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Abstract

This paper treats the proof procedure of the first order predicate calculus. At first, a proof
procedure (named BPP) of Gentzen's LK type logic system is shown to be complete. It is
also shown that several cases of decision problems in the predicate calculus are solved by
using the the completeness of BPP. Then an effcient decision procedure (named DAIM) for
these cases is proposed. Finally Theorem Prover T P-I is described, which is the implemen-
tation of the combined procedure of DAIM and MPP (the modified procedure of BPP).

1. £ A= RKIHEN B EAETRT. &oicEZ o formula
MBELDORRISEHATHE L%, €D formula H3IE

—EREREICE T 3 EEOTAOBELIE, AL e TH 2 h, HPHREETH 2 0eHUETIH0F
4k system BT, ARIOHER, ®RIE, FHEHEN ORVWFHE DAIM A 5% %, H®i#%ic BPP & DAIM

AREBIIFRELTCBD TEETH A", £/, AT A HAA I Theorem Prover TP-I
program OMRMIFFEICHB VTS, program DIEH @ implementation {Z D TR~N 2,
H, B, REECE T 2ERBREL RS (2 JTFT, TREBINHEITITRILDLT

2 CIR AN, program O E &) debugging, E# EBINBEERT.)
13 E D, DI L > TAREE LB T &8
feslis & EEODIEHA REE 1S yll 5. WEKR TS

ShTH3Y.

FEHOMPFROEANL SOOI, HETTHEOH T~ 5REH®HSR TSt i3, G. Gentzen O
T2 T 3. ] A. Robinson® > @ Resolution BAFR LK LRA%THEH, Z0OFHLOIEVRIES
Principle |3, J. Herbrand® M5 % 1 AEH ICHKS OXPABR IR,

NT, REICE T % REFSE (Interpolation) % A ®% TS

LicbOTH 3. BROW i & 2 EVFEL, G I) Symbol P FTDLSiCHNS.
Gentzen? DREHAR LK ZEF LERICESL D free variable: a b ¢ a1 b

OT, GEREATOEKSEAKIE H Wang' 0oF bound variable: x y 2z 21 y1 =
Lzl ALRLTH S quantifier 2E AL for- $ELE:P Q R PP Qi R

mula jcB8 LT alah variable 2 S ESZHALT, aﬁggag - AV V 4

RAT~X free variable DHAEROMARERER L WypEE: (), —

T3, 1) formula EZUTO LS R ERT 5.

A@XR, FIhR TS RUEAFH BPP 2B )t BRERSORICOMELRENLILD free
~, Wic BPP #H~3T Eicky, DERBCHT variable 2 ~/: b D13 formula TH 2,

BEICAI SN TV B EOHOREMBDOIIRELAES i) A& Bformula @& &, —(4), (AV

(B) X0 (A)A(B) i formula TH %,

t On a proof procedure of the first order predciate calculus, by
Akinori Yonezawa (Faculty ot Enginerring, University of
Tokyo) t &% TS REBAWICBHZ2ER S LRRALLDTHS.

t ERAFITEEIRTER tt 3 1z# T alah variable 24 formula (IR N 3.

106

4

I3

"

\
™~

o & {



Vol. 14 No. 2

i) A(a) %, free variable ¢ % 0% zi3+1

L& 5 A2 bound variable © £4 % 75> formuia

&95, oL, Alx) 2A(e) otickobh 3

. R®TD a % z CEEWAEDOEThiE, vz(4

(=), dz(A(z)) i3 formula T& 3,

v) Eoi) i) i) wk-THRE L2 0K
A formula THZ. (BL, HEREOKADRS
= V. & A,V OET, BROALBOHLE
D, Ny IAZEBLTROSDLETS.)

