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EHEFHREGVISAHCABRRWEL. F— BRI T HEERBE"X—H
BHNBEENFIE. EMEIEPRINY R SEEBRES _HEZANREAES
HMUZaE  RANREHEZBEEEREAHEHER T EAR ZWRA.”EEH
i, RAVEVRPEHFTHEZEZBEERRNE 8 F. RAAM, JOEEHE
HWRERETEXMAAMFSHK XL _HEZBALAREZHEE HEEEAHATA
RKRODBEE. X—-HFAESEEZEITHNAIAZHEREFRILK. tLn,& T
R—Z8ER, MRNT BAETUERATRARGE, EEHEEX. NEERE
ME, TRAAMBF EZ WK T BRAEEK, MK T RESK. BERAHE
FEET S S BB AARMHERAM. i, BT FHAXBREHE, R = heEE
FAXZE S, MAHEAT 5 S HEMAEN,BA T HE REHEE EHE, MM S H
BT 5 EMAMERT”LE 9 B WARE. TR AE LHHBIFEEKX S
AERHERSHHARERELENT. B0, 5 EH A2 HE SR 2L
BEL XK, EAERSHETERBAMBKR TEX. ELERNEXN
HEET SRR BATETUTFRAENER. AHNE I ZERRXFEHRN
— NG RN Z A UATRE R IC X S g R A ok, BB KRS R EITEEN
IR, B R EH, FEX B R ERE Y HRR, HEEMELHER P
BAEMNA FIEMARTERNMWAREITRHFRGHBMREHiTieL. REm
W HPWAZTIZBRZAEMNMAE R, FERKFXAZTBHIE.

B ETURPHETHRR . RINZE2RET44Y. 0. EETXTF-MA
g K, TEMNIER, A% YHTV RO FEZIER K. N84 REABT K.
IR — PR BGEN. B EGEERER S RIIXHAET RE L H5%
£ 1 — A 187 B 0 A B .

B, RATIPIR P FEAZRHKAEENRRET ERREEIFHEX S K
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N Stevens R 2 BE (Stevens Institute of Technology) W - I REE T
RENSERRE XIMBRMAZEXABRBAEHENTD. RMMERREZLH



. v HHEEHEII® AL RA

K RERALE TR GHS FHEBEMKABENERNBRET ALK
Bxt, Z8R BB SKAREX R EIERA RO LA GBS T EMMIEN.
HXH TR BB BB R R LR A AL E R % X 2 4 BB X
HIEM T KB INEMEH T, FR P HITF 2R R ZA#ER b fb & L FSIE K.

H AL TR R PG U V5 0K 2 BF 58 A b %ok i R b 5 B9 BT B0

BeJa » A FT ENAE BORT 36 L Y R R80T 48 3O LA

kNP
2005 4F 10 A FREA MG K ¥ B R



B—RRATE

R4 247 BUFRBEBRERE AEZENERBILS
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BEHEBATESHN ERMA—FZXN ALUSHELKNIA

BERE,XWREN CRREEN.

Morrise Kline

BEMFERNHEL AR EFTRRAWER. KRBT UAEA-EBE ERY
Rl AP FEMERAMFEEARANELEE T HM. EREAR, ERESHH
REERNAHE LR -BHEHRHNS KRN, T HEFRFEMILR TR
AR AT, AR BRIBUE 3, AR AR BT RERARLE . #EXE
B4 2000 FEXHFER MR 532, BRE D BE RS, KA ST LM 00,01, 00vee—
HHEPT 90 LI b, W HEE X448 B X8 +FMEBEF T @, otk al 3%
MM E MR, Euler BEAAHIMXN BFES DI E A HERNRERSKEARE
.

mERR BREESIEZ, AR XA RAES HEXEEHEEET,
FRUABRE¥F TEEERBFERN & X RABER. KRR, Tt A B
BESZTHMR . E-ERE L THRAEECEZENNES T ERELEN, B
HJIEWN Morrise Kline Ff il . “ZHERB TESH,. BRI —-FZEN ALUIFHE
ZMIEEEE XWRITXREEN. "(RSEXML2DIDXERNRE—ER
EETHR, FERTHRICEZES . WEZEEEE L aEaEEEE LN —H
HARAEEL BAEAIEHEZEPWABEESL HEMR AEHRMBE AR
RILFER, T HR KFEHEERLFINB N X OHRS. RN FAFITE
Ll ABEEVMATEEE L ERESHRPOEMRINTUREX LR ¥
ARREEMAREN  AEEEEEHEIALRELTHNT.

