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NEHBICH T RE
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AHE: MBICHU TEL WEESEEEAL TREB5.

SRR EEHLAEAD HEL, RIEBOICEL W HERERY
EL TEEE

TD2DRETERAD R, FEARRVEBELS $T
BIAE B (FEUERAIN KIS (7). ERNIEH B RREDE
B (E4 B STV T 2 BEALE (7).

STEANHEOEVFIEEICHEN. EANHEOHEWFIR
FICKM. RETNEFZZEBTHIEEAWV,
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H DT DFRIE L HEERDBFI

BADHEFHE THIEMNRHRE ]RA D HFEFIE, F
FOHRMADEE.
D

B C

|AB| = |DC|n"2|AC| = |DB|E T3 & %,
(1) AABCE ADCBABRATHS T & % Rt
(2) AABOE ADCOVARTHS Z & &Rt
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=AMOARRHE:

(a) 3LORIAZRTNEL L,

(b) 2LDRX & ZDOEDANZRENEL L.
(c) LIDEX & Z OMHOANTNTNEL W,

2FY, LUTFDELD REERNVEL L
[3BWORIVZENETNEFEL W= 2D0=ANIIER]

[ 2ORIEZOEDENZENENEZEL W = 2DD=F
e SNl
MTIORIEZOEEOANZEZNETNREL W = 2D0D=
=B Cill
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WHRATY 7212122 & TRES.

(RELY ) |AB| = |DC|#D|AC| = |DB]| (1)
(ZESOMELY) [BO| = |BC| (2)
(1).(2)& BA%MH ()& Y ) AABCE ADCBHER (3)
(3) & BRMDHELY ) [AB| = |DC| (4)
(3) = BRMDHELY ) LOAB = L0DC (5)
((3) & BRAMDHELY ) LABC = LDCB (6)
((3) & BRAMDHELY ) LACB = ZDBC (7)
((6),(7) & BEDOHELY )
/ABO = /ABC — Z/DBC
= /DCB - /ACB = /DCO (8)
((5).(6),(8) & BR%KM (c)& Y ) AABOE ADCONER
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AEDANITIE, ThEDHBEDIFEAERESELRVDL
D ICEKREE 2AVLWHE L AR,
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FEMIENAKMRZATY T2 1D1DUd 2 & TRtES.
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WEBEIEFDIL—IL

BRILBEOHRTERLS LTEELN, BEEICFE- R
IFETEBEALT V. RENAHREIDBATIET,
o K THEEALD,

o K I TRDOBIRENHERICAY AA LD,

o & DEZENEERD,
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BERICHE I HERIEERY YT W
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BOEXT, 7HFLRARFY O+ TEHRWTY. BATFLRER
#LFEY. LEL, BINYT1ELT, 7HL ALY T—ILISEWS
b A —h 52 &ICLET.

ZDEE, PHFLAPBICBVW O RAEEXTHET. T, 7
FLIANBISBVLWOLCICIEK, BFRI—PNTEZETBICEFELARCT
IFRYFEAD, TORICBIFVLEATLEVEY. LML, 257
&, THELADBIZEWDILILIE, ZTOEEXBIVWEEZBICELREL
B TRRY FEAD, TLZOBICEBIFPVLEATLEVET. &
LT, WOETE>TETHFL RRBIBEVDTELA(?).
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BERICHE IHRIEERY » T W
NRY—DIRS Ry 7R
HEONEICHEL SRS (a.b, 2H,;, ) BHRETT. #toT

200 XFREOLEDIEEL BREL HhHY A, T5&, 200%F
FEDXETROY S ERMOEES BREL MRV LAY ET.
T2&, 200TRBONETEDYS EEHDS 5, BAOELDS
EFTT. 22T, TORELEBETLE .

EEHERDTXEDH:T 999D IIIFD --- DIIIFE |
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BERICHE IHRIEERY » T W
NRY—DIRSRy 7R
HEONEICHER SRS (a.b 2H,;, BE) GHRETT. o<

200 XFREOLEDIEEL BRMEL HhHY A, T5&, 200XF

FEOXETROY S ERHOEES BREL MRV EICAYET.

