EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title Boole DRE ¥
Sub Title On Boole's logic
Author i, 54E(Nishiwaki, Yosaku)
Publisher ZHEZS
Publication year |1976
Jtitle 12 No.64 (1976. 1) ,p.21- 38
JaLC DOI
Abstract The symbolic logic has been developed rapidly from the later half of 19th century. It is G. Boole
who first founded the basis of this logic. His significant contribution was the consistent introduction
of mathematical operations to the representation of logic. And these were performed by his
nominalistic uses of symbols and by the principle of extensionality. His success, unlike all of his
predecessors, depends on this two points. But as Boole's logic was theoretically refined and
became to be called boolean algebra or algebra of logic, it's meaning changed gradually and it was
investigated only as one of abstract algebras. Moreover as a result of Frege's inovative logical
system, insufficiency of Boole's logic came to be clear, especially about quantification. Surely
Frege's logical system is superior to Boole's in many respects. But we can't discard Boole's results,
because of following two points. Frege's view about logic, that logic must be the universal logic,
can't bring forth meta-logical results. Conversely Boole's relative logics become useful for them.
Secondly in the studies of model theories we can't succeed without the knowledge of boolean
algebraic structure of model's universe. This shows Boole's logic is not only an incomplete part of
Frege's logic, but it supplies semantical parts to Frege's. Therefore we can conclude that modern
logic is the union of Frege's system and Boole's relativistic view of logic.
Notes
Genre Journal Article
URL https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=AN00150430-00000064-

0021

BRESFBAZZMERV AT NU(KOARA)ICEBHEATVWAR AV TV OEEER., ThThOEESE, ZLFTLFHRLWRTECREL. TOEINEEEEEICELST
REETNTVET, 5lACHLE>TR., BEFEELZZEFLTIRAEZL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

T % HedE

Boole © %% # %
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0.

IR Z O— MR OMIC 2R S R BT 1. S RIRRESE A o2
P A & AR S0 SRR TR LU WA TH 5. OB
ETODITRAE L bRE. —DRREELREO—EM, % h—H0
REELTEZLIS>ETHLOTH Y, MITHEBEXEFLHELTS L
CHETH GBS MR, S IR EROBROEEC L L 5 &
BERCHD. CABIRRMOS L, FhEh Boole, Frege ic X T
T DE—HIRBE AR I NI THD .

AR T1L %+ Boole #FlICE OB OREXORBYH LT L, K
iz Boole OB FE DO WK % Frége, Russell D £ 4 & DL THiE OER %
AL, Bk Z Lo bR S B $ Boole FERTE & Frege 195w
ORENBRRBEL A LT 5 &3 fERa LT Az, X, Boole
DRI DO\VTOEZE L L LI C ERE L5 2, HEOHE L.

1.
SO IHAMCOEE TS, FOEHRILT VA7 VAR
I T, BRI Frege It X »CleShit =hh s, Frege i
E%ifﬂ%%@%ﬁﬁk%hfm%.%h%®¢fif?47:y7%
IR B, FOBALOFE—~ORBBIIREF Y REOEEMDE
L RBE SR A EEEEOME L LTHET 5 &\ 5 BACT o b
<5 %. o Ars Combinatoria (Lingua Philosophica) WO E
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%&%E?%:&TfSwMMMo&NaWMmmﬂ‘H%&wwmimﬁ
subjecto’ OTEBICHESWTRHEIRT VS, - THEOBWS LA
BEREOBELWOIWHF cFELXRGWENSY, ToSEOVRI GO
HEROPTRIND ZERESTDTHS. D 2%, HEEA L HELEL OB
iy Kant W R CH D EES h, M BE ol E LTHEShS.® &
5 LT Frege ¥ CoOMBLORERIL BEWRL WHIBANTDI A 7 =
o VEtEOREHILERA LN TE S, implicit 2 bhi-d D% ex-
plicit wEKEH+TB D, L5 BERIEE L Boole It X » TRESENRS B
BV HE—w i ¥ s, B Lambert, Hamilton iz X » CEEHEE
k@ﬁ&mkéhfmma.ﬁ,mfh%ﬁ&@m%oh@m747:w
v LRUEH, ©F ) AEOMRERTH S A ORBNERCHDY L
MokinbThHE, BAIED BEL LTHBCHbbhD MR, Kb
FORILOEE (FRTOAM, H5AMS) ThH5. BlLoBREE
E X DERCEDTENENPDETH T2 E 2 5. HlxiE Hamilton 1%
REOEFEDPZOBITIIELL, AKCAEORILLIEL, foTT Y
AR T VAR OEAGEOBEY S L LORRIE LTS, @ S0
BB T fert, £3E L BEMREAC KT o T\ B I B 2
RIXe b, RO 2O &% copula THAKLHEATHEL LD 2
%% %11 Boole DEFMELDO—2LDDTHS.

