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£ 5w IR

HIRRIERAT RO AEEFDEL I ] IZDWTODE
.

FLW(ETH3)RERE E, HIBMAHRIC > CH
PNDREBRDI & THD.

ELWHRIERICDODWT, TN E DL D ICHIEBIL MR
ICHE> TEINIDERTE DZEIFFHE L.

M OFEERE 1§, (HRREE & IEh2 EANARRECS
72)EL WRERDOZ & THY, BEDITRE, £52A,
FDOEKTDIBRDT & .

(BEBRIEBLLNE S0 ) & Y IBEVRIERD XIRT I,
AR RIS RSN RE L I3 .
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IFIFRIFBET, ERNLETEED 2 & H B D,
FDEERITE=E.

WEEXBAEFNTARTICIE, HEOEBRE 205 HIE
IR (FRIERN/R SR DIEREE LY 73, BMEDOHLHEHAH- FEE
0)&75)?&%&967%%;75\%%.
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ERBICB T2 HE

WEHEDO2M0Im: StEHE AN
TH: BBICIHU TEL WEREAEZERHL THRZ155.

AERA: EFRCAEND HFEL, s@®ERICIEL WHRZ RY
kL CEEZ E< .

ID2DFETEELD . FAEHIRVERELIL FE
WHAE B (FHEHEIRBIA KEFS (7). AN H D REDE
H o (BB HICEWENT 2 BRENKE (7).

ETENHEDOIHEWFIIEICEN. SEEAAEBE DRV FIL
FICHM. MBTNBEEZFE TSI & IER.
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7 A D [E R T D 5w By 7% He5m D B

HARDHAFHNE TR HERZ RA 2 NFREFIE, F

F DD ERE.
A D

B C

AB| = |DC| DD |AC| = |[DB|EF B & %,
(1) AABCE ADCBHEBRTHZ T & & Tt
(2) AABOE ADCORBRTHZ T & % Tt

all al
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=ATEOERSFEMN:

(a) BLDERI NZNTREL L.

(b) 2;DDEI & ZOBOANZTREZNEL L,
(c) LIOEX & ZDOEHOAENZNTNEL L.

DFY, UTDLD eHEmAEL L

[ 3WORIDVZENENFEL W= 2DD0=AFIEEH

[ 2 ORIEZDEDAPZNETNFEL WL = 2DD=F
AZS=EN

[1ORIEZOMIEDANZNENEFELW = 2DD=
AL EH]
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Wim2A Ty 75 1D21DU3Z & TR,

(IRELY) |AB| = |DC|h2|AC| = |DB| (1)
(E250HELY) |BC| = |BC| (2)
((1),(2)& &RAFHE (a) &YW ) AABCE ADCBHMER (3)
() ERAMDHELY ) |AB| = |DC| (4)
()& AEMDHELY ) LOAB = Z/0DC (5)
()& aRAMDUELY ) LABC = /DCB (6)
() ERAMDHEELY ) LACB = ZDBC (1)
((6).(T) & BEDMELY)
/ABO = /ABC — /DBC
= /DCB — LZACB = ZDCO (8)
((5).(6),(8) & EEK M (c) &Y ) AABOE ADCONER

all g ol g
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WEDITRTDMREIL, EEVCLENS, mIBENLHRE
ICE>THELNS.

[ BIREOHAEESDHBEDIIFHAEETH S

[ SLYEEIZEREEE D)

[ E5 A& BARIETHNIEZDEREAIETHS ]
[ ERD IR IEFESIEBKRITZH D

NS IR ETEIBEAEEKDOH S foE. 1F&
AEDANIZIE, NS DREDIFEAEIRREXL VDL
INCEERAE 230LHE L Ry,

IXIFLHAZOERITZFOOTFAMEL L& DH S
WA, AW RIEMADHEGIEIITARTHE. C0LD L
BE RIENALHERATY 72 1D21DWUBZ ¢ TRES.
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MR, MEDEETHY, L—ILTHD

BRI R
2 51k
2|2/ 3] 5/ 2] %) 2/ 3] %=
HARARRBERA!
£ 2{
HEEEREEER

BEIIEEDRTERS L TEELD, EEICFE> iR
IFE THERBEANYT V. wmBRRHREZIBAITY I & T,
o &K CTHEZALD,
o & CTERDLBIRENHEERICAY IAA D,
o & DEFZDNEBERD,
REZBREICT B ENTE 5.
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FIBREEE 1E (1)

HIEZDS 5 TEH, HIBHRIEL (mathematical logic) &
Lo 71% Lzl: ﬁk., FOER (MEM) AFEZ2 AV THR

“mathematical” IFBAFEICERT D& [ HEMNR]. ThiX,
FHRET IS L CEENGRERZ1TO & WD AEmZIEL TW5.
WROBEAZ=BBICEDHT, TOREFDRINTERSHTIELL &
%5, TOLD BB ITER/RIZTZ 7 7O0—F.

