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A new model for quantum mechanics was'suggested by A. Dvure-
Censkij and the author in [1] and [2] , This model was further
developped e.g. in [3] - (5], I [6] - [8] a calculus for abser-
vables was constructed. In a framework of this calculus we shall
construct the indefinite integral of an observable and prove: its

6 -eddftivity. Another approach to the problem is given im [10] .

l. Notions and natation. There are three basic notions in the
F—quantum spaces theory: P-quantum space, P-cbservable and P—state.

F-quantum space is a family Pc(Q, ]L) of real functions sa=

tisfying the following prapertiea:. le If £€F, then £? = 1 - PEP,
20 If £ €F (n=1,2,.,.), then ;/fn = sup L EP.

B-observable is a G -homomorphism from the 6 -algebra: of Borel
subsets of R to P, i.e. a mapping satis fing the following two
properties: 1. x(B?) = x(E)* for every RGB. 2. x( U E) =

n
\/x(E ) for every E . €B (n=1,2,.00)0
o

F-state is a mapping m:F —><Q, 17 deffined on an Fequantum
space F and satisfying the following two conditions: 1. m(ava?) =
= 1 for every ac ¥, 2, If 8, € F (n=1,2,...) and ai-a’ (i#j), then
m( \/I ) = 3 m(a),
— 8%

Recall that the last definition due to Piasecki [9] inspired
our investigations,

2. Indefinite integral. A classical analogy of am observable
is a randam variable E defined onr a probability space (£2,8,P),

To every random variable f and P-observable x can be assigned by



the formula x(E) = §-1(E). If x is an P-observable and m is an
E;stato, then the composite mapping m ex is a probability measure.
We shall denote it by m,, hence m (E) = m(x(E)), E€ B, An obser-
vable x is Integrable if there exists the moan value m(x) =

,/ t am _(t) , what is also in a full agreement with the classical
cass. Qur aim is to define the indefinite integral f x dm . We

shall follow also the classical case, where f aP =/ Y f aP ,

Therefore we must investigate the preimages ( f ZA 'l(E), BEB.
This inwestigation leads to the to}.lmring daﬁx_;\itinn.
If x:B —>F 1s an F:observablor-, then for every ac ¥ and
cnz;y;;Berel set EcB we define
s A(x(B)va?), if O¢E
x_(B) ={ '

| a’v(x(E) Aa), if Q€E
Leamma. The mppihg x-.:B——->!' is an F—observablc{\ for any acP.
Theorem. If x is an integrable F-observable, then the function
o ¥ —>R defined by (‘«(a) = m(x ) = Rf tdm ( t) 1is 6-additive,
i.e. ‘ie ?(i"‘l 2,000), ﬂi .3 (1#3) mplios (“4(\/ ‘i) = Z(“L(ai)o
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