE
WEEIDICELENHD .

2. M' H5 M NOFHBICIREE

CNEINTR/ONEV T ZFrHRICKBIBYERCK ST, I8k M BNEX (L8 M’ O#EE
ERICBLEITHNESHNERIETIZIENTHD. M DFEREFNET NEVIT ZF v HTEEEL, #
NR M ZEVWTERDIDONE SHZEFHL T L <.

BREITSD M OFAN, BEOFAN(ARSFIN)THDH, HIVWEIRFSFIATHINCL>T
UTO&S (CNBNRERS.

ARFNNBEEG RRINLEEFX/DREOEEZ M OLRICIMZ, TNANSRBHBFTSNBH
ESHERBIVIVEZRVWTHRIET . RENESNNEZDOENICET 3 MR
(FRRINT 3.

TIRBHERICHS B3 VT ZF v, 7TIIORCEFBIAVYRRUBHICR IETBEEZITLN. YT ZFIVFY
HHEITSCE, EDXVYE/BYE REDOXY YR/ BHICBETENE, V— MEREEEICE—RARTLIFE LW, h
F—MBCEREBETEEVR, V- rE2ORELARY—rEIRA CF—9BEBEKRITZEDERET BT ET, S XFE]
YYFVOOBE (GBTEN, BREEENTEELS.

43



BREEFADNFES BRINZFRCDOVTIHIFME(coinduction)Z XTI 3. IHIEME M
BINTNE, COFERICET BFMGRIEIRINT 2 CHIFHEC DV T (X SEZESHR).

BEBRENEC S, RUNIRFSFAORABEETEROER BikY —~DF
RTH>TH)THBIELTUEINTVNDE. RENERESEA (CDOLWTIEZFDER
OIRIEDFEICEET DIERIAT NMBETH D, ARRIEY I T LICHIFRIERICD
nWTE, SBOFEELTEINLTWVS.

M DETHOFERCDOVWTRIENRRINTNL, M HS M AOFEMCBIEEKIITSH 3. &
FU—MC—BERERECH T EBAMRAIIRERETHDINDT, FHERIANED SNTcE
HEERGIERE, ATVFEAERE)DELREZBX HSICE, BRERAHE L THRELERT
93. ZELZDIBAETE, ENE RNOBRIENRIDLEH > 2V EDBHRMNIL - —(TRR
TN,

4.2 FHHEBRIEY AT LOFRIVIUE

HRCREEDTZOHDOFROIAVY RIERD2DTH B

VOZFOeIVFIVIDER 2OOETI 21— EBELT, TENSOBRTOY T Z_Fv I vFUI%E
T5C &%z BRI 3. BYRDED

sigmatch (<EYa1—JbI-1>) to (kETY21—JLbH-2>)

SEIVI1-IR-> TEEINIEI1-IbH\5, <CEJ1—IbR-2> TEESNZEI1-)b
AD, ARV D ZF v HIE 2 TR, BREFAEBCIRTT 3.

CafeOBJ TRV T ZF v HD  &%& view EIESIH, view [CIFRBIND(FSNZDRZEITE
BIR3ENMERDILS(CE>TVS. signatchTIE, BRERzview(V T ZF v HHNDRLR
N U Tl YieREIE DT, MABCEIOBRIOY X~ %IRRT 3. view TR T 3 Z ENHEE
Th-oleBaIclE, ZDU X N ERTRT B,

LRI sigmatch AV Y RDBRTE SN view DRBIZIBE L T, SFHM{EDRIE%E 1T

SEEERID. BXIIRDBEDTHS.

check refinement <views%>

BREEDBRBMINTH N, “ok” LRTL, BRAKES 3 VWERADBECE "ng” L &R
IBLEBIC, EOFROBINRN L BN > 2HERTT 3.
4.3 VUZFovvFUI

431 YUZFvVvFUVIDERS

VOZFeNYFUIRMIEEATOBYHNERLEEZRET ZENTHD, IHRETHOY I ZFv
HeRPdElCL>TINETS.



CafeOBJ EVa—JUlc & > TRRENB LKL, (5,2, E) OFEE LTWB. CCT(S,%) Bys=
FrTHD, S FY—FOER, S FEIMBELVBRER S DY —MeEINB LS 7L —5 D&
BTH3. T, EEEI1I-ITEEINZRED EE5THD, T (CEFINIEENFE LG HFNE
BoRWHEZRR LeEDTHS.

VD ZFwRYFUIE, ZDODEI1-IVM ENE EZSNT, M H5 N (T Ba8EET T
“FYREETCHETD. M DITZFv% (S,%), NOIYT_Fv% (§.¥)&TD. YT _Fvil
L1, (S,2) H5 (S,Y) ADBRV : (S,3) — (S,%) TH D, V [EZDDHEE DK

vV:s — 9
V:y — ¥

NDoBHRINDE. CCT L ICBENDIEZEARL—F f: 5...8, — s [CBEAULT, V() :
V(s1)...V(sy) = V() BY O ARL = THREINEESHEL. —RICCNEFBRI B LSO
BREEHSHDBZOT, BRURELRY T ZFrRAE—MRICEHTHS.

AR I ZFrRZETKRDZDE, —RICHRLBBETERODN, BLOYIFTLTEY -+
ZORICARY - FFRAICT—IBRERBKRI DI LD CRELTCHEZEZHRILL, SRFAEZAGELE
LTWna.

CafeOBJ TV —FDES S I2BNDY—hk D & H LXK ENB (S=DUH). D ICEFEN3Y
—hEAIRY — bk, VIZSLKENBEDIZEHRY — b EEEN S, AIRY — MMOBEDENG T — 5 B
ERIBIZENDTHD, BkY — ~EABREBER OLSBRBNLAT TI T L ERBRI B HDY
—+TH3. BALCRIOARY — FERA—DOTF—9BZEBEKIDIENDEHLT, LLSEF TRE
TIMWRPIXTLDARICEWVWT, T—IEREEINTVS BIRESA1TSIDELSIBEDNE
BEITR)EWSEKRTHD.

4.3.2 VUZFvVIvFIVIDHE

TOLSBEZDOOEI 1—)b, STACK & QUEUE MY X FLICAO—R 2NTVBREDET 3.



mod* STACK(X :: TR IV) {
*[ Stack 1*
op empty : -> Stack
bop top : Stack -> Elt
bop push : Elt Stack -> Stack
bop pop : Stack -> Stack
vars D : Elt var S : Stack
eq pop(empty ) = empty
eq top(push(D ,S)) =D
beq pop(push(D ,S)) =S .

mod* QUEUE(X :: TR IV) {
*[ Queue 1*
op empty : -> Queue
bop front : Queue -> Elt
bop eng : Elt Queue -> Queue
bop deq : Queue -> Queue
vars D E : Elt var Q : Queue
beq deg(enq(D ,Q)) = enq(D ,deq(Q)) .
eq front(enq(E,Q)) = front(Q) .

QUEUE (33 1 —1B83E&(FIFO)%Z, STACK (X5 v UBE(LIFO)ZE ZNENRIBLIZEI 1 —-ILTH .
CDIRRET, sigmatch ZRITIT B ERDLSBRIBERELT S !