(1) T4 7=y voxEhiid s, = ocit, Hidé Ishiguro, Leidniz’s Philo-
sophy of Logic & Language, Duckworth, 1972. :

(2) Kant, Logik, Eng. trans., Logic, The Bobbs Merill, 1974, trans. by R.
Hartman & W. Schwarz. EicSREDF » 5 8.

(3) Hamilton opfEzE,

(4) W. _Hamillton, Lectures on Logic, vol.} 2. appendix (C). London, 1866. E%_,
BEOFFDOEATET VAT VAD A HIcD v (Pr— Qx) ITEHT
e, BRI oW T oA« DR M. Gardner, Logic Machines, Dover,
1968, p. 37. , |
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2.

B ORERY NMECBE Lico s Boole Th 5. H&DHELNE L
VRO D—DD fHETHB & &% Rkt b < & T Boole 13RO
BHEHAMCHY L 0ThB. LT CHORBECHT 5% 2 % hT
I3 . |
WE, ¥ ) HROHEAL OB (mental operation) DR IITH
D, CNREBDAIET VAT sHOHREEMELTELX BT ENTES. D
CNDBPEOERBEBRTH L. FL: TREGCSEENBRUNOBR D
HELL) Cimh, ChERRENERCERTS. HRRBHERDL
5L Tho-TRIE LD, FRICRET 5B > THEShs boT
HHELTVE. D ZOBAEDEEITHNEELWHTEATHE S DT
BT, CHICL > TRERAE LTOREREEL VSR TERSA
HIbkTins. , ‘ _

Boole T syntax & semantics # KBl L, TLEF|DIZYM T syntax @
ZTREINBRETHD LELD. ¥F syntax WEEL, Thicx
BRERISEANTHBRY EOL5RbDTH T L EWLS EXLE
ROWBREZOITHHEL LT3, ® Boole v AF A THVWONBE
FEBILZ TARETHHA, BLID 2 7 ARREIMENIIE» SRO
X 51# %%, #Hxi Universe of Discourse (LA#s U LWs3) 22 H3EE
AR UCEEY DIBIFIC L - CTEH T2 2N TES. ok
HEROBENs 5 ATHD. D 4, ZBELEEL P, BHBIEL fr, B
% R(fp) &F5 &, R(fp)={xlxis P& xUl={lxis AN U (21) &7z D,
R(fp) 37 5 AleDTHD. 0 fp ®BEREEL DD, 7 7AFEF
YEELEO—BEELDHENTED. @ U LEoEH LB 7 7 AR
LDIBRIECH - TIRBY AT MILORRTHSH 7 7 AREABAME L
THERINTWS., 207 5 ARBIREONEELOTHS.® o
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iz Frege ¢ OIRENERNB TS HDOTHS.

Boole 11385 #MELRM, NEHTBWA Z L THREAY—>0 syntax
(=REFFERNR) L LTEbz, TOABRRERE WO B THIY LTS
Z2TCWB T ERbh sl RERE 4« ORI ELMENGTEO VAT
LEEZBNRD EWHFFERATOHB, BEXLOHERIETHY, Thiit

CREREDREFERC X - T EEThES IR O DEEES O BN D

D, THIREVAFLrD—D2LRETKED L \WHBHE, ZoOHmHORH
7t Boole DS ECHS & ABICERTLH 5.

(1) G. Boole, Laws of Thought, Dover, 1958, Ch. 1. pi# L. T, tmg3.
(2) L.T. p. 25.

{(3) Boole ®» syntax } semantic DR B & =D X 5 E L BOWIIERE H S
5. BDILAVATFLADERLLTOHEL SMHROSEELEUICLE L
H5HBBERTHAS. FiEE L TONFS L algebra of Logic /K& D

—~D2CH Y, BROSEFEM L Schroder ¥ TR,
(4) G. Boole, Mathematical Analysis of Logic, Oxford, Basil Blackwell, 1965,

p.16. LI MAL. ¢, BEHOZEZIXI M AL ot LT Ci3EYE
DEERTD 7 7 AFHR L IR T 3B,
(5) Boole iz U HEEZEETHY, 77 ATEr U o subclass 1t 5.
(6) REoTZI20F VEEOHARIREONRENY, acA ik FTRBHKIT
 HEREM OMERED VS L B,

3.

