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AT AEV D

&G /N 18 (axioms of association) A )L
I ABZ—. 85 RIAF-KILBERBILMARAER
FRE—HAANE. EEE S REGAE:

L. FEEREMNEANS AR B ZVE—
B% a %4 AM B.

LM FEERANMARNS AMB.Z2EH—
H& a 4 AT B.

L. EF—HELXLZVPHEEERINA X ELHF
EEAER-FHEL EHN=1TA.

. EAAER—-KELXELHW=1% A,B,C,
ELHEE-IFEES A,B,C. XE—FELEED
A—1TH.

L. EAAER—-KEL LM =15 A,B,C,
EZHFAE—IFEHES A,B,C.

L MR—-FZFEHL LB SEER—NEE
o MZESL EOEM— S EE % E L.

L. BB FEE - MEMNEL
®BEH-NAERA.

Lo Z0FHEENN S ENIAER—-IFE
E.

BEFE L, TE LR 8 REEAET VAL HUL
& BAE L A Y P, RERAF BEEE ¥ R A& /R
1A %F (Hilbert, D. )b A ). B 4 BR L 48 (Euclid) 0
g EALIUG¥REBCSHRIETRASEHEX

.. eI e RERMIANER FLFELHFE
A, T E BEAS R 065 R A 38, RS UE P TC A R
ARAFERE EXNREER, B EA—FREHRILE
i D B a/NS VR - - E A 7 AV B T s N
.

G FF 4238 (axioms of order) Z:A 5 JLAT/AH
Z— BHERARFRKILEBILMEAGELAERPHE
THAE. ERE 4 RIUT AR

I 1-%A’B’C %Eé&a E‘JE/I\Z:EJE@}%’#E.
BHEAS5CZE,MBHAECH AZMH.

L, ZFREAMCNT AMCHEL LR
PRGHEE KR B, FR/RCHEAMBZAHE.

1, BERFIBE=Z8. 22 RS EHAH
HZIE.

1. 78 E ¥ R HE (Pasch) A 3 AF 45 R 7E[F)
—ZHEBTTW=A4 A.B.C, XL EHL a 1ET A,
B,C E‘JS‘ZE a J:v#_ﬁ. a ;Fﬁﬁ A,B,C EI:J{{—-}_‘_i,
MY a BT E AB NE A SBT, N « WEXE L
KB AC HE K S . RF LR ETLB BC REM A,

& [B A (axioms of congruence) F:A# JL
AIABZ— HBHERAR-BRILEBIMAZAER
FREZHAANE. ELF5 ZE5RAH,

I, A,BAHEZK a LHBEAR . XA REL
dWhiFa I AR—FKEL LA NESE
HARE M, EANE & B . FREKAB S
KB AB AR (Hi ABEF AB),itkh AB=
A'B StFEANERB AB %4 S F%XE AB=BA.

I, WR&EB A'B'f1 A"B"#H4&FFL&E AB,
m A'B&RT A"B".

0, 4R ABMBC EE&R a FHFHAILE,H
AN E, XA B BC RHE—&HH—
KEZ LA ERBLEMNERAELFEHNATH
S B WE AB=A'B H BC=B'C',M|H AC=
A'C.

I, & DEFEH« b, XER— T —
NV LA E—BHR S RHBEN—N.A BH
db —BFOHYEREEJHMELER BAKE J LH
OWMEBERNE—HEL MEL R DERTF LW,
kD, BB (R DB SR TE &' JREHR E B —
M. R L OFRTF LG EDMHER L (hyk)
=/ ). XL (k)= (h k), L(hy k)=
yAt N}

I, % A,B,C A AHELRK =/ &, A',B',
CIRARE—KRELR L. IR AB=A'B',AC=A'C,
HHABAC=/BA'C ,WnE P x~, bH LABC
=/A'B'C',3}H/ACB=/A'C'B.

c c

A B A/ B/

& 45 /18 (axioms of continuity) F A K JUAF
PEZ— BHREHF-BRILEBILARKEAELFR
REMANE. B 2 REEAHE.

C D

O A A Az As An—-1 B An

V. (FIEEKREAE) & AB I CD RIEEF &
SBLMEEL AB EFEERMEBN A A Ay,
"'aAnaﬁf% A '_EE A A, ZIEJ 1 A, '_EE A #1 A z
,‘ﬂ%s#ﬂ%& AA, ArAgy ey An As ﬁ%ﬁﬁ:%
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WAHE R TR RN AT A, R G M ILHT 2 &
EHHEM=BIS. BRLESAEREMZ T 4848
B BREE AL N A T IUE 2%, TR T U JEA ) #
ER XEABAFTEN -NEE ARATE. &
AR S ERBZE B BRI IERKILA A4
B £ B B0 R A /R A4 Hilbert , DO OLAI E R 1Y
. B FHRAEELEFOLEERM)— B, 8
BT BRL BB UL EAR )R R f R R Z AL,
F B AR P T AT B S R AL T v B AT LA 2 1) B A
[, A A E AL B A M ARE. AB B
hERRMENEREREALELERAZE . &
FRIAFAEREMMHR TGS, 28T E BN
—ANE BB BULE B ER PR RIA
BE R, B R BB ST B, SR ik A 58
fb. T & RIARECOLE R PR AE RS,
REMGERTRITAMGFLEREHEMNRERME
RAXMRZEREM LR XFRICS s ATA AR
FEAMERNREERE BB B 5XA
IRAF S AR AL B B0 S0t o] JL et VR B IE PRI Y B
FRAESAHR T E SEXABATEE#F -4
e maEE R, B AN XFRZ A LS
i = AN

ABATENE—SRBEKRENTR . HE
MER. B THEXERHNZE ARG RE AN
Hig , MEXMBEHMEKRHFT T ESHEA FEZ FF
S 20 H R TE AR A A0 S I E BA A AR B R R TR IE R
PHERGE. AEAFTENE -5 R—RNX D EFEARE
BHMABBR . ENGE5EE FZRIFH—1%
FHBERE. MU ABEAFTEME S ERAR
AR ANEGIMENSRE ME_SUEBK.
REMEBRRFEN SR,

ABATENEBEXAER . ETEREXRS S
GR¥FHELN—-FMEBE L, XETEEEIS MG
BEHEHN -MEEFE. S MEARWEN,.S
ZAMER T LAFEBR LA e A S ], R A E AR A
AL BN F LM%, sk & A RS LA WA
BB RHMBILANEENERERTERL
AR, X, ERE &, A BT BT
it Wit AL BELHBERELSE S X F
BET-RIFHENER . B THEEFHEKR,
HRT—RINEWMBETHE R ARRYOREHS,
ABAFTEBRAIERITH TS ANEEEHHE
fib B SR L2 .

AT ABEAFTENE CAER G E R 1R
B ABAFTEEASAS TR IEMES N REFH
TEEZMBEABRZIE; L ABAETEEASSIA
W R IEAR S &, W4 RS 1 & 3 A AL
A AR HEBRIBFERS ABEANBEREAT BT

Y ME AR 3 SOWL AT, B A 33 A L 8 X — S 3 0%
FRAEA T TIRE S A LR X R E T MR
B R B W AE LB b B — b [R5

NIB A 4B H B M (consistency of axiom sys-
tem) AIRGEN Y ENERZ—. BIXFF LA
—NABRENBEAERZ — R A BB G
BHFE, XMEMHEE. ABRSN YW ENHER
Z—  WNRB WA ERE, AMMTEE KL A
ARG I 06 A8 A 20 38 B 3 BRU 25T 2 YR 2 B B
TIXMBEHERMRR,RER, NIXFCELMWEN
HE, MAREERE KK, NBENAEERE, N
ANEEIA K — S 3 AN 3 AL B B B BR B ¥ B — 4>
AHEMNAERE. — M FEXNABEREN SHE
WF =A%

1AW BRI TFEE. A ENERA R
1 BE BB UE 5 B AR ST » X RB IR % i i B 7 A AL

2. f ST BDERTE BN AR P R ARFHE—
SZABREA AL A BT T HOk.

3. AR BB SR BB TR (R A 38 R 45 3 W0 T
RMB¥* S IR E BWRELENAEREE
.

EONER R M TAERENW EBRNY
ZERELSFARN. ETFENMNTRZAERGEE
GHERESTRIEHE L RER . EEREEER
FUEHAHE FREBEROABRGEFESEHE R I—
[ .

NIE R % A M 3 (independence of axiom
system) LA RGEMMEEM".

N RZR T EME (completeness of axiom
WREREMMEEE.

18 Xt #H & (relative consistency) JL{i 3£l
EEABMEZ — I RENHEHELIKES —1
REMMAYEA BIEAR , X EEXTAHE. MRE
Hig FIEATEANAHRGERASS HAEZR FE
MHHEERHME NERRCEABTRAERSMM
FHIEH. HEERMEL T EE. T AERENE
WHAMIER MR- ABREMA SRR
BN N EBELEEETENABRENHEE
. REREKEE - N LBREN LT EHERRIE
F—=NABREMEFENE. RZ, MRRMRETA
M ABREMAHAEET BN FIEA -2
BRAEWHEEL MHREIANBERENWERHEENSE
UEBA.

H # 1§ & (direct consistency)

system)

T “#8 %+ 48
7w,

ARG R R (the model of axiom system)
JUMEMMYBEANEZ - BAHREN —FHE
BAR MNMIBEEERL N AHEAEZHMERA
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Vo it LFEC RE—OH L HEIHIE— L
ALELRESIMA L AR SRCH LELE LVFH
FREAKEA.

A, MEMKKFE WS T —NF KRFHEIL
fal A ERRGE M AL, BR Ry B S SEAE AL, 48R, 5E P 16
HHENT I HEFAENBIE ARNEHAYE
Z00, HAEEBR AN 2B JLAIR 45T 5 2. A
XT3 PiEERABEMERIE, EEZY K@ R
W R B e & B AR fA AR R B0 48 B R
fa] , BI BB — — B iE J& TTBE /9.

£ JLE R (Cartesian model) —FbRE K JLfA
B 2R THNESUEAEEKXE, HTREAR
FEAL2AHENRR BEEHNTEZEMNET &
MEBEXREIFXRRE, EHENES B HEER
ATHMXRMEAR A, A TEMBESH
T ANIEREEREEHNHERERAIZHRSE . IE
AR HAUEREMERILEBLFEILAAERSE
SRR EEBNES D={(z,y) [2ERyE
RIFRHN EFH, X4 D 8 —TE, BIE— L5
(2, A EFHEME 5, BRERRFENZH «,
vowlu 5 v AFERHN OMEWL w:v.w A EFXH
FTWEEBR EH uiviw BEBENTRENZTT
TR (wsviw) y XA FAARIETA R 0 BSEEL A
M5 u:v:iw 5 Au:dv: dw HH AR B, TEMFK
EBHZR a:b:c e f:g HAMT T LERMRZ

a b c

e f g

F o, ik R EAEHE L Z EFEER E R
EEBLRA—HEMMR, WX FHIEE K (z,y) M
EBER uiviw ZEMEARAXRAEXWMT &
(s 5 u:v:w BB EER urtovytw=0,8ik E
B, VEREE BER w:viw £ BB w:v:w @il
(z,y). XHE 3T T 2 B WX R Z (6] i & Bl ]
——BiIEHE S RAEFTHE—FAOH. B, SE
THEL R bt T — M ERJLEBFm LA
R 3 WAL, IE B R 78 438 X B o BT R TR
RABEAEE RILEMALIFREWBEILTE,
PR TR AR B AR A R LR R,

TEUVIRTE LA E RS HE BTN (the con-
sistency of Lobatchevskian geometric axiom
system) % B YR B JLATA MRG0 EE MR,
ERXTFEVMRGEITAERERET S LT
ERIMTIEMER. A FFEMRIEILMAEESD
AETE-REFRMEENTRAR ATIHET A
M FZABRELT BEHIEH KNS EXAE
—HRMEENER RER%RPEURNTE
(JToBauescruit, H. 11, ) B 7 1T 7 28 A AR A 5 B2 81

X — H 8 {53 BRI BA At 19 1 0 X LB R Th. B3
19 g R i, ATk A X B — A E &
RRENKILER LM ARG EE FE, I 46
HEBREXKILEBILMABEAELTEHNRIET,
X HERT O RIBEIVMABREMHEENS
WB? kB B K W B o P N 3E (Poincare, (J. -)
HOBBTERRITRETHET RIJUTAER
FZEB (G EMEER NI ELSH T X—)
A8 JE I 3 B e 0 BRBK (R JL AT R 4 B — 22 LT T
EERNEMNZE FUNIERNT RILAIREFZH
AMEHER REEXNTEERNREZEHXER
H—FRIFEMNEHETFRILMNERZEZE %4
B OMAMAEMKRETHE T T RILAAEES W
A SRR ERN IR T XM EL. HER
ERILBEBIMABRERLTEN . LT BY]
RKEEIMABRER—ERHEEMN.

BRILE B L 222 & % B 1 (the consis-
tency of Euclidean geometric system) JXJLEHJL
fAIAERGENEESER. ERXTRILERILAA
HEAZERHEAEMWITEERR. BT HEIARIKIL
BEIMABRENHAERER LBRER/TH, HXT
PEINSEALRY (B RR R JLAT RGP HE M B KJLA
AHERFMWEED R REBRNE, FDAERIETH
BV RGTEIMABREN LT G HERJLER
I RS MAERGIE. B EHKTIIET A
IR I A B REZHAEEENE. BAE
REHZMRIE—TESEMEFTEIRZFRAR
HWRESZEAHEAE ATIRFEANEERKEER
MAEE EFHAKILERIMAERE N4
7. %, A3 Bl B 2 KW R L (Descartes,
ROBISLZ@ERILTH B R ELHRETHE
T—NBIJLEBIABRGEMERM GRS FIL
BRE™. Ak, REBRELBRERETE KILE
B ABRER —EHE. FTUEMEEY 58
FILEMBEERN R RELHEAZ R HEE,
NREJMIABRES T R ABREH I TF
BRA.

JLAT A 12 % % 45 B 1Y [§) 43 (isomorphism of ge-
ometric axiom system model)  JL{a] JE Rl ) 35 A 4
BZ— X E U RGE A R R B B FE R e
AR B AX KRB TIHNAEMARN—5
NHERG, M AX ER M ARRNXN R RS 3 M 3°
EAPMETRAIER M, M Mxg(SRCABRES
FIRERE™) , ISR M, 1 M B3 5 2 [6] 8B 45 8 573X
FE ) —— XF R, {5 48 % 12 o0 R Z 1814 52 2 A 5] B9 48
HXR,MRER My M Mg ZRIFH). ZF LALLM
HRABEZEBX FHRSHEN, BEYHE—~IL
AIABARFZ AN ARERF R 2 BEAN R A0 A.
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1. fi A ZFC R4 W E FAR = GB RG 9 E .

2GBRGEHRMEAY RLEMXTESNERE
#iE ZFC REEH € H.

3.ZFC #45 GB RGER L N X HE R, I
GB A%, 4 HAUY ZFC REHE.

ZFC 74.GB R LI R H A M fp s R HE
ARREMBEIMER BB EHBPFRET
— AN B B B E R, O B X 2 R G AR R 4§
BELBERTIERILARIANEFL, MELZS KK
WA KM EL B . BRE R A AEE L LI
X R GE KA AT BAE . Ak, B R FE 5 &
MERABESRHNESLMR R, AW RECEH
R RWEMFY K.

ZFC A& A B4 (ZFC axiomatic set theo-
ry system) —MERABEESLELE ERFE—
MABEESLRLE, ABERFERKITIE (Zermelo,
E.F.FOF 1908 F&EY,GEEE¥HEHLRR
(Fraenkel, A. A. ) F14F B %% & 17 B B (Skolem,
A TORBHZESTE RIITH ZFC R 4. ZFC REE
RAETH 10 KEBENESIOAE I EAE,
MEMAE EEAB . FELE HELHE . FEL
B AE EEAE B GAERIE N A, Y
B, XREABI AR ST RMM T B, R EL
BREAEER AMELF ZHLE. HpHHAH
RHIBAT/RMIE IR ERE, MENAEEH
EERNTRBFERDT » S (von Neumann,].)
R, HAEARERERHRR LR EEME, 10
EHSTES, HITA S HE R TIERAE ZFC R
ZHHHM. ZFC A BESRAESHMLAEES
BREHEER  BEBAGR . EWMEHRTE, A
il B R R A O 2 LB B FRIB R RE. ZFC REE R
ELAXBHRTEHRAIANFLEHNDA,FHE

15 1 42 B H 5 B A

AREAEFHFLCHIABHRANEL EEE
TE B 7K 75 AN BT RE B BLAE S

SN FE /> 3B (axiom of extensionality) ZFC &
GZHESRABZ - HASH IRBIMESGEAR
2HEMITE, WEMHSE EFSRELHY

Vx(x € A>x € B) - A = B.

FE 4> B (axiom of pairing) BRFREFF X4y
B.ZFC RAEWE SR AEZ — HNER HEM
u Mo, FE—NEE . ERU e 50 FHILE. HAF
SREALN

ABYz(x € B>x=u or x=v).

Ic B % 42 BB (axiom of unordered pair)
BAHE”.

23 &£ N B (axiom of empty set) ZFC RSH

BWABZ — HBREAHRAFEE A
BEEMTENES, PEANE 2 BBARENIT
1Vx(x ¢ 9.

F 5 AT (axiom of subset) JRFRKN 4 H.
SHEABRASBEAE ZIFC RENES AR
— HE#HE 8- AEE BHAR T
F=y

Bt

Ve ¥Vu¥cedBYx (€ Bz €C & )
BN IRE) GHEAT 214t ts MECOHFEES
B,HUREGFRCHEHLE Bk . F
EBREHBRECZFENER W TELH
ZHAKHEEK. WA ES BH it sty MC HE—
HE, A AMRIEEHNEE B={zcC| }
KEwms.

B /8 (axiom of power set) ZFC &%

ARABZ— HNERN X THRMES A FE
—NMEE B EMTERIFR AN -V TE HF
SERIEXH

VA3BYz(xr € BoxZA)
XEW A" URE € HEER:
Vit x>t € A).

¥ 808 (axiom of unions) ZFC RFEHES
BAEZ— HURERXPAER SHERBHEANES
AMBHEE-NTERGC, EMTENERT A, &
EBT B, HERBTHE. HFESREALN

VaVedCVxr(zEc>x € A or x€ B).
#t—, 7 ZFC R4 H , FE A B ZH A K XHE
BESAFE—-N"ELB HTEBRANTE
MR ek ERFSRELHA

VidsVx(z € BoJala € A& x € a)).

T BB (axiom of infinity) ZFC RHEME&E
ARABZ— HTHREFLAEANE. E5I#HT
RERENE:XEMES o, EHES o HE
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Al LE X () EHF =08 (a2 F .

P 1F7E A B (existence axiom of class)
GBEZGNERL . I8 GB RE PRI 2 4 (B
BHDOANHE ,2FH 8 & HAFSEXRBRXMKKA

Bl uVeVyl{xz,y)EAxEy].

B2 VuVed-Vulu€ECo>(uEANuEB)].
B3 VidzsVulu € Bo1wE A)].

B4 VAEBVI[.Z‘GB“’H}’(( >€A):|

B5 Vi3pVzVy[( >EBexr€ Al

B6 VidaVrV¥y [(x,y)EB—<(y,z)€EA]

B7 VadaVaVyVel{z,y,2)E B {y,z,2)E€EA].
B8 VadaVrV¥yVel(z,y,2)€E B {r,z,y)E A
HfBIHEHTHNEEGZAZBTXRRACHE
FFXF 26 (BD 5o RO M AETEYE. B2 38 AR P46
RIAERE. B3I T — MR RWFEN. B4 B
IBAEAT A P Xt R 2K R 2K, B5 8 {E — 27T B
HFE TR FRNE I BERAREE F AN E
M. B6 B R RMBERRTI AL BT IR =
TLRARALFTRREVEL. BB =ZTRARHT
—MmENRER B TEANEF LA EMER
¥ya] gy e F ok A B el B7 5§ B8 Bl =0T
REANEMBEHRRAEE. FHKK,GB RHEMX—
HEXTARMAEEAE,BRIE & T W KT L
RE—AN2, AR T 20 i B A28 2 1 BT 2K

#5157 IE (existence axiom of set) GB
RENEBRLAB. IEGBAZEPHE SHMC
HOAT,IH 4 5%

L EFAE. EFRMAAE —EEE a. T
a B —JC z, LH a KT v, F1H = y WETE.
Hit,a WITHE TS Z.

2.BRENTE MM WEME - BREEE &
¥, {518 = AR TTH TTER 2 v 7T,

3 BEAH. IXMNEME o, BMEEE vy FE,
18 « WE—TEEBE vy HT.

LEBRAH I EMES «» AEMTEER A,
BEEE yFE MWy R H > WTEBAME LK
R ARPERNEHAR.

BRERCE N/ T

Cl FJa{~C,(a) AN¥z[x€a—=TFy(yEa Az

¥ 1}

C2 VaeyWuWolu€EvAvE x—>u€ y].