BEELEDKICHA 77 variablet 22D formula ©
argument &), Vz, dr 2ZHEH 2 % bound
vairable & 43 univesal quantifier, existential quan-
tifier L1035, formula OB OIEFE TRIZICEA X
haRHEESE BOAMORETE LS. formula
OREH L2 >T 3 formula % sub-formula &

RSN

Il) sequence &30 % ziz2h Pl D formula
23 Y2 TR >TENICHDTH 5.,

V) #EswEi3, Si, Sz, S % sequence &9 3 &
%, Fig. 1 O#EHHH (inference schemata) |25 -

RRDE S BEKTH 5.
Stogaqy S5
¢ RO

V) K&, 1{EELLEO beginning sequence
EMEIN B Fig. 1 T/REND BB IED sequence 2>
53 LHT, sequence % FRIIC DR ¥ AL THERZ %1
B UZZBET, ROV LbLY 3 AREEA ST, K
S DIRITHEY 4 2 M6~ sequence % end sequence
EIF 58,

VI) sequence S HIAEWF[HE & 13, S % end se-
quence &t J AIEMINMELT L ETH B, HHEL
B E ETERARAREE VS,

(ZOE®KRATHE, £hEfn——A4A T AD, —(AV

O Beginning sequence I', A, 4, —A, A
Q Inference schemata

Iy oan AT, 4 BI,4
I AnB 4
- A BT, 4
m v I,AvB.4
- AQ). I, 4
m “v I, vzA(x), 4

(a does not appear in the
lower sequence.)
— Ala), T, 4, 37 A(x)
M e I, 3zA(z), 4
(a is an arbitrary free variable.)

Fig. 1 System TS
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B) i3 —AA—~B ©, —(AAB) i3 —AV—B 0,
~VzA(z) i3 d2—-A(z) O, —JzA(z) 1 Vr—
Alz) OEBEELEZ S, UTTIR. TROFEEL
HREITORCES N TN 280EF3, F/, &
¥y XFORXFIROEE 2 Ehl D formula
A2 TRE- R AEDT.)

3. HEAFE BPP

AEPHFHe BPPT 13, 5Z 547: sequence HifkH
TS EEOTCHATHELE DL EFH<Z DT, YT
BPP QEBROIHITI)~N) *{RETS.

1) formula @ argument & LT, free variable %
RAT 2100 BHERET 2 80T, alah variable
EVSHSAZAYT 5. alah variable |3, ¥ oy
XEQ/NIFE a, 8,7, a1, fr, 11, TEDEH, 20
formula @E#H M) i) T free variable o fih iz
alah variable ¥ ~<XTIZ &z 3.

1) BPP Tffipbf 3 free variable 3 X ¢ alah
variable {1 a1, @2, a3, ; ar, @z, a3 Ok SILESS
Foh, ZoMEiEbN B,

) fbht alah variable e LT, 2Hicik

T& 5 free variable Z# 3 AGHBENAZE XN
5.

V) HA 5N sequence So 15 LSS THR X
017z sequence LK So, S1, Sz, DX DI HES
Foh, —SITX~5h 5. % sequence {3 “active”
F7213 “inactive” OB L HDRIEL B, Wl
IZ “inactive” g &z, I, A 4, —A A O L
TORUTEBIC “inactive” 213260 &4 2

CAL8IF4: BPP)

(Step-1) AAB 0D formula (B4 80
WEEZLB Y V Th 3 formula) % > “active se-
quence EHRSMUCET. & LITIFNL, Step-2 ~
HNUL, D sequence (3 [, AVB, 4 DHTH 35
o, €% “inactive” (T LT, sequence OF|DRi%
2, A,B,I',4 2D MAT Step-1 ~f7<.

(Step~2) wzA(z) DD formulaZ - “active”
sequence ZEBNUCHET. b LIThiT, Step-3 ~.
BHuL, T 0 sequence {3, vz A(z), 4 O¥TH 2
5, Tk “inactive” | LT, sequence DA D
®IZ Aas), I',d D INA T Step-1 ~7. {8
U an BENETREDNTOROVEEDE/ND free
variable T# 3.

1 free variable, bound variable % X{f alah variable DR

T MIAFH: BPP RAN™IKBI2HE T LEZRALLDTHS.
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(Step-3) AANB O¥® formula %#> “active”
sequence 2 FEIFICHET. b LAEdhid, Step-4 ~.
HhiE, ZO sequence (3 [, ANB, 4 O TH 2 »
5, 7% “inactive” T LT, sequence DFDHHK
i A, I, 4 %0 B, [, 4 %203 MA T Step-1 ~fT
<.