A1 ET syntax 126 RCITZ 5. HMIrBEBELEFOICHOER, €
Bl Tepilcfedbrh LAk Lz, MAL, L.T.
DEICREBE VDS ZDIDTHS. ARFEOE L 1oV AT A3 BEAER
ANT = NREEFELDEFEOIDETESTEY, UFTELAY
BRTHLS. |
CETHI s TARBEEEELSL. —DIXBEDOS FARLETHS.
I RELS TN 5 DT, BIREBAINTDS 7 5 ADREDIHSL
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(D subclass) #EHTLDELTELLR TS, ZORERER
Boole HH R TH " BORMEHLITED, FOBERERMEDH Boole LI D
RBCBWTIIHEINRS LOTHS. D Foffiv-FoHAN,
v Pz OARERS D, ve=0-01—2)%0 (3.1)

L h, FEOBB UL LELEHWLR TS,
DeMmgnK%i%[Jmﬁﬁ@f—wﬁﬁfmUMWme&1%@
ALTES DL, U=1ELTWw5. 753 ADAD Boole D AF A
TRBEER ST, 2> TRYDER L 7D THS. ®
HERS Cl+ 2R AWt ELRUTHS. L. T. ofuR
2B L THEERMACHEBEE LTV HRTITWA, BEEME + %
MATHZLT, + & — OMEENTECLS, & ARBCTVEIED
BTV AT A %ELT-DOTHS. Boole v A5 APHRERHHEORE
LY ZDOFERERTE LN —DDELETHS.

Boole B TR BREIE, 1) zy=yx (2) x(ly+2)=xy+2xz
B)z(l—2)=04)1-z=2, 0-2=0 251 TH v, MHOLELAEL implicit
CRWHBRTWS, @ X, Boole [ZFEERD S LI 22D Y AT A% fF4
B TWh I3 CEBbhs. 2200V AT AL IIBED T AR5 E 0,1} ©
T REDZETHDH. O BTIRAN D @EHERD syntax H@HE D7
ARETH B L T A R © £ D BlshB0THL. EEC
Boole D% % fcv AF A+, -, — DHEE O FHENMAK BO—8)
D5 HTED (3), (4) 2L TWBEHEREE VI THES RS
DTH-T, ZORMTECHERKLOTHD. f-> CTHEEDIENILE
SR BITAIER EFIT L TiTebhb Z s s. P

(1) o X Boole m5Es L. T. p. 61 TIZ 0 LBl WREZ 5 A THBHNFHER

OBRETIIORA>TENELEVEERHS. @i, x(1-»N=0%y i
DOWTCRETS &,
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(2)

(3)
(4)

(5)

W B O
1 0
Y=120% o0t
=x—|—~g—(1—x}
=x+4+w(l—x).

Rgrs5a w=0 T y=% 1bhd oKL s1—x)=0 T, ZILLET
hhH. TOIdT b v ZUBELRT, flziE y=ox L x0T

¥ axh s, (Lewis & Langford, Symbolic Logic, Dover, 1959, ch. 3.)

U o A3 de Morgan, Formal Logic, London, 1847, p. 37. Boole 2%
U=1 &Ll 2 O (6) LD ¢ RyAF AR WDTHD, trLAH
O UL 1 #EKHTEHERICRKRS. -

Boole oAz 2>\\Tit M. AL, pp.156~20. L. T. ch. 3.

Boole © v 25 A LBED T — L REFTTRBNICL S5 CEDLD, VAT
ADMHALFUNTCHLHEEL DB, BED 7 —21RE 13 E£45H (Sikorski,
Halmos 0ZfE) L% (S. Rudeanu, Boolean Functions and Equa-
tions, North Holland, 1974.) @4 BAEERRTEN b & Te» T 5.
Boole o F AR BEBT 5. Boole »EXit Boolean function Df#
Pried 5. '

Boole DB O>WTOFHITEEH EORDDOLOTHD, BECLERE
EEERF > TV LDRRAELHEETHS. FIE I VLD LIEHFAD
BRTETH Y, BEREROMEETH Y, LhZh 1 EHOBE I f(2)=
% f)+(A—2)f0), ADAO)=0 L FbEh 5% DO TH%. Boole DI EAME
wonWTiL, 1 Hrooley, “ Boole’s method for solving Boolean equations ”,
Math. Gaz., 50 (1966), pp. 114-118.

4.

