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ÎÁ ÓÑËÎÂÈßÕ ÐÀÇÐÅØÈÌÎÑÒÈ ÂÒÎÐÎÉ ÊÐÀÅÂÎÉ ÇÀÄÀ×È
ÄËß ÑÈÑÒÅÌÛ ÍÀÂÜÅ

Ë.Í. Áîíäàðü

Â äîêëàäå ðàññìàòðèâàåòñÿ âòîðàÿ êðàåâàÿ çàäà÷à òåîðèè óïðóãîñòè äëÿ ñèñòåìû
óðàâíåíèé Íàâüå [1]

L(Dx)U = F (x), x ∈ R3
+,

B(Dx)U |x3=0 = 0, (1)

ãäå
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x1x2

(λ+ µ)D2
x1x3

(λ+ µ)D2
x1x2

µ4+ (λ+ µ)D2
x2

(λ+ µ)D2
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,
U = (U1, U2, U3)ò, F = (F1, F2, F3)ò, λ, µ � ïîñòîÿííûå Ëàìå, µ > 0, 3λ + 2µ > 0,
4 � îïåðàòîð Ëàïëàñà ïî x. Äëÿ âòîðîé êðàåâîé çàäà÷è îïåðàòîð B(Dx) èìååò âèä

B(Dx) =

µDx3 0 µDx1

0 µDx3 µDx2

λDx1 λDx2 (λ+ 2µ)Dx3

.
Èç ðàáîòû [2] ñëåäóåò, ÷òî êðàåâàÿ çàäà÷à (1) îäíîçíà÷íî ðàçðåøèìà â

∏3
1W

2
p (R3

+)

ïðè p > 3 äëÿ ëþáûõ ôóíêöèé Fj ∈ Lp(R3
+), j = 1, 2, 3. Òðåáîâàíèå p > 3 ïî

ñóùåñòâó, êàê ïîêàçàíî â [3], äëÿ ðàçðåøèìîñòè ðàññìàòðèâàåìîé êðàåâîé çàäà÷è â∏3
1W

2
p (R3

+) ïðè 3/2 < p 6 2 äàæå äëÿ ôóíêöèé Fj èç C∞0 , j = 1, 2, 3, íåîáõîäèìî
âûïîëíåíèå ñëåäóþùèõ òðåõ óñëîâèé:∫

R3
+

Fj(x) dx = 0, j = 1, 2, 3.

Êàê ïîêàçàíî â òîé æå ðàáîòå ýòèõ óñëîâèé äîñòàòî÷íî äëÿ ðàçðåøèìîñòè êðàåâîé
çàäà÷è (1) â

∏3
1W

2
p (R3

+) ïðè 3/2 < p 6 3.
Èç ðàáîòû [4] ñëåäóåò, ÷òî äëÿ îäíîçíà÷íîé ðàçðåøèìîñòè êðàåâîé çàäà÷è (1) â∏3

1W
2
p (R3

+) ïðè 1 < p 6 3/2 äîñòàòî÷íî âûïîëíåíèÿ ñëåäóþùèõ óñëîâèé∫
R3
+

Fk(x) dx = 0,

∫
R3
+

xjFk(x) dx = 0, j, k = 1, 2, 3.

Íàñ èíòåðåñóåò íàñêîëüêî ýòè òðåáîâàíèÿ áëèçêè ê íåîáõîäèìûì.
Òåîðåìà. Ïðåäïîëîæèì, ÷òî

F (x) = (F1(x), F2(x), F3(x))ò ∈
3∏
j=1

C∞0 (R3
+).

Ïóñòü 1 < p 6 3/2, òîãäà äëÿ ðàçðåøèìîñòè êðàåâîé çàäà÷è (1) â
∏3

1W
2
p (R3

+) íåîá-
õîäèìî, ÷òîáû ∫

R3
+

Fk(x) dx = 0, k = 1, 2, 3,
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à òàêæå∫
R3
+

x1F1(x) dx− λ

λ+ 2µ

∫
R3
+

x3F3(x) dx = 0,

∫
R3
+

x2F1(x) dx = 0,

∫
R3
+

x1F2(x) dx = 0,

∫
R3
+

x2F2(x) dx− λ

λ+ 2µ

∫
R3
+

x3F3(x) dx = 0,

∫
R3
+

x1F3(x) dx+

∫
R3
+

x3F1(x) dx = 0,

∫
R3
+

x2F3(x) dx+

∫
R3
+

x3F2(x) dx = 0.
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