©
2012 2014

New developments on quantum information theory b{ an infinite dimensional
stochastic analysis and applications to dynamical system theory
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We introduced an infinite dimensional Brownian motions associated with higher
real order derivatives of white noise and proved that their generators of this stochastic processes are
given by exotic Laplacians. We also proved that higher real order Cesaro Theorem, and that the exotic
Laplacian coincides with the Levy Laplacian associated with higher real order derivative of white noise.

Constructing a space of distributions on which the product is well-defined, we formulated powers of
an infinite dimensional Brownian motion without any renormalization as mathematics. This implies a
generalization of the Ito formula in stochastic analysis. On the space of distributions the divergent
part in the theory of quantum field is also formulated as mathematics. We gave a method of
triangulation decomposition of the transition probability matrix of the G-W branching process, and
obtained a limiting probability distribution of the process. We also developed a new algorism of the
method.
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