CDEETWO [ REBZF] 3T BIEREBEF) O &%xiE7. [ #I8
MIBEE ORDHYICT SE=mEFE] W) EELFEHNS.

11/64



FOEERIEF S 13 (2)

HERZ—RICEWTIE, [ ®BEZ] FE>EEVWSFAET &
ML\, —F, MERTI ®/EZ] WO FEIE, £8P0 ELT #E
BEsm #1L TWB I &E NS,

IFIFAL0 RmEF
AXFR — #@EFE (BCEREFELE 20)
BTk — #EREF (MEERRLUAL B0) « FiEE
HER — HEEMR

CDLD IR DT, BIEBFEAROAZEATSEE X
IEFEDNE. Y14 M ILIC“SHIEEEDVTWVLSE IS & W
> T, BEICRDBERE LiBEb A RY.
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(BETY ) LLTTRENT 5 BEDEEIE, BEEATZ MBI 5 ODSEITBNT S
EDTHY, PEOHEHIIICDODVWTIRIETEIEDTIEHY THA.

12/64



7)) AMNTL RimiE=x

RIBZDIBFEY E VDO TWEDIEFY v D7) X b
7 L X (Aristotle, B.C.384-322). 77!) A b 7L R miEF
X FDRITHET CHIBZOEMTH - 1-.

7)ZANTL R, uT®49®947®=%E9uT
sylloglsm ELIENBHwRNE DL D RIFEICIEL WHEER

mL 7c.
All Xis Y

No XisY
Some XisY
Some XisnotY
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7Y ZANTL ARpIESE

UTIEIEL WERER R HESR DN ?

(1) All X is Y

Therefore, All non-Y is non-X

(2) All XisY

(3)

No ZisY
Therefore, No Z is X

All XisY
Some Zis Y
Therefore, Some Z is non-X
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LN,

Venn Diagrams N

(Venn, 1881)

MBI HERIE A

\>\(

\>\(

ZEDEEANT
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Venn Diagrams N2/ [X
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A& B (HEE7)
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A& BOM(EH)
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AD REE
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B D R Ex
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N - EILHYDER (1)

(AUB)° = A°N B°
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N - EILHYDER (2)

(ANB)° = A°U B°
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MmoES (A C B)

ACBee ANB=A<«< AuUB=2EHB
S ANB°=0< A°uB =1

(2T, 0IEZEESR, 1EEHFEEERT. )
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71U 2N 7L RRE(F)
AIDHR (2) 2 XV M F> TEATHDE?

All Xis Y
No Yis Z
Therefore, No X is Z

XCY

YNZ=0
Therefore, X N Z =0
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o NYHDKRIRIFEGHRNED, TNDXBRANLHERATY
TIRDIESD S h?
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o BHMALMBICRDE, RVETIED T RXbERL.

o NYHDKRIRIFEGHRNED, TNDXBRANLHERATY
TIRDIESD S h?

— HIRERZ AL RO FEIAA
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Hif{E

B IEL W/IELL MWEEZ S DY I, fiBThEh
A, E(ELWHEE)PHB(ELL BWEE)E WD EZE >
Tm%t%z%
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mEfm e

[YNZ=0] (Y& ZDHEBEDIEZE)
— Wil rcYNZ] OEIFZHE
—mAl (zreY)h2(x e 2)] DIEIFHE

[ Dl 1, Bfiaam@El xceYl &l xeZ] 6, LYUE
MILEEXEBKTS. 2L LEDEMEGETE LA

BE#kICL T,
YUZICHWINY % mfaae |l & 72
Yeloxtind % medfaaF I not ]

HtEATES
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WA WA RpBEEESF

ANDB
MMEAEMMBEBMIEICELWZ EARDIT HE
A A: ADDBI, A and BJ
N: ERIBTEEE S

AV B
MEBAEPEBDEBLL MDIEL WS & ZRKRDHT fnd
(A BOTBHHEL WESE S)

