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NEEDIIRD F= DD

[SBREFR 1 ERFFCSOSREE (7)) &

sRIB “Tuple |_ogic” OiIREE

B =| —

Kenichi

MORITA

(xR A% B RIZH)

H5FL

1) &8l KARTBLNSBBERICFregeMRELICDOTH S, BTEREI, BF

REORENGRBAREVTANSNTNS NREHE] &, BRSEOE fBﬂﬁJ (ETo Nk

@&ﬁ@#@@%ﬁ

EUTHAETSNEDDTHDHN, Euu?®aﬁéﬁﬂ_§ﬁ?ékw®%%tbTHﬁWT@WE&%OTwéo

ARTE, —EPERORTRES, BRASFTRRNSNEESE [NH] #FRT2LD0KRELTEERETTH

BhEHARL, ZRICENT, FUNREHEHR “Tuple Logic” (TL) #REUL, TLESWTE. TR &0
IBRFEHL, IRNTOHE (0F 0, BIMOFUOE) £EEO M) (tuple ) K> THRRTS, TN LD,
BREFXRELLICIINS [BRE] ORI PIEEtuple OBE/ 4 - ELTERICRETES, CCoTiRk. TL
E—BSRFRETEA, HAEMBIC K > THBECHIEIFONEILERL, FRETK TLORSHSEFENETHT S,
CORR. TLA-BEETFREBEABRO KNP TS ] 2ROERBRTHALHDI S,

1. SEHADRS

[H#E] LVS5BOELDLEDICREEENMN, £NDA
HOZRREOHMEIL, MBLEHERICL > THRESILTIE
ARITREL, NRORBEWETBRANCHT. BIETS
BEAKSWTORELBELIETHD. HIREATHAED
PBCHOTR, [BEHRRYbTI=Z] P [T—A] BE,
BRORRENERINTHY, FEBIC L 2ER0E
OENSH T, HHNEABROHHSECET 50BN E
FEMSHT, FRTEKESSFRER > T,

Fregepi S5 10MFERVEICIRELR AfmRE] [3]
B, HIBKTIRINSODHD LA, NBRROLHOA
TER/RLEBABNDIEDRD, bBAA. FregedbmE
FBERULEFCIIIEBM (R 0l &bllde<
RBEICEM TR TTH AN, JEFETIEProlog DLS%,
ﬁmﬂﬂé%&&bk?ﬂﬁii‘7mm#%%3htga
HH V., RERERASNSFZFOF OB THE L TOMH
DORJPPWRIERS, LV ERAUCHS (HDNME &
DODOHB) .

FREETR. ABNE> TOANBORNTHHCEES
BRSHBK &> TRESNCNHE%E, BARREEZERELL
PEBODTEARNLLERERRULD EOSRBDELE
SNBLSKE G-, TAERE] EMSEEERLER
BOGREANT, XFORKRLT/BLDELES>LUE
Montague OFE [6] &, ZOLSLGRPOFT—DO0OR
BEGLEEGHRTH D,

E%Dm@ﬂ% ﬁ:@&j&ﬁ& k&ofﬂn3né
FHEHEH> TEREOE, UELAK, BRERBBRZNEEKD

BHRANBRENCHEBICEDSNTHY, > THRNGR
DWEATEL TS, EWOSBRIEELD, DBEARA. BER
BICHLUTREZ TR N TV SEESERNBER EH
TED, EVOHRDEETHBD,

UL, BERBOENUBEDI—ESOER> THANXT
HdE, ABDER> TWRLOIGMBERRTSISHEELT,
RBUT (BREOREDGZHT) BRREHSALLISEYGHO
THHOH, EFCEMCERZEANHTLEOTH S, &
HFESLOMEB2ETHSIDPURLLBRUB LT BN,
BEHIROEOTH S,

Fregeld, BREBON (HHEME) £, 8%
(ST RFE] ) & MBI KARTILNS8RER
IGAREREERELL, COFRRBIERKTISNIEDOTH
D, XOREBEOE EIMNE LU TAZEATHD. £DD
i, BRERO LS GEFBRETDRTALOOBTELLT
BWLTOS, £DS50EF, RERBOBKRICSO TR,
T8l & TER] (M%) 2RTBOLLT, NHRFR] &
B [HE ] H2OEEEO MBfR] £#RTBOELT
BREING, —A, BRERLEVDSOD, 1,2, - GEORH
(] LUTHEETHILERDILET, TRHMEGCH
THHEPEREOMRERUSIERENS THD. DFD
BEBERCSOTE, BailgbancBT M{EK] &
SBIHEELTED, HEINSNZDO] (DFDHRE
) & [RRZBD] (DF0RE) A, Bo>EFOEREFT
EHRAHBDTH S,

ECANR, BFERTREVW—RVENFERELLEBR
EAROXERETD L, [H] ORZHFRICHRHERICL
DRNAGVRENBNI LR TL . BRSARKEDSBT,



[Bik ] CERGELETOU BN LS50, BEEN
CENDBEDTHBD (FBLEADL, TnTHHPLLLLE
2TL3) . TORKR, [k OBRIHNFRTRENEE
B, N EEECT>BHTTEIROEIACRF>TIE
PWENWTENTIBK S,

gk, BRASHROZOBREHDRERERCL>TRRLE
S EUIBE. XHTRELEXLBEF AN, BRI

FOBIBUICHLE > TS, Lok [EBROBR ] NIRRT
KRhZZ LMD, BEOEBRIEES LHIBASNEK
BB RBIEERE AICIZRIBRROEEA TH D, UL,
[RFE ] 2WP0NG TR ] LRRT 510, BRGATEN
B DO OB, LWL BBOIKE> TUEN,
BRANFRICRMEE D, BREFOXDEKRERT 1o
ICMontague D& > IKBRARBELANSOE, KEM, B2
PICIFABOK LTS, KYKFNIEEEREEROBI%
BEETEORERS>H, EWDTIERBHNEL S,

BB, ChSOMBERETART, XF Bl A% &
(8% &0, BENICHEORESPICHRLIES &IC
RELTHS,

AMATIE, XOHHIBOEF (HFPH) £ B &
REU, JOBFRE 518! LRETEVDIUERDEZI %
BEL. XDOINTOERERED [(Nh] LLTRBELS
GHRUOREEAR “Tuple Logic” 288 TS, CORE
HRiIE, BROBIBOBOOZE (RHEE) £X2hDO
] (D%v “tuple ” ) LUTHRITEANBUTH S, T
UTERBOBREIE, tuple DEE/S2—2 LLTRREI NS,
Thbs, CORBERCSOTIE, EX] OBRXS [E
| OBIBEL, HHIDEXFMELTD “tuple ” 1217
THd,

