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3 db
1 #EfpedEx

1879 FIZEREFHE G. Frege 13, HlaEGRBEEI ROBHM O NHRE LU 2.
ZTDNBRIZ 6 DDOHEFRMAIZE L TWED, D 6 DDA Z o ik
HHNZ K > TEESH#Z 5278AD, £ OFEFEH - HFEFITL > TR M ENT.
BZHL, INSDMEDHETH A 5D, HilidiEiwmil & 0 B HWHREII» S
TETWVWDY, MifELH 5 & Ebons itz RO HZ S 295 AMD
MENEFE N,

1960 AU HBIE R AEE, T OHEFRELIRI % 550 7- fr BT B 4 25512,
SAENEE T AR ROBEEMIE SN — TDRA A= IIZB AT, LT,
ZDMFEDOHRT, il EmIL L 0 HFHOWARERN L GERE TH 5 Meredith ©
System B-C-K (BCK logic) ZfRELL 72H D & LT, 1966 FIZHBHE L LEE,
A [2] 1I2BWT BCK- A2 E# L7z

Z D BOCK-REDEHZZMHRT 5.

TE 1.1 (BCK-RH) EH0 & I * 2555 < 2,0 > MR
X =< X;%,0 > % BCK-RETH 2 13, X DEEDTE 2,9, 2 (TH LT,
WD 5 DDEME ()~ (V) 27T RETH 5.

D) A@xy)*(xx2)}x(z%y) =0,

() A{zx(@xy)}xy=0,

(III)  xx2=0,

(IV)  0xx=0,

(V) zxy=00Dyxx=0 ol z=9.

ZDEE RDESIZBCK-AREUZ, HE « 2> THKG < 2 AN 5.
zxy=0THDLE, TOLIIIRY 2y &7 5.
Z OB S 1F, BCK-REBEUZBWTERRERE 22 Z RIS T WS,

BCK-REDREFEEIZ L > TH A SNBIEFEFREZ, BCK-IEF (BCK-order)
ERFATWS., ZOHEER < 22 TW5 BCK-AREIZEWT, T2 lxZ DR
MEXVIRFE > TL BIEPHEEIZTKREZ RS, Hi- oz R L 72, BOK-REK
DD 27T 2,y 12T 5 NROFIE, TD NEOFIEOEDOILEEZ ZEX L TE
HLEBOD, WIZE5ER D (1),, 50 Td5.



EE 1.2 (D),,-5&H) BCKAEX D22,y lTHLT, X DTz BFEL,
PARD (1)~ (iil) OZM2iE-TE &, 2 1% (1), ,-REE2THZTE VS,

(i) 2=z 25y,

(ii) zxz S xxy,

(i) y*xz<yxx.

ZDOWETIE, BCK-RBUZ BB, 20 (1),,- M35 2 D05
U T RT A,

2 FE&EI: BCK-KAHBDERD2TT2, y ICH LT ),,-
K EF/T X IERTEFETDION?

BCOK-REUK, PIHFPES L7225 05, FED 2 028 L Ted NIRVEET %
B TR, TE, FROFEEIEEL 72 (1), ,-RMHEE5THS 5 5. Ab,
BCK-RED 258 2,y I LT, (I),,,-5M 272970 2 BB THFIET 2D TH A
5 H 9 s [6] THR L7ZHID & 51250070 BCK-REUZ BV T, £
D2 UT, BF (1),,-Ff 272970 2 25, 1 DL IFRSRWD, FIET 5.

Z 2T, BCK-R#ehh FX 2 J A (equational class; variety) TZRWI &
EDOTRUIELLHEHITS.

5l 2.1 (A. Wroniski) REU=<U;x,0>%, AFDLIITEHKRTS.

T, HEA F 2EBRTHIEG U 23 D20%EAE N, A, B OHEED S
5508945 ML, U=NUAUBTHYH, 20L&, £E N, A BlEEhTN,
MDESITED B,

N ={0,1,2,* }, A={ap,:ne N}, B={b,:n€ N}

BB, NNA=¢, NNB=¢, ANB=¢ TH3ILaEALTHL.