C3 VrdyWululax—u€ y].

C4 VYaVu (U, (A)=>Ty Yulu€EyeFvwex A

(u,v)€E A)]}.

EE, B Cl,C2,C3 TR EMF RS I~
BE, X EREFSERERNPZ C. MU, BHHEE
FAEPE, IR

C,(XD—>Yu 1 ue X),

15 1 22 2 3 B

U, (X)eoVuoYw[{ YEXA YEX—v=w].

E#/AE (axiom of normal) GB RGN ES
WA 36 GB ARG M5 4 HEI D 4D AHE. H8XF
EEER A VE —Tu. B 5 AREAIE
JL. K5 REA A

D1 VA[ICm(A)—=>Tuwu€ ANCx(u,A))].
B Caxlu, AT u 5 AT, R

Cx(X,Y)o¥VuT1w € X Nu & Y).

FREMRAEIEF LR ZFC ZE K IE W 2
M. H Dl &R GB RAPAHFEC KRN LS
$:

e E 2, € €1, € 2, € 2.

% ¥/ I8 (axiom of choice) GB EHZNWES
WA 48 GB RGPS 5 (R E 4D A8, 87
HEERMBENE ANMEMEZTES 2. HE WLy
. FE Gy, €A HAFSEREX A

El 3A{Un(A) AV¥z[1Cm(x)—~>Ay(yEx A

(y,x> €A}

BABRBEXAREER . M EREL 22 A
Pr bR FERE. B E1 3t & L &4 &N
HFEEXHENEZEFERE A, ERAEMN— 1k
£ & hifE—HEH — 1T E kK.

Z JE 45 3 & 1§ (primitive propositional func-
tion) GB RHEPH—LKERAAK. £ GB R4+,
ARAERIAEMNET T FEREFS ALA4,,
ABTRESCc mEESRAFAETWARET
HEEAPETHARAR. HlI,Vuw€ X>uE
A)RA R AR T 43X VY EE R AR HFH
BLAT , DA AS 2 A J 7 481 o 1. L ,Vx(xE A
WBARARRFHA R FHAEPERAT EXHFS

c

AR A R A B oR A TE B AR AR, KEWIE R &
XS, XS A R a8 BR R BEAT 1 7K.

IF #1 #% & (normal concept) GB RS+ 1 —
NEAME. EMHBEE B 817 1E 4 J5 1 B8 ki 1] o,
B(X,, X, X)D)oo(X,, X,,,X,).

40, B A .

1.XeyYeXcY.

2. X=YoVYuue XoucY).

3. m(X)yoFuu=X).
FRLL. €, = ,m EMEMEEARES , FELA=A
FiEN WA L, SR A i 1 B o 3R], B R AN IE AR
SRR, B LI R A TR 4y 55k 16

IE#MIEH (normal operation) GB &4 —
MEzHE. EMEHE U R, FE— D4R 8K
o, BEfE

YEUX s X;s s XD)eoo(Y, X, X550, X)),
LR sE. Flam, WA .
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RE AR SR,
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FEOLHYMERMTE AR a W, Mt—F
TE aWESE. R4 MRS B R

MEBEXHEBRMTLRERE, BBEX
B TAERT AR BB MBREMBEARELH
BRI E B

19 B REH 25 4. B A BFHEREARL
BT, 7 2 HENEERERA T X TE. 1872
A, TE E B2E KA R BT RERL B (Weierstrass, K. (T.
W. ) BRI 4 F 48 B B K R FE /R (Cantor, G. (F.
P.)SEJLF REEHR T EH 8 E X. B REFEIE
RIS BEUT S, AR R RF B R &
T TR HEIMLP A EEGE, M A BB
EZHARANAG. YRHPCERTESHHESES A
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HERREEAR I EERENERE. B
M XA EEE IS W E R FE BT R ERBEH
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XRAREHAFEENRENE 2, BilfET
HEBEE FEEWEMEEREREZ B HHHE.
WEFE T R A E B T 4B B 8E 2 8 AR
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Tt 2 S E S B

WA N ZERELHRECLLH. FRE N
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LA, B R MR 57 A BB TR (RO IR ) — Feh 52
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AR e AN 2 MBCE A B E X
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MEME PRIy —E R IZREH.
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EemEEE T RAEFEAE, NS B E

g — KAt B REMTREBEMNN TAEPARER
HELFEMTRXHEALHE. “YEAZEEN, R Ak
THERTREME X . A A EZ B/ EN R M EFEY
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FEEAE , B EMNARBEAHE. AL FlE
BTHEZEHEANE, BERLLMBEFraE S HEEN
N FZ BB S R T LL, B EBARE DR
MIFRFEZEEXWILY. EEFH L TR
(Fraenkel, A. AR H “Sh R FMB WL W™
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. 7 iX SE B R ) 28 S 4 8 A 6 B R AR IS IR B AR
B, A ATTHE BT A R 25X B4R S HR O BB IE BA A A AR
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ARG ELHER¥FGE P LAEEF AEA
BEIERARS, B0 P BRAR AR R AHE, W P
F EMEAELAER TR EMELENET —EHM
M MABRBHERAAET. R, TEIANXE
— M EBRMME, RERMERTIAAT BT
BHARAZEITAZEEUMNES.

FENHTENEBENREYURBER, K
BAFRFETREIHASI TSR TH¥E5BEE
WESEH LHFE M, TR THEEBENE
FOEE AR TEERE LHEAMTMANEEE
NEWTEZTME. M, N iZE B8 E HE
HTAEEMBEFESEENR RS S T EEZ T, X
AR I T -

LEBEN>XLXBR. BHEETZEBHR
(Ramsey,F. P. ) # 2 J5 & B ALk 1Y 8] L A R 3E,
MFEASRFLHHRMERAFEEZR L. MAR
AR —SERFERH TR, EAWBET I REFER
) LA .
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3. B E IR E LR EH 2 FER
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IRFEIRBD A B IR X —IRBHHF P4 X
EB o B GO A B BT RIS S 8 B A T 3 AR 9
M. I MATRAERR”.

4. B E SCH RN & B E, AR E B
BERBELRUGE, EAMTE I A BRE R 5
HEMKBOOFENRFE, XBRE—FEFR
ER LR XhTEREEERERITE, REH
MR R TT AR SR M X A HE B B S AR E , L
0T LA s HoXE LA RN

# /R 1845 £ IR (Hilbertist school) 2%
MHFRERZ — RFERIREAYRBEEFR
# KA %% (Hilbert,D.). 7 2 NA A& RIAF R
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AR B9 B2 AR 3K 3 SCUR 9 B A 0 AN AR
BERARAF2E BE RIS AT ZRT
5B R EXIRAMEK F5HK, NI L EF,FRERFE
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FE 7 — Tl & RABFERAE T A5 8% 58, 35X
B EREREM T ENERAFERERE, LFNE
WEXFE-HBARTEERFETAERZF, L
REATHEN. FRMOHFEERS EXHREFLT
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BAE T T RIA L.

LIEHB - NMELRBEXTHABKTHNRE

5 1 25 B B B A

METZEN. DRZENE - XRENFEHER
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AEBREST ARFELFES LEAHFRES.
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FEBXHRR. € Z BRI, ARERAIFE
MT=FfTE:

LB E AR R EE T EAAEE
A, B, ML 78 B) B 3k & 1 (Gentilhomme ) B 32
BT R IEHEENERE TR N (Manes) B B 5
FR. HEX K.

2 ME—MELAME THBELBETH
ZFC A BESRN . FITAUMBREMB N &

A RE X R BB E (Chapin) 1 5 8 4
(Weidner) FR 2L M ZB R 4. RIS FE I B E
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SHBEHBHESHBENBEEMAESICE
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Euf. 20 D 80 FRABLEBRTNEBBRBEER
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MHERESREEEH LW MAZEmE. BT 4L
EHEEMERPNERETE RETRX —EE
BUREEUZAN_HEHEBANEBTLAN ZFC
AHER AN EREA.
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W¥HZFC A EEARZREY T — Mo R
MERER. X —HIER, - T EERET ZFC &
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EILE T EE T2 HA RS IR AR
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FFRZ AT LS. B N EM B EEREN
AXFBERIT LEB BRI ESEN T, .,
(2. X BB EERRA NS B E
T M RERR G . BR X — B E B EmME
PR T2 % F HE B ML ¥ E
BREETIFCAHEAGRZ LM IR BAH
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HENERHAMR:

T XEAM X MR TX

e: XNEBMEXIBE—THR ex: X>TX;

(=" MEBIEE . X>TY HE—TEH

a® . TX—>TY.

%:XTJ‘EE%E{] Q:X_’TY»ﬁ:Y_’TZ»—Fﬁ[lE/A\}EﬁE_\_‘Z:
TRAE: Cex=eOFMIESERRER);
WHENHE: (ex)*=idrx(d BIEZETH);
HENE. (fPa)*=p"a".

HEIET P ,Tre, () HBGEAR , B BLE
MEBBESL. B OEHMESE MEESTR.A
REHE SR EAR K.

ZB B % (ZB system) —FMERERESIEH
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CLFREN _(HEPH,.CM R EHREZSAKER
g HRIL ST ECP R,

47 18 38 78 B (medium logic calculus) JLA
H((H P E )R 4 5%

AN AEESIE (medium axiomatic set theory)
DL 5 ¢ B % 48 ) [F) 8 4%

#1837 (fuzzy predicate) EBiE ¥ HFEAH
S22 ER—MIEFEEX R L IXIE S B A2
HARFIFRE. & P A— B BERER, WRF
EEXHERXNER o, ER T EG R P, 3 HA
BEAWR P, MR P HERMIEHE, B/ idh fuzP. b
fuz AR “ERIH .

BRE R fuzP ZE MS FIMTERE X R _

fuz P =43x,32,,,3x,

(R P () s s tee s Zoilratys e s,)).

B _ER fuzP WIERXE XFTEH . MS R G WAEA
B E 4R fuzP  E 42 disP, IR MS R A
FEAE XA IR ), B & 2 SR SR 43 b 175 WA

78 B8 17 (distinct predicate) ZBE¥HEZSR
BMEZ— BEREMMEHEXENE T %0
AR R IR IR, i P o —i8 W (BE & BME B , i SR *
AR ME . BREA s REWE P, BA x5
SRR PIRRIAFEX BT S, BH 0 1k 2
P, A e P, MR P ZFEMIEF, FILH
disP. M4k dis &“TE 078 "R E .

R E S (fuzzy set) BIMIES B —TH
S ERHEAENEETB TZRES R TUINIBAE
A ERHHEEAEYP EE N R M—&FF
ABAzCEABEA ¢ A BIEMS ZGH, 1 TX
I HEFMEME R~ I#H. R E5ESRRK
ZHUY KT . AN R s 5ES AZELBRT z€A
Mg AZHBFHEE z WM BT A F A

BT AMBE BEEXEERIIN €A T,

MBS AFEENS o 8 €A UK A Wi
WI&E S, LR fuzA.

EMTE S (distinct set) HHIESIEH— K
& ERBAEMM SR 2 BT RELSBREMIIM
EE. RARN—FB WRREENE 2,6 = H4H

WET A WY WRBTF A IFEERA 2.8 2€ A,
MFR A REWES, FiCH disA.

P4 4E (exact set) FHAHESLMERES
Z— HBENEWNEGEXE.AEBW P, MRES A
WR T 44

1. P(x) |‘|IEA;

2. ~P(x) z€ A;
3.9 P(o)Hx& A;

EFBUELAYEEM

WFRE & A KiFiE P Mt 4. Mgy A P il
hZEE AFERKE

W P WHE—#E M
BE MR, X BN
P(x)

FHE—fF €AW
rME BEHEN - BOBET AWBRERNSLER

WX g AP EMS RGP MIERE XN

exa

A P Pxst)=yVr(x€a>=<P(x,t)).

HW BB ELES, S AN P YEER, WXTE
fileMBZ2€AE Px, ) BREEMN. B4, ERE
REXFXF exa TEHN . EABSIEIEENE
MF . AEBERE. HEMS REFHFUNMTHEE
At

A=={x|Pcz¢)}=ﬂAe§FP.

¥ & (comprehension set) HFH4ABEESIEH
ERES BMENENS LR - AEFEF P, MRE
B AWRMT &M

1. P(oO)H— x€ A;

2.9 P(o)F ¢ A;

WHRESE A HiBIF P WEE Eidh A TP &P

H—EREE  MEFZ A,B,C FEE P HEE.
—ANFIE P RBEE T LI R % . T E B AT LR 7 b

£, 41 7T DL SR B —

B OMERR, EE }
Wi B REMWES,
B=%H% P L.

4R AP MS T RE LK
APz =¥ 2 (P(x,)=>x € ) A

(3 Pex,)=>a ¢ a)).
E—8i" P B E

tHh—E & P W 4
£,Hi818 P B
Px)

EARDLREP BB
£.45P HEMIB
WEL N P MEESHETE - FHAE—HE.
MEFZES AFR disP WE—HENBE,F
Bt A R P RHE—#E WEEE.

iZ #E 35 A I8 (axiom of pan-comprehension)
FAABEESRN —FBELLAE. ZHEAENE
WEEMENE . EH—8WH P, AL ERBEMWIE
W), B EEREE, N ESE -8 A

A"P,
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#3818 48 (mathematical logic) $EMNEE
X. ERRAEEE T B E N A SO IEB K
AP B EHE AT B AR T B )
M-8 Ft , B FEEE—TE8LTHE
R NE—ABEEATHER T X

BEZHUERELAGEINBCHARTR, H
PEEARFEEERE E R S AR
LB IE 2 . 2 SR8 B BT 5T LA
HEPEEE £ HARBEARLTIERARLER
K. FEHPEAEHESEEH. SHEHEH ERE
BH ANEE . UREBE. AHAZE. FHREE.
W18 8 5K

HEAEEN AR EERETBENHARNELZ
—, [ MAENE SR T 2SR .
BHPENEH AR, BB FEBEFERY
RS T ERE T B REEREN
BRETF IR A9 X B0 R H BT UL SR i A & R AR
55, A BEE B HEEMEELANE. AP XFER
FAE RO B X A TR, A R X R B O B
B ORAEIARFET AR ESER, LR R
BHEEFEEEHFOMEBERER WHEKE
fi e 3k (Leibniz, G. W.). g JLATBIE RS L+ &
7 R B ABORR T B B sl T i R — R g E R
BERE WREER XA ZEN—
SyHFHARREMATHESR. LHE . EER¥RE
F JL(Descartes,R. )EZFF tR i H # KB —Fh 1%
BRORPLCARXREMTAEN - RTERMXRES
HRERAFE BEAREANERE-ITEHHFIL
R AR WBEw, MAFa RS 7 —1F
MR . 1666 F . KA KXRTER TGEHEH
ZR)—BRNEE, KPR aER X EF %R
REM BRI, Bk N ESFE TR B HL
HWiTBEHAEX—Bir, EEXEXFRFERET 20
Mt REL M, RMBLETEENLH. HR,
7E 18 th4g A0 19 22 th % A A A Ea XMt
R BEBA LM ERNA X TEERFE—F. B
BRENWAERUGRE UHEXERERE - ER
(De Morgan, A. ) Ff13& B ¥ K 75 /K (Boole,G. ).
1874 4,18 « BEEARHAR TOEXEBIFAIFLH XL
B EXERES MBE T EHFETER . B¥K
W H+ £ & (Aristotle) ¥ 8, H HFE TR R Z
BMHR. B—FE, A5 RE U EER M
HREBNEKRMER, RBW—F B M /RE LK. /i
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REE. EENRFSASMHEE™E L iy EER
AR TE A () QBB B 2 T ) (1847 R 4
REANFFTIASOXHEHEES. MH 2y, R
AERESG Haty Moy AWM EESHIHAM
AR 3 — e 5 B B o 3 R 0 () Rk K AE
ANB HUAXEAEAFITHANELEFHREH
ISR, BMSMEEMREBE. f/RER T EX
TRUWHEHBIHERAGEEE, Fh R8N
B BN AR R R LA ki, &
J& 18 B8R 24 A% B B 0 0 A R AR B L AT A
U, FERARN IIEFESEFASA T HEBRITH
BA—FMAFAREEMNEE, I ERBERE
M2 R M ZE L R HE. e, W& —L
FEWHELS BB 1897 £, EEECER B BH ¥
R 3 FEH# (Frege, (F. LOGOTEMMGESEHE ) —
BB T aBEREM S EERE N AR,
MM FERS T EE RN T BEBTRT
A8 B A A K B L, R 5 3 T S B AR
PR, X B X 25 VR B A R, TE B B 58 o R BE AR
HEMEEMN, AMESZEFEENNS L TE L
BB ERNER. R, X B E A
HEZRESRANBLINZE, FERAFS REEE
BRAR. MIBEAM S, XW M EHEEERR
AR B SR R AT BE AR Y i
W AMIBEE R E S EN T A INREEHEER
HEGRR TR AERBEEESTHNE—FN
MR EEREEHEE RN MR X bk
W2 S5 R AN Z B B #4718 LR A 58
PR R AT FE M (] RE. B X AT — R RE A LA BB E
KL,MsE TX M ERERRAETEN;BEXE
— A EIEREEEM . MM E TX M EBREE
REETEMY. EF 20 4 30 £/, KL LT EERE
B TEENER P MEERTEM EE—E
WEE REM T 2.

2% T BA () LS M AN A2 9 LB R SR i 2
BHEBHEUHARANEZ — R RAFLEERY
WNEZBEMAWMEES FE. BRSSP 0F A
MHEML P REEFER. B, MR REEEEE
FHE, BB TR A B T F AL, AR AR Y
HELHMEFWE B SR BT RER 19HE
K, EEB ¥ FEFE/R (Cantor,G. (F.P. ) TRt
BIMEHUEENELEMSY REENRTRNE
XTOETHRESL WRZESRLAANWERH
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PO R B 5% T M9 B4 R R R 2R R R AL kL 3
RETHEAMR LEBEZEMRANNEZ—. B
H s 7RISR REE EAR ER
WV — MR TE T LT Z B A BT 53
WA

R FiEAMNETEREREN LML HEE
BT ROTREK AT AR R, BRE 2
THEHEEEWER. AMALBENTESHELE
W FEME AT, A 3 69 F b E 5
ARIFEF ML 2 BIER. B T % 2 For
AU F AR A 20 it 4D 30 EAUTFEE, AT
BBV R EEEE NI, TR BT EE
BIF 5 2% o 2% BF B E 8 SO 2 AT S 3R T AR
SEB. NESEHE . FRAZE SEEE.HNE
B URABEELHMERENIELMEERENMEE.
BHEARNBOE B R A A G X IE L
HIBE ARG, AN B ZEEE EaE AL,
TE B 98 A0 33 998 F A E 2 4 . (E M $ R 4R R
BETEMRERZ AR —ORE KN Epr
P2 R AR £ S B R R G — I AL B R BT
ROBZFAENGIE.

#3182 R E il

& (proposition) MABHYEEREEZ
— BEHAEERNES, W FE, S RF
WAL ERAEESME AT, BAERDY,
T E TSR R 1 B S —— A R B B IR
e T. EEHEZE ¥R P K (Russell ,B. A.
WOZECREE 2RI )P U (A D XA H A ™
B Hu g SC”. B IA R A B X A 3] b 3% BR i BT LA
EREMBEN LB AR SR, B #— i,
PR FHREXRBEBRMUAS”. B, BT EZH0
SRR B N S TR EGE,
“OHAERLER R N”F A LA R A AR B A R
HAE—mME=rmHEABHELERN, MBE
AIFRBEMBELNEEN. A —EBKda, m k2L
HEW. 2 T BB BRI A EHE

B, XA F A RWETR? RFEHHPRENE, XL

AFECHE.SONER B EAKAS R RS HEH
W, X e A L R RE. PR, 7R BB P, RT LA
F BRI A R AR HR VA AR, U ER
#i % BLU/R (Brouwer, L.E. JO AR EMNER E XA
AAHEP A, Bt A KNS —a B u ] o B R
XFMATRRAEE S —MRET.

B B (truth value) WEEHEWEABMEZ
— BWmERME E_HEER, EEEFM.
“EUAMYR.BEERAM/STRAE HYFEC L

HEIZEEMN

TR 4R — > o R AE B b R T & U T 9% i R
WEMENE SR mEAEEET”. ERZa W
HENR BHRAEEMEF G L. Fln. 485
BAKENMEERET” M- M_%FH"FH
HF” AEX T AEEER¥ R B E¥ R
FEH (Frege, (F. L.)G. B 5548 1 3k 1.

B 453/ (connectives) 7P B i 50 BX 45 15, 7 2%
PHMEAMEZ — FEHEEFE WA EWEL A
RE BT R . B0, B ar RS i & T 1M
BAREN T E S FHaE iM% FaHa
HEPRZEN. EX BRI B BB, XHl,
B HhIRZ NI LIS e S a8
BPEARN. EX DG, "N BBRSH. &
HEEMKLEHAEFSEE”. AR A" R, &
B R Mfeeens PR AL

b B Bt 45 37 (propositional connective)
44 14a) .