SN LS, “Tuple Logic” ik, [EHA] OBE
BT UOPHRTREVESY. BEOEIEBEICHVE
NEAKCEANIKOERATSHSS, LBHRHIL TS,
B5A3A. CORBARNKEALCEANG DO LEDIESZD
£330, ATSRTHACORBAREVANALBPET
ERC > THTHS THIFNITERIEBE RN, ZORKER.
“Tuple Logic” LDBPRLBIEKD (BHEO) BERME
DFHEBEDo T, EWSKERHHSITEEREDH D, LU,
BEREE, 2HTD. HMEDABEREOD LICERER
OXEAPLEDBDTH 1=, TR, BIKEFEROR
B AEZERDERS I ENDSERIT T, COREESH
FBELL, FRE&DHTH EMWENBERR TS0

FiELUT, BERELEEYHORIICHATS, &1
STERAEBRTHDEEATIND, DTV, KAXD

“Tuple Logic” (&, RFRABLIZELZSBRH DR
BETK, MBOFREWARAOLDOUREBELLSET
31 20RFATH D,

AARNXDB2EFTIE, Fregelil T TUSBER> OhihmE
BREL, “Tuple Logic” ORROBRBLRU D, %3
BTk, “Tuple Logic” O#sEaa (syntax) &EbkaR
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(semantics ) DBEEREEAD, HIETR, —kSR
FETHLOBBREHASMIL, TN%ETK “Tunle Logic”
DFELUAEFHT S,

2. T “Tuple LLogic”#n7?
(GARFFsRIBOETRET)

. BBREBEO L > TOBIBELRE, HETZTOREN

RARBESOHERTHAELNZE “Begriffsschrift”
( FRIIE] ) (3] OhTFregeld, BRSHEOZDHR
BEEEFRCHL, TOBR. AV &30 [1E
wH| OURERRUL, REREE, ThETOPUL
TVZB@Q@EKJ’JU%*DK\ Y’& r_:.Eun_] & rJinuJ [
MF, TNSOERICEBL T () OREREENE
THOTREL, BRBKHITDIROLSC, % (B &
[B1%] KaRd5, LVS8RCBVTREINTOSR
HARETHS (BULRETRE, FregedS %] % iR
Bl EATND) o COFRHAEITNLDBOTHSC
&3, FregeEBOBABEIHEEHS, HEIEBOIERIC
ZROMREHRERELBENCRBARE L TZLOE
ACTHEALTNAILENEDH, INNNHBENTEDS,
T, REARELSSRERGEORFEBRODADICHDT
BEUTRKERTHY, ThKBEN TS L OREBROER
DEHMNTHNDC LD, L<HSNTNBEDTH D,

T, X% (B8] & T8I KT, ST eEn
SHRMIC, HANZBO ] & [ERS5NZHO | ORFHR
HFENTLB (Do&H, FregeFHFIFORNEH LD
SEDIRTW Mo Ickedh, Russel IKk> THFEEEH
INBIELED) .

[AXS5N260 ] OBEEERFELTHL &, KRB,
LH3 [£LFE00HZIHD ] EOSMINBEATL S,
HBEES, FELEFD (HBINE, BREMREF) OGEVELD
HHDE, TRCOWT [HBNRED ] LB->TH, TORHE
PEESHOMSTHD. COLHEHBLERLEDTH
ERBRMICIE, DRSNS DO OREA [Ek] &
STARLGNROBRIICNDIFENE LicED, £ic?
DR, [RR2DH0] &, EROMEPRIKEOBEREN
BIBLSIBBDEL D, RERAS N THHBmRER
ICxtd 3 [RR] (interpretation) (&, FIKIDES%E
UBEERLLIEDDTH S,

ﬁ@*&%%@toTWéQWQQbﬁﬁ?éﬁiééi
HUTHDE, ROLDLEDIERD,

kS LTCHEEEEOFETERD S,

EikCi@a0 MEE ] A, BEERCEELO [BIfR]

B, FNENFLTNS, LD LERDD,

- XOMT (8% LREINSFREG MEK] <, 8

B LREINDHRFS B Fk TBRIC, £

hWENHISEES, WS EERDD.
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CNEORER. AN HRERRTEH0FDETNE
UT, BHTUNDIERICTSNE 1 DORATH D, L
LEAS, ChiGENNEHOTREN,

[k ] OB, HARBNZDHO] EWSBEIHH -
LT, IBEEFNEHBLELEERADHTESNSDHOT
Hd, BHNC, BAFPEFCSOTIE [E5F] & HBE]
ENSWIAH D, TSV TRIFE DARNSNZHO |
& RBRZBO ] ICHBSHSNDA, WENEE MEk]
DRSS T SNTNSIDEERRTH D, R, ABN
BEOPTNANAGHBHERD LFK, WOHBIOEDIKCH
ELUCHBLET> TN EREZICN (DELED, F
DEDCLTNDENSTHBEN) , T, (BRI &
(B8] OEZHiE, XOBMNERE (BIXERIRG. &
B l) £HATIHOTREN,

BRRBEEBALERELELS LULBAKR, EAL
BRCOVTOHORELLEREE L TN SRBMICHE
BEERLESEN, EWSEBAHDOT, [HBXNENS
HO ] EOSBREHULRE, Tha [k OBRSCE
TS 2 2BEL G TUED, BI1ETRNLELD
i, BRERNRRRESMAEAROOE, BICES50H
SEMBELTHRENSREITEL,, TRAPFETHO
Fregeit, DHRANSNZBD] & [BRZHD | ORXFIHEA
BICESNTHS (B2 #FALUTRFRBEE> O
THEINS, UREVWZIEHBRADZETHS ( “Begriffs-
schrift ” ORIEA [BWEEL TESNIHREBOLD
OREF] LB>THBIECHER) .

