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�®á«÷¤¦ãõâìáï ¯¥àè  §¬÷è ­  § ¤ ç  ¤«ï á« ¡ª® ­¥«÷­÷©­®£® £÷¯¥à¡®«÷ç­®£® à÷¢-
­ï­­ï ¤àã£®£® ¯®àï¤ªã ¢ ®¡« áâ÷ Q = Ω × (0, T ) , ¤¥ Ω ⊂ Rn

x { ­¥®¡¬¥¦¥­ 
®¡« áâì. �®§£«ï­ãâ® ¢¨¯ ¤®ª §à®áâ ­­ï ª®¥ä÷æ÷õ­â÷¢ ¥«÷¯â¨ç­®£® ®¯¥à â®à .
�âà¨¬ ­® ã¬®¢¨ ÷á­ã¢ ­­ï â  õ¤¨­®áâ÷ ã§ £ «ì­¥­®£® à®§¢'ï§ªã ¢ á®¡®«õ¢áìª¨å
¯à®áâ®à å «®ª «ì­® ÷­â¥£à®¢­¨å äã­ªæ÷© § ¤®¢÷«ì­®î ¯®¢¥¤÷­ª®î ­  ­¥áª÷­ç¥­-
­®áâ÷.

�áâã¯. � ¤ ç÷ ¤«ï ­¥«÷­÷©­¨å £÷¯¥à¡®«÷ç­¨å à÷¢­ï­ì ¢¨£«ï¤ã utt−∆u +
+A |u|ρ = f , ρ > 0 ¢ ­¥®¡¬¥¦¥­¨å ®¡« áâïå à®§£«ï¤ «¨ ã ¡ £ âì®å ¯à æïå [4,
6{12]. �à¨ æì®¬ã ¯à¨¯ãáª «¨ ®¡¬¥¦¥­÷áâì ª®¥ä÷æ÷õ­â÷¢ ¥«÷¯â¨ç­®£® ®¯¥à â®à .
�¥§ã«ìâ â¨ ÷á­ã¢ ­­ï ÷ õ¤¨­®áâ÷ à®§¢'ï§ªã § ¤ ç ¢ ­¥®¡¬¥¦¥­¨å ®¡« áâïå ã æ¨å
¯à æïå ®âà¨¬ ­® §  ¯à¨¯ãé¥­ì ¯à® ¯¥¢­ã ¯®¢¥¤÷­ªã à®§¢'ï§ªã, ¯®ç âª®¢÷ ¤ ­÷
â  ¯à ¢ã ç áâ¨­ã à÷¢­ï­­ï ­  ­¥áª÷­ç¥­­®áâ÷  ¡® ¡¥§ â ª¨å ¯à¨¯ãé¥­ì. � à®¡®â÷
[2] ¢¨¢ç¥­® §¬÷è ­ã § ¤ çã ¤«ï á« ¡ª® ­¥«÷­÷©­®ù á¨áâ¥¬¨ £÷¯¥à¡®«÷ç­¨å à÷¢­ï­ì
§ ¤¢®¬  ­¥§ «¥¦­¨¬¨ §¬÷­­¨¬¨. � §­ ç¨¬®, é® ¯à¨ ®¡£àã­âã¢ ­­÷ ¢÷¤¯®¢÷¤­¨å
à¥§ã«ìâ â÷¢ ã æ÷© ¯à æ÷ ¢¨ª®à¨áâ ­® ¯¥¢­÷ ÷¤¥ù ¯à æì [1, 5], ã ïª¨å à®§£«ï­ãâ®
§ ¤ ç÷ ¤«ï ¥«÷¯â¨ç­¨å ÷ ¯ à ¡®«÷ç­¨å à÷¢­ï­ì ¢ ­¥®¡¬¥¦¥­÷© ®¡« áâ÷.

�âà¨¬ ­÷ ã æ÷© ¯à æ÷ ª« á¨ ÷á­ã¢ ­­ï â  õ¤¨­®áâ÷ ã§ £ «ì­¥­®£® à®§¢'ï§ªã
§¬÷è ­®ù § ¤ ç÷ ¤«ï ­¥«÷­÷©­®£® £÷¯¥à¡®«÷ç­®£® à÷¢­ï­­ï õ á®¡®«õ¢áìª¨¬¨ ¯à®-
áâ®à ¬¨ «®ª «ì­® ÷­â¥£à®¢­¨å äã­ªæ÷© § ¤®¢÷«ì­®î ¯®¢¥¤÷­ª®î ­  ­¥áª÷­ç¥­-
­®áâ÷. �à¨¯ãáª õâìáï ¯¥¢­¨© à÷áâ ª®¥ä÷æ÷õ­â÷¢ ¥«÷¯â¨ç­®£® ®¯¥à â®à  à÷¢­ï­­ï.
�­ «®£÷ç­÷ ª« á¨ ª®à¥ªâ­®áâ÷ à®§¢'ï§ªã § ¤ ç ¤«ï ­ ¯÷¢«÷­÷©­¨å ¯ à ¡®«÷ç­¨å â 
¥«÷¯â¨ç­¨å à÷¢­ï­ì ®âà¨¬ ­® ¢ [1, 5].