Boole 133 » FERD vAF AL LTRBHTLEN, TOERELT
(L) 72 LCo Term (2) ar@ (ZfEH, MXR) oZ&EY H2 T

7 (@)

Term & L.T. cE—#E o4 (primary proposition) & X % f&
RELTHRLEUDA WD, RENCIIGHNREY COESHEY

(26)
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KE LTRRLESDTHS. @ - THEOHBRRIC X 5RE, &k,
ERMEOMESEEMBEL 5. EEMEL AELO 0 4 By
SRTVABEL, ThiIROLI>KFERINS. A 2x1-y)=0. E. 2y=0
L zy=v0.2(l-y)=v. ZZCOMBII T THELTERNORICE R B
TIRAEWS ETHS. FlztE, Some X’s areYs 1% y=vz, va=0vy, 0z
1—-y)=0 D WTHhOBERE B, Wic y=ovzx 3 All Ysare Xs, Some:
Xs are Vs & @R CES. oK Hamilton ow T~
YO ERLBEBIBRMLOBRSEC KW B D ThH D, BEL1HHE
BEAYELLRBLTWARWEEDTHD. LOFITIE y=vz © 2,y DE
HOMREEPRENDATIEECHFIERDNDOTH S, S oICmEHE
BB E Licy v OEATHD. Wor2 7 2 Thb & ACEH AR D
TRERE Clo o) THHBDOTHSH.®

W SERRIED RER RS2 TR IS, 2480 AE 2%, ThEh
B %,
2(l—y)=0 (All Xs are Ys)zy=0 (No Zs are Ys)

&35, ZRID w(l-y)=2y & L,'lm—xy~—zy=().
fay=z—zy—2y Lx%E, f1)=—2fO)=z.
HEET ADA0)=—=z=z

#ww xz=0 >F » No Zs are Xs.

Kt HEROME L ARC T IV oTH Y, BT
MIEShs L, —RORESTETSHS.© X, BRCTETENESS
Bt (31) OEEEREIEIRS X 5 BRAE L bhrlls b,

Term MFUTETD 7 — A+ REDISAEE 2L LR 5P, GEBRRTITE
ROTEEHFH metalogic & LT ERHEL A U MR L, *oT7
—~ A REWERZ LT\ 5. wEEHL Boole »E MO E (Second-
ary Proposition) &BE.& 4 oCEic If then OBOHETH 5. {ﬁf@lggf]%
BETORSECHET S b DT, Boole fEroWTORETHS &

(27)
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LTWw5b, R-TEEOM I GEERS. HRE—HoaEy X, Y,
TEbL, ThbrREERDIEY 2,9, TELT. HFXIhizRO X
SIELD. BRI ERHLTCWS., ZLTEORBELTWHHER
DRBAKE LTERBIR TS, 2,9, OFxE X, Y, D
LA RANO TN OB EE 2 62 BRTH L THS. ZOBA
DOREERHR L 115 2 b ERORBENC LA EGROBRETH -
T, Thrx UtEz, Blues5zs. flzdedE XY conwiHxs
EX DTN FR IR D 4 DOFENLILY, ThZhOZHERI B
hs. () |

1. XBE. YE - Ty
2. XE. VB -y )
3. X% 'YE ...... (1__7;)3)
(1—x)
4. X&. Y (1—=x)(1—y)
=1 fn=1

DEoXskhZ2 HamEo7 — 2R &5 X ik, Carnap OIRRE
LRDOEZICIFEAERLUDIDOTHA. £-TC Boole 22 InbREIC
%%%ﬁmxof@ﬁt@féa.

(1) L. T p 68 @RosxkEML 203 (3).

(2) Boole oMESEIIESE, KEEBECHEL TR, BEILANIZ DS
BITED. '

(3) HEORPIERAAECLERCRTELTRIEIVEWIEZELDOH Db
hThbv, Zhik Boole oHZHHA EETFOBHER) HHEEL T
A, EEFr oW, G Boole, A Treatise on Differential Equations,
Chelsea Pub. C. |

(1) =EBHMmEr M AL p. 32. —f8Msz S. Rudeanu. {jEE ch. 10.

- p. 249.
(5) U ofEfuz, L. T. pp. 64-66.
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5.

Boole ™25 a% @ L1, o R0 Ffio % 2 algebra of
logic OREFPBEM%ERICENTHI ). |

Frege % ToOWiiz Boole © idea 0&HEHTH Y, COREBELXBEL
CCT - AREDPREBEDOY AT AL LTIV IBRFED VAT 2L LTHERT
HLEREHDTHS. ZhiL7 —AmRBEL DS DOERELL LTHR
HERTH-TcLE LS. KL TRREIERERE R & Bern B mi i
5 T&%. Fidix Schroder ¥ CTHh, HEBEZXTOBOMBENRED
| —D b LTORBRHTHS. BE ORI T Frege, Russell ® v X 7 &
AT TIEBSH LTS, Fili: Boole TRBHETH » Ieib M T 57
[C Jevons OFBHELHE L. P FILHRE & ¥ ORKCOWTIR
Boole & i3sic, MEBFLLEFENDOIONENETHLLEELZLD. A
&Rz 13 Boole DB Y + % JEBER A AV~ 7 & U % logical alphabet
ELTEABABRED U RRELILAKRDTOND.