ARRBENEREZCSNTOHEIC [EF] &OSHBms
BREEBEUTEELTVAON? L0 THEIBAZTEL
WOT, FHOBBICERRBTESGN, LML, ABHRES
BAEUTHR (AR) #RAILCEE-KBEHELTE
BICBA00E, BllLEDOAEKICHIST2HOTHN
HHISHETBHOTHN, WTFNOBEDAREL /W
DORENRZ=2 NS, BRCHAGEROKT THD. i
2T, BU K] ENSBEHNECKETNE, ChEO
—KERE RIS, ROMOBEGHREOT O AEESC
ERLE>TOIEENBDIEEEZOND, 2F 0, [{Ek]
ENSHOE, HARICELEVCEETZDOTIREL, B
L L > THEOHINBDOE, ENWDTETHD,

Fhpx, OV RO TO A% —-BEORE,
HROBERLUTEHRTES LD GHARATHNE, [HEIA]
OBREETR2HRLTLED LS IHS (BICIOHDE
SHhiEi&ELT) FEBTRENEEZSNS,

WP (ERTEE) OANRBRO5IKREEVE/S [—
BORFERE ] 3, ERXEHIBHTHILDLLARINT
b, TOREELLTROEELOR, [T2#] FRzD
CETHD, BI—DOOEELGWHEI, —BEOREO R

NEEORBORRCERTEYETH R LD ETHD.
FIC, REAOHEERHHELGSBECE. SREKOH
WU THROBEEAZZBMADE, (TEEOERMSS
%) Herbrand SEIBEEX AT TLN, ENSTEAMS
hTna,

(—EO) hBE5IBRETDEOIGBORE, FnEE
Rl ET B LD E=HOME, GEEHITEERTREE.
CRICHERDEBNICSWMERTH D, £F. BROIICER
SNERABLHRBADS TN TOEERHAHTE L,

ENSERTRETRAY, Fk, WREEE LU THETED
BHEEZDZNBEOHSBENFET S, NRHEELLTH
BEHAEADEITENEATD, —BREORREED
BAEROEAHETEICERZOT, “EY -ORFORR
i3, FENEEORRESEERE LT IEEL S,

COLSKENEHEEZROKCDBMND ST, BRERER
REBRODADOIOHDHERLELUTRBEATH D, HEKEREN
BRAZEAM TV (HzE [2] 28) ,

ECAT, AR TOSLSGMFORCDH, BREEO
BRMCENS . SRELE. XKW TERNBI EH
TENE, BEBERICOVTHL B EDBTES, HBBBA,
F OB LSRN &S LEBRBADEN ESMERIN
BTHY, TN TRICHETRL . LHL., BR
muna)y@ﬁ“)ﬁ& ﬂtuum@@ﬁ%kmbr rJi _} & TEI
Bl KAUTRELES LT3 L, 2OEIAIKBREDREE
(EROBR) 2B LETHEIOIEEHMCIOND,

FlxE, XFOSHFHEE 151 RORBEBER (GRE) K#
RUiceTa L, BRRACRIEF (7)) &, EREEED
SHEEBERAOBK. BFCRaamE, [(RREEED,
SEHEEREAOBRE] H5 [ EEERED S HEEBEEA
OB ] \OBK. LBRREIZE850, £&OH0E, #
4 “walk very slowly” &S5 mEEXD &, BIF “very”
B “slowly” KR> T, BIRATHIHLOER “very
slowly” £HEZHL, SSICEFNEHT “valk” KFH-> T,
BEEETHAIFUNMER “walk very slowly” £4AHU
TS, EZXDONERENSTHD. '

Zhid, MTh7dvu-xik] (Bl (1] 88) K&0
AU ENTITY -0 [AW%] &UT, ZOAFIY
—DOBRECS & D ERNGEREMSEES, &HEX
BTHd, ChiC [RE] LWSBaEOMA. BFENIC
KIS NERIKCE LDIRDHDAR, Montague ICE2D, Wb
5[EV4F2-E] THD (6],

COESLEEZFBMIBENCIAZEENDDTH
B35, PREERLEE NI SENGERLEZREBES
BOODEND, ZOBRRARYES LD (BL, KNS
Bz, EE>TNBOTIREL, TOLDEEZAENN
BHOTREN, EWSTERFETRLTHD) .

Fh, COEDLEEZHLRCBOIELTD, 485, #
KOGRABEORAASHBRROLDOALITHRELTH
HIE3, CNIROBRIC LS, 9, HREAORER



AETHH LTS (BREBERBICOVTHRULHOT) ,
Z57d&, RIORRNc LS CEBOBKRISIETEESEE
BEETHHNELES, UhL, BIZEBIRE, SHERRL
UTERCEE T 288R8 (ShETE) (KU TRIZE
ATENE+2THZOT, BALEIBEESEERRLT
SEBERETORBEVCHEAAZTEROTH D,

CDEDIC, BRAEBHIC &> THRINDLOEMHROKRE
DB, EROBEORBRIABHIEEN, LHL, &
RICRAENELS%E [BER] OMBHIEECRENDO
T, TNHOHRATEDERTHIFNEESEN,

Godel M 8% (RS ER | £AMALLLE, VDD
% [GidelB] LNSFEICK-> T, BERENEHE 1D
ORTRUE, CRICEATRHRERND S, BHAOEHK
KHEY T30S 2BINE, HEBOEEOBEIICONT
= "‘l‘go))ﬁunmg«@% %’n%’?'ﬁﬂjbfﬁﬁ?éu&f)\
T&ES, (bBAA, AYUOEERBTENERALGN, B
DEEOBIDERETD. ChRIEONWTR [4]188) , 7
UTER, ABOBEORTREAGHRITHOMR /I
K& THERBEANTHARTELS, BEOBSEN-
TH, ZO&I GBI K> TRATES, RUNLER
DBIFVICBELTHLNESS,

—BRBRETHICESOESIE, TREFAELNTE
TN, ERXA3DBANGNN, —BRERIBIAKZD
FOGHOELEUTRIINTOENDOT, TEOUSERE] Of)
REFRRALELDETHE, HHBOFSHAMRBELED, B
BRCRRTZOHARHETHS.

o> TRBOM., BEROBRSED > LEENHNOERK
RETESLHGRBURAEE NS (HL., K 2EH
—ERERBLRAEETEN) ,

2. 3. “Tuple | ogic” ORBLZOHR

71;“2_@‘3 Mt@&u‘f’&&ixtt‘c\ Jﬁnuﬁ@t(ig
BoleBMNS, FUNREMAR “Tuple Logic” (TL)
DERbERA L (EFEEHREBIBKLELD) , TLE,
- (B & [BI%] OBREELT (-7, (@]
DEREDBELED) o
- [BHER] OBRIEZBEICHERADLSKET S,
D2REH L, U DERSETFOXNITGHCHRTED &
5%, FONSRBUREIEAD EWSBERZFEMLLED
DTHd,
TLOBABRESRE, [7hA] EMITRA& (18
THDo 7 FACEEREERAHO, BRIE “xX” Ok
KB “*” BOWRXFHTRT, [ZTN] 0D
DO, TAUED7 FASHZNIMOL TNV ERBOERS A
TUN, 2EEFBBTLL > EXFNTH B, (BRE, 1
BEO7 b LA TNERR, gk, RETE, [BEZTL]
& [RBETIV] ORJERTITND, ) FTNIERMS L,
Lisp OSREBUEAELTND, LML, Lisp EH< &

