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Our spaces. Let M – be a smooth compact oriented Riemannian manifold without bound-
ary with local coordinates x1, x2, ..., xn. By Hk = Hk (M,Ω) we denote the space of smooth
differential k-forms k = 0, 1, 2, ..., n. In our consideration, the coefficients of the k-forms are
allowed to contain time t ∈ [0,+∞), but differentials of time are impossible in the collection of
k-forms; i.e., the differential forms have the form with stochastic coefficients

χi1,i2,...,ik (t, x1, x2, ..., xn, ω) =
∑

|i1,i2,...,ik|=k

ai1,i2,...,ik(t, xi1 , xi2 , ..., xik , ω)dxi1 ∧ dxi2 ∧ ... ∧ dxik ,

where the ai1,i2,...,ik(t, xi1 , xi2 , ..., xik , ω) – are coefficients depending, among other variables, on
time, and, |i1, i2, ..., ik| is a multi-index.

One has the standard inner product

(ξ, ε)0 =

∫
M

ξ ∧ ∗ε, ξ, ε ∈ Hk. (1)

on the spaces Hk. Here ∗ is the Hodge operator and ∧ is the operator of exterior multiplication
of k-forms.

Completing the space Hk by continuity in the norm ∥ · |0 corresponding to the inner product
(1), we obtain the space H0

k. Introducing inner product in the spaces of differentiable or twice
differentiable (in the NelsonВ–Gliklikh sense) k-forms and completing the space in the norms
corresponding to these inner products, we construct the spaces H1

k and H2
k, respectively.

For these Hilbert spaces, one has continuous embedding other like H2
k ⊆ H1

k ⊆ H0
k.

In the spaces constructed, we can use a generalization of the Laplace operator -В— the
LaplaceВ–Beltrami operator∆u = dδ+δdu, where d – is the operator of exterior differentiation
of differential forms and the operator δ = ∗d∗ – is the adjoint of the operator d.

Theorem 1. [2] (Hodge – Kodaira) For the space Hl
k, l = 0, 1, 2, one has the following

decomposition into the direct sum of subspaces:

Hl
k = Hl

kd ⊕ Hl
kδ ⊕ Hl

k∆, l = 0, 1, 2,

where Hkd is the space of potential forms, Hkδ is the space of solenoidal forms, and, Hkd is the
space of harmonic forms.

Corollary 1. Under the assumptions of the theorem, one has the decomposition

Hl
k = (Hl

k∆)
⊥ ⊕ Hl

k∆, l = 0, 1, 2.
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We can construct the spaces of random K-variables and the spaces of K-"noises" , defined

on the manifold M. Let K = {λk} be a sequence such that
∞∑
k=1

λ2k < +∞. By {φk} and {ψk} we

denote the systems of eigenvectors of the LaplaceВ–Beltrami operator orthonormal with respect
to the inner products < ·, · >0 and < ·, · >2 in these spaces, These systems form bases in the

spaces H0
k and H2

k. The elements of the spaces H0
kKL2 and H2

kKL2 are vectors χ =
∞∑
k=1

λkξkφk

and κ =
∞∑
k=1

λkζkψk, in which the sequences of random variables {ξk} ⊂ L2 and {ζk} ⊂ L2 are

such that the variances satisfy the inequalities Dξk ≤ const and Dζk ≤ const. we construct
the set of continuous processes C(I;H0

kKL2) and the set of continuously NelsonВ–Gliklikh
differentiable processes C1(I;H0

kKL2).

Equation with relatively operator. Further, let us proceed to the existence and stability
of solutions of Ginzburg – Landau equation in the spaces H0

kKL2. To this end, we define
operators L, M : H0

kKL2 → H2
kKL2 by the formulas

L = λ+∆, M = ν∆− id∆2 (2)

Ginzburg – Landau equation are reduce to the equation

L
◦
χ=Mχ. (3)

Lemma 1. For any ν, λ, d ∈ R the operator M is strongly (L, 0)-radial.

Theorem 2. (i) If λ /∈ {σk}, then the phase space of equation (3) coincides with the space
H0

kKL2.
(ii) If λ ∈ {σk}, then the phase space of equation (3) is the

space P = {ε ∈ H0
kKL2 :< ε, φl >= 0, σl = λ}.

The relative spectrum of the operator M is representable in the form of two disjoint com-
ponents σL(M) = σL

+(M)
⋃
σL
−(M), where

σL
+(M) =

{
µk =

νσk − idσ2
k

λ+ σk
, σk < −λ

}
, σL

−(M) =

{
µk =

νσk − idσ2
k

λ+ σk
, σk > −λ

}
. (4)

Theorem 3. (i) For any ν, λ ∈ R− and d ∈ R there exists a finite-dimensional unstable and
an infinite-dimensional stable invariant space of equation (3) and the solutions of equations (3)
have an exponential dichotomy.

(ii) For any ν ∈ R−, λ ∈ R+ and d ∈ R the phase space of equation (3) coincides with the
stable invariant space.
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