(Step-4) 4T D “active” sequence L DNT, €
OHhitHh > 32T O alah variable jz, WREIC
$€ - T free variable #RRA$ 3. 722 L, EU alah
variable {3 U free variable 2 RA 4 3. F 7=
alah variable 231 D& 75\ & & |C 12, Step-5 ~fT
{. AU alah variable iz, 1 DIk DRAFHELL
free vaiable 23205, ED X 5 ERA%L free
variable & alah variable OTJRE/L 2 TOMARICD
WTHRDIEY., ZOREER, £TD “active” sequence
bR T, A 4, —A, A OBICIEBRAM L Db
Fhid, Step-5~ Hhid, So IFIEPTHTH 3.

(Step-5) HzxA(z) DD formula % #¢D “active”
sequence AR BIEICE Y. s LAFNUL, Step-6.
Hhid, £ sequence |3 [, AxA(x), d DETH 3
b, FH% “inactive” jT U T sequence DFIDE
#ic Alam), ', 4,9z Alx) 223 A%, TLT,
I',grA(x), 4 Oz free variable B3bhiE, h
S4&TA, iR free variable a0 2 X
ED om OWMICEXRAS, Step-1 ~f7{. BL, an
RENETEEDRTOEOESOR/ND alah vari-
able TH 3.

(Step-6) “active” sequence DK - TV B MFHN
% BoTond So REWRATETHY, Bhid
IEEARTRET % 5.

(E&-1) LoFkd, KRELSOMICV, V. AL
DIEDBEIA % RD T, JEMOBEOESARORE
e x b formula %&p “active” sequence D%
S>TVWAMIR, ThDIRELOEBEVHRERS Y5
BIEAFTIL - T,

BPP (25t LTIROMELIRILT 5 23 E I3 EBE S
A, BLUWIFHREZONRIZ) BRI N/,

(WE-I) ZFHF: BPP 35244k (completeness)
%¥D. 91bb BPP THWARELHEINS se-
quence |3, K% TS KBWTEHETHETHD, HD
TDHBAIBON S,

(E&-2) BPP 352t % 005, MIYIRFHED
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sequence IZX LT3, FhexBHERITRE Z & %
FASEEL TR, EE, davy—PzyVvzvy
Pzy (¥ ki3, VzayPzy—~vzAyPzyt) lic BPP
2T HE, Step-5 itk - THREN S sequence
KikiLd davy—Pzy SEITNBDT, Step-5 D
BicgVEINBT L3, $ibb, 2@ BPP
TRIOLDBHHUIBATH, ERRTETHZZ
EOHETEIIV, 5D DAIM 3, ZOREZH
55D ThH3.

4. REMEORREHE DR

BPP peMs kU TS & LK OoR%#» 5,
BPP itX > T% 57 53R D sequence H3FEBATHET
HEDLEIERETENL, TD7 5 RATFTERE
BSOS IR 3Nz Lk 5. BT, BPP
ZROTEDPORERBBO AR I 2\ T O BIZE
HitE 52 3.

(BE-I) RO X57EE L formula [T03 3
PEMERTRTH 5.

1) Vo1V VamA(Z1, 22,7, Tm)

1) dxidze-TxaA(x1, 22, -+, Tm)

i) Vrr-veadyr -dysAzy, -, Tm Y1, -+, Ys)

iv) Hxl“':'{-zmvyl"'vyuA(xl, sy Tomy YL, s y")

BL, mn>0, A3 V.d2&F7\ formula T

b5,

(W) 1) © formula 2 S° & LT BPP %
AT 5 &, Step-2 % m Bl HELT Alar, a2, -+, an)
DiME—D “active” sequence & U TEE 3. D% Step-
1 $ 7213 Step-3 iz &k - T formula 2434353 A
(a1, am) DHDORBIEEDRIIBERTH 5 /15 BPP
134T Step-6 TS,

i) @ formula 32OEELENL 1) OHBAIZ
IBET S, i) 13 Step-2 & m[EEDE LT Juidyz-
AyaA(as, -, @m, Y1,-+, Yn) ZW—D “active” sequence
& LTIE, Step-5 % n @l DB LT Alao, -, am a1,
e, @n) 241 sequence BT, X STt Step-1
F 7213 Step-3 THIR LI DB Step-5 2 DEFT T &
%8175, L LEbh/: alah variable {327, <
NoIRATX 2 free variable #% ay, -+, am BXU
AZRLO»58ENTOLDICRO NS, WA