20%

TT7OSSIVFERTHY, Lhvd (B OBSEER
ELTVDOICHL, TLEREBARTHO, Uhd (8RR
OEIETERL THEIRNMBANICELE S,

HFTR, W<ODDEZEFUC LD, ZNEHRTLTE
DESERFEATEDIN%ERT, BL, TITRHT LORRE
BRBCEEANELTNBOT, BL2OXEELEDLDE
ZT7VCBRTNE LD, BEFEORHE L0 LS GEKE
RELLUTEINE SO, HERRRIEES TRELROD,
L EOMERRDE N,

“John walks” LB EZBZTHD, ik, —F
OBEREORATIHER. “walk” BRFELRELT,
walk (John )  &LWOSRICHRT DA, TL TEBIMEIC,
{John walk) &LBERES, 2%, “walk” 2\HOIE
BIBIC BT ] LT, mBEEGLLTUE > DI TH D,
#->T, 7 FLAEUNDEFORBOFRERMUT LN,

270  (John walk) &, EEMAKIE, “John ”
& “walk” ENWSEEN, BKZSWSEFTEANSGND &
SHERKH D, LN ELEBKRLTNAEFTSHD, R
LT, MHORRICERETS “Jdohn " EWSEHEH “walk”
THENOSWHER > TS, LD ELEBHELTNDO
TREN, TLESW TR, FEMREHICRHENTNDS
DRIILFZPILFIRITHD, t>T. TLORKED. O
NEXEAENRO [HO | [HBHE | KBS EL0E
LW (ABOBEODPFHEBOHL TS, ARICHZDO%E
Bi#ER > TWADFTEHENDT) , COk®d, BKRT L
S, TLOAKR (BR) AEFSCHBELERTSD,

—BEORBETRERFERUL L “John walks very slowly ”
LSk, (John ( walk (very slowly) )) &
WIATNTRES, BlFid, thOBFEPHIC [#2] &
K& THULODEHKEEANTHOTHY, CORXTVE,
CO (R0 ] OBE%E T8 ] IKk>TIEHIKRLIECD
DMESEN,

TLE, IERORBERLAERIC, “~" (FE) . 7
(BR) . “V" (2HRER) . OLS5RELZSDR-
TN, CNEANDE, “every ” P “a ” GEORER
R, EROBREFMRICKRTCENTE D,

BxiL, “Every man walks slowly” &S,
(V %X ( (xx man) — (xx (walk siowly) ) ) )
EVDETNTRATESREAD, HL, BExx &, 1K
DREOLS CEFEALE#H<OTREL, (RERESL
BERESEHEN) IRNTOEATNVOEEEEH, e C
Os7IE, ( (every man) (walk siowly) ) &AM
KhEBEDICEGAELERRANEH SN, SOFRN
ATHAD (HU, CITEHREFNCDOVTRRBLUEY) »

i, (V. oxx ( (Mary xx ) — (John xx ) ) )
ENSATINCES T, [Mary OFOHHEIETATJohn
B> T IGENRRERRTED, 00, —REHRHE
RECHOT LA KEYNLTHEDBOIKNLTH, &N
RELEREBATE, BALTES,



3. smIEB{AR“Tuple |L_ogic”

3. 1. Tuple Logic(TL) ODEH

(1) TLTE =

(i) B#XES
A, B, Z, a b, -, 2, 0, 1, -9,
_(ZEB), *x, -

) WELS
~ (B/E) ., » (&R ., V (HEEN)

(i) 50
)

(2) BREER

(i) E¥
* THREST, _EITHNERORALEN (BEH)
EERLNR, INTOEBOEEECLERT,

) =R
* THEY, FRFENEROBARESMNEER LT
Fo INTOEROESEZV ERLT .

(3) 7t A (atomic symbol)
BEELBEREZ L LEND, IRTO7Z MLDES
EALRY (-T, A=CuV),

(4) BAK427)U (basic tuple)

i) WH7FLGES, ORBEITLTHS,

W @, @2, =, W BEELTNES,

(W) LWz o+ n ) BEEATLTHD, (H
L. n=0,1-)
i) (EWIC&> TEBOHESNDLDOREFIHERLZTILTH
o
TRTCDERLZTNVOEEEQLTET., (ACQTHD
CEKHEE, )

(5) 59K« &7 (ground tuple) .
BEATNDSET, BRESTHEWETNETZDY
B« 28FNEND, INTDISOUE « 2 TNVDOERE
#ALHT, (CCACQOTHBIEKER, )

(6) @27 (logical tuple)

(i) &1, @z, =, Qg BEKATLES,

() 0y 0y ) BRBETVTHS, (H
L. n=0,1,-)

W o, BHRREBELATI, VIERES,

(~_a), (a_~_B), (Vv )

B@RBXTNTHSB.
i) (D~ L > TEDSND DD HRBETLTH
o

TRTORBEITIVOEEENERT, ( (Q-A) C
ATHBIEKER. )

Flo, UFCRABATZVOEEBICATIVERRC
ELTB,

3. S B LT

[B& 3. 2. 1] [EAEREFEER]

(i) BERVELLEELEWETNaORICENTHDE
BiEEND, BREHELTAERLTOS END,

i #27ha, BESWTEHHRHEREUTERLTHNDE
Bk,

(~ a) B&T® (a - B)
ENDIETNICSVTHEBERELTERLTNS
&N,

iy X&EIATI, VEERELTDESE,

(V v o)
EVSETVORERNTOBIER Y IEEND, T
BRELTHERLTNDEND, Fh, akBNTH
AZRELTARBLTWA Y BAOERIS, CO%T
VESWTHERERE UL TARL TS &S,

[F® 3. 2. 21 [fA]

VICBI5EEREQHOFEHEEER (BA47V) K
BB LERALND, DFD, RACH,

c: V - Q
ZREHTHD. FIC. VROHIEREOER YV, , -,
Ve 2BKATL wy, -, we KBBZ, R
Vi BAOBERRBERZTICTOFEZICLTBLESE/R
AC%

o=[w v,
THRRTS,

Fic, RADSETRIC, BERES SOV - 4TW
KCBBZSL5E1KA, 2F0,

c: V - A
LAEREIT TV ERALER,

OEFRORALTDEE, 47N ahDERDOBT
BRERELTEELTWSDHDEINT, AAOK LS
TEBATESNSR I VE a0 TERT,

'vwk/uk]

3. 3. AEMBRELTOTL

TLORBEHRRRIEZRDLIKEDS,

(1) a1

&, B, TeA. weQ, veV &3d&E, UT

DALV ITRNTRABTHD,

D(ax - (B - w))

@ ((a> (B-7)) > ((a=B) > (ax>T)))

@(((~a)=>(~B))=(B~>a))

@((V v a)y—- alw/v])

®((VY v (a=B))-=(a=(V v B8)))
BHLOTR, vREAKHSWTERERELTIRER
THENET B,



(2) HERHRR
HRBAIRD2DTHD, (a, BeA, veV)
@ £ubEE (modus ponens)

a & (a - B) &5, B8 B

@ —&ik
a s (V v a) %8,
(&% 3.3.1] [TLOZE®E]