T3¢, 200XFERBOXBECERDLEZ EEHDY B, RROEHIH B

EFTT. 22T, TOBELEBETLE .
EE#HERDITXEDHF:T 999D 9I9FTD --- D 9IIF |
ETBN,

the least positive integer that is not denoted by an English
expression containing fewer than 200 occurrences of symbols
(B 200 XE U FOEBELTIEERETE A0 BADEEH)

EWD MBI 200 XFRBOXBRDIC, k+15FbLTLED (?).
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7) AN TL R mEFE

WMERZOBIEY EVWbhTWRDIERFY v D7) Ak
T L X (Aristotle, B.C.384-322).

[ $RTDAIEIERS.
VISTRIATHS.
2T, VITTRIZFER.]

T ANTL RARBBEIEZDRITHCE CHIBZDOER
TH-o .
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7Y AN TL AmEE
TYANTFLRIE, UTD42D5 41 TOERICOWT,

syllogism & K IEh2 #R/HE DL D RIFPEICTIEL WHEE
il 7.

All XisY

No X is Y

Some X is Y

Some X is not Y
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7) AN TL R mEFE
BITIREL ORI HERD ?

(1) Al XisY
Therefore, All non-Y is non-X

(2) Al XisY
NoZisY
Therefore, No Z is X

(3) Al XisY
Some Zis Y
Therefore, Some Z is non-X
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Venn Diagrams >

(Venn, 1881) :RIBRIQHERII NV HEFED & EX LT
Ly,
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Venn Diagrams X\

19/63



A& BOW(HBEES)

@

A& BORM(&H)

@

ADREx

B®DREx

20/63

21/63

22/63

23/63

K- ELAHY OER (1)

(AUB)° = A°N B°
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K- LAY OER (2)

(ANB)° = A°UB°
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HAEE (ACB)

ACBs ANB=A< AUB=B
S ANB°=0& A°UB=1

(22T, 03RS, 132HEEERT. )
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71U 2k TL RRES(E)
AR (2) & RV BE > TEATHBE?
All Xis Y

No Yis Z
Therefore, No X is Z

XCY
YNzZ=0
Therefore, XN Z =0

Z DERICITE AEANEDNTWE 2D »7?
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XY #FA, BOE(T) B (F)NRE>LEXD, RE-A, ANB, AV B,
Ynz=0 A B, Av BOEBERICLES D
Therefore, X N Z =0 A B
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7)) A T AmEE(B)
AIO#R(2) 2 B EEF> TEXTHBE?

All XisY
NoYis Z
Therefore, No X is Z

reX »zeY
zeY - - (zeZ)
Therefore, © € X — — (v € Z)
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A — BOEHE/E

lzeX s2zeY] & T
XCY e ac X impliesacyY lxeY >—-2zeZl & T

TDEE, TzeX s -2e€ZlE, T
XCY s XNnY°=0

Sag¢ XNY°

Sac(XNY°)° RIS, BEERTHERL THDE..

@anoU(Yo)o zeEX|zeY |zeZ| z€X |(ze2) reY re X
S ae X°UY —z €Y —(z€2) | > -(z€Z)
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Algebra ’al-jabr’
Algebra(fR#) & WD E RETRMRABEETH, Z
RIET7 5 E7 D al-jabr':
RNOEWILL > TEADHREFTD HE

l+z=3—=x
= 2r=3-1
= 2x=2
= =1
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Algebra ’al-jabr’

Algebra(fS#) & L5 & RET IR RBAEIET A, &
RIZ7 Z E7ED al-jabr’:
NOEMICL > TERDHEE T2 HE
l+4x=3—=x
= 2r=3-1
= 2r=3-1
= x=1

HIBHERA RETHD L D ICHBICTE RV,
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Ua—v. Tl

(George Boole, 1815-1864)
(BRI 1 F 271 7 LY BIE)

37/63

7T —ILREL
HXEMICE & < wmEHHR, “HREORE”
A. De Morgan (Formal Logic, 1874), George Boole
(Calculus of Thought, 1854), C.S. Pierce, Ernst

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

1. XuX=X

2. XNX=X

3. XUY=YUX

4. XNY=YnNnX

5. XU(YUuzZ)=(XUY)uX
6. XN(YNZ)=(XNY)nX
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7. XN(XUY)=X
8. Xu(XnY)=X
9. XN(YUZ)=(XNY)U(XNZ)
10. XU(YNZ)=(XUuY)n(XU2Z)