1. �®áâ ­®¢ª  § ¤ ç÷. �á­®¢­÷ à¥§ã«ìâ â¨. � ®¡« áâ÷ Q = Ω × (0, T ) ,
Ω ⊂ Rn

x , 0 < T < +∞ , à®§£«ï¤ õ¬® § ¤ çã

utt −
n∑

i,j=1

(aij(x)uxi)xj + |ut|p−2
ut = f(x, t), p > 2, (1)

u|t=0 = u0(x), (2)
ut|t=0 = u1(x), (3)

u|S = 0, (4)
¤¥ S = ∂Ω×(0, T ) { ¡÷ç­  ¯®¢¥àå­ï ®¡« áâ÷ Q . �â®á®¢­® ®¡« áâ÷ Ω ¯à¨¯ãáª õ¬®
­ áâã¯­¥:

1 ) Ω { ­¥®¡¬¥¦¥­  ®¡« áâì § ¬¥¦¥î ∂Ω ⊂ C1 ;
2 ) ΩR = Ω ∩ { x : |x| < R } { §¢'ï§­  ¬­®¦¨­  ¤«ï ¤®¢÷«ì­®£® R > 0 ;
3 ) dist (∂ΩR1 , ∂ΩR2) > 0 ¤«ï ¤®¢÷«ì­¨å R1 i R2 â ª¨å, é® 0 < R1 < R2 ,
¯à¨ç®¬ã

⋃
R>0

ΩR = Ω .

�®§­ ç¨¬® ¤ «÷ QR,τ = ΩR × (0, τ) , Qτ = Ω× (0, τ) ¤«ï ¤®¢÷«ì­¨å R > 0 ,
τ ∈ (0, T ], SR = ∂ΩR × (0, T ) .

� æ÷© ¯à æ÷ ¢¨ª®à¨áâ®¢ã¢ â¨¬¥¬® â ª÷ á®¡®«õ¢áìª÷ ¯à®áâ®à¨ äã­ªæ÷©:

ISSN 0130-9420. � â. ¬¥â®¤¨ â  äi§.-¬¥å. ¯®«ï. 2004. { 47, ü 4. { �. 149-154. 149



H1
0 (ΩR) =

{
u ∈ H1(ΩR) : u|∂ΩR

= 0
}

, ‖u‖2H1
0 (ΩR) =

∫

ΩR

|∇u|2 dx,

H1
0,loc(Ω) =

{
u ∈ H1(ΩR) ∀R > 0, u|∂Ω = 0

}
,

Lr
loc(Q) = {u ∈ Lr(QR,T ) ∀R > 0} , r ∈ (1, +∞).

�§­ ç¥­­ï. �§ £ «ì­¥­¨¬ à®§¢'ï§ª®¬ § ¤ ç÷ (1){(4) ­ §¨¢ õ¬® äã­ªæ÷î
u , ïª  § ¤®¢®«ì­ïõ ã¬®¢¨ (2), (4) â  ÷­â¥£à «ì­ã â®â®¦­÷áâì

∫

Qτ


−utvt +

n∑

i,j=1

aij(x)uxivxj + |ut|p−2
utv − fv


dxdt +

+
∫

Ω

ut(x, τ)v(x, τ)dx−
∫

Ω

u1(x)v(x, 0)dx = 0 (5)

¤«ï ¤®¢÷«ì­®£® τ ∈ (0, T ] ÷ ¤«ï ¤®¢÷«ì­®ù äã­ªæ÷ù v â ª®ù, é® supp v { ®¡¬¥¦¥­ 
¬­®¦¨­ , v ∈ L2((0, T ) ; H1

0,loc(Ω)) ∩ Lp
loc(Q) , vt ∈ L2

loc(Q) .

�â®á®¢­® ª®¥ä÷æ÷õ­â÷¢ ¯à ¢®ù ç áâ¨­¨ à÷¢­ï­­ï (1) ÷ ¯®ç âª®¢¨å ¤ ­¨å ¯à¨-
¯ãáª â¨¬¥¬® ¢¨ª®­ ­­ï â ª¨å ã¬®¢.