ABAERTK, HRRNEZEREEALTESNSLSE
ATNETLOEEERSN, de AWERTHICLE
o
EBL, Fh,
Ha
LB,

ANEBTHNC &%

3. 4. TLOEKR

(% 3. 4. 11 [TLORR (interpretation) ]
TLOBRRER, ATORGEFHTLO5G (HRD) &
TLVDEESF (CA) DT ETHD.
(i) BHERESTHENMERDa e AICHLT,
(~ a) esf iff oe¢s
)y BHERLESIHEVEEDa, Be AKMULT,
(@ - B)es iff aef ki, Bes
iy EROxe AKHLT,
ac¥ iff  IRTOISo/RF{AC
KL TaocesfeLld
) HFRODveVE, HRAD ae AKMULT,
(V v ) ef iff aesf

(& 4. 3. 21 (TLOBROREK]
FETLOHBRDRRLT D, COLE, B=FnA &
%%, BRFDEEELMS,

(E#& 3. 4. 3] [Validity ]
WHEDRRIACBRIBE DG TVEEld 547
NVERSR,

(B& 3. 4. 4] [EFWN]
- HBIRRID, HBHETVDEAES (CA) DEFAT

HdLiF. ScrF &BEBHIEENI,
4. *Bé)ﬁnnu"’%&@ﬁg‘ﬁ?
&S koseEeME

COETIE. TLOWRE, HHEO—HREIEOER
(FPGC) &, ﬁkT?QO@E&H&‘bk*OT‘ B
RS LUBRKARNCERICHRIIONZEETRT., 6
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]

BTLOEEAATZLVEFPCOEI, ¢RTLO (RE) &
TNEFPCORIC, ZNFhRIETFBDERTHD, £-
T, TLO [BR47V] (BU, PhLRBRL) &, FP
CO[E] KHEYT2BOTHAED [R] KENTZHD
THBELED, EBEEHENBLIIGHBEROELEISN
B, TLIEE, MRl £#B50ENIETFPCEERIC
BES>TNBOEN, BRI LOICE>THR I E [—
BRFESEEFNEL AT LB > TOEWNAR] THBC
ERbD, 1o T, —ESRBFHE S ARD [HRHODPTS
EHOBRTHBI LA DMD. COROBHTIE, O
HEE->TT LORL2MERT,

"Kg)’ ] u*%@ﬁ% FPC

CCT, —BSRFERTE (first-order predicate cal-
culus ) DHERELTROELDIGHRFPCEEZS (FP
COBBICERUTISH [5] £#2&8KKLE) , FPCA,
BREO—-BRBNEORROERLLELE > THBDIERD

RTHD,

i Iﬁﬂﬂﬁuaﬁt ng)iunuaﬁfﬁ\ g n (n =0, 1»“')
KHULTBELSETDOUNEELENC &,

(1) FPCORES
(i) B
01 . CZ ,
i B
XI N x2 , .o
TRTOEBDOEEEX LT .
(i) BERES
fO' fl’ f2'...
(BL, " (n =0,1,-
55, )
(v} JRERECS
e, P, P2, e
(HL, »" (nh =01
$5, )
v) WHEES
~(&B&) ., » (8R),
i) 35
)

) &, n SIRORBEST

=) &, n BIBORBRLST

vV (£HREH)

(2)mHE

(i) B ¢ BLUER x BEATHS (i =1,2,) ,

w t, e, thAEES, " t, - LD
BTHS (n =0,1,--) ,

(it (NEWTEDOSNDHDEFIHNETHD.
FPCOINRTOHDHDELSEZOLRET,
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(3) X :

(D) t, o=, U BEGES, " ( b, -
RTHS (n =0,1,--) ,

w &, nHRGES,
(~&), (E-»m), (Vx &)
BARATHS (i =1,2,) ,

(i) (Ir~TEDHENZDDORFHRTHD,
FPCOYXRTORDEEED LT .

tn)('i

(4) BREYEREEY
BHER S REEROBROERIGEEO— RS
BOBALABTHS.

4. 2. FPCOAELIHRFA

FPCOABEHRRUGT L LARDDBOTH S, Hi,
FPCO [ER] b, ChERBEHRRAETIC, BED
JIETRAESI NS,

(1) A8

£, n, xR, t £E, X £2BRETDEE, UTFO
BORRBIRTAETH S,
(i) (L= (m—=&))
i ( (L= (=€) )= ((L-m) > (£~>£)))
i) { { (~&) = (~n)) > (Nn=>C))
W ((¥vx &)= &) ,

BULL' &, (HTEEERELTRNTVDINT

DX 2R U KL TEBATESNDATHS,
W (VY x(Z-M)) > (L= (VX 7m)))

BU, x BEKSWTAEBERE L TRRERATHED

L3,
(2) fERHBA

HRBEMRO2DTHD, (£, niER. x BER)
(i) SR (modus ponens)

L & (E-m) &5, n %HL,
w —Rik '
& M (Vx §) %=#<,

4. 3. FPCOE%E

FPCOZEsa. Wi TRRI . 3T) ., [Kor#
] LB, —EEEOERICN L TEESTSN
THdER (A2E [5] 2R) LagTH, BL, CC
TRER&E LT [Herbrand R | RiFE4ERBEKT D,
[ 4. 3. 1] [FPCO®R]

FPCORRE.

F=(D, V)
KE2TE5a6N05,

DREETHAIN, CCTRDEZFPC® [Herbrand
B K&, 2%, DIRRD), WEBRTENOES
THd. (DCOTHBIIEKTE. )

(i)es eD (i =1,2,-)

() ay , =,an €D GBBE M ( a, =80 ) €D

(n =0,1,+) )

Fio, Vi3, BEESEEWFPCOBIRDOER%.
n HAFERS 1" KRDLo NEEGE (BL, p° K
HEE (0, 1) %), ThThMISSER L4,
THd, - T,

c UABBESEHNREESIE W (L) eD

s W (p)ch" (n =1,2,-)

< W (p)e{0, 1)

THd, BL, FidHerbrand RRTHZIDT, VIFER
ESFHEOVEREOEL #7nBEHKRKHRIES, DFEY,
Y(t)=t
THd. 68, UTTIE
(ty, =t ) eW (")
(tr, =t ) eWw(p)
LB, EnTh,

Wp"( t, = th))= 1

WP ( tg, th))= 0
EBNTHENCEKLTB (( 4y, ~th ) eD" ),
[F% 4. 3. 2] [347T]

