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M-8-~ J/¥.fct. BCK-ft~1J' i:>-r: ~ ~ SR0) 1' 7'7 Jv ~:-::> l,' t 
(On the Ideals of a Lattice derived from an Involutive Bounded ECK-Algebra) 

Masaaki Kumazawa 

Minoh Gakuen High School 

1966 .i:jc:/:#~l'l!f~%~ 1i, J1ifa:>C [3] /: B \,' -C BCK-{-1;;~ ~ JEi!i Ld::. 
* T, ~(1) BCK-{-\;;~(l)JEi!i~Wl~9 Q. 

>E'.~ 1.1 (BCK-{-1:~) AE~ 0 t =JJUii!:. * ~fif--:J < 2, 0 > ~(1){-\;j~ 
X =< X; *, 0 > iJ{ BCK-{-1;;~-C~ Qt Ii, X (l){'f:~(1)51; x, y, z t:;t,t l,-C, 
17_(1) 5 --:::i (1)~{4 (I)~(V) ~ ri/illt;: 9 t (1)-C ~ Q. 

(I) {(X*Y)*(X*Z)}*(Z*Y)=0, 
(II) {x*(X*Y)}*y=0, 
(III) x * x = 0, 
(IV) 0 * x = 0, 
(V) x * y = 0 iJ•--:::i y * x = 0 f,t G /;f x = y . 

.:: (1) t '2', 17_(1) J: -5 /: BCK-{-1;;~/:, jj[. * ~1~-:J -C~~ ;S ~ A:tiQ. 

x * Y = o -c ~ Q t 2', ~ (1) t 2' ,: mP) x ;;;; Y t 9 Q . 

.:: (!)~~ ;S 1i, BCK-{-\;;~t: j=,1,,-c/l[J:{ff~~ t t~ Q.:: t iJ{~[J G:ti-c1,,Q. 

17. t:, 1974 if:t:#~rl!f~%~, 1975 if:t: EE $1Je1::kj~%~ t: J:-:) -c lJ. ;z G :tit;: 
BCK-{-\;;~(l)m~t~~JJUt~::7 '5 7-.(l)JEi!i~~-"Q. 

>E'.~ 1.2 (i:iJ~BCK-ft~: S. Tanaka [9],[10], K. Iseki and S. Tanaka [6]) 
BCK-{-\;;~ X J:/:, tii!:• * ~ }'§1,, Q.:: t /: J: -:J -Cffit;:t~=Jl?ii!:. /\ ~, X (l){f:~ 
(1) 2 51; x,y t:;t,f l,-C x I\ y = y * (y * x) tJEi!i9 Q . .:: .:: -C, X (1) 2 51; x,y t:;t,t 
l,-C, 17_(1)~{4 

(VI) X I\ y = y I\ X 

~ 1/tt:ri/illf;:9 t '2', BCK-{-\;;~ X !iPJ~ BCK-{-\;;~ t IJ'f/;f:tl,Q. 

>E'.~ 1.3 (~~ BCK-{-1:~: K. Iseki [4], K. Iseki and S. Tanaka [6]) 
BCK-{-1;;~ X /:j=,1,,-c, X (l){'f:~(1)51; x t:J,tl,-C x ;S 1 ~ri/iljf;:9~5JU~5'G 1 iJ{ 
ff'.1±9 Q t '2', BCK-{-1;;~ X 1i1"f W BCK-{-1;;~ t ll'f /;f :t,, Q 

J:(l)JEi!i 1.2 tJEi!i 1.3 J: IJ, 17.(l)JEJ:.iiJ{~0G:ti-c1,,Q. 
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~I'- 1.4 (S. Tanaka [9], K. Iseki and S. Tanaka [6], T. Traczyk [11]) 
1f W -C, !li'!t::.-aJ:f'l~ BCK-{~fil: X =< X; *, 0, 1 > /::. t:,1,,--c, ~- * :a: J:§1,,--c 
'l'fl.(J) ~ "J t::.=JJ:!?'.~Jf /\, V t ~JJ:!~ff N :a:Ji.:'.~T :5; 

x/\y=y*(Y*X), Nx=1*x, xVy=N(Nx/\Ny). 