(�) �ã­ªæ÷ù aij ­ «¥¦ âì ¤® ¯à®áâ®àã C(Ω) , aij(x) = aji(x) ¤«ï ¢á÷å x ∈ Ω

÷ ¤«ï ¤®¢÷«ì­¨å i, j = 1, ..., n ;
n∑

i,j=1

aij(x)ξiξj ≥ a0 |ξ|2 , a0 > 0 , ¤«ï ¤®¢÷«ì­®£®

¢¥ªâ®à  ξ = (ξ1, ..., ξn) ÷ ¤«ï ¢á÷å x ∈ Ω ; |aij(x)| ≤ M (1 + |x|α) ¯à¨ |x| → +∞ ,
¤¥ M > 0 , 0 ≤ α < 1− (p−2)n

2p , i, j = 1, ..., n.

(F) f ∈ Lq
loc(Q), 1

p + 1
q = 1.

(U) u0 ∈ H1
0,loc(Ω), u1 ∈ L2

loc(Ω).

�¥®à¥¬  1. �¥å © ¢¨ª®­ãîâìáï ã¬®¢¨ (�), (F), (U), n < 2p
p−2 . �®¤÷ ÷á­ãõ

õ¤¨­¨© ã§ £ «ì­¥­¨© à®§¢'ï§®ª u § ¤ ç÷ (1){(4), ¤«ï ïª®£®

u ∈ C([0, T ];H1
0,loc(Ω)), ut ∈ C([0, T ];L2

loc(Ω)) ∩ Lp
loc(Q). (6)

�¥¬ . �¥å © u1, u2 { ã§ £ «ì­¥­÷ à®§¢'ï§ª¨ § ¤ ç÷ (1){(4) â  § ¤ ç÷, ïª 
¢÷¤à÷§­ïõâìáï ¢÷¤ (1){(4) «¨è¥ â¨¬, é® ã ¯à ¢÷© ç áâ¨­÷ (1) § ¬÷áâì f áâ®ùâì
f ∈ Lq

loc(Q) ¢÷¤¯®¢÷¤­®. �®¤÷ ¤«ï ¤®¢÷«ì­¨å τ, R, R0 â ª¨å, é® 0 < R0 < R ,
τ ∈ (0, T ] ,

∫

ΩR0

∣∣u1
t − u2

t

∣∣2
∣∣∣
t=τ

dx + C1

∫

ΩR0

∣∣∇(u1 − u2)
∣∣2

∣∣∣
t=τ

dx + C2

∫

QR0,τ

∣∣u1
t − u2

t

∣∣p dxdt ≤

≤
(

R

R−R0

)β(
C3R

n+(α−1) 2p
p−2 +C4

∫

QR,τ

∣∣f − f
∣∣q dxdt

)
, (7)

¤¥ β > 2p
p−2 { ¤®¢÷«ì­¥ ç¨á«®; C1 , C2 , C3 , C4 { ¤®¤ â­÷ áâ «÷, ïª÷ § «¥¦ âì

«¨è¥ ¢÷¤ n , p , β .
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� ® ¢ ¥ ¤ ¥ ­ ­ ï «¥¬¨. �¥å © R > R0 > 0, τ ∈ (0, T ] { ¤®¢÷«ì­÷ ç¨á« .

�¨§­ ç¨¬® äã­ªæ÷î ϕ â ª: ϕ(x) =

{
R2−|x|2

R , |x| ≤ R,
0, |x| > R.

� ã¢ ¦¨¬®, é® ¤«ï

äã­ªæ÷ù ϕ á¯à ¢¤¦ãõâìáï ­ áâã¯­  ®æ÷­ª :
R− |x| ≤ ϕ(x) ≤ 2(R− |x|). (8)

�¥å © u1, u2 { ã§ £ «ì­¥­÷ à®§¢'ï§ª¨ § ¤ ç÷ (1){(4) â  § ¤ ç÷ (1){(4), ã ¯à ¢÷©
ç áâ¨­÷ à÷¢­ï­­ï (1) ïª®ù äã­ªæ÷ï f § ¬÷­¥­  ­  f ∈ Lq

loc(Q) . �®ª« ¤¥¬® ¤ «÷
w = u1 − u2 â  §¤÷©á­¨¬® ¯à®æ¥¤ãàã à¥£ã«ïà¨§ æ÷ù, ®¯¨á ­ã ¢ [3, á. 238, 239].