AU T LI,

s ¢+ X =D
L3EH s OTETHD. 20, BROEHICDOR
FHLUTEHEBTHD,
b= o
s* 1 Bud - BuoD
53 s OIREHEROLDCERT .
(i) €O, DEDLHATHDLE
()R COhDEEH x £s (% )KE
BATESNZETHS,
i Ced, D2FVEAATHDELE:
$* (&) B, CHKEAZERELLTRATNSSEE
Bx £s(x ) KBEATRESNDNTHS,
[F#% 4. 3. 3] [ROFEH., BBHE. BEHE]
(1) ROREH:

FPCORLARRA= (D, V) &LBIHT s DHL
TRESNS (% £, skl &8L) &ndHlL
EROELSKRET D, (BH, {HFLS DOHETRE
INGNCEE, £, sHEEBL, )

(i} ®BA by, =, th (0 =01) IKHLT
E=10"( t, =1y ) LBIDESE,
F,sEL iff W(s*(&))=1



W HB3ANKHLTL = (~n) LBIDEEE,
£, sE=L iff Z,sH7n

i) $H2RN, EKKNLTL= (n-§) LBIFBIE5E,
Z, sEL iff F£, sEn THH FkiF

g, s =€

i) HEEANEHDIER % IKHLTL=(V % M) &
BlFdE51,
F,sEC iff BHa B x CHIRHHTO

Hivs LRGDLESGIRNTOH

WMT s LT F, s =7

(1) ROHEBIH
FPCORLH, BRS= (D, V) DHLTATHS
(ChE F=0 LBL) EWVDTEERDEDCESR
T3,

FEL iff  IRTOFETS KHL, £, s =

(I Kotas
FPCORCMEETSHS (The =L &BL) &
WA TEERRDESKERT B
=L iff IRTORRICHULT 2=¢

4. 4. TLOL2T7NE, FPCOBESELTR EOMB I

TLOBKATVICFPCOEEZ, TLO (RE) 47U
KFPCOR%E, ZNTNHSNEDHETHNB IS 2D

DEH .
g : Q - ©
¢ : A - O

EUTKEDD.

ZCTR, TLOBREERETNEN, BUGHETSH
SHUHBESIAGINTODELREL, | BEOERE
ei ~ i §E®g&§u; &§<Ct‘:—§-%’n

(& 4. 4. 1] [0&Lo0EHE]
(i) an iBROERY; 55,
8(05)=X1
) aht iBHOERE; B5IE,
g (a)=¢
(i) $Do;,, =, €y €Q (n =0,1,-) KKHLT,
o= {0, -+ Q) &EBIFRIESE,
6 (a)=1"(8 (a; ), -, 8 (aq))
d(a)y=p" (8 (ay ), «, 8 (xa))
W HBBeAHUT, a= (~ B) LBiF3E5,
¢ (a) =(~¢ (B))
) ®»BB, TeANKHUT, a=(B8 - 7T) &8
Y= N
¢ (a)=(@(B)-9 (7))
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vl HBBeALHBY: eVICHLT, a=(V vu;
B) &BIFBESIE,
d(a)y=(Vx ¢ (B))

COESKLTEDSNE=G Lo, HIC2BEICEDT
EHTRE D (HREESEOTER) ,
(B8 4. 4. 1) OG&LPFHICLHHTHD,

4. 5. 0L0DBHETOT L EFPCOHERY

MATEBLILOLOZEMNLELTTLEFPCERDD
FTPDE, INSORBEERIE, RBMESE (55 28]
OHER) KOWTHEEKMIBEC OV TH, RO LA
AL, LFTRINEERT,

F9, HENBEICOVTIRROEEARIID.

(BE 4. 6. 1] [#ESEEOHERMEE ]
HROae AKXL, apTLORETHDHLE, IDE
DEEKRD, ¢ (o) BFPCOERELES,

(FER] ChERTEOHICIE,

@ aNRTLORETHLHEE, MDOEFDLECRDG (@)
BFPCORETHD,

b) BErhsan [(HdHE, BMsanr] TLOHRR
O [@] K-> THMNBEE, HDZDEEICRO,
d(BYE o (T)MB () Hld (B) M
¢ (a) #A] FPCO#RBANLD [i] Kko>THEAN
%,

EFXIELV. @, OIK&KD,

© ATLORa, , oy, -, Ay, & BTLESTFS
CDFEPLE>THNDEE, HDOZOLECRY, RO
oo (o), ¢ az ), =, & (as), ¢ ()
HFPCKSIFZ ¢ (o) DIABIKE> T,

BB, - T, CORBAERIND,

@OFH : POFEZRE. TLHLUFPCORBDED,

58 5h,

bLOFEF : BETHHAR [BArS5ab] TLOERR

AD (@] k> THMIMNBESIE, 7T=(B - @)

(H2%ERY; eVIKMLT, a=(V v; B) ] &B

BRETTHZ. H>T . (7)) =0 ((B —» a)) =

(@ (B)=d (a)) [¢ () =9 ((V Vi B))

=(Vxi ¢ (B))]&B&b, FPCKBHTH, AN

Al [l Kk d(B) & & (7v)D5 o (a)H

(¢ (B) M5 ¢ (a) K] Bnnd, COFDIARLE

STHD, |

B EOMENE RS L DIKROERES A D,



[B& 4. 5. 1] [TLOBRLFPCOBRROMNG]
FETLORR, 7= (D, V) #FPCORRLT 3,
HL, TRTOA e AKHLT,
aes iff fFE=o (a)
ABEIDESIE, FEFRENVCHIBT RN THD LN
S KIS, FRACHISTST LORR, FIIFAKCHRT

SFPCOBRTHB LN,

(EE 4. 5. 2] (AROBEOHEIMER]

(1) HEOTLOBRACHL, TRICNEISFPC
DERINE&£DLE1OFET D,

(II) HEOFPCOBRACHMUL, TRIHBISHTL
DRRANE£DE1DFEET D,

COEBEAATHICHIC, 2DOWBERLTHL,

(#E 4. 5. 1]
(i) HEEOIIIVEFRAC VA ICHU,
FTARTOA e AIKDNT
¢ (ao)=s*( ¢ (a))
EEBEDSBERIYUT s X->D HEETD.
i) FEOZNYT s: X-D KHL,
FARTOEL eDICDONT
O ( s*(&))y= o'(&)o
EBBEDIBISIVRRAC I VoA HEET S,

(AEE] (1) BasnicfiAoc VA #xIC, 84T
S: X=2DZEROLDICEDHSD: OHERY;: IK6; €A
ERATDESIE, s LR % K8 (8; ) eDEBIYT
B, COEIKBODIS B, TRTD weQ KHLT
8 (wo) =5 0 (w)) &EdILB, oDBIIEIK
B ARMETARRBICIIATE S, ChERNSLIKEKD,
¢ (ao)=s* (¢ (a)) &5dlLd, aDERREIIC
BT ARMEIC L OERICEID SN,

i) 5Z5NEHYT s: X»DERKC, fAC0: VoA
EFROLDKEDD : s AER X K di eDEFIHTS
L5, oRERY; KO'( & ) eAERATD. D
KALEDLOH ¢7'( s*(L))=¢"(L)0o %
WIC L, (DEMRIC L TEBEICHRTSE %, n

