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SINGULARLY PERTURBED QUASILINEAR

ELLIPTIC EQUATION IN CURVILINEAR

TRAPEZOID

Abstract

A boundary value problem for an elliptic type quasilinear equation of sec-
ond order containing a small parameter for heigher derivatives is considered
in a curvilinear trapezoid. Asymptotic expansion of generalized solution of the
considered problem is constructed to within any power of small parameter and
remainder term is estimated.

Let x = ϕ1 (y) , x = ϕ2 (y) be sufficiently smooth functions determined in [a, b]
and satisfy the following conditions:

I. ϕ1 (y) < ϕ2 (y) for y ∈ [a, b];
II. ϕ1 (y) < y for y ∈ [a, b], ϕ2 (y) > y, y ∈ [a, b];
III. ϕ1 (a) = a, ϕ2 (b) = b

IV. ϕ′1 (y) < 1, ϕ′2 (y) < 1 for y ∈ [a, b].
Introduce the denotation:

Γ1 = {(x, y)|x = ϕ1 (y) , a ≤ y ≤ b} , Γ2 = {(x, y)|ϕ1 (y) ≤ x ≤ ϕ2 (y) , y = b} ,

Γ3 = {(x, y)|x = ϕ2 (y) , a ≤ y ≤ b} , Γ4 = {(x, y)|ϕ1 (y) ≤ x ≤ ϕ2 (y) , y = a} .

In Ω = {(x, y)|ϕ1 (y) ≤ x ≤ ϕ2 (y) , a ≤ y ≤ b} we consider the following bound-
ary value problem
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where ε > 0 is a small parameter, p = 2k + 1, k is an arbitrary natural number,
Γ = Γ1∪Γ2∪Γ3∪Γ4, F (x, y, U) is a given smooth function satisfying the condition

∂F (x, y, U)
∂U

≥ γ2 > 0 for (x, y, U) ∈ (Ω \ {(x, y) ∈ Ω |x = y})× (−∞,+∞) . (3)

It is assumed that F (x, y, U) may depend on U both linearly, i.e. F (x, y, U) =
d (x, y)U − f (x, y) , d (x, y) ≥ γ2 > 0 and non-linearly.




