SIS

F1UEITILTSVNEE )
WE &

hagino@sfc.keio.ac.jp

lecture URL

https://vu5.sfc.kelo.ac.|p/slide/




HIEIET

- SHREIRIE
- WEBHEEFA, V, -, )
- EIRER
- b—FAD—
- EER
- NI EEIEER
- LKIAR ENKIEZR
- ekl set

EEEHHEE
EEREN (§58, 1H)
- 21kEE5 (Vx P(x), 3x P(x))
. Féﬁtiff H CGRIELEH, BRZEH
¢ |:||:| nFFHEEGD = |]7'|E (1%)_)
. 'TEE TamEE
. friﬂﬁ mIE T
° nl:lnHHIEGDLKﬁS;é
- BEEMEESE



R EEERIETELVTHED

- WEE N,P,D ZLULTDELIITT S.
- N(x) =lx [ZFER#THS(1,2,3,4,..) ]
- P(x) =Tx [IFR#HTHS]
- D, y)=TEBRA# x (IBAE y TENWIINSI=Ty [T x DFIE
- x<y=TBERE x (FEBRE y KY/IELY]
- B g, | ZUUTDXIIZT S.
< glx,y) =TEBRAM x LEA y DRRLOHE
< lx,y) =TER# x LERE y Dx/NEEU

rgk

- ROXEBEZBEREXELTESLSL
1L REBIEBARBTHS.

2. RBIFBSELLUANTIFEIY TN,

3. BHIIERICHS. (.e. LOTULRELGREUNHS. )

4. 2RYRSERBUIFTHTHS. (FH=2TIYIINILY. )



DDOE
5. AN g(x,y) T x BELV y DHETHS.
6. A g, y) [T x BEV y DHBOBTHRBLKRELN.

7. mIMAMER I(x,y) T x BLV y DIZFETHS.

8. WmIMAERI(x,y) T xBELL y DEHOFTEHRE/NSLY.



0 5 G

IZHTAHFEBAD [E B

- iR Rl IR (28 1T HFERA
- BRABNIHBEAMNERTEANENEHET BT ILTIRLNEFET
%

- BB IR T LT X LDTFE
- GRONT-EREBEAD AR RETHAHHEIZIE, FIRARIRETHAHLE
RYEMTES.
- SEBARIRECALMERIZIE, E570EM DA DL
- SEBAAIRE TRV D%, HDLFIERT DI EILTILN.



- TEEEIRZETS
- EEDHEKXE Q1x - Q,x,, A DT BHEMTES
- QX Vv ERITIDEES
- AlFEfEsEEEFE

y %EL:I:'V’ 1 RIEZRBLTEEREIEDLLGLAD, vV £ T [ET—RRICIERMT
LY.

« Vx3Iy A # IyVx A

- Aa—L L1k
© Vxq--Vx,Ay A
Ay Dy lE xq, ., x, [CLI=DDTRES
- RFYAZHLVLEHES f TRI(RI—LLEE)
© Voxg o Vg Alf (g, e x0) /Y]

- B Vx, Vx, 3y A TR RUIBETHAH_ &L,
Vxy o Vg Alf (X1, o, %) /Y] DNFREBRIEEIGECETHLHIEITXRHETH S.

CEE L Vxy VX, 3y A E Vg o Vg A[f (g, e, X0) /Y]



Z2a—L LD

- L(x,y) =Tx [X y BFEL, S(x) =lx ISFCOFEHE |ELT=EE, X
DiFERXZRXa—L LIELIEELY.
7. Vx3y L(x,y)

2. AxVy L(x,y)

3. Ax3y L(x,y)

2 Vx(Vy L(x,y) > S(x))



. N
E i EEmIE 0

- BHEBERCHSLVTRO—LLILLZRYRT E, MBS
[ThEAHABIERERZFOIENTES.
* Vxq-Vx, A
- AlFEILEEBTZ—DOHLEF L ERET
- 3EDHERXEF R AEEEIZ DOV TIXRENE
- EMEEERIEILEME S

u‘]
‘\.n I

i

[pun
S

- SOl A ZTHRERERERICERT HE
- Vg - Vay, ((L11 Ve VL, )A - A(Lypg VoV Lmkm))
- Lij [FVTIIL(REHDINEIZTDETE)

s MRAENORDHIBERT HIENTES

© dxq - dxy ((Lll ARMA L1k1) VeV (Lyng A A Lmkm))



-
B[]
- #f (clause)
c TZILGREBEHLAINIFDETE) ZRIBEMTHESLZED

. Ll V '”VLn
- L; [XahEE P F£f=IF —P

h

LERIERX DEIAND 7 fE
WEmERICERT D,
Aa—LLIEL, EMERERICTS.
MIEERRERALIRT 5.
MIBHECLIZH TS

B owoN P R
anh

- M EEFRIEX DT ETREEDMREL, EDES DI EREEE
DEBICEZTT 5 ENTSS.



BN DR
v (Vy(P(r,y) vV Q) - R(x)) £EAISERLAEEL,

1. BHERIEXIZERT S.

2. Aa—LLkL, £MEEEREIZT 5.

3. WMIBTEIRERAERT D

4. REBEZLITHITS.



A\ J— N 7: N1
TILID S fEFR
- B8 L DI )LT S48 (Herbrand universe) H,
- L DEHEZEFLHEWVEEBIEH) DES

- LAEBEEFLRVNEEICIE H, AERG LD, EHFESZE L 2
[TIMATHLTILITSUEEEES.

