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We study the large time behaviour of the solutions of neutral type stochas-
tic functional-differential equations of the form

𝑑[𝑢(𝑡) + 𝑔(𝑢𝑡)] = [𝐴𝑢+ 𝑓(𝑢𝑡)]𝑑𝑡+ 𝜎(𝑢𝑡)𝑑𝑊 (𝑡) for 𝑡 > 0; (1)
𝑢(𝑡) = 𝜙(𝑡), 𝑡 ∈ [−ℎ, 0), ℎ > 0.

Here𝐴 is an infinitesimal generator of a strong continuous semigroup {𝑆(𝑡), 𝑡 >
0} of bounded linear operators in real separable Hilbert space 𝐻. The noise
𝑊 (𝑡) is a 𝑄-Wiener process on a separable Hilbert space 𝐾. For any ℎ > 0
denote 𝐶ℎ := 𝐶([−ℎ, 0], 𝐻) to be a space of continuous 𝐻-valued functions
𝜙 : [−ℎ, 0]→ 𝐻, equipped with the norm

‖𝜙‖𝐶ℎ := sup
𝑡∈[−ℎ,0]

‖𝜙(𝑡)‖𝐻 ,

where ‖ ·‖𝐻 stands for the norm in 𝐻. The functionals 𝑓 and 𝑔 map 𝐶ℎ to 𝐻,
and 𝜎 : 𝐶ℎ → ℒ0

2, where ℒ0
2 = ℒ(𝑄1/2𝐾,𝐻) is the space of Hilbert-Schmidt

operators from 𝑄1/2𝐾 to 𝐻. In our studies, the maps 𝑓 and 𝑔 do not satisfy
the Lipschitz condition. Therefore, it is important for applications.

Finally, 𝜙 : [−ℎ, 0]×Ω→ 𝐻 is the initial condition, where (Ω,ℱ , 𝑃 ) is the
probability space.

We study the existence and uniqueness of the solution to the initial prob-
lem without the Lipschitz condition. Then we establish the Markov and Feller
properties in the shift spaces for such equations, and using the compactness
approach we establish the existence of invariant measures in the shift spaces
for such equations. The obtained abstract results are applied to stochastic
partial differential equations of the reaction-diffusion type. The issue of ap-
proximate control of such equations is also studied.
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