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ÓÐÀÂÍÅÍÈÉ

Ðàññìàòðèâàåòñÿ çàäà÷à Äèðèõëå äëÿ êâàçèëèíåéíîãî ýë-

ëèïòè÷åñêîãî óðàâíåíèÿ âòîðîãî ïîðÿäêà äèâåðãåíòíîãî âèäà

−div a(x, u,∇u) + a0(x, u,∇u) = f(x), x ∈ Ω, (1)

u(x) = 0, x ∈ ∂Ω, (2)

ãäå Ω ⊂ R2 � îãðàíè÷åííàÿ ìíîãîóãîëüíàÿ îáëàñòü, Γ � ãðà-

íèöà îáëàñòè Ω , a(x, η) = (a1(x, η), a2(x, η)) , a0(x, η) � çà-

äàííûå ôóíêöèè, íåïðåðûâíûå ïðè η̄ = (η0, η) ∈ R3 , äëÿ âñåõ

x ∈ Ω .
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Îïðåäåëèì, ñëåäóÿ [1], êîíå÷íîýëåìåíòíûå ïðîñòðàíñòâà

Mh = {vh ∈ Lp; vh|K ∈ Pk(K) ∀K ∈ Th} ,
Nh = {qh ∈ Hq; q|K ∈ Nk(K) ∀K ∈ Th} ,
Xh =Mh ×Nh,

ãäå ÷åðåç Nk(K) îáîçíà÷åíî îäíî èç ïðîñòðàíñòâ BDMk(K) ,

RTk(K) , BDM[k](K) , RT[k](K) . Ïîä ïðèáëèæåííûì ðåøåíèåì

çàäà÷è (1), (2), àíàëîãè÷íî [2], ïîíèìàåòñÿ ïàðà (uh, jh) ∈ Xh

òàêàÿ, ÷òî∫
Ω

(a(x, uh, jh(uh))·jh(vh)+a0(x, uh, jh(uh))vh)dx =

∫
Ω

fvh(x)dx

∀vh ∈Mh,∫
Ω

jh(uh) · qhdx+

∫
Ω

uhdivqhdx = 0 ∀qh ∈ Nh.

Ïîêàçàíî, ÷òî åñëè ïðè p > 1 âûïîëíåíû óñëîâèÿ

|ā(x, ξ)| 6 c1(1 + |ξ|p−1) ∀x ∈ Ω, ξ ∈ R3,

(ā(x, ξ)− ā(x, η)) · (ξ − η) > 0 ∀x ∈ Ω, ξ, η ∈ R3,

ā(x, ξ) · ξ > c2|ξ|p − c3 ∀x ∈ Ω, ξ ∈ R3,

ãäå c1, c2, c3 � ïîëîæèòåëüíûå ïîñòîÿííûå, à ÷åðåç ā(·) îáî-

çíà÷åíà âåêòîð-ôóíêöèÿ âèäà ā(·) = (a0(·), a1(·), a2(·)) . òî ñó-
ùåñòâóþò ïîñëåäîâàòåëüíîñòè ðåøåíèé uh è jh(uh) è ôóíêöèÿ

u∗ òàêèå, ÷òî uh ⇀ u∗, jh(uh) ⇀ ∇u∗ â Lp(Ω), ïðè÷åì ôóíê-

öèÿ u∗ ÿâëÿåòñÿ òî÷íûì ðåøåíèåì çàäà÷è (1), (2).

Ïðè âûïîëíåíèè óñëîâèé òèïà ñèëüíîé ýëëèïòè÷íîñòè è

îãðàíè÷åííîé íåëèíåéíîñòè(
ā(x, η̄)− ā(x, ξ̄)

)
· (η − ξ) · (|η|+ |ξ|)2−p > c0|η − ξ|2

∀η̄, ξ̄ ∈ R3, η, ξ ∈ R2, x ∈ Ω,
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∣∣ā(x, η̄)− ā(x, ξ̄)
∣∣ 6 c1|η̄ − ξ̄|p−1 ∀ η̄, ξ̄ ∈ R3, x ∈ Ω,

â ñëó÷àå 1 < p < 2, è(
ā(x, η̄)− ā(x, ξ̄)

)
·(η − ξ) > c2|η−ξ|p ∀η̄, ξ̄ ∈ R3, η, ξ ∈ R2 x ∈ Ω,∣∣ā(x, η̄)− ā(x, ξ̄)
∣∣ 6 c3|η̄ − ξ̄| ·

(
|η̄|+ |ξ̄|

)p−2 ∀ η̄, ξ̄ ∈ R3, x ∈ Ω,

â ñëó÷àå p > 2 ; c0, c1, c2, c3 � ïîëîæèòåëüíûå ïîñòîÿííûå, ïî-

ëó÷åíû îöåíêè òî÷íîñòè ïðåäëàãàåìîãî ìåòîäà â ñîáîëåâñêèõ

ïðîñòðàíñòâàõ.

Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå ÐÔÔÈ (ïðî-

åêòû �� 11-01-00667, 12-01-00955, 12-01-97022).
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