[ F 65 & (atomic proposition) IR FR 8] L7 &
YR . A BRI EANR. ARG EM
B 45 18] A R B, Ar RS M % F A3 R AR
PRBN"ANERE o, B A Zar & A Bk A
“HA” M ZM_EFFHA"REEFHE.HEAEE
AT BX &5 18] 75 o R 35, IR T R B B A i B
RIR,,EENER— BT AT ML, o f 1T
PR (HRTEEFEE S, B FE RS EEr R
FABEAHERELANE S T . BT LB AE
TNFEA B B 43, W E iR (2 9B HA ) S5 A .

8 B8 4y & (simple proposition) Bl “JE F fiy
.

1 3% 45 &8 (primitive proposition)
.,

£ & & & (compound proposition) —FfEH
iy RAER 25 18] 9 iy L. 46 by LAt B R B 0 A AR R BR A
TRV R 55 i B PR R R 2% 1 A AL A R A R R R R
87 5L 0 A R PR N 1% R A R Y R 43 R, B3 (D
. M M E T A AFRRURENE
BAmE B AESERREHE“IH B ma —mn
TETHTHBHBBIRENRE WS 7R
MEBED, EE&mESHESmENEEXRE—
TEEFRANE.

B 43 & & (component proposition)
",

3 (B%) #5 &8 (component proposition )
b

E{E A (truth-value function) IRFRE{H K
T, —Fh R ER R AL 18 DL AT, F ) o€ XA
W R AR R ERB N EICE RE R
h— U EE R, G E H R n JCEAH R 3
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—HXE Y G X 0T, T R G
WEDEHTEH, AW R4 e W R ) ) i R
g fon) T Gt W T 0l O [ ¢ TR " 0 Y ek O G [t R B Y
AT D SIMT) U & [0 7 B & 1 26 ) R B¢
YEYEXNEHIENPY Y E & L BRI H
R R — S T H L RS G R
BUROE, Ty HEFE YN THIEYICMA YD
PSS ¥ & X EHHEAHEEY NEHITES
XEEE W DT L X CCGET) W KEE
BCH I B o [t R SEOCE T O B R e
N YILY B - LGB 3 (o B oar AL YIS L)
Y h EHE HBH JE, B E B, G B O i
* Ik o [ SRR O, I RN

Lo | OB A YK T R 0,
Lo L B EE U S Wk
SO BEHEZ L HEW LI,

C BRI H NI
bed |04 FVEY hBIAPH LW

BLEHHKEEDLS I 04
ch DM A, [ B BB H B [ S e e
[ oo eee ¥E, MM E MY H SR
FoLD i d Mg, RS EHNH; Doy 7 BIMeg (b
W I M bIDDCd W) b—d R WMF DT
¥ MEKE D, Cpan o B B B E— 2 [l
BWEE My Y@ (uoneondurn) [ B E
(AT, (w9l sandunisip) M X iy
[t i, T (wiaoy sanoun(sip) M Xh i
"M SHCOFE)E GH B T B o ¥ 56 LU H) B (8] 2 i
WHEYMY AL 06, O hEa T
Y —EWPY X EWL Y dg 64

g g g ERYEFEHEEEY
N/ Ld ¥EWG ' v—EYEIEYE
i’ j’ ; S bl R, (1 B0 0 ) G R

T —HYXHE by d IR
bpd | bd WNHR WEZDIEILE,

GHRE [ s o 08, CH¥E [
H—E WETRYAXVRIY FREX X
YEHRET QAWK I NG, M FBENE
FUXEY, BY MM EL—BOEd by I B
URNER HEFOE I, B LN 0E,
HIERK—H WM BRELMWE, h2HEH [
S EREWE, h BB H SRS, R
ch A (R 2000 L0 % © i X LY O Y 08 A 2 T O

A7
bed NEWIEH b1y I H LYW ONT LW I, B
GEYHH; bed BHNOE( DY 4,03 bdy XE)D A [if
‘WY M DT WU CMRENE VW N L E
HEC—ZEBEMEE  (uonounisip) [y 14

WY (wes sanounfuod) i &
e E Y (waog eansunfuod) Xy B
"3 S 2 B O B B ¥
FEEHEZEHGH T
g |lus HE L TELETWTHIEY
d | L4 FUYHY BOWHI+L
T BT B Y TN,
‘ _ BYHY o RS B C0f g
bvd | b4 (DX WMSNE WS

- S AN TS RALM ey 40
by d FLHYWbYI bHI,BUSEHNWE DI
HIME(DH 7, WE DI b7 HE)bV 7 fif * Fy &9
VB DOd M R T, LR Vo B
HEC—ZHEMFE  (uonounluod) iy
WG N (waof sanedou) T
R
HEREMET HLY YK ILENHR EXK I
HESXHEWBRZ I LY I LY T
=, e 7L fif‘ ELH T
0y —, Ry 4y 60 & S i) " 3= 2 &G
KPR RS R
MR (T A, ELIN T ~TE)
FL WY I F (YW
FEHd T Ny an &
HEE —ZEEHEE (uonedhuy mIy
B
RV N R (L= AT U S B e 7 1 g 3 )= 1=
HOSO0Id) WM Z Ll X B E
HE NUZEMEHHEENF P HEHWE
B EFHEL —bLNXE ¥BDEH—HL—R4H
WY BRRFEL —Z

i g A EHEM
A Ld (DS AT XE
j j’ i WO bed G (b d) ) W
’ BE X R GHE ¢ D

Gy | B¢ HAE 4K YK

bed iy ERIEL Y
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EERY R BB 2RI HEE (Frege, (F.
LGB e IR E AR N 4498, 43R X 4 LR
FARE. B pg WRF R AEER, pog BRI
B AT R IR A5 R0 E (BAE D B ER 4 BR O R A
P F 28 R 5 5 J T (BRA 3D MR RN S A

#% 417 (conditional)  WL“ZHR1A]".

Z |3k (implication form) W“ZERiA".

B (antecedent)  WL“Za ¥ 1a] 7.

J5 1 (seccedent ,consequent) W, “ZE iR 7.

% #rid (equivalence) FRFRZEAEIA W& {4iA.
HEKLHEZ — BEH=""-",“E"EfF5 %K
R pog BN N p=q(R p—q,Epq. i p
HEMNY OFRFE p Mg ABWAE p HHMNY
¢ HEREGEXRRGEp 5
g WEMETELME,BFENE ?q r=q
BB B an . B R AR
MNREBNF“ZIM—_%FAH"
KA 181 AT A4 B R AR A
KRN MENYE Mm%
FH”. EMEITHEEHE
BEREXEL KW p=qg WX F . FRRIFMK, ik
prg BORE. FEFEMA LN FHENFEFS £ (5K
A BB RN 0 (3.

Z{H17 (equivalence) BI“% 4] 7.

W4 417 (biconditional)  RJ“ZE#iR .

4R (equivalent form)  JL“ZHTiR .

ZEif (the left end) WL“ZE 4 iA]".

B ik (the right end) JWL“%4HiA7.

- Wi & S (assertion sign) —FEBRIEEHS.
EHEER YR BB EE R FEE (Frege, (F.
LOGHOEESIANFS " B E S InE—m&
PHILEI— p . BRIE p B S BREN MEE¥ES
# (Rosser, . BOMEEH BB ER.JEXTHK
(Kleene,S. COXM KA S HREAET KR, KER
“D,yD,y,D,m—E”#R ES[ )\ D,,D,,~,D, #
W AT ER T HES: S n=0,“— E"&mR E
RAEN. A—EaBEEMEREERES AL
BMERM EMESURRNZAREZREF 2
AER, a1 — A2 ETA B XA RS R R XA
AR BB F IRB K. A T HES 8§ m (S A
WS FRRATR. M THES S E (S EE) M
ﬁ}’ﬁ‘ﬂ‘]ﬁ% ﬁjﬁﬂ’ﬁ ab= g EP’Q y‘jﬁﬁ&%’ﬁ j:”—E‘l‘
.

SR
SRR I TR

¥ #® S (deduction sign) W“WiFES".

BI# (premise) JL“BiES".

J&#& (consequence) JL“WiES".

9 8 T 5T (propositional variable) IR R 6y &
FH MENE GEEENEREEZ — a8

o2 EE M

HESTRAGENHS. mEEEARNEE MW
BRI AREMESHER S aEK EEZEREZEEXE.M
TEM B B MBI REKLS R K4 Ml
9 FLAE 58 4 AT F LA o o R Y MR T 6 5 5 T LAFE
AR P R A BAE, TR 5 R &
AR A B B R R A AR DT OUBR B T A R e
FHERENE —"RE"R,ERUKEMESK(T,
FyRZEsm AT, RREEE N R T SE R fRE
B R R O A AR (B D).

8 &% = # (propositional letter) B “fy i 45

i & FF (propositional symbol) B “y & 4F
j-—D”.

5 2 & 5T (propositional constant)  W,“ 4y AR

a.”.

fF R ¥ T (propositional constant) W, “#y @48
Jn”.

f7 38 2 3¢ (propositional formula) IFFE R
AR PEBERE CRER-THARERNFTS
FRol. fedr BB F, AXEE AN E LG, #
W E—-PMRAELNMREHE T,V A =HEE
FLaRAXENNT:

1. AT M E TEAR.

2. R a BAK W o RAK.

SUMB a, 3 BAR, N aV B.aABa—>f,a=8
¥,

4. RER 1~3 FZAHMA AKX

Hit W ERES T p, (p>O VI p HR
AT p 71 pg>FHWARAK.

FiE 3 (expression) FHEBHEAE. HEHFTK
KRS HE. ~ARXEBEREL HREARXKLEARK. A
wm,p>REXRX.BFEARAKX . BAEAFE W
R 3R 20 B .

5 B F /0 X (propositional atomic formula)
AEBRGERHAEAR. 8 H S — B L®
WAETHBRMGEARX. W p.g EVHETA
KT p>q, 1p FHAREFAR. FHKLEIEM
MRAAX. RAMBEESAR. HWp,p>¢,(p A
OVr BB E AKX

B E &/ (propositional compound formu-
la) WU“HfBEFAR.

ST &BE W& (adequate set of truth functional
connectives) IR 2BKEE 1AL, & T EEBK LA
HAEWMES BEATIHRNKERNES T
EEM—TEER, FE—MUHREFHRLERAY
B B A3 AR A R TR K B R
HBREMER. LV ALV LT AL (T
EYHATHFENKEHE MR -G RENTE
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S (zer ey RBEG U LH T A ¢ N B B oy BY L »
O MEFHWM » ((T x )= F(T L)) =
IR BENGUYOH 2 61 M B E W WY N H) MR BEE
W2 B L) =F 4V (D—d) =0 3 "W BEE W
G Y% BB b Gy M B U [ F) 1 B 30 B B W GH
¥idddy —  (epnwioj Jeuonisodoid e jo juswu3isse
Buidysnes porenies) W BE M W 0 B V2T B Y
AR EE
MW GE 0 (2T D) MBEVEICH 5 AC I Mk BE
MWL » 60 5 H) MEERLH 0 (g T T) =
TN BE U G 2, 60 [ MR B W B ) M BEE)
WEH o B L D)= 4V (b=d) =0 31 "W BEE) W
GH R B X WY 3 S For 22 BE 5 00 [u) 1 3 BF -0 BE ) 0 B

Ydhdd—  (eInwioj [euonisodoad e Jo judwudisse
Buidpisiey poreinmies) WAL R MBI E 7 B &
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VB o (LT D) VI L OBV EGH » 7 4
T FX Y i <L Y2« SR BE Y B E [y b7 WEEN Y
) IR BFEA L IR EENG B IR B WL 0 £
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L.o(Ta)=_Jo(a);
coaV D =c(a) Lo(P®).

cola NP =a(a) No(p).
.o(a—>R) =a(a)=a(B).
Lo(a=p)=cla) Zalf).
VLA = S E XN

G o W DN

T ¥=T T Ar=T
dr=F| |1 VF=T| |T AF=F
Tr—r| \FNr—7 |FAr=F

FNF=F| |FAF=F
T=T=T
T=F=F
F=r=7

F=F=T

E—IRME o 74— AR ST L — AE . T

BET—THIK AR, E—FIK A H—HE—

W B o 52 6B, (15X Br A s REAE T po R
A(p)=oc(p).

Bl & A 3% (truth table method) —FRKE
HRNEEFE BAARERERGEERELXK
HERHE XHFEREARINE AP EL T
FRRTRER HAEHA A, RIS IR . SR )5 B B T B E R R
MBEEIHEREFATEAZARXNFLAANE
H. BEIFHEARXWEME. Pl KA e=(1p

- (g MEHENEARNT .
pqg |T1p TIq| T1p>q | T1gp | @
T FF T T T
TF FT T T T
FT TF T T T
FF TT F F T

MERTTULRH « BAEAR. BERGTEEME
PEREVHRSMEENE . ERFSEEER, WK
BERIER, KEBEK EA—-oXEKELR,
A EARE Ht S EXNFERAN AL ARET
fERRK.

Al # B A K (satisfiable propositional for-
mula) —MABEAR: EXEITBETHEINENY
AR EARX. Fl, AKX p—>q
RO E AR FHAXM FRIKRE. T, 2R EHE
HT. EAKEAXERAMHL AN ETHE LR
KLEBEKEARX. LHEHAASHHATHEAKX p—>q

HmiEZEREM

EAEAKE AR HAXFHIRT.F)HEERN
F.— Mk BARXARTHENAK.

fo Bl sk B a3 (valid propositional formula)
HHREFR. —FaBAR. T FEME R, XEHE
BEEMMEARX I Er Kk E LK. #npV
Tp BR—IKEAR . HIEILS p U ARHWE
EHE A AT K EARX BT i 52 8 .
BlmAKEAR T p Ve RBETHFRE, T(TTpA )
R T FERE KRAXEmEEEHPTREN,
FE— Bl 5T A i R 0 B AR A P M L A 0 U
RKBEAR (I BT,

EMBEHEPA X AKRELARX . XXAKXFR
AHEREX S AMUEEHEEBEARTHEHA, W
SR R R, BRI R Aar B E B R K E AKX K
HMER. AR p—~@=p R—HBWIEL . ERK
HARME R ZERE DR p, W g HiE p”
ARFEANTHEHRE T X FHRBECHESE
AEM ANAAETRREAKELAK BN HESH
ik EAR N, EE2HNBE—LERER. 1
(g ER NI A ANNARNERE®, R
EaBEBEARETBATENML I AL NER
R EAEAR, HEREMNSHMAEARXK
BIFFELFT AT . o EEE S B2 K F BT 20 4
SOFERWMEBMNH—THEEERENEBET X
T 28 TR PR T R Ak B 3K

J By R R AL AR R SR SRR S A A
HZEEE. Fla, R’ o, 3 A, eV H=(lEVaO R
BT HAEBKGS IV P IE B R EE A A
BHZHERACHRE . Sa/d, oA, 8 ERE
F MEMHEENZERSMBEHEENREAX . AF
MAEAZTMAAFANBSER. AW, WERCTTO=
aEHRARGEH L, BHEERE XREFT A L
M.oEHMEAERERREFEAXBLURLIFERZ
i 38 73X 26 20 7 BT R B 1) 5% AR A AR

22 A E it (implication paradox)
~37.

o EEHIE S & (the operational laws of
propositional calculus) W“frfBKEAR".

i & 5k 8 & X (falsehood propositional for -
mula) PR EARX FERE —MaEs
K. X FAEAT 35 IR H B E S| 8 A R A 4r
BrkBAK. Bl pAp B—PkBEAK. —4
AR e BABHYEHMNY T« RAKER.

& « EEMRE (De Morgan law) —Fhiz B .
ZEEREARNAORAR . HARYE L A

1. 1 pV=C1p A1,

2.1 p AO=(1pV .

RE R M TE - BERATT AR BHNE - BER
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REMEMIHEER. B a= (p—) Ar. HEFEF R
HiBRE R (T, T, T),(F,T,T),(F,F, T)}. Al
HEHh—EX al:ﬂl A B, /\ﬂmy\:q: Bis P25 P 5
Bl Xt B T iZ 4 e UR B & 18 IR B9 AT 8 5 B i
HiX s a SRR BERERRET S LT, N
SRR ASRRNPERE S, ENMEHFE TS B
HEEEI I =(pAgADV (TApAgAr)V (TIp
ATgAr) .o e EERITEER.

HAEARBYE RS ER (special conjunctive
normal form of a propositional formula) —fh4%
RETE TR, BIRE — A A W7 BB IR
REMBEHATTER. ] a= (> Ar. HEFR K
BIEWEN (T, T,F),(T,F,T),(T,F,F),(F,
TyF), (F Fo ) ) M —EX =5 ABA
183/\184 /\ﬂ‘;’EEP 181’182’183’184’185 ﬂgé}%uxj‘ﬁjﬂ:iﬁ
T 5 U 5 UR 4R P & F5 UK 00 TR B AT B K. B X
TR R R - E B IRETT S VAT, WXt 5 7Y
AR EA TS, BUEH S R\, E
BR =TV TIgVHOIACTTI VgV I ACT
PV APV TIgVr)A(pVgVr).dH o BY%F
s,

A B G #E R (saturated conjunc-
tive normal form of a propositional formula) —ff
FHROEIHER, BRE— 8L X IR E
IREMEBHETER. |’ a=(p—~¢) Ar. a B FIL
BIgIRE={((T,F,X), (X, X, F)}, i E M —
/5= 0/2,81 Aﬂz»ﬁq: Bis B ﬁfﬂﬁﬁﬁﬂiiﬁ»ﬂl R
&I (T, F, XM, B MEIEIR (X, X, FOiH. K
AN ETRIRFEAETT S UL T, Wit o7 A4 a7 28 B =X
FEATS;EHIRS UL F, WXt R R S ar B
EH S;EX S AR, WAE XS Y & 457 B
S AH B BB X ME Br="1pV g p=r,a B — A
HWAMAEERXR /=1 pV Ar.

AR B MBS ER (saturated disjunc-
tive normal form of a propositional formula) —#f
R SEX BRE—-TwEAXWEARE
BIREMEMTERR. B a=(> Vr. « HILF
REERE=(F, X, X)), X,T,X), (X, X, T)}.
o — 4~ E =8V VB He Bis B
Bs R4y AN R T L& G o = A48 R 19 17 5 A =K
fig i X e s A B AR 1R IR S LU T, U7
R ERABR P EHE S;FEIR S LLF, WX
HIEESERPHE TS HX S BABIR, WAEXT AL
MRS F S AHB. RIFLEME, /=12,
;82:(1»,8327‘»‘1 E@*@ﬁﬁ%?@iﬁﬁ

d="T1pVqVr.

EEE S B MM (modus ponens in a propo-
— P AL, R E A B A

sitional calculus)

B2 EEE W

HIAEEIE WA ARG AR AN,
WH BB RN ava B By B ara—r@ Al
HES B AN EBREEL MR- THEK
HeiEyn BB En, NENEHE2ZEEN. 2
BALMAREE T RKEME, IR a,e—>8 BARER, N
B RKEK.

H 3P I I8 (deduction theorem) JRIREEE
HOEGEHE. BARXREHEAEN - EH.
ZEBWE R T ALRXE .8 ALK H [Nat—
By WA 't o—p. H3 2 MK ERE T HE Z R
MRAMRK THa A LIS B, MHE Z BRI «, AT LR
M o> EEABEREPHEAEHEREHER
WHIHKE.

€ H % 18 (propositional logic) HFEBHEK—
o A EPHRME B AR RS
BB E mBr R U RENZENEEXR.
BEBEWEARENR AMEEE. — M aEEE. B
BN R G LT L4 H AL

1. 4HRERAY

D RS K afaBTohias ks
BRERPAS.

2) BN, K aE AR E L.

2. HEEAR 4 (UFRBTEHB )

D AB.ARRGHE AR KA, H A 8
HENABEY IMmEEZBENEST .

2) HEFALN, B 28 SR T i E B AL R
FHREEASRBMN, BEXEZHFEEERF 2
AL

fip Il j% ® (propositional calculus)
L2218

HARBAE-NREH 6T RE RS (Hilbert-
Bernays’ system of propositional calculus) —Ff
HHNTEEERS D EEREEA RIAE
(Hilbert, D. ) #1823 J1 /R & {7 (Bernays, P. )£
1934 AF IR HICB2E B D) — PR H M E
BRERGE. ZRGEA AN BRKEE. " (HE,
“ICEBOV 7HTBO , “~"GEMD " (B ). &
ARG SHMRAEARN EEREEHABKZ A&
ARG RAH. SRR =428, 2B T —1
ARG A B FRE. FH A B RN ML, R
T, A0 3 U BK 45 1A] 19 5 3 2 2 AT | 5 X R A
JLAABESL. RN AEMT .

1R FHKAE .

1) A—=(B—>A).

2) (A>(A—=B))—~(A—>B).

3) (A=>B)—>((B—~C)—(A—>()).

2. RFEBUA

1) A & B—A.

