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Äîñëiäæåíî ïåðøó çìiøàíó çàäà÷ó äëÿ ñëàáêî íåëiíiéíî¨ ãiïåðáîëi÷íî¨ ñèñ-
òåìè äðóãîãî ïîðÿäêó â íåîáìåæåíié çà ïðîñòîðîâèìè çìiííèìè îáëàñòi. Ðîç-
ãëÿíóòà ñèñòåìà óçàãàëüíþ¹ ñèñòåìó íåëiíiéíèõ õâèëüîâèõ ðiâíÿíü âèãëÿäó
utt − ∆u + |ut|p−2ut = f(x, t), p > 2, ùî âèâ÷à¹òüñÿ â òåîði¨ ïðóæíîñòi.
Îòðèìàíî óìîâè iñíóâàííÿ òà ¹äèíîñòi óçàãàëüíåíîãî ðîçâ'ÿçêó. Âêàçàíi êëà-
ñè êîðåêòíîñòi ðîçâ'ÿçêó ¹ âàãîâèìè ñîáîëåâñüêèìè ïðîñòîðàìè ôóíêöié ç
ÿêiñíîþ ïîâåäiíêîþ íà íåñêií÷åííîñòi.

Ïðàöÿ ïðèñâÿ÷åíà äîñëiäæåííþ çìiøàíî¨ çàäà÷i ç êðàéîâèìè óìîâàìè Äi-
ðiõëå äëÿ íåëiíiéíî¨ ãiïåðáîëi÷íî¨ ñèñòåìè äðóãîãî ïîðÿäêó

utt −
n∑

i,j=1

(Aij(x)uxi)xj +
n∑

i=1

(Ai(x, t)ut)xi +
n∑

i=1

Bi(x, t)uxi
+

+ C(x, t)u + G(x, t, ut) = F (x, t) (1)
â íåîáìåæåíié çà ïðîñòîðîâèìè çìiííèìè îáëàñòi. Ðiâíÿííÿ i ñèñòåìè âèãëÿäó
(1), ÿêi ìîäåëþþòü êîëèâíi ïðîöåñè ó ñåðåäîâèùi ç îïîðîì, âèâ÷àþòü ó òåîði¨
ïðóæíîñòi (äëÿ ïðèêëàäó [4, 7, 10, 12]). Çîêðåìà, ïðàöÿ [7] ïðèñâÿ÷åíà äîñëiä-
æåííþ àñèìïòîòè÷íî¨ ïîâåäiíêè ðîçâ'ÿçêó çìiøàíî¨ çàäà÷i äëÿ ëiíiéíî¨ ñèñ-
òåìè â íåîáìåæåíié îáëàñòi, âèâ÷åíî ïèòàííÿ iñíóâàííÿ òà ðîçïîâñþäæåííÿ
ðåçîíàíñó. Ó [13] äîñëiäæåíî êëàñè êîðåêòíîñòi óçàãàëüíåíîãî ðîçâ'ÿçêó çìiøà-
íî¨ çàäà÷i â îáìåæåíié îáëàñòi äëÿ ñèñòåìè âèãëÿäó (1) çà óìîâ Ai≡0, Bi≡0,
i = 1, ..., n, C ≡ 0 ç íåëiíiéíèì ÷ëåíîì G(x, t, ut) = ||ut||p−2ut, p > 2. Ïðàöÿ
[17] ïðèñâÿ÷åíà âèâ÷åííþ çðîñòàþ÷èõ ðîçâ'ÿçêiâ ñëàáêî íåëiíiéíèõ õâèëüîâèõ
ðiâíÿíü, à â [14] äîñëiäæåíî ñèñòåìó òàêèõ ðiâíÿíü â îáìåæåíié îáëàñòi.

Çàäà÷i äëÿ ãiïåðáîëi÷íèõ ðiâíÿíü òà ñèñòåì âèãëÿäó utt −∆u + A (u) = f
(A� íåëiíiéíèé îïåðàòîð) ó íåîáìåæåíèõ îáëàñòÿõ ðîçãëÿäàëè ó ïðàöÿõ [6,
8, 9, 11, 15, 16, 18�20]. Äåÿêi ðåçóëüòàòè êîðåêòíîñòi ðîçâ'ÿçêó ó öèõ ïðàöÿõ
îòðèìàíî â ïðèïóùåííi ïåâíî¨ ÿêiñíî¨ ïîâåäiíêè ðîçâ'ÿçêó, ïî÷àòêîâèõ äà-
íèõ òà ïðàâî¨ ÷àñòèíè ðiâíÿííÿ (ñèñòåìè) íà íåñêií÷åííîñòi, iíøi ðåçóëüòàòè
� áåç òàêèõ ïðèïóùåíü. Ó [3] âèâ÷åíî çìiøàíó çàäà÷ó äëÿ ñëàáêî íåëiíiéíî¨
ñèñòåìè ãiïåðáîëi÷íèõ ðiâíÿíü ïåðøîãî ïîðÿäêó ç äâîìà íåçàëåæíèìè çìií-
íèìè. Ïðàöÿ [5] ïðèñâÿ÷åíà äîñëiäæåííþ ïåðøî¨ çìiøàíî¨ çàäà÷i äëÿ ñëàáêî

íåëiíiéíîãî ãiïåðáîëi÷íîãî ðiâíÿííÿ äðóãîãî ïîðÿäêó utt−
n∑

i,j=1

(aij(x)uxi)xj +

+ |ut|p−2
ut = f(x, t), p > 2 â íåîáìåæåíié îáëàñòi. Ðîçãëÿíóòî âèïàäîê çðîñ-

òàííÿ ïðè |x| → ∞ êîåôiöi¹íòiâ åëiïòè÷íîãî îïåðàòîðà. Îòðèìàíî óìîâè iñíó-
âàííÿ òà ¹äèíîñòi óçàãàëüíåíîãî ðîçâ'ÿçêó â ïðîñòîðàõ ëîêàëüíî iíòåãðîâíèõ
ôóíêöié.

Ó öié ïðàöi êëàñè êîðåêòíîñòi ðîçâ'ÿçêó çìiøàíî¨ çàäà÷i ¹ ïåâíèìè âàãî-
âèìè ñîáîëåâñüêèìè ïðîñòîðàìè ôóíêöié, ùî îïèñóþòü ÿêiñíó ïîâåäiíêó ðîç-
â'ÿçêó íà íåñêií÷åííîñòi. Öÿ ïîâåäiíêà çàëåæèòü âiä ïðàâî¨ ÷àñòèíè ñèñòåìè òà
ïî÷àòêîâèõ äàíèõ çàäà÷i. Îòðèìàíi ðåçóëüòàòè ïåâíèì ÷èíîì äîïîâíþþòü [5].

