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We have considered the conditions of solvability of the nonhomogeneous
Dirichlet problem for non-linear differential equation of infinite order.
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The “energy” space for the equation (1) is Sobolev space of infinite order

W∞{aα, p}(Ω) ≡
{

u(x) ∈ C∞(Ω) : ρ(u) =
∞∑

|α|=0

aα‖Dαu(x)‖p
Lp < ∞

}
. (3)

The number 1 < p < ∞ defines the growth of the functions Aα(x, δku(x)).
Considering boundary problem (1), (2), first of all it is necessary to study
if a function satisfying the boundary conditions (2) might exist in the cor-
responding space of functions (3). These conditions were established in our
works.

Studies of Sobolev spaces of infinite order and, in particular, conditions
of the compact embedding

W∞{aα, p}(Ω) ⊂ W∞{bα, p}(Ω)

in the case of a bounded domain Ω have allowed to designate the superior
out of two differential operators of infinite order. That allowed us to obtain
the conditions of solvability of Dirichlet problem for non-linear differential
equation of infinite order with subordinate terms. That theory allows us
to obtain the solvability of the series problems, which could not be solved
earlier. We demonstrate this by examples.