L i 1
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V<V (¢
V<V (2
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iy B E E R % th i (consistency of a pr-
opositional calculus system) fBEBEANH RS
M—1TEEER aEEERES AR G R, EE
B D B HARRIEE A RGN A
EB AR K L0, T LA AL Ay LD AR R AR
PE, BT DL HEE ) A9 E B R ok B Y, R BT B 3
AGEEAE LB EE. FTFE—-oRK ety a &
EFE W« BAKEM, Ta BAMBE, LT o RH]
BB 2 E N IR IE AT A N3 o 2 38 (R AT 3
B WA R R G B B AR R U

/TR By ¥ 37 (independence of axioms) /&
HRARGHNEERERZ — MR- ABRGEHHE
NEEZEGT AT HAMAEMEL, WFRRXRET
FIABARMSH, BWFREMSW BNZRERSR
NEE M BAAEM TN RGEEREHY
ARG REHABRERA ABEM M HELA —5%
RERNEAHR. EERFR JEEHE¥FHE
#% (Frege, (F. LG ) it s RiE B R
AR A BT AL J5 XA B T AL RS,
AEBHANE HEIANEFNE ZFAHAIIHAS
—&RLE.

Mk (individual) —BrZHIMEZ —. 50
IHFEETERMARAGEY. MR EREKLY, AT
DUEME N, 01 U %H 4 W R K. 75 &
FOMNMERBER FRE M. RN EY L E
RS B RERIS R M RAE R, Bk W
YR 7RI R BRI 7S A A

HE—TBERGEF, AN MEERNES R
SRR IR FRIS L LU R AR S AR T, #R
FANMEETTEEHFER W oy, FERER A
BETRARER/E DR, MERRELAN AT
B—A BARFENTEOFES A MEE T, @
#Fﬁ?‘ﬁvﬁﬂ a’bscs"'ﬁ IO»yO»ZO»"‘ﬂE?%E—?-ﬁHﬁH»
ATH 2 #ade . MEE TR WEAR .

A E15 (individual universe) W “4~&”,
18 (universe of discourse) WL“A&”,
M EE 5T (individual variable)  IL“AM&”.

A& % 5t (individual constant)  BL“ &7,

8 37 (predicate) —FpBt g, DI Ry e X
. BB 1E A . 5 R R AR A R DL R
EMNZEMXR, ERFHREETHROELNTR
Z— A2 RAEE e B 1H .
RS AC ORRMIGE, M AQ@) Rl 2 &
B “="(EFTOWR—1iFH,. REBEIFE, HE
8 1) A — ) 2 I R HE R B AR v
ZHEIE . REIEE AT E L, R R
S AZEITIE W . —JoiE A i iR &F. Fon i A
EREBEMEET. LEMRMIER AR —TiFiE,

#HomiEEE

“="RZITiE .

— IR EE FRIERA="(F T ISR
BRI GEAR RARE BIF . LIE A A A2 w28 7T, FR B
A TT Il F TR RAR . B R IF R T R 0
R JE— AR g s B Lo IR AR T, BliE Bl E R
B ILAZE AL B 1A F T A9 25 7 o 38 LATR AT A4S 1 =X
TR AL IR WA E R E AR AT
B4 B9 207 418 1A a4 5K

1B %818 17 (logical predicate) [L“iBid]”.

3F iZ %8 1§ 1A (non-logical predicate) W, “if
14”7,

188 T T (predicate variable) HL“iF 1A ”.

B RIE R (stuffed form of a predicate) IL“iB

187,

15 17 #F & X (name form of a predicate) I
“1814)”.

&% 38 (function)  ZRFR A L. — Fr gk 4%, #5 LIS
12k 35 Ay 8 B RO E B Bk . R F (o) /o “r 9K
F S (o, TR e f oy 27, F,S S R2 e,
4% BR 1) A BT & AR ST AN B £ 20, B iR T 43 O T
PRTA],—JC BRI . ORI . @ E R MR EMER
JUERH. AT R F B2—JCEHE .S B I0E
AL LA BRI A S 0 AR 5T, R N pR 1R AR JT, B BR 3R
B, 0% HFERER. BiAATEEHEEHE LT
R IRAE TG, Bl R E BB UAZAL. B W L., (21520,
e zn) =2, BN (m=n>0)FR IR A,
SRR M AR 7E bR R J5 TE ) 25 0 3 DA BT 5
B F A R IR E. FE R A S R ED AR
7% T BT 45 0 3 F FR R oR 1R 4 45 2K

IR Tt Hunction letter)  J1L*pgia] .

& 52 67 17 (projection function) I, “ g 1d]”.

iF R E X (stuffed form of a function) JL“HE&
7.

B iF Ay B X (name form of a function) WL“H
7.

B 1A (quantifier) ZHERMERAMEZ —.

HHZEHESHN MRS . E2RBRASHEAERR

- BIGEAR R R R S T IR A D B A L TR A

BEESR AR ER, MIEREENRER. BiFE
EERFR B Z B T FW, (Frege, (F. L)
G.OBEEGI#H.

£ &\ (universal quantifier) %38 15
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KF 07

fF £ B 17 (existential quantifier) ¥ BHEE
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BEHARX. BAK e FF 2 TAHBNMEZETT 21,
Zys s 2, WA () (Txy) Q) A «a T
AHAR. — N AREAHRN, YEMEERF
7 H A R A AT R 5.

£ X (substitution) HiREEMELREZEZ
— i’ 90%—/!\*%@‘@'%/1}:&’11,12,'" » Tn % (4 ':F'
B CRBETR) B EAETG o108, 0 ot, K n AT, WA
Tty sty sty BHUCEE 21,200,052, TE @ F A H
HARBEE KA et st RA 2220000200 H
ZERAAKS

(tlvtzv ”'?tn)
b
Ly Ty ***y Iy
t, 1y t, Lislysctt i,
e, 2 H [ R A SR A
gD(Il,-rZ’ ’-rn)—iga‘r1vl'zv"'»rn

L., of(x,y,2) =R(x,y) V T(y,2),t =27,
)

A
(t)sﬂ: (I Jsv:R(x,xz) V T (2%,2).
y y

RAB—PNEEFER  RALTRLLRABH
—ATt RA—TBHETT 2, WHH A8 2 EL
XA M B .

BRI T4 A # W (substitution rule for predi-
cate variables) 18 iA (M & iA A T0) AR EM T
BN Z —. ol RAMAREB R B (S ®RB),
FEHRRKPMAXHARE TSN FH—U1EIT(E
B 8% 29 3R &R A A ], 2R 0 8 D ACOA =K B AR D 3R
X, B X AR A B A T WA B AL . 1)
WM EBELEARNV LA z2—=Be | (b4k A, B #4517
WD HIE aler,e, RN A, AR BRI, 556
KA K4 18 (V) [A wz—Bul. REK/DMMUA
R alerrer, ) RAB (V) [alu,z,2)>Bu .

&% 18 35 7T £ A\ #1 M1 (substitution rule for func-
tional variables) J.“18 1A 38 oA AR 7.

% 4 (change of bound variables) FiFEE&
MELZEZ — E—TAXFH—-DARE TR
HNBE—ANHRETHBE. ERHRBAARNELAR
B EME. Fla, ARG [A<yIFHMARETT
BNz BA) [L>y]. B ARSEARXESE
#r.

2 & # W (rule for change of bound variables)
BB MG EN. Z A ERAXFARE TR A
FEEARE. MR- AR « FREETT v KA
HHM(EHBARLEID, HB e —T s WEBH D
B y W E RSB, K RiEH B, WXKE

Wo)e= ¥V y)B, Axda= 3 y)b.

i (replacement) FRFREHR. IBREE N —
FMiEEEE. RRERX « EARER fHFFE—-IPEH,
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HEZHEEM

BB BRERTHFES
s

w2z Bl EAR B=UVa)—ad,H 7Y 251E K
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NY)—=a YV a)—>7.

i8 17 R H B ¥ F I8 (replacement theorem in a
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AR HEEAE. & o, 8,7 HHHRAEEL
K. o, 3 FNEAHMNMEETT 2152052, ,BFE Y

EFI ﬁ—/l\ ll-Jl_JI F)l-].n ﬁl'J })}\ a(l'lv Toy *** I,,) =
ﬂ(lnxzv'"vln)ﬁ}?%
a
[ ]757,
B
BI3R B X (prenex normal form) JZRFRETER .

—FiE EE R A . 8 H — V) 8 i8] # ok 3% & € #h b
F 20 2 B A o L HL A AP A e 2 % = oK 3 B OF
WEEARX ®BQe A,V —1MARK « BRTEE
R YANEFE-NMASTERMHAR B, #1%
a=(Q1x1) (Qzx3)* (Qux,) .

B, ARV [F@)—>G )R —PRRIER,
VO[F@VG@I>ARMIARHRER. 5
— A E B A R EM AT RE R A P 8 15
BAKXKMBRER. #lm, AR p—~Vrd)a(x) BIET
RERX IV [p>alx) ], st p H—Ar A TT.
HrE e B AR 7E £ F B iR AT i S B BT R TE
KA ER, XHRIRER. — AR e
HABEE, YANYFE—- A ERENAR B,
18

a=(Jx) Tz Fx,)(Vx,)

s (Vx) o (Vx,) B(m=0,n=20).

B, AR py (VO Flx,y) 1, Q)Y [F(x,y)]
R B K.

#7 # B9 3 X (Skolem normal form)
.

Bl 3R 35 & 7F £ & I8 (existence theorem of
prenex normal form) BHEEHNEEECHZ —.
ZEENE BAHEENE N AXETESZEM
RIBTSR A . B SR A7 7E & B UE B B BB AT 1, AP
IERAARGEHTRAXMREAWS R HE, —F
AXWRIRELAR B .

BiREEE 18 EAY B IR (assignment of a
predicate calculus over an individual domain) —
. 18 IREREE R R E SURRE. DR 1
FHIIRIR B R T RGBS o

L X g — T p.o(p) €E{T,F}.

2. G — P MMEETT 2,0 €.

TR R

51



o g Bn der T
LI=E d=o Wl
[ g=g RCSC: NS
HCELG g oo W NE7 S ML (et B I B f <0 301° T BN
T ) i ¥ SRR B — HE BB (smnofed 21w
-tpaxd ur srdioutad Lyjenp) [iif i ) fix £ B 1 B
(EYHTA N (DA (TE)
RS X (D O(TE) V (D) A (FA) 7 M g
i
FHBECDMERIEEA BRI C
WELV L Hl N\, R T
frh o B L0 WEHENK
G vt =, BB Y ch 0 7 HE B »
ETH—EHZHEYE  (pnuioy edpaid
© Jo e[nuwIoy [enp) }E ) X GH YT 7 B B [t Bt
A= (D)o(X B)— (L <= (D)

(i * M H e 4 ST N
7R W AR — M (eynuenb renusy
-STXd Ue Jo o[nI uonjeurwi|a) [ijf iff ¥4 B! B W &

W 7 o

‘(Do — (THo(x A)

e~ i 7 < ok — ) o Bt B
~IoAluN Jo S[nI uoeuIMID) fif i % Bt ke W T

TEHEYT Y

YV IH (L < (D)2(X BV - (L~ (2)2)V i

WY [ BT L 0 W B ML Bxlds £ 7

T MW F B — G E B (1oynuEnd [enUsST
-X9 ue Jo 9[nI uononponut) fif iff \ |5k W

EHERDM Y ¥
WYY hE ((D)P(TA) ~ DV - (D)0 < NV
MY |G B0 MR EGH X Bldh 4 3
LMW R B — LI E B (Feynuend Tesioa
-un e jo d[nx uononponul) iff i \ |s M EHE F

TEHE

( SDII’IOI’BO QIBO!pQId

(1a1ynuenb yes

(e B OH T S (o B N7 —
¥ JO e[nwio} pooyssie) }E 7 B M [t B &)
W E R BIE N, (ABojoinen) L EE

TEVEEEE HEN T Y

N R RE e EEE A (snnofed a1ed
-1paad e jo e[nuwiio} pijea) ¥= 7 ¥ Ml [t Bt ¥ >

NEN7 6 H [ B OH Y M [

Tﬁw\l/\l/%ﬂg* 3:_:\‘7/%— (sn[nofed 3123!p31d
B JO B[NWIOJ 9[qeisies) NI7 B Ml B A Ml [u

TE Y T Y

\I/\I/ﬁﬂg* E@:‘Z%;ﬁ— (urewiop [enplaipur ue
I2A0 eInwIoy pooyas[e]) EZH} EH T By 4

TE A M mT 1

WY KT HEYNWHT 1Y B o WA

A
<THGW HWEHHHTHTC RSN YLL
VEXMT 1M WY E K A<D
V7o i ESHE K MRS —HWT I
WY LB EY Y FF—  (ulBwop [enplalpul
U®e ISAO0 BJNUWIOJ pI[BA) ;:_:V,E&L[,Eq‘mw\l/

e
Wy G R o G 7 R et BN [ T EE CE
CEEGH ¢ (T 7 € JRBEN] MR B — B M T 20) M
SECHT "7 [oj HGH € EXACH CHY M BT T %
Y~ Feo v CEKEL 2T YD JREEE X OO ¢ GH
M F o {2 =1 {1} ="T[£<T](TE)
7 b ot gy " YES7 GHE SO RN CH IR BE L T Mg
L [XEf Y7 —  (UIBWOP [ENPIAIPUT UB I9A0
e[nuwioy opqelysies) 7 H M H T H P

o =(D)(TE) M & ¢ L= (X)»(TE)
B 5 (D)o B)Mi T 7 B er L F ¥ oL
A=) (TAME L= (T)P(TA)
i * B A (D)o By T 1 3T o —H XK 9
RN gE R S
WM ERROE XV R W
(HoZ (v)o=(d=n)0"§
(Hoa=(0)o=(g<0)o"y
(o (wro=(gVr)o-e
(oR (P)o=(g Av)2 T
(D)oT =L )91
TR e M7 o Mg (E H R
A MEHK J 7 B0 Y BERTEEHEY
HEMAMYSWHD MEFMFI—T M (sn]
-No[ed aredipaid e ul UOFWUIEA)E}}MgE}E}E?

N ARIDMA
T=D[RU % WYHL— BT 15K Do T
ORI/

T=D B U MY E N — T T KD e

(Ut 1= {d LD (o

(Wt =) [D(T)00T
o M GH ) 3 e T MR B
GHT 1~ T o YE7 T e P ¢ T AL [ B TY
‘...‘38‘18 gﬁ,@@%@“d‘...‘zd”d :]'_L@@Q;ﬁ"‘r‘...
e UF Y HHE BT o Y7 HE A
"I EEGH By o Y7 ] B f i dy —  (utewiop
[enp}A;pu! ue I3A0 sn[no[eo QIBOEPQJd B U! BIDIII.IO} }O

yuewuBisse) W BE GH T 85 9 | T 3237 8 ML 1 Bt
[t B OC ©

YWHE T T KD LB —FX T
" B0« (U

HL—T IEQDHO Y U —8 ¢

B & & B



FIRAX AR, AT AN — 2 A HG R 52
N E A — e EHE. fla, A EBE— V) [Flx) A
G@)I=LWNVF () AN (V)G ()], F) X8 W)
BEEIEHEF T [ F@ VGCWI=[EF@V
Ax)G(x) ]

iE 7 R EH 4> B M M| (modus ponens in a predi-
cate calculus) BIRIEE M —FMHEEMN. & 8
AEEFHAEREE AR, EREE S AN E

Ala— B),Aa— AB,
HAR o B BATBIEE A, Wtk 4 BN 5 iy
VR A4 B AL A [, B R O A A A U R ot
B F 6. skt AA RARARK A HEHREE K.

BiAREE QX EEKXAKZE (deduction of the
negation of a formula in a predicate calculus) {#
WARKM —MTEFE R« AE—AFHKEHE
“>rR="HEREE AR « MIENELIT

1.HF a HEFAR R ,a25, 0 sa) (n=20), M
a HTIR(x »xys s X0).

2. & a8, M a =48.

L.E R BVY, M a =77,

4.F a B BNY, M a =B V7.

5.4 a AL M a” =),

6. % a HV)B, M a”=(Fx)f.

AIDEH e="Ta , T «a BRI « W/ E
K HEXFEBAE T EMRE.

B2 87 8 & (predicate calculus with e-
quality) WHEHESKMIFEER. ©RHHEEES5EE
HEEGEX B THABEABEX NPEH
HENABRATHBHRG. HEHELABNT .

Loe=z, JAb ¢ KT

2. (ty=1t)=>(at)) =alt,)), Whb t,,2, T,
() RFEHTT z HAR.

Pk X i 17 1% 1§ (restricted predicate logic) 7R
FR—HiEEZER— N EH. —fEAKNIEREZE.
BB 1 B R R 7E P R i RELBK 45 18] A1, BT T e
B 1A) 18 1) R B LAME R AR T, T B2 1R M 48 F 2 T
WREME. —HBERENHR ZHEE, B L
EXA B BE—-HEZBAREBHAN. BARA—HZ
BREARAIVURBIRZIT A, KiE LT
FEEALIBRZTMERE TN ERTTHNE
). i, 4 A, B FIBHEET, AR Al)>B)£
—BEEHAR AT AB[A@W—=B@IHA
E—MZEHARX. —iBiREHE NI R RE %k
S )% 88 B TE X R G54 BIRR b — B 18 3R B A gk
XiBiREE.

— Ff118 3R)3Z 48 (first-order predicate logic) BfI
e LiFE R,

- —WKri8 iR 7% & (first-order predicate calculus)

#o®E e E

TL“%e B R Z 8.

¥ X i8R E E (restricted predicate calculus)
L% B R Z 8.

1817 1% 48 (predicate logic) FEFHEH—F
g¢. BNE IR WRZ B, BRoT B M L PRIA] T8 1R F i
i, L R X 6 iy 1 22 {58 B 1) T oy R K 5 1R Mg
B B8 A 2% i AL F) LR N X Ay R 2 B B B R R AR

18 17 7 & (predicate calculus) §1EB 8B K E
RERE F- T HAEEREREERER BHE
382 57 B T 4K (Frege, (F. L.)G. ) F 1897 4E g7,
HEXEHRZEFRD E Russell,B.A.W. ) fE
[ $2% R A& KA Hilbert , D) WAHS R T TH B
KBRIERE RS . FRBRNEEREENETEELE.

ig A B9 Bt Corders of predicate) iF 1Al f—Fh 43
BRI, A—MEEL LT, ERAEETT N TTH
1B 18] 2R bR TR PR A — BB B — M eR iR R L R
I, bR A BT A R &, L 1, b B ok iA) AR
JC. 1B 1A 2 I R AR T B R RR A B 8 R E Y R
), BE M5 B 1T DA G X R v Y #9948 1) N R 1)

ef 17 B Bt €orders of functions) W “i§ A 1Y
W,

J~ X 18 17 ;% 4§ (generalized predicate calculus)
FREEE. HEZENIET . HREIFENESTT
AT LR AE T, T HAR R LK A B 7t | 18 1A
AR JTEY R TR AR T IR RE . T B RE B AT L Ay
BABRNERR. BFERELEEN—NEE. BEHEY
18 ST UL A —BiE 1 (A R iR KB E B B RN
ZPrBE. — i, IR A TTAT LUK n BriE i
(Fl n BY SRR BB TRZE B R n+1 BB .

& B 38 (higher order logic) HV“/™ X ig 1A
B

i8 i & & /9 #3 3& (construction of a predicate
calculus) EWHEEEXRKEWHBR. — 18 HH
BOAERIZEMNERXREH THILEHK

1. AR ER 4T

D RERS. aFamaETHS . MR TA
SBEARS AR S BREHA S  BEARS.

2) TEBALN. BT E XA HE X.

2. HEHEH A (UFRBTEH )

D AE AFRNBREEREAARBHAHE,
HEREBNEEREN A AIBREBNES
=.

2) HEHAN PANAEESHER NGRS
HE AN, KPS N 2R EE 5 AR
W, 2FRERHERAN FEERIIAMN FER
] T B AL 0 45

BRBE RSR S HH (completeness of a sys-
HEAHE RGN FHTE
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LEERIE
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= E ¥R EE /R (Cantor,G. (F.P.) T 19 48
REIQI 855 E£ AL TR X R AE R L5
ABBERRMTE. Amb THAEAEHNRTE
FEARKERMMRMARE L EE THFENESR
B AMSETHAKS®. n—TE. NES
MBI AWM MIZFEEERERTREE L FE
1. BEMARMESBIFLRR T RREL &
KEP"MFEER. RIC/RAAT 188 FELXHRT
B 1TESREFR.BMEEFAR WES, BXA
2EIHA) - ¥ /K% Burali-Forti,COEHFRAT
F—1F8, HAZ Tt YETET R R — g3
FEMNMHAANESREFERLEES B BN ARBIE
SRR, AN R RARAE R EIEHE
RAERNGER, AEBESBRHER TS ERL, X 8T
B EHRBER. SRM,1902 4, HEHEHEEH¥Y K
FERussel,BAWHNAGHESIFELHERE
HMEANBRERAMES L TEFER . EXHA
ERESRFRENERAETREN T, MET

SN ARG T HRES BT, BT
BEAENBFESEL, AMIRKENZMHERE U E
RIC/RMEAL. BEN R, NZXEXEEHIFHE
ARSI FHEN — U EEHNER”.“—T]
RBP4 R B SR 1 5 50755 A i 3 B 1R 1)
ENEE, X—BHEERGEERBMARIE. 1908
L, EEBF R RAIE (Zermelo, E.F.F.O)F A
T ERERERNERSE BX TH - AEK
HESBRE. ST ENREIHL, . RBBHRR
EABFERNABER. JETH BT EFR
FRRJLEG (Euclid) FOLFEJRA ). 19 2K, HEEH
B R A RO (Hilbert, D. ) F) 2 B84k 7 8: 5L 3h
HuE B T BR B LR AE XY F L R S A A 1. R AR
BARBEHABEATEREY I ERAEESILE
AR, LEEHRERATRMIFIEHESRIELR
4.