Ó îáëàñòi QT = Ω×(0, T ), Ω ⊂ Rn, 0 < T < ∞, ðîçãëÿäà¹ìî äëÿ ñèñòåìè
(1) çìiøàíó çàäà÷ó ç ïî÷àòêîâèìè óìîâàìè

u|t=0 = ϕ0(x), (2)
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ut|t=0 = ϕ1(x) (3)
òà êðàéîâîþ óìîâîþ

u|ST
= 0, (4)

äå ST = ∂Ω × (0, T )� ái÷íà ïîâåðõíÿ îáëàñòi QT . Ó ñèñòåìi (1) êâàäðàòíi
ìàòðèöi Aij , Ai, Bi ( i, j = 1, ..., n ) òà ìàòðèöÿ C ¹ äiéñíîçíà÷íèìè i ìàþòü
ïîðÿäîê m ∈ N, u = col(u1, ..., um), G = col(G1, ..., Gm), F = col(F1, ..., Fm),
ϕ0 = col(ϕ01, ..., ϕ0m), ϕ1 = col(ϕ11, ..., ϕ1m).

Ïðèïóñêà¹ìî, ùî Ω� íåîáìåæåíà îáëàñòü ç ãëàäêîþ ìåæåþ ∂Ω êëàñó
C1, ΩR = Ω ∩ {x ∈ Rn : |x| < R}� çâ'ÿçíà ìíîæèíà äëÿ äîâiëüíîãî R > 1 ç
ðåãóëÿðíîþ çà Êàëüäåðîíîì [1, c. 45] ìåæåþ ∂ΩR. Çàóâàæèìî, çîêðåìà, ùî
îïóêëà îáëàñòü Ω çàäîâîëüíÿ¹ óñi çàçíà÷åíi óìîâè [1, c. 46, çàóâ. 1. 11].

Ïîçíà÷èìî Qτ = Ω× (0, τ), QR
τ = ΩR × (0, τ), Ωτ = QT ∩ {t| t = τ} äëÿ

äîâiëüíèõ τ ∈ [0, T ], R > 1.
Ðîçãëÿíåìî äàëi ôóíêöiþ ψ ç òàêèìè âëàñòèâîñòÿìè:
(Ψ ) ôóíêöiÿ ψ : [0,+∞) → (0, +∞) ¹ ìîíîòîííîþ ïðè ξ → +∞,

íåïåðåðâíî äèôåðåíöiéîâíîþ ôóíêöi¹þ, ïðè÷îìó |ψ′(ξ)| ≤ Cψ(ξ), C > 0.
Ó öié ïðàöi âèêîðèñòîâó¹ìî ïðîñòîðè ç âàãîâîþ ôóíêöi¹þ ψ. Çîêðåìà,

Lr,ψ(Ω)=



u :

∫

Ω

|u|rψ(|x|)dx<+∞


 , ‖u‖Lr,ψ(Ω)=




∫

Ω

|u|rψ(|x|)dx




1/r

,

äå r ∈ (1, +∞), à òàêîæ H1,ψ
0 (Ω)� çàìèêàííÿ ïðîñòîðó íåñêií÷åííî äèôåðåí-

öiéîâíèõ â îáëàñòi Ω ôóíêöié ç êîìïàêòíèìè íîñiÿìè çà íîðìîþ

‖u‖H1,ψ
0 (Ω)=




∫

Ω

(|∇u|2 + |u|2)ψ(|x|)dx




1/2

.

Óñþäè äàëi ÷åðåç V ′ ïîçíà÷åíî ôóíêöiîíàëüíèé ïðîñòið, ñïðÿæåíèé äî
ïðîñòîðó V ; D∗ ïîçíà÷à¹ ìàòðèöþ, òðàíñïîíîâàíó äî D; ‖D‖ ïîçíà÷à¹ åâ-
êëiäîâó íîðìó ìàòðèöi D, à ρ ∗ σ � çãîðòêó çà çìiííîþ t.

Ñòîñîâíî êîåôiöi¹íòiâ ïðàâî¨ ÷àñòèíè ñèñòåìè (1) i ïî÷àòêîâèõ äàíèõ ïðè-
ïóñêàòèìåìî âèêîíàííÿ òàêèõ óìîâ:

(À) Åëåìåíòè akl
ij (k, l = 1, ...,m) ìàòðèöü Aij � íåïåðåðâíi â Ω ôóíê-

öi¨, ùî íàëåæàòü äî ïðîñòîðó L∞(Ω), Aij(x) = A∗ij(x) äëÿ âñiõ x ∈ Ω; äëÿ
äîâiëüíèõ âåêòîðiâ ζl = (ζl1, ..., ζlm) ∈ Rm òà äëÿ âñiõ x ∈ Ω âèêîíó¹òüñÿ
óìîâà:

n∑

i,j=1

(Aij(x)ζi, ζj) ≥ a0

n∑

i=1

|ζi|2, a0 > 0.

(A0) Äëÿ äîâiëüíèõ i = 1, ..., n òà k, l = 1, ..., m åëåìåíòè akl
i ìàòðèöü

Ai òà åëåìåíòè akl
i,xi

ìàòðèöü Ai,xi íàëåæàòü äî ïðîñòîðó L∞(QT ).
(B) Åëåìåíòè bkl

i (k, l = 1, ..., m) ìàòðèöü Bi äëÿ äîâiëüíèõ i = 1, ..., n
íàëåæàòü äî ïðîñòîðó L∞(QT ).

(C) Åëåìåíòè ckl ìàòðèöi C íàëåæàòü äî L∞(QT ), k, l = 1, ...,m.
(G) Ôóíêöi¨ Gi(x, t, η) ( i = 1, ..., m ) âèìiðíi çà x, íåïåðåðâíi çà t, η,

ïðè÷îìó äëÿ äîâiëüíèõ ξ, η ∈ Rm òà äëÿ ìàéæå âñiõ (x, t) ∈ Ω × (0, T )
âèêîíóþòüñÿ óìîâè: ((G(x, t, ξ)−G(x, t, η)), ξ − η)≥g0|ξ − η|p, äå g0 =const>0,

òà |Gi(x, t, η)|≤g1

m∑

j=1

|ηj |p−1, äå g1 = const>0, p > 2.

(F) F ∈
(
Lp′((0, T ); Lp′,ψ(Ω))

)m

, p′ = p/(p− 1).
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(Φ ) ϕ0 ∈
(
H1,ψ

0 (Ω)
)m

, ϕ1 ∈
(
L2,ψ(Ω)

)m
.