::. (!) t 'e", X =< X; /\, V, N, 0, 1 > ti?'.~ff /\, V t::.00 l,--C ?t°fficJ:R t t.,:: IJ, !li'!t::.?:iff 
/\, V, N ,::. 00 l, "( r' · -=E: Jvff :1/(J)y!J!Ll :a: rifiljf;:: T(J) -c, r' · -=E: J].,jj' 1/{~fil: t ~ :5. 

tf-:JL, 1fW-aJ:f'lBCK-{~fil:X =< X;*,0,1 >=< X;/\,V,N,0,1 > ti~ff 
/\, V /::. 00 l,--CJ:R t ~ -:J --C 1,, :5. ::. (!)$~~ IJ, 'l'fl.(J) ~ "J ~Fp5)!!!:a::;j!q x. :5. 

Fp5~. 1 BCK-{~fil:~{;$: t::. $\,' --C, 1f W-aJ:i'l BCK-{~fil:~{;$:(1)-::> < :5 ::7 7 7' ~ IJ 
:t ~/::.::k ~ 1,' ::7 '7 7' -e ifi:> IJ , !!!! /::.J:Rt::. :t t.,:: -:J --C 1,' :5 ::7 '7 7' !UHET :5 (!) -/J>? 

1-f, 1-::>(J),WU:a:lJ.x.:5. 

f91J 2.1 ~i)-X = {0,a,b,1} :a:'¥/liff~'El'C: l,, i-(J)/11!3;00~/i O ~a~ b ~ 1 
:a: rifillt::: L, --C 1,' :5 :t (!) t T :5. ::. (!) t 'e", ~ii- X /::. Ii, ::. (J)/~!3;00~:a:rifillt::: L, ~-/J; G, 
'l'fl.(J), ~t.t :5 61lUJ'i(!)Jp['i,J~t.,:: BCK-{~fil:(J)ffl~iJ!f¥t£T :5. 

I * II O I a I b I 1 I I * II 0 I a I b I 1 I 
0 0 0 0 0 0 0 0 0 0 
a a 0 0 0 a a 0 0 0 
b b a 0 0 b b b 0 0 
1 1 b a 0 1 1 b a 0 

* II 0 I a I b I 1 I 
0 0 0 0 0 0 0 0 0 0 
a a 0 0 0 a a 0 0 0 
b b a 0 0 b b b 0 0 
1 1 a a 0 1 1 1 b 0 

I * II O I a I b I 1 I I * II 0 I a I b I 1 I 
0 0 0 0 0 0 0 0 0 0 
a a 0 0 0 a a 0 0 0 
b b a 0 0 b b b 0 0 
1 1 1 1 0 1 1 1 1 1 

$~.A ~- * iJ!*fJ!~ 2.1 -ClJ.x. G :h:5 BCK-{~fil: X ti, 1f W-aJ:i'l BCK-{~fil: 
-eifi:>IJ, !!!!t::.X(J){=fg(J)jcx t::.xtG--c, '/tt::. NNx=x iJ!RlGIJ:tz.-::>. 

$~.B ~- * iJ!*fJ!~ 2.2 -ClJ.x. G:h:5 BCK-{~fil:!i, -aJ:i'l BCK-{~fil:-Ctit.t 
\, '7J\ X (J){=fg(J)jc X (::.it l, "(' '/tt::. N N X = X iJ!RlG IJ :tz.-::i. 

~~t::., 1f W-aJ:l'l BCK-{~fi(t::.M L, --C, 'l'fl.(!)Ji.:'.J:liJ!RlG IJ :tz.-::i. 
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~I'-2.2 (K. Iseki and S. Tanaka [6]) ~W.PJ~BCK-{~M&X =< X; *, 0, 1 > 
t:.t:,1,,-c, X O){f:gO)ji:; X r:.:ttL,-r, m,:. NNx = X iJ>pjz 1)-fl.-:>. 

$~.A liJEJ:ll! 2.2 iJ1JJJG'fl.T-o::. t0)--:>0)J'!{*-W%:1J.x. -Cli'-oiJ', $~.B Ii 
"t" O)JEJ:ll!O)~iJ1-Jl!l¼'.t:.JJJZ'fl. L, ~Ii<. t ~ ~ L, -r 1,, -o. ::. 0)::. t ~ ~ tt-r, ?XO)JE 
~~lJ.x.-o. 