PHEAELE -MHAMNN IR MARLGHEETEBREN T ESHIY,
WA E - THRANERENALEER . ZERFRITMERANIEHERET



“vie PHEZHET RS A RE
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EE BT R R W E R OT N R BB E R T RS
b R B ol A R T BB %l S GURI T R IBAE A A R BBt R IE
AERMENBET. FBERREINT BT HH -2

2 MIL2IMUBRRE - HRERZE, EAEFRBHR T HEFRBHERM
AT ET Herbrand Z I E TUEBARF , # T i0R T 1 BIR i A8 /5 8t 4 A7
FEHANEATENEANE. XMI12]R—-BHFH, LEHEASSRESHRL
FEBMXEAEFTIA. ARXMILZIMNETHARE HEBRAERLH M AR
RTEBHEHEEZMAB NI, X TRARER 5L X80T E % 08 L&
WMEARASHARANEEHSEENFYRER XM TFHEEL R B ¥ T Z
BEREMEERL, NFRTEREH. XI5 XM12METH RS X8, B
BHREAMNENRRY. A BEENSEXRT LR EZBATHNEREL K
ZHE, KX ZERERANISE ARBRKERNRIESH. L, 36888 5% & 4
RYTIE A R FIAR A U 5K 89 0 o X — B 18 170 18 48 5T 48 1 0 1 B JU) SR 8 O VT B 55
ENMER T BRI RS N ETH S RBITYT RO ER T K. X8
B R TR TO T o B, AR T X F R BB 4 M Y B R 1, X T 3 A
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BRBAE LERH KR —-HEERBERZBEA L H BT ™M
RIRGHEREER T O LEHE.
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RPEEZHENBEAFLRAMESARERANFSRE—EBLHIAA. (DR
AREMAERES ARSI O EE. i, EABEAAIE X EIE S,
RICWAE PR PR “BHA”, BREE(0, IR TR ELARBZERN R
HA” RSB AMEFHRR, MEHET AL EZEEXELHNHRE TRE.
(iii) Boole U3 i B M2 % MV S iHE A% Lk 193 4 B M B E 2 B R ZE A 5,
ESEERAEC N AR RZGEKR, BT LA Boole (RERIE A TS R EE®
S-HiRAZBNEEHEERARN S THR. A HEHRZREEN X4
BTUESN=ATE. XTREENRBIEARESE TRI10]PREL L H,H
MEFROFSSUMERNFTESAR, MARPXF B85 &R IERM
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—FhiFs:. B4R R B J. A. Robinson F 1965 R M, REE A IEHAMNEE
THRZ—. BREE TR B KBS, B R0 0 7 8057 7 b 8 R 2 3t r
RAEGEXB241,025D. HFHERBREB T AL FEETHX BRI F EE T
BERRRBMY I SMRETEIREFFEEREN AN ZERFRITRR™ %,
FHEMEBRILO T EREHAL TERHEHE LW EM L RTRBERES ™
WA T L FEBWEANE. LI, A — (unification) BRIFE R 52 8B Fi%

O ERPHEERS. AMSZIHXNXTERNESZHEREE SR TBIE

AR B, ABEE T A EN SR IES. X F Herbrand 55 1 & EKIEMN,
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H5.5.2 MR E4A T Herbrand 55 1 2 38 /™8 M IERA. X0 3CER[ 1207 3 B
PIRSHESALE T RN A ENBREERE T OB T B ™% 8 iE
B, T ] — MR TR AL IR T “ AR "SR TR E S HNIEW SRR
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EHAKTENIER. S0, BHHE -2 FREFTELHTEZ LR Skolem
PRETE , M3 AAB# Skolem $R B A 518 A 5 B Skolem 5L EXH
T Z. X2 PEHEE TRE RO ANB K2R K74 % i A i eg
WHHSHRAESBRHFRAERGHESHMFTE RABMUE 6.5 PRI #HFT
TEINHRR. B FAPEETHRUTEBEN SRR FHHEL. X F—2%
BYERBRHMSESER FHELABEMHA FmEE. i, £ FREW
RIASIHIERRK A5 B, A BRI BT U522 551 58 591 5 A8 X3 88 506 F
(] 6.4.2) , RIGEHAHBRASIBAIER. A BERL % E 5”17 R W B
EERBENEHT—-BRARTESERNEE, HEHTHRESINEIE.FE
XEEFTFRAENEABANSHER.
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REAHERBRE AR ZHONA. A BEEH T RIE—=, M Lukasiewicz
BHEAZRESHFEEITIAN  REXGHRT X EZHREE L, TAEE %A,