1t - zjﬁir a;nplication) RY.
1t 3 DRERIREICMSN TS, Ackermann? ZBR &7zl
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iz, Step-4 @ alah variable ~D fRAIL & » T #f-<
SN 3RS formula ORBIER TH 5. iv) (1
EEEAENT, @) OBA/ITRETS.

2T, EB-1 QFHIc LB Mlrb~5,

Oprime formula &3, — LA D RAESAF:
730 formula DT & T, — AL X EZOFERA,
Bl e FREELT 5.

O C-pair &1, HEMRBHUMI L T2
->@ prime formula QLS. HlZ T (Pabe, —
Pabc).

Osequence S @ 0-45-13, SIHOHLNBLTOD
free variable (& L7413, H3] D free variable
a0)) D%z, SIcBPPABRALTEDLNS free va-
riable 35 & 7% alah variable A b 3 MEIC—FICIH
ARPFEN D,

O alah variable ORDOIEERAFZE K &2, alah vari-
able 2 Z N It A Tx % free variable DEALFE
—@\ L&, V& OO sequence S (€ BPP %@
A L& xicfEibid alah variable Ofic A5, %
A0oBABRICE ZIAIFEROI LT, acf 0L
a8 THRbT.

O o-%hs A-property A$5D & 12, sequence S D
o-5) {e1, 2,83 -} 8, HED i<j, 7 BEDF KK
M UT, €i,e; A& bic alah variable TH 575 513,
£:Ke; RAHITEHAEDD.

Osequence S O B-pair X {3, sequence S (T
BPP 2B LTE SN AR—D sequence DHITH
5bhbnp, 220 prime formula DT, WELS,
argument OIIFE—T, HEHRLEIZEDEND.
#z1E (PaaBb, —Prbac).

O _B—pair o clashability & |2, sequence S (D B-pair

. WHBETHFINS alah variable ~DRAIZE »
T(?mu&mb EDEMPCL>THRTZMEDT &
Z, AR EX L, RAEREEZ0EEDS.

O B-pair OIFEF & 13, sequence S @ B-pair %
(POy--0n, — Pon,y0) & LIcEE, & 0:,(1<i<2n)
LT, BT AO) ZROLSICEDIEEDOES

DF (h(61), h(02), -+, h(B2n)} 2105, FFHK O, S
D a-FicHh bbﬂ%lﬂﬁg% ) THEDLT. 700:) %
NSOMRCERIFE s 235E, @) BsDj &
BickobhzdEx hl)=7 L9 5.

Obranching &(3 BPP o Step-3 D@ A,

(ZFE-3) o-Flick T, TOHFDOEHED alah
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el 1 3 471 M
variable iT, T X ’J FJ'JH—HK

A va-
riable #fRATX 5 & &, £ 0-5i3 A-property %
.

75N
LU

(#H-1I) sequence S iz BPP% @M LT branch-
ing AN, S @ 0-5id A-property EH§D.

(3EBH) branching 373D T, BPP @ Step-5iC
BT, SitiRL»hdd b free variable BXUZ
N Tic Step-2 THA X7 free variable (34T,
[ dzA(x), 4 ot 5bh T 3. K-> T Alan),
[, 4,Ez A(z) @ am i3, £ 52T O free variable
DHRATREE 123, THIZEE-3ITX - T o-Flns A=
property AFDI LARLTVA.

