TAP CHi KHOA HQC TRUONG PAI HQC HONG PUC - SO 35.2017

DANG PIEU TIEM CAN NGHIEM POI VOI MOT LOP
PHUONG TRINH PARABOLIC KHONG PIA PHUONG

Lé Tran Tinh!, Mai Xuin Thao? Nguyén Thi Sam?
TOM TAT

Trong bai bdo nay, chung toi nghién cuu mot [6p phwong trinh parabolic khong dia
phirong véi s6 hang khuéch tan phu thudc vao chuan L’ cia gradient. Sw ton tai va duy nhdt
ciia nghiém yéu toan cuc nhdn dwoc nho phiong phép xdp xi Faedo - Galerkin. Chiing t6i
nghién ciru dang diéu tiém cdn nghiém théng qua nghién ciru sie ton tai va tinh tron ciia tdp
it toan cuc trong cdc cdp khéng gian. Cudi ciing, chiing téi nghién civu s ton tai va tinh
on dinh mii ciia nghiém dirng.

Tir khoa: Phuwong trinh parabolic khéng dia phwong, nghiém yéu, tdp hit toan cuc.

1. DPAT VAN BE

Trong nhitng ndm qua, viéc nghién ctru dang di¢u tiém can nghiém thong qua nghién
cuu tap hut toan cyc nhan dugc sy quan tAm manh mé cua nhiéu tac gia ddi voi nhiéu loai
phuong trinh dao ham riéng [2, 10, 13, 15], dac biét, cac phuong trinh parabolic lién két véi
toan tir (=A, Hy(Q))[2, 6, 7, 10, 13]. Nhitng nim gan day, phuong trinh parabolic khong
dia phuong da dugc nghién ctru rong rai.

Trong bai bao nay, chiing t6i nghién ciru mot 16p phuong trinh parabolic phi tuyén véi
phéan tir khuéch tan khong dia phuong

u,—divia(lull, IVu)+ fu)=g(x), xeQ,t>0,

Hy ()
u(x,t)=0, xeoQ,t>0, (1.1)
u(x,0) =u,(x), x e

Trong d6 Q c R" 1a mét tdp ma, bi chdan v4i bién OQ lién tuc Lipschitz, ham phi
tuyén f,hé s6 khuyéch tan a vangoai lyc g théa man cac diéu kién sau:

(H1) a e C(R,R,) phu thuoc vao chuin H! cia u nghia 1a a=a(ulf, _)théa

Hy(Q)
man diéu kién:
i) a 1a ham bi chan, trc 13 ton tai hai hang s6 dwong m va M sao cho:
O<m<a(t)sM, VteR. (1.2)
it) s > a(s”)s khong giam. (1.3)

(H2) f:R — R 1a m¢t ham kha vi lién tuc thdéa man:

123 Giang vién khoa Khoa hoc Ty nhién, Truong Dai hoc Héng Duic
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alul"—c, < fwu<c,|ul’ +c,, (1.4)
f(w) =2 —c;, (1.5)
véig >2,va ¢,,c,,¢C,,cy 1a cac hang s6 duong.
(H3) geL’(Q).
Ky hi¢u:
Q, =Qx(0,T), V=L(0,T; Hy(Q)NL(Q,), V' =L (0,T; H ' (Q))+ L (Q,)
(o x 1 1
trong d6 (q,q") 1a cdp doi ngdu, nghia la —+— =1. Gia sir u, € L*(Q).

q9 4
Pinh nghia 1.1. Mt ham u dwoc goi la mét nghiém yéu cua (1.1) trén khodng

(0,7) néuu eV, u eV, u(x,0)=uyu, hau khdp noi trong Q.

IQ (utv+a(|| ullP, WuVv+ f(u)v—gv)dxdt =0, (1.6)

Hy(Q)

voi moi ham thir veV .

Boivi, néu ueV vau, eV, thi ueC([0,T];L(Q)). Diéu nay giai thich cho diéu
kién dau cia bai toan (1.1) c6 nghia. Goi A, >0 1a gia tri riéng dau tién cta toan tir
(=A, H)(Q)) . B6 d sau day 1a mot hé qua truc tiép cta bat dang thire Holder, bat dang thirc
Young va phép nhing compact H,(Q) cc L*(Q).

Bo dé 1.1. Gia sir u € H,(Q).

Khi do,

1
2 2
Iqudx <ellu HHgm) +EH g ||L2(Q)a Ve>0.