Îçíà÷åííÿ. Óçàãàëüíåíèì ðîçâ'ÿçêîì çàäà÷i (1)�(4) íàçèâà¹ìî ôóíêöiþ

u ∈
(
C([0, T ];H1,ψ

0 (Ω))
)m

òàêó, ùî ut∈
(
C

(
[0, T ];

(
H1,ψ

0 (Ω) ∩ Lp,ψ(Ω)
)′))m ⋂

⋂ (
Lp((0, T ); Lp,ψ(Ω))

)m
, ÿêà çàäîâîëüíÿ¹ óìîâè (2), (4) òà iíòåãðàëüíó òîòîæ-

íiñòü∫

Qτ


− (ut, vtψ(|x|)) +

n∑

i,j=1

(
Aij(x)uxi

, (vψ(|x|))xj

)

 dxdt −

−
∫

Qτ

[
n∑

i=1

(Ai(x, t)ut, (vψ(|x|))xi
)−

n∑

i=1

(Bi(x, t)uxi
, vψ(|x|))

]
dxdt +

+
∫

Qτ

(C(x, t)u + G(x, t, ut)− F, vψ(|x|)) dxdt +
∫

Ω

(ut(x, τ), v(x, τ)ψ(|x|)) dx −

−
∫

Ω

(ϕ1(x), v(x, 0)ψ(|x|)) dx = 0, τ ∈ (0, T ], (5)

äëÿ äîâiëüíî¨ ôóíêöi¨ v ∈
(
L2((0, T ); H1,ψ

0 (Ω))
)m ⋂ (

Lp((0, T ); Lp,ψ(Ω))
)m òà-

êî¨, ùî vt ∈
(
L2((0, T ); L2,ψ(Ω))

)m
.

Òåîðåìà. Íåõàé âèêîíóþòüñÿ óìîâè (Ψ ), (A), (À 0 ), (B), (C), (G), (F),
(Φ ). Òîäi iñíó¹ ¹äèíèé óçàãàëüíåíèé ðîçâ'ÿçîê u çàäà÷i (1)�(4) â îáëàñòi QT ,
äëÿ ÿêîãî∫

Ωτ

[
|ut|2 +

n∑

i=1

|uxi |2
]

ψ(|x|)dx +
∫

Qτ

|ut|p ψ(|x|)dxdt ≤

≤ C0

(
‖F‖p′

(Lp′ ((0,T );Lp′,ψ(Ω)))m + ‖ϕ0‖2(H1,ψ
0 (Ω))m + ‖ϕ1‖2(L2,ψ(Ω))m

)
(6)

äëÿ äîâiëüíîãî τ ∈ (0, T ], äå C0 � äîäàòíà ñòàëà, ÿêà çàëåæèòü âiä n, p,
ψ òà êîåôiöi¹íòiâ Aij , Ai, Bi ( i, j = 1, ..., n ), C, G ñèñòåìè (1).

Ä î â å ä å í í ÿ. Iñíóâàííÿ. Âèáåðåìî äîâiëüíå ôiêñîâàíå ÷èñëî R > 1.
Ðîçãëÿíåìî â îáìåæåíié îáëàñòi QR

T äëÿ ñèñòåìè (1) äîïîìiæíó çàäà÷ó ç ïðà-
âîþ ÷àñòèíîþ FR i óìîâàìè

u|SR
T

= 0, (7)

u|t=0 = ϕR
0 (x), ut|t=0 = ϕR

1 (x), x ∈ ΩR, (8)
äå SR

T = ∂ΩR×(0, T ), ϕR
0 (x) = ϕ0(x)ξR(x), ϕR

1 (x) = ϕ1(x)ξR(x), ξR ∈ C1(Rn),
0 ≤ ξR(x) ≤ 1, ξR(x) = 1 ïðè |x| ≤ R − 1, ξR(x) = 0 ïðè |x| ≥ R,
FR(x, t) = F (x, t) ïðè (x, t) ∈ QR

T , FR(x, t) = 0 ïðè (x, t) ∈ QT \QR
T . Äëÿ äî-

âåäåííÿ iñíóâàííÿ ðîçâ'ÿçêó äîïîìiæíî¨ çàäà÷i (1), (7), (8) âèêîðèñòà¹ìî ñõåìó
äîâåäåííÿ òåîðåìè 6.1 [4, ñ. 234]. Ðîçãëÿíåìî â îáëàñòi QR

T ïîñëiäîâíiñòü ãà-

ëüîðêiíñüêèõ íàáëèæåíü uN (x, t) =
N∑

k=1

CN
k (t)ωk(x), äå N = 1, 2, ..., {ωk}�

áàçà â ïðîñòîði (H1
0 (ΩR))m∩(Lp(ΩR))m, îðòîíîðìîâàíà â L2(ΩR))m, ïðè÷îìó

ôóíêöi¨ CN
k âèçíà÷àþòüñÿ ÿê ðîçâ'ÿçêè çàäà÷i Êîøi äëÿ ñèñòåìè çâè÷àéíèõ

äèôåðåíöiàëüíèõ ðiâíÿíü
∫

ΩR


(uN

tt , ωkψ(|x|))+
n∑

i,j=1

(
Aij(x)uN

xi
, ωk,xj ψ(|x|))+

n∑

i,j=1

(
Aij(x)uN

xi
, ωkψxj (|x|)

)

dx−
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−
∫

ΩR

[
n∑

i=1

(
Ai(x, t)uN

t , ωk,xiψ(|x|))+
n∑

i=1

(
Ai(x, t)uN

t , ωkψxi(|x|)
)
]

dx +

+
∫

ΩR

[
n∑

i=1

Bi(x, t)uN
xi

+ C(x, t)uN+ G(x, t, uN
t )−FR(x, t), ωkψ(|x|)

]
dx = 0, (9)

CN
k (0) = ϕR,N

0,k , CN
k,t(0) = ϕR,N

1,k , k = 1, ..., N, (10)

ϕR,N
0 (x) =

N∑

k=1

ϕR,N
0,k ωk(x), ϕR,N

1 (x) =
N∑

k=1

ϕR,N
1,k ωk(x),

∥∥∥ϕR,N
0 − ϕR

0

∥∥∥
(H1

0 (ΩR))m
→ 0,

∥∥∥ϕR,N
1 − ϕR

1

∥∥∥
(L2(ΩR))m

→ 0, N → +∞.