(#EE-III) sequence S DFE D2 D@ B-pair
(POy--6n, = POns--bn)s (Pryetny, — Primsrman) 13, T
DERBED Y ET, %4 D clashability {3—F 7 5.
i) S @ o-%liz A-property %50,
i) 8 & m 12& HiT free variable TH 5D,
F 7213 & &1¢ alah variable »TH 5. (HL 1<4
<2n.)

i) 250 B-pair OFFFIME—TH 5.

i)~1ii) %&7F B-pair gD\ T, WBETHIN
% alah variable ~ORA% 1775 » TH NI FHE-IT
RESHTHAS, UTowEBEICELNE O:ilxy, -,
za) | z1, ---Ta % bound vairable & 43 & D quan-
tifier OXVTTHZ. # 2 1T (Vosvrdnvaides,
E[xlExzvxa), Ed Pi(l‘x, tety :Cu), Qi(l‘l, .Z‘n)
12 prime formula 2% bd, AL O Pi, Qi 13, FF
I MIELTH X,

(BE-1I) RO X>1EAE L7 formula
1) Olxy, -, 2a)(Plxy, - 2)V (21, -+, Ta))
i) Oilzy, oy zm) Plxy, oo, )V O2(y1, -, Ya)
Qyr, -, ym) DREMBEIITHTDH 3.

(ZFBE) 1) @ formula 3FEME i) OBz
BZONBTEBHOSNATNEDT) OFILDNT
DHRT.

I) Plzy, - xa) & Qxy, -, 2,) DN, a)
WBELESSHERENLE, b)) HEBELTH B, ¢)
argument Q¥HREILS. a)~b) D4, BPP %
HHLTS [A 4, —A, 1 DD sequence |18 5
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NIV DT, FEHRTEE

o) a)~b) PAOEAE EEO formula 3
Q(x1, +++, a)(P8,-0: = Prytt) DIEEEZ SN B,
({B.U, 6i,t; {2 free vairable #» bound variable
H»5.) b formula iz BPP ## 9 % & branching
MIEVDT, WE-T XY ZD o-5}iz A-property %
D, —J) “active” sequence Dthic B-pair 13\ <{
DbIN AL, M-I Kb B-pair ORFFIHBHEL
L, DIRE— clashability &> 0T, EHoO for-
mula PSEBIRIRET H 2 HhENE, HFEFIDORN S B-
pair {TDNTIIFE& 4 D clashability 2F~hid &
W, Z£DX 575 B-pair ORIIERTHD, ToHiC
clashability 231 &75 23 b 0pb T EHD formula
IBAEBAVRETH D, BINTEEPARTETSH 5.

(RE-ID XOK%E Ui formulat
i ) ’»;\"_/loi[xl’ ey xni](Pil(xl, e, xni)\/“‘
V Pim (21, **+, Zni))
ﬁ ) iz\ID‘.[zl’ ey xn.‘](Pl'l(J’:l, ey l‘n.’)/\“'
APin (1, -, Zns)
OUSLIMEIR TR TH B, BL VALAA I, R

i A1V VAL AN NADBETH B.

GE®) 1) BEE-1 »oHohTHAS. i)
BEzotEEsinidl) OBAKRET S,

5. RAFH DAIM

R O#EEBIZL - T, " formula QDD
S 7o hS, EBUZIEBRRED T AR RET A FREE LT
12, EE-T OIEMOhTR UL IICHEFIORL
A4TO B-pair iITDWWTHRBZFENDS. LHL
Z O} Ti3 quantifier QAN T L TS RBUCH
KT 5. UFICB~ZAAFHE DAIM 3T ORE%:
< DT, B-pair [TH¥T5L D1 1BEATS
723 TRV, DAIM QRO HITI)~N) 2{KE
75,

1) dalah variable EWHLEANE. ch %
@ B, 7@ B, - THEDT

o) W) C#k~3 0-%, d-formula Z{EZERiCH
Wi 3 free variable 35 X8 dalah variable {3 ay,

t i) @ n=1 OBPA/ILDNTIT J. Herbrand ».

an il Feb. 1973

@z, 1,8 DL ICES ST o, CORICE
bh 3.

L) Oy, za) Pz, -, xa) ICH LT EDO-FY,
d-formula 2 5E#H 4 5. 0-%| & (L free variable &

dalah variable X v X 37 T, Plzy -, z.) odic
free variable SHIIThoXIRUHICENS, &
D&IT, Oz, -, xa) ZEEHD S NAICHH~T univer-
sal quantifier 7$ 5 a., existential quantifier 755
BN ~<IcDDTH S, as, n iZENEH
SETIEDRTOIREOR/NDO EE @ free varible,

dalah variable T#% 3. d-formula &3, P(xy, -,
z,) OHICH S5HBLTD bound variable % §-%)
E R UHRNICHE » T free variable #» dalah variable
KEEBAICODOAE NS, FlRE, VrdydzPzryzae
D -7t {a, a1, a1, @z}, d-formula |3 Paidi@za T
5.

