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A usuel mathematicel model of statistical quentum mecha-
nics is the quantum logic theory. Here we suggest to work
instead of a quantum logic L with a family M of fuzzy subsets
of a given set. This approech is motivated by a similarity
between the notion of & state on a quantum logic ([1]) eand
the notion of the Piesecki measure ([ 2] ) on a fuzzy algebra.

Exemple 1. Let (L,v,A,Ll,0, 1) be a quantum logic. A ste~
te m:L><0, 1> 1is a mepping such that

1. m(1) = m(aVa‘L) =1,

2. If ay s aj'L (i#3), then m( Va.i) = 2 m(ai).

Bxample 2. Let M be a set of fuzzy subsets of a given set
(closed under some operations). Then the Piagecki measure ms
M—><0, 1> is e mapping such that

1e m(fv{(1 = £)) = 1 for every feM,

2, If £, 81 - £; (1 #3), then m(V2y) = X m(fy).

Definition 1. By an F=quantum spece we mean & couple (X,M),
where X is & non-empty set end M is a subset MCPF(X) satisfying
the following conditions:

1el. If e(x) = 1 for every x€X, then ec M,

1e2. If £ €M, then 1 - £EMN,

1.3, If £ €M (n=1,2,...), then V£ €N,

1e4e If £(x) = % for every x€X, then £ M.

Definition 2. By an F-state on an F-quantum space (X,M)
we understan® a mepping sz—-><0;1> satisfying the following

conditions:
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2¢1e m(£ V(1 = £)) = 1 for every f€M.
2.2. If £, €M(i=1,2,...) and £, £1- £y (143), then

m( Vfi) -7 m(fi).

Definition 3. By en P-observable defined on an F=quentum
space (X,M) we mean eny mapping ZzB(R1) —> M (B(R‘) denotes
the family of all Borel subsets of R1) setisfying the following

conditions:
361 Z(A') = 1 = Z(A) for every AEB(R1).
3420 If A €B(R') (n=1,2,...) and A, N A, = # (n#n), then
72( UL,) = Vaa).

Definition 4. If Z is an F-observable defined on an F-quan-
tum space (X,NM), then by meen velue of Z we mean

B(z) = R/x am,, (x)

if this integrel exists, mz:B(R1)—-><0, 1> being the probability
measure defined by the equelity m,(A) = m(Z(A)).

Theorem. If (X,M) is an F-quentum space, then the system
S = {ACX 3 XAéM } is a 6 -algebra, If m is an F-state on M,
then WS —><0, 1> defined by m(A) = m( X,) is & probability
measure. If Y:X —> R is a rendom variable (with respect to the
probability space (X,S,m)), then Z!:B(R1)—-> M defined by
ZY(A) = { 1 is an F-observable, It is integreble if and

Y (A)

only if Y is. In this case
E(Zy) = EQY) = x/z dm

From a methematical point of wiew the following two problems
seems to be important:
Problem 1. Cheracterize the set of &ll F-gtates on the

space M of all measuresble functions.
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Problem 2. Find conditions under which some operations
with F-observebles cen be defined, e.g. conditions under which
to every F-observables Z1, 22 there is an E—homomorphism
niB(R2) —> M (i.es B(UA) = Vh(A) and h(a') = 1 = h(a) )
such that h(A x B) = Z1(A)/\Z2(B)‘,
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