W, AU OFOZTNETND 27T LT, (2.1)~(2.5) D& D ITHE « %

EHETD

0 ifn,meN,n<m
nxm = . (2.1)
n—m ifn,méeNn=m;
0 if N
Qp % Ay, = by % by, = ?n,me > m (2.2)
m—n ifn,meN,n<m;
nxa, =nxb, =0 forevery n,m € Nj; (2.3)
A ¥ N = Aman, bm*n = by, forevery n,m € N; (2.4)
Qp * by = A * Aa1, bp * Ay = by % b1 for every n,m € N; (2.5)



ZDEIIZEHEINIZRE U =< U;%,0 > I BCK-ARE %25, ZOFEED
AEHIIE, A, Wroriski DS [12] 22U TIHE 720,

T 2T BCK-REU i2BWTE, EEUZ, (1),,,- & MF 2172 TAMFIEL 72
W2,y hHDILERT.

B 2.2 BCKABU IZBWVT, 258 an, by, € UIH LT, (Day, by-efk
w7z 3 tld U WZIZEE L.

GEWI) %9, 276 a,,b, O, LBO R, Hb, &3 1.2 O&M (i) 2T
TELRDBDIE, IRD3DDRA TOMNMPITIRS.

@®. leN, @ amcAim>n), @. byeBlk>n)

ZZT, BCK-RRE X D270 2,y I UT (I),,,-RMEaiiilzd tOEE %,
I(x,y) THRIT I &ITT5.

BANZ, @ DBEITDWT EED e NI LTI ¢ I(an,by,) ZRUTZW.
ZD7HIT. EH 1.2 O ZM (1) PR L2 T L E2RT.
B DESR (2.2), (24), (25) &b

(an * 1) % (apn * by) = aniy x 1 (2.6)
—F, HE* OEH (23) &b

lxapy =0 (2.7)
HL, (26) IZBVWT appx1=0 IRETD L, ZOREL (2.7) &9

pyy =1 (2.8)

LY, 2D (28)1k ANN=¢ ZFETS. £5T, appx1#£0.
ZDFERE (2.6) £V, ap 1 ;é Gn*xb, TH5.
R, QDHBEITDWT, EED ay, € A (7272L m >n) IZH LT,
am & I(ap,b,) ZRUTZW.
ZD7ZHIT, B 1.2 DFM (i) DD L7 & 2RT.
HE * OERE (22), (25) & n<m &b
(b ) (b ¥ ) = {(m+1) —n}{(n+1)—n} = {(m—n)+1} =1 2 1£0
WoT, b, xan % b,*a, ThHb.
BB, QDHBEITDWT, [EED by, € B (7z72L k>n) (ZXL T,
by & I(an, by) Zm L7200
Z D7z, S (i) DD LTIV T E EIRT
HEF DER (2.2), (25) L k>n &b
(an*bg)*(anxby) = {(k+1)—n}x{(n+1)—n}={(k—n)+1}-121+#0
B2 T, an*by L anxb, THS.

ZNZE>T,UIZBWT, 2T ap, by 12X UT (Day, b-FoME % 723 0h8
FIELR W B3 h o 7.



ZZT1OfEREENS.

B 1 BCKAREXIZBWT, X OHFD 25t x,y BFIELT, o,y ITEAL T
(1) - S 2 W72 0 X DHITIFAEL R0 & &1, BCK-RE X 13EXR2 7 2
IR 60D ? BT, BCK-RED FX27 T AR DRSO E N
SHIBUZBEL T, (1), -&fE 1 DOHEREICHR>TWEDR?

