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SUBmary
17 gowe practical problewm cotains variables XI’X2’°" and each
variable state may be nj,ny, ... (2€n. <o ,i=] ,2y...),then it is
c3id that the practical problem constitutes a multiple-ctate
¢sstem. Tn this paper, the sxiomatics of pan-boolean algebra
Lo heen established,thus a method of logicnl analysis dealing
with wultiple-state system(for example,fuzzy models of static)
i+ provided.
Pne sxiomatics ic asc follows:
Fundamental symbols
(1) variable symbols: XI’XZ"";
(2. rtate number symbols:n1,n2,...(ni2:2, i=1,2,..4.),
\%) state variable symbols:xi,xi,...,x?i(izl,2,‘..),
L 4) operation symbole:+ (logical sum), + (logical product),
(%) constant symbols:C,l;
(6, Togical predicate:r =,
.7} sechnical symbol: (,).
2. !ne rules of formation
1) ingular constant symbol or ctate variable symbol is pan-

»oolean expression.
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(0 i 4 and B are pan-boolean expressions,then (A+B) and (A-B)
v oalso can-hoolean expressions (The exteriorest brackets

swittew ).

Grescions can be produced only by (1),(2).

{ , acl pan-boolean exj
A s. Tode

‘nere are five axioms in pan-boolean algebra (¥B).

yaautative lawe )

(1) A+B=Ban

(Z) AeB=53<A;

A, (vistributive laws ):
1) A ( Bt =B ACC,

Lo A BeCy=(AarB) - {8+C);
(ladentity laws):

ViR 0=r

T

(Associstive laws):

(1) (A+B)+C=a+(B+C),

L2y (AeB)eC=0e(B:C) ;

Ao (Lews of state):

{i) Yor every variable Xi,there exists one and only one

n i ;
N X ];{ - . N
(e Ry x =0, (I=j<k=n, J;
|

N

PPN n 4
(%) X_:"fX.1...—TX.i-‘-:l.
’ 1 1

}_J

The operations of complement in IB can be defined recusively as
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3 i j—1 i+ 1 .
wd=a+ X,!ﬂ}fz.'f...’fXJ. sxd Tl (1<j=n. )

i i 7i i i i —i
1f the couplements of A and B are % and B respectively,

then (73] =cf(%-3), (A°3) =af(i+B).

y using a4 series of lemmas,we can prove the laws of complementa-

Theoren For any pan-boolean expression A,we have
4+A=1 and A-4=0.
taerefore, any formal theorem in boolean algebra can also be

rreves in pan-boolean algebra,except that A has different con-



