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TOM TAT

Trong bai bao nay, ching t6i xem xét mot phuong trinh song Kirchhoff phi tuyén trong
hinh vanh khan lién két véi diéu kién bién Dirichlet. Dudi mot so diéu kién phu hgp, chung
minh rang nghiém yéu toan cuc sé tat dan ma khi t — +o0 nh¢ vao viéc thiét 1ap phiem ham
Lyapunov phu hop.

Tir khéa: Phuong trinh song Kirchhoff phi tuyén, Tat dan mi.

1. MO DAU

Trong bai béo nay, chiing t6i nghién cau tinh tat dan ma cua nghiém yéu bai toan Dirichlet
cho phuong trinh Kirchhoff phi tuyén trong mién hinh vanh khan sau

U, —(1+.|.;xuf(x,t)dx)(uXX +§uxj+/1ut =ul+f(xt), p<x<Lt>0

u(pt)=u(Lt)=0, (1.1)

Trong d6 f, Uo, U1la cac ham cho trude, p, A la cac hang sé duong cho trudc, voi
O<p<l.

Phuong trinh (1.1) 14 phuong trinh séng phi tuyén hai chiéu mé ta dao dong phi tuyén
ctia mang hinh vanh khan Q, = {(X, y) Pt <X 4y <1} . Trong qua trinh dao ddng, dién
tich ciia mang va luc cing tai cic diém trén d6 thay doi theo thoi gian. Diéu kién trén bién
L={(xy):x*+y* =1} va T, ={(x,y):x*+y*=p*} doi hoi u(p,t)=u(lt)=
¢6 nghia 1a hai duong bién cua mang dugc giir ¢ dinh.

Phuong trinh (1.1) thudc dang Kirchhoff dd nhan dugc nhiéu sy cha y. Vao nam 1876,

Kirchhoff [1] dé khao sat dao dong ngang nho cua mot soi day dan hdi c6 d6 dai L, khi gia
str lyc ciang tai mdi diém cua soi day, chi co thanh phan theo chiéu doc, ¢ md hinh toan hoc

phu, = [PO +Zf0 u; (y,t)dyjuxx, (1.2)
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Vi u(x,t) mo ta sy dich chuyén ngang tai vi tri x & thoi diém t, va p 1a khéi luong riéng cia
vt liu cau tao nén soi day, h la thiet dién soi day, L la chiéu dai s¢i day, E la modulus Young
cua soi day, Po 1a lyc cang day tai thoi diém ban dau.

Viéc nghién cuu su tﬁn tai va cac tinh chat nghiém cua phwong trinh séng ndi chung va
phuong trinh séng phi tuyén ¢6 dang Kirchhoff-Carrier néi riéng nhan dugc nhiéu sy quan tam.

Zhang va cong su da khao sat bai toan [2]
u,+u +u, —M (|| u, ||2)uXX =0,0<x<L,t>0,

véi diéu kién bién dong

u(0,t)=u,(0,t),t>0

Uy (L t)+u, (L,t)=0,t>0,

Uy (Lot)+u, (L) =g, (L) +M (Jlu, [P)u, (Lt)= f (u(Lt)),
va diéu kién dau

u(x,0)=u,(x),u,(x,0)=u,(x),0<x<L,

voi  f(s)=s|P?s,M(s)=1+s",p>2,m=>1 la ca hing s6 duong va

L L . .
lu, ||2:I0 uy (X,t)dx . Dya vao bét ding thirc Nakao, két hop véi céc xay dyng mot tap 6n

dinh, tac gia thu duoc danh gi tit dan cia nang luong, hon nita tAc gia ciing tim mot diéu kién
da vé dit liéu ban ddu dé nghiém tit dan. Tinh chat bung né cua nghiém véi niang luong ban
d4u duong du nho va nang luong dau am thu dugc nhd sir dung bd dé ham 16i. Cac cong trinh
nghién ctru didu kién bién dong cua phuong trinh séng Kirchhoff ¢6 thé néu nhu: Park va cong
su [3], Larkin & Doronin [4], Gerbi & Said-Houari [5], Autuori & Pucci [6]. Ngoai ra phuong
trinh séng chtra s6 hang ngudn phi tuyén c6 dang