CafeOB J> sigmatch (QUEUE) to (STACK)
(V#1)
CafeOB J>

ZOFHDIBE, BRELTIDO view V1 IMBSNE. INDERICEE DL STERBHEONERS
(C(E, CafeOBJ @ show view AYV Y RERHWS :



CafeOB J> sh view V#1
view V#1 from QUEUE(X) to STACK(X) {sort Elt -> Elt
hsort Queue -> Stack
hsort ?Queue -> ?Stack
op (Queue : -> SortId) -> (Stack : -> Sortld)
op (Elt : -> SortId) -> (Elt : -> Sortld)
op (_=*=_ : Queue Queue -> B ool) -> (_=*=_ : _ HUniversal _
_ HUniversal _
-> B ool)
op (empty : -> Queue) -> (empty : -> Stack)
bop (front : Queue -> Elt) -> (top : Stack -> Elt)
bop (enq : Elt Queue -> Queue) -> (push : Elt Stack -> Stack)
bop (deq : Queue -> Queue) -> (pop : Stack -> Stack)

LFOFERHS Queue (CEET B ARL —5 (S, Stack ICEATB3FARL —5 (WL T, ROLSCVY W
EvogETncunadc Enagna.

QUEUE — STACK
empty — empty
front —  top
enq —  push
deq —  pop

% 4.1: QUEUEHNSSTACKAD Y wE VT

COBIDBE, SNUADT v E Y T ERAEETS 3.

4.4 FHHWLIRIEDHI

AETIFMEREEDERMZE Y.

4.4.1 QUEUE & STACK

84.3.2 BEOMBIT sigmatchaV Y RZ K > TER SN view V#T (Z BBL TEHFMBILREIZ1TS &, X
DESICEB !

CafeOB J> check refinement V#1
no
eq front(enq(E,Q))
beq deq(enq(D ,Q))
CafeOB 1>

front(Q)
enq(D ,deq(Q))




BERFEKXKTH D, QUEUE (BT 3 EDRIEBMSTACK (CHEWT HRESNEVHNDMEIFIN TN S.
CORBRIEHNCEASHNTH B, HIZIELRDOQUEVEDNEE

eq front(enq(E,Q)) = front(Q) .

& F1-CHBERZEMLTEF1—DERICHBIERICE BELOBVWEZRBLELETH
3. Nz view VT [EX D TSTACKEY 2 —LIC BIRT B ERD LS (183

eq top(push(D ,S)) = top(S) .

CNERI YO CERZBMU TEABEEZRICEEMEHREN, EWSEZ E>TVBDIFTHD, L
B> TRIVIDEREFET 3. BIEMIC(E STACK DRE

eq top(push(D ,S)) =D

ERBNEL.

442 ) REEARMENEEDOH
RICIEBICEHMTHIN, HPAKEVMIZETS. ITUTOEI1—IVERETS !



mod! TIMES-NAT {
[ NzNat Zero < Nat ]

op 0 : -> Zero

op s_ : Nat -> NzNat

op _+_ : Nat Nat -> Nat
op _*_ : Nat Nat -> Nat

vars M N : Nat

eq N + s(M) = s(N+M) .
eq N +0 =
eq 0+ N =
eq 0 * N =
eq N *0 =
eq N *s(M) = (N*M) +N .

o o = =

mod* MON {
[ Elt ]

op null : -> Elt
op _;_ : Elt Elt -> Elt {assoc idr: null}
}

TIME-NAT (&, BAREZO LORLE(_+.) EWNTE(* ) NERSINZEY1—-ITHB. Y2
—JU MON (E—HBMIEE /) « R(BEATEEREEE OD>RAMRA)E EELEEDTH S

NSDEI 21—V EFESERDDHIE LT, KDL S view ZEHRL THB

view plus from MON to TIMES-NAT {
sort Elt -> Nat,
op _;_ > _+_,
op null -> 0

}

FTCICBESNBESIC, CNETE/ A ROBUTEBRED 0, 2I8HE ; #ELEE U TERL
ENDTHD. COMRMELWVHNE SHE, EERFEMICBRIECLIDFARD ERDL S BRELGS.

TIMES-NAT> check refinement plus

y es

BRETCIOED, G LEZEDTH .



RIC, B/ A ROEBEAITT null & 1(s(0)) (C, 2IBEE _;_ ZNMFE(*)ICY Y F Uk view times &
LTDELSCEERT S -
view times from MON to TIMES-NAT {
sort Elt -> Nat,
op _;_ > _*,
op null -> s(0)
}

C O view [CBIL TFHHMERBZTVVERMN OK THNE, BRBLOMTEE 1 ZE8ImE LE
JARTHBDEBRIDCENERS. LOVYEYITRFESRNICELVWERBDNBZDEN, LKLY
ZATLIE VFSKEREBRDESBREREZRET 3.

CafeOB J> check refinement times

no
eq [ident12] : null ; X-ID :Elt = X-ID :Elt

CHIE TIMES-NAT (EHEWVWT IMNITED ODEBHARERLEHTHSD. DFED_* NEBEUTDOES
ae=eca=a(e TBHATETR)E MEITDLDICEBRBINTULWERWZHTHD. CNEIEETBH
(C, NI

eq s(0) * N
eq N * s(0)

I 1
= =

%Z TIMES-NAT ([CEBIT 3 &5 F <KL, RRRIC(E 2 DHDRE

eq N * s(1) =N .

&, BECESSTNTLINE
eq N * s(M) = (N*M) + N .
ISHEETNIODTRNETHD. £, TV 1 —JIUMON [CEWT, ARL—5 ; O idr: BiEH S
AT LADEEERT D NE

eq X-ID :Elt ; null = X-ID :Elt

(&, 56D check AV Y ROETHERTCERELG > ABND—E(Z(E RIRT N TULVEL).

TIMES-NAT Z# ED & S(C U TIBIE L2186 T view times & BESZH L, check AV Y RERITT
3, SEEESBICEZNED RIHEWSHERICKBIT THB(—RRICHMILRIITHRINT 3185 (&
IBENEW).



ETIVRBEY AT L

51 EFIREY X7 LOHKHEE

ETIWREBYXTFLOENE, AREBROEHFEDETEBRINZYZIFTL R, Ty ROVIR
BT —IBEHLEVWSRREMER/ZI L MBNICREBEIZI L THD. FHMbtxkgeEy
27 LTHN 2B IR M (co-indution) E—BNDREM EH BRI CENTAETHZINDT, ETIVIRE
Y27 LIRGSANOFMCRIECE® ALWSNh3B.

ETIVBRBOEAHAE L,
« YT LOYHBREBIRIRE) E RBIRETUHEN 5EZ 51,
« IREED\ S B ORI E TOREICDWVWT, EXZ5NEMENTERININE SHERET S

CETHD. COBEEGOERELTIIRDIBEONEZZSND !

FEICRTY COBE, YRTLEEZNEEER/IZITENMRIESIND.

REIEHBULUTRTY CniFa, YRATLDETRIIOFICEZSNIEEHENRBIILEWVWK SERE
NEEITBCENIEHEINE. ETIVBREBY X T LIE, FORIREHNS DEIT 25 & REXELE
ns, RENE L TRT.

ERAEOFTTFRY sidROFWIBIFCRACLK, ETIREBEFT—RICRERETHLB3NDT, Hiilc
EHSNIAEEROEHAEEZBBLAESICE, ETIMBBYITLRER AEDFTFRT
3. CHBETE, BENMERTUEERTRINCOVTOER (FIEBRT 3.

51.1 EFIREOERTAR

REARICBFBETIREICOVWTIE, YXRFTLOMBEOZRROERET JLTYXLICEL Ty
SREZEEZELELTVS. USIBRCHTZIFRHREET ZAVD C ETREMREMLADUHE TR
MR TEB LC, ETIVRE Z7ILTVILEARHSNEDRUAEE UL TERMEES NS, K
BIVIVERAVWEREBEHEICKIERENABELEE>TWS.