� ä÷ªáãõ¬® s0, s1 ∈ [0, T ] , s0 < s1 . �¥å © θk { ­¥¯¥à¥à¢­  ªãáª®¢®-«÷­÷©­ 
äã­ªæ÷ï ­  [0, T ] , θk = 0 ¯à¨ t > s1− 1

k ÷ ¯à¨ t < s0+ 1
k ; θk = 1 , ïªé® s0 + 2

k <
< t < s1 − 2

k , k = 1, 2, ... �¥å © ρl , l = 1, 2, ... , { à¥£ã«ïà¨§ãîç  ¯®á«÷¤®¢­÷áâì ã
¯à®áâ®à÷ ­¥áª÷­ç¥­­® ¤¨ä¥à¥­æ÷©®¢­¨å ¢ R äã­ªæ÷© § ª®¬¯ ªâ­¨¬ ­®á÷õ¬ â ª ,
é® ρl(t) = ρl(−t) ,

+∞∫
−∞

ρl(t)dt = 1 , supp ρl ⊂
[− 1

l ,
1
l

]
¤«ï ¤®¢÷«ì­®£® l ∈ N .

�®ª« ¢è¨ v = ((θkwt)∗ρl∗ρl)θkϕβ
R , β > 2p

p−2 , ¢÷¤­÷¬¥¬® ¢÷¤ ÷­â¥£à «ì­®ù à÷¢­®áâ÷
¤«ï äã­ªæ÷© u1 , f , é®  ­ «®£÷ç­  ¤® (5), ¢÷¤¯®¢÷¤­ã ÷­â¥£à «ì­ã à÷¢­÷áâì ¤«ï
u2 , f . �  ¯÷¤áâ ¢÷ ¯¥¢­¨å ¢¨ª« ¤®ª ÷ ¯¥à¥â¢®à¥­ì,  ­ «®£÷ç­¨å ¤® §à®¡«¥­¨å ¢
[3, á. 238, 239], ¯÷á«ï £à ­¨ç­®£® ¯¥à¥å®¤ã ¯à¨ l, k →∞ ®âà¨¬ õ¬®

1
2

∫

ΩR

(
|wt|2 +

n∑

i,j=1

aij(x)wxiwxj

)∣∣∣
t=τ

ϕβ dx +
∫

QR,τ

n∑

i,j=1

aij(x)wxiwt(ϕβ)xj dxdt +

+
∫

QR,τ

(
∣∣u1

t

∣∣p−2
u1

t −
∣∣u2

t

∣∣p−2
u2

t )(u
1
t − u2

t )ϕ
βdxdt =

∫

QR,τ

(f − f)wtϕ
βdxdt. (9)

�æ÷­¨¬® ÷­â¥£à «¨ à÷¢­®áâ÷ (9) ¯à¨ 1
2 + 1

p + 1
p1

= 1 :

1
2

∫

ΩR

n∑

i,j=1

aij(x)wxiwxj

∣∣∣
t=τ

ϕβdx ≥ a0

2

∫

ΩR

|∇w|2
∣∣∣
t=τ

ϕβdx,

∫

QR,τ

n∑

i,j=1

aij(x)wxiwt(ϕβ)xj dxdt ≤ M

∫

QR,τ

n∑

i,j=1

wxiwt
ϕ

β
2 ϕ

β
p

ϕ
β
2 + β

p

(ϕβ)xj R
αdxdt ≤

≤ M
( ∫

QR,τ

|∇w|2 ϕβdxdt
) 1

2
( ∫

QR,τ

|wt|p ϕβdxdt
) 1

p
( ∫

QR,τ

n∑

j=1

∣∣∣ (ϕ
β)xj R

α

ϕ
β
2 + β

p

∣∣∣
p1

dxdt
) 1

p1 ≤

≤ C̃1δ1

∫

QR,τ

|∇w|2 ϕβdxdt + δ2

∫

QR,τ

|wt|p ϕβdxdt + C̃2

∫

QR,τ

βϕ(β−1)p1Rαp1

ϕβ(p1−1)
dxdt ≤

≤ C̃1δ1T

∫

ΩR

|∇w|2 ϕβdx + δ2

∫

QR,τ

|wt|p ϕβdxdt + C̃3

∫

QR,τ

ϕβ−p1Rαp1dxdt ≤

≤ C̃1δ1T

∫

ΩR

|∇w|2 ϕβdxdt + δ2

∫

QR,τ

|wt|p ϕβdxdt + C̃4R
β− 2p

p−2+ 2pα
p−2+n,

¤¥ δ1 , δ2 { ¤®¢÷«ì­÷ ¤®áâ â­ì® ¬ «÷ ¤®¤ â­÷ áâ «÷, C̃1, C̃2, C̃3, C̃4 { ¤¥ïª÷ ¤®¤ â­÷
áâ «÷, é® § «¥¦ âì ¢÷¤ n, p, β . � ã¢ ¦¨¬®, é® ¢ ®áâ ­­÷© ®æ÷­æ÷ ¢¨ª®à¨áâ ­®
­¥à÷¢­÷áâì �­£  â  ¢« áâ¨¢÷áâì (8). �æ÷­¨¬® ­ áâã¯­÷ ÷­â¥£à «¨ à÷¢­®áâ÷ (9):