- BSEFFES-IIILISUEEDER
° HO = {C | LO)II—.E#;&}
c Hyp1 = HoU{f(ty, ... ty) | fIZLONERBDEKES, ty, ..., t, € Hy}
. HL = Hoo

- T)LJ7 S5 EE (Herbrand basis)
c TITSUBEEOEREZSIHEL-RIRGER SR
- {P(tq, ..., tp) | PIELONEH DRFERR S, ¢y, ..., t, € Hy}

- T)LTSUEFR (Herbrand interpretation)
- TITSVREEDEAEES ]
- COMAEEICEFTFNIRBHAZTELEZD




TILTSNDFEE

- EE L DIT/LT S8 E (Herbrand structure) u = (Hy,J)
R o) = ¢
RS f: f/(ty, ..., t,) = f(ty, ..., tp)
- EEEE'EE"? P:uEP(ty, -, t,) & P(ty,..,t,) €]

- TILTZVDFEE
- Vx,Vx, AZEE L DEMEEREXETS.
- AlFELEE TS ELLN.
- RO2DIIEETHS.
- Vxy Vi, A BFEETRAHETHS.
- HAIEARE m EH, DI t;y,...,.t;,( =1,...,m) BEFEFEL,

I.I.I.I

A[tll/xl ----- tln/xn] ARENA A[tml/xl ----- tmn/xn]

MEDIIIITSUEE L IZTBEWTEFTEIRETAL.




TIILDSUfEEFE

- TIVTSUKEE
E%&@Fﬁ%ﬂiﬂ%l‘ﬁﬁﬁé‘ﬁl‘%if REDEEHDOHND.
nnnE"?T"T@ﬁ**ﬂé%Zé _I_ \—Cﬁé

\.I-

- B
- EHCEAMEEDHERIIBEZDOHERIZIELES.

- EEOFER(BHOCBHBESDRERZELD) [CHIGLTTILITFUHEE
TORIREEDIENTES.

- HERXOEBIZCEALTIEITILISUEBEEZEEZEZS-ITTHRTHA.




L\ I-'-I $
TILDSDOFEEDE A
- Vx3y(P(x) A —P(y)) NREBARAIEELGIEEZTILI SV D EES
F->TRY.
1. EMEEREKXICERET S Vx(P(x) A —P(f(x)))

2 INISUHEE: H = {c. f©),fF(F©) f (F(F(©)), ]

P(xX)A—P(f(x)) D x 2 c AT BE, P(c) A—P(f(c)) THH I, CnlEx
EA[EETHS.

4 P(x)A—P(f(x)) D x 12 f(c) ZRALI=2D L&, 3D EDFRIERFIE
(P@ A —P(£()) A (P(F©) AP (£(£(©)))

—P(f(c)) & P(f(c)) ERBICHET BT L TSUBRIFELLN =0T R
REARETHB.

5. TILTSVDEEMNS VxAy(P(x) A—P()) IIFTEAAGETH 5.
. %%Eﬁﬂiﬁh“ﬁﬂ;ﬁﬁlﬁ'éf;:tb\%, —_DHEXDEEIFIEET

° —l;v’xEIy(P(x) A—P)) [FBEE, 97505
- AxVy(P(x) » P(y)) [TfEE



. > — —
ENDITIL I 2D EE
- #4451 (ground instance)

- EHrEFEVGHREXHDHULIELE

- IITSVDEE(EDEGE)
- STHIDERLETHESE, UTD2DIXRIETHS.
c SHRERATEETHS.
- SHLRPIONLERFDERES TREERURELEDIHS.

LRIER A NEETHACLFIIBAT S8 97 I X L

—AZEDES S ITLTHT 5.

2. TITSUZR Hy DEZRERALTTE-EEM S, AT ERATEE
WEARB (S, IZTERES).

3 Hy DEZRERALTTE LR S, AFTEEFRARENTARS.

4 Hy, DEZRERALTTEREEE S, AFTERAENFARS.

5. = = =

6. CNERRYRL H, DEEICKERARELIEATMINIE, 7ILTY
A LEEIETS.

g U
1



T)ILTS5 N TEED xS

A DEETHSEE A DREBAABELCENRELZD T,
IILTSVDEBEIRMMICENETENTES.

- TILTSUDFEE (Wt &)
- 3x, A, AZEEL DEFETEREXLT S.
- AIFEIEEEEEELEL.
- RD2DIFEHETH A.
« Axq - 3Ax, A MEETHS.
- HOEKB mEH, DE Ly, .., t;, (I = 1,..,m) BTFFEL,

Alty1 /%4, .., tin/Xn] VoV Altme /X1, -, tn/%n]

NEDITILITSUEE L ICBUVWTHLEIZRAS.




FEH

- GIEBA
A
- MAEMMEDRAFEBEEMICITEIT7ILT X LA HS
- M EEEREEIC (X FELAZL

- AO—L 41t
- EFEERER
- HiNDEH

- TILT VD EE
C TIVI SRR RS
- EHBEREXDRRARARMEETIHATILTII L