— M BEANESRAE B THAX—F
ZMIES . SEFRHEERNZBIER D X2 HE
ARHABENAEE="KTHR. EELEFH
BETAZT. BAAS HPEFHEERR BT XA
M IBEMS € ) ar@ kg & DL R — 2
EHEfFS. SESRHRENZBERBRRAT
Z—MIBRAEERL . WE S HEZEERE
BEM,AEFEREANP AT ABEESRAR. ET
EAEABBEWAE MAREARMSE. B ES

n B & 6§ ®

WHEEEA KU -HZEB IR EZE, —MES
AEAREST U THRH SR A, B,
HRFES B
Va¥y(Vz(z € a2 € y) > 2 = y);
BEHE B AR AR ol s
JywWalx € y o)),
EREX—REHADAE, NFES RIF L A We)
Had o, HBEABRLA o, fiBVz(z€acoad
). RS, B BN 2FRERERENV AL a
Ca—ada FJE.
KEIBARTIETENREATEHBEER
], AT BB AR 1E B AR KR L WA JBUR AR A U 5 4T R
il 5 LB 1k AR B9 82 A O AR T B R R 4 Y B 5 0t
. MBI A 6 ZESILATE(EAFHER) B
IR .
1. X .
VaVydzVulu€ zou=xVu=y).
2. FEAE FMEMAR (o),
VadbVzx(z€ bz €a N plx)).
.HEENH.
VadbtVx(z € b>xla).
4. FFE N
VadbVz(z€bo>Iy(z€EyAyvEa)).
5. LFNHE:
daWz(z€a—>zU{z} €a) N T E€a).
6. EFEAH .
VF(F#QD AV2Vy(zEFANyEF A
zFy>ry=)>3cVx(xEF A
xFZ=T—=>IcNx))),
HPIcNoOFER Nz RBEAE UL 6KAHEY
SAEHABHMBRESRRARNN Z RHE, X EL
HBRIETHEYPEANESZE NS A, fxe
NEBHEAUALREERERRHREHESE
HZR MAAUFELEANESRFEHEASH
B.RM . Z ZREHFARUENERESETHIE
HEALER Hl, £ Z ZFEPAERIEES (N,
P(N), P(P(NY), -} MFTEM, HF N BB RE
5. PREEZHE.1922~1923 FF , EEH¥E R
7 /R (Fraenkel, A. A.) 5 4 Bl %0 %% & %7 & A
(Skolem, A. T. )P 37 1 42 T 51| B #e /0 3
VuVoVw(¢lu,v) A ¢u,w)—>v=w)—>Y
zdWowE€ yer (JuE 2)P(u,v)).
ZABEXMINEHRE, ETABESELFE
FHES A THEHRBERBTEE"IXREES,
AT 1923 A » & (von Neumann,J. )
T 1925 E5| AT HIEN 23
Jep(z) >z (p(x) AVy(yEx—>"Te(y))).
HANEAE TR AE. . FELAH FEAH,
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&ﬁﬁﬁkgiﬁ A9B’C9XsY7Z"'%%7J—_\"$%E
Jol /NG 5 avbvc’xvyozv'"%%ﬂ—_\'-
H % (proper class) IL“GB Z&RIAE".
GB &% 2 (the axioms of GB system) GB
RETAESHAE. XF 5 H, e
A gﬂ.:
LA RES#HREL .CLS(@.
2. KW EREARE . XEY>m(X).
LHNEMAE. BN RNTBE LR, XHW
AEMME Vuw€ XouEY)>X=Y.
4L WBEAE. EEWES TUMBE—-TLUE
TTATRNES FFAEE”:
VaV¥ydzVulu € zou=xVu=y).
B .
LAE—TX, EMNTERH T FEET
REEBTXRE .JAV2Yy(z,y) E A€ y).
2. (BT R A KR AR
VAYBICYu(uECouE ANuE B).
3. AT — KRR — 12
VAIBYu(u€ Bo>"1(u€ A)).
4 AR — KB I E FXN LR PR E— T
I —A2, BB B, R R U2
VAIBYz(z€ BoJy({x,y) € A)).
5.AR—%,M AXV R,
VAIBYzYy({x,y) € Box€ A),
HHR BEIR AXV.
6. BXRMBRRPIHN—2K:
VYAIBYzVy((z,y)EB(y,z)€ A).
T.RM=TTRRMBHRE.
VAIBYzYyW2(x,y,2) E B> (y,z,2) € A).
8. XM =R AN BTN
VAIBYzYyWz2(x,y,2)E B> {(x,2,y) € A).
BH7M8MMENZITRATHN=TEAHR
HEBRFE . HRAEE— 26 FW, HUTRE
BIEHE A H = TER B FTA 6 BRI (asby0) >
(€rarby>(cobra)=>{asc b)—>{byarc)—>{byscra).
CHESHFESELED:
LEGSAB. FE-TRFER:
Jala= B ANVx(x€a—>Ty(y€EaNxTy))),
HPCRAEMEXA MG THARET.
2.BRENE. EEHWITEMTILRER IR —
MEE VA WuVou€CvAvEx—u€y) , HEE
VeadywWuTvu€Cov AvEx)—>u€ y).
. RELH.EANTEMNMILENES:
VI wWuluSr—u€ y).
A BB XN TEMES - MIEE“BAET
TERRHE A BEEER . BBy TER

n B £ &

FIEREZTRRFL ABFRMB VANV 6(a,
b€ A)—>VYVxIAyWuu€ yoJuv€x A (v, ,u) €
AN MZF REAF, XEMBHRABNE K2
B,MHZF R+, FRAOBEE-MEKX, I EXF
ZEAH.

D #HRTRIENAHE) .

EAMIEa K MEENK,BIZEDS B FHEASN
LEAR VXXADB>Iy(yEXNyNX=2)).

E H CRIEERFLT) .

FE—NBEEEXAENEBMNEEZES
Rk~ — 1 TRk

JANa3 ! b({a,b)E A)

ANz (zZ#F=>Fy(y€x Az, y) € AN

Hi8 A R (predicative formula) —254F X
K. &5 GB REME XL PR EHAFREAITH
VA, AX XE B, MRz AR I EB LK. GB &
5t B AR 45 F B FR A AL

GB E % #1#& & M| (comprehension principle of
GB system) GB Z4&M—1JTEHE % FGB £4
Bgﬁ‘:—ﬁig/l}it ¢(Il s Tz ,-Tnin’Yza“‘aYm)vﬁ
E—/l\;’g A(Eﬁﬁﬂ?ﬁﬂ: YI!YZ’".’Ym)ﬁﬁ'g

VY VxzoVax,({xy, x5, 2,7
CAP(x L35 32,37 1Y 55, Y 0.
Hb/PNEFZBRESTT, KEFHELTIT. HiE
HEBTRIERESRPEERERNE ETEZHEM. —
MBIk E K BEFHLBE U, —RIB IS H
HBLARARR —RUBNWES—ERES, BN
EREHMEC S ZHI. ERME T XHHNER, 415 L

R RIEL K H .

FE¥ (Wang, HOI#E i, HEEM X AKH
“HIR"ZK,BAFLR ¢z, )P HAA
AT, WAy AR =

1 AY x1,V a2y, Vo2, (X 5205000 52,0
€ Aoz, , 25, 2,))
AALIH AR REAAE, MH, ZW8 5 GB R4 2
T X H A

QM M I8 & 4 (QM-axiomatic system) —fb
BEENAEEGREXRE. X GB RA e
MEIH-—1REE M GB R4, REH A,C,D,E4
A, M BHAEE U T AR

B’ Xﬂ'ﬁz—%it/l}it ¢(1'1’1'z"" ST ST
Y. VY VY, VY, AAVZ, Vo Vo, (Lxys 225 *00s
) EAP(x 22y 5203V 15 Y 25 Y ) ) BT,

XHEHARNRENIER—Z R RS, @HF
QM £4. By B' AL GB R K B HAH,
UL QM REGE GB REHMY K Xl F B AL
BRI ERELNB(EE) FFUMLE QM REMEH
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T S ARL AR Y= F "R T Ty
HEHFSHL “BHIK@ZW D00 ¥ H
HEAU v (W HSHL W (BT HE
(D QyF£(q D)
if ‘94?2 FWH P=9 Ho=? R HER (P =
(D) ‘T TEg Bl XK Bl 9v LM SR
(9vy ‘W7 IXEH Y B {{9D}{v)} =@y XX
‘90 SHER K S H ML LA B H W EI
VB AT —  (11ed patepio) X & B
WfXETL,T  (uoRBuls) M i e
¥ H
G — AT (2 g) ={q v} (g H MBI
FUL M hHY R FUT| WS HL
S [ ) 7 IXCH Y (o) O e g O ¥
UL —EBH (9o ifi9=02 F EUHLK v {q
OV MAEE S H WG ELL MEEE HYNE
WH HU TP (31ed patopIoun) kXA I
HAEEMNEH S MBS
Bk EEPEHEIE N YFSFEAZ
GH R WX F L EX UM KE S
{(H o]0} =0 {(T=T"T} =AM ‘SEE W%
HOFFY UL SHL W R XEEWT
¥V — L, E OHL —LERS—, WH ()
o £32)(ZA) V()P |2} DO (FE) sEE{(T)P]
T} {(X)B| 2} ((3)pC ) (ZA) VO DO AEM
()| T} () Y (X)X} I FHREEHE
EHW (P2} ()BT} v {(2)B| T}« {(T)d
|} D2 A E T ESTES U E R R 2 8
NEHHRPHFERNSEHLY &Y A2 &
NEFNFLEB BENTHERW I HLHY
" Tt (g Y7 GH 2 B N S T R
GH 3% B 6 b 38 v ¢ Y Ll o 3f, YEE S v lff X G
HWHENSIHEWW HFH -—SFEEXUHSHF
HEWNH SHLEEFUHYE WELHSE
)38 S YIS A 5 W 1L B L e X G
FRYETH €961 £CO'A MU AFT X LK%
B ETHAYL S B — X7 W ESZD Y E IO
WA TR LYY E KPP Y, & X
FXE BN L By L6861 £ (¢ shrvuieg)
g EEEYHGE NS E WS U E
Bl —% THHEXIYRRH (I MGENL
qa,gf\v,[,gg ggrﬁ#ﬂ( ‘[¢uurwIMaN] UOA)%_E@%‘!. .
T ENRY L G HEE S (Y "V [PYusel]) o B4 Y 46
BEER WMREE L YEITL MGEINSHHT
H Py 8061 £ (" " "d‘OoPWIaZ) Y ¥ £ X%
BE 3 "B S O FREH o X A2 sk e — ROWY B S b X2
ZEFmEWE NS MR INEF Y YHLHF
W h NS FE YL R I N WS F X

8¢
R(Cd ) DIoued) sl ¥ XL EH WM T 5
AW #EMEEHAX ZEXDH B 2R
WETHAXN ZHF LR LH MRV |G
KHGER7 0AZ BLHREY MHHLKHF
WEHHhGER T OJZ F X (| r) Pt
‘RN —WHYL BHETIR () HETNEH
N —H(E)D 3 G N o ) N G R 3 e Y
M —QRXSWMYEFHNSHEH (sse) ¥
(D I TARF ()| 2= 83 "WH|
iR e e I E T A -7 00 R CO AR P41 R =14
MW SE FNSHWET YL E LA
BOH hBENSHR WM IS T HE
By SHWHIGEUSHEHEIHEH
EYALE Y SEL M R e
CHHFUEUMIIHSE RHE T
"EHOHMEU BB M H TN T
TH A EE s
BHEH hGET, 047 B0y [u ¥ E G4 g
TEHYHHWSHE hGE NS H 7R
W GG B HE Y 6 MY &
YRSHF hBEAPSETT T PV WHhigENS
HE78 BN EFHEHNS ()8 ¥
gCZ=:
KEJHVYEHE S YU E7EE b B8
NEFLETHEF ' TMEHRERHE 7
B T UM RCHRWERM 2 LFHE
Frhd EZEL K (X eh 3 T EL K (F)BIE
WEITAfN U FTHEFH v ETES K¢
EVESK Podlp
PPNV PN DL GG PP L
T ER
VESK =90 i UFHEF I vE"T
eI TR theaNAues
SHIEHNOE MENVMERH MEUT [
Gk B [l XK et LR [ i 5 [t L e Y G AL [
PHEE EXLEHHSHEVRH OGLME G B8t
W—HEH T (D EHEBY="EA'o‘<V
‘AN EHEE SEdMBIICT " UCHE MG (L
B UFHEL o HFEMUSEHU R E B
HMEHHAE YN ENRSEEIEHLHE B8
A ek — (A10941 19s JO aﬁenﬁuel)_g_g}a;}.gg
‘H
RY 6 HH—YFE X F50Hd 6961 £(d
"V ¢ 9SIOIND) If 17 B bR T ke JEHH S U5 3 TR T O Y
HEEHYEE 90 5A B WR %4 0761 £C°0
TATMPUNMY)) MFXLEE X g FRilE7
B PSR S
BE¥dOHFYBY WO HXT RS EGE 90 &
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1. {apsapy={a ) s {arsast ).

2. {arazs ra,y=<Layaz,*"*
—JCH @Y EIXHN a. (ay,a,ssa,) ={b1sbyy o 2b,),
MHANY ay=b,a,=by, > ra,=b,. LR E . LEE
WHFHH a - as.a, EXHESEAERN T
BIFARE . L F30" KA BRIF 5.

T (empty set) —FEERES. A FEMT
ENEGHRNSE. IFC A HESLEPHNTSE N H
RIETZEWHFENE. SEBEICHIH 0, HIL

r=FVy(y& ).

£ 4883 (union of sets) EEWEABEZ

A MHF B PHELRNTEMBNE
.t Uz Ux={1Ty€xE ). TAU {0},
{1}}={0,1}. £ ZFC "B R G+ . HENFENA
HELBRRIE, BMEMEEMIFEHIES. 5T
G {a, b} FRIEH aUb, Hilk

aUb={z|x€aV xE€b}.

#£ & /Y 35 (intersection of sets) HE S KW EA
BREZ— 8z WX . Bl z FHATREWILRE
TTEMBHES . BNz HNz={t|VyExtE
wrhmN{{o,1,},{1,2})={1},N0=V,V h&EE
wWe. £ ZFC A B RGP, B FEABA AEIE
TEAWXHAES. Z K G {a, b HIKIEN a
b HK aNb={z|xEaNxEb}.

B&E (power set) EAEMWEAZEZ - HE
WA FTEMBRHNES. HEMESR a.a WRE
P(a)={z|xZa}. £ ZFC R EAGK+ , BE LB
EEMESHEEYAES. 0 PUa\b))={J,
{a}, {6y, {a,b}}. PCOFRAREEZE.

B & i5H (power operation) W“FEE”.

F 4 (subset) ERHNELBEZ— ER
MTHEEEEAGZEINEEXRAR Ka b HIEESE
B &EVz(x€a>z€h), MFfa HOWTHE,ICH a
ChEHRP a#b, M2 aCb, Ha HOWETE. A
EYHECENC. AFEAHE  WMER a JEMA
RO, FEES I FV2(2EIxEaND(2)),
BMEMIEE o IR EERN TR 2EHH
B a B—1F5&.

B F % (proper subset) WL“F&E”.

&+ JLFFH (Cartesian product) %é‘ iy FE A
BEZ— RabHEERITES z|(Ay€a)
AzED)xr={y, 2’} Ha b E’Jﬁ‘ﬁ)lﬁ@fnlﬂﬂy a
Xb. BAMELAE . EFH AR HELAHE . FHELH
EBELNERN EAFHIEEHAFILERRMN AL
AHRME—M. BHFIILFEHRATLEIEEERD
EEHER. HEEn D ya,,10 a1 Xa;
X Xa,={{x 25,2 |51 €Ea; N Az, €a,}»

' Ap—1 > 9an>-

l:l A1sQzsy°

1

%Zﬂ? A13dgs™*t s ay E"‘Jgﬁ R, *%%‘jﬂﬁ’% a,=a;=
=a,, W2 @, Xa, X+ Xa,=a". {x, y)Fl{x, 25,
) (BB FN. B RILRBRE B LFANEES
BB BT LT L R LSRR

FF 5l (sequence)  LAJF A E SO A R R
A=A EE L dom () R IFE, WFR f A—1IFF,
LR (f(a) |a€dom(f)). % dom () <<w B, MFF
5 fRBFFHE dom(f) =n, MFRX—FFI KR n
TCHIFH ;% dom () =w, WKIFF| f A TLFFF
HBF)FI. AR T RESRFE, B RN E
BER—TFI. R SAEEST EWER ARS
(fO i€ )RR EE X R EE I — I EE
FAL.1 RARRE & S HESYFEE, MK
fOlieDA—NFEIFHE f WEE I EL
MERCS @O i€ D AEBUTFT%.

£ 55 FF 3 (finite sequence)

7t %5 FF ¥ (infinite sequence)

FF ¥ ¥ % (ordinal sequence) JL“/F3)”.

E ¥ FF 5l (cardinal sequence) JL“F3]”.

I~ X % | JLFEFR (general Cartesian product)
HRILFERWET R AL EeD AT EER)
f?fﬂoé\ll;IIAf ={fIf AT ELWEFEHE Y€ I(SE
€ A}, %IIJIA,'%]F?fwA.-V €D XEHFILER
R, EEHER [>6<1Af- HZxHEfI i€ I,3H A =AW
.I;IIA" ='A. CARRNT B A B eBEH 2 5L
E£E),)7 UHFILFB MM S B M E 2R RIER
(Cantor,G. (F.P.)) F 1895 4 H

£ 15 & (operations on sets) FiELRE
BEMER. EENEBEUBEHER . KEBE A #
BE REZHE B FRIILRREESE, HEXWT:

HEEE:Ha HEEES a WHEUa={(x
lAyea) @€} & a={z,y}, MU {z,y}iEH

zUys

XEEE :Ha W ESER . a WX ENa={x
[(VyEa)(xE€ W} FF a={x,y} . W N {x,y}icH

xNys

HEEE . Fa b HEEFANER b EaFH
XA (EFR a 2 ba\b={x|xEaNx&b}.a\b
A[iEN a—b;

REBR . Wa NEBER a WEE

Pla)={z{zZa};

BHEILEH . & a, b MEEES

JLIRF a Xb={(x,y)|x€a N yEDb}.

F‘L,“I?ﬁl ”
Jl_ll_‘“r'?ylj ”.

va 5o HEFR

% & (relation) SARMEFIMEZ— ] A
HEBKE A WEMFER HER A Li—
M nJuREKR, M

RCT {{arrazs *sa,01a1sa;z5°ya, €A},
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Inii HEHY KEUIBHIARNEHE F
VRV (KR QFR R AT HE FH
TnF ({0} ) {0 {0} {{0}}} ‘HH M {{0}°0}
oy o't (HHYMMOHENE) HH K v I
i3 E00 7 KR EUL B 7 S HFE M F b
—E3E  (s19s jo Aansuea) FL ) M HE W
WEX Y&, (38s jusnonb)y el
RS20 E 215 N IC Je R (g1 agc)
EXYUBL MYy BL T ENYHHEY THK
‘TEH UMY SEXHAFHMML TRV
M FXWHL—HT VIOELT F RYWLL
AEXWER YV HIA/v E-B q/v (2L FRIH
A TEXDV ELEVIT [T WM SHK
LI CH vV E TIKI R PHL—M o K
WA | M O HHWAZEU M EH 55
M EULEHY X EXYSWHT VEERETE
A REODHFEUNX I EXYEH M XE
TR HEXHB S MW IEXYH M W H &
KYUFKPELTLMEREE FXUYFHT OF
WFwE S HMY ML W T E S R 3
HHH e X e, e FEE e ¥
F B, HEZYEY B FEEIR EXYH
N TV N S, ) WS SR
HYEH EXUTL —HT VERE)CEK
A EH (BT XEMHEH N Fx T
AL dd— (uonepax adualeambo) ¥ X
CEXYH,,UZ)
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IR ERMBEE. M. E£528V, P28
On, "] ¥ 3 2 380 L 5539 9 W] A% 2% (B 28 m W] A% 1.
RFEMAEMAZEHFTEL M ERNITXE
TR —NERS R B ER™.

