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Logical Implications on Orthomodular Lattices
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vt AxKlattice) oA =27
A= o7l A2 tE =2E gert A=
3helE AVistaL o5 Alole] BAE AR

o] (implication)=

1. A&

THE F7he] SINE33 Aaabede ofAbeake
38T F = shte] 84 ®Edo|rt}, von Neumann
3} Birkhofl[11= o]2 AT 98] FR=al= Aokst
931, Husimil2lE o]2 ®Hekshr] 98 Furgete] A
AL Wttt AurEet A2 L BE a, b E L

o thsle] thao] A& (OMD-(OM4)E W= Aludd
AAp T & zh= §AIAAHbounded lattice) ©]TH3],

OoMl) a<b = b <d,
oM2) o' =a,
(OM3) aVvVa =1, aha =0.
OM4) a<b = aV(dAb)=0b
W AelNe] meld Fole > y=-zVy
EEEL L BEERREEIE SRR
of =24 el thee] I ez Held )
TH3).
a—,b=a"Vb (classical),
a—1b=a"V (aAb) (Sasaki),
a—,b=(a’Ab")Vb (Dishkant),

a—3b= (anb)V (@ Ab)V (@’ AD)(relevance),

a—,b=(anb)V (d'AD)V (@ Vb)AD)
(non-tollens),

a—sb=(aN (@' Vb)V (aAb)V (a Ab)

(Kalmbach)
Abbott[4] Dishkant $+2] —, & duksls}e] o] 01
goxto g zh= 2lwglo(orthoimplication) W<+E A
93la olE9] ENS ZARIYY w3t Hardegree[s]—t—

A o] FAR=El(quantum logic)= THE
BEI7Hclosed subspace)e] ik} #EEe] Qlr} @3ETIIES] Hgthe
, von Neumann¥} BirkhoffE E3lslo] W 48152 oxl=t]e]
T —>y="zVyol o deHoR el AurEs
Aoz A 9t} B m=RoME AuREZ AxjolA] Aos= 379 =4

FZHHilbert space)?]
AR EZ AxKorthomodular lattice)E o]F
W] ol AmEET A4E olgsdl
2ol

T AAES

Sasaki $Fe] —, & UHl3}Ele] o]F olgIrto g Zh=
F5+o](quasi-implication) 42 2718F0ct.

o] o= HH(classical)§He], Sasaki grelot
Dishkant §Fe]e] 358 AZS ARl ol59] IS
Yot}

I. 2AZ%e], Sasakigh?]e} Dishkant$helQ)
oA

BxMp| 21, Lo] AurEe} ARolal a, b € Lo|H

theo] Ayt
a>b = aN(a'Vb)=0.
HMa| 22, Huwszl AzloAe] HF,  Sasaki,

Dishkant FJ5 * 2t & uf, ok thee] & vl
(1) a<b = a*(b*c)=a*c,
2 a<b = (b*a)*a=0b.
(3 (a*b)*a =a.
(%) Sasakio] grelo] ulsl] Zwaich 1Az ghole}
Dishkant2] 8tele] tha] -SARSE HPH o 7 =8t 2= )}

(1) Sasaki 3te] —, < * 2} 3}aL, a < b} 3bH th2o]

A,
a*(b*c)=a'V [aA (b*c)]
—a'\/[a/\( Vv (bAe))]
=dVvidVvQ® \/(b/\c))']'
V[a" v (" (b/\C)')]'
=adVidVYVvE'AbAe)))Cob <d)
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=adVdVbAae)] (b < (bAe), OM4)
=a V]aAbAc]

=ad'ViaAc) (7 a<b)

=a*c

(2) Sasaki $to] —, & * & 3}, a < b} A
b*a=0b'V (bAa)=b'Va
ofch, whA| thEo] AdHgitt,
(b*a)*a= (b*a)" VvV (b*a)Aa)
=®"Va)V(bVva)Aa)
=0bAd)Va (7 a<bVa)

(3) Sasaki 3] —, 2 * @} 3hd ko] Ay},
(@*b)*a= (a*b)' v ((a*b) Aa)
(@' Vv (anb) Vv (@' V(anb)Aa)
=(a'V (aAb))V (and) (- BEAE 2.1)
(an (anbd) )V (anb)
a (aNb = a, OM4)

el 2.2¢] B2 )l o3 B2 (a—b)—a=a
Sasaki?} Dishkant $Fel7} 255 whEsh= AAAUS &
At o] FEe Hugte] st F3te] diE Ao
© &8 T shtolt

%y o

Ha| 23, Hurse}l A2 L odde] 113 3] —,
Sasaki §Fe] —, ¢} Dishkant §H] —, & 23 WS}

(1) a—b=a—,(aAb)
2) a—>gb=(a\/b)—>1b,
(3) a—yb=(a—b)V (a—yb),
4) a—b=0b"—,d,

(5) U/_)Qb: b,—>1a,,

(37) Le Ammset A2} s,
D) a,beE Lo gl anb < a°lB2 d < (aAb)
ol Thgo] Al
a—,(anb)=(a'A(aAb) )V (aAb)
Za/v(a/\b)za—>1b,
(2) a, b € L thate] thgo] gt
(@vb)— b=(aVvd)V ((aVb)Ab)
=(a'Ab)Vb=a—,b,
(3) a, b E L hat] a < aVbolaL aAb < bo]E
2 (aVvb) < a o]iL Thgo] A3},
(@a—b)V (a—yb)=(a"V (aAD))V
=(a'V(aAb))V
=(a'V(aVvd))V
=a Vb
=a—b.

(@ AD)VD)
((avb) Vb)
((anbd)Vb)

“4) a, b € L9 sl o] AP}
b'—ad =b"V ' ANd)=bV (' Ad')
= (' AV )Vb=a—,b.
(5) a, b € L tale] t}So] A3}
b*’ga =0"ANd")Vvd
:a'\/(a/\b):aﬂlb.

o] Ae2RE 1AZ shel= Sasaki 8Fe]9} Dishkant
stelE olgdte] xd glom Sasaki S$teole}
Dishkant gHef= 27} it =eje] chegale} fAlat
AR zhe=t)
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