utt+aA2u—M(||Vu||2)Au+g(ut): f(u), (1.3)
cling nhan duoc nhiéu su quan tam, khi nghién citu sy ton tai va duy nhét nghiém, dénh gia
tinh tat dan caa nghiém toan cuc va tinh bung né6 caa nghiém véi mot so diéu kién thich hop

nhu Wu va Tsai [7]. Santos va cong su [8] khao sat sy ton tai va tinh tit dan mii cta hé
Kirchhoff véi diéu Kién bién phi dia phuong. Guedda va Labani [9] dd dua ra mot dieu Kién

du dé nghiém cua phuong trinh (1.3) bung né véi g (U, ) =, véi diéu kién bién dong. Trong

nghién ciu Long va Thuyét da chimg minh duoc sy ton tai va duy nhat nghiém toan cuc trong
trrong hgp ham M nhén gid tri khong am [10].

Yang & Wang di chimg minh dugc su ton tai nghiém toan cuc cua bai toan dang
Kirchhoff [11]

U, —M (|| Vu|f*)Au—Au, +h(u,)+g(u) = f (x),trong QxR
ul, =0,t>0, (1.4)
u(x,0)=uy(x),u,(x,0)=u,(x),xeQ.

Le Thi Phuong Ngoc va cong su da nghién ctru bai toan bién gia tri dau [12]

U, —Au+Ku+Au =alul”?u+f(xt),xeQ, t>0
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diéu kién bién phi dia phuong

Zs(x t)=g(xt)+[h(xy.t)u(y,t)dy, xedQ, t>0,

Q
va diéu kién dau

u(x,0)=u,(x),u (x,0)=u,(x),

v6i Q 1a mién bi chan trong R™ vai 6Q 14 bién tron, V 1a vector don vi huéng ra ngoai bién
dQ, a=+1,K, 4, placac hang sé cho truéc, va Uy, U,, T, g,hla cic ham cho truéc. Trong
truong hop a =1, cac tac gia da sir dung phuong phap xap xi Faedo-Galerkin dé ching minh
su ton tai nghiém manh va cac ly luan trt mat cho sy ton tai nghiém yéu. Vai

a=19g=0 K>0, 1>0,va 2< pSZI\II\I_

2 . Lo L .
,N >3 cung mot s6 diéu kién cua dir kién

dau, didu kién cac ham f, h thich hop céc tac gia da chirng minh dugc nghiém tit dan mi
bang cach thiét 1ap mot phiém ham Lyapunov thich hop.

Tinh tat dan va biing n6 cua céc phuong trinh séng phi tuyén lién két voi cac loai diéu
kién bién khac nhau, nhu bién phi dia phwong, bién phi tuyén hay diéu kién bién nhiéu diém
ciing dugc nghién ctiru. Trong nghién ctru cua Le Thi Phuong Ngoc va cong su da xét bai toan

Uy —Uy +U+ AU =alul" “u+ f (x,t), 0<x<1, t>0
véi didu kién bién phi dia phuong

U, (0,t)= g (t) ~ [ Ho (t=5)u(0,5)ds + [k, (x,t)u(x,t)x,
U, (Lt)=g,(t)~ [ H, (t-s)u(Ls)ds+ [ k (x.t)u(xt)dx,

va diéu kién dau
u(x,0)=uy(x), u (x,0)=u,(x),
=1, A>0, p>2lacac hang s cho truéc. Cac ham f, g;, H;, k; (i=0,1) lacac

ham s6 cho truée ma diéu kién ciia nd s& chi ra sau [13]. Céc tac gia da chimg minh dugc hai
két qua ve sy ton tai nghiém bai todn bang phuong phap Galerkin va ca 1y luan tro mat. Trong
trudng hop a=1, >0, p>2, g, =0, bang cach xay dung mot phiém ham Lyapunov thich

hop, néu ||u0||Lp + pz< > )>Ocung ning luong ban dau, cac ham
f, k;, H, du nho thi nang lwong ctia nghiém sé& tat dan mii khi t — oo. Tuy nhién trong
truong hop a=1, thi bai toan c6 duy nhat nghiém toan cuc c6 niang lwong tat dan mi khi
t — oo ma khong can dit liéu ban dau (U, U, ) di nho.