V) sERoEE{tor-wic, DAIM OxtgLii3
formula & ®i{z1, -, Tn)] AV O2(x1, -, :)B OF-
iK%, AL A & B (3B S, argument DX
MLT, HEORES prime formula TH 3,

GEIFHE DAIM]

(Step-1) Oilan, - xmlA & P2z, -, T)B O
0-%) 31, X2 BXY d-formula Ps,..er, =Py, e
HENEIUED Step-2 ~. 12221, Olxy, -, Ta),
Oz2(x1, -+, Za) & - THA LU7: free variable, dalah
variable [FEICRLEZ b0 LT3,

(Step-2) 2> 0-formula ) argument DFH (€4,
)1 Qthdr o, &0 & T HIHICRIL S free vari-
able THZHAEHET. LTI Step-3~, HILIL
HLLWHETH 3.

(Step-3) (e, T:)1<i<I DIPT, —} s free vari-
able @ G, {55 dalah variable @ T % #Hl % 1%
T. BONIEWHAETH S, a 25, @ =& T 6-5)
(Zh %72 e 0EBESH) OhT & XhKkichh
i3, IPHRERETHE. s 0L E, 200 0~
formula @ argument OHIOLTD & %2 a THE %
27602 FH L1220 d-formula & LT Step-2 ~
fr<.

(BIE-1) FxVydz—PryzyVvzrdydzPryzz
to formula @ 6-%, d-formula {2, #h#FH i),
i) TH3.

i) {@, a1, @}, {az, @, &d.

i) (—=Pdiaideas, Paxis@di).

i) (=Pa:ar@:ai, Paxisdsds): G1a:z

9

. 9o {4, v
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iv) (—Pazaidzai, Pazai@uéu): dse—ay

v) (—Paar@za, Pazararar): Gueay

vi) (—=Pazaraiar, Pazaiarar): @z<ay TEEHAEE,

PIE-2) dzvy—PryzVvzayPzryy

i) {&, a1}, {az @2} 6-%).

i) (=P&ards, Paziziz) 6-formula

i) (—Pazaiaz, Pazizdz): &< asz.

iv) (—Pazaias, Pmarar): aze-ai, a1 & a2 PR
73 % free variable 13 D CIIARTHETH 3.

Olxy, -, 2 (AVB) OO formula iS4
i3, Olxy, -, xa) ITHE>T A, B D d-formula Pe,,
w80 —Poy, 00 2EB. (HLA, B othigkob
13 [E U bound variable ict LT3, BU free vari-
able % 7:i% dalah variable 2f#£5.) Z LT ®(x1,
o Za) DOofEoT -5 D A, 200 d-formula iz
LiE1E 65 & LT DAIM % Step-2 oA 5.
T CTHMRAREEENIL, &5 Olay, -, 2 AV
Oz, -+, za)B &5 formula it LT DAIM %
BRATHER,

VUboFkhsh, HFFORIEL54LTO B-pair %
BREBFGLEFTH 2 EDIRE D EIKT B,

6. Implementation (Theorem Prover
TP-I)

TP-I (3, BPP &R L1-%e#% b2 EW\F&
MPP ¢ DAIM 2 A4 TEBIAOMRE LR X
5 LFEKZ, EHARTTHETH 2 LUFTEX B se-
quence (formula) QA AL bDTHB. £0
fii, Bid->TBEINIEHR, AHEATENTHEOHT
FIRAT R EMTHTSH S,