Íà ïiäñòàâi òåîðåìè Êàðàòåîäîði [2, ñ. 54] iñíó¹ íåïåðåðâíèé ðîçâ'ÿçîê çàäà÷i
Êîøi (9), (10), ÿêèé ìà¹ àáñîëþòíî íåïåðåðâíó ïîõiäíó, âèçíà÷åíèé íà äåÿêîìó
ïðîìiæêó [0, τ0], τ0 ≤ T. Ç îòðèìàíèõ íèæ÷å îöiíîê âèïëèâàòèìå, ùî τ0 =T.
Ïîìíîæèìî êîæíå ðiâíÿííÿ ñèñòåìè (9) íà CN

kt , ïiäñóìó¹ìî óñi ðiâíÿííÿ çà
k âiä 1 äî N òà ïðîiíòåãðó¹ìî ðåçóëüòàò ïî ïðîìiæêó [0, τ ], τ ≤ T. Òîäi
îòðèìà¹ìî

1
2

∫

ΩR


∣∣uN

t (x, τ)
∣∣2 +

n∑

i,j=1

(
Aij(x)uN

xi
(x, τ), uN

xj
(x, τ)

)

 ψ(|x|)dx +

+
∫

QR
τ

n∑

i,j=1

(
Aij(x)uN

xi
, uN

t

)
ψxj (|x|)dxdt − 1

2

∫

QR
τ

n∑

i=1

(
Ai(x, t)uN

t , uN
t

)
ψxi(|x|)dxdt +

+
1
2

∫

QR
τ

n∑

i=1

(
Ai,xi(x, t)uN

t , uN
t

)
ψ(|x|)dxdt +

∫

QR
τ

n∑

i=1

(
Bi(x, t)uN

xi
, uN

t

)
ψ(|x|)dxdt +

+
∫

QR
τ

(
C(x, t)uN , uN

t

)
ψ(|x|)dxdt −

∫

QR
τ

(
FR, uN

t

)
ψ(|x|)dxdt −

−1
2

∫

ΩR

n∑

i,j=1

(
Aij(x)ϕR,N

0,xi
(x), ϕR,N

0,xj
(x)

)
ψ(|x|)dx − 1

2

∫

ΩR

∣∣∣ϕR,N
1 (x)

∣∣∣
2

ψ(|x|)dx +

+
∫

QR
τ

(
G(x, t, uN

t ), uN
t

)
ψ(|x|)dxdt = 0. (11)

Âðàõîâóþ÷è óìîâè òåîðåìè, îöiíèìî iíòåãðàëè ðiâíîñòi (11):

1
2

∫

ΩR

n∑

i,j=1

[(
Aij(x)uN

xi
(x, τ), uN

xj
(x, τ)

)
−

(
Aij(x)ϕR,N

0,xi
(x), ϕR,N

0,xj
(x)

)]
ψ(|x|)dx ≥

≥ a0

2

∫

ΩR

n∑

i=1

∣∣uN
xi

(x, τ)
∣∣2ψ(|x|)dx− a1

2

∫

ΩR

n∑

i=1

∣∣∣ϕR,N
0,xi

(x)
∣∣∣
2

ψ(|x|)dx,

äå a1 = max
i,j

esssup
x∈Ω

‖Aij(x)‖ ;
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∫

QR
τ

n∑

i=1

(
Bi(x, t)uN

xi
, uN

t

)
ψ(|x|)dxdt ≤ b

∫

QR
τ

n∑

i=1

| (uN
xi

, uN
t

) |ψ(|x|)dxdt ≤

≤ M1

∫

QR
τ

n∑

i=1

∣∣uN
xi

∣∣2ψ(|x|)dxdt + δ1T

∫

ΩR

∣∣uN
t (x, τ)

∣∣2ψ(|x|)dx,

äå b= max
i

esssup
(x,t)∈QT

‖Bi(x, t)‖ , δ1>0, M1 � äîäàòíà ñòàëà, ÿêà çàëåæèòü âiä

b, δ1;

∫

QR
τ

n∑

i,j=1

(
Aij(x)uN

xi
, uN

t

)
ψxj

(|x|)dxdt ≤ M2

∫

QR
τ

n∑

i=1

∣∣uN
xi

∣∣2ψ(|x|)dxdt +

+ δ2T

∫

ΩR

∣∣uN
t (x, τ)

∣∣2ψ(|x|)dx,

äå δ2 > 0, M2 � äîäàòíà ñòàëà, ÿêà çàëåæèòü âiä n, a1, ψ, δ2. Ïðîäîâæóþ÷è
îöiíêè iíòåãðàëiâ ðiâíîñòi (11), îäåðæèìî

− 1
2

∫

QR
τ

n∑

i=1

(
Ai(x, t)uN

t , uN
t

)
ψxi(|x|)dxdt ≤ a2

2

∫

QR
τ

n∑

i=1

∣∣(uN
t , uN

t )
∣∣ ψxi(|x|)dxdt ≤

≤ M3

∫

QR
τ

|uN
t |2ψ(|x|)dxdt, äå a2 = max

i
esssup

(x,t)∈QT

‖Ai(x, t)‖ , M3 =
nCa2

2
;

1
2

∫

QR
τ

n∑

i=1

(
Ai,xi(x, t)uN

t , uN
t

)
ψ(|x|)dxdt ≤ a3

2

∫

QR
τ

n∑

i=1

∣∣(uN
t , uN

t )
∣∣ ψ(|x|)dxdt ≤

≤ M4

∫

QR
τ

|uN
t |2ψ(|x|)dxdt, äå a3 = max

i
esssup

(x,t)∈QT

‖Ai,xi(x, t)‖ , M4 =
na3

2
;

∫

QR
τ

(
G(x, t, uN

t ), uN
t

)
ψ(|x|)dxdt ≥ g0

∫

QR
τ

∣∣uN
t

∣∣p ψ(|x|)dxdt;

∫

QR
τ

(
C(x, t)uN, uN

t

)
ψ(|x|)dxdt≤c2

∫

QR
τ


uN (x, 0)+

t∫

0

uN
t (x, τ)dτ, uN

t (x, t)


ψ(|x|)dxdt ≤

≤c2

2

∫

ΩR

∣∣∣ϕR,N
0 (x)

∣∣∣
2

ψ(|x|)dx + c2

(
1
2

+T

)∫

QR
τ

∣∣uN
t

∣∣2ψ(|x|)dxdt , c2 = esssup
(x,t)∈QT

‖C(x, t)‖;

∫

QR
τ

(
FR(x, t), uN

t

)
ψ(|x|)dxdt ≤ δ3

p

∫

QR
τ

|uN
t |pψ(|x|)dxdt + M5

∫

QR
τ

|FR(x, t)|p′ψ(|x|)dxdt,

äå δ3 > 0, M5 � äîäàòíà ñòàëà, ÿêà çàëåæèòü âiä δ3, p.
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Âèêîðèñòîâóþ÷è íàâåäåíi âèùå îöiíêè, ìà¹ìî

(1− 2(δ1 + δ2)T )
∫

ΩR

∣∣uN
t (x, τ)

∣∣2 ψ(|x|)dx + a0

∫

ΩR

n∑

i=1

∣∣uN
xi

(x, τ)
∣∣2ψ(|x|)dx +

+2(g0 − δ3

p
)
∫

QR
τ

∣∣uN
t

∣∣p ψ(|x|)dxdt ≤ 2(M1 + M2)
∫

QR
τ

n∑

i=1

∣∣uN
xi

∣∣2ψ(|x|)dxdt +

+2
(

M3 + M4 + c2

(
1
2

+ T

))∫

QR
τ

|uN
t |2ψ(|x|)dxdt + 2M5

∫

QR
τ

|FR|p′ψ(|x|)dxdt+

+M6

∫

ΩR

[
n∑

i=1

∣∣∣ϕR,N
0,xi

(x)
∣∣∣
2

+
∣∣∣ϕR,N

0 (x)
∣∣∣
2

+
∣∣∣ϕR,N

1 (x)
∣∣∣
2
]