FHEZEMEOETIREZHICE > THAT S, HALLVWEZEMZTRT REZP(X:h) (X (FE
BY—bhoEH)ETEE, REUP DETIVIRE (BAETD)FHREERDK SEREEICEET 5

51



{tX p, TEZX5NS. T, BRY - b EORBRENTLT Y X T LOREEEDNEEREEZS
Z TLBRITEFRINEL.

* po(X) = =P (X)
* Pnr1(X) = pa(X) v pre(pa(X))
« —pn(init) MESHEREI TV T EICRARD

U init @YRTLOBREERIEBY —F h O)EHRESTHD, K& P(X) ORIIKEE
pre(P(X)) (&, ETHOAYVYE m[ZDWLT (V)P (m(Y,X)) DEES (disjunction) & & - ek EBEGRHIE )
EULTERINS. CCTYEmOT7UT«CBEBUGY - EEDRE ZROEETHD. BEN
(&, po(X) (&, ZTHE N XTYTTREMPX) ZWBCENTE RS SHERENESERL T
Wws.

EROFERINE T B ENMRIESNTNBINBEDOD, BRXTYvITIREITZ(H3 n (c
DWT ppyr = po) EEERSEWV. LIeR>T, 7L TUXLETIHEEIICE, 1)BETIER, 2)
pu(init) EE> TREIFER, 3)EES5EFRHE, O3BODBERNESN, NELERDETIVREY
27 LORITHRICHILT 3.

HIAZEDETIVRBEFHEZCDOVTE, KR P(X) OXIREE post(P(X)) & E &I NISERDEL
RELTERETES. &SI, BIRRE(Init), REE £8(P(X)), IKREE(post(P(X))), BIIKEE
(pre(PX)NERINTULNE, PEIEICHIFIIETIVREFHRETZ RBEI VI Y ZRHVERESE
ELTITSC EMTES. LWDHIEE, COENKRETIVBBEYITLOKLTSHS.

5.1.2 WXHREEEDNRITAR

TRRREEY X T LCH T B3 IREFHOF MR (C BRI BIAEZT S (C (&, KEOX(ENS
BR)ZEREBEHGE L TREMETIVREZRITINERL.

PIZE, IRESFNs ~ tZHHT 3 CEREOX (s;t) ZIREE LU T BERERFR==(ETORE
MOENRUC)NLZEUZRFDOC LZ2REERV. CNEMUTOBRICEATZIEERE UL TERET
E, BIRO ZEMETIVRBERRICRBRIVIY ZAVWTUIET S ENTES.

© ro(X,Y) = ~(X=+=Y)
« a1 (XY) = ra(X,Y) v pre(ra(X,Y))
« ara(s,t) DESHEIT YT ECRARNS

5.2 EFIRETOFHRIVIEK

EFIVRETIE CafeOBJ (CREENS H B check AV Y RZEH R LZ RICRIAVY RERWS:

check { safety | invariance } <REE®%> [ of <3ZARIE> ] from <#IHAIRRE>



CCT, <BFER>E, HBI3REBY—b HICEAIBRE P(X : H) DRFITHSD. <HHKE>
(&, H DOWEREZERIRIBEHRIRL—FDREITHS. T2 30D of <XARE> & o ieiH
B, RERKIKNE> TRREINZ Y XTLIREICT L TSNS, 25 TEOINE, VX T LHRER
I3Y—h HDEHEXARE L TREZE]Y 3.

COAXVYRFOBEEIUTOED TH B, RERPKET2BRBCH(FTITONS. F—EREEHIHX
RICBBLT P OO DONESHDRETH D, BERMEERXAYV Y FZBAURXIRT P BNRILT
BINESHE RETBIL—TTH3.

HAZARICEAT 3 RE I ITVHEXARICET BIRERUTOLS (TN 3.

1. MERENSRIE 1, EROLSCLTRET S
- check IV Y RT <XHRE> c MEESNTNBRSE L =c £ T3
- TERINE, TNEDPRE & LTIEESNT WBE T T3t = 1)

2. P(ty) BRIIT BHE SHEFNS.
chnlE, RBIVIVERWT, ~P(h) BREHRZ D EhE LS5R3 T ECL>TTONS

« P(t)) BNRIIT BBE OK E UTE—BEEIRTI 3.
« ~P(t;) DREICKBRLTIZIHE:
-t NEREDODXNAREBIC LB EDTH-ZIHES,
a) P(I) BRIIT BHE SHEBS.
* BILT3E5EOK & UTHE—EBBEERTT 3.
* AR5 (L, REIEBIAMICRS 726, iverb: P(I) BNRIIT 3 H\E S HERFN
5.
CRIINE, COEAANRAIEHS. CORETETIVBEEZIRTT 3.
- ARBTG5 (E, NG & UTEZERBATL.
-t NEREDODXARIBIC LB EDOTENSLIBA, KWL U TEZEREATL.

XVy FEAMMTORE LTHRRNZE—BRETRRELGSZEBER, RANREL > Pt) F R
BIVIYVERWCHERETSBROFRZLEAEBE UTBMEINS. CNELUBRTHAITZIAV Y RE
BAUEXIRICEWTHREC KRUEXRICOVWTEAKETHD, ORLDEICZNDET XBLE
EONIBEREMENTITL. COFRBOESS® Az £ T 3.

Lo T, E—BETAROEEE Ar = Pt) TH3. RIIOEBEE Ar — (BEE) £33,
EBETORERLTOLS ELTTONS.

1. RENRXNRES C =HH1ET 3.
© XNPRIE> c EESNBEE>E C=c £TB.
c ESTREINL, C=1&TF3.

2. IREMES H 2Z&EE (CHIHET 3.

3. XIRBRTFES M =ZEEE5(CHHLT 5.



BT E, XIRES C RELEHBEIN VY IT LYY —IDFIHNRE L >TREBI VI VNMET T
B2FETRDIERT.
a) ClEBINBRBIE ¢;[cDW\WT !
ihC=C—-¢ £T 3.
ii. M [CBFNBEXMMBERT gen; [CDWNT, ¢; & gen; DS, MEANRIE t,j Z1F3.
EESINRME P (CBELT, Ple) RBDIDNE SHERANS.
6. TNHBDILZRIFNE, FEIRRE(ICT L T P(< FIHIRRE >) M D IIDME S AR S.
a) FIEREE(C L TRDIIDIBAF OK £ 93
b) BRDIIZREWES(E, ~PH#IHERRE) #0—- )L LT RBZEHHFBIFHCLD, REIZHET. K
BINEEINECNZENFTS. WTNDIBESL, REMODBREICARINE L TIRT I 3.
HICET3ZETOXAYV YR m; (XL T, V(Y).Pm(X,Y)) BNEDIIDNE SHZERHRD.



5.3 EFIRENERH

TREBTOEICDOVWTOEMEERTH 3.

mod! INT' {
protecting(FOP L-CLAUSE)
[ Int ]
op 0 : -> Int
op _+_ : Int Int -> Int
op _-_ : Int Int -> Int

pred <=_ : Int Int

vars M N : Int

ax M <=M .

ax 0 <=M&0O0<=N->0<=M+N.
ax M<=N->0<=N-M.

mod* ACCOUNT {
protecting(INT")
*[ Account ]*
op new-account : -> Account
bop balance : Account -> Int
bop deposit : Int Account -> Account

bop withdraw : Int Account -> Account
var A : Account vars M N : Int

eq balance(new-account) = 0 .

ax 0 <= N -> balance(deposit(N,A)) = balance(A) + N .

ax ~(0 <= N) -> balance(deposit(N,A)) = balance(A) .

ax N <= balance(A) -> balance(withdraw(N,A)) = balance(A) - N .
ax ~(N <= balance(A)) -> balance(withdraw(N,A)) = balance(A) .