A A:l AF7=I1E Bl Aor B

V: RIBFIEE S
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—A
MR ADNIEL WEZICIEELLC A<, IEELLC WnvE X (T
IEL LW épRE
A H not Al,J ADTBEL ] ATHRL]
-: BEELES

fl: REEFEDOMHEE

re(UNV) <= (ze€U)AN(xeV)
re(UUV) <= (zeU)V(reV)
reU° — =(xel)
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—A
MR ADNIEL WEZICIEELLC A<, IEELLC WnvE X (T
IEL LW épRE
A H not Al,J ADTBEL ] ATHRL]
-: BEELES

fl: REEFEDOMHEE

re(UNV) <= (ze€U)AN(xeV)
re(UUV) <= (zeU)V(reV)
reU° — =(xel)

A— B
R ADNIEL WE ETEBMNIEL L 85 £ D B
mAAT ABRSIE Bl A implies Bl
—: BR(NMAWV)EES
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Mm@ A, BOE(T)ta(F)NRE>7&XD, E-A, ANB, AV B,
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A — BOEEE (1)
XCY < ae X impliesaceY

XCY << XNY°=0
Sad XNY°
S a€e(XNY°)°
S a€ X°U(YO)°
&S ae X°UY
SaceX°oracyY
s (motae X)oraeY

2FY, A BE AV BOREMAEEKIZEL.
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A — BOEMB(EXR:

A — BOEIEE (2)

-A

vV B

0 ™3 H >

g3 ™3

= = =

(—4)
T
F
T
T

=N
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BB {ER ()

MR A, BOE(T)A(F)NRE->EXD, WwE-A, ANB, AV B,
A— B DEKBZERICLIZED
ANB

A
T
F

|
= =

=

SHC I S
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THEHHE g
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71 ZN 7L ZREL(E)
DR () ZEHEDFEZF>TEA THDHE?

All Xis Y
No Yis Z
Therefore, No X is Z

reX —xecY
reY — - (xeZ)
Therefore, t €¢ X — - (x € Z)
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[ze X -xeY]l &, T
[ z2cecY - —-xeZ] &, T

TDEE,

XRIC, EEERTHSEL THad ...

e X -z Z] &, T

reX|zeY |zeZ| z€X | ~(xeZ) r €Y x e X
—xeY — (xe€”Z)| = (x€2)
T T T T F F F
T T F T T T T
T F T F F T F
T F F F T T T
F T T T F F T
F T F T T T T
F F T T F T T
F F F T T T T
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Algebra ’al-jabr’

Algebra(f&) & WO E BETIIHMRR A ZET H,
RIE 77 Z E 77 58D al-jabr’:
NDEFICL > TERDEZ 1S5 AE

l+x=3—=x
= 2r=3-—-1
= 2r =2

= =1
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Algebra ’al-jabr’

Algebra(f&) & WO E BETIIHMRR A ZET H,
RIE 77 Z E7 58D al-jabr’:
NDEFICL > THERXDOEZ 1S5 AE

l4+x=3—=x
= 20=3-—1
= 20 =2
= =1

smIEiEsmE WA DL D ICHEBICT I 2L,
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o3 —- J—)L

(George Boole, 1815-1864)
(BRIEV 1 FXRT4 7 &Y 5A)

38/64



NEWMICE & O< iR, “RIEONRAHE”

7 —ILREK

A. De Morgan (Formal Logic, 1874), George Boole

(Calculus of Thought, 1854), C.S. Pierce,

Ernst

Schroder (The Algebra of Logic, 1890), W.S.Jevons
(Pure Logic, 1864; Elementary Lessons in Logic, 1870).

1.

oW AN

XUX =X
XNX=X

. XUY =YUX
. XNY =YNX

XU(YuZzZ)=(XuUuY)uxX
XNYNZ)=(XnYy)nX
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7. XN(XUY)=X
8. XUXNY)=X
9. XNYuZ)=(XNnY)u(XnZ)

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

XulnNnzZ)y=(Xuy)n(Xuz
XUX°=1

XNX°=0
(X°)P =X
Xul=1
XNnl=X
XU0=X
XN0=0
(XUY)=X°NY®

(XNY)°=X°UY°
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71 ZN 7L ZREL(E)

XCY (1)
YNZ=0 (2)
Therefore, X N Z =0

By (1) XNYe=0

By (3) XNY°NZ=0

By (2) XNYNzZ=0

By (4),(8) (XNnYnNnZ)u(XNY°NZ)=0
By (6) (XNZ)n(Yuye°)=0

By (7) (XNZ)N1=0

By (8) XNZ=0

A~ N N~~~
O ~J O Ot = W
— — — — — —
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2D MDA EHR
1. EIBERICE & DL A%