~~ 2.3 (t-.l"-8-~ ~ BCK-1-t~ : Y. S. Huang [2]) ~ W BCK-{~M& X t:. $ 
1,,-r, x O){f:~O)ji:; x t:.x-t l,-C-J]i?J![. N iJ1x1i'di : NNx = x ~rr/i!!t.::T t ~, 
.:. 0) BCK-{~M& X ~ x1i'i-~ W (involutive bounded) -C ~ -o t P'¥-~~-

{fu:15, BCK-{~M&t:. $ tt-o{f:gO) 2 nt:.:tti"-o T~JO)t¥tEt:. 00 L,-c Ii, PJ TO) 
~5'af:iJ>:ffG;ti,-c1,,,o_ (M. Kumazawa [8] J;. IJ) 

~ffi 2.4((I)x,y-~H:J:.) BCK-{~M& X 0) 2 n x, y t:.x1 l.,-C, X O)ji:; z iJ'1¥tt L,, 
PJTO) (i)~(iii) 0)~{4~rr/i!!t.::T t ~, z Ii (I)x,y-~{4~rr/i!!t.::T t 1,,-5 _ 

(i) z ;£ x, z ;£ y, 
(ii) X * Z ;£ X * Y, 
(iii) y * Z ;£ y * X. 

~~ 2.5 (~ - (I)x,y-~d4) BCK-{~M& X 0) 2 n x, y t:.:tt L, -C, X 0) n z iJ! 
(I)x,y-~{4~rr/i!!t.::TUl--:>O)nc'~ -o t ~, z Ii~- (I)x,y-~{4~rr/i!!t.::T t 1,, -5. 

~t:., JE~ 2.5 J;. IJ BCK-{~M&O)q:r0)~5JU~ 7 "7 7-. ~, f'XO) J;. -5 t:.JE~T-o. 

~~ 2.6 ((I)-~14~~-::, BCK-1-t~) BCK-{~M& X O){f:gO) 2 n x, y t:.x,J-L, 
-C, ~- (I)x,y-~{lf:rr/i!!t.:: Tn z iJ' X t:.t¥tET -o t ~, BCK-{~M& X ~ (I)-~{4~ 
~-:> BCK-{~M&t 1,, -5. ::. 0) t ~ x, y ,:.11 l,-Cji:; z liUI 1 -:>JE i -o 0)-C, z ~ x x y 
t ~T::. t ,:. T-o. !!Pt, z = X X y = y X X iJ>fflG'fLT-o . 

.:. 0)7 "7 7-.li, ?XO)'f'ii'l~:/'iJ-:>. 

~fcl 2.7 BCK-{~M&iJ>jj.[. x r:.oo L, -CT¥3':[t ~ ,o~{lf:li, BCK-{~M&iJ> (I)-~ 
{4~:/'iJ-:>::. t t [<,Jfi!-r:-~ -o. 

::. 0) (1)-~{4~:/'iJ-:> BCK-{~M&O) 7 7 7-. Ii, "ilJ~ BCK-{~M&J;. IJ :t~t:.J:t1,, 7 
7 7-. -r:-~ IJ (,WIJ 2.1 ~~lffl), ~(:.jj.[• x (:.00L,-CT'¥3':[t f,t-o. ::. ::.-c~f}JO)f"'i 
~O)~~~ t t.t -of'XO)JEJ:ll!iJ'ff G n-o. 

~fcl 2.8 (I)-~{4~:/'iJ-:>x1i'i-~W.t.t BCK-{~M&li, ?J![. x, Vx t:.00 L,-C3':[t f,t 
-o. td!.L,, jj.[. Vx Ii X 0) 2 .7t x,y t:.;ttL,-C x Vx y = N(Nx x Ny) tJEilb 
-o. ~,:., lJir• x, v x, N r:.oo t.,-c i-:- • CE Jv:M'YO)$J{IJ :t rr/i!!t.:: 1". 