Tir cac két qua trén, trong bai bao nay, chiing tdi sé& trinh bay két qua tat dan mii nghiém
cta Bai toan (1.1) dudi mot s6 diéu kién cua céc dir kién dau va cac diéu kién phu khéc. Bai
bao chia lam céc phan nhu sau.

Trudc tién, chlng toi s& gidi thieu mot s6 ky hiéu, dinh nghia va cac khong gian ham
cuing cac bd dé can thiét trong Phan 2. Tiép theo, ching tdi s& phat biéu dinh 1y vé su ton tai
duy nhat nghiém yéu ciia Bai toan (1.1) trong Phan 3. Cudi cling, trong Phan 4, bang cach thiét
lap phiém ham Lyapunov thich hop, ching t6i thu dugc ndng lugng cua nghiém tat dan theo
ham mii khi thoi gian tién vé vé cing.
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2. CONGCU

bit Q= (p,l), Q = QX(O,T ), T >0. Chlng ta bé qua cac dinh nghia cua cac khdng
gian ham thong thuong va ky hiéu ching bang bai cac ky hieu L° =LP(Q),H™" =H" (Q)
Ky hiéu (-,) 1a tich vo huéng trong L? hoac cap tich déi ngau cia mot phiém ham tuyén tinh
|, lachuan
trong khdng gian Banach X. Ta goi X' la khong gian d6i ngau cia X . Ta ky hiéu
L?(0,T; X),1< p<+oo lakhong gian Banach c4c ham thyc u:(0,T)—> X do duoc, sao
cho [u]

LpOTX)<-1-oo , VOi

(j @2 dt) L 1<p<im,

esssupl[u@®ll,  p=+o.
O<t<T

Ta viét u(t), u'(t) =u,(t) = u(t), u”(t) —u, (t) = G(t), u, (t) =vu(t), u, (t) = Au(t)

Ul o0y =

2
hn ot  thay cho  u(xt), 2 (xt) (,),8—“(x,t),a—‘j(x,t). Vi
OX OX

5f of
feC([p]xR.). f=f(x1), maat O,f =, D,f = .

Trén H', H? ta s dung cac chuén twong ing sau day
vl = (||V|| +Iv, ||)
V1= (IVIE + 11, 1B + D1, 1)
Tachlyrang L?, H', H?Ia cac khong gian Hilbert véi cac tich vo huéng twong ing
1
<u,v>szxu(x)v(x)dx,
(U V) + (U, v, ) (U V) (U V) + (U Vi )

Chuan trong L*, H*, H? duoc sinh ra bai cac tich vo huéng & (2.1) va (2.2) dugc ky
higu Ian Tuot boi |- {lo, Il [l -1l -

2.1)

2.2)

Ta c6 cac bo dé sau day.
B dé 2.1. Ta c6 céc bat dang thuc sau

M JplIvIdIvIvi vsimoi ve L,
@) eIV SIVISIVIL, vei moi ve HY.

B6 dé 2.2. Phép nhing Hg () vao Co(ﬁ) la compact va véi moi v e Hy, taco

MVl =SVI=p v,
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. 1-
(if) ||v||sT2p||vx I

1-p
(i) (vilb<==IIvy Il -
J2p
Hon  nira, trén Hé (Q) cic chuin  sau 1a  twong  duong

V[ VL vl VL VIV LY vl -

Hl!