Str dung phwong phap xap xi Faedo - Galerkin va bd dé compact Aubin - Lions -
Simon, ta c6 dinh ly sau:

Pinh Iy 1.1. [7] Gia sir cdc gia thiét (H1), (H2) va (H3) dwoc théa man, véi moi
u, € *(Q), bai todn (1.1) ¢6 duy nhat nghiém yéu toan cuc trén khoang (0,T) . Hon nita,
dnh xa u, = u(t) la lién tuc trong (I*(Q), L’ (Q)).

Y nghia cta bai toan xuét phat tir y nghia cta cac phan tir khong dia phuong va ting
dung cua toan tir Laplace trong cac linh vure khoa hoc. Cac phan tir khong dia phuong c6 thé
cho cac két qua chinh xac hon. Thi dy, trong cac h¢ dong luc dan s6, hé sb khuyéch tan a
duoc gia thiét phu thudc vao téng dan s6 toan mién hon 13 vao mot mat do dia phuong. bé
biét thém chi tiét cling nhu cac dang khéac cta cac phan tir khong dia phuong, doc gia co thé
xem cac tai li¢u tham khao [3, 4, 5, 6, 8, 11, 14]. Tuy nhién, su Xuét hién cua cac phﬁn t
khong dia phuong trong bai toan lai gay ra cac kho khan toan hoc khién cho viéc phan tich
bai toan tr¢ nén phuc tap hon.

Bai b4o ¢6 cdu triic nhu sau. Trong muc 2, chiing t6i nghién ctru su ton tai ctia cac tap
hat toan cuc trong (L*(Q),L*(Q)) thong qua cac wdc lugng tién nghiém trong L*(Q),
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H,(Q) va tinh compact cta phép nhing H,(Q) cc L*(Q).Tuy nhién, chiing t6i thuc sy
gip kho khin trong muc 3 khi ching minh sy ton tai clia cac tap hit toan cuc trong
(L2 (Q),L1(Q)) va (A(Q), Hé Q)N L'(€Q)). Boi voi cac gia thiét (H1), (H2), (H3) nghiém
cua bai todn nim trong H 01 Q)N L (Q), vi vay ching ta khong c6 cac phép nhiing compact
tuong mg trong cac trudng hop nay dé ching minh tinh compact tiém can cho nira nhom
sinh ra tir bai toan (1.1). Pé vuot qua nhimg kho khin nay, chung t6i khai thac hudng tiép
can duoc str dung gan day khi nghién ctru cac bai toan phuong trinh dao ham riéng duoc
trinh bay trong [13, 15]. Phan cudi duoc danh cho nghién curu sy ton tai va tinh on dinh ma
cua nghiém dung.

Cdac ky hiéu: Chung t6i su dung C dé ky hiéu hi“ing s6 ma gia tri co thé thay doi trong
mdi 1an xuit hién. Qu>M)={xeQ:u(x)2M} va Qu<-M)={xeQ:u(x)<-M}.
(.,.y dung dé ky hiéu ca tich vé huéng va tich di ngau.

2. SU TON TAI CUA TAP HUT TOAN CUC

Nho Dinh 1y 1.1, ta xdy dung duge nira nhém lién tuc S(¢) : L*(Q) — L*(Q) x4c dinh
boi S(¢) :u, > u(t) véi S(t)u, 1a mot nghiém yéu toan cuc cua (1.1) véi diéu kién dau
u,. Sau day, chung toi chi dua ra céc tinh todn co ban, cac chung minh chdt ché nho sir
dung phuong phap xap xi Galerkin va B6 dé 11.2 [10].

Ménh deé 2.1. Nua nhém {S(¢)}., c6 mot tdp hap thu bi chin B, trong
(L), L ().

Churng minh:

Nhan phuong trinh d4u tién cua bai toan (1.1) v&1 u va str dung tich phan timg phan, ta c6

1d 2 2 2 _
5% | u ||L2(Q) +a(|u HH(‘)(Q)) | ||H$(Q) +Igf(u)udX— Iqudx (2.1)
T (1.2), (1.4) vaBb dé 1.1, suy ra
d 2 2 1 2
ZHL{ ||L2(Q) +mA, ||lu HLZ(Q)S 2¢, |Q|+ﬁ||g HLZ(Q)
Ap dung bét déng thirc Gronwall, ta cé:
lu@) B, g <ty ey € + R A=), 22)

Q)

voi C=ma, R, =2¢,|Q) +L/11 lgIP. . .Bétding thitc (2.2) kéo theo B, = B(,/p, )
m

v6i p,=2R, la mot tap hép thu bi chin cua {S(f)},., nam trong cip khong gian
(I}(Q), (). Nghia 1a véi mdi tap B trong L*(Q), déu ton tai T, =T, (B) chi phu thude

duy nhat vao chuan L’ cua B thoa min, V¢>T,, Vu, € B.
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INGIN ANEe (2.3)
Ménh dé 2.2. Nita nhém {S(®)},., co mot tap hdp thu bi chan B, trong
(L*(Q), Hy(Q)).
Chitng minh.

