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The Behavior of Solutions to Stochastic Wave Equations with
Nonlinear Damping and Strong Damping on Unbounded Domains

WU Yuan, QIAO Dan, LI Xiaojun’
(School of Science , Hehai University , Nanjing 211100, China)

Abstract: This article investigated the existence of random attractor for non—autonomous stochastic wave equation with
nonlinear damping term and strong damping term, as well as additive noise on the unbounded domain. Firstly, it was proved
that the solution of the equation can generate a random dynamical system, and then the uniform estimation of the solution
was given to get the existence of D —pullback random absorbing set of the random dynamical system. Finally, the method of
space division was used to overcome the non—compactness of Sobolev embedding on the unbounded domain and get the
D —pullback asymptotical compactness of the random dynamical system, and then the existence of the random attractor of

the dynamic system was obtained.
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+cg( t]z(0.0) 0| +]Ju +||u||") (62)
1EX(62) P [FISfe e, IFHE[ 7 ~ 1, T]J:iF Uy SHMEERIn > Nyyr = R, A
||d)n.2 7,7 — t,w,d),,,zyo) oy + Z(pf(x,u(r,r - t,o, uo)) (T T-tw,u, 20))
< ew(H(ﬁnm Hz(%) + 2(ﬁf (x, u(,),ﬁ,ﬁ_o)) + cf:_lea(x—r)”(] - P,)pg(.s) ‘st
+:—4J’:_[e“("r)Hu(s,T - t,w,uo) 2ds + %f:_le“("r)”Vu(s,T - t,w,uo) st
+csfr_ e (1 + ’z(ﬂ,w)Q(x)‘z + Hul “6 +|u ||;)dsQ (63)
M 0_0 0 o, U (63) AL
”d;”’z(r,r -1,0_w, (1;"52,0) Z(Qb) + Z(ﬁf(x,u(r,r -1,0_w, uo)),ﬁm2 (T,T -1,0_w, ﬁ,,,z.o))
(||¢> 2ol * 206 ))) T I (R e]
+%fe ”u 57 = 1.0.0.u,) s + % :ﬂew-nHVu(s,r - 1,0 .0,u,) ds
+C€f’_ ea(s*r)(l + ‘z(ﬂ_,w)Q(x)‘+ ||u[(s,r - 1,0 0, uo) ‘ + ”u(s,T -1,0_,w, uo) ;)dsO (64)

M (HL) , H i ¢, eﬁ(r - t,H,Tw)eDﬁf%ﬂ,%'[f] =T,(r,e,D,w)> 0,R, =R, (r,8,0) > 1 ,{H1GFHEE
We>T,,r>R,, A

o (Hd;mz.o ”i-(g:,) + Z(ﬁf (x, uo),zlmz%o)) < &5 (65)
A (H3) ,FEAEN = ]V(T,w,g) > 0 AT > N4
cfr als - )”]— pg(xs ” ds < &, (66)
B B2 H AFTET, = T,(7,6,D,0) > 0,R, = R,(z,&,0) > 1, (FHEXMEER > T,,r > R, H

2
ds < &, (67)

2
s=0) ’u(s,r - 1,0 . o, uo)

if’ et
r4 Tt

M52 FIBI B30 M AEAE T, = T, (z.8,D,0) > O, fHAGXHEREH) e > T,

T 2
f em-r)(‘z( 3 )
T-1

[t .
+ —Zf et ’)HVu (s,r - 1,0 . w, uo)
rod -

6
+ Hu(s,T - 1,0 0, uo)

+ Hul(s,r - 1,0 0, uo) ;)ds < o, (63)
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é\f = max{f’l,Tz,fg},]% = max{él,éz},égéﬁ(ﬁ.?)) ~ (67)ﬂ1§‘,ﬂd”ff%ﬁl§@t > f,r > é,n > ]\7, ﬁ
Hqg,hz(r,r -, 0,,(0,(&,‘.2,0)

HIF 1331 ~ 3.4, FATA LT 545
S5IE3.5 #Q(x)e H'(R), % (HL) ~ (H3) 57, 4 {B(0)} € D H ¢y (w) € B(w), M (1) ~ (2)7=
A WIBENLEN 1 R O A E (R") FAFAEME—R) D - Fr I 5|+
A= {A(T,w):r eRwe Q} e D,

2
< c&€o

£(0,)
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