MPP (3 Fig. 2It R #mBGHR TS xS D
TH5. TS 13 TS offmsilic “=", “=" “a”,
“—v7, Y=V, Y= A7 AR LcRERSTELT
ZOHERBAAE DT MA b DTH B2, MPP i3
BPP [z Zh SO @mBERSICxd 2 Fir flaANT:
HDOTH 5. (2 I-i) @ formula DEHKIL, (A)
=(B)b formula TH % &Lk 3.) AL, BPP
D Step-1 T3 AVB DD formula DA A - 7
2, MPP T3, —(AVB) O]® formula 53 L
T, —A, B, I', 4 % sequence OHDEKkICDT
A 2. Step-2, Step-51z%: 0T HHEKC, #hEh
—dqrA(z), =YTA(Z) I DTS, Z 1, Step-

T AR, —= ik —(A=B)Dkdiz, — & = 2AENLDOER
DD EEARTAOTN .

BREFHBELCBY ZEHFERIKOVT 111

QO Beginning sequence ', A,4,—-A, A
Q Infevence schemata

ATl',A BT, 4 —A T4 B4

1) “A” o) “—v”

T,ANB,4 T, S(AVE)4
WV ERED YV N FeGas
W e SASALL AL
e ALz

* In VII) and VIII) free variable a does not appear in the
lower sequence.
** In IX) and X) 2 is an arbitrary free variables.

Fig. 2 System TS’

sequence S

W w
=

(SRR

sequence S

. sequence -

-
fovmyla B\ C formula B
sequence S’ formula €
formula 8

{
formula O \\\\
\\\ /

¢ Sx3y (PryVarx)

PVx S (Ray VPV = Prx)

Ea
| ,/

Fig. 3 Internal representation of formulas and
decomposition of sequence S into S

3TiE—(AVB), A=B, —(A=B) T#>.

TP-I i3z MPP ki @ DAIM %ihibk L
T Fig. 4 XS5 HUHRTH 5.

ETP-I o#mR)

(I)  (AJ7sequence) KD X 5 13D formula %,
3 V= TRY -7-bDAEAF sequence & LTHT.
ABXU DA (D REED quantifier O, AT
quantifier 22 F 754 formula) H 5, HERERS
-V, A, = 2FNTEBRICER SN S formula
ThHs, —ic, F£ED formula BFEEN DD
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formula ZZBW T2 Z EBHISATN S,

[REP#EE] formula jct LT Fig.3 D X 575 tree
b3 free storage dUzfESN 3. AJ) sequence DR
BEHE~OXBEP, EHOBETER HBIN3B
formula B X sub-formula |2, #HhEBLEDD
DOHLRNT tree & U TESNTONITH/IC tree %
EBZ L13ET, D tree D4%HE% pointer T3
7EFTdH 5. Fig. 3T, sequence S (3 ST ICHHEI N
7- & &%, formula B, C 4§83 pointer HDHESLN B,
sequence [, £ @D sequence H3E (D sequence o
SR EINIhEIRTKA XD pointer (Fig. 3 D&l
DI NES) ORIT, D sequence AR T 3
formula ~@ pointer 2 Y1 bDELTEE XN
5.

[TEOFM] Mib-TRELTHEIEH, LAHEY
BRESEEETLI L - THATE 2. BEX
NicE®E, NEHOPILH L RETLSEIEEICK
> THHICKET 3 EMHHET, BELLSDEA
71 sequence DOFHEICOIMAT, EHFRIZAS.

[DAIM O#EREE] BEILL-T () »SHE
# (VI) i control 23 LT3,

(II) AJ1 sequence DX, EH, AL LD
ek EicBZy NHNE, TDE message 2 HIF
5.

(m i)V, =A 1) Vv, =3 i) A, =V,
=, —=0RHBESIBLTI) i) i) OHEOEX
JRALICHE - T formula 248, 78T 5. B OEE-
1R8M.) TR “active” sequence H375 < 7 UTEE
BEfEET (M) ~, drA(z), —vVrA(x) OFD for-
mula 272730 “active” sequence D3k - T T
MHARFEET (X) ~, Tofhtois, DAIM (2R
FTAHIEERE-T (V) /i3 (M) ~f7<.

(IV) #£& “active” sequence {Z DT, TOHITIR
DD formula F 7213 formula DFAH 2 HFH~
5.