Peirce i1 implication #f& D4y #i% & LT Boole O > 27 4% Hoh
DETHEL TS 2, HRREC L & F HFRER LB - 1o
fedbhs, FERAR O & TR Mccoll ORI W E ST BT EMFL T
5. P BhicAhic X 5 Boole R Tk & 7 7 ADEL LI BiLth%
52 B EmORMETR L Cuieh’, Mecoll il & A LTy A7
LB 2, Foiz¥ implication sign & LT A:B (If A then B) %
A=AB rEHLT\5. X (Peirce ki33hinic), Mccoll 4 Boole Fjf#
HERBNDIGHEZE XL T 5. |

ChSDERDOERN Schroder dEFETHh, 4 original B
H2 8 ATV, RERBONE L WRS—IEHRT 2 DTHD. @
T LCr o, |

(@) HFEwmLOWEHE: BREOERM O L5 T ¥ o Hb:

(29)



Boole o 3@ H %

B o CEomBREuL, TOERRBEMNYZ 72 (HDHVEHE) &FEXLD
CETEBE AT ANRBHEELTLE v o, TOHHEBRHIBED
MeeomEils s v ERO—MEY, FESHNERCLLEIH50THS.
(b) EEE LCORFESM: AL Z 9 AREEE T5RENHER
DYAT L THDI0, FTEHTOBHMEIRTHLAGEORIA LS
HCRARTRHCILS. |

ThbDBERH, X5zt Frege-Russell 03B v A5 a0h bbiticis
i Boole DY AT AT BB AT AL LTI NITHEREO1LDL L
TRBT o Lehd. BEO—E#HL LTo7 — AR50 E AR L
HIAE 5. kit Huntington, Bernstein i X » CTFNFN 27 T A, HE
DEHHABLESRD.® £ LTRID 5 Bik7 — A RE O EE DM,
SEBEO—FfLE LTHEINAD, Birkeff X~ THEHO—DE LTEER
n, MERK—BOPTOMNBIHETZINS. D X, BLRABEELD Uni-
verse NARETH » 7D, Stone OXHEBEIC X b, FERL OFEMN
AEBEh, EAEROFTTOERBHIBESD.

— i & B DM OEE ORI LKA S TR T 1205, £
DI —HIFF 7L Whitehead 1@ X » € Universal Algebra & L CEEX
Nic. @ Z 2T AMmBAEEORRK (EEE, RED, Bl b5 REB»b
FHLORBEEBRT 5N ERCL-TET, 77— A REUTHSHRED
—2 & LT DM 0 AL b s & Licin .

BHOBBIIRE AT 2L LT b7 ~ A RENEDERELE
t3e, REEHRELTOZEDY EFLNRB LR ITEEHD. Y
ThbOREERE LToEBEHEL %O metalogic OFRBEYHLEE
BT D bR DTHS. |

(1) W.S. Jevons, Pure Logic, London, 1864. XiGE L >\t J.
Jorgensen, A Treatise of formal logic, vol. II. Copenhagen & London,
1931. ‘
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(2) C.S. Peirce, Collected Papers, 111, Exact Logic. Harvard Univ. Press,

| 1933. H. Mccoll, « The Calculus of equlvalent statement ”, Proc. London
Math. Soc., 9 (1877-8) pp. 177-186, 10 (1878) pp. 16-28, 11 (1879-80),
pp. 113-121.

(8) E. Schroder, Vorlesungen iiber die Algebra der Logik; Leipzig, Teubner,
1875. )

(4) E.V. Huntington, “Sets of indepndent Postulates for Algebra of
Logi¢”; Trans. Amer. Math. Soc., 5 (1904), pp. 288-309.
E. A. Bernstein, “ Sets of Postulates for the logic of Propositions ”,
Trans. Amer. Math. Soc., 27 (1925) pp. 472-478.

{5) G. Birkoff, Lattice theory, AMS Providence, 1948.

(6) Whitehead XIERE LD TH H BEAHNREZZOHORE D BB X
- %..P.M. Cohn, Universal Algebra, Harper & Row, 1965..

6.