}

EJa1—J)UINT' BBHOAKRTHZ N, VRITOBOHEKERR I I LHICHEREROERE LN
BOHHMEFRIEETITWS., OBEFEY 1 —JU ACCOUNT TEZBSNTWLBENY — k Account (C
L TEFIVMETN TS, BIERF(attribute) balance (FRENEEEERIENDTHND, XV VR
dposit & withdraw (&, ZNENBENIE(FANE BIH UICHYT 3. OEOIIEIRE(E, B new-
account TRIE SNTHD, VHNEEESE 0 THD. CHIERE

eq balance(new-account) = 0 .



[CX 2 TREINTWS. ZDMDONIE(L, deposit & withdraw DEMEDER H L UHINRGER
BLEEDTHS. HlZ(E

ax N <= balance(A) -> balance(withdraw(N,A)) = balance(A) - N .

(&, REDEEEMN N I ETH > ZHF(C, withdraw MEITHR, BRE LU THREEN N £(FEZ C
' RBELTVS. —RICENY - FZAVWTCOLSBIY T LIREBRZ RIRT31HBE(F, £T
DREFICT U THICREBELZERREL TPLIHEN £2. FlX(E withdraw DIBE, BEESN N LD
DIFVBE (€ withdraw(N,A) BRITSNGEVDER LEORETHSHNT H3M, COBFETEIYXT LA
KEN TEELIEVN] EVWSCEZE RIBIBMERHD. M, E5—DD withdraw (BT B3N

ax ~(N <= balance(A)) -> balance(withdraw(N,A)) = balance(A) .

Thd.
TIE ACCOUNT £V 1 — )V TETIVRBZTOHICARB LR €Y 1—)U PROOF TH 3.

mod* P R 0OF {
protecting (ACCOUNT)

pred P : Account .
#define P (A:Account) ::= 0 <= balance(A) .

op a : -> Account .

WREE P (&, OFOEESNERLTO KDINSKKEBEEFKEWY, EVWSCEERRIIEDOTHB. Ch
MNERRICHIITEESE, ETIVRBEYATLERAWTHARS | TEFOEOPODRDUTRTHD !

option reset

flag(auto,on)

flag(quiet,on)
param(max-proofs,1)
flag(universal-sy mmetry ,on)
flag(print-proofs,on)
flag(print-stats,off)

open P R OOF

check safety P from new-account .



BEOTT, ETIVBRBEYITLNEBHINTNE, CNERTIIEB/BRIIRDELSICKEBIET T
52 (COBFITIFLEEDETEI 31— IVEERSCICETIXI U T +%& bak.cafe EVWSRFID T 7 1 JbIC
LWNTH3B.)

CafeOB J> in bank

processing input : ./bank.mod

-- defining module! INT'....... _...% done.

-- defining module* ACCOUNT

** sy stem failed to prove =*= is a congruence of ACCOUNT done.

-- defining module* P R OOF

-- setting flag "auto” to "on”
dependent: flag(autol, on)
dependent: flag(process-input, on)
dependent: flag(print-kept, off)
dependent: flag(print-new-demod, off)
dependent: flag(print-back-demod, off)
dependent: flag(print-back-sub, off)
dependent: flag(control-memory , on)
dependent: param(max-sos, 500).
dependent: param(pick-given-ratio, 4).
dependent: param(max-seconds, 3600).

-- setting flag “quiet” to "on”
dependent: flag(print-message, off)

-- opening module P R OOF.. done.




goal: P (new-account)*

** P R OOF

1:[back-demod:2] ~(0 <= 0)
2:[] balance(new-account) = 0
7:[1 _v61:Int <= _v61
24:[back-demod:2,1] ~(0 <= 0)
25:[binary :24,7]

*x

** success

hy po: \A [ _V337:Int ] (\A [ _hole329:Account ] P (withdraw(_V337,
_hole329)))_
goal: \A [ _V339:Int ] (\A [ _hole329:Account ] P (_hole329)
-> P (deposit(_V339,
_hole329)))*_*

** P R OOF

1:[]1 0 <= balance(#c-1.Account)
2:[back-demod:161] ~(0 <= (balance(#c-1.Account) + #c-1.Int))
5:[1 ~(0 <= _v34:Int) | balance(deposit(_v34:Int,_v33:Account))
= balance(_v33) + v34
6:[] 0 <= _v62:Int | balance(deposit(_v62:Int,_v63:Account))
= balance(_v63)
10:[1 ~(0 <= _v41:Int) | ~(0 <= _v42:Int) | 0 <= (_v41:Int
+ v42:Int)
136:[para-from:6,2,unit-del:1]
0 <= #c-1.Int
150: [hy per:136,10,1] 0 <= (balance(#c-1.Account) + #c-1.Int)
167: [hy per:136,5] balance(deposit(#c-1.Int,_v175:Account))
= balance(_v175) + #c-1.Int
162: [back-demod:161,2] ~(0 <= (balance(#c-1.Account) + #c-1.Int))
163: [binary :162,150]

k%

** succes



goal: \A [ _V337:Int ] (\A [ _hole329:Account ] P (_hole329)
-> P (withdraw(_V337,
_hole329)))* *

** P R OOF

1:[]1 0 <= balance(#c-1.Account)
2:[back-demod:134] ~(0 <= (balance(#c-1.Account) - #c-1.Int))
6:[1 ~(_v34:Int <= balance(_v33:Account)) | balance(withdraw(_v34:Int,
_v33:Account))
= balance(_v33)
- v34
7:[1 _v58:Int <= balance(_v59:Account) | balance(withdraw(_v58:Int,
_vh9:Account))
= balance(_v59)
10:[] ~(_v45:Int <= _v44:Int) | 0 <= (_v44:Int - _v45:Int)
126:[para-from:7,2,unit-del:1]
#c-1.Int <= balance(#c-1.Account)
133:[hy per:126,10] 0 <= (balance(#c-1.Account) - #c-1.Int)
134:[hy per:126,6] balance(withdraw(#c-1.Int,#c-1.Account))
= balance(#c-1.Account) - #c-1.Int
135: [back-demod:134,2] ~(0 <= (balance(#c-1.Account) - #c-1.Int))
136: [binary :135,133]

*x

** success

** P redicate P is safe!!l

CafeOB J>

COBIDZEEFEMTHD, BOBEURREFITONT, RST1LARIT RINDTTITERT L TLS.



S HIRE

ARETEEHRE(COVWTHEHRT 3.
EIERICEVWTIRE A DS BIERTER L IO 5 AFBERIRHICF, AZKRELT
ONCNHERBRAZBAT S CLlCL>T B ZEL. BHREBICKLZIAADIBE(E, ROBMEREER
A+FB <<= {A-B}-0O(FE) <+ {A -B}INKTEAEE

ZRHWT {A,-B} ’REBRETHICEERI CE(CL>T BEENIC A- B Z5EAT 3.
UFCheZIaZE>TRTYPLL LTS,

A1 RN ECRES

FACAERN—ZEHZzSILVESEEDTETOEHENRBINTVEIH BEINANZLETH S
CEE -ADREAETHBCERBRALETHS. 2FD - ADNKEAETHBICEEZRIEN
HERNE ANEET H2EBRITBZIBNTES. TCTRAORRBAREMEEND D EEERY
3.