~iES~ Miilbt:., (I)-~{4~:/'iJ-:>x1i'i-~W~ BCK-{~M&x 7J', ffl x tl□ Vx t:.OOL, 
-r 3':[ t t.t -o ::. t ~ ~ T. 
i-r, JEJ:ll! 2.7 J;. IJ X O){f:~O) 2 n x,y r:.x,f L,-C, x x y Ii x t y O)T~Ht f,t,o. 
tR.t:., 2 n x, y ,:.:tt L, -C, x V x y iJ>J:~H t f,t ,o.:. t ~ ~T. 
jj.[. X O)JE~ J;. I) 

Nx x Ny;£ Nx, Nx x Ny;£ Ny (2.1) 

(2.2) 

.:. .:. -C, (2.1), (2.2) t X iJ'x'I'E'i'~W.-C~-o.:. t J;. IJ 

N(Nx x Ny)~ NNx = x, N(Nx x Ny)~ NNy = y (2.3) 
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(2.3) J:: IJ XVx y = N(Nx x Ny) Ii x t y 0):#;~0)J::W.O)-·::rc&>Q S:. t 7J'V 
iJ> Q. 

-:. -:. c', x t y 0){1:)10):#;~0)J::JH: u t9Q. _ept,, ?k{4 x;;::; u, y;;::; u ~m 
f.:9t,O)t9Q. 
S:.0)5i.ut::.--:::i1,,--c~x.Q. 9Qt, Nu;;::;Nx, Nu;;::;Ny--C&>IJ,NuliNxt 
Ny 0):#;~0)TW.--C&> Q-:. t iJ!;biJ•Q. 
-15, Nx x Ny Ii Nx t Ny O)l'~H, _ept, Nx t Ny O)ftj;:O)TW.--C&>QO)'"C, 
Nu;;::; Nx x Ny ~ri/eyf.:9. S:. S:. --C, X O)xf15"~W.•~J:: I) 

x Vx y = N(Nx x Ny);;::; NNu = u (2.4) 

(2.4) J:: 1J, xVx y Ii x t y O){f:)10):#;~0)J::W. u J:: 1J Jj\~1,,_:_ tiJ!;biJ•Q, NPt>, 
XV x y ti X t y 0), ft1j\O):#;~O)J::W. '"C d'J Q 0) '"C, X t y 0) J::~N t f,t Q. 

1Jzt::., x 1:: --c r' • 'E Jv }J::,, 0)$JW ~ l'll!Jt.: 9-=. t ~ ffi9. 
X O){f:)10) 2 5i. x, y t::.xt L, ""C, 1JziJ,J1x:V:T Q. 

Nx Vx Ny= N(N(Nx) x N(Ny)) = N(x x y) 

N(x Vx y) = N(N(Nx x Ny))= Nx x Ny 

(2.5) t (2.6) t::.J:: -::>""CF· 'EJv}J::,,0)$JlLliJ'ffi~:tLt.:. 

(2.5) 

(2.6) 

□ 

)i~ 1 (I)-?k{4~fil--::Jx"t15"~ W.t.t BCK-{~~ti5J"!c5R--C &> Q .J t ~r.IlT Q iJ!, 
* ti 5J"Mc:~O)a.iESJ§ti c-~ --c 1,, ~ 1, ,_ 

3 (I)-~d4~tt-:J~-8-1[~t~ BCK-f1c;~O)-{ 7'7 Jv 
i T, BCK-{~~ t 5R, -f-:tL-t':tLt::.Ji::ii ~ :tLt.: 1' 7'7 Jv ~~tit- Q. 

'.AE'.~ 3.1 (BCK-f-t~0)-1 TY Ji.,: K. Iseki [5]) BCK-{~~ X O)~--Ct,t1,, 
ff~5J"ffi15" A iJ!, 1Jz0) ?k{4 (i), (ii) ~ ri/eyf.: T t ~ BCK-{~~0)#~ 0) 1' 7'7 Jv t O'¥ 
t;f :tl, ""C 1,' Q . 

X 0) 2 5i. x, y t::.xt L, ""C, 

(i) 0 EA, 
(ii) y * X E A, X E A ~ G t:f y E A. 

'.AE'.~ 3.2 (*0)1' TY Ji., : G. Birkhoff [1]) 5R L O)~--Ct,t1,,g~5tffi15" I 7J', 
1JzO)?k{4 (1),(2) ~l'll!Jt.:t" t ~*0)1' 7'7 JvtO'JZA.,c-1,'Q. 