O(AVPVBVPNC), (D1(A1VPVBL), A2V
P'vB)) HLUP & P 12HIZBFERL S, argument
DOHMBELT, BEDOEN 2 prime formula T, A,
Ay, Az B, By, B: 3F#ED formula »ZETH 3.
quantifier OFNIC — HH 2 & ¥1Cid, de-Morgan O
HEAA R UAWTT, —% quantifier QT DHKIC
AN D formula EANRLTHRE~NBZEIZT B
22055, & b—H %KD “active” se-

t #A I —VeTy(PeyA—Qzy) 13 TeVy(—PsVQay) EHUT.

Feb. 1973

[ A7 routine)
o AT sequence DIRXRRAR
o REBRIR\ O K

oy ERormReonE | (1 -
[[oerror message O8I

(m

o RERACS (V. 7ANA,
Ve TR)BLUY,~T
128873 formulaQ B DER

(m

o & “acfive sequence O B B T4
| (3rapaMo@REss ) 0k

V)

oDAIM D B

o message DB 71

D

IOMPPG)@}ﬁ |
(K} D

BT EE DN oIEF A" O 7

o AR ML

Fig. 4 General control flow of TP-I

quence 1 DTHIHTE (V) ~, #HiFHud (VD)
~f1¢.

(V) (V) CEATEELS 7 formula F /213,
formula QA TICHN LT, HEWFH: DAIM £EH
EX-

(VI) DAIM »s@H &7 formula >z DA S
L “active” sequence £ Tt LT, DAIM O#5E
R - T, MEVIATHE, EEARETRE, HBVIRIAUITH
2EHNT 2. (RBEEE 3D, #H21E (V) o
formula © DAIM 2k T P & P’ H o 2R
AREL 125038, AD sub-formula & LT P ¥7-i3 P’
BHOOLATOEBEANDS.) 1 DT LIVIRAJEENR
“active” sequence 73HNIT (X) ~, TOMHDIEA
i3 () ~77<.

(M) A7To “active” sequence |Z D\ T MPP
ZBMS 5. (V) CHAGREL S -b DT, IF
B[R D bic MPP 2@H4 %, < OER, AJ;
sequence ASIEHIAIRE L 72 (M) ~fF<.

(M) AJJ sequence ASFIAR[HETH B HliSIL,
A7 sequence % end sequence >3 Z{k% TS O
EAR%EH 1T 5.

(X) AJJ sequence HZLEAREIRETH B EHNT
3.
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implementation {Z |2, TOSBAC 34030-mode

(24 bit 16 kword) % F 7.

7. HEHE

AJJ sequence {z MPP %M AHlC, %O se-
quence (& DAIM Hs@ATHEDFA D LS5 HERII,
TP-I O¥kEg (Strategy) D 1D&EZ 545, Reso-
lution Principle TR S 3 Set of support stra-
tegy & TP-I ST EMTEDH, ZofiicE
B, AHEOFMICEALTIE, AJ] sequence D4,
HROBEOEDOKETERE, CBEANELEND
foEE, BWHEIE% L7 formula 287D for-
mula [ZEXELT, &8, AHOFENEEIFE~
ZEAOEIELENELZONS. T OO, i
AFEGOTEMEBHLR O ONEEHIN, HHF
Fepsik & UT—#k (uniform) 5 b O34 F THRA X
hTwa, L Ll—BiciELTid, C Hewitt! o
MEmkASEcH 5 PLANNER 5213, &<#
OF LW AHIc#A TS, PLANNER @duliiyrs
semantics {3, recommendation |THE - C data base
EFEFRTEEOHTHFHE LTREBOHTERNILS
DOHFH 5D, PLANNER @/ program EE
BCOBEZROFIREMM R LIcbD LB,
MERG R E 23 28k GER) HFE0S
AR L2 HANEL. oMU TATIA
B system Z|HIBANKEGUERISVLETHE LR
bh s,

B DICAEAIERV VTV S, REKFEOHK
O%—%4, MBAFE—&E, TBERFORNEI—EE
ZFECEHTE. TLEHAROALEOTOZHARK
HZOBFRKCEH# TS, HEBOERITDLVTEREER
B o TN KW E R TR O/ NI FHIE B #4881 &3
T 5.
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