Z O R O— L LIEZE#R(Skolem normal form) E[E(EN D, BEEER(C EFREFLHFTENG
VWHREBROERTHD. FREO—ERERERN(E FETHEMEREIT I I I—L LEZERICERTE
3. COZ%E 20— L Lft(Skolemization) LS. XO—L LMEIE K > THRSNZRIEE TORMN
RBRETNDEZTZFDEZICR>TRETNS.

A2 B

BHi(resolution)(@2DDEIZHIIRE L TH L LWEI(BHE)Z B<HBRAUTHS. BREOLHE
FRBERBOLRCHEAE BETS. £EXE A, Ay, Ay EREE LT ~A; V Ay, 4y V Ay D5
—A VA3 2B O MERECTOBHOBITHS.

12T <« (& if andonly if DELk.
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/

RET>I Y OEMEDFH

AETRRBEIVIYVOHMBREICDOVWTX DFMlEHRBAZTS.

B.1 I —T @S

REIVIVE, HERETHZVEHMORENMRIINS I T, EBESNIZHRIL—ILIC LB
TEHHZERLDDFE. CONEDBERFIUTDED TH 3.

1. BEOE IV —FREZ [NIEBRIG | (CERET .
2. R —TDRHOVBLEZRITI 3. (5 B.2 ).
3. VHEIBDRR, ¥ A7 LIRED TLIEMREE | 125 (3 sos N5 1DHIZREIRL Nz given-
clause &9 3.
4. given-clause MZFEHEL, D' DY X7 LWERRREN MBI | THBRD, UTONEZERD &R
9.
a) MRETIBIR cl-given (C 1 &H0Z 3.
b) 7354 print-given I} on MIFAH, given-clause ZEIF T 3B
c) given-clause % usable DREIEMT 3.
d) given-clause N5 7SO TIRESNTLWBERIL-ILZREWVT, fix BHT 3. (5 B.3 £,
£ B.4).
e) BADY X7 LIRENRTRGCERIT 2YHE SHZEHFANRS. (5 B.5)
f) Y7 LAOBREIREN NUIB#EGE | DAGSE I TIRECREIZAvEz—I% AL, L
—FEIRITHT.

TSN SHE D, HOBE, SHEOME, RTUENS FOEI OV THMICHAT
5.
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B.2 YXFLO#HAIL

resolve AVY RDREESNIERBI VI URE#FHINDS., FOBRBIVIVEEIL—FICA
BHIC RITXARDEZTE (CHE WV THRULIBO 1z H OFHRLLEBETS.

FIBRMICRBIYIYDETMNARE T B3CafeOBJEI 12— JUICEAL TO #HROERETS

1. ARV -5 DBFEIRMNZHRET 3.
2. EV1-IVOREBEEIERIAEIRT 3.

RWTRBIVIVDOEI—FICABHIC, UTOXSHEHMHGLENR K7 NS,

1. 73> universal-symmetry 1 on DIFF(C, MFRRI(X = X)Z ADFITEMT 3.

2. HEHEHRE ST O (CHHET 3.

3. 730 auto 3L\ F auto2 Mon DBFFICENICIGC R T STP RS A—FDEIHMTEY T 1V
J%135.

4., RITXARNDCafeOBJEY 1 —ILICEFE NS built-in demodulator =& #£9 3.

5. 73574 process-input M on MIBH, sos H& U usable (CEFEFNDRHICH U TEREDER]/
FHRME(E B3 2B LUE B4 Hiz2R) Z2EAT 3.

B.3 BHEEMI VY VEOEH

2T LOFEEIB(CHEWNT 7SI TEESNTVIERBACHG LUz EHEHERI VY Y
BNEREE SN, FHlzEBHENER T, sos (CBIMETND.

1. max-weight /35 X—4 MFAE(B.3.161)
a) ©L 73> control-memory M on THNIL, IRED sos FIESIC BERINTLIHOH
EHAN, MBS max-weight RS X -5 ERHET 3.
2. binary resolution MEfT
a) EU 73S binary-res M on TH > 5(E, binary resolution ZE179 3 (8 C.18izE
b) binary resolution DERTGSNHFH L GBHANDER(CDVWT SHEIDEUIEZRITIT S
(%5 B4 EiZz2R — UTREK).
3. hyper resolution ME{T
a) ©L TS hyper-res M on TH >7z1& 5(d, hyper resolution ZEfTF 3 (5 C.2H= &
b) hyper resolution DIERTSNFHTZEBHANDEZL(CDVWT EHEDEUEZRERITI 3.
4. negative hyper resolution ME{T
a) U, 7354 neg-hyper-res Bt on TH > ek 5 (&, nagtive hyper resolution Z%£{79 3
(B C28 =#28R).
b) negative hyper resolution DIERFSNEFHTZEEBHANDEL(CDLWT EHEAIOEBULEZ
E179 3.



5. paramodulation into MET
a) U, 73> para-into i on TH o727k 5 (4, paramodulation (into) #£179 3 (8 C.3f
Z=Z2R).
b) paramodulation (into) TR/SNEMELBHANDZR(CDOVWT SHHAORULEERTT
3.
6. paramodulation from ME{T
a) £, 7354 para-from B on TH o724 5, paramodulation (from) #3793 (5 C.
3EMZEER).
b) paramodulation(from) TESNIEHZGEBHEDORLCDOVWT BHEOBNIEZERTT
3.

B.3.1 max-weight /35 X—5 D%

HEERETHD sos DIRREB(FTIHICABRSINTNSZ /IS A= M max-weight THS. ZN/3
SA—SEZEBZ DT A 2FHDOEHA sos [CERINT(TE TSNS,

TSECEFDH A AN—ENBEREBMZZIBAIC, max-weight RS A—SDEEBEEFHRALIZEE
5. CNE TS control-memory B on (76> TWLWBBEICETINS.

B.3.2 HAlZ39 3 AINE

B ANE(T S5 process-input M on DIHFE)P BHETNEHICEL T, HlZ(E max-weight /}
SAXA—HTHIRTNBIHNDETE, TFTFLHNRECLPRENCATRGHATHIHESHD
1R & (subsumption ¥ tautology)Z £1TL, BIRNZIHNE T3 MH ZHIAEIT S. F/z dymanic
demodulator OERPZEHNERSNEHNENDRBEEZ XTI 5. BEEANGUEBEOARBREUTO®E
DTHB :

1. BZRANBRELTEIREIHNENZHANS (55 B33 H1=z2R). BRNBETEIREHMELG >
78 ZOHEHIRT 3.
HNEHZHAET 3.
REHEIR cl-kept DMEIC 1 £INZ D
7> print-kept Mon TH B3N, ANFICKRT BUETH > 725G clause ZHIF T 3.
7 >4 dynamic-demod M on T& D, dynamic demodulator (CBET BHRE (8 C.4.1 B DIER
M demodulator £ LT S2EHDULVEIEHESNZBE, TNHSHZ/E demodulator ZE/ERRT
3. CORT S print-new-demod 1 on THI3HHBDWVWIEANFICHT B NIBETH > Z1BE,
YER U 7z demodulator ZFIFE T 3.
6. ZHIDREBEZITS. EFMITHH>RIBES,
a) EL/3S5 X —% max-proofs M -1 (BSNDMEADEICHIRZ (T ELV)TEAZL, EHE
Nz EBEHOBIRETIBEIR empty-clauses) DIED, /85 X —4 max-proofs (LEL TL\E 5,
VRFLIREE TRAGBAHICELRZ] £ UTRBRI VY VEHEY 3 (KEREL).

vk wN



B.3.3 filcx 9 3MNBOREANS

1. IOEBRBZEMIEZ, <% clause €T3
2. 7354 very-verbose H on ThHMNIE clause ZENF T B
3. clause (€ demodulation EHEY.
£ U IS4 very-verbose Bon TH D, BEEWMZIN—ETEETINTLVNEETRZIER
® clause & EHIF 9 3.
4, ERNOEGILOHADF
T35 order-eq M on MIBRICETITD. cHEE
« 735 Irpo M on THHUL, Irpo(lexicographic recursive path ordering) (C X BB D (F
ZRHWVS(% 3.16.2 BiEER).
« F5TRIEFNE, FERBCLZERDIBEFDFTZETS (5 3.16.1 HiEE2R)
5. unit deletion AUB%ET .