11 XUX°=1
12. XNX°=0
13. (X°)° = X
14. XUl=1
15. XNn1=X
16. X U0 =X
17. XN0=0

18. (XUY)°=X°nY®
19. (XNY)°=X°UY®
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U RS TL RREE(E)

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

By (1) Xnye= (3)
By (3) XNnyY°nz=0 4)
By (2) XNYNZ=0 (5)
By (4),(5) (XNYNZ2)Uu(XNnY°nZ)=0 (6)
By (6) (XNZ)Nn(Yuy°) =0 (7)
By (7) (XNnZ)n1=0 (8)

By(8) Xnz=0
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1. EIREICH & O< ik

HE BE VO REO R £ ELD
I Rk |

2. XL EH

BRAICE > T, BHHICEHNTEZ D EEZS.
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FoK ERB2DDHAERD, TD2DDHEIZREIC
2% (I T2 1)
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IX—J)b- LAY KRAK

‘/ |

l

(Emil Leon Post, 1897-1954)
(BRI  F 251 7 LY BIE)
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MIEBENIBHILH TIFE AL REL D> L—AT, 18
HIZE TICHFOHARB ST REREEF WL IF
TEREAE EE"ARREINT, BBRERPEER
SEBAAREIREICARD £ D ICAo T 3.

ERLORRT EWNIHIED 2ROER] ICLYBES L
3 (7Y Rk 7L 2)

~ HIEFIC & 2 EBDESE (Dedekind, 1872)

~ BEEOI—2 -3 L B EHDES (Cantor, 1883)

—AT, 7YANTFL ARDORKEEZ, HETHAVWS
3 ERRE 1T ITIEFR+2.
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7L =5l B mBEORIHT

18844F [ HffTDEM]
18935 [ BMOERER H1E
1903F [ FEiTOEARERD F2%5

[RIBICEDWTEZETHEDNRRATE D55 B

%< DEFHMRT A TT7 TIRROBIBZ DB A L
HEE(BEB)DBA

RS BIBUCHEEL 7o BEDEA

MBS BEFOEAN

SEBRARDEA
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7YX TL AmEEE —RIE

[ 3 RTDANIETES.
VISTRARANTHS.
2T, VIS TRIZFER.]

(Ve (Pz—Quz)=Pa= Qal
HEROHFZZRATEZRIBOURREEALLLIICRA

I, ZOBRICEFENHS T & NHBE(SY LD
kv 2 2).

TATTEHEELFBICHMBECTHo 7D, TDHER
BRHENFS D I &N h o k.
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Jvbo—7- 2L—%4

£

(Gottlob Frege, 1848 1925)
(Ef&IEY « <74 7 &Y BIFH)
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Sy EILDINSRYy IR

"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.”

[ 2REMEEICEDZEDICEST..., BSDMHEER
ZEL RIS, ThNEIENSEEZ NI ND ERICEST D
CERFEEFSH LSBT EERV. ZDEDHRIHIED
A25ELTWEZFDEEIIL, "—=FNSYUR- Sy EILEHD
LELNTELAFRICL D TN AINE & IR &
DB, FIICEI LERATH- 2. (FL—4T EfioHE
AERD 28, HEHE)

47/63

N—=NZVRK- Syt

(Bertrand Russel, 1872-1970)
(ERIEY « % <571 7 £ Y BIE)
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Y EILDNRZ Ry 7 X (EERNN—Va V)

EBERROEZY TTH, HRELTEETDEDEEZTLL.

ZDEE, Tl £FAETOEDE, ThEKOERICIER> TWE
thA. DFY, X e XRRILTWERA. ThEDL, £E4280E
B, REEELB L, FALBOKAREATT NS, TLHFOER
[lR> TWE .

S, AL LTESBS28F RVWERZ 2MEDLEREEYET.
DFY, AW DIE, X ¢ XHARIL TWELI R XEEDLES
TY. TDEE, ACADEATHET. AcALTRE, £AADE
END, A¢ AL TVWBIETT, TRIEFETIHNS, Ac Alk
MIL TWEEBA. —FH, A¢AETDE, EFEADEEDDL, ARE
BAICEENDIFTTYT. 2FY, AcALHOTLEYL, PRYFE
BROT, A¢ AARILTWEEA. #>T, Ac ATEA¢ ATH
RO EIAR>TLEVET (7).
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RS Ry & 2D E)E
BHOSkHAREBHREFFT & A HE

BIDIE5 (theory of types)
(Bertrand Russel, 1903)
BiEE54708F 5.