ψ(|x|)dx (12)

äëÿ âñiõ τ ∈ (0, T ], M6 = max{a1, c2, 1}, äå äîäàòíi ñòàëi M1 �M6 íå çàëåæàòü
âiä N. Íà ïiäñòàâi ëåìè Ãðîíóîëà ç (12), âèáðàâøè δ1 + δ2 <

1
2T

, δ3 < g0p,

îòðèìó¹ìî îöiíêó
∫

ΩR

[
∣∣uN

t (x, τ)
∣∣2 +

n∑

i=1

∣∣uN
xi

(x, τ)
∣∣2

]
ψ(|x|)dx +

∫

QR
τ

∣∣uN
t

∣∣p ψ(|x|)dxdt ≤ M7 (13)

äëÿ âñiõ 0 < τ ≤ T, äå M7 � äîäàòíà ñòàëà, ÿêà íå çàëåæèòü âiä N. Ç
íåðiâíîñòi (13) âèïëèâà¹ iñíóâàííÿ ïiäïîñëiäîâíîñòi {uNk} ⊂ {uN} òàêî¨, ùî

uNk → uR ∗ � ñëàáêî â (L∞((0, T ); H1
0 (ΩR)))m,

uNk
t → uR

t ∗ � ñëàáêî â (L∞((0, T ); L2(ΩR)))m,

uNk
t → uR

t ñëàáêî â (Lp((0, T ); Lp(ΩR)))m

ïðè Nk → ∞ äëÿ äîâiëüíîãî R > 1 . Âèêîðèñòîâóþ÷è [4, ñ. 20, ëåìà 1. 2],
ìà¹ìî uR ∈ (

C
(
[0, T ];H1

0 (ΩR)
))m

. Ìiðêóþ÷è ïîäiáíî äî [4, ñ. 234], îòðèìà¹ìî
òàêîæ, ùî uR

t ∈
(
C

(
[0, T ]; (H1

0 (ΩR) ∩ Lp
(
ΩR)

)′))m

. Îñêiëüêè uNk(·, 0) →
→ uR(·, 0) ñëàáêî â

(
H1

0 (ΩR)
)m
, à ϕR,Nk

0 (·, 0) → ϕR
0 ñèëüíî â

(
H1

0 (ΩR)
)m

, òî
uR(x , 0) = ϕR

0 (x), x ∈ ΩR. Êðiì òîãî, àíàëîãi÷íî äî [4, ñ. 236] ïîêàçó¹ìî, ùî
uR

t (x , 0) = ϕR
1 (x), x ∈ ΩR.

Çàóâàæèìî, ùî äëÿ äîâiëüíîãî k ∈ N
∥∥∥uNk

t

∥∥∥
(Lp((0,T );Lp(ΩR)))m

≤ M8, M8 = const > 0. (14)

Ç íåðiâíîñòi (14), âðàõóâàâøè óìîâó (G), ëåãêî îòðèìàòè, ùî

∫

QT

∣∣∣Gi(x, t, uNk
t )

∣∣∣
p′

ψ(x)dxdt ≤
∫

QR
τ

gp′
1




m∑

j=1

∣∣∣uNk
jt

∣∣∣
p−1




p′

dxdt ≤ M9, M9 > 0. (15)

Ç íåðiâíîñòåé (14), (15) ðîáèìî âèñíîâîê (ïåðåõîäÿ÷è ïðè ïîòðåái äî ïiäïîñëi-
äîâíîñòåé), ùî G(x, t, uNk

t ) → Z ñëàáêî â (Lp′((0;T ); Lp′(ΩR)))m. Ïîäiáíî äî
[4, c. 236�237 ] ïîêàæåìî, ùî Z = G(x, t, uR

t ), òîáòî G(x, t, uNk
t )→ G(x, t, uR

t )
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ñëàáêî â (Lp′((0;T ); Lp′(ΩR)))m. Ìiðêóþ÷è òàê ñàìî, ÿê i ïðè îòðèìàííi ðiâ-
íîñòi (11), îäåðæó¹ìî

1
2

∫

ΩR




∣∣∣uNk
t (x, τ)

∣∣∣
2

+
n∑

i,j=1

(
Aij(x)uNk

xi
(x, τ), uNk

xj
(x, τ)

)

 dx +

+
1
2

∫

QR
τ

n∑

i=1

[(
Ai,xi

(x, t)uNk
t , uNk

t

)
+ 2

n∑

i=1

(
Bi(x, t)uNk

xi
, uNk

t

)]
dxdt +

+
∫

QR
τ

(
C(x, t)uNk , uNk

t

)
dxdt +

∫

QR
τ

(
G(x, t, uNk

t ), uNk
t

)
dxdt −

−1
2

∫

ΩR




∣∣∣ϕR,Nk

1

∣∣∣
2

+
n∑

i,j=1

(
Aij(x)ϕR,Nk

0,xi
, ϕR,Nk

0,xj

)

 dx =

∫

QR
τ

(
F, uNk

t

)
dxdt. (16)

Íà ïiäñòàâi çáiæíîñòåé, îòðèìàíèõ äëÿ ïîñëiäîâíîñòi
{
uNk

}
âèùå, ç ðiâ-

íîñòi (16) ìà¹ìî

∫

ΩR


∣∣uR

t (x, T )
∣∣2 +

n∑

i,j=1

(
Aij(x)uR

xi
(x, T ), uR

xj
(x, T )

)

 dx +

+
∫

QR
T

n∑

i=1

(
Ai,xi(x, t)uR

t , uR
t

)
dxdt + 2

∫

QR
T

n∑

i=1

(
Bi(x, t)uR

xi
, uR

t

)
dxdt +

+ 2
∫

QR
T

(
C(x, t)uR, uR

t

)
dxdt + 2

∫

QR
T

(
Z − F, uR

t

)
dxdt −

−
∫

ΩR


∣∣ϕR

1

∣∣2 +
n∑

i,j=1

(
Aij(x)ϕR

0,xi
, ϕR

0,xj

)

 dx = 0 (17)

äëÿ äîâiëüíîãî τ ∈ (0, T ]. Íàøîþ ìåòîþ ¹ îòðèìàííÿ íåðiâíîñòi∫

QR
T

(
Z −G(x, t, v), uR

t − v
)
dxdt ≥ 0 (18)

äëÿ äîâiëüíî¨ ôóíêöi¨ v ∈ (
Lp((0, T ); Lp(ΩR))

)m
. Äëÿ öüîãî ðîçãëÿíåìî

0 ≤ Ik =
∫

QR
T

(G(x, t, uNk
t −G(x, t, v), uNk

t − v)dxdt =
∫

QR
T

(G(x, t, uNk
t ), uNk

t )dxdt−

−
∫

QR
T

(
G(x, t, uNk

t ), v
)

dxdt−
∫

QR
T

(
G(x, t, v), uNk

t − v
)

dxdt.