∫

QR,τ

(
∣∣u1

t

∣∣p−2
u1

t −
∣∣u2

t

∣∣p−2
u2

t )(u
1
t − u2

t )ϕ
βdxdt ≥ 22−p

∫

QR,τ

|wt|p ϕβdxdt,
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∫

QR,τ

(f − f)wtϕ
βdxdt ≤ Cδ

∫

QR,τ

∣∣f − f
∣∣q ϕβdxdt + δ

∫

QR,τ

|wt|p ϕβdxdt,

¤¥ áâ «  Cδ > 0 ,   áâ «ã δ > 0 ¬®¦­  ¢¨¡à â¨ ïª § ¢£®¤­® ¬ «®î.
�à å®¢ãîç¨ ­ ¢¥¤¥­÷ ¢¨é¥ ®æ÷­ª¨ â  ¢¨ª®à¨áâ®¢ãîç¨ (8), ®âà¨¬ õ¬®

(R−R0)β

( ∫

ΩR0

|wt|2
∣∣
t=τ

dx + C̃5

∫

ΩR0

|∇w|2∣∣
t=τ

dx + C̃6

∫

QR0,τ

|wt|p dxdt

)
≤

≤ C̃7R
β+n+(α−1) 2p

p−2 + C̃8R
β

∫

QR,τ

∣∣f − f
∣∣q dxdt, C̃5, C̃6, C̃7, C̃8 > 0.

� ®áâ ­­ì®ù ­¥à÷¢­®áâ÷ «¥£ª® ®âà¨¬ â¨ (7). �¥¬ã ¤®¢¥¤¥­®. ♦
� ® ¢ ¥ ¤ ¥ ­ ­ ï â¥®à¥¬¨ 1. öá­ã¢ ­­ï. �¨¡¥à¥¬® ¯®á«÷¤®¢­÷áâì ®¡« áâ¥©{

Ωk
}

â ªã, é® Ωk ⊃ Ωk , dist (∂Ωk\∂Ω, ∂Ωk+1\∂Ω) > 0 , ∂Ωk ⊂ C1 , k ∈ N .
�à®§ã¬÷«®, é®

⋃
k∈N

Ωk = Ω, dist (O, ∂Ωk\∂Ω) ≥ k , ¤¥ O { ¯®ç â®ª ª®®à¤¨­ â.

�®§­ ç¨¬® Qk = Ωk×(0, T ), Sk = ∂Ωk×(0, T ) . �®§£«ï­¥¬® ¢ Qk , k ∈ N , § ¤ çã

uktt −
n∑

i,j=1

(aij(x)ukxi
)xj + |ukt|p−2

ukt = fk(x, t), p > 2, (10)

uk|t=0 = uk
0(x), (11)

ukt|t=0 = uk
1(x), (12)

uk|Sk = 0. (13)

� §­ ç¨¬®, é® ã à÷¢­ï­­÷ (10) äã­ªæ÷ù fk(x, t) =
{

f(x, t), |x| ≤ k,
0, |x| > k.

�à÷¬

â®£®, § ¬÷áâì äã­ªæ÷ù u0 à®§£«ï­ãâ® uk
0 , ¤¥ uk

0(x) = u0(x) · ξk(x), ξk ∈ C1(Rn) ,
ξk(x) =

{
1, |x| ≤ k − 1,
0, |x| > k,

0 ≤ ξk(x) ≤ 1 . �à®§ã¬÷«®, é® äã­ªæ÷ù uk
0 ∈ H1

0 (Ωk) ÷

lim
k→+∞

∥∥uk
0 − u0

∥∥
H1

0 (Ωk)
= 0 . � ¬÷áâì ¯®ç âª®¢®ù äã­ªæ÷ù u1 à®§£«ï­ãâ® äã­ªæ÷î

uk
1 { §¢ã¦¥­­ï äã­ªæ÷ù u1 ­  Ωk , uk

1 ∈ L2(Ωk) , lim
k→+∞

∥∥uk
1 − u1

∥∥
L2(Ωk)

= 0 .
�÷¤ ã§ £ «ì­¥­¨¬ à®§¢'ï§ª®¬ § ¤ ç÷ (10){(13) à®§ã¬÷õ¬® äã­ªæ÷î uk , ïª 

§ ¤®¢®«ì­ïõ (11), (13) â  ÷­â¥£à «ì­ã â®â®¦­÷áâì,  ­ «®£÷ç­ã ¤® â®â®¦­®áâ÷ (5),
é® à®§£«ï¤ õâìáï ¢ ®¡« áâ÷ Qk , ¯à¨ç®¬ã äã­ªæ÷ï v ¢¨¡¨à õâìáï â ª, é®

v ∈ L2((0, T ); H1
0 (Ωk)) ∩ Lp(Qk), vt ∈ L2(Qk).