Ta dinh nghia dang song tuyén tinh
1
a(u,v)=| xu (x)v, (x)dx, Vu,veH.. 2.3
() =[x, (), () ; 29
B6 dé 2.3. Dang song tuyén tinh d6i xing a(u,v) xac dinh ¢ (2.3) la lién tyc trén
Hg x Hy va cudng bic trén H, nghia 1a
O auv) ol vy o,
@ auv)ly |G,
Véi moi U,V e Hg.

3. SUTON TAI DUY NHAT NGHIEM YEU PIA PHUONG

Ta dinh nghia nghiém yéu cua bai toan (1.1) 1a ham ueL” (O,T; Hé N H 2) sao cho
u'eL”(0,T;H;), u"eL”(0,T;L*) vathoa bai toan bién phan va diéu kién dau sau
(u"(t),w)+bJu](t)a(u(t),w)+A{u, (t),w)
:<u3(t),w>+<f (t),w), vwe Hg, (3.1)
u(0)=uo,u’(0)=us,
trong d6
1
b[u](t) =1+ V’u (t) ||§=1+jp xuy (x,t)dx. (3.2)
Véi A >0, tathanh lap céc gia thiét sau:
(H,) UoeH?>NH;
(H,) feC’([p1]xR"),D,f eC’([p,1]xR") va f(p,t)=f (Lt)=0 vt>0.
V6i mdi M>0 cho trusc va T € (0,T ], ta dat
W(M,T)={vel*(0,T;H*nH;):v el”(0,T;Hy) v e *(Q),
mwmvmwmmm@mwm@m%ﬂwwﬂQ§sML (3:3)
W, (M,T)={veW (M T):v"eLl” (0,T;*)}.
Ta xdy dung ddy xap xi tuyén tinh {u, } nhu sau:
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Trudc tién, ta chon sé hang ban dau u, =0 va gia s rang
Upy €W, (M,T). (3.4)

Tatim u, €W, (M, T) langhiém ciia bai toan bién phan lién két véi bai toan (1.1) nhu sau

(un (t),v)+b, (t){u,, (), v)+A(u; (t),v)
:<ufn_l(t),v>+<f(t),v>,VVE He, (3.5)
U, (0)=uo,uy, (0)=u,
trong do
b, (t)=b[u, . ](t) =2+ Vu,_ (t)[. (3.6)
Khi do, ta c6 cac dinh 1y sau day.
Dinh Iy 3.1. Gid sir (H,)—(H,) diing. Khi dé, ton tai cac hang sé M, T>0 sao cho, véi
U, =0, ton tgi mot day quy nap tuyén tinh {u, } =W, (M, T) dugc xdc dinh boi (3.4)-(3.6).
Pinh Iy 3.2. Gidg sir (H,)—(H,) ding. Khi dé, ton tai cac hang sé M, T>0 duwoc chon
nhu trong Pinh ly 3.1, sao cho:
(i) Bai toan (1.1) c mgt nghiém yéu duy nhdt u eW, (M, T);
(ii) Déy quy nap tuyén tinh {u, } xdc dinh (3.4)-(3.6) hsi tu manh vé u trong khong
gian ham W, (T) ={ve L (0,T;Hg):v' e L (0,T; L )}.
Homn nita, ta co danh gia
[ Uy = U [hyyr)< C/ki', VmeN,
trong dé hang so k; €[0,1) va C, lamét hang so déc lap véi m.

Chitng minh. Chirng minh cua hai Dinh Iy 3.1, 3.2, nhd vao phuong phap xap xi Faedo-
Galerkin [14], két hop véi nguyén ly diém bat dong Banach. Sau d6 thuc hién cac danh gia
tién nghiém pht hop va céc ly luan vé tinh compact dé qua gidi han. Chirng minh chi tiét twong
tu nhu trong [15] va [16].

