
International Conference “Mathematical Modeling and Computational
Physics, 2017”(MMCP2017)

Contribution ID: 13 Type: not specified

Approximate formulae for evaluation of
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The report is devoted to numerical evaluation of mathematical expectations of functionals defined on trajec-
tories of stochastic processes. Our approach is to use quadrature formulas exact for functional polynomials of
the trajectories of the process, as it was considered in [1,2]. Construction of this type of formulas is strongly
dependent on way of giving the stochastic process. In [1,2] the quadrature formulas are built in the cases
where the characteristic functional of the process is known in explicit form. Some results are received in the
cases where the process is the solution of Ito stochastic differential equation [1-3]. Application of chaotic
expansions of one class of functionals defined on the trajectories of Gaussian processes with respect to func-
tional Hermite polynomials is considered in [4]. In this report we use chaos expansionwith respect to multiple
Ito integrals to construct quadrature formulae for calculating of nonlinear functionals of one class of stochas-
tic Levy process containing continuous and discontinuous components. The formula is exact for symmetric
functional polynomial of third degree, so we use in the construction the product formula of multiple Levy-Ito
integrals [5].

This work is supported by Belarusian Republican Foundation for Fundamental Research (project F16D-002).

References

[1] Egorov A.D., Sobolevsky P.I. and Yanovich L.A. Functional Integrals: Approximate Evaluation and Appli-
cations. Kluwer Academic Publishers, 1993, 418 pp.

[2] Egorov A.D, Zhidkov E.P., Lobanov Yu.Yu. Introduction to the theory and applications of functional inte-
grations. Fizmatlit, Moskva, 2006, 400 pp. (in Russian).

[3] A.D. Egorov, K. Sabelfeld. Monte Carlo Methods and Applications, Vol.18, pp. 95-127.

[4] Ayrjan E.A., Egorov A.D., Sevastyanov L.A. On one approach to evaluation of mathematical expectations
of random functionals, Izvestiya NAN Belarusi. Series of Phys.-Math. Sci. 2014. No. 2. pp. 21-26. (in Russian).

[5] Yuh-Jia Lee, Hsin-Hung Shih. The product formula of multiple Levi-Ito integrals, Bulletin of the Institute
of Mathematics Academia Sinica. V.32, No. 2 (2004). pp. 71-95.

Author: Prof. EGOROV, Alexandr (Institute of Mathematics National Academy of Sciences of Belarus)

Presenter: Prof. EGOROV, Alexandr (Institute of Mathematics National Academy of Sciences of Belarus)

Session Classification: Mathematical methods for complex systems