� ã¢ ¦¨¬®, é® §  ã¬®¢ â¥®à¥¬¨ ÷á­ãõ õ¤¨­¨© ã§ £ «ì­¥­¨© à®§¢'ï§®ª § ¤ ç÷
(10){(13) ¢ Qk [3, á. 234].

�®§£«ï­¥¬® â¥¯¥à ¯®á«÷¤®¢­÷áâì § ¤ ç ¢¨£«ï¤ã (10){(13) ¤«ï k = 1, k = 2, ...,
¤®®§­ ç¨¢è¨ uk ­ã«¥¬ ­  Q\Qk . �âà¨¬ õ¬® ¯®á«÷¤®¢­÷áâì à®§¢'ï§ª÷¢ § ¤ ç÷ (1){
(4) ¢ Q , ïªã ¤«ï §àãç­®áâ÷ §­®¢ã ¯®§­ ç¨¬® ç¥à¥§ {uk} . �®ª ¦¥¬®, é® {uk}
õ äã­¤ ¬¥­â «ì­®î ã ¯à®áâ®à÷ C([0, T ];H1

0,loc(Ω)) ¯®á«÷¤®¢­÷áâî,  
{

∂uk

∂t

}
{

äã­¤ ¬¥­â «ì­®î ¢ C([0, T ];L2
loc(Ω)) ∩ Lp

loc(Q) .
�®§£«ï­¥¬® à÷§­¨æî ul − um, l, m ∈ N , m > l , ¢ ®¡« áâ÷ QR,τ , l > R >

> R0, i ¢¨ª®à¨áâ õ¬® ¤®¢¥¤¥­ã ¢¨é¥ «¥¬ã, ¢à åã¢ ¢è¨, é® f l− fm ≡ 0 ¢ QR,τ .
�­ «®£÷ç­® ¤® (7) ®âà¨¬ õ¬®

∫

ΩR0

(∣∣∣ ∂

∂t
(ul − um)

∣∣∣
2

+ C1|∇(ul − um)|2
)∣∣∣

t=τ
dx + C2

∫

QR0,τ

∣∣∣∣
∂

∂t
(ul − um)

∣∣∣∣
p

dxdt ≤
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≤ 1
(R−R0)β

C3R
β+n− 2p

p−2 + C4

∥∥ul
0 − um

0

∥∥
H0

1 (ΩR0 )
+ C5

∥∥ul
1 − um

1

∥∥
L2(ΩR0 )

. (14)

�áª÷«ìª¨ n < 2p
p−2 , â® § (14) §  ­ «¥¦­®£® ¢¨¡®àã ¤®áâ â­ì® ¢¥«¨ª®£® R > 0

∫

ΩR0

(∣∣∣ ∂

∂t
(ul − um)

∣∣∣
2

+ C1

∣∣∣∇(ul − um)
∣∣∣
2)∣∣∣

t=τ
dx + C2

∫

QR0,τ

∣∣∣ ∂

∂t
(ul − um)

∣∣∣
p

dxdt ≤ ε

¤«ï ¤®¢÷«ì­®£® ïª § ¢£®¤­® ¬ «®£® ε > 0. �â¦¥, {uk} õ äã­¤ ¬¥­â «ì­®î ¯®-
á«÷¤®¢­÷áâî ã ¯à®áâ®à÷ C([0, T ];H1

0,loc(Ω)) , â®¡â®
uk → u á¨«ì­® ¢ C([0, T ];H1

0,loc(Ω)) ,
  ¯®á«÷¤®¢­÷áâì

{
∂uk

∂t

}
õ äã­¤ ¬¥­â «ì­®î ã ¯à®áâ®à÷ C([0, T ]; L2

loc(Ω))∩Lp
loc(Q) ,

â®¡â®
ukt

→ ut á¨«ì­® ¢ C([0, T ];L2
loc(Ω)) ∩ Lp

loc(Q) .
�à¨ æì®¬ã ¤«ï äã­ªæ÷ù u , ®ç¥¢¨¤­®, ¢¨ª®­ãîâìáï ã¬®¢¨ (2), (4) . �â¦¥, u õ
ã§ £ «ì­¥­¨¬ à®§¢'ï§ª®¬ § ¤ ç÷ (1){(4) ¢ á¥­á÷ ÷­â¥£à «ì­®ù â®â®¦­®áâ÷ (5), ¤«ï
ïª®£® ¢¨ª®­ãîâìáï ¢ª«îç¥­­ï (6).