BE At WD) D “BEK" A EZ 5
[ IEL X &d: CARBARICEEICRSEZ &
[ SREm |

2. 7—IILR¥DOERICL D EH

FRANCL > T, HEWHICEENTEEI N E2EZ 5.
[ FLI] &l B ZENTEBE
[ B3GR |

|

Fo/K ERB2DDAHELRDIC, TD2DDHEDNTT
FIELE ] EEC (D) (T =2t 1)
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(Emil Leon Post, 1897-1954)
(E&RIEY 1 FRF4 7 &Y BIF)
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HFDEEEL

MIEEA 18I E TlEE AERKEN LI /—AT, 18
HIE TICHEOHFRIEISE T LREEZXKIT W, I F
IFQRBAARE “FE"HAFHEREINT, BEBAEEIRPCEEDR
EFEAAEIRBICAR D LD ICR> T 5.

B LEDORIET BEWIMNED 2RDER] ICEYBES N
2 (7Y 2k 7L 2)

~ HIMTIC & 5 EHDEFE (Dedekind, 1872)

~ FEHODOI—Y—HICL 2 EHDES (Cantor, 1883)

—AT, 7JAMTLRAROHEBFE, WETHWL N
5 RERHEREZ 1T ICET T2,
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JL =TIl 2 REBZEORIFT

1884F [ FilrDERE]
1893F [ EMOEXRZERI B1E
19035 [ BEWMOEXRZERD B25

[ BIBICEDWTE X THELNEFATETHDIES D H
% DEFHRT A TT7 CIRRDGBIEZDOEMA EEE

o HIT(E(EE B)DBA
o BIHIE BIBIC HHRL - EDEA
o HIEBLHE BILFOBA

o SEBRRRDEA
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7)) Ah T AmEFe — iRk

[ T RTDAILFESA.
VIS5 TAIIANTHSD.
> T, VI IT AL, ]

(Ve (P2 —Qx) = Pa= Q al

HROAFZREATIIHREORRESATLLDICRA

eht, TOBRRICEFEDHDZ EDHIR(ZY BILD/
N o R).

VA TTPEHEELIERICHEAETH /1278, TDLE

N

DNV DHIS B & DR h o 1.

=
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Iy bhO—7- JL—4F

(Gottlob Frege, 1848 1925)
(ERIEY 1 £ ~F1 7 &Y B F)
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5w v JLDINS Ky FJ 2

"Hardly anything more unfortunate can befall a scientific writer than to
have one of the foundations of his edifice shaken after the work is finished. This
was the position | was placed in by a letter of Mr. Bertrand Russell, just when

the printing of this volume was nearing its completion.”

[ FRNZEEICEDZEDICEST...,, BSDEEES
ZEL 72, TR LIEDISESININDFREICESET S
CEIFEEFLH LML BT EIEFRVL. T DEDOHRIA D
239 LTWEEFDEEIC, N—NSVUR: Sy EILED
SESNTELFRICE D TN IULALINEZ EICRS T
DB, £X1225 LERRTHo7.) (7L —4T Bifinx
ANERD B2E, HENE)
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IN—hN TSR Sy I

(Bertrand Russel, 1872-1970)
(BRIEV 1 FXRT4 7 &Y 51A)
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v ZIDNS Ry ) R (EEHR/NN—T3a V)
EAERROEEY T, HRE L TEAZOEDEEXTLL.

ZDEE, TE, EAZTDOEDIE, ThEAEDERICIEZAR> TWLWE
HA. DFY, X e XIEKIL TOWEFHA. IThEH, EELPOE
B, REZEZDE, EELBOESITIEETINL, ThEBDER
IC7> TWX 9.