3 FEEEIL: R&7dBCK-#E (I) &haHbH4E
ERTH5BCK-RKEBOBERICDODWT

TTIZIRAR7Z K517, BCK-ARBORBHEE ZIEFERE S X 5. ZDR/IT
BCK-REUIEIEREE L7505, ZDEIEFEEVRIZKHOEGEE D DGEEN
H5. HH, BOK-RE X OFEED 250 2,y (X UT NEWELEL, TOL%
Ny ERL, 72 2,y ITFUTERBPEILL, Z0i0%E zUy & REIE BCK-REK
X =< X;N,U,0 > ARep5. 2O, BOK-RE X %2 BCK-H (BCK-lattice)
CIER. ZOHITIE, BCK-RED BCK-IR & 2 B {2 DNWTH Z 720,

3, 1974 4RI FHBIE RS E, 1975 RIS R AR EIC X > TEBA SN
BOK-RBDEERRH R T T ADEHE LR IERS,

E& 3.1 (A7 BCK-R# : K. Iséki [3], K. Iséki and S. Tanaka [4])
BCK-fRE X I2BWVWT, X DFEEDIT 2 2 LT, HiZx < 1 2072 3R
BIT 1 PEALTHEE BB, X OFIZRATE 1 BFET 5 & &, BCK-AE X 1%
A5 BCKARE & TN 5.

E% 3.2 (J# BCK-X#: S. Tanaka [9],[10], K. Iséki and S. Tanaka [4])
BCK-AE X bz, B « ZHWTH AR ZIHERE A 2, X OEED 2 ¢ 2,y 12
XUT zAy=yx(y*xx) LEHRTS. ZOLE X D258 z,ylZxfLT, ZIH
HE A DY IRD S

TNYy=yANzx
2T 8 &, BOCK-RE X 137 BCK-RE L IFEN 5.
ERD2ODEH 3.1, 3.2 2T T2 T AE LT, IROEEPF SN T
W5,

EHE 3.3 (S. Tanaka [9], K. Iséki and S. Tanaka [4], T. Traczyk [11])
BHRT, HIZA7 BOK-RE X =< X;%,0,1 > IZ8WT, A « ZHWT
WD XS ZIHEHE A,V & —THEHBE N 2 E€HT 2;

xANy=yx(y*xx), Nv=1xz, xVy= N(Nz A Ny).
ZDEE, X =< X;A,V,N,0,1 > A A, VICBEUTOERE 2D, FIZHEA
AV, NIZBUTR - EVHYVOERIZZTOT, N BV REER5.

I, ZOAERIH BOK-REZ R 22 AL ULTEA, EHIZ BCK-H& %4
%205 ADEMEERLUEZWL. TOM®EED 1 DHE LT, FROGFEEEILELZE
#2.1, 15, (), OV CORANMEE 52 5.



PAROMRE 3.4 &0 EH 3.7 OFFHIZDWTIE, e [5] KO [6] 2 2R
UTIHE 2.

W 3.4 BCKAEX D25t 2,y D FR 2 BFET D251, 2 1% (1),,,-5FfF
R

8 3.5 I(z,y) # ¢, O I(x,y) DFIZ 2,y D LR 2 BFEEL, TDIE 2 1
2 I(z,y) DEITEE B >T 0B,

FIZ, i 3.5 £ 0 BCK-REDHFDRHNIR T 5 A% IRDESITEHKRT 5.

T 3.6 (I)-%#%#F> BCK-K#)

BCK-IH X 12 BT, (EED 2 6 2,y 1WA LT, I(2,y) £ 6 Th 5 & ¥, BCK-
RE X % (D)-ZM%2F2 BCK-REEZ WS, 20L& B 252,y 26 LT
I(z,y) TIEBRRIG 2 DFEHETHDT, 22 a xy LRTI LTS, ZTDLE,
z=xxXxy=yxxz &b,

DY T AL, IROMWEERD.