ô¤¨­÷áâì ®âà¨¬ ­®£® à®§¢'ï§ªã ¢¨¯«¨¢ õ § ­¥à÷¢­®áâ÷ (14) ¯à¨ R → +∞ ,
ïªé® à®§£«ï­ãâ¨ ¤¢  ¤®¢÷«ì­¨å à®§¢'ï§ª¨ u1 â  u2 § ¤ ç÷ (1){(4) ÷ ¢à åã¢ â¨,
é® n < 2p

p−2 , u1
∣∣
t=0

= u2
∣∣
t=0

, u1
t

∣∣
t=0

= u2
t

∣∣
t=0

. �¥®à¥¬ã ¤®¢¥¤¥­®. ♦
�âà¨¬ õ¬® â¥¯¥à ¤®áâ â­÷ ã¬®¢¨ ÷á­ã¢ ­­ï â  õ¤¨­®áâ÷ ¯¥à÷®¤¨ç­®£® §  ¯à®-

áâ®à®¢¨¬¨ §¬÷­­¨¬¨ ã§ £ «ì­¥­®£® à®§¢'ï§ªã § ¤ ç÷ (1){(4).
�¥à¥§ ei = (0, ..., 0, 1, 0, ..., 0) ¯®§­ ç¨¬® n -¢¨¬÷à­¨© ¢¥ªâ®à, i -â  ª®®à¤¨­ -

â  ïª®£® ¤®à÷¢­îõ 1,   ¢á÷ à¥èâ  õ ­ã«ï¬¨, i ∈ {1, ..., n} .

�¥®à¥¬  2. �¥å © ¢¨ª®­ãîâìáï ãá÷ ã¬®¢¨ â¥®à¥¬¨ 1, α = 0 â  ÷á­ãîâì
â ª÷ ç¨á«  ζ > 0 , s ∈ {1, ..., n} , é®:
 ) x± ζes ∈ Ω ¤«ï ¤®¢÷«ì­¨å x ∈ Ω ;
¡) aij (x + ζes) = aij (x) ¤«ï ¢á÷å x ∈ Ω , i, j = 1, ..., n ;
¢) f(x + ζes, t) = f(x, t) ¤«ï ¬ ©¦¥ ¢á÷å (x, t) ∈ Q ;
£) u0(x + ζes) = u0(x) , u1(x + ζes) = u1(x) ¤«ï ¬ ©¦¥ ¢á÷å x ∈ Ω .

�®¤÷ § ¤ ç  (1){(4) ¬ õ õ¤¨­¨© ã§ £ «ì­¥­¨© à®§¢'ï§®ª u , é® õ ¯¥à÷®¤¨ç­®î
§  §¬÷­­®î xs § ¯¥à÷®¤®¬ ζ äã­ªæ÷õî.

� ® ¢ ¥ ¤ ¥ ­ ­ ï. �  ¯÷¤áâ ¢÷ â¥®à¥¬¨ 1 ÷á­ãõ õ¤¨­¨© ã§ £ «ì­¥­¨© à®§¢'ï§®ª
u § ¤ ç÷ (1){(4).�áª÷«ìª¨ äã­ªæ÷ï u(x+ζes, t) , (x, t) ∈ Q â ª®¦ õ ã§ £ «ì­¥­¨¬
à®§¢'ï§ª®¬ § ¤ ç÷ (1){(4), â® § õ¤¨­®áâ÷ ã§ £ «ì­¥­®£® à®§¢'ï§ªã ¢÷¤à §ã ¢¨¯«¨¢ õ,
é® u(x + ζes, t) = u(x, t) ¤«ï ¬ ©¦¥ ¢á÷å (x, t) ∈ Q . �¥®à¥¬ã ¤®¢¥¤¥­®. ♦