7355 unit-deletion MM on THHD, HMD clause (CEEFNZ Y TS ILOEM 2 L ED BAIC

ETI3(FE B.3.4 Hrs8R).
6. factor simplification MET

7354 factor M on MIFHICEITI S (5B B.5.2 HiES8HR). Z DOEF simplification Z{To 7z

E1#9> FRETIBIR factor-simplifications =X .
7. tautology Mi&&E

BIM tautology MENERNRSB (8 B.3.5 f 22HR). £ L Z S5 5 (EHEHER cl-tautology

" 118YY. COLSEHIIHERBEFES LBV ZHIOEE RIRETHL] LHETS.
8. weight 7 X M(BHEFICT L TOH TV, AN L TIE RfESNEW) !

BEINETMN/IS5 X —5 max-weight & XV ZIHS, COEZE TRIREITRL] CHET

3. CORT S very-verbose i on THoZIES (L, ZNEHFT 3.
9. forward subsumption 7 X &

7354 for-sub M on DIHEICEITIT B(E B.3.7 HixER).

BERELULTREL TLIENMBDEC subsume N3 LSHEITH > ZIBE(E, COEIETT
RO TERIREITHL] CHIEL, MEMBEWD cl-for-sub (£ 1 MR 3. F e, clause %
subsume ¥ 3HIM sos FIESICEEINTLBIENDTH > BE(E, HEHER cl-for-sub-sos (C
1%MZx%. 52754 very-verbose B on THZ M, ANFCNT S NIBTH>IZHBFIL,
HIM subsume SN EZHFT 3.

B.3.4 Unit Deletion

CNEEBHICHFRITI2HMZE[MRILIBDCENBNTHD, FHICEENDY TIILOEN 2 EDIF
BlCAHNBE. COWBOTRET BRI TSIV (CDWVT, sos HBU\E usable [ §FENdH—
BOUTFIIDDIE, A1 VAI VAN DBEICFELLE 3EONFETIHREIC, UTZIV I ZHl
(R 2UIETHB.



B.3.5 Tautology #&E

P i | ~P | ...

EWSTEZE LTZEIIS tautology TH 3D T, MIBOHRDRICIFILZEL. COXSBEITHINE S
HZEHIET 3 DM Tautology BRETH B.

B.3.6 Subsumption 7X k

B1C DB D %& subsume §3&(E, D ICEBENDIETCOUYTIILIRC DENDDY FSIVE 1V
2 VRETRBRICEI>TEESNBLSBBEETHSD. 2FD COARD LO—BNGEHTHB &
WSENTES. COLSBIBEH D FIUETHD, C NHONEFHGEHEDERICE 5LV,
CDIRAEZEITS DM Subsumption 7 X L THB.

B.3.7 Forward Subsumption X

BHEINZEMN sos H B0\ usable (CEENBHIC K T subsume N3 BE, CDOFIZLIED
HESRICIERICUZBEW TR TH B). CDOIRE%Z forward subsumption 7 X ~ E[EA.

B.4 HilCXY SERUE

FilcN g BNIE L (&, BINIE(E B.3.28)%E >z HIICEAL TITOMNINETH D, COUNIEBICH
SEMNESTNBIRRTE, I TICEFOEITBEULEES (sos B UL\ usable)(CBIMENWLS.

FIMETEAOEMMZHET IRENRFOUIICES LEDE TELTON TLWzd(lE L
T, BUEBTREYECHZHELEHCLI > TARICEZILSEHREOHN £33N ESHEHANS.
ZFOLOKBEMEFERELBS(E, KRIZIH U THIBR(back subsumption) L7z D, Fifz [CER ST Nz
demodulator (£ & > TEIEME % B#I{t(back demodulation) L7z 9 3. &7z factoring (L& > T
SSCHEEEHENEREINZCEEH 3.

BHERIICEUTOLSTUENETIND !

1. EHOANEZ
754 eg-units-both-ways H on N\ D, BT ROEMNE—FITHD ZDYU TS ILH equal-
ity UFrSIWERDY FIIL)DBEIC LTOREBZTS !

« 73> order-eq M off THZ3H, H2WVNEVUTIILD EREMEIDF D ENHEKLEH -
EDTHZESE, UTOMESE 75, 5 TRIFNEECHE LIEL.
a) EROEALZE ANBZ )T SIVEIERL,
b) cNEH—DUTSIVET IHGE—MZEIERT D
o) ER L EINBHEBRE(C copy-rule & flip-eg-rule #3893
d) {ER L8z, BHETRIE - 55 B.3.281 - (T B.



2. back demodulation MEFT
73545 back-demod H on M\ D, clause [EXITT B demodulator MEIMIEBCER TN TLI\Z
BEICEITY 3. back demodulation (& C.4.2 Eiz S,
3. back subsumption @7 X
754 back-sub H\ on DIBECITS(E B.4.1 BiZES8). clause [ subsume TNZEH DD
DI FHREHEIR cl-back-sub ZIEPL Y. D& F print-back-sub 7545 M on TH B3 H, ANHI
([CT BB T & BIBAICIL, back subsume LEEBX v E—IEHFT 3.
4. factoring
7>/ factor M on MBHICITS
5. back unit deletion
754 back-unit-deletion M\ on M\D clause ME—FINIBH(CITS. 5 B.4.2 Hix SR,

B.4.1 Back Subsumption =X k

BHINZHEGEMN sos 3 L\(E usable CFFENTULWBHEIZE subsume T3 L S5KEIHEE,
subsume ENBZFEITTETHDINSHIFRT D ENHEED. CDIEE%E back subsumption 7 k&
38,

B.4.2 Back Unit Deletion

EBHENE—FDIBEE, TOYTIIVERENETBAARERY TSI ZHIBRIBZCE(cLoT
HEEBHEITIENERS. % sos HL U usable CEFNB3ETOFICTH L TETITION
back unit deletion T 3.

B.5 HmIRT D¥IE

RBFTE/ ISR - DECPEHOEL ZER L THEROTM/ICTOHEEZ 175, TT/I5X—
FELd BTYFREDHERIUTOL S (CRTEN, FNICHL>TY T LWNEBKENR ESNB.

1. /85 X —% max-given t\ -1 TG <, HEHEID cl-given H max-given U EDIHH, iK%=
max-given THET | £ 9 3.

2. /S5 X—% max-gen M -1 Tl <, HEHEEHD cl-generated M max-gen U EDBE, KE~E
max-gen TI&T ] &9 3.

3. /35 X —7% max-kept !\ -1 TEE L, HEHBEWD cl-kept M max-kept U ENIFE, REE
max-kept TET | &9 3.

4, FRUNGS TEBkEE ) &9 3.

ZEIDHEIRDELS(CLTITS.