4. TINH TAT DAN MU CUA NGHIEM YEU
Bay gio, ching ta s& chtng minh rang néu
1 2 2 Py A iy X g s s
1+§ | Vuo [[5 {1l Vuo |5 —ZJ. XUo(X)dx >0 véi p>4 vaneu || (t) ||, 12 da nho, thi nang
P

lwong cua nghiém sé tit dan mi khi t—-+oo.

Ta dat gia thiét cua ham f nhu sau:

(H;) f el”(R,;Hs )N L (R,;L*), sao cho ton tai hai s6 dwong C, va 7, thoa
| f(t)ll,<Cpe™ vt=0.

Trudc tién ta xay dung phiém ham Lyapunov
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L(t)=E(t)+5¥(t), (4.1)
v6i 0 >0 s& duge chon sau va
1

E() =2 (D); +§{(g*u’)(t)+(1+§IIVu(t)lléjlqu(t)llé}

(4.2)
- % lu'(t) 15 +[%—%j{(g *u’)(t)+(1+% | Vu(t) ||§j | Vu(t) ||§}
+%I(t),
‘P(t)=<u'(t),u(t)>+%||u(t)||§, (4.3)
i 1 2 2

(1) =1(u(t))=(g *u )(t)+(1+§||Vu(t)||oJ||Vu Ol B
—gﬁxu‘*(x,t)dx,

(g*u')(t)=[ a(t-s)lIu'(s)IE ds, g(t) =276, (45)

véi 0< A < A,k >0l hai hing sé s& duoc chon sau.
Ta c6 céc bo dé sau
Bo @& 4.1. Phiém ham néng lwong E(t) dwoc dinh nghia ¢ (4.2) théa

O E< SOl 1 fF OO

(i) E'(t)g_(z_z_%j||u'(t)||g _2R(g*u')(t)+2i|| FOIR,

&

vdi moi & > 0.
Chung minh B dé 4.1. Nhan (1.1) véi Xu'(X,t) va lay tich phan trén [ p,1], ta co

E'(t)=—(A=2)llu(t) 1} -2k (g =) (t)+(f (t),u'(1)). (4.6)
Mt khac

1 1 2
(FO.O) SN O+ 21Ol (1] @)
Tir (4.6) va (4.7), ta d& dang thay (4.5)..

Tuong tu
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(f (t),u’(t))s%” O+ 2 Ve >0

1
Tir (4.6) va (4.8), ta d& dang thay (4.5); .
B dé 4.1 duoc ching minh hoan tat. o

B dé 4.2. Gia st (H;) thoa, néu | (O) >0 va néing leong dau E(0) thoa

2
n*=1—£(—l_pj RZ>0, (4.9)
40 p

2p 1 .\
= /—E*, | E(0)+=p" |e”,
R. — E. [ ()+2pje

Pl g o= f, I (D) o,

Vai

thi 1(t)>0 b0,
Churng minh Bé dé 4.2. Do tinh lién tyc cua | (t) va 1(0)>0 néntdntai T1 >0 sao cho

1(t)=1(u(t))>0,vte [o,Tl], (4.10)
suy ra
1 , (1 1 , 1 2 2
E(t)z§||u'(t)||o+(5—Ej{(g*u)(t)+(1+5||Vu(t)||oj||w(t>H o
1 2 -2 ' 2 '
=216+ pzp [(g=u)(t)+IVu@ 2] vee[0.T:]

Két hop (4.5)i, (4.11) va st dung bat dang thirc Gronwall thu duoc
Ivu(t) B2 E(t) <22 E =R, vie[oT]. (4.12)
p-2 p-2

vai E. duge xac dinh ¢ (4.9).
Khi d6 tir (4.12), ta ¢6

4
1 1 1-
%L xu“(x,t)de%[pX[ TP | Vu (t)”oJ dx

<

(1_—/’) IVu(t)[ (4.13)
Yol

2
1-—
(_Pj RZ (| Vu(t) .
Y2,

»|o

<

INgE o

Do d6
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L(t)=(g*u")(t)+7" | Vu(t)|2=0, Vte [O,Tl], (4.14)
voi 17° duoc xac dinh & (4.9).
Tadat T, :sup{T >0:1(t)>0,vte [O,T]}. Ta chimg minh rang T, = oo.
That vay gid st T, < oo, thi bai tinh lién tuc cua 1 (t), taco I(T,)>0.
(i) Néu 1(T,)>0, Iy luan twong ty nhu trén, ta c6 thé suy ra ton tai T.. > T, sao