2. �¨á­®¢ª¨. � ¯à æ÷ ¤®á«÷¤¦¥­® §¬÷è ­ã § ¤ çã ¤«ï ­¥«÷­÷©­®£® £÷¯¥à¡®-
«÷ç­®£® à÷¢­ï­­ï ¤àã£®£® ¯®àï¤ªã, é® ¬®¤¥«îõ ª®«¨¢­÷ ¯à®æ¥á¨ ¢ á¥à¥¤®¢¨é÷ §
®¯®à®¬ [12], ¢ ­¥®¡¬¥¦¥­÷© §  ¯à®áâ®à®¢¨¬¨ §¬÷­­¨¬¨ ®¡« áâ÷. � ¯à®¯®­®¢ ­¨©
¯÷¤å÷¤, ­  ¢÷¤¬÷­ã ¢÷¤ ¢¨¢ç¥­­ï  ­ «®£÷ç­®ù § ¤ ç÷ ¢ ®¡¬¥¦¥­÷© ®¡« áâ÷, ¢¨¬ £ õ
¤®¤ âª®¢¨å ã¬®¢ ­  áâàãªâãàã ®¡« áâ÷, ¬®¤¨ä÷ª æ÷ù ¬¥â®¤ã � «ì®àª÷­ , ¬¥â®¤ã
ª®¬¯ ªâ­®áâ÷, á¯¥æ÷ «ì­®£® ¢¨¡®àã §à÷§ îç®ù äã­ªæ÷ù, ¤®§¢®«ïõ ¤®¢¥áâ¨ ÷á­ã¢ ­-
­ï â  õ¤¨­÷áâì ã§ £ «ì­¥­®£® à®§¢'ï§ªã §¬÷è ­®ù § ¤ ç÷ ¡¥§ ®¡¬¥¦¥­ì ­  ©®£®
¯®¢¥¤÷­ªã ¯à¨ |x| → ∞ . �®¦«¨¢¨¬ ¢¨¤ õâìáï ¢ ¯®¤ «ìè®¬ã §  ¤®¯®¬®£®î
¢¨ª« ¤¥­®£® ã ¯à æ÷ ¬¥â®¤ã ¤®á«÷¤¨â¨ §¬÷è ­ã § ¤ çã ¤«ï § £ «ì­®ù á« ¡ª® ­¥-
«÷­÷©­®ù á¨áâ¥¬¨ £÷¯¥à¡®«÷ç­¨å à÷¢­ï­ì ¤àã£®£® ¯®àï¤ªã, ­¥«÷­÷©­®£® £÷¯¥à¡®«÷ç-
­®£® à÷¢­ï­­ï ¢¨á®ª®£® ¯®àï¤ªã â  ¢ à÷ æ÷©­ã ­¥«÷­÷©­ã ­¥à÷¢­÷áâì ¤«ï £÷¯¥à-
¡®«÷ç­®£® ®¯¥à â®à  ¤àã£®£® ¯®àï¤ªã ¢ ­¥®¡¬¥¦¥­÷© §  ¯à®áâ®à®¢¨¬¨ §¬÷­­¨¬¨
®¡« áâ÷.
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� ¡®â  ¯®á¢ïé¥­  ¨áá«¥¤®¢ ­¨î ¯¥à¢®© á¬¥è ­­®© § ¤ ç¨ ¤«ï á« ¡® ­¥«¨­¥©­®£® £¨-
¯¥à¡®«¨ç¥áª®£® ãà ¢­¥­¨ï ¢â®à®£® ¯®àï¤ª  ¢ ®¡« áâ¨ Q = Ω × (0, T ) , £¤¥ Ω ⊂ Rn

x {
­¥®£à ­¨ç¥­­ ï ®¡« áâì. � áá¬®âà¥­ á«ãç © ¢®§à áâ ­¨ï ª®íää¨æ¨¥­â®¢ í««¨¯â¨-
ç¥áª®£® ®¯¥à â®à . �®«ãç¥­ë ãá«®¢¨ï áãé¥áâ¢®¢ ­¨ï ¨ ¥¤¨­áâ¢¥­­®áâ¨ ®¡®¡é¥­­®£®
à¥è¥­¨ï ¢ á®¡®«¥¢áª¨å ¯à®áâà ­áâ¢ å «®ª «ì­® ¨­â¥£à¨àã¥¬ëå äã­ªæ¨© á ¯à®¨§¢®«ì-
­ë¬ ¯®¢¥¤¥­¨¥¬ ­  ¡¥áª®­¥ç­®áâ¨.

MIXED PROBLEM IN UNBOUNDED DOMAIN
FOR WEAKLY NONLINEAR HYPERBOLIC
EQUATION WITH GROWING COEFFICIENTS

The paper is devoted to investigation of the �rst mixed problem for weakly nonlinear hyperbolic
equation of the second-order in the domain Q = Ω×(0, T ) , where Ω ⊂ Rn

x is the unbounded
domain. We study the case of growth of elliptic operator coe�cients. Conditions of existence
and uniqueness of the generalized solution in the Sobolev spaces of local integrable functions
with arbitrary behavior at in�nity have been obtained.

� æ. ã­-â ý�ì¢÷¢. ¯®«÷â¥å­÷ª þ, �ì¢÷¢ �¤¥à¦ ­®
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