BT £ 1 (transitivity of classes)
fy T AR P

£ 5 1A £ H 8 (transitive closure of a set)
—NRRES. BEEXNMNEANRIIEES. &
A AW, 0 Hurc (A EFGEEMENT .
LS UA=A, U A=U U, A f R A& LR

trel(A) :"LEJw(U”A).

Bt A LA EEE A MITRMNE AT
EWnE . HimE AMITEN TR ITREEMH.

FF X % (order relation)  BLARECF A A HE &
Z— EHHEMNRFXRBREME. KBNS, /7
XATMUBRAFE M H(ESHER EHE -
IF R — N ZICRR. FREAN U, ZTXKER R
R(CU XU MFRWURY I —NF4EH R WU |
I K FR.U FRARFE. X R R @ A 80T
LA LR AR AT KR

BEMNTFREMAREZGA - BRE.RER
M AL B M X ARPE RO R BB RO R
M RARBRWAERKRE, U R A — T X
;3 RERR AR A8 =, 0 R h—
MEFHEEMETF LR,

HILHIFRER :GR.FMFRR . ETFXRER.
RIFRRE. WU, RYA—NIFEH  WHEM z€U,
FRiy [yRx}y AU LB 2T ROM—THIIHEE,IC
Hseg(). BN, “E"REN 0 FH—-NMFRRAR
), W E ] n€ wysegen={zx|x€n})=n. & %, =
<(/719R1>’(%2:<(_723R2>y‘7w‘j/|\$é§*@ ’%ﬁffﬁg&ﬁi
fU U, RN EEN 2, veEU s 2Ry~ f(2)
Rof () JUHR f b 2 B 2, WIRIF BT, % f
NAU, BU, bW — B MR f R 2, 8 27,
WP R R 2 5 2,0 ¥R F f RREN %,
B 2, WIS, WIFR f R 2, B 20, PIRIAR T i’
A BT IS R X 5 & S, 45 F U R
BARMELRESSIRRE FRE LT XmE.

B854 (ordered structure) W“FHLR”.

B B# (order isomorphism) W“FXER".

{® FF < % (partial order relation) % W8 F X
FZ— HITIUKRER R REHE. B RE, MR
RA—NTHEMFRFR EHICH< B> H<H
E£85 A LT WIT R MFRA, <O R 1T
RIF 450 FR A R IT 5. % ZJLKR R 2
A B R M, WFR R A —4 551 )F X & B HI0
HE<H<. ESHES A LHBRT LR, MFRA,

0N 5=

SOA—DEMFEE IR AANBRTFE.F R IE
A LNEHRETFRR, MR =RU (z,2)|z€
AV HA LSBT RRRZ . HFRRIES A LK
FBRFEE. MR =R\{{x,2)|z€EA}H A LH™
BT XR. RRT XRS5 HMFRRYT F/K
W7 X7 BT

WARA—NMRFEH,.CSA R AMIES
FHE,FaECAV2ECWWRY) , MFRra B CH R
KT Hwa€CAV2EC(zRa),MFra R CH R
INTG3F a€ECAV2EC(2Ra NV 2=0a),MFR a R C
HMRBRARIT:;HaCCAYV2EC@RN x=a) , WK a
HCHRE/NIGHE a€EANY2EC(xRaV x=a),
MAKa HCHERHFa€ANVZEC@R2V 2=
a), M a HCHTR:FEaRCHER, XM
CHEF boaRbV a=bM a 754 CH LBHR 4 a
HCHTR,BMEMCHTFRb,bRaN b=a, M a
RACHTHA. HANEERANITE a6 HEW
EEla.0) B EHAMTHEA, WFRAR) FE.

FEHE R FF & (strict partial order set) W“{R/F
KR

5948 I & (weak partial order set)
7.

2% F X & (linear ordering relation) 7JRFF2
FREERMHFREZ - B RANEGHE A L
B—1T KR HRR A LW I ERETFXER,
FRCARY R —NRIEFE5H .75 R KR

L. EAN 2€A, TR (FE A R IE).

2. W] x,v,2€ A, FE 2Ry, yRe, W] xRz (f&
BB,

3. XA 2y y € AV B FE 2Ry B EH 2=y, B
H yRx(ZIEH).

FARNES WIRAREHEFESLSFE ®
Ji xRy V x=yV yRx FRH Z B th. L&KM F LR
BiAW R R B R AR R =BT XR. AR
BE BEE FHENE SREFNDTXRENR
RMEF LR ER b AN PSS ERMAEM KRR
g mks. LU EE SRR TR RT3
OB R AR AR SR R MR N
LT R LR B B AR T R TE I
FrETORA MAIEMY T GEMEY T

M O R MR R E B R R HE /R (Can-
tor,G. (F.P.) T 1895 4FE R E MR F R A
WHR G K, FARZALFET. 0 R AL
EHREEAMBEEZ — 8N TERENES A
T,

£ F X % (total ordering relation)
KR

£ FF & (total ordered set)

VB S
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EMNENER AFEE—ITE f(Dk.

HEAHEMEW R, —REAN TEEE¥EX
F W% (Zermelo,E.F.F.). N3, & WK BH 7 12 3] %
BEFENMEERAB ¥R ZEH¥XXMILE
(Peano,G. ). fli7E 1890 E X FH M H BN —&
XEPHRT EFEN, X TR E TR EEK
¥ REHFK R (Cantor,G. (F.P.O)AE R BPELE L
B, EbIR T B SR KN, EBE S
RELBHESEESOTUBERE. AT RF
—HBEE GG LK, FURE R —BEED
SRELR XF. 1904 4F , M % 78 F BEARARGE B 1 LA
THEANBZE, “HHIEHAL“EIMNESTHER
FFP(RFEHED. REEEHA -8B MR E
T BEFE /R E , L hR £ X R B B R R G
HESRFEHEENN.

20 LR IR, B E 2 ¥ R P K (Russell,
B. A. W.) 18 B $ ¥ K 3 £ K (Hausdorff ,F. ),
22 ¥ R FERLIE R 87 5 (Kuratowski, K. )% A%
BEBMMIERT FENS®HBEAHEMNGE,H
HER¥MFZ2XFRB T ZHNH. BLE,
ERCE AR, R EEMEXTR
B AR R AEE MR B ROAERA R, AT R B3
A E AR, BE LG TEH  LREGE
SEPE BT R E SCOF PR AR B4 s T E
A EEGZH AT EHE AR MES H I TR
MEESE(FHiEREHE); B MBS E AR
JEE s A M B S M — A T35 6] E MR 2 o,
WAk A sS E] E W — AN ERPEZ R 08 B-BE
EHD; BN /RAEEEEEB S RTEEHEE
SEHD. IR R, B HE B B R AT R
W—AEEMNEARD. BE, BT REAENIEY
EUAR M TFTEMERA—-EFEERNENL. K5t
FHTIEREE FHEREAHSRHEEEET
HEREE, s I #s A w W EMFEE M, U RE
LR ERIEIL T, AT X T A A PR B fe]. X —
5% ] B 9 35 4% B8 ) B2 R BF B R (Godel LK) F
1939 FE MK B, MIER Tk B LAY T ZF A

SRAGRMHEMHEEN SR BBEABYHEE

). A, 1963 4F, K E =K BB (Cohen,P. J.)
FAABEIER T REABN M, FHHAHEE
WK ZF RERTHEHE RN, N ZF REF
MAS®BEABEMEFENERY Nk EHAE B
HT Rt FL L EMETSEGZERFEERE
MECRE—FMERMOBE ETXIMEE, AMMEER
SEBAMANESZE T (QHTEI M R
PR %), (e B R B AR ZE R BE T KRB TS
WM ERBE AT “n TEAKENEEATE ‘o
HRIEEAT"E).

EEABHE R E MR (simple equivalence
forms of axiom of choice) —ISArfl. FE5HFEL
HERHABEMHENTE. EEABEN EEREM
WA BN ENEREASIER. thin.

LR BEHMAAXZHWIESTESHARD
£ NAEE-RREC,EE5 & HEMESES
B WA & BNC 2R EE.

2B NN KRKR R FHE—TEE S
B f BE A% T R ME X

SALGE R O FTE— R g g BB A
fHES, B X f B ES A AR 2 F

flgx))=nx.

LETESNEFILRBINAESES A

SAEMTES A FEFH o 8 o BT A

6AEfIER  FEEBRAER AT A S UF
FE——XF D).

T AR ANE A, B ZEIFT B K/

A<BV A=BV A>B(=418).

R F E I8 (well-ordering theorem) %/ H
H—FMEMER. ZEEHT . E— 1M E£45TUHR
Fr. B 7 1883 4F, 18 [ % 2 ZK R +E /R (Cantor, G.
(F.P.OORHAREBE B ZE M EN TEEEW
KNEER, I HRE AR EHNES GELS) W L
BRF. HTXNRFHZES HRRE, BrLU#EE
RHBE —H BRI AT, 1904 F, EEEFER
WHFIE (Zermelo, E.F.FOEH T HEATHKY AR
REFHAZIEATENINEGRETHRERIFH. AX,
XEHATRFEHSEEAHESNN. A RIFE
HA AL, B -EEFRMTRENFE XTEEH T
FEANEEMNTAATERT R RO FE, Fn, 7]
AFEAR A1 4 & b 7 FH B 55 T 44 A9 1IE BA 7 %

£ B 5|18 (Zorn’s lemma) EENEHN %
M. R HE T AR ESEFE . EHFEN
EFTFEERNIHRIEEHE LR WZEFES
WA XEFIBELREETRZNH LA
EHEABIEAN R, FRERGIEEERBET
fE. flan, LF AR Z R it BN EE
HEEENMAKBENEGER . BN RETHRLF
EER:BIMEMABHAEFEAE - BB-E&
Y KEH AR LAETENFEE LR EZSR,
VAP sk e asiE ER LMz R FtiE R THE
R R MR G R RS .

BB HE RN E B EREREREN LR
(Hausdorff,F.) F 1914 4E friEBH. 20 E /7. 1£ B
(Zorn, MOEFHERTE.ER T ZHBESEHEL
HEM (1935 ). e, XA HTEIER TIEMELR
BN, BIEME A, B, W H ASBH BKA
(1944 ). RZ A5 ", T2 RBE T HEMIHRE.
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55 HRIFID.

B &k E /N8 (the axiom of choice for well-
ordered sets) R AC.. EFELAHH —F 55
X ZAENT EEBNMNRFEBEETERA—EH
HF) FHFEEXRFFRLE. I F (Jensen,R. ) F 1967
FIUERATRFEERLE AC, H o AHREEL
 DC.,, {8 5 e 2 1 A AL

18 & & & (Dedekind’s sets) —Ff45ak4E
A BEAME(EF TEMEFES. BATEER
ABZT EMEFSEEHATHRTE, AL, HE
SEARBAERAEEAHNRETITIE. BEAE®
BAH  EERBIEALS £« WBEE P(OBET
— RS FE. B, B2 FEE R E(Tarski,
ADTF 1924 FEEH T (FAREL ) —1MES a
REFE HHN Y« WRENEE PP(OREF—
AR5 TR

K FE /T R B & (the consistency of the ax-
iom of choice) WHEAHPWEESEZ —. Bik#F
ABALSHNBHEHFENHFE A TAHRERLES
AMIERHFEL LB T EBEABESTS S
HthBEFETA T ETE, TE HARENHE
R A EENTS. A ERAT2ERRAEAR
EHEANHEMESBRABEAG ZF §AH X AH 251, B
i ZF REMARBHIES ZF +ACZFO) AR & 1.
% ] B 2% 5 BB b R B0 KRB AEUR (Godel LK) F
1939 MR, AP A TE ZF RGP M ZFC KA
B (AR O IE BT T X R A X A A 4. 56 1 4
BARIBR AT ERE L, L (TR AT AR, 7]
MEEROTENR AEMEREEZRBER
BIMES. L PR ZF WA AR A —FE, L F
M AESFTUKEBHENRIEE X —1TRIF,
FRUAFE AR B AL 5 2 MEBLR 3%
F 8 A] 2 X BB HOD (hereditarily ordinal-defin-
able). HOD i T E R ARG EFBESHH A
AEXHHMES ZEAHN TR ZEEHITENT
REOHETMEE XHES. BHE HOD 241
BETHMA, EWE ZF KT A A, H4b, BAT
DL¥e  E A WP W B = DAACEE , BURT X
— B RITFESEWERRIFRMEE HOD FHWR
. fmz HOD i n R BT R 32 HOD XK,
FREFEAETE HOD F L.

EFE/TE 7Y 38 37 4 (independence of the axiom
of choice) HHABMMWEEMREZ — HEFLH
ARl HAME SIS AEES BRI E. B 1939 4
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YHw FLPENHRVHAFEEN EHV)IH
BIWEHY EXHERSERIY 'V SHEY
[ Fp Xt BCFEUG YA [0 2, < T ook — G o GH MR 6 LT
—XF  (BHMEYGEF HOO Wi (s1soypod
-&L{ umnup,uoo pez![mauas) E!.ﬁ}%ﬁﬁ?\(_‘_{
WEMEGEE,Y  (unnunuod)
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S TIEHFEMM - NMIMEBR N, EN K S,
MR, MIBRUERA T 3, XFF 2 AEXTAEE. 8 % X
T AE X AH 25 PR UE BR O SR R R AME R L. AN RE TR 2
% E %K F B (Cohen,P. J.)F 1963 4EiF B 4 4
GBI B i B0 B A M S M A R BRI X R B
M. TUHEESELE V 89— F6K N WF,
L,HOD %), ffiX 4 F 30 B — Lo Re 5k i A B, A
T IE B X e A B A A A . R T, AT AR REME V
FEMAMERL,EHAV ELBETTHANES. B
BMEREARBRE ZF REFE— T T ERESE
SRR (BRI BRI M EX —E R Y —
IR (BPFRNY 70, LKA LS R, KRG
HREEREBBEHAZMARS S RO IEHR
.ﬁ‘

# 51 B (model of set theory) SEEE£4S
BEEHNRERREREHN. EM AEZTEAGRELE
HMEM—NZTRER, MG M E)RERIRTE
BH—TERLMBRCAERAE. XE . EAieeE
VHRHEBIMTEEHEBRERM PH—I TR .E61
BFXRRACHBBR _TRXRENEEESILIE
EFPMARAR o B WM E)S5 o MR XA
(M EYF @, A7 XWF -

L& e RHRFARX MM EYE 2=y, Y HAL
WMor=y;(M,EYE 2€ vy, 5 HLY € 4.

2. o o Ao, s M(MLEYE ¢, A gy 24 HAXL
MM,EYE ¢ B(M,EYE ¢,

3. B e, MM, EYETT¢, M4 HALY
(M, EYFE ¢ RNROE.

4. % oI xg, MM, EYET 2y, M BUYTE
FEaEMFHEME)E ¢(a).

FitHBSHEAEPE XHMENEEEEH
TMHERR ~FHEEALEBARNESILIET M
R, EL. TRE—MEEIEE WEE; S —
BRI BOH N —F£5, MERISRE
M AT LA —ER. RENER — & X7, E A
FRFEZEH MELEEHE LST E8. Bt E
HEEES L PHAHNMER.

8 XF 4L (relativization) #REEIHE LR K —Fp
RERIERX. KM AETEEHEL . o HEGRE
BHRHAERAK A ¢ RA o BIBRE M AL,
ERGEAEXNT .

L& ¢ ARFAR M (z=y)" far, JHAY
x=y; (€Y BoL, ¥ HNY =€ y.

2. & oI o Ao, W (o A @)™ BEST, % H AR

%' A B
3.4 eI ¢, M (1 O™ BT, 4 B ALY
—1¢M WL

4. %P%ﬁﬂiﬂ/mﬂlﬂ(ﬂu{z)z‘l oL, M HAY

n B &£ § ®

Jx(x € M A" B

B EIRE A . ¢ ML %M T (M. €N
MHOYFE o Hit o LT M HETFESRAR
PEBI(M, € "M EWBR. BUTFHERIBFM
ARIEJFTEAE S, H XM o€ S, 0™ BL, WK M
S WELRL S A0 AT 1 AL B O B AR AT
UTEGESEHERTHTES L ABEMNHEERS
ML PEIER, MADEMERICH TR &S, T H

ERESPHHMENE  EFEETMEAREAE
M. fHEH T BEIER M#A0 B M A S HE R, 1
T HAZERR S A, B) S AHX F T #EXF M 2.

E 5P B I (absoluteness of concepts
of set theory) ARBMESNEE®RRZ —. BE
BEEMEAEAFRE P AT & MN HEE
WIEE M H R yMCN @l sazsor sz R
EBEARX z sz vz, WA EBEHZETT,
EXAEEM airazs o va €M, " (arsa,,005a,) s 4
E.{R% ¢N(a1oaz,'",an),mﬂf/’]< 905(71' M,N éﬁXﬂ‘,iXE
oM RN o fE M PRAXTL, ¢ AL FED M F @
= 905(‘1 M,V 3V ﬁ%é’éi’ﬁ) s EﬂXﬂﬂﬁI [Z2RY/2%)
g, EM, P (aysass o a) B EALY olar,ars s
a). MFR @ SRR M 4%, Wi, — M ERE
BE S AR X F WA B B 4 50, AR X AT X B
BERL o B A R B B S, 3X — SR B AL O 5 HIiE B

A MEMEAES M N EEEE. hnE
FEERES, B TFEB S EM ZF RERM A
e R, il RERNY & MIGIAEE M
ZAHN RGBT LUME M 5 MIGIRAHRH
Fr %0, T T 3 508 AR et , BB e T LA S
R — AN]SR ORR IR O T B B — A
ARERR AT AR REENENTEESE .
“a AR ATTHMEERE” R I—PRR"UR
BUF A7 R A FHRIEX RS X SMEAN ZF
RE WAL B ] (R BBy 4 X, S8 BY Y FE 4 X PE RS
B e HEE” e Ty =27 y=p(2)7,
“a HIEMER % B F(ORH—P R EAR y=
FOMBER M 435, B F 78 M T 50 R MR
BREL F XF M 4X). Xt ZF F G0 AT 5 TG R R 4 X
HIRIpREAE . G EE S (=) ,dom (R),ran(R),
type(A,R),rank(z),L(a),R(a)%. Bi},. 254 . B
REPE o X ZF FEWMTEE T EER B L. X
REZRARREMESEHMEX ZF REMER
AR B xS Ak XS BB E i H
F5iE PR .

#xr MBS R B R R A B E R ER
(Gédel , K. ) F 1940 4F 42 1, 24 B fih $8 X 7 44 15 &=
B L 430 WAL SRR b BT 0, )5 R 4 X PR AR & 8
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AN EYFLHEMLBL@ODT 5 TEHY
FYMETNOH G HYNIFHY (pnuioy
[B2132109Y3}-319s JO Aqomlagq) HERE,NE %
(Feynuenb papunoq) [ut B ¥ %
HAHR (HAP S M
WERNZHNOE T YR — X e £ W o
WHSHH RSB WP EH TR E
B X s o P HYE A7 KE7H &
(C=m pAr=m)23mA 23823
¥ {Cexy=2¢(L
2L )T DIEL L [u 4D PR ETHF
HMBSWMYEASHESN | BEWT 42 B ¥
7 G [ B o 2 O G [ B A B ofig 7 3 2 TR et
B EKYMEM COrECSTAL A A B
NET 3 BN G (B4
STAYW @C STE) LN ¢ Y7 3= 60 S ¢
T PP
<D PpNBPYBDLfiif YT T L P BT
TEVHELET YT
* o (i
Whe L Y7 7 WMEYEHY EBE
A7 °V i@ (epnuaioy papunoq) Y7 i &
IV (A
BEH UGS HETHIHEYWHE (Y on3uon)
BYEZEHEYEY XEZWWZ KO ¥l o
SO ZEXNEERE ‘D = Z ##) ‘o<<d BHBL v ¥
HEHY o E7 BT E 47 T
T HRALE O DZ N =28
(2N =07 i G MW £ 52
HHZD@Z—g>0"1
"HHH SHEL —K®@ZE D
HHL B — H B MU —F e &
PEN o PHAEY REOERIEE B
F(ch¥G ¥ AZ T B I 7 fo ¢ 8 M X B H)
HEH, NS BHSEWUYELE IZHHHT
Moy hiG¥ JZ7 B MUK YNE X &
G ‘Dl BN gD VB D = W BN
EHEERHNM B YEETHEE 47 K P
St D F UG BT D LST ch Pk T
X YWg  (o1diound uonoayyer) Ff i iy
"B ) O 2 B o S o B TR T S
NS ERA P Hd 6761 £ (Y 1SMOISON)
FHYXYHE R ELEEE - N HE D (Y
Vo [ B S o B O  REECH—H — T

Y2 ETy1

¢l
T PR L NENSHHN V) FE W I
Wl o [ G — B, — B D BT VIWH W %3
o 0 — B B S FHK (YOO v DT [ NEH
CEATWHT VT F EXFEAMWT v Ry
I B B R X TAT VY e
=x<_(zCHzHer)V92A§:‘zC‘1‘ gﬂ__[[ﬁdj \% J‘_H}JJ;}
EEFRUTHT VK B — T EEMN
UEEHE, (waiosy) Sursdefjoo) Fr ! @y B
EE
BEUY, VS EHIHWHGE 2B
NS HEBEBYT ((THSERHNL, WS H
MK EHMEEGE A7 60 TS H G v fE B
WY 7 60 0 4O ¢ e 39 - O P 3 &) [n B 1 O
V¥ AZKH B¥H L —MHGY JZ 600 W 5/
Bd— AN TH  (lPpow [ewtut) i ¥/ |
T
YhPE OIZ W Y HHBDHIFFR [0 V&
M HH CHZMME B ERIT WY 0427
B MO EPYMEE D47 F R H I v
LEOIZ B HAITX VU HE EEOHH
V¥ OIZ BB EEHEH VI GHE VBN
‘BBHOEHEL —WEE 04Z KD H i B % o
TME@OPBAG>[(DHPB )= H & %F
Py EE B (EHHEY, M) T EWHE
VEHETHMS —BHHE— BUETIEH Y
¥ OdZ lu) F) 1 ¢ 0 X0 Y G O 3 A
HARHRHOE bHTMHTIRSEHEHALHY
EHEHNOEFR— (PPOW RS EHSH
R B, W
(Jopouwr 2anyIsueIl [qRIUNOd) FE MY S W B [0
HAERG AT G REEH T NLD
OV R oo O R s 3 o GH R [ 7 38 %)
Ind —LRbERdFIEY BN 5T
WHSHEE MY 0D BT T 0T WEHITY v
T3 o G 5 38 "o 38 Sk — 8 B 2 380 3 o e T 3R T
SEHETHACET B o mBHY L —HK WY
‘% WEHEHRY, —HEHNAIEL N H
TR Y KL — ([opow Lanisuel)) FEM H [H
X, M) R A LAY KB S
= N EFXT B HY X R B
— AR R TR TR HEHANT Y
BN —MEHEROE LR WEH EHXLE
T WK HH O G XL AT R Y
Y WA O B EEHIYHERMNSEL T
PORMC WX U D =Tt EXLEWHT WK
HEXU_HHT N HEF BHEUATHY
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2.5 €S,z e PHE—BHEIT, N
Jxe() €S, 1 Vaxelx) €I, 4.