cho I (t)>0, Vte [O,Too]. Diéu nay mau thuan véi dinh nghia cia T,

(i)  Néu I(T,)=0, ti (4.15)taco

(g=u')(T,)+7 I Vu(T,)ll=0. (4.16)
Diéu nay dan téi
(g*u)(T,)=["g(T,=s)llu'(s)|} ds =0,
u(T) 00 (4.17)

Do cac ham s+>g(T, —s), s> g(T, —s)[lu'(s)[l; la lién tuc, khong am trén
[0T,] va g(T,-s)=22""">0, Vse[0T,], do d6
J'OT L —s)[lu'(s)|l; ds=0,tasuy ra u'(s)=0, Vse[0,T,],do d6 U 1a ham tang trén
[0,T,]. vay u(0)=u(T,)=0.

Diéu nay dan téi rang 1(0)=0. Diéu nay mau thuan vsi 1 (0)>0.

Vay T, = oo, ticla ta cé duoc | (t)>0, vt >0.

B dé 4.2 dugc chitng minh hoan tat. o

B & 4.3. Gia sir (H;) thoa, néu 1(0)>0 va (4.9) thoa. Pat

’ ’ 1
E,(t)=lu'(t)I; +(g*u )(t)+(1+§||Vu (t)||§j||Vu (OIS +1(t).  (4.18)
Khi d6, ton tai cac 6 dwong B,, /3, Sao0 cho
BLE (1) <L(t)<B,E (1), Vt=0, (4.19)
voi 0 >0 du nho.
Ching minh Bé dé 4.3. D& dang thay rang
1 1 , 1
=310 +{ 35 ]| (9o0) @+ 1V Jivu o)

oA

+%|()+5< (1).u(0)+ = u(t)l.

(4.20)
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Tir bt dang thuc

5@xoya»s%5nwanﬁ+%5nww%
(4.21)

1 , 1-p 2
<Lstuo+ S22 s1vuo

1,2 (1 1 , 1 2 2
0 > H O +[(3-3 ] @ s(Lvel Jvuek] ez

+%wg+5@1oﬁa»

1

2 -2 1 2 2
> M52 e+ (1 v ol

, 1-p
v -G s

IV S [PR O Ry T
10-5 2o muo)

p 4p

S 1-o
2

{ p-2_(1-p) 5][1+%||Vu(t)||§j”vu(t)“f) 21

2p 4p

(O + 52 @ e

> BE(1).

va ta chon

2
1-5 p-2 p-2 (1-p) s1 4.23)
2 ' 2p " 2p 4p p|’ '

,Elzmin{

2 -2
v6i & dianhosaocho 0<d <min<l, p(P 2) .
P(L-p)
Tuong tu, ta co
1

L) < %Hu’(t)”é+(§—%j[(g*u')(t)+(1+%HVu(t)szHVu(t)HZ} .24
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1 1, 1-p)’ 1-p)’ 82
21+ golof+ 52 afvuiof + 7 )
S Lo

2

(32 1+1||Vu<t>||§j||vu<t>||§+1'<t>

p

e (1001 -
O+ 32 e

(2+/1)

A=) sy

" o) sfwu(o)

< Ly (———j(g*uxm;l()
{p 2 5(2+ 2)(1-p) ](H%”W(t)||§j||w(t)||§

_ —2 §(2+4)(1-p)
voi S, = max 1+5’p 2+ ( G 1
2 2p 4p p
B dé 4.3 duoc ching minh hoan tit. o
Bb d& 4.4. Gia sir (H;) thoa, néu 1(0)>0 va (4.9) thoa. Khi do phiém ham ¥ (t)
duoc dinh nghia nhu (4.9) thoa

< o _% | (t)+%(g )+ f (0 (4.25)

_[1_ % - %J(y %”Vu (t)||zj||Vu )

Chung minh B6 dé 4.4. Nhan (1.1) véi Xu(X,t) va lay tich phan trén [ p,1], ta co

(O (2 7u@FJIvuO + [t (o (O 0(0). @20

vdi moi &, > 0.