RIS 8 BB 1 EHHA MR, EE R Boole RBFIL. 35 2 Hik R
H.EIESHAENNH—-NERAEBENENELSEREL . BRE R¥E%E
RZEER. KB THS ERRGMIHIR T Skolem I H Herbrand 3, H b %
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5.4 WA HMEEIANEENRBAGHEL, o] FE R X Herbrand A —F
WL AMEE SR B 6T EaRFR NS RE R KA . BR/GES 8 EFP
THRZEZEBERER. AXOCEBEAELHEETURRELBHANE, &2
ERALEES 1 8, ARERERGERARE L SHARERE W& ER
B E BT A 1.3, 7 BT,

FHEEERHXEREOFEESHRFEHFEL MINIUET HPRET
EVGFRELIFEHNEBGEYN. BERER & RANTEERESEE#HTT
FHATE ERSRBESHRET & RENFEABR, XA 4E 8 HH
RBRAEENREE. KERSARNBEFHRRS TABHRS]. RN E KIS
FEBSZREBHTELAEL AREREH HE £ AW E=R.E0 X,
FRENE ETRhFE KRB 2B KR FXHE. AU AR IHAE RSB
N DR, LB RKRAERBEURIRIZEENRER KEE K. T
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RZABMPETRZI L FERMERSEERE.
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#4218 Bourbaki S IR B LS, B¥EPA Z KB4, IRBEH HINEWSF
G, XERBEMHESHERTRENSN X FHEEIBENABREFNFE
WS, GRSk — L RBEHER, XENAMEREEZHNEZBER
HigRAE R,

L1 W F %

1.1.1 WF&% .

EBYLL1 ®XREIESERCX,UHKRIX EMnTER. Yz, H7,)
€ REFFR (21 50y 2,) R ER RAEE Rz s o0 2) = LEMIR (215005 2) RHR K
& R,IBHER(zy 2+ vz) = 0. % n = 2 B ,R(x,y) = 1 iBfE 2Ry, Yn = 1 B}, X Lk
M—ITTERRE X T,

1,11 7£[0,1] EHE Ry YEHMNY y = 2 W RE[0,1] EWZITRR. —
e, 38 £:[0,1] - [0,1] B—TTERH ML MBI BB R = {(x, f() |z € [0,1]} &
[0,1] FI—TERR. B, % £: X" > XX FHn Tl S MHEEBRR = (2,
Zos @ sz, | (xyyeeesz) € X'} B X EHIn+ 1 TXR BRREE, X EHn+1
TERARRUE X | o TR ER. i, 7500,1] EHE Ry YEY 2 < y, W
R £[0,1] FR=TEER, EAR0,1] _FAEM R a0 EE.

EX1.1.2 HXBEBESE, <BXEW_TXER. E.:

Dar<x (€ X);

M Fr<yBHy<z,Mzr<z (x,y,z€ X),

MFE <3 X EWHEE.HRX, <) AFFE. XE0O MG 450K < WR S
A% 1.

B11.1.2 DB XERKEFLER FHNLEZARZE. Un@) iB=ZAF «
MEAR L, MEL <y BEANY m () <m(y), Bz WEBEABE y MERN < 2
X FWWRE.(X, <) REFE.

D B’ P(N) RARBEN —UERTFEZE . RAc ZMN)L,UIAIIEAH
TCRABGHMEA < BEHMY | AI<|IB| (A,Be 2N, MF N, <) &
R4

Gi) MREEHE. U |z | Fr s WAMEAE 2 < y HHNY|z|<
ly|(x,y € R),ANR, <) RFFE.
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1.1.2 RFEF&E

EX1.1.3 ®BEP,<)BRBFE. & <BRKLERSHEMEEMEINEH R R

PRtk B

Br<yHy<zBtz=y,
M#E <K P LWRF KPP, <) ARFE. r <y ZE“z/MFHREF " H Yy K
FTHEEF "R 2ARAKF Yy’ YARDF" HENPHRE_TTe Hy b x <y
y <z Z—AL, WP, <) heFE.

$11.1.3 ) #H1LL2YPH=EITMFERSRERTE.

G B PEKEFER LH2E=AEZE . IEEFEIN=AF s 5y .0<
< yHBHMNYr BFFy ZF, WP, <) BRFE. — B, I AX) B XKE
£ M XHE-FEAEBMEA<BHHNHACB,MAX), C) BRRIFE,
XBEACB®RRYrc ABA x € B.

(i) LA C[Osl:] iE[O,U t%ﬁ&@ﬁz%ﬁf’g (S C[Ovljsgﬁ% < g é,l
BAEXMEA 2 € [0,1]8H f(o) < g0, W(CLO0,1], <) BIRFE.

(V) F<ARLEBEEHF < MR, <) RRMFE.TEELFEE. XL.ECH
LERERZE ME atb<c+diBHNHa<cBa=cHb<d,M(C, <)L
EFE. HEME e+ b <c+di HHMNHa<c Hbo <d,N(C, <) U BARF
£ A AHMBRLETFE.