FIE 3.7 BOK-RBA Y x (2L T Rk & 4 B I, BOK-fU8
(-5l 285> 2 L RETH S,

A BCK-ARE X 1I2BWT, 2762,y € X LT, AL 2 = x Ay =y Az
YEIUE, 2 1E (1), -l 27 UEIZ 2 S FBRIC R > TV 5. o T, (I)-%2ff%
FiDo BCK-RED 7 7 A%, R U & D IZIEPHED NYEIR & 7225 T % A # BCK-
REE D BEIZIENT T ATH S, BABIZOWTIEEEX [6] 22U THSE 20,

ZIT, 2OHOEAEEERET L. TOEHRIIER BCK-REDE > TWBIR
OMBEIZ LS.
RE 3.8 AHRITHBCK-RH X =< X:%,N,0,1>1Z8\WT, X DEEDTTx
R LT IEEE N IIREM RS, B, SR NNz =2 HHIZKD 1o,

ZOME LY, BCK-REWZBWTHRHRERM 2RO I A2 EHET 5.

E#& 3.9 (NEER BCK-X# :Y. S. Huang [1]) AR BCK-RE X ItH
WT, X OFEEDI 2 W UT—HEHE N et : NNo =z 2#i/z§ & &,
Z D BCK-ARE X 20 & A5 (involutory; involutive bounded) Tdh % & L.

LD 2ODEH 3.6,3.9 2T T2 7 AT LT, IROEHEIELND.

£ 3.10 (F&=ZF [7], M. Kumazawal[8]) (I)-Z&f%2FO>8E6H6 R BCK-K
Bk, ZTEHEE <,V WL TR R RS, 7270, HEV, Z X D252,y
WZXHUT aVyy= NNz x Ny) EEDD. HIZ, HE <, Vy, NIZBEAULTR -
ENAVDEMSFEZTDOT, K- LA UVREER->T W5,

5B, AR BOK-REUT, (I)-fF2 >0 EaH 5772 BCK-RETH 5 Z
EDVREDDT, 310 FEH 3.3 DILEIZAR>TWD. (I)-RFE2ROHEE
F7x BCK-REDS, AR AR BCK-AE &L D BIZIA > THOEKHNIZDWT
i, ®E (7] 22 RUTHE 20,



ST, ZZTIEUANOMEEEZZ LS. ()-FMH2FKO6EE R BOK-UE
K OIEWBCK-RIZBFEAET B0 ? ZHUTEEL T, IRDFER®DH 5.

@ 3.11(M. Kumazawa [8]) A BOK-RE X =< X;%,0,1 > 1280\ T,
X BB x, vy & —TUEE N T LT R - A4V RETA W BOK-RT
HBLEF, X IFHTEERTERV. b, X OFIZH 25 2 WFELT NNx £z
o TWVW5.

(FERA) 7, € 310 OREL 0, X 23K - BIAH VAETIEAR W BCK-
RThsruold

X F (I)-&ME2FoNEGH 7% BCKAE TR (3.1)

—Fh, X EBCK-KTHBDT, X DIEED 2T 2,y iU T IR 2z BFET
5. 34 K0, 2D 2 1E (1), -5 T. 5T

X & (D-&fh2k5o (3:2)
(3.1), (3.2) &0, X EHEAERTIZRVWI &PBbhrsb. INT, HimldrR

-
<.

ZORERDS, HAE * LB ons ~IHEEEM TN - EAFVOEAD &
IRMEEABEL IR LWEEZOSNS. HaxDKREREE, BCK-HOF1 D
NEEITOIZLTHS. )-FUE2FEBNEERZ BCK-RED Y 7 AETIE, *
DHEED TN\ Wb o TE . IROBMEX, TOMIE WRBFEIZIENT T AD
BCK-HIZBL THER2EDRIILR SRV, £F, 2DOHE R NOMEEZE X
7z,

fMRE 2 NeEAR a2z aw BOK-RIE, D205 507

HEE SEEE FR oo U IV ADERIED -, FIRERIZ) E—F
B> TULEVWELE. 1 VX =%y MIAENGIMIREFE S TWE LD,
MEREEEZ L TV WEERKRZED S ARV EICBIHEEICRY, &E5Eh
HKEEITOIZENTEE L. BEITIOL VBB L EITE . £/, BEREIC
I, BEBLHBEICL > THRENEEZ 740 — L TWEEWHABERZED
IEEREESEE B K DL BT X T
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