Boole D% % 7o v AT MIREBIL 7 — MREE LTHEREL LTV
fz. % LT Frege o#iE v =<7 »2% Russell 8 L CkBEHELTS
o —B7 ~ A REULRE D DR TP < 2 kil . Boole DY
& Frege Oo#fEHF I COLORKABLEHER LIchDILALS. 25, WE
KRWILIRWDTH H £ RIIENILT 5 U 0RREDH DT THS. B
TTZDZEEELTALS.

i?mekﬁmT%ékﬁ«f%< Frege 139k % Ccoi E(E
CHEAE) LReKEs BT AT ERACESILET, TIATTY
AMRBEFLRRAEN DRI @ FO VAT AR,

- BB L T OBEEHE Y AT A
- BALER LR RORE

ﬁ%ﬂDﬁﬁ%%%

Hbieh, BEORBEXAVCTVS. ROBBIADLDC LAHEOE
%%E%k%%hﬁvonfuéﬁféé.EBDWmet/ZfA%
AT, BRSO, ﬁﬁﬁ,m%ﬁ%@EKWfﬁﬁbfué<%

(31)
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BREFE DML 722 Frege DF#E & Boole @%:}’Lk DHEZEHED
MOECTHBELTHE S,

(1) FRGRELEEEESR

HEOHIES Boole 117 VA FF VAR S+V oFRTEBL, F
DIERBARE EEEILT 5. Thickt L Frege ix&Ex2BH L 5 HT
EDX, Wh@DHRBHSELREY 1T, Russell iz X #rREBASL (pro-
positional function) LMEEN % X 51 73: ST BN ED X 5 I Ek
o b, TOHEMORE, MBITERXE S o s v TR Ck
HBHH, TOBRE X - CTREOMRLE TN TR LS, £
D&z OB R A EEDEE L TR &b ¥t 5 HARIC
EEELY, Bk b ONBRTAWELLD, 2 VHELOLONE
INRFLCH - T Boole v AT A X Dz —BSHHLR HALEDOTHS.
R, YAFARNTO EHERT Boole niL ik, Frege 11BN
D, COEPDLBREDOFTNILNCERE LY ISERHTSENT
5. COERHRMEERL S DY BEHCHETHETHINC S b
T B, EE, HFBEXLCERT S LG FTECE:. 20X 5Kk
T B L EOBMS 15 E 570 Boole 0 A F & D pAEIRAY I L
MEEE WS HTThTwB s, EiEE LTt Frege v 25 A0
I VERPTHD LMD, §E- T Boole DY AT AMFEHEDOLDOR
24k, HERE U= (case by case languages) TH n. Frege ®#+h
VLT DR 1R O T Al o TR A B S 3 (universal language)
THDEIERTES. |
(2) Hhactd, whEM:, &t

AT ORHBEEDT1 7= VY UBORENENLDOE LW ERILE
HIEL W B LI, o0& Th Boole @%%%%EE’\]K—‘%%
BRI Lo Frege ¢h%. Boole 1 ZOMEIEE LT UnBILRE
LE L - CEYEZERTAZE T I ARBR L. CORBEFELL
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BHBEEOLOTH D, EHEEKLEIFLD DXL ORBRDLBEEFL
IRTWT, BPROERIT— explicit w X Tuiow. (& (2.1) 2R)
ZOBER R EHROESIT X - T Lien 2t Frege Th5%. o
FERHSEORBEFIEND DT, o

39V z (2ey <= 0(2))

LRBILIND D, Chidd B BFEDHE 2 D RF L 22 b (| 0()
%7 FARBRTED ZLEFEDLLTED, (2.1) O Boole DB
DRBMEIICT > T\ %, o7 Frege OBATHE 2 DAL, D
EFNEDEIS/ e THLIWDTHS. Boole DS 12 U wHlfRIh T
¥ 0, T Paradox i3T5, | , |
I IABEOTFHESRWOLNLLED L L - T7 FADA—=THABC
EOEELELITRD. 7 IABERLLBRIATWERY, ToE
FENRFLZECR—EOEENBLRDZ LS. TH51LTIFM4 7=
» ¥ ®, % LT Boole pE—# z=z IMEHED KRB LS5 TL DM
BHRBAYBL LS. o

Boole n %z 0 REEFH7en b b Frege 0 BB BIE T E /e dsy - fo DX
(B e BT DRE D SIECAL - TeledTH b, HAEM SR E O
IV TCRIESICDTHS.

ik ozr» Bl Tl hbbh T b Z /5. Boole 1
all, some % 7 5 A&k, 77 A0— (@ i5) TAETS, wbils
h—aoHTctbirs. BIRIZZ SAD VA TR IRbILTLSD DT
5. —J Frege ik - TCits 5 ADEEK, HHE¥ThEBR LT3
EYxAWTELTIERTRETHS., 29 LTEBZOVWTOELE W
SBEEDE®RIEBOhD LD, HR, FELWEBLERTRIEER
X7 AR OBEOWMERD AETH D, Boole 3 Frege % ILicsE
B 7 5 AREZLEND ZORABEOERILPFIEE LI TeDTHD.,

