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Conditional probability plays a basic role in the classical probability theory.
Some of the most important areas of the theory such as martingales, stochastic
processes rely heavily of this concept. Conditional probabilities on a classical
measurable space are studied in several different ways, but result in equivalent
theories.

The situation charges when non-standard spaces are considered. For exam-
ple, it is a well known that the set of random events in quantum mechanics
experiments is a more general structure than Boolean algebra.

In the quantum logic approach the set of random events is assumed to be
a quantum logic (orthomodular lattice L). Such model we can find not only in
the quantum theory, but for example, in the economics, biology etc. For such
model it is possible to define a function for simultaneous measurements (an s-
map). By using the s-map we can introduce for example a joint distribution
also for noncompatible observables, a conditional state, which have the same
properties as conditional probability on a Boolean algebra. Moreover, if x is
an obsevable on L and B is Boolean sub-algebra of L, we can construct an

observable z = E(z|B), which is a version of conditional expectation of = but
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it need not to be necessarily compatible with z.

References

[1]

Kolmogorov, A. N., The Theory of Probability, A. D. Alexandrov, A. N.
Kolmogorov, M. A. Lavrent‘ev (Eds.) Mathematics, Its Content, Methods,
and Meaning, 2 M.I.'T. Press (1965).

Néndsiovd O., On conditional probabilities on quantum logic., Int. Jour. of

Theor. Phys., vol 25, (1987), 155 - 162.

O. Nanasiova, A. Yu. Khrennikov, Observables on a quantum logic. Foun-
dation of Probability and Physics-2, Ser. Math. Modelling in Phys., Engin.,
and Cogn. Sc., vol. 5, 417-430, Vaxj6 Univ. Press, (2002).

O. Néandsiovd, Map for Simultaneus Measurements for a Quantum Logic,

Int. Journ. of Theor. Phys., Vol. 42, No. 8, 1889-1903, (2003).

Khrenikov A., Ndnasiovd O., Representation theorem of observables on a

quantum system, Preprint (2003).

Pték P., Pulmannova S., Quantum Logics, Kluwer Acad. Press, Bratislava

(1991).

Varadarajan V., Geometry of quantum theory, Princeton, New Jersey, D.

Van Nostrand, (1968)

Dept. of Math. and Desc. Geom.,

Faculty of Civil Engineering,

Slovak University of Technology, Bratislava

Radlinského 11, 813 68 Bratislava, Slovakia,

olga@math.sk