L 0) 3 7G a, b, x t::.xt L, ""C, 

(l) a EI, x E L, x ;;::; a f,t G t:f x EI, 
(2) a EI, b EI f,t G t;f a V b E I. 

r"i~. 2 J::!20) 2 :f.1~0)1' "f7 Jvti~t.t Q{~~O)J::t::.n=:~ ~ :tLt.: ti 0)--C&> Q iJ,, 
(I)-?k{4~filt>X't15"~W-~ BCK-{~~ti, BCK-{~~O)fJ~ti5RO)ffl~ti t:'t, G ti 
fij' "'.) ""C 1,' Q. S:. 0) t ~, 2 :fl~ 0) 1' 7'7 Jv 0) Fait::. t:' 0) J:: -5 f,t ~iu, &> Q 0) iJ> ? 

-:. 0) r"imH::.OOJI L, --c, % t::.{'jzO)Ji:'.)1j:[iJ!1f G :tL --c 1,, Q. 
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~II 3.3 (M. Kumazawa [7]) ~ JPU~ BCK-{~M& X =< X; *, 0, 1 > 
=< X;A,V,0,1 > 0)#000)-1'f'7Jvti, mr• A,V t::OOL,-[,5RO)---('f'7Jv-C:t 
Ji)Q. 

(I)-*{4=~r,rtix1ir~Wt.,:: BCK-{~M&li~WAJ~ BCK-{~M&J: IJ Jtt::JA\,'~ '7 
7-. 1:- Ji:> Q . .:::. O)~irt::1JZO)~,WdJ'1~ G .tit-:. 

~!~3.4 (I)-*{lf=~r,rtix'tir~Jr.t.,:: BCK-{~M&X =< X; *, 0, 1 >=< X; x, Vx, 0.1 > 
0)#000)-1 'f'7 Jvti, M'.• x, v x f::00 t., --C5R0)-1 'f'7 JVc·t Ji:> Q. 

iiEBY.I 5RO)---( 'f'7 JVC:Ji:i Q.:::. t ~~9f:: Ii, !E~ 3.2 0)*{4= (1),(2) ~~i±li'J: 1,,. 
i T, *{4= (1) ~~9. X :JA ~#000)-1 'f'7 Jv t 9 Qt, 1.&!E x;;:; a t*{lf= 

(i) J: IJ x * a = 0 E A. .:::. .:::. -r:, a E A, x * a E A J: IJ , *{4= (ii) J: IJ x E A . .:::. .tL 
1:-, *{4= (1) li~~.tLt-:. 

{'}(/::, *{4= (2) ~~9- .:::. 0)*{4= (2) O)pj(;:s'z:~~9/::ti, {'J(O)~~ (3.1) 7'J>~~ 
.ti.titi', *{* (1) O)!iE8J§ t Fi"J~O)nm1:-~9 =- t n'-r: ~ Q. 

(3.1) 

(3.1) ~~9f-:<lb/::, (x Vx y) * y;;:; x ~~9-
X IH1-€r~W-r:Ji:> Q 0)-C: x * y =Ny* N x iJ>pj(;:s'z: t.,, J!f:: x Ii (I)-*{4=~r,r-::, --c 
1,, Q 0)-C:, 

(x Vx y) * y = N(Nx x Ny)* y 

=Ny*(NxxNy) 

;;:; Ny*NX 

= X*Y 
;;:; X 

□ 

)iJj t.,:: B' ~ w p_J~ BCK-{~M& t:: B It Q ffl A li;ffi X t ~:i& L,' f□ V !if□ V X t 
~:i& L, --c 1,, Q 0) -r:, AEll 3.4 liAEll 3.3 O);j:Jt;~-r: Ji:> Q t 1,, x. Q. 

~Ji BCK-{~M&t::B/f Qxtir~W (involutive bounded) O)ffl~li, f}J<lb Y. S. 
Huang [2] t:: J:-::, --C "involutory BCK-algebra" t 1,,? ~~l."/E~ ~ .tLtd>, ~~ 
/::jS1,,--cx,t-€r~~"involutive ring" tll'fA,-C:\,'Q.:::. t ~~:;ii§"/:: l,--C, .:::.O)~)(-C: 
Ii "involutive bounded BCK-algebra" t IP¥-~~.:::. t f:: L, t-:. 
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