3. H/ €,z e E—BHZEIT, N
Jxplx) € 2y Yaplx) €L, .

ARXW S, 5IL YRR HEEEHEE B
MKRTUBMERAENESLREN AR, 45
BEEARFRMNSEMBRER. &£ ZF Z4H, H AR
PRI RAN S AR XAERK L AWK ¢
R A AR FFEANH, A AR AZRARXN B Z
BRARD. a2 ZHELSENEMESHFEETRY
RXR, —BHEE » K, AL,
AMEEAREE PHHERERBBER AW 2,
GBSO A EFEEERE SIEH B E 8
H.

R & & (well-founded set ) —FpiEkES. 35
EAEEREXRNES. HidtreddlAER =
RAfERE MR C"REAR el (D) EMREX
R MBAHK s NBREE; AR EEMRBERRN
RELELE,1ICH WF. WFCV,V AESG2H.
ZF NEARSET,.V=WF,H ZF RE P M EMES
HAREE MEEZF REPEHEIENAEGEN
ZF ), M AEEUERR V=WF,{H T LIIEB WF % ZF
RNV L R, By LT 40, ZF RGEMXT F ZF &
GAXTAHE IR IER ABMEXTF ZF REAEA
SR REELTLUHARHSZHTERE L. #®
R@OANFHEH On BIESR LBV MR, BF
#IFE L R@WTF .

1. R(0)=0.

2. R(a+1)=P(R(a)).

3. Y o N FRFHET,

R(a)=ﬁL<JaR(ﬂ).
4
WFZHEUO"R(a)»

TEZF Hh WF PR E XA RS RBEENHRS
M5 2 3 R (Mirimanoff) T 1917 4£ 5] A.

# & R4 B (cumulative hierarchy of sets)
—MEETETE. EENESHAMERERH
IR0 NEB—F ., BHEXLES R@OWT:

1. R(0)=0.

2. R(a+1)=P(R(a)).

3. fa ﬁ*&ﬁﬁf?ﬁﬁﬁ,R(a)=ﬁgaR(ﬂ).

FF<R(a):a€EOn>HESHERTE.

EIF ABREH EANMERSERA TS
PR

1. §4 R(a)F {5,

2. % a<B,R(e)CR(P.

3.aCR(a).

I

4. V= é% R(a),V REE L.

HEIEMEE 2, LRTFE—NERFE RO
o BEEFE 2ERGGH DB HNB/NER « FRH
A HMBEESLEENB, ERB T ZESH
EMERER HEBRAENAH,BIfE ZF-AHEA
49, A REIE B
V= YR,
XA, i WaneLJO"R(a>(7>i;‘<JﬁL“§§%”>.

A Mk (rank of sets) AHESLEEZ
— ERBMESFENHERKNE. B (R(@):a€
O NEANMERTE BN EAHWERIE,
¥ ZF NBERGEH A
Vv =QELJ)”R(0),

Hit EMESG 2z LABRTENEBSE R(0). B
HEHE 2ERGADBMHB/NF « HEEG B
B ,i0 8 rank (). & rank (0) =a, W xCR(a),18 =
¢ R(a), BXHEMT f>a,2€ R(B). firank(0) =0,
rank(1)=1,rank(e)=w. T ZF A B EHZ P, BT
CERRANERELBYV LRWREXR BH, AL
REREXANEFEHAREEREXESG B
Bk R
rank (x) =yL€JI(rank(y) + 1),

ERFMETFESBNE LEFNH. RS H
3 7 2 3 & (Mirimanoff) F 1917 4£ 5| A, 1935 4E,
EEB¥E R R Zermelo, E.F.FOHBHMES
B —MEEXRERE R ILALHWEREE
RyEXMNEM 2€ A {y:yRx} H—EE  HEMES
z€ABHAEN 2 X T R,AMBWOT
rank(r,R,A)= |J (rank(y,R,A)+1).

YRz A yE A
& F (filter) BRMEELAHMEZ — BH—
MEASHFETEABRMEANREERMNES. K
I A—EE=EE5.SORATHWRAETEMRNE
AR DSSDEE T Y i &4k,

1.I€D;

2. &£ X,YED, W XNYED;

3.3 XED H XCZZI, W ZE D;
M#HDAELET - BT BTHEAFRR
LK, M ALEF D={I},EEEF D=S). &
NMYCI HEFD={(XCI.YCX}) R Y RN
FETET D={(XESU):.I\XETHERTE)
ABHRETF URDEI FW—TEBTF.FAEX
RN XESW,XED, ¥BMNY I\NXED. M#HK D
BITH—"BEF BEFERLERKEET
(B,DHXI+WMERTF . HEEI L AFERERET
F#D. R/ DCP). BFMERAEFEEEIH R
REIRNESS LWHEE N F={XCS.S\X€
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22 /I A PH QWAERA O HAEELK,
W PF@, B HALY i(P);P.

B F % T (product of partially ordered sets)
WFEEN—FBE. B(PH<r) (P <p) AFA
ﬁﬁ%»é’\ P=P XP,(P, 5P, E‘JE‘FJL%?R)»%
X PHHEIRFERE, T ST p1,q1 € Pryp2s
qzepz»<P1»Pz><p<<}1»<}2>»¥lﬂa§ P1<P1Q] B p.
<PZ<I2-%P kP 5P, E‘Jﬂ'@fﬂ»ﬂ}ﬂj‘] P1XP2»§E
ek PQP., WE A P 5 P, WER. WMFEH
FRAFRIEM AR, FTRHNSLEER A
HHMEASES, ERZ ARSI E, AU AF]%E
£+ (Solovay,R. M. )F 1970 FE 45 4 . 1% P, P,
M PRRITE, N GSP XP, 3 M LK P, XP,
%%%»%Hﬁ% G=G XG, »ﬁq:' G1,G, 53‘%']5@7 M
':F'E/‘J P, 5P, #9%. flid:oy »M[G]:M[GJ[GZJ- {ﬁ
FEUFBFZERT L BERSMRFEHR
MIEE. R(P.i€ DA—MRIFEFI,I HESI
£,%1 381 P, WEFEKNERTT. MEEH

p=L(pii€ D

€ 112 1P »&EAFFIHRR),
i€l el

BER S(p)={EL:pF1} A p WXHFF. TRXME
fEE b (Pi€ W R IR P E XK

P={pe [[P:IS(p| <k}
i€l

PHMIRTFRR<, EXLRH: p<pg, S BE L
i€l p<q. B hk=w it ,Fx P H{(p.: i€ DHHER
TR Y k=w, B85 P R p 1€ DRI H
FRii. '

AT & % & 14 (countable chain condition) & R
CCC. MRBEMEAMEZ —. B (p, <OH—1
WFE,ASP R P {—F & EXEM pg€ A,
REEr€P M r<p Hr<q,WFF AN P HH—
KREE.H P PE - REHWEH,WKP,<ORA
IR S FEH AN E S /R P A THE &R
R, BRI LLE BUR P& b mT 30 & 14 8
ST’ B A—HRAEFH B0}, <R
BRIEESRMG, MR B AA TS &G, X B
FEXH:a<b, 5BANY at+b=06. WX, TYH—H
WM R, ECTN\{ D}, SO B T H0EE &4, AR X
AAEEEEAG B X PEIMFERAMEHIES I
AT HL

#% % 1 (chain condition) W] $04E & H4H& 1
TR e MEBEFEE (P, O —-MRFE,
FPHEERENERYNT « WKP,<OBRHF
K HESRAMFL DN CC L, BB, AT EEE A FRI N
w-CC. BERMFEP, < >BEH « 8&M4, KL,
<O e B (k-saturated). 8 B Al sat (P)FEAR

>
W
i
op

it

Kew, XBEM cBE PN WAMME/NHEE «.
sat(P)—E J 1E | 3.

AT ¥3i& & (constructibility) —Fr[fyEEHE
W EMEESNTTHWEEU R HEES K&
B FRAMES, b RITHES AT HE
W—FEEFE ESLMATAEESRXERLA
B ¥ K BHEIR (Godel ,K. ) F 1938 SEFEIFHEHEL
A T ZF R4, LES KB EHEX F ZFC &4
BB Y. 78 ZFC R4 H . M EHAE S
AUELRBROEMN BT ENSEF K BIREE
FAREzEMEEX, B4 R(0)=0,R(a+1)=
P(R(a)). % o KR F T,

R(a) =ﬂqu<ﬂ),ﬂu % =ﬂ€U(MR(ﬂ),

XEB On K FT AP R, XM & Hi
BT VRHESE HAEV FHE N TEE L
FIX A h it k. g 21, ZFC R4 Rt
THES M ESEENTFE, MAY RMEHEEE
BB TERNTE HERETRESEUTR
ERVABIER F/RAMNARBHANEMES «
ME,x WA FEALME—TFHRES P(2),
HPOREGBS THETE, HILKTE ZFC 24
o B b R k. BN, ARE—— 2 X i P(o)H
WA TR, BN P(o) MER T IR E T
5 ATt 5 7T LA AR Bk SE SR (). 9 T PR &
S, RPN € URERARE. FriE—
NES r AT E NFE Def(2) 5B SREAESE
BEEEXHHFAE - NMFESLAIHEES
B/, A, —B 2,0 Def (O HEFNTEW
W H#iiEk. S L(O)=0,Let+1)=Def(L(a)), Y a Ry
% PR P BT
L(a) Zﬁqu(ﬂ).
FR{L(a):a€On} HEFNTIHED R, 54
Ly L.

RLAMHEELE,L FHTERNTHEE.
AMEE—ENES BREZMEMN—ER. 2
BEBITEAREATMES NEEA L=V. ¥
BRZV=L"FRAAIHEEAE S ITHEHEA
7). BFE/R 1938 FUEBH, T E AT ZFC &
SAHE, JREPFE ZFC R REUE VAL, |5k,
= E B ¥ FEF B (Cohen,P. J.)F 1963 £ FIF 38
BAEBH T VAL 5 ZFC R Gt A, AT 18 H T4
HHEAEMY T ZFC AH ARG REE ZFC R4
PREREBNESREGHEATMESE, HANA
LA o AT M 1 4R B RE N M 1 5 SRR R R AT A
ERETRRER, BTG EABEMEXF ZFC R
SR EETR, XEEROBET ZFC 2B R
G UM A URERBEESEHEELSE R X
75



WHETHUIURE TV BAEHAWUS
B B LW o - g T i ¢ (S (e
‘ayi(miain) ) = (1) g T (atmin)i(miainy)
=(D)°L (TN I(an) ) = ()% 5 (F)Wop =
(D)5 TN=@) g A=) g N\T=(
‘ry'pc{adnyLdayTr3Iniiain) ) =(L¢T) gL
XT=(LT)? gt (A0 = (L) 5 T H 2 F
HRH LW (suoneido pPpon) I BfE
B
izt (MWW ETHEEHET RS
F & B S 3 — 0 0 T T Jo O By
ENEE AT HRH N L HF LW
T W O R [ o A R YA [ i ¢
20 5 Nk [ 35000 0 oy B T R o SRR B
HY wH WL LY 6 O0 U E R T S B
G E 7 047 BRI R B Y ENCH KLY EITH
T o B W BB REUWY R MET
HATEH PG o S WHIEHHE X RYASH
HGE OAZ LUMEE Y H I BE 042 ¥ &
BT RGBT o Y W7 047 £ T H B
T H R [ S A LG L d UeYoD) B K % XK
Bl 26t (1 ° PPOD) M7 8 f8 38 o MR ok TH B B 36
g3
REEL 2 SANLER AE ARy iaVE -2 R
VERY (DRGNS EHREGE 047 WHE
A7 HEY HBEF A W RH B BRYRS
HHE R —H AT BTN T
WEB OdZ ¥ AZ BRI Y EANSH WL —
Sy AR T H, O b L6 e — BT O
Wi A7 % 5 2 e € L)Y E B G0 RO
VHEMD (CHBEHDR, WS T=A KD HH
ARG ELE,BON ~ZHNYBEHRCH
(A11qIIdNIISUOD JO WOIXe 3Yl) FE 7 F) B g [0
.“ﬁ
(198 21qIONIISU0D) W B fry [0
HIEENY
R0 W H D QE AT IR 0 S K
WTHTHT LW Y R FHTWA+DT
DT HHE IS TIT MERCY T HERH u
KEHG R SRHAOBCH LR
WO T N T3S o b P Lo Rl © X 68 8 7 3%
M Bl B (R FEN IHd—AZ 5P e
A M HHEE A7 X()T T
(YYD 0 W [ Fhfx T
THF g B A EL R [ (v O S (D)D)
PREHNHG (RFBEFLRCTRTITY
Haw X HHHBERFBEER OS2 (DD 44
O T MM — R EE NG ¥

STHRG 0, W

9,
AZ H THHE TWRch 7 BRI HRHEFEY
BEYHH M OO M S HWE4H TW OV
WHIOHBIHI T=AX N ch TH WST i %

HEWEDHEWH HEY AZ LW F ¢

T=A=TH BT T T2

HEHGE AZ K T'T
"HHEF L Y
TETETH T 8e6T L@ HH X
NEKELI N E U v T SENEHNETRY
HLOWIEHH CHWMAFENH 0 S FHEEER YN
BE [ O unas) W B CGH I Y7y 0761 B
LW RN T lohdy 8861 L3 fo H A H T H
Ty EE o AU Gl ch T W T H T

BT RALE u0) (DT =T
A fin
OHTA = T
T X%
HY WK » R (PDPRPA=(T1+2)T0=(0)T* L
ME@OTESENZEHE > FHEL N FHENZER
B2 (DAY B8 EM N EODPHE
“OHIUATINDP=(™ 1R

M FELRTH T HEEHEEE R EYE
LA © ) © (X RCNCE (D) 10 " i b B
BEHEMBY 7 FN HWEGY 47 WM IEHE
HHEHEEREGET ILEH M PPID)
WREE AR H L T TN o —

(395 3[qUIONIISUOD JO IsIAUN) R T Y Fly [u
" R

o, W (sdrydIRIalY 3[qNONIISUd) H LB fry [0
MY W ET NS FY W LW
WM BN N A R EFEY e
Micly ol HEHEVRE WHRY|EEHAS
HFYH 0L BH 02 H A E B B o G T
(L1093 alnlonns—aug)g};ﬁ[ﬂ%[ﬂg%wm}iQ;AZ
Yy 0L B 02 £ q uosua[) KT “oh iy TLH L Y
Heh XU ERENOEEH] SUHR NEWEY L
HANZ (B EEaEl—HASFYELXWEZA
N G o T B o [ BT B
IR gy — S T IMEM R
W e B H¥ Y 05 B 0z £EY&ECA T PPY
"YU MW HER W E (VAN D IEH BT XL
X5 B A - M A B R L ol XU B i Y2 [ T (e O 7
¥ 047 WY ¥ AZ £ By M 4 B ar — 0 W0 F 5%
FY S H7 2 4G o BB R R
T HMEMHEE 047 £ KB (FHBERH X _(
B NYGERY AR MIAEGE 47 £ KB E
75k Wk L B T [o OOt S O ey T B X Y

B Oz & B



R BF R FEIR(Godel ,K. ) TF 1940 EE BB
AIHEELE L BE A5 AR.

# S FE/RE B (Gsédel closure of sets) —
FhEHER &R X BN R FHE/RIZ B B 3 5 A R
HHERAE BEEE MNB/NEFERAERA
M BRI IER (M),

EF & /R 1 & (Godel close set) W “FFE/RH
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E X WA E W M (defining definability) /M3
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4 o Jy i R 7 HRT,
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4
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WA X R RER, RENAEHBEYNESIRE
BRBFIARTEAN]. BEL L c BREBEBATEER, X
£6 X WERIX|<e, WBE POORELHBLDT
ks NES[<w, BX BN XES, | X|[<wx, M [US|
<w. XL, B /DT e BER Lo #H 17 Fhis
BOEEAE . IR RN AR LARB K
MR, B, WA LIS EAR R ER RN, HERE
KHEABZINERELEE, R WEAT I
EUH) XRERMES AT A ER B LR LT E
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55 A 7] & B & (weakly inaccessible cardinals)
PR NCI B2

58 A~ A] i& B ¥ (strong inaccessible cardinals)
PR NEIBr e 2 g

O # % B (Mahlo cardinals) SAAEER
BREBAITUH—BRKER & « B EEOAT
EREF.BEDMF o AMBENERZESE «
F&E R e RS GBS HTER. EX, SHT
R DHS ZE. BIE 1911 4£F 1913 48, ik
% (Mahlo, PO R T HS A H S # T EH W
—REH.

K P (RBOOHTEBEN T L BEFMHE:
MNFeBIFHEBIATERERZESGR c WET
£ B ESH, 55 (B0R) ST B RS (85 A
TEER BATEAERESA-EESHT EH. ™
B & e BEHTER N e bBE « NATXE
B OREL,E B [:On—>g BRAT XERE ¢ BHF
R, T S B B« BRE S WA RS () =xk.
RZMAI,BIZE f(©)=ke R—ERGH#H T &
WA HBE f(O=c WENEH—EFEDH
TEY. UL ZFC £+  EHELELEZEMN
AR B E S S#HT B 5M ZFC 25+
ARERE H AT EERFEHERATTEER.

& 5 19 % B (compactness of language) %
EESESPENELAREFEMOIXAN—NHER
PR 2 o, BN EFER EEE N —IES 20k
HETWTTH: ATHEX AP H A<M E
FERB SR <BS A RE.XENERES REIC
HL g BER Lo PR WIERNER
AEA, BRENENENER<9 W FENER
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Lo M —NEECH § HIBENE . HENENER
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< W FEAEAERY, NZEMNEAERY, et fR
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&L R )RR, LINBUERE {0, ¢, 10V 1
GHATH LWL RNER. BT BB Ak
B 55 BER R R EL

55 W E# (weakly compact cardinals) KHEE
B —F, B REHELPH - ZLEE EHIEF
L PEMAAR<<c M EZBHSHENE o
AEEL,HANY o« WEBNER<« W FIENER
AL MFRER c >0 EFEREY. HEEREHAR
T B E IR A (Erdés, P, ) FlE 2 % Z 8 Rin &
(Tarski, A. ) F 1961 SEFF IR HATHI K. 55 B HE
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1. e BFFRIME c— (3.

2. WM ER ¥ <<w & n<w,x BH 7R K
> ()3,

3.k RIBATAFE AN MR,

Bk e R 55 BEERE 5T 51X E o 4T

4.1 BB,

5.« HESBIEHE A o RN A R R

6. H V. 0¥ SkHEE.

7.k B FHER.