Âèêîðèñòîâóþ÷è (16), îòðèìó¹ìî
∫

QR
T

(
G(x, t, uNk

t ), uNk
t

)
dxdt =

∫

QR
T

(
F, uNk

t

)
dxdt −
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−1
2

∫

ΩR




∣∣∣uNk
t (x, T )

∣∣∣
2

+
n∑

i,j=1

(
Aij(x)uNk

xi
(x, T ), uNk

xj
(x, T )

)

 dx −

−1
2

∫

QR
T

[
n∑

i=1

(
Ai,xi(x, t)uNk

t , uNk
t

)
+ 2

n∑

i=1

(
Bi(x, t)uNk

xi
, uNk

t

)]
dxdt −

−
∫

QR
T

(
C(x, t)uNk , uNk

t

)
dxdt +

1
2

∫

ΩR




∣∣∣ϕR,Nk

1

∣∣∣
2

+
n∑

i,j=1

(
Aij(x)ϕR,Nk

0,xi
, ϕR,Nk

0,xj

)

 dx.

Òîìó ìîæíà ñòâåðäæóâàòè, ùî

0 ≤ Ik =
∫

QR
T

(
F, uNk

t

)
dxdt−

− 1
2

∫

ΩR




∣∣∣uNk
t (x, T )

∣∣∣
2

+
n∑

i,j=1

(
Aij(x)uNk

xi
(x, T ), uNk

xj
(x, T )

)

 dx −

− 1
2

∫

QR
T

[
n∑

i=1

(
Ai,xi(x, t)uNk

t , uNk
t

)
+ 2

n∑

i=1

(
Bi(x, t)uNk

xi
, uNk

t

)]
dxdt −

−
∫

QR
T

(
C(x, t)uNk , uNk

t

)
dt +

1
2

∫

ΩR




∣∣∣ϕR,Nk

1

∣∣∣
2

+
n∑

i,j=1

(
Aij(x)ϕR,Nk

0,xi
, ϕR,Nk

0,xj

)

 dx −

−
∫

QR
T

(
G(x, t, uNk

t ), v
)

dxdt−
∫

QR
T

(
G(x, t, v), uNk

t − v
)

dxdt.

Çâiäñè [1, ñ. 20, ëåìà 5. 3] îòðèìó¹ìî

0 ≤ lim sup Ik =
∫

QR
T

(
F, uR

t

)
dxdt −

− 1
2

∫

ΩR


∣∣ut

R(x, T )
∣∣2 +

n∑

i,j=1

(
Aij(x)uR

xi
(x, T ), uR

xj
(x, T )

)

 dx −

− 1
2

∫

QR
T

[
n∑

i=1

(
Ai,xi(x, t)uR

t , uR
t

)
+ 2

n∑

i=1

(
Bi(x, t)uR

xi
, uR

t

)
]

dxdt −

−
∫

QR
T

(
C(x, t)uR, uR

t

)
dxdt +

1
2

∫

ΩR


∣∣ϕR

1

∣∣2 +
n∑

i,j=1

(
Aij(x)ϕR

0,xi
, ϕR

0,xj

)

 dx −

−
∫

QR
T

(Z, v) dxdt−
∫

QR
T

(
G(x, t, v), uR

t − v
)
dxdt. (19)
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Äîäàâøè (17) òà (19), îòðèìó¹ìî íåðiâíiñòü (18). Ïðèéìåìî â íåðiâíîñòi
(18) v = uR

t − λχ, λ > 0, äå χ ∈ (Lp((0, T ); Lp(ΩR)))m � äîâiëüíà ôóíê-
öiÿ. Îòæå, λ

∫

QR
T

(Z −G(x, t, uR
t − λχ), χ)dxdt ≥ 0. Âèêîðèñòà¹ìî òåîðåìó Ëå-

áåãà i ñïðÿìó¹ìî λ → +0. Îòðèìó¹ìî
∫

QR
T

(Z −G(x, t, uR
t ), χ)dxdt ≥ 0 äëÿ

äîâiëüíî¨ ôóíêöi¨ χ ∈ (
Lp((0, T ); Lp(ΩR))

)m
. Îòæå, Z = G(x, t, uR

t ), òîáòî
G(x, t, uNk

t ) → G(x, t, uR
t ) ñëàáêî â

(
Lp′((0, T ); Lp′(ΩR))

)m

. Òàêèì ÷èíîì,
uR � ðîçâ'ÿçîê çàäà÷i (1), (7), (8) â îáëàñòi QR

T äëÿ äîâiëüíîãî ôiêñîâàíî-
ãî R > 1.

Âèáåðåìî òåïåð ïîñëiäîâíiñòü
{
Ωk

}
îáëàñòåé îïèñàíîãî âèùå âèãëÿäó,

k = 2, 3, .... Çðîçóìiëî, ùî
⋃
k

Ωk = Ω. Ðîçãëÿíåìî â îáìåæåíié îáëàñòi Qk
T

äëÿ ñèñòåìè (1) äîïîìiæíó çàäà÷ó ç ïðàâîþ ÷àñòèíîþ F k i óìîâàìè (7),
(8). Íà ïiäñòàâi îòðèìàíèõ çáiæíîñòåé ìîæíà ñòâåðäæóâàòè: äëÿ äîâiëüíîãî
k = 2, 3, ... iñíó¹ óçàãàëüíåíèé ðîçâ'ÿçîê uk òàêî¨ çàäà÷i â Qk

T . Ðîçãëÿíåìî
òåïåð ïîñëiäîâíiñòü çàäà÷ îïèñàíîãî âèãëÿäó äëÿ k = 2, k = 3, ..., ïîêëàâøè
uk(x, t) = 0 ïðè (x, t) ∈ QT \Qk

T . Îòðèìàíó ïîñëiäîâíiñòü ðîçâ'ÿçêiâ çàäà÷i
(1)�(4) â QT äëÿ çðó÷íîñòi çíîâó ïîçíà÷èìî

{
uk

}
. Ó îáëàñòi QT ðîçãëÿíå-

ìî ðiçíèöþ ul − um, l,m ∈ N, l > m > k, òà âðàõó¹ìî, ùî F l − Fm ≡ 0 â
Qk

T . Çàôiêñó¹ìî äàëi s0, s1 ∈ [0, T ], s0 < s1. Íåõàé θk � íåïåðåðâíà êóñêîâî�
ëiíiéíà ôóíêöiÿ íà [0, T ], θk = 0 ïðè t > s1− 1

k
òà ïðè t < s0+

1
k

, θk=1, ÿêùî

s0 +
2
k

< t < s1 − 2
k

, k = 1, 2, .... Íåõàé ρs � ðåãóëÿðèçóâàëüíà ïîñëiäîâíiñòü
ó ïðîñòîði íåñêií÷åííî äèôåðåíöiéîâíèõ â R ôóíêöié ç êîìïàêòíèì íîñi¹ì

