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Let X be a Banach space, I ⊆ R be a nonempty interval and (Ω,F) be a
measurable space, Aω : I → L(X) be locally integrable and Fω : I ×X → X.

Consider semilinear Carath�eodory di�erential equations with random parameter

ẋ = Aω(t)x+ Fω(t, x). (N)

Together with the system (N) consider a linear system:

ẋ = Aω(t)x. (L)

We write Dj
2Fω : I × X → Lj(X) for the j-th order partial derivative of a

mapping Fω : I ×X → X with respect to the second variable. Assume that
the following assumptions hold for all ω ∈ Ω:

(H1) Aω : I → L(X) is locally integrable and there exist reals K ≥ 1 and
α > 0 such that

‖Φω(t, s)‖s,t,ω ≤ Ke
−α(t−s) for all t, s ∈ I, s ≤ t. (1)

(H0
2 ) Fω : I × X → X is a Carath�eodory function and there exist reals

L,M ≥ 0 such that

Fω(t, 0) = 0, (2)

‖Fω(t, x)‖t,ω ≤M, (3)

‖Fω(t, x)− Fω(t, x̄)‖t,ω ≤ L ‖x− x̄‖t,ω (4)

(Hm
2 ) Fω : I × X → X and its partial derivatives Dj

2Fω : I × X → Lj(X),
1 ≤ j ≤ m, are Carath�eodory functions and there exist reals Mj ≥ 0
such that ∥∥∥Dj

2Fω(t, x)
∥∥∥
t,ω
≤Mj (5)

for almost all t ∈ I and all x, x̄ ∈ X.
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Theorem 1. If (H1) and (H0
2 ) hold on I := [τ0,∞) with KL < α, then

there exists a map Hω : I ×X → X such that for every ω ∈ Ω, s, t ∈ I:
(i) Hω(t, ·) is a homeomorphism on X with Hω(t, 0) = 0;

(ii) the linear equation (L) and the semilinear equation (N) are conjugated
in the sense that

Hω(t,Φω(t, s)·) = ϕω(t, s,Hω(s, ·));

(iii) the operators Hω(t, ·) and its inverse are near identity, i.e. for all ξ ∈ X,
η ∈ X:

‖Hω(t, ξ)− ξ‖t,ω ≤
KM

α
and

∥∥Hω(t, ·)−1(η)− η
∥∥
t,ω
≤ KM

α
;

(iv) the operators Hω(t, ·) : X → X and its inverse satisfy a global Lipschitz
condition;

(v) the operator Hω : I ×X → X and its inverse are continuous.

Theorem 2. Assume the hypothesis (H1) and (Hm
2 ) hold on I := [τ0,∞)

and KM1 < α. Then all statements of the Theorem 1 holds. Moreover, Hω(t, ·)
is a Cm− di�eomorphism.

The obtained Ck-linearization result has been extended to encompass
random dynamical systems generated both random di�erential equations as
well as stochastic di�erential equations.
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Ck− ëiíåàðèçàöiÿ íåïåðåðâíèõ âèïàäêîâèõ äèíàìi÷íèõ ñèñòåì

Äîïîâiäü ïðèñâÿ÷åíî ïðîáëåìi ëiíåàðèçàöi¨ âèïàäêîâèõ äèíàìi÷íèõ ñèñòåì.

Çîêðåìà, ðîçãëÿíóòî äèíàìi÷íi ñèñòåìè, ïîðîäæåíi äèôåðåíöiàëüíèìè ðiâ-

íÿííÿìè ç âèïàäêîâèì ïàðàìåòðîì òèïó Êàðàòåîäîði. Íàâåäåíî äîñòàòíi

óìîâè ñèëüíî¨ òîïîëîãi÷íî¨ åêâiâàëåíòíîñòi ìiæ ñèñòåìàìè äàíîãî òè-

ïó òà ¨õ ëiíåàðèçàöiÿìè ó äîâiëüíîìó Áàíàõîâîìó ïðîñòîði. Êðiì òîãî,

âñòàíîâëåíî äîñòàòíi óìîâè òîãî, ùîá ñïîëó÷óþ÷å âiäîáðàæåííÿ ìiæ âè-

ùåçãàäàíèìè ñèñòåìàìè áóëî Ck− äèôåîìîðôiçìîì. Îòðèìàíèé ðåçóëü-

òàò áóëî ðîçøèðåíî ç ìåòîþ îõîïëåííÿ âèïàäêîâèõ äèíàìi÷íèõ ñèñòåì,

çãåíåðîâàíèõ ÿê âèïàäêîâèìè äèôåðåíöiàëüíèìè ðiâíÿííÿìè, òàê i ñòîõà-

ñòè÷íèìè äèôåðåíöiàëüíèìè ðiâíÿííÿìèþ
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