8. 1 & i ANE AR EEL
W EE (Hanf, W. P. ) F 1964 4F 5 E £ (Kunen, K. )
F LT FEHTHELGESTEX.BIWNTER . HER
B BROHFEYFE « UTHRDHT HEH
HEAR MWETE. BE¥N—NEZHREFTE L
HEINHEHE . L MEENE « FER,Y
BY « MBI EF FEAFEE S IET <L
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R TE 2K o B3X — BB LA, WA 2
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38 9% B ¥ (strongly compact cardinals) —3&
BRI RER. EX FREMEFTEE AL EET L
HEGANOEN H «>w, WHRES « 258 BHE.
BE LuRQoBW XILAREELEFEH B
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B2 K PE AL L K 7 2 (Kuratowski, K. ) F 1920 4
AT & 2%=,, MEESESE - LS FAEGTH]
O . B B0 A A R T A R 18T BB Y ] L
PRET T B 5, 08 T 1930 ERWEEHZE A, Ff
AERZBENTRR - Hh BEXATHEEA
8, 28 A0 A5 R S E T R . KR, R E S
2 F LR 8 (Ulam,S. M. ) F 1930 &EiEBH T, |4
TEHTMERE A<, BARMETMER. T
RAHEA L IEE NESFEMBRET, TEATNER S =
18 ) Y0 B A R

FHAL MY % H KIEF (Solovay, R. M. ) F
1971 SFHEERPTLER CENER « LEH S
HEEFCH/NT e B IHTEAR « WET
£ SRR EA 1930 FMIEH T HR/DW AN EL =
B/ R EE B K2 1960 4E, FFH7 #) (Keisler,
H. J. YA £ Z BB /R & (Tarski, A 5| ABH
J5 BB 5T AT I B 550, IE B T & /0N Y R 0 2 0 bk B )N
BIART A ZEBER. B, b F AW ERE W
B, TR, AW R FHEER HRE
“TEEEAIERHRERABEES, MAWT
XEXTHUMEAHES EEEBENG L M
4% (Scott,D. S.)F 1961 FEFHBREFEIEHT &
FAERT I B H, W VAL, BNl My &2 AN RS &
A 54 (Rowbottom , FOM TR L ERE T K&
TR IE K 257776 7 B 80, X A
R o<A<w WEE A LA AN HEFE, 5
oo RETEANTHEFEEERER. TEM
K4 (Levy, ADFILI B2 EREET 1971 FH
BT IR ZF + A AE T BB N “ZF
+ AR+ CH” L & “ZF + £ 76 7T I 3 30+
TTCH”## %, X L CH FRE S5 R, M8 F Wt
&, B RTINS B E M T RS SR
R EAR,ZF REE DA GBS B B 09 1 B

A FIiEEY (ineffable cardinals) —J&KHE
B XA RIME R o= (o)} #HATE YT KM E XK
HELEXNTFEMAR ()2, FE cH—FTF
£ XCh, HRISIXP =1, MF « R «— (G
£)LFE >0, AR o> (FE)L MK ¢ BRI
REE EFEINWEN 1 NELIBTE, HENERK
WBERESZERHEE, B, AT EH LRI R
BEBAREIERLEHBEER A REER
RIEF (Jensen, RO F HH AL F & XM, GEXREL
(Kunen, K DYIEFA TEZE X EREL L E X%
#r, 3 B T AR RIBERRE oL AT HR .
HEZR A1 L0571 %% KB F (Solovay ,R. MO TE H , %
kK RATTRIEELR, WAFE « EEER; ERTHE
ANHEZ T, e BATREER, YHNYAFE « &
FER. F « BATTREIER MAFE « M EHLYG

n B £ 5 ©

B,

« FE'E B #f (v-Kurepa tree) —FRIIGEHRK. 18
MREBCEHERE—-ERE MR R T MK
BN WNEBINFEA<e. M THEIABRTEANE
TR | T<|A+R,FEEREFET «c FKE
R BB BRR T 5 —1R o FEH BB 3R T —
HEEB e, REFAE c EEFER,BX ¢ HEERHFMM
—Fh % .

i 43 77 B ¥ (Ramsey cardinals) —28KEH.
X4 R KRR c— M B E/EE BB E
XHEH BTH 2ot v )} EMT e~
()3 (n<w)s B AL, $I % (Rado,R. ) XIERH T, 7E i
BABEZT M c=w0,1/ ()5, ] D53 R R e~
(e} MBS B £ R BB KN v~ G X B & L, )
FRERE e~ ()7 WEBANBFER BT o/
()57, FTUAR B FERAEENRE o WEFMHE.
E 3R LD K ZE B 8 &) 2F A 3 (B R A (Er-
dos,P.) 5 45/R (Hajnal, A. ), 1962) 7] 41, A il 4
BRNBFER NEFERES EELN TRt
(Scott,D.S. )% F 1961 FFiEBA T . B FEER 554
BT EABEAR, B VAL

TR EH B ¥ (Erdss cardinals) —2k#
BRI RERFMREMARNELR AT
oo, iCEESRBER e~ ()5 WENER X
k@), FABRFEAFER. SHMBEBHYKERAS
@) B IR A B ROl o TR B — H B Y. &0 5F F ¢
# & R ¥ A (Erdos, P. ) 5% 49 /R (Hajnal, A.) T
1958 FIEBA T :w(a)<w(a+1), Bl B /REER EHE
BE o« 4% L FHE o« RIRFRF 5 W () REBAT]
KB F R B R A R B BT LAAR 5 (8 s g S
FEECERFAEER c«( O A EREH
FEEEEL R c(D =7/ 7 RIHFEE

TE B ¥ (Jensen cardinals) —FpEE. &
AESHEEMESEXHNER. EB8 1 KM HN B
(THEFHOEE 2 BB RN c HPFEEFHE
B B, MREFER e AEHRER WTHOTH
EMFHZNEEFREL X TENHR F: ]~
K, FBETFE HC ke, | H | :"vﬁ[H]Qu%E FZTHZ
AR « 5. 8T ¥ HZ /K% A (Erdss, P )l
% 44 /R (Hajnal, A. )T 1966 SFIEH] T®RA — 1PN,
REIEHEL. ¥ AFLE (Rowbottom,F. )IEH T &%
INEFREREFTATENHE A LR o MEHH
(Keisler,H. J O MB A T 1965 £ . H V=
L M AREIEEFHRIEL. E L Kunen, K. )F 1970 £
IEHTEXRNER . EHTBNEFRERAEN
WL

[T 23 (d-formulas)  ZRFF 20 243, —Fb
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FTHEMYEYEER FFVEH Y G ¥l
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PE A BB po=p. & po WEEIRE A1, MM py=
Pos B T B PlDPwﬁ b1 IRE AR ILZEHE, AT LIS
B— N HEEHEFI P} R XITAEAT 7,y pa I A,
8 p, FTTAC. MM F I —1 T2 FH, B
2WRET NalWHERE. 4 a={n:p.()=1}, AT
FFAETC a LT LLH 13885 {p. ) T B . — D EFR
B9 7738 E B8 B R A UROIE S, BB —F A A& 5 k.
Xt 44 E W A (p. ) FHBRIEI R A 7E Na]
AL, RIERE T A #E NLa P B . N AR E—
N &M p. - TAH p. HR, A3 p. #H1T
MY T AF gDp, B g1 A EHMER 2,9
1A X S5%E 1 FE NS S FRIESE. I H
XA A DAMEB] ZFC+V AL MixTF ZFC £ 448
& 3 EPI R EHET— R, AT L] T AC, T
CH A SR,
UENBBH I AEMEREZR EBEN+
LR, AT S RAE TR KB, BT £#
F18 B RAE X, BH BN RHTFHRF (Scott, D.
SHELIEF] % E KT (Solovay ,R. M. ) FE N K &
B A /R AE AR A J7 Bk K& 4k B 3E /R £8 (Shoenfield, J.
ROHKHMRFELRWIEMNY T HETEFE X
RE—MERAFERERMITEMESS. BT K
B RARBE RN T X ZFO ERRW— T3
TERR MR AEBMED U R M b —NRF P
(R IEEE),2GCSP APH—IHATE
(SR FPE, — B, GE M, HIFAER EH
(BRFHRERER)  FE—ITEEGCHET R M
R MGl MIGIAH ZF(ORFER — AT
AERRRL. MIGIFR A M AT 7. 8 TREEEK
B Mpitigy s MIGIMHER,5IAE THH
HICCEAIA KAE M B ), A FRR MLG]
FRES, BERZIAMGIPILENSL,ICH aa
€ M[G. f§BhixX $64 , a] DL 7E LA RS oh i iR SR
B MGl HER.
EEERP B YENTBERXRR p - o7,
Zor T GX B p(EPYHR I NBFEM ¢ AEY 7
B‘J%%i@iﬁgﬁg/&ﬁ’fwfz”"9571 j{] MARIV A X IRV 44
B2, EB T HEEERT MG oz, x,,
ez, Y B Y FELE PGGJﬁ P =z, x50
Z) B MIGIHMHERM AT LA M PR IBERXER
B E. A TIE RN ESBERR A M ZFO &
S5 MR ZF(O) REE MM AN, 7T LLIE X4 & R P
£ P, HEEFAY K MGIHR A FIRXR LA
k483 ZFC+—1CH,ZF+—1AC,ZFC+GCH+
VAL S AR, WEHIT—KRPIEY &,
AR NY REBRBRFHER, 7T LY
TR ERR BHETETRKY . EEHK
BT MR XA T AR & R 78 . B

ZFC+MA+ 1 CH LA ZFC+SH By A T AH &
Bl R AER A ERBIERR. &+ 24E%k, N %
RAOEEHTTRENHR,BUSTEEEEZ B
FRLR. DL 65 % K i F (Shelah, S. ) FEIX J7 T
RSB E. b5 AE® T E%EIFEUER TF
L& e R RS . BhakE A M8 3
T —KMEZWEERE, mphEh M P 5F
FEME) R, TR A B P IR R R %, BRTE %
NAT®EHE GBRER . THFHEE . —BHI I
Bt ERE ERLERZHE, B1S5 HIEKE
X HAEMHS R ETETE.

7 98 (generic set)  IRFRELIREE. 1AM
— &M AN EEES.PAMPHRT
£.PEM,FH GCP R PWIETF, XM P K
FTE D, DEMGND#EI MK GAM EH P
HAE, RFFGH P MHRATE HAENBEETE
% E % KRB (Cohen, P. J. ) F 1963 LE7EF| H 7
AL AC 5 CH #yM et 5l AR A T 1R &
BRI M B — A9 KRB BB SIAT M Z4
H—E i XS M —RBIEFEY KK ZF
FA—NHEEN ATAZTFHEY KEHEREY
HFEMFEERFIIANTCRLMERTES M H 1
“HEETTTRIEMMEER X R kY K M EE”
TTEMRAIRAE. FMWR KX generic WEHEIF,BEH
TE .~ EE. BRTA SR E L2 LT #
H RIEF (Solovay, R MR BB EM L&
SRR — RS, EAMUE AR EAR
.M E R B AT HME .

#FMAEL WA pE P FE—T M L
W) P IRNE F pcG. X—G5i RN E G HFE
EH, BRI AY KAATEHE R,

3 #A P 7 (generic extension) JTAEH—4
S Ik b A AFBAENEERNT K. &7
M} ZF REWIERE,.G AM FHERTFE P
WA TE BTN EBEIR MY KIS
G — MR MG, MMIGI#HA M BFEAY 7.
M ¥ AFMNY TR RRE T8 WE SRS
N REFEEAR, - B AT RHEET
¥ %A

1. MCM[G].

2.GE MLG].

3. M[G]5 M B R &P E.

4. M[G1R ZF ZGMERIH 3 M WA Al (&
YRR P RN —1

MY R FEERARPER E R (B L H
PR ERR).

3 4945 B 7F I8 (generic model theorem) X F
JEEMEEGE. EAE T HRAYT THHFEEER
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WEHHEQ L' DY EW D hEHM T T
EXE T A LHIE S AW A LMW h ()T
“{(p D (uo)d)(dywop S (u‘vy AV ® X yD
(Hwop V R &V m > |d]|td) = (1)
GHHIEDE YT ONT HHWH ¥ ¢
EAXE D ERERL N I E
FEHYH R DI {(LrD(F)uery [D(J)wop
VR VY>> dy=‘r'nD'd & %&%
VHYF QW r'nD'd EHYFEREBR LY 2
" M R e
HOWHMME@ X ] FHHF R MY
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{r D (duer y [ D (dHywop Y
BHEK IV o> |d|d)=('D"y
09 WESR ¥ B LHE S0 [ BCEE) 00 T M
DEEUH (LD EHYFERLPHE T
SN BN Y G B 8 S T O G o [
S BORF W G 3 GH SN B O G (] N B S BT
AR RT TR WE - WH
FHEEY ¥ X RTWE L R FHE
HGHETL, ML LYEUM G I°F
WIS OBHYEXY HHY HEGE
(OAZ FPLOIW B [OINY EMHEH W T &
‘R EMYER O FWE J LB h W X
HYZdE —ch WK (S ‘BEH HYE
(DAZ LN HHWHY MR G L8 8t
¥NEFH (Buniog jo uoneiou) GBI,
TMHEEHAL LT RGO
EH R RS FE R Y RO M
HHUL 2[OIN RHNHERE WA HIDIE W
N1 VA Ry G 8 (2SR Ta R s g A T |
B X B Y 7 X B4 H
24O | 4 )
bza B dsSh P RNHEERE 2N —H7 9
P HoAIRHNHEE VoA S
OO EISIBHYRWNER LAY
TR —HXHE 0
L5 oqbgd>SbHPH I MHK ¢
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V—BET ol A dEo4d gD MFKT
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VKM RHEARTLYWE N RO
RE00 o IXTRY B % 2 0H ¥ F B L0 KM ([ g usy
O B X R GEE HFHY W (e G
HEHHHE BN DH o B 7 Yo d KD
EXTUM o 5 I8l —0H s 2 BIEL [ GHC B
Lo T — I d BHYET X ¥
6 R CHIF G ch i M X R TN 2
B Y B S B

YN U Ty —  (uone[ar 3upio]) ¥ EE L
Y EESE D Gl WY [
MEULBHP[OIN Y S KN Zch WH [0
WXLV (o B — 0 b oy AT [ B
B BRI X AL — B b W
EHFHEHE LAY e LY E
LB BB WS BRI — Y |Gk
ERNIERYVEMNSHYE VKBTI
B 72 o YE X0 R GH O T B b7 © S OF T X o 0
WY KEMTH MRS BHH[OIN
‘HBCEUL — B [OIN BRI
MERMBTLLEM O FWHES —J HPEF— 2
MHEUDLBHE[OINY SN S MR
B mE ZHEGETDTL —HEUI LN E
PO EFU T EH ERBO - T
W W — MBS A B
GRS WL BER L FY OHEXUT], —HIA

EHlg gy — (aBBnBUE[ Bunion g = N=1974
e R TR A
HY¥BEEOIZME—BFH TV W B GY¥
(ODAZE VYV BE ol TWH[OIN B VHEH 4%¥
Wb XEHGEETROSE I HOFEHRN IS
WEHRIHTWY SHGEYOIZ 5V B
MM my EH— NG, — SRR LR

T 5 B G e 7 N g -2 36 Wb 1 A Bt 20 Rl i M
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OINSWE ' BEHHEHEEODIZKNFZET

Wk GH e[ BY B [OIW 5 W ¢
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Hnda WERBALRE X8 « REHATHRAY
RN E BRERFEAEREZ),» YERHE A
W, B A KRGS THRAETREERK —1
RWEL, B THRAYT REH MGIHFNE G T
BGE , I, — 5E 1 ) 18 444 9T LA 58t SR g Al o
AESEAEBEEMER, —FEYHN NBXHET
A AT AR E MY T MLGIH R BT A T,
X ABEEEFFIRA TS B EEFT]. A
BT R E L BB RS E LR 5E
AL

B(P,<OAFRATHEMENRFE, prgEP
HBEANITEEMNH p<g WK p BT ¢ . BHFTE T
cP ﬁ T<P H réq, sﬂlﬂffﬁ y2 5 q *ﬁﬁ»%‘ﬂl’]fﬁij‘]

Z & NBE G F % (complete forcing condition
sequence)  UL“J7i8 &A%

751 18 F I8 (forcing theorem) HHEREFE
BEANTHAXRSRAREFTHHEXRD
SRR F. B M A ZF (O RGERFIERE, (P, <
R MBERTFEGRITEMES .G A M ER P 3
WE,MIGIH M AT 7T, MSHER S8BT

H"J/L\\Z_ﬂt 0'(1'191'29"'91'")9M|:G:|”_' 0'(1'191'29"' 91',.)9
%’!E.ﬁ%’!(ﬂpe(})p ”_ 6(319329”'93n)9 KE ils

Tys*** s T %j Ty 99" 9T H’UZ ﬁﬂ%}_@;’%% BﬁﬁE
MG E—EREE R, AT NI RE
MEYH B FME EZEXMER. BT hEX
FULENXTFEMER, FHL, MAETHRNE G, 7T
PATE M S E MIGIRHERR.

R HT A £ I8 (Easton theorem) BIFEKMWE
EEH. #HET (Easton, W) F 1970 F£F| F @
& IEB XA IERL B o, REAE B SH
JEF 53, 2" AT LASE TR 4. B, % E N
— AN R B dom (E) 4 fit A 1 1E AL B 550, 5 X AR AT «
€ dom (E),E () B H of (EG)) >r, XIHE
] ey’ €Edom(E) <’ >E)<E ), MF E K
— MR RS B PR EENT . A MNH
ZFC+GCH MR, E NAE B H B R 5 ki %, U
B MMy 75 MG, 5 M B R B £,
E AR ART IE W38, MG ]I 2°=E Geo). 7 J7 7 iF
B EFE R G E, WIT T — R R R AN
SER/ WS s R K 8 IR AR R VAR RN

AT 3R & 5| &K # (Easton index function)
ST e 2

R H7 4 5138 7% (Easton forcing) W “HH¥rfiE
E”.
AYS B ¥ ( cardinal collapsing)  ZRFR Bk % &

B ABEER TS R PEM AREBEE M K
JHAEE .« O M RS BT P KRN

£ G f# e 7E MLGIHHIEBUNTF o, Bl < |9k,
PR P BB v W A M B TH 2 «<
A’%ﬁEP%%%ﬁG’ﬁﬁg‘EM[G]EP re==A, MR
P A BB E e IR 27 0 A IERL B A> 0 HIE
BEECW F. (e, A O 4G A BT« BN « K
TERER, A 5 — AR ik B8, 3 4 1R 5
LGOI ARE RN . b F,.(e, A0 L (O E
XA(E R SamE™. & EH¥KEE (Cohen, P,
JOT 1963 SF B Se R I AT LUK — A A AT 40 308 38
H— T HER EREERFR. TR k4
(Lévy , AR TR B K IAEAT A 7k &5
AT AR AR 5B A — > FT K B TE MR

{R B 8 (cardinal preserving) FHHBBEH —
W& A A R S53RAY R A MBI
BOMBRZ A RER. WM R 8 B8RP K18
BE EMNEERNY 7 MIGLE B MpHE
B G HAVE B AMIGIFT R EES, MK P RELR.
BT BB EAZEXTH, B AR TA K I8 8
SR ELGCERTLIEN P EEER R
B M, P RES TERAE Al HAF
ERERGHRAYT RPRERTE MR, B, FHE
RS ERNME. R PEM AEER M FH 8

&0 M R L E XA P NN T

ECRIERMFH =0 . HHE LA MFHE
B L HAY B A MIGIHREL R P REK >
O<O.ZPIEMHBPEE OHERE MNP REH>
0. (R FEBHI B B % E #0588 (Coben, P. J.)
T 1963 SFEF| A MBI T 7T 5 £ S RERH X
2. 5% % R%KF (Solovay, R. MO LR THE
MHE, B L BRBERMTSH T RERMXR.

£ ¢ #1318 3% (method of iterated forcing)
HERM—RHET. REEH#HT AMETRE, UKE
BEAEMEELRMRAERH TR & MR
ZFORGEMER, X M BERE AT « KIENT 71T
. EE R M=MCM - M- CM,
ﬁ?% ML‘+1:ME|:GE:|9GL‘ A M, J:%'/I\ﬁf?ﬁ Py 4}
K. EIIHBIRA « KEA 8. 5 oa=2 B, K
ZHPLIENRITE Y a HRRFEET, BRZ N AR BR
BAA. MW EERDE . ZRBAN TR, B %
B EER M PR — S P & Po —1
%%‘?‘% G, &f@%%#_fﬁ M, '_—MOI:Go]’ﬁﬁ%
M[Go]_t%jjiﬁmﬁ P, & Pl E‘J*’l\%‘:’l’i?% Gl ’
uﬁ’%%%?ﬁﬂ“ﬁ MZZMIEGOJZMOEGOJEGI:I’E-ﬁ
M, BAFFEHHBER. ARKERETBET
15 M0 J7 ¥R BEAT. SR T X R O B R BB HE T B AR PR A% AR
ML, A o« HRRFEE, B0 e=w B, M.
TR XE 4 i R
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