(33)



Boole o &% ® %

(3) MELHHR

Boole 1z & » THEB VAT 2 REDIGHDO—2>THS. ZDEEBIIHR
BRE, FOHBOHMEREELTO V-1 REFRECEFTHIOTH
b, URAYIC Boole 3T L\ 0 4 B & s BE BRI ORI Y © v biefE
DHLAEEESTIWTHAS. B 7~ REUTEFEL LT E0EE
BHDETEHS LT oTens, £dEdREIE - r OB LTHALL
EEOBETHY, HoTSRELTIIIERC L > TEHRShL O
LORDOTHD. THKRT — ARBHEABRCILSE L BRO R\
BETHD, BERLDIOS BT 2REDO—DDFRELTHTIRED
EWVOBRE A B DTHD. REEEK, Lindenbaum fRPuL & 0 BARHl7
DTHD. TR7—-VRED—2E LTEREEAILER, £0X5kit
ME D00, FTERBENE LTERMLERTWIcmBEAZRS5UD
BEL L TIEIhD ZEis. o7 — A REEH S w2 &
mEE LT —ARE(EIhICHREBE XS RER B bswv. Zhik
WhITSRE Y AT 2 BE L LTLBkD B ZtkindDThDh, £C
TIEHRBEOR OVTHEMEBENEMTE WO EKRTHEADRE (21E,
%E, BFHE%) OHEBERAIZ-Z20Eb2bhb I licsd. IR
DELFHE Y AT 2 BEZEDO 7 ~ AR % (Pseudo Boolean Algebra, Im-
plicative Algebra %) &\ 3 HupyCli—MIc LESTIHEE 7o 5 DTH S .
2, B LToRE L 7 —vRPEUIE>THBDTH D, #- Cidm
BEOHSFCREY TR IeD. X, HRCHBERERL VI ETLHSD
HBEEOWTERDT —VREWTHBHEEZHCHORAFRY 7 — v
REBHTF- s, wEE LA F 1, 7 R BEOBEOERMME
B (=#RERD) Chs&HEBE, ThrBEcKRET5EE TR
EEREL T - AR E LB ShA b TERV. COBEKRTHRIE
KESTRETEOEREUIE RN THSELELD. REDRBDOCD
o lingua characterica |1 Boole D > % 5 & =& DOEECLTER
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T BTN DTCH B, il SRt b O OREHES OWRO kDI
T A E TR INRER L.

(4) ™ERE & KR

Boole @7 5 AB&rBATFOIMETH Y, WEREOVAT A TEHE
BTADIRZOHIEN 7 7 A ESEERTHRWHEOLRTHS. £
CREHIEB LTI, 20T &b Boole HiF it By otidt
LAOHEEOBE, * L TREOMBIM T TEivbhs. HE
RPOWFEE BT —RCRE & FEOBRIC W T OB E FRBE %
FZP LW, BRIl 7cZ &b b oL RREIEED v A T 2 0VFE
LEBCEDON T Y AT ATRIED 5 b\ 5 &L AT OEBEOTE
5. Ibicik Boole EEF AT HMERLm L, T~ REDEDHORE
HEESHFE~NDECEZHEELLRERR DS, REDO—2ELTLES Z
LC, BEOMBRESNEEL VY HEESHOMECT V2 bh,
T REETENRTLEI>DTHS.

Boole @ abstract logic Iofx%f LD Frege ThH b, HIrEERY
BT LH 3. Boole @ v 25 4 L {BIICED ~ A T A HMESI DU
CORBEFRHOAEELNE, COBETARKLILETHS. 25 L
THEBREETIHFROVWTORE TH S LRH I, WEEROEH
X object & LT, BABEHIEAL LTV ThIEEELY IO Liels
5. R, EHOEROWBLEN bW ORE >~ A 7 AR EAERORBO I
DYBHEEE LTREShD LTl b.

PlbED4 S0z L CilE omBiext35%E 2 OHRLB~1eH,
ThbDZ ehbIFfETAHZEELT, Boole ® U X a universe ¢
1, a relative universe THHDICH L, Frege D%t the universe,
the absolute universe ThH 2 Z L2bnd., BCHBROAETLHL M
izt X 5z Frege v AF ATOBREOERIBEIRTE LT,
REREELDOTHS. - C Frege OB TIRE Y AT A0 H
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BEWH I, EEMELHERCHL WS L THIERERKE
7c%. Boole BYIEBH 5137 — A REE VI THER A0 D RD LR
AIRETH - TofRIEH, Frege CLIATIRBIR Z L iwn » T 5. HEMA N
1oLinvienbll, ZORBHYAT 25 12RO THD. KIC £

ZmBIX—UEERCARTREE LS. o THmEBY AT A0ZEEHE, BE
MR HEEBRT 5 HEs 7o, S LZhOETHEERTH S & THIEMR
PR, SEBRMcAREE T confirm 35 DUMICZ ARt CLE 5. @

(1)

(2)

(3)

5

G. Frege, Begriffsschrift, Eng. trans., Conceptual Notation, Oxford Univ.
Press, 1972, ed. T. W. Bynum.

Translations from the Philosophical Writings of G. Frege, ed. P. Geach
& M. Black, Basil Blackwell, 1960.

