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In this work, we study the solvability of the stochastic Helmholtz problem in the sense of the equivalence of
equations in the mean and in the quadratic mean. We consider the linear statement of the problem. This
is explained by the efficiency of the method of moment functions as applied to linear equations, whereas
the efficiency of this method markedly decreases when applied to nonlinear equations. The essence of the
method of moment functions is that it reduces the study of a stochastic equation to the study of a system
of ordinary differential equations with respect to the moments under consideration.

The given the system of second-order stochastic Ito equations linear in drift

ẍi = aik(t)ẋk + bik(t)xk + σij(t, x, ẋ)ξ̇j , (i = 1, n; j = 1,m)., (1)

reduce it to equivalent equations of the Lagrangian structure. ξ = (ξ1(t, ω), . . . , ξr(t, ω))T is a system of
random processes with independent increments.

To solve the problem, we apply the operation of mathematical expectationM(·) to Eq. (1). By introducing
the denotation mν(t) = Mxν(t), we obtain the equation

m̈i = aik(t)ṁk + bik(t)mk, (i = 1, n; k = 1, n). (2)

We now formulate the indirect Helmholtz problem in the space (m, ṁ) as follows: given Eq. (2), determine
the conditions for the functions hνi and the Lagrange function L = L(m, ṁ, t), under which the following
relations hold

hνi (m̈i − aik(t)ṁk − bik(t)mk) =
d

dt
(
∂L

∂ṁi
) − ∂L

∂mi
.

We construct the equations of the Lagrangian structure by the given second-order linear stochastic Ito
equations in the spaces of moment functions of both the first and second order. Necessary and sufficient
conditions for the direct and indirect representation of the Lagrangian are obtained.
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