P(t)=

Bai dang thic

jxu (x,t)dx {(g*u)(t)+(1+ [Vu(t ||§}||Vu(t)||§—l(t)} (4.27)

nén

= o (@ (2 [vu o), JIvu ol (4.28)
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+I;xu4(x,t)dx+<f(t),u(t)>
(O +2 {(g*U)(t){lJf [Vu(t)], ]HVU Hi—'(t)}

1 1 &(1-p
—(1+;uvu<t>uzjuw<t>uz+2—82uf<t>H§ A

<

2 4 4 , 1 2
410+ 2 @0+ o)

{145l Sl Joucol,

Do d6 B dé 4.4 dugc ching minh hoan tat. o
Ta c6 dinh ly chinh cua phan nay nhu sau

Pinh Iy 45. Gid si (H;) thoa, néu 1(0)>0 va (4.9) thoa. Véi p >4, khi do, ton tai
hai hing s6 C va 7 sao cho
Jw (©)]; +[vu (V)] <Ce™, vt=o0. (4.29)
Chirng minh Dinh ly 4.5. Tt (4.1), (4. 6)ii va (4 25), tacod

L'(t) < —(/1—‘——— j
_ 25 , (1 o 2
_z(k__j<g*u><t>+§[;l+g—juf<t>uo

_5(1_£_MJ(1+%HVU (t)HéjHVu (t)Hs :

H - | (4.30)

p 4p
véimoi 0, g, &, >0.

Tachon 6 >0 da nho sao cho

_ — 2p(p-2
0,=k-2°-0, O<5<m|n{ﬂ/11, p(p )}.

Y

Tachon & >0 dunho sao cho
0,=A-1-2-5>0.
2

Do p >4 néntaco thé chon &, >0 dii bé sao cho
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2
g=1-4 2=p) o 4.31)

p 4p

B, = min{&@l,ez,ées,%},

c ZE(LEJCO,

2\ g &

_ | B
O 7,2 o
<y<m|n{ﬂ2 7/}

Khi d6 tir (4.30)-(4.32),

L'(t) < —BE (t)+Ce ™ < —% L(t)+Ce ™" (4.33)

2
<-7L(t)+Ce ™,
Vol ﬁgzmin{éel,é?z,é@g,ﬁ}, Cl:l(i+£]C0, O<7<min{&,27o}.
P & & B

Mat khac, ta co

L®) = BE,(t)2 A

Tir (4.33) va (4.34) ta thu duoc (4.29).
Chung minh Dinh 1y 4.5 & hoan tét. o

u (O +vu (o) (4.34)
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ABSTRACT

EXPONENTIAL DECAY OF WEAK SOLUTION OF THE DIRICHLET PROBLEM FOR

THE NONLINEAR KIRCHHOFF IN AN ANNULAR MEMBRANE

Le Huu Ky Son**, Doan Thi Nhu Quynh?, Le Thi Mai Thanh?
'Ho Chi Minh City University of Food Industry

2Nguyen Tat Thanh University

*Email: sonlhk@hufi.edu.vn

This paper is devoted to the study of the nonlinear Kirchhoff wave equation in an annual

associated with homogeneous Dirichlet boundary conditions. At first, by applying the Faedo-
Galerkin, we prove existence and uniqueness of the solution of the problem considered. Next,
by constructing Lyapunov functional, we establish a sufficient condition such that any global
weak solution is general decay as t — +oo.

Keywords: Nonlinear Kirchhoff wave equation, exponential decay.
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