WD EELLIH,PRBAHRZE NEMNERBMPWEAAKXTHNEREN
FOoWAKFAS  MEEFH P EERTE.

a ! \ y e
a b b
a b a c a c
p
b
d 0 0 0
(¢) (e)

(a) () (d)
A1.1.1

UTHE®EP EHREFE <igkh <.
1.1.3 RBREHmR

EXNLL4 BP,<ONRFEE.XCPaE PR Yxe XMHH 2 <alzx>
D, MHRaAXHE(T) R BaRXHETT B.E55 XHE—~L(F) RoHE
a<bazt, e A XHE(T)BR.«EXHECPH BRICHE a = supX(a =
infX) ia=V Xa=A X).

#1114 OEEALLI D P, {a.00 BETHREGCERELR. £/ 1.1. 1(b)
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Fla,b,c) IE . THADHREaMc. EE 1.1 1), X = {a,b,c) HFHRO,
XHARAN LR d e , BEE LHA.

(D) ERFE@AX), O B, BIA |ie LT HX),M{A |ic DHE.TF
WMABAFLE, ME(A |ie D PRHEENH S, B sup{lA;|i € I} =I_L€JIA,-,
inf{A;|i € I} =,-QIA"'

(i) 7 CLO,1] H,i& X = {(h|h()= 2",n = 1,2, }, W supX = f, X &
flr) = 2(x € [0,1]),infX = g, X B g(x) = 0(x € [0,1]). B HF BEH %
M, M supX = fAAR MBS x € [0,1) B GnfX) (2) =0, B (nfX)(1) =1, X,
BY={m|me Z}),XB m BEEL0,1] FEEME m HRE(m HELO, MY KL
ERBETH.

G(v) # P=1[0,1], <REHF, X HZHE, 0 supX = 0,infX = 1, XRE K=
FEUPHHBNTHECH B, EHEENB/ P ERYREO T, M FHAE L
THRARE IGEE . FH Yz € 0t 2 <a(BEz=a)” 3t P BB a BR).
1.1.4 E[a%

EBX11LS BFEX <OMFEYMXNERFE . EXYPE_Ta 5
by FIEY PHITCc ffla <c 56 < c BRI AFFNHE Y = X BFR(X, <) HEME.

Bl1.1.5 O #1112 FHE4AFFE,H L1 1.3GD, GiD, (v) BERFE
AR 1. 1. 4G, Gid) , Gv) FER P E#R R 58 42

(D) FRATHRFEREME, 2FELREME.

(i) R 1.1.3G) PRRFEP, <& X B—UE&FUESB.L
MEMBANSE=ABHRM P HFE.N X FAREP WERTE EX L, FH]
BAREMN—-RERENRL, ERAELER EEAR EMBE AN ST AERAS
ZAE NANEFRERNATRETIBEM=ZAFEN=AE.

(v) X BREFE, 2O R X H—AERTFEMRYER, N2 X),
C) BREME.

WMWRXBEZEFX BRXW-VIEHFEHROER, B 2(X) =
{(f1F: X — [0, 11284, 7 X) EHRFE < HARXTE. B, F<g 4B Y3EAN
€ XHEH f(0) <g@,MF X, <) AMFE. YL (X) 87 X P& 4K
RKBREHDT LHERE F(B M8 M€ XHE (o) <D ZE W7 (X) &
FXOKEMFHELUZ O BNEXFTERENSLORBER R 0 WERE
£, % (X)) HE FX) HERTE.

3 B 1.1

LB R MEF £ BF £GP T.
28U O RELHEA RPHLARFERATFITROREFELE,
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1 1
X = {(_2—7,2+7)

3R supX F infX., — @M, AR —EFE . W supd/=U (A|AE & 5infd= N {A|A € &)
REBSL?
SHE—TREBRAKTALNREFENENRTENHF.

n = 1,2,"‘},

1.2 ¥

1.2.1 #%

EBX 12,1 B, <)RRFE MR LPEE—*TTa S5b,supla,b) 5
inf{a,b} HFFTE, MFR(L, <) H#.supl{a,b} 5 infla,b}) HEHHiEHaV b5
a N b.

THEHHHEREZIERK .

2.1 B, <) R

ORXELWESERFE N supX 5 infX EFLE.

(iDaVb=bVaahNb=5bAa.

GGid) a VB Ve=aV bV ,ahNhb) Nc=a A\ (b A o).

(V) a < b YBEMNYa Vb=045HMN%a Ab=a.

XN BRI R A EE.

EXL2.2 WAL, <O RMEEMENLKERTEX,supX 5 infX #HEF
e UFR(L, <) IEERK.

TEEWEBRAIC, B supL, itk 1, ERBIRBRAEIEH 1. RERBE R/
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