(#E 4. 5. 2] F#FPCOEROER. s 2HR
ORYTET S, COLE, TANTORL cOIINLT,
F,sEL iff FEs* (&)
MR D,
(9] CKBFINHREXSOMEEK AT IR/AET
#AHT 3.
(i) k=0 OBE:
BEKHAMATEHOTERE,

i) k=mn OB :
n—1 @AUTORBEBSEICLOILGINTON eOL
HUT, £, sy iff Fe=s*(n) HNEID
EREL. n HORBEBEZLHERDL e DICDOVT
HINABRIDL%ERT,
@ n PORELEEZILL cOH, HBN e PIKHLT,
L= (~m) LBIFBLE:

g, s E=L _

e FZ, sE=(~7)

o Z,8H7M (" FPCORBHEDER)

o FHS(7) (" IRMEDRE)

o INTOBYTr KHRLT, LETF( s* (7))
(s*(m)y=r*(C s*(n)) )

o FNTORHETr ICHLT, £, rES*(n)

(IR ORE)
& IRTORHTr KHULT,
ZorE(~s(n))
(" FPCORRHOER)
("FPCORBEDER)
(' st OFERH)

o FE=(~s (7))

F=s*( (~n))

F=s* (L)

@ n AORBRELBLL cOH, HDn, 0N
LT, L= (m—§&) LBUUBLE:

s = )

F,sE=(n-=§)

F,sHn Fkidk £, skEE

FE S () ik f=5*( &)

FTRTOEHTr KHLT,

FET( s*(n)) Fick

F=rr( s*( §))

FTARTOFHETr /LT,

F.rES{n)EE £ rE=s*(§)

e INTOFHTr KHLT,

F.rE(s*(n)->s*(£&))

F=(s*(n)->s*(§))

=8 ( (m—E&))

& JFE=s* (L)

@ n BOREEBESLL cON, HDNnePL X €
XICHUT, E=(V Xy ) &BIFDLE:

B G e XKRUTRIFE, DOBREIIYUTTICE

DOFFELLTHE, x; MAOERICSHU TR &[U

BERLEY TR TE, s X—{x} = D

&Y,

F=s* (L)

e =S ((Vun))
F=(V % 8 * (7))
TRTOEYTr KHLT, £,
FTRTORYETr KHLT,
F=rr (s (7))

3

¢ IR RN ¢

t ¢

PEs (")

t ¢ 3



& HRBER x KHT3R4TOANs ERBEDE
3%, TATORYT 8" KL,
FE=s *(n)

e BR,EBE G CHTHRNUTOMNs £E8EDL

5%, IRNTOFHT ' KL,

FZ., 8 E=n

F.sE(V X m)

e 7, sk n

)

(E£®4. 5. 20aH)

T LORRKEHETEHFPCORRHAZR 1DOUNE
TELENCEERT,

H5TLORRFCHU, TRICHIDT D 2D0DRESF
PCOBRR 7, =(D, ¥, ), 2 =(D, ¥2) #
HolcERELTFRERT D, F1 &2 BRGDIRINT
HBDT, fHE V¥V, & YV, GRLG->THWBRETTH S,
MBERES PV ICH T AMHEARE > T & TH. COBA.
Wy ( p"( by, et ) ) =1 DWW (P (
y o tn ) ) =0 (BBANFOFBDMME) &£E5D5LD%E
(t, = th ) eD" BEETBEKL LD, TNH5,
F1ED( 4, =t )DDFED (T, ~th)
M, ¢ ( P ( b, et )) RFKBTBEL
THREENELTHEFEHEL B,

RIS, FPCOBRICHIET ST LOBRHKER 1OULH
FELENWC E%ERT,

H5FPCORRACHL, TNCHIBTS2DO0RAS
TLORRS, , F2 &>k ERELTHIELHL, F
L7 BRBEHOT, aef B aefr (HEDEF
D) KEBEDE e ABWFEETBRTTHSD. LHL,
Fi &7 RECHIBT BRRTHHIENS, TNEN,
F=0 (), FH9 (a) K’éahhn, FEHEC S,

DEKED, Héid, FEOTLORRYS (H50E, F
PCOBRF] KHL, TNRECHETDFPC[TL] O
FHTOUEFETHEETRIELN,

(1) oftH : FRKSASNETLORRIAZRICL
T, FPCOBRS= (D, ¥) £ROLSKEDD.
BROTSIVR A Thae AKRLT:
aefE5E, V(o (a)) =1 £33,
ae FE5iE, V(o (a) ) =0 &7F3,
(VRRFORERHICE > TEDSNTVAICEKER, )
COELICEDIINFICHBTHP LOBRICE > TH
BlE, DFED, acsf iff F=P (o) THDIILER
Z5. akBFNIREELS (~, -, V) OER kiCAT
BRI L - TAAT %,

(i) k=0 OBE:
k=0 EVHDIK, aHQ-ADERTHIRAETH D,
ZhEE,

(i)

‘‘‘‘‘

axef
& FRTOITZFIYRFRAOKHULT,
aceyf CTLORROES)
& IRNTOTZFRACKIMLT,
V(¢ (ao)) =1
& FRTOFHTs IKHLT,
Vs (¢ (a)))=1
® FNTOHLTS IKHLT,
£, sE=¢ (a) (" FPCORBHOES)
e J=¢ (a) ('"FPCOHERBHEDEZR)
k=n OBE:
n—1 AUTORELBEICLOIBINTD BeA
KRULT Bes iff Fl=¢ (B) HEIIDELFE
T3,
@ n BORBILESEZTac AR, HBB e AKIHLT,
a=(~ B) LBIBLE:
aef
& FRTOIZTVRRACKRUT,
(~ B)oes (T LOBRROER)
o FRNTDIZIVFRACKHUT,
(~ Bo) esf
& ITRTDITSIVRRATKMUT,
Boes# (" TLOWMROES)
& FRTOITZHVERACKHUT,
FH (BO) (" IRMEORE)
© FATOFYETs /L,
FES* (@ (B))
& FTATOFYTS KU,
F, s P (B)
& FTARTOFHTS KHU,
£, sE(~® (B)) (“FPCORBHDER)
e F=(~¢ (8)) (‘" FPCOEBHEDER)
e f=¢ ((~ B)) CooDES)
& FE=¢ (a)
@ n HORBRSEZGaec AR, $BB, T AKH
LT, a=(B8 - 7T) &BiFdLE:
aef
= IRTOISOVFRACIKILT,
(B.» 7)oes (o TLOWMROEE)
o IRTDISTVERACKHUT,
(Bo — 7r0)ef
& FRNTOITSTVRRACIKHULT,
Boe¢sf Fkid rvoef (" TLOBROESR)
e IRTIDITS/FRACIKILT,
FHD (Bo) Fkid FE=o (Y0)
(" IRREORE)