§4 T 0DEIKICHT B dEES 1 T1ET 5.
4 T1DREBICNT 2 MEBEEY 1 289 5.
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TV VFET - ITYTAAN

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

[ MPETHRBEIEONAETOTATT7EHBRRATY T
HERIBICEDWCHBEICBIERL LS. |

TJL—=TFDOT7ATT7ERAENINTHSOND LD ITRY,
BPILKRERAI VNN EBEZZZ &R T2,
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PRINCIPIA
MATHEMATICA

TO 56

AT THE GNIvERSITY PSS

kg itEh D KA
(EgIEY 1 £ <51 7 &Y 3IF)
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7T R ET OIERER (FRERIZET )

AE: (1) (PVP) P
(2@~ (PvQ)
(3) (PVQ) = (QVP)
(4) (PV(QVR)) = (QV(PVR))
(5) (@ = R) = ((PVQ) = (PVR))

HERRIRAL:
A=B A Ay sEEBORKL
CRNIEIND HEERIRAIZ IRY BL o TR/L X 2E DR
AIEL W apd”
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EIILRILN DETE
TL—=H~TYVFxET ITIT14 AADHH: BD
BERICE D 8, MEIThhTWiLD REBEOIEBED
L o500,
1904: T wmIBZE B0 ER] (ERBEERETOHER)

EamRvEAYmERRLL, TOEFEME AT
X.

1. 7V U ET ORELIL REICFELEIM LN
2. BEDEAREEDIERICE T2 EBRERIE?
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B FERIE

I #IERIBFOER] (Hilbert and Ackermann, 1928)
E—PEMEERIE, BMERFERE, ...& WD BT, WEE;
B BBl &< BIE,

L
(1) A= (B— A)
2)(A—=B)= (A= (B—=C) = (A—=CC))
(3) A—(B— (AADB))
(4) ANB— A
(4)AANB—B
(5) A—-AVB
(5) B»AvVB
6)(A-C)—»(B—C)—=(AVB—=())

55/63

(7) (A— B) = (A — -B) — —A)
8) —A— A

(9) A(t) — FzA(x)

(10) Yz A(z) — A(t)

HEERARR:

Asp A _Al)=C C — A(a)
B JzA(z) = C  C — VzA(x)
2L, aldCITHIRL &L,

Hilbert D RERE
IR RDEFBEEE. (£ P> THRRLIS FED
BHANBRNE WD ZEDTEZDOMN?)
IR RDTERMRE. (EL W RERIT 3 IERRG
REDMN>TREDDEZD H?)
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HERBR
BARR

Gmmzzzmmzzzzzn | EEREG

IR
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IEE@ R i&(#

IR
HEDERIE, REBEEZNRETDHIEETES.
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R
H2OERIE, REZNRETHIEETES.
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RBRER & SR

BRiR: BBERDOT A T7 2 BFEOHS% o T—MiE.

[ ERRERNE @, TATOHENLETIVLETERY I
DHMEXDIETHS.]
HCER: WB Wa RN FER.

I EAmBERe &, WRENLHRICKS TEM NS HIE
RDZETHD.]
BRimE BXERICHS T2 BEOBRFIFMBDH?

[ EBRERE 3mSR D Ml |

60/63

B—EdEREOTEMY

T—=FIDELMEE (Kurt, Godel, 1930)
% ELuuuﬁ{E@nEﬁﬂﬁs%t $D*uﬁ7b\ﬁrl:\3-6
fiE> T, E—ERBERBEOMAERRIIETE.

ks
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BRIV DETEDZ D%

T ) YFET7 ITIT74 HI P TOEEKXRRZRTOR
KMNRERTRABEICOWT, 1 (Kurt Godel, 1931)

B —F L0 (F—) FELtEE
N7 HiiiE BUBROAABRIE, BFELSE
TREETHD.

BARBOEMZ 20 LD 2+ ICRWMERTIE, F%R0
EFEEFRERL.
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BHYIC

FESRHICIE, SRIBZIE, #ELY To & BRTHRHAI,
HEDEETHY, L—LThs#HmEE, THbAE AED
BRETDLDICARBET, 2TFULEDFERPEI AT
E

CDEETIRTDOIY LV RAEBNALET.
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