òàêà, ùî ρs(t) = ρs(−t),

+∞∫

−∞
ρs(t)dt = 1, suppρs ⊂

[
−1

s
,
1
s

]
, s∈N. Âiäíiìåìî

âiä iíòåãðàëüíî¨ ðiâíîñòi äëÿ ôóíêöié ul, F l, àíàëîãi÷íî¨ äî (5), âiäïîâiäíó
iíòåãðàëüíó ðiâíiñòü äëÿ um, Fm òà ïîêëàäåìî v = ((θk(ul

t − um
t )) ∗ ρs∗

∗ρs)θk. Çäiéñíèâøè ïðîöåäóðó ðåãóëÿðèçàöi¨, îïèñàíó â [4, ñ. 238�239], ïiñëÿ
ãðàíè÷íîãî ïåðåõîäó ïðè s →∞, k →∞ îäåðæèìî ïîäiáíî äî (13), ùî
∫

Ωτ

∣∣ul
t − um

t

∣∣2 ψ(|x|)dx +
∫

Ωτ

n∑

i=1

∣∣ul
xi
− um

xi

∣∣2 ψ(|x|)dx +
∫

Qτ

∣∣ul
t − um

t

∣∣p ψ(|x|)dxdt ≤

≤C1

∫

QT \Qk
T

∣∣F l−Fm
∣∣p′ψ(|x|)dxdt + C2

∥∥ϕl
0−ϕm

0

∥∥
(H1,ψ

0 (Ω))m+ C3

∥∥ϕl
1−ϕm

1

∥∥
(L2,ψ(Ω))m ,

(20)
äå C1, C2, C3 � äåÿêi äîäàòíi ñòàëi, ùî íå çàëåæàòü âiä k. Âðàõîâóþ÷è ôóí-
äàìåíòàëüíiñòü ïîñëiäîâíîñòåé {F k}, {ϕk

0}, {ϕk
1} ó

(
Lp′((0, T ); Lp′,ψ(Ω))

)m

,(
H1,ψ

0 (Ω)
)m

,
(
L2,ψ(Ω)

)m âiäïîâiäíî, iç íåðiâíîñòi (20) ìîæíà îòðèìàòè: äëÿ
äîâiëüíîãî ÿê çàâãîäíî ìàëîãî ε > 0 iñíó¹ òàêå íàòóðàëüíå ÷èñëî k1(ε) ≥ k,
ùî äëÿ äîâiëüíèõ l,m > k1(ε) ìà¹ìî

∫

Ωτ

∣∣ul
t − um

t

∣∣2 ψ(|x|)dx+
∫

Ωτ

n∑

i=1

∣∣ul
xi
− um

xi

∣∣2 ψ(|x|)dx+
∫

Qτ

∣∣ul
t − um

t

∣∣p ψ(|x|)dxdt<ε.

(21)
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Òîìó ïîñëiäîâíiñòü
{
uk

}
¹ ôóíäàìåíòàëüíîþ â

(
C([0, T ];H1,ψ

0 (Ω))
)m

, à
{
uk

t

}

¹ ôóíäàìåíòàëüíîþ â
(
C([0, T ]; (H1,ψ

0 (Ω) ∩ Lp,ψ(Ω))′
)m

∩ (
Lp((0, T ); Lp,ψ(Ω))

)m
.

Îòæå, uk → u ñèëüíî â
(
C

(
[0, T ];H1,ψ

0 (Ω)
))m

, uk
t → ut ñèëüíî â

(
C

(
[0, T ];

(
H1,ψ

0 (Ω) ∩ Lp,ψ(Ω)
)′))m

∩ (
Lp

(
(0, T ); Lp,ψ(Ω)

))m
.

Ïðè öüîìó ôóíêöiÿ u çàäîâîëüíÿ¹ iíòåãðàëüíó òîòîæíiñòü (5) òà âèêîíóþòü-
ñÿ óìîâè (2), (4). Çàóâàæèìî, ùî çi ñèëüíî¨ çáiæíîñòi uk

t → ut â ïðîñòîði(
Lp((0, T ); Lp,ψ(Ω))

)m âèïëèâà¹, ùî G(x, t, uk
t ) → G(x, t, ut) ñëàáêî â ïðîñòîði

(Lp′((0;T ); Lp′,ψ(Ω)))m [1, ñ. 57, ëåìà 2. 2]. Ïðàâèëüíiñòü îöiíêè (6) äëÿ u
äîâîäèòüñÿ òàê ñàìî, ÿê îòðèìàíî íåðiâíiñòü (20).

�äèíiñòü. ßêùî u(1) òà u(2) � äâà äîâiëüíèõ ðîçâ'ÿçêè çàäà÷i (1)�(4), òî
àíàëîãi÷íî äî òîãî, ÿê îòðèìàíî íåðiâíiñòü (20), ìîæíà îòðèìàòè îöiíêó
∫

Ωτ

[∣∣∣u(1)
t − u

(2)
t

∣∣∣
2

+
n∑

i=1

∣∣∣u(1)
xi
− u(2)

xi

∣∣∣
2
]

ψ(|x|)dx +
∫

Qτ

∣∣∣u(1)
t − u

(2)
t

∣∣∣
p

ψ(|x|)dxdt ≤ 0

äëÿ âñiõ 0 < τ ≤ T. Îòæå, u(1) = u(2) ìàéæå ñêðiçü â QT . Òåîðåìó äîâåäå-
íî.♦

Çàóâàæåííÿ. Îòðèìàíi êëàñè iñíóâàííÿ òà ¹äèíîñòi ðîçâ'ÿçêó çàäà÷i
(1)�(4) ¹ âàãîâèìè ñîáîëåâñüêèìè ïðîñòîðàìè ôóíêöié ç ÿêiñíîþ ïîâåäiíêîþ
ïðè |x| → +∞. Ïðèêëàäàìè âàãîâèõ ôóíêöié ìîæóòü áóòè, çîêðåìà ôóíêöi¨
âèãëÿäó ψ(|x|)=(1 + |x|)α, α = const, ψ(|x|)=eβ|x|, β = const òîùî.

1. Ãàåâñêèé Õ., Ãðåãåð Ê., Çàõàðèàñ Ê. Íåëèíåéíûå îïåðàòîðíûå óðàâíåíèÿ è
îïåðàòîðíûå äèôôåðåíöèàëüíûå óðàâíåíèÿ. � Ìîñêâà: Ìèð, 1978. � 336 ñ.