Nhan phuong trinh dau tién ctia bai toan (1.1) v&i —Au, sir dung tich phan timg phan,
(1.2) va (1.5), ta thu dugc
1d

[l

2
2dr @ " Hu HH @ m| Au HLZ(QF( +e)lu ||H Loy &Au)  (2.4)
Mat khac,
1 2 1 i
Grepllully g, ~(g.a0 == +e)uan—(g. o <mlldulf, o, +Clg g, +lull ) @5)

Tur (2.4), (2.5) va Ménh dé 2.1, néu u, € B, thi

+ull?, | <R ,v6i R >0 (2.6)

2
LYulp, L

dt Hy(Q)

Vi B, hut bat ky tap con bi chan cua L*(Q) nén ap dung bét dang thirc Gronwall cho

(2.6) ta c6 B = H (Q)(pl ) véi p, =2R 1a mot tap hip thu bi chin cua nira nhom
{S(t)},., trong H,(Q): Nghia la véi bat ky tap B nam trong L’ (Q), ton tai 7, = T;(B) chi

phu thude chuan L’ ciia B, théa man, V¢ >T,, Vu, € B,

150 Iy @)
Nho phép nhiing compact H,(Q) cc L*(Q), Ménh d& 2.1 va Ménh dé 2.2, ta c6
dinh 1y sau:
Pinh 1y 2.1. (Su t6n tai cia tdp hit toan cuc trong (L*(Q), L*(Q))) Néu cdc gia thiét
(H1), (H2) va (H3) duroc thoa man thi niea nhom S(t) sinh boi bai toan (1.1) co mot tap hut
toan cuc A, trong (I'(Q), L’ (Q)).

3. TINH TRON CUA TAP HUT TOAN CUC

Thuc té, chung t6i mubn ching minh sy tdn tai cua mot tap hut nam trong
(L (Q), Hy(Q) N L (Q)). Pé giai quyét van dé nay, ching t6i sir dung phuong phap duoc
trinh bay trong [13,15]. Trude tién, chung toi gia thiét a thoa man diéu kién sau:

(H1bis) a(||u |}

Ménh dé 3.1. Néu cdc diéu kién (H1bis), (H2), (H3) dwoc théa man thi nita nhém
{S(t)},., c6 mét tap hdp thu bi chan B, trong (L*(Q), H)(Q) N L' (Q)).

a (Q)) kha vi lién tuc, khéng giam va théa man diéu kién (H1).
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Chitng minh:
Gia sir cac diéu kién (H1bis), (H2),(H3) dugc thoa man. LAy tich phan phuong
trinh (2.1) trén [£,¢+1] v6i ¢ 2T} va st dung (2.3),ta thu duoc

t+1
L [a(H u Hf{ (Q)) | u Hf{ @ +J.Qf(u)udx—J.qudx]ds S%. (3.1)

bat F(u) :J-:f(s)ds. Tir (1.4) va (1.5) suy ra ton tai cac hiang s6 duong Cs,Cq

théa man:
e |ul —c, < F(u) <uf (u) +%3 lul . (3.2)
Do do, J. F(u)dx < J. f(u)udx 4 8P (3.3)
Q Q )
Tu (3.1) va (3.2) suyra
t+1 £, (c +1)
J By )y o +], Pl = [ guacas < 28950

Mit khac nhan phuong trinh dau tién cta (1.1) voi u,, ta thu dugc

d 2 2
g, I, gy + m[amu@@wu@®+hmww—gwa]
=la(||u||2 Ml Dl
2 HY(Q) HY(Q) dt HY(Q) " (3.5)
bat: L= sup |a’(s)|. Tur (2.6), (2.7) va (3.5) suy ra: Néu u, € B, thi:
0<s<p
d
% [2 a(|| u ||2 (Q)) | u ||2 @ +IQF(u)dx—Iqudx] < LRlz. (3.6)
Do do, tur (3.4) va (3.6), su dung bat dang thirc Gronwall déu, ta c6
1 ¢, +1)+2LR}
Sl o)l g+ Fad— [ guav s 2G5