¢ FOEDT)

(C#E4. 5. 1)

(" ODEH)

(#E4. 5. 1)

(#E4. 5. 2)

(" oDER)

o FNXTORYTs KL,
FES (O (B))Fkiz F=s* (0 (7))
(-#E4. 5. 1)



L)
2

& INTOFHTS KL,
F,sHP(B) gk F, sk (7)
(#@E4. 5. 2)
o INTOFYTS L,
F.sE(P(B)=d(T))
(""FPCOREHDER)
e f=(@ (B)-d (7))
(""FPCOHEEHEOER)
e =@ ((B - 7)) (" PDEH)
e FfE=o (o)
@ n HORBESEILac AN, HDBecAky; €
VIEXHULT, a=(V v; B) &BitdLE:
xesf :

e Besf (" TLOBRROER)
o TRNTDITIT/FRACKINLT,

Boesf ¢ TLOBRROES)
& INTOITTIRRACKHLT,

F=¢ (Bo) (R EORE)
o TNTOILTS WL,

F=s* (@ (B)) (-#HE4. 5. 1)
& FRTOFHTs KHL,

Z. s =9 (B) (HE4. 5. 2)

© FRTOFYTs KHL,
BR, B KHTRHTOANs LREDHEL
33, INTORHT s’ KHLT,
£ s EO(B)
& FARTORHTS KHUL.
F.osE(V X% ¢(8))
(" FPCOREMOER)
e F=(Vx ¢ (8)) ("FPCOEBHEDER)
& F=o ((V v 8)) (" PDEH)
o J=¢ (a)

(1) DT : 5ZX5hFPCORRS= (D, ¥)
ERKUTROEDKCEDOSNDESFCAEERD .
HEBORL cOICHUL T,
=L BB 0 ( L) ef LT3,
FHL BBk ¢7'( L) ¢F &T5B,
HSMC, COEASE
aef iff F=¢ (a)
EHT, o7, HBLRAATLORRIC > TR &,
20, BH#3. 4. 10RHiI~mERTCLEREEL
VDo TR, ROD~@%THITNUEEN,

D BHZERESTHENINTDac AIKHLT,
Fe=o ((~ a)) iff 7o (o)
@ BHERESEENIRTOA, B AKNULT,
= ((a - B)) iff FHO (o) Fiki
F=¢ (B)

//

@ ITANTOae AICHUT,
FE=¢ (o) iff IRNTOTSHUR
RACIHLT,
Fe=(ao)

@ ITNRNTOaeA&y; e VEHRLT,

FE=o ((V v a)) iff FE=é (o)

G5, aef iff FE=o (a) THB0T, fix
EOMS,
(~ a) efF iff aeg
DV, BHS. 4. 10RMKHIHKBHND,
@OFHA :
F= ((~ a))

e INTOs ML, £, sk ({(~ a))
FTRTDS IKHLU, F, s k= (~9 (a))
FTXTOs KL, £, s o (a)
FRTDs KU, FH s* (¢ (Q))
FH (a)

(" ONERERESEHVOT, ¢ (o) bEA
BEREIEHEN, #oT, EOLD%Gs KHLTH
s* (o (a)) =0 (a) &53, )
@OMFMHA :

=0 ((a¢ = B))

o FRTOs KHL, £, s =9 ((ax = B8))
o FRTOs KHU, £, skE=(d (a) =0 (B))
e FNTOs KU,

FZ, sH (a) £k £, skE=d (B)
& FTNTOs ML,
FHES (P (a)) Tkl FE=s* (@ (B))

e FHo (a) gk F=¢ (B)
GO :

F=¢ (o) -

o FRTOs KHL, 7, sE=¢ (a)

s IRTOS IHL, F=s* (o (a))

o FTRTOITIU/FRACKHNL, f=o (ao)
@DFE :

FE=o ((V v @))

& FNTDs KL, £, sE ((V v a))
& FNTOs KRL, £, sE(V x5 @ (a))
© FANTDs AL,
B BB % KNT5HMTOHNs ERE-T
NBEDE, IRNTOBYT 8" IKHLT,

g, 8 = ()

FTARTOs KHLU, £, s =0 (@)

F=o (a) : n

$ T ¢

3

4. 6.

TLOREEMY

MHOERERNS L, TLORELRME, 2%0 47V



ATLOEETHDLE, DOEOESFIRY, aik valid
THD] £HORBBEZTH D, b Ek, TLOES
BEBRIAS D LICED,

BBEO—REARROKRCEL TE, [GidelDTE2H#
EH] LUTELAMBRTOBRRNHS (FPCLRUA
BREHERBFRIER DO BRAHOTR R ORI, fX
WX [5] 28) . FPCLERO—ERFMEORRL
OECE, COEDRDICHEBLILLSBRTOEBNEHS
B, Chide2tORRIEL<EBLEVOT, FPCK
DNTHREUEENHIID,

[Godel DELHER]
{cOEFPCOHRORET B ES,
(AFPCOER iff ¢

ENSBEBANRIID,

TLOR2MR, COEBE, MEICRUAL, TLEFP
COMDERBERZHWTERTES,

(B2 4. 6. 1) [TLOR:2#ER]
aeNETLOFROATNETDEE,
o iff  ap validT®3

ENSBRAERIID,

(7]
o
= ¢ (a) AFPCOEH (CEE4.5. 1)
¢ () (. Godel D2HEE)
FPCOHRDRRAICHL, F=¢ (a)
(" EEHROER)
TLOIXNTORRAICHL, aesf
(""xE®#4, 5. 2)
(*ovalidityOes)
|

L4

&

aid valid

(B8 4. 6, 2] [EFELEE]
TLESWTRE, B8 M (~ B)
5B e NBEELEND,

EBBED

[fIBA)] ZO&HGBHNEEULLLRET D, melteH
&0, B& (~ B) Hicvalid &53, - T, 80
TLORRFAHLT, Bef HD (~ B)esf &
5. TLORROERMS, HROIZ IV FRACKCH
UT, Boes HD (~ B)oef, bbb, o
ef WD (~ Bo) efF HARID. L, BoiE
BRERESETED (COoORTIIUVRRA) OT, TLO
BROFZRORHG): (~ a) ef iff a¢es EFRE
T3, [ ]

/2
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