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We consider a multidimensional SDE with an identity diffusion matrix and a drift
vector being a vector function of bounded variation.

According to [8] there exists a unique strong solution to such an equation.

It is well known that if the drift vector is continuously differentiable and its deriva-
tive is bounded then the SDE generates a flow of diffeomorphisms. It turns out that
this condition can be essentially reduced [5], and a flow of diffeomorphisms exists in
the case of possible unbounded Holder continuous drift vector. Recently the Sobolev
differentiability of the solution to an SDE was proved in [3, 4, 6, 7] under rather weak
assumptions on the drift. The methods of these works differ from ours. In particular,
the Malliavin calculus is used in [6, 7]. The condition we impose on the drift is more
restrictive then that of [3, 7], but it allows us to obtain an explicit representation for
the derivative in terms of intrinsic parameters of the initial equation. This represen-
tation is a natural generalization of the expression for the derivative in the smooth
case.

In the one-dimensional case [1, 2| the derivative was represented via the local time
of the process. It is well known that the solution does not have a local time at a
point in multidimensional situation. We use continuous additive functionals for the
representation of the derivative. This method can be considered as a generalization
of the local time approach to the multidimensional case.

We show that the derivative is a solution of an integral equation. Our method is
likely to can be used in the case of non-constant diffusion.

REFERENCES

[1] O. V. Aryasova and A. Yu. Pilipenko. On properties of a flow generated by an SDE with discon-
tinuous drift. Electron. J. Probab., 17:no. 106, 1-20, 2012.

[2] S. Attanasio. Stochastic flows of diffeomorphisms for one-dimensional SDE with discontinuous
drift. Electron. Commun. Probab., 15:n0. 20, 213-226, 2010.

[3] E. Fedrizzi and F. Flandoli. Holder flow and differentiability for SDEs with nonregular drift.
Stochastic Analysis and Applications, 31(4):708-736, 2013.

[4] E. Fedrizzi and F. Flandoli. Noise prevents singularities in linear transport equations. Journal
of Functional Analysis, 264(6):1329 — 1354, 2013.

[6] F. Flandoli, M. Gubinelli, and E. Priola. Flow of diffeomorphisms for SDEs with unbounded
Holder continuous drift. Bulletin des Sciences Mathematiques, 134(4):405 — 422, 2010.

[6] T.Meyer-Brandis and F. Proske. Construction of strong solutions of SDE’s via Malliavin calculus.
Journal of Functional Analysis, 258(11):3922 — 3953, 2010.

[7] S.E.A. Mohammed, T. Nilssen, and F. Proske. Sobolev differentiable stochastic flows of SDE’s
with measurable drift and applications. 2012. arXiv/1204.3867.

[8] A.Y. Veretennikov. On strong solutions and explicit formulas for solutions of stochastic integral
equations. Math. USSR Sborn, 39(3):387-403, 1981.

1



2 OLGA ARYASOVA

INSTITUTE OF GEOPHYSICS, NATIONAL ACADEMY OF SCIENCES OF UKRAINE, PALLADIN PR.,
32, KiEv-142, UKRAINE
E-mail address: oaryasova@gmail.com