2. Êîääèíãòîí Ý. À., Ëåâèíñîí Í. Òåîðèÿ îáûêíîâåííûõ äèôôåðåíöèàëüíûõ
óðàâíåíèé. � Ìîñêâà: Èçä�âî èíîñòð. ëèò., 1958. � 474 ñ.

3. Ëàâðåíþê Ñ. Ï., Îëiñêåâè÷ Ì. Î. Ìåòîä Ãàëüîðêiíà äëÿ ãiïåðáîëi÷íèõ ñèñòåì
ïåðøîãî ïîðÿäêó ç äâîìà íåçàëåæíèìè çìiííèìè// Óêð. ìàò. æóðí. � 2002. � 54,
N◦- 10. � Ñ. 1356�1370.

4. Ëèîíñ Æ. -Ë. Íåêîòîðûå ìåòîäû ðåøåíèÿ íåëèíåéíûõ êðàåâûõ çàäà÷. � Ìîñêâà:
Åäèòîðèàë ÓÐÑÑ, 2002. � 588 ñ.

5. Ïóêà÷ Ï. ß. Çìiøàíà çàäà÷à â íåîáìåæåíié îáëàñòi äëÿ ñëàáêî íåëiíiéíîãî
ãiïåðáîëi÷íîãî ðiâíÿííÿ çi çðîñòàþ÷èìè êîåôiöi¹íòàìè // Ìàò. ìåòîäè òà ôiç.�
ìåõ. ïîëÿ. � 2004. � 47, N◦- 4. � Ñ. 149�154.

6. Agre K., Rammaha M. A. Global solutions to boundary value problems for a non-
linear wave equation in high space dimensions// Diff. and Integr. Equat. � 2001. �
14. � P. 1315�1331.

7. Astaburuaga M., Coimbra Charao R., Fernandez C., Perla Menzala G. Scattering
frequencies for a perturbed system of elastic wave equations// J. Math. Anal. and
Appl. � 1998. � 219. � P. 52�75.

8. D'Ancona P., Manfrin R. A class of locally solvable semilinear equations of weakly
hyperbolic type// Ann. Mat. Pura Appl. � 1995. � 168. � P. 355�372.

9. Dragieva N. A. A hyperbolic equation with two space variables with strong
nonlinearity// Godishnik Vish. Uchebn. Zaved. Prilozhna Mat. � 1987. � 23, No 4.
� P. 95�106.

10. Duvaut G., Lions J. L. Les inequations ån mecanique et en physique. � Paris: Dunod,
1972. � 213 p.

11. Georgiev V., Todorova G. Existence of a solution of the wave equation with nonlinear
damping and sourse terms// J. Diff. Equat. � 1994. � 109. � P. 295�308.

135



12. Gurtin M. An introduction to continuum Mechanics. � New York: Academic Press,
1981. � 317 p.

13. Hoshino K. On a construction of weak solutions to semilinear dissipative hyperbolic
systems with the higher integrable gradients// Nonlin. Anal. � 1999. � 38. � P. 813�
826.

14. Li M.�R., Tsai L.�Y. Existence and nonexistence of global solutions of some system
of semilinear wave equations// Nonlin. Anal. � 2003. � 54. � P. 1397�1415.

15. Majdoub M. Qulitative study of the critical wave equation with a subcritical pertur-
bation// J. Math. Anal. and Appl. � 2005. � 301. � P. 354�365.

16. Ohta M. Blowup for systems of semilinear wave equations in low space dimensions//
J. Math. Anal. and Appl. � 1999. � 240. � P. 340�360.

17. Ohta M., Takamura H. Remarks on the blow�up boundaries and rates for nonlinear
wave equations// Nonlin. Anal. � 1998. � 33. � P. 693�698.

18. Pecher H. Sharp existence results for self � similar solutions of semilinear wave equa-
tions// Nonlin. Diff. Equat. and Appl. � 2000. � 7. � P. 323�341.

19. Ryo Ikehata. Two dimensional exterior mixed problem for semilinear damped equa-
tion// J. Math. Anal. and Appl. � 2005. � 301. � P. 366�377.

20. Todorova G., Yordanov B. Critical exponent for a nonlinear wave equations with
damping// J. Diff. Equat. � 2001. � 174. � P. 464�489.

ÂÅÑÎÂÛÅ ÊËÀÑÑÛ ÊÎÐÐÅÊÒÍÎÑÒÈ ÐÅØÅÍÈß
ÑÌÅØÀÍÍÎÉ ÇÀÄÀ×È Â ÍÅÎÃÐÀÍÈ×ÅÍÍÎÉ ÎÁËÀÑÒÈ
ÄËß ÍÅËÈÍÅÉÍÎÉ ÃÈÏÅÐÁÎËÈ×ÅÑÊÎÉ ÑÈÑÒÅÌÛ

Ðàáîòà ïîñâÿùåíà èññëåäîâàíèþ ïåðâîé ñìåøàííîé çàäà÷è äëÿ ñëàáî íåëèíåéíîé
ãèïåðáîëè÷åñêîé ñèñòåìû âòîðîãî ïîðÿäêà â íåîãðàíè÷åííîé ïî ïðîñòðàíñòâåííûì
ïåðåìåííûì îáëàñòè. Ðàññìîòðèâàåìàÿ ñèñòåìà îáîáùàåò ñèñòåìó íåëèíåéíûõ
âîëíîâûõ óðàâíåíèé utt−∆u+ |ut|p−2ut = f(x, t), p > 2, èçó÷àåìóþ â òåîðèè óïðó-
ãîñòè. Ïîëó÷åíû óñëîâèÿ ñóùåñòâîâàíèÿ è åäèíñòâåííîñòè îáîáùåííîãî ðåøåíèÿ.
Êëàññû ñóùåñòâîâàíèÿ è åäèíñòâåííîñòè ÿâëÿþòñÿ âåñîâûìè ñîáîëåâñêèìè ïðîñ-
òðàíñòâàìè ôóíêöèé ñ êâàëèôèöèðîâàííûì ïîâåäåíèåì íà áåñêîíå÷íîñòè.

THE WEIGHT CORRECTNESS CLASSES OF SOLUTION
OF MIXED PROBLEM IN AN UNBOUNDED DOMAIN
FOR NONLINEAR HYPERBOLIC SYSTEM

The paper is devoted to investigation of the first mixed problem for nonlinear hyperbolic
system of the second order in domain unbounded with respect to space variables. Describ-
ing system generalizes the system of nonlinear wave equations utt − ∆u + |ut|p−2ut =

= f(x, t), p > 2, which is used in elasticity theory. The conditions of the existence and
uniqueness of generalized solution have been obtained. The classes of the existence and
uniqueness are weight Sobolev spaces of functions with qualitative behavior at infinity.
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