1. HICEINB3 U T SILOEMN 0 DIFE.
CNRIZEHTHD, UTOWIEZRITT 3.



a) 7354 print-message M\ on THNEEHNEHE S NZENFT 3.
b) #EHER cl-kept & 1 18T
c) HINESENTLBIHEEGHS CDEIZHIFRT 3.
d) #REHEIR empty-clauses & 1 Y.
e) 7354 print-proofs M on THNILHBAARZHFET 3.
2. YFSILOEN—DDIZE(E—E)
unit conflict "&H3HNE SHERARNSB(E B.5.1 FELSMB). ZO’E unit conflict &> 7z
58, UTOMBEEITS.
a) print-message 7> M\ on MIBF unit confict £IE > EHIFT 3.
b) 7354 print-proofs M on DIHEHEAZHFY 3.
) FINFINTLBEEGH S CDHZHIFRT 5.

B.5.1 Unit Conflict &8

EZonftB8—Hx#REBIT3LSMK, sos HB3UL\F usable [ FFNI3B—FNETHEZEL, ELH
NEENZFNICOVWTEREE EITLTCEHEEDHEITUETSH B.

B.5.2 Factoring 0¥

B CIEEENS 2D2ULED(RAUFED)Y TS)I0IC, mgu(most general unifier) s MHd & LcE
F, 0cC(CHDEITIILDT LA, o EALUZER) & C O factor EIEA.

BIZ(E, C=Pa)VP(fy)V~Qa) ELrEZE, (FEEIIVWE)SME2EEDYFSIVIE,

mguo = {f(y)/z} ZFD. LEM>T, oC=P(f(y)V~Q(f(y) [&C D factor TH 3.

Factor Simplification {LE

factor simplification (&, & 28I factor MITDEI%E subsume T3 EDHNHESHERNR, 25T
HONETOE DY TS )% factor d UTFSIVTEEITEZSD. DL LT clause ZEILL T,
TG YT SV ZHIBRL TS IETH 3.



HEsmIL— JLBRER

AETEIRENTHFELEARNICDOWVWTHEE(CEKBET 3.

C.1 Binary Resolution

binary resolution (FYUF3ILEU TSIV 1 Xt 1 DFEED resolution JL—JLTHB. resolution M
2F—LEFRCIICRTEDTHD

clause-1: ~L' M, ---,M,,
clause-2: L, K, ---,K}

binary resolvent: oK, --,0Ky,0Mi,---,0M,,

ocLL'mgu

C.1: binary resolution ® X+ — L

HIERUEXF—LT, ZDO0HRFERA—OEHEEZHLEL TH>TLWTIE>BESKEL. DR,
SREOEHIBCIAZ—DICHBELSICEBMDODIFEZNTONT LWBTs, BEINICHEINT
n3.

C.2 Hyper Resolution

HZIHHSENMNZELEHEEZIHR, TNER/BIDIC BRE>REEXT v INREDE/SZ. >
T, ACBHENEHOERINIBENRHDFTS. CNEEFLLBRLVDOT, COERDITY T&
FTEHT —ED resolution L >TEHEHEL XS ETFTBDM hyper resolution THB.

REIT>IJ>VTlE, positive hyper resolution & negative hyper resolution M2&&E® hyper reso-
lution BEEZ IR L TLB M, NS EVITNE —&D semantic resolution T D, Pl-resolution
EMFEN S L D —RHI7AR resolution rule DRI TH 3.
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CZTR>EFTRIIC, D semantic resolution DEZHZCDWTHBAL(1]), DWVWT, hyper
resolution D XF—LICDWTEIAT S.

C.2.1 Semantic Resolution D& x7F

[1]

BnESES%, S={~PV~QVR,PVR,QVR,~R} £93. COMEEDTHEBFEEETT
DI, BED binary-resolution & F5 &, UTIERT LSEEBBREELED !

1) ~PVv~QVR SNOEXR

(2) PVR S HER

(3 QVR S NEHR

(4) ~R S DHEXR

(5) ~QVR M & @@n5
(6) ~PVR 1 & @B)H5
(7) ~PV~Q Mme&e@mns
8 P (2) & (4) 15
9 Q B e mns
(10) ~QVR (M & @®Mm5
11) ~PVR (M & 9O)ms5
(12) R (2) & (6) V5
(13) ~@ 4) & (5) 15
(14) ~pP 4) & (6) 5
(15) 0O 4) & (12) H5

BUHEAINSS, RERICFRCHEDNTVEZDE (6) & (12) £ THS. ZOMOEHEIFE TR
THd. CORBIELGEOEHZRTZDN BNEKS.

EEBEYE2DDTIV—T S, & S, [CRITFBENERKZET B, e, BHRLCTI—TFICEETND
HiR L ORI TIE resolution ZITNDHEWVNET R, CHESICTRIET, EEINIHOBNE I Z & (&
HbESHTHB.

semantic resolution TI&, BN T IL—TF 53 (F (CHERR(interpretation) ZAWLS. LOHIT, (2) &
)& BRI ={~P,~Q,~R} TlE false TH3. —FH (1) & 4) THEIND. CDOLSICTBRC
ET, SEZBIRT true [LRB3EDEZSTHEWVWEDEICDEITBICENERS. RBEIT VI VL, 81D
REAAELEESZRSENDTHING, EOLSBBREFALZELTE, TPNHRE2TCOEE &
RBULEDEBETS L5HBC LTV, LENS>T, EQLSHRRICEL > TERIESE 2DNESICH
FIDCENABETHS. UTTE, ZOBINEES S METRARBIR I (CX>T, ZD20TIW—7
S = {(2), 3}, Ss = {(1),(4)} CABWEINTVBEDETS. CHESEHELTE, (2) & 3) IF (4)
& resolve §3Z ENHEFKD. UTTHRRBZ LS, D resolution (CDWVWTHEB TR ENTTRET
H3.



D& S7F resolution Z[EEEY 3 726), MEBLEEDREDIER (G ITEFES &M BFRS. &2, S
(ngmg nl:lnB"ﬁ((—
P>Q>R

EVWSIERZ[MTBEDNDERET S. COIERMTOEET, 22081(KF7AE S; Of, E5RAEE S
Dff) % resolve I 313A, resolve SNB3YUTSIVT S, ICBITZHNDENE RAXDRELZESZE >
TULREINEESEL, EVWSHIPREZEMRTS. COFKOEETE, R(F 2) HLU (3) TRAD

MMEBEL B TEELEH, (2) & (4) & resolve TR EIFHREWL, &2, (3) & (4) (CEAL TEHAK
Thd.

JRIZ semantic resolution CEB LRI TH B clash (CDWTEHAT S, 9, ZOBIDEICD
WCTRTHDB.

(1) ~PVv~QVR
(2) PVR

(3) QVR

(4) ~R

R 1% 1={~P ~Q,~R} &L, RBEILRSDIEFZ P>Q >R &I 3. LTHRLL2DDFINE
BRTBE, RD2DD HIDHHREHEEKS

(5) ~QVR Me@)ns
(6) ~PVR (MeBG)ns

INSOMAEETICEDTHRREINDS. LIER>TINSE S AAN, TNEE 9, CEFINBE
& resolve §3. (5) (X (3) & (6) (& (2) & resolve i3k 2. MAEERUBR R ([ZH4 3.

(7) R 3HeBG)MS5
(8) R Q) &B)M S5

B RIZ I TIX false DT, FN%E Sy AAN, CNE S, (CEFENDB HIEDORET resolve #175. ~R
MS, (CHB3DT, ZH O =53,

FOZDo0n ROEHBERZRZ L, EHBICHETI (1), (2) & 3) hMEDONTLD. BIHRBDIEFEFNSMN
FEONBIEFRTHSD. EE5HN—DRITFRRETHD, FAR TRTHD, BHTERRTHS. <D
IL§’|‘$5H< I, clash EVWSBERZE BAT S, clash DEZX G, (1), (2), (3) D3IDDEIH

5, RREAMGE (5)  (6) ZRBHETIC, BENIC REZBHEIZILVLWSETNDTHD. COBITHE, &8
{(1),(2),(3)} & clash &3\, clash OFMAIC DVWTE, RD/INST ST THHAT 3.