S, AL TEPBEZ 8 RVWESE2 2RO EGEZEY X T.
DFY, AW DK, X ¢ XKL TWB LD R XZ2EDIEE
TY. CDEZ, ACADEBZATHET. AcALTDE, EEADE
END, Ad AL B> TVWBIETT, THIRFETTND, Ac AlF
BILL TWEHA. — A, A AETBE, SEEADEEDMS, AFE
BAICEENSIETTY. DFY, AcAER>TLEW, RYFE
HDOT, A¢d ABABILTVWERA. 2T, Ac ATE A¢ ATH
BRWZ EILR>TLEWVWET (?).
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INT Ry g 2 0[Ok
HOERNAREKZ 559 2 & ' FE&E
B DiFE5m (theory of types)

(Bertrand Russel, 1903)

BEE=54 7029 %.
A4 TODEEFICTHT B hE=Y A T1ET 5.
HA4AT1DMEICTHT DMMEEZY A T2&T 5.
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TV UXET - 77X T4 7

(Alfred North Whitehead and Bertrand Russell, 1910,
1912, and 1913)

[ METHRERIEONALETOTATT7EHRRATY 7
ARIBICEDOWTEHBICERL LS. |

JL—5DO74ATT7EAEENAINTHOEND LD ICHY,
WRICKERA VNN EFZZZ EICo .
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¥ HE R D FRAK
(BRIEV 1 FXT4 7 &Y EIH)
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7Y Y * T OIEBER (HERET )

NE: (1) (PVP) = P
(2) Q@ = (PVQ)
3) (PVvQ)—(QVP)
(4) (PV(QVR))—(QV(PVR))
(5) (@ = R) = (PVQ)— (PVR))

WEmAR Al

A=B A A g sEEHROEHE

“ONIBHDS HEERIRAIA Y RL o TES 221 DT
AIEL LN EpEE”

54/64



EIILNILN DETIE

JL—4~T)UFXET - 73714 A~NOH#H: BOD
HEmICE DS 728, [ERThNTWEL D REZEDIERAD
L D50\,

1904: | swEFE BiMTOERE] (BRHMFER=ETDERE)
G BRBEwE Ll , TOEFBEMZHAT N
X.

1. 7 X ET7OREMNS KYICFENELHNZRNDT?
2. MFEDEALRTEEBDIERAICE T+ EERRARRIE?
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— S ik EE EmIE

I #2mIEFOE] (Hilbert and Ackermann, 1928)
B—PEmhEEmIE, B _FEhEERIE, .. .& WD BT, WBEER
e "idl £ < i,

INIE
(1) A—(B— A)
2)(A—-B)—- (A= (B—-C))—(A—C0C))
3) A— (B— (AAB))
(4) ANB— A
(4) ANB— B
(5) A—- AV B
(') B~ AVB
6) A=-C)—=(B—-C)—= (AVvB—C())
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(7) (A— B)— ((A— —-B) —» —A)
(8) —A— A

(9) A(t) — dzA(x)

(10) VzA(x) — A(t)

WEmAR Al

A-B A Alg=C C' — A(a)
B JrA(z) - C  C — VrA(x)
272l , ald CITHIRL 2Ly,

Hilbert O ERE1RE
IR RDEF ERRE. (£ P> THERLS FED
BHANBRVEWVWI ZENTEZDN?)
o SIFAARDTELMRRE. (IEL WEREEIE g SERAIAR
RE DM TREDDEZD H?)
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AR =A
< SR8 & Gz | JHISM
HF
a1
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HFDOEMRIL, REENRETEHIEHTES.
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HFDOEMRIL, REENRETEHIEHTES.
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SAUS e 8

Bk BEEEROT A T7 2 HFZOHS% F> T—HK1k.

[ EAGERE X, I RTOMENLETILLETHRY II
DiERDZETHDS. ]

|

AR WD WD R R DN FEER.

[ ERRIEBERNE E, RIEBEMNARHRICRK> TEINS RIE
ADZETH3.]

ERRE BXamICH T2 EOBRIEFMAEDH?
[ ERER & B3R L EmEE O i ¥k
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—fEREERED TR

F—TILDREMEEE (Kurt, Godel, 1930)
B FERIED AR E BRI WIS 5.
> T, F—IEmERIEDIIRARRITEFE.
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EIILRILN DEHEIDZF D%

T 7)) FET7- 7374 Al PZDEERRZRTODOR
RHIREARTEEAMEICDOWT, 1] (Kurt Godel, 1931)

B —F LD (B—) Rel it EiE
RT ) Gk SOERNANERIE, BFELDS I,
FELTHS.

BABDEMAE SV LD B+DICEWNERTIE, FRD
L EMILRE AL,
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HENHY IC

AN

EHAICIE, RIBRIE, LY I ENTREI N,
BHEDODEETHY, IL—IThHhdHIEEA, THBAE ANEN
BRI DLDICRBET, 2TFEULEEDEFEAIEINTWL
x7.

CDEETITFFOIY VY RAEENLIT.
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