Frege DELE, BRI OWTEHAD Y dicE Ldbhb.

¢: name ¥} sentence, 7 (p): the referent of ¢.

s (p): the sense of .

t (p)=truth value of a sentence ¢.

S (@) @ reree- >t (a)=1 or 0 if ¢ is a sentence.

7 (p)

7, 8, t OBfRIT, (1) 7(e)#F7(P) — se)+()

@) - Up)+tP) — r(p)+(P)
sense L referent o\TiL, Afve(f(s(e)=r(p)
# Frege ok, X (2)3gve(a(r(p))=1())
& [EE, l;J\_l:@.C Lir R. Suszko, “ Abolition of the Fregean axiom”,
Logic Colloguim, Lecture Notes in Math. 453, Springer, 1975, pp.
IHJ%.REE%M,ﬁiﬁﬁ,“fybn~f-7v—f®ﬁﬁﬁ”,ﬁ
48 1974, pp. 39-63. »
COREED D 2 #EEE ~ @ BATHFHEC Herbrand #h Tilie bigw. J.
Herbrand, Ecrits logiques, P. U. F., 1968. ’ |

7.

Tk Z &b BEDRIESM Boole [l A T Frege v A5 &
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THWTWS Z e b o ThH 5. Boole HIEREITANSEL o IS AYED
& LT Frege UEHE © —HHI BB LT TIRRVDTH S, LT
Frege DV A F A BEO VAT AL LTIREADE TSRS DEN6
TRz 0B FL Russell @ Z i o BB oW T DEE, 2F ) 2
B BERTD LT 7D TH . KEE FHEIC DL T o metatheo-
rem 2345 Ok 1915 4 Ts - Tin b TH 5. & OB T2 Liwenheim
DEBITEh E To Frege-Russell By RMx % 5 MBSk - L E 2
LDTHAH. D BRI Herbrand, Godel T LIS &1k
2IEWETFVEROFELDOTHS. IHRBRE A ZEBEE S LT Tidk
, TOABVEAWWE Y AT 2 ORI, 2FDvAT &0
%?wmomff%%:&t&%@h@ﬁ%ﬁb.%?wm%ﬁ%bgﬁ
&%ﬁﬁ?é%@%&%ﬁ%%otuﬁ%mef%b,CCT@%%%K
e MRS B S B DTHB. CoC Lk Godel DEAME
B oWThERDZETHD. TFABBILRS 2 ED 7 — L REDHT
%13 semantics HUAREIIC 7 — L ASHESSE Y BE L LT B SR T
WhZERRLTWE, BEo & s x 7 L% Frege fysH & Boole
By IR R BIR OREST & 7 DB A 2B b DL BERTEDTHS 5.

(1) From Frege to Godel, ed. J.v. Heijenoort, Harvard Univ. Press, 1967,
pp. 228-251.
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On Boole’s Logic
Yosaku Nishiwaki

Résume

The symbolic logic has been developed rapidly from the later half
of 19th century. It is G. Boole who first founded the basis of this
logic. His significant contribution was the consistent introduction
of mathematical operations to the representation of logic. And these
were performed by his nominalistic uses of symbols and by the
principle of extensionality.' His success, unlike all of his predecessors,
depends on this two points.

But as Boole’s logic was theoretically refined and became to be
called- boolean algebra or algebra of logic, it's meaning changed
gradually and it was investigated only as one of abstract algebras.
Moreover as a result of Frege’s inovative logical system, insufficiency
of Boole’s logic came to be clear, especially about quantiﬁcétion.

Surely Frege's logical system is superior to Boole’s in many re-
spects. But we can't discard Boole’s results, because of following two
points. Frege’s view about logic, that logic must be the universal logic,
can’t bring forth meta-logical results. Conversely Boole's relative
logics become useful for them. Secondly in the studies of model
theories we can’t succeed without the knowledge of boolean algebraic
structure of model's universe. This shows Boole’s logic is not only
an incomplete part of Frege’s logic, but it supplies semantical parts
to Frege's.

Therefore we can conclude that modern logic is the union of
Frege’s system and Boole’s relativistic view of logic.
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