C.2.2 Pl-resolution DEH

I ZBREL, P ZREBBSOIRRMTETS. HOBRES {E1,...,E, N} ¢ > 1 [ ROEH
e d B30, semantic clash EIE(EN S :

1. Ey,...,E, & I T false



2.Ri=N&93.%i=1,... qlcDWT,R; & E; M resolvent R, NNEETY 3.
3. resolve @NB E, DUFTSIVL Eii=1,...q D DETRBPAZIHREBIZELEIF > TLB.
4, Ryp1 [F T IEZHWNT false

R,1 & (Pl-clash {E;,...,E,, N} @) Pl-resolvent £ /. F/fz, Ei,...,E, & electrons, N &
nucleus & [T3%,

Bz,
E1:A1\/A3, EQZAQ\/A,?,, N:~A1\/~A2\/A3

tj% EE%RI ] = {""A]_,"’AQ,""A:;} & lJ, ”Er%i_ P& Al > A2 > A3 tj% (:G)t%/ﬁ\, {El,EQ,N}
(& Pl-clash T&H 3. C® clash @ Pl-resolvent (&, A; THB(A45 (& I T false THBC EITER).

C.2.3 Negative Hyper Resolution

negative hyper resolution (&, LETIRA7z Pl-resolution T R I (CBEEZBMNFTEINTLIEL)
BaTHD.

negative hyper resolution D X +—L%ZRKC.2(cRT.

Electrons: ~K1 I ~Kn

Resolvable with§

simultaneous | can

unifer s
Nucleus: L1 R Ln Ln+1 | swns ~Ln+m
yper- S reee g ~SLN+1| «ass |~SLN+m
resolvent

C.2: hyper resolution D X F— Ly

KT nucleus £EH 3D, PRBLCEE—DDEDITIIEEDETHD. REOIBELGHESI(C
FCOLSBEBRKTEET S, nucleus DEIRDEDY FSIVIEDE, BOYFSILOHERFDH
electron MKREBTH 3. ¥IEHD, REAIBEGHESICEIOL SHHNUNTEFET B. nucleus (2T
D electron & TAKFIZ] resolve TNRFNEHESTEV. BEBRELTED Y T3 IVDOHHSEDHEN,
EHEE LTE5NB (KD hyper-resolvent). < DEHEE, LIED hyper-resolution X 7w 7T
electron £ UTHEAT B ENHXRSB.



BAORBIYI VT, 7355 neg-hyper-res i on MEF(C EF T N3 negative-hyper-
resolution [CAHY T 3.

C.2.4 Positive Hyper Resolution

2524 hyper-res i on ORFICERATNB DI, CcN& dual REERIZH B, positive hyper resolu-
tion THd. CNE, LTRREZXF—LT, UTFSID IE/E ZH(CTBETH S, Pl-resolution
T, BRI ICEFINZIRYTSIVHNEERESZSUHBEIC AYT 3.

BEOETEZSNZFEHRIE EREOYTSILOHFEIFTL  EMNZ L\ 28, negative hyper-
resolution @ electron & U TAHWREMNERZI DT, ERHSREANAD > TO, EBEZTHRICEL
TWB EE X 3. —7 positive hyper-resolution (&, IRED\SERAM (T TO, BIMAE D HRMNATAE
Th3.

C.3 Paramodulation

paramodulation (FFSZI/RS HDHERIL—ILTHS. & C.3 (C paramodulation D X F— L% R
9. KT, =r (& paramodulator (EDERXY T3S)), f(t) [t ZRIBECROELSIKRU TSIV THB.
flor) &, ZDt & o(r) CETRRIBEZ XTEDET 3.

l:TaL17"'>L’rL
.f(t)aMh"'va

paramodulant: f(or),oLy,---,0L,,0My, -, 0cM,,

oltmgu

C.3: paramodulation ® X F+— L

KT, sigma &, YT SIb f(t) DEIE ¢t & paramdulator @ A8 I & ® mgu(most general unifier)
T3 (0l =t). paramodulant (& ¢t & paramodulator AL sigma ZEA LTz HD(f(or)) TE
TWZBElcL>THESNS.

C.4 Demodulation

demodulation (&, BHINHICERAIN, TNCEEINZIVTIILOT7 L% BHETS. T
5, | —r OFE%Z LTz demodulator & D, 23U 7SIV I NEt ZEIEE U TED Pt 0%
LTWVWBENDETD. CDETE, ol=t ERBLDE, BHEBRNRH e ElC, | &, Plor] &
TR B.

demodulator LT, L=R EWSEROUTISILOFHNSKIFENAHWNWSNDE., %z, EHD
EZmzBHELTHWSESICIE, FROBFANMTIIRETHSD. D2FD, ASHDIEFRRERIC



2T, EROEADEZAAENMIBIBEN HD. RBEIVI VT, COIBROYEIC, BfilkhiE
HIEE Irpo D 27 ZFHETY 3.

C.4.1 ETE®NOdemodulatorlE

7 >4 dynamic-demod M\ on DIFE, REL VI V&, £TH equality (o = 3)% demodulator &
LTHEZRZINESHEHET S.

2 >4 dynamic-demod & % L\(&, dynamic-demod-all A on (C7& > TL\3 KRTE, KT TS5
order-eq Mon [EE>2TWVB(EFTTHSB. CORT ST Irpo Mon DBEI(C(E, FXROMEID(FDHE
ELUTLRPO %, 5 TRWVWSEEXRMEEH L HENIRIC LS HBENTONS. COBRFNOEE
DFMTONB M, ZD BN demodulator E L THEZBZIMNE DHNME, KDL SIFNIET HESND.
HEBRBONRE I 3Hi(F, ED equality hDBE—FTH 3.

1. BIDYU TSIV l(a = beta) CEAUTUATOHEZEITI S !
TS5 Irpo B off DIFGS a) s M a DEIBETHAIE :normal £ T3
b) HERIEDEIKXT a > 3 H\D vars(a) D vars(B) &5,
i. 7354 dynamic-demod-all 5\ on THNIE OK & T 3
ii. dynamic-demod-all I} off T wt(B) <1 E5E 0K &T3
iii. ZNADBEEING £TB
c) 734 dynamic-demod-lex-dep & dynamic-demod-all ® @A MNon DEE, a & B M
ZTHZEBRENAITNE, BXHICE—DIETH BHFS(C ORDER-DEP £ 9 3.
d) ZNLADBZEEFI NG £ T3
IS5 Irpo Hion DIFE a) | DFROAZTDIIMELLITONTVNBIHER, OK £T 3.
b) 7354 dynamic-demod-lex-op M\ on DIFE, vars(a) 2 vars(3) ORDER-DEP &9 3.
) TENLIADIBEIEING £T3

L OMIET, vars(t) (&, EH ¢t (CHIRITB3ZEHDESEEIKT 3.

C.4.2 Back Demdulation OE{T

back demodulation &(&, BHINZEIMEDE—D equality Bi (—DD a =5 DEDY TS ILD
HDOSEBHE) T HoRIBEIC, F% demodulator & LTHWT, usable 58L& W sos [CEEFNSB
ETCOHEICEAL T demodulation #E{793ENDTH3B.

BHEMN demodulator & U TEBUIEEONE SHOHIEE, BEHEICN T BRIMNIE(FEB.3.26 =
sBR)TIHNh T3,
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