Stdung (1.2), (1.4) vaB6dé 1.1 taratratir (3.7) va (3.2),v6imoi t>7T, =T, +1
va u, € B, thi
i, IE, o+, 1, < (38)
Vay nira nhém {S(¢)},., 6 mot tap hap phu bi chin B,.
Ménh dé 3.2. Nira nhém {S ()},5 la chudn yéu lién tuc trén S (B,) voi B, lamot tap
hdp thu bi chan nam trong khéng gian (L (Q), Hy(Q) "L (Q)) thu dwoc tir Ménh dé 3.1
Churng minh:

159



TAP CHi KHOA HQC TRUONG PAI HQC HONG PUC - SO 35.2017

Chon Y =I*(Q), X =H)(QNL (), két luan sau thu dugc tryc tiép tir Dinh 1y 3.2 [13].

Pinh 1y 3.1. (Su t6n tai tdp hit toan cuc trong ((L*(Q), L (Q))) Gid sit cac diéu kién
(H1bis), (H2), (H3)duwoc théa man. Khi d6 mia nhém {S(t)} ., lién két véi bai toan (1.1)
c6 mot tdp hut toan cuc A, trong (L (Q), L (Q)).

Chitng minh:

Tl Ménh dé 3.1, Dinh Iy 2.1 va Dinh Iy 2.6 [13], &€ chimg minh sy ton tai tap hut toan
cuc A, ta can chtng minh rang Ve >0 va tap con bat ky bi chin B — L*(Q) ton tai hai

hang s6 duong T =T(g,B) vA M = M (&) sao cho: j ml’<Ce, YuyeB vat=T,

Qul=M)
trong d6 hang s6 C khong phu thudc & va B. Theo B6 dé 2.4 [13]: Ve >0 cb dinh,
36>0, T=T(B) va M =M(¢) sao cho d0 do Lebesgue |Q(S®)u,=M)I<J ,

Vu,eB, 12T va | g P<e. (3.9)

QS ()ug|=M)

Nhan phuong trinh dau tién ctia (1.1) véi (u— M) ta duoc:

u, (u=M)" —a(llull, AW —MY"+ f)u—-M) =g(x)w-M)"".  (3.10)

Hy(Q)

Trong &6 (u— M), 1a phan duong ctia (u — M) nghia la

u-M , uxM,
(M—M)+:
0 , u<M,
M 1a mot hing sb dwong. Tu (1.4) , v6i u>M va M du 16n, ta co
f)y=c |ul"".
Do do,

f@) =M = ful™ (u-M)T" :%W [ =M +CE|“ " =M

* *

> %(u — M) +% ]’ u—M)! > %(u — M) +%qu2 w-My (.11

Hon nfra,
* 2
gu-My" < -y 180 (3.12)
2 2c
T (3.10), (3.11) va (3.12) suyra:
1d

_ q _ 2 2 _ q-2
q dt Q(MZM)(M M)+dx+(q I)J.Q(uZM)a(H u ||H$(Q)) | Vu| (u M)+ dx

" 2 M J.Q(uZM)(u M)+dxs

2
2¢c .[Q(uZM)|g |
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Do doé,
d q C* q-2 q q 2
- _ il _ <_1
dt Q(uZM)(u M)+dx+ 2 M J.Q(uzM)(u M)+dx 2c .[Q(uzM)|g|
Str dung bét ding thirc Gronwall, ta co
—i M7 _i MI2;
MYy < _ M) 2! _ g 2 2!
.[Q(uZM) (u M)+dx - .[Q(uzM) (u(O) M)+dx € c*zM(H) Q(uZM)Ig | dx e
q 2
+ M IQ(uzM)lg " dx.
Vé6i T va M du 16n, két hop voi (3.9) taco
_ q
J-Q(UZM)(u M)!dx<e¢ (3.13)
Tuong tu, 1dp lai cac budc trén véi (u+ M) thay vi (u—M), trong do
u+M , us-M
u+M)_=
0 , u>-M
- . g
Ta ciing thu dugc: jQ(MS_M) (w+M) "dx<e (3.14)

T (3.13) va (3.14),voi T va M du 1on, suyra:j (Ju|-M)?dx < & . Do do,

Q(ju[=M)

(lu y—M)qu+2qj M ?dx

Q(luj=2M)

| dx = =M +M [ dx <2

J-Q(\u\22M) Q(lu|=2M) Q(ul=2M)

<20 jg(‘u‘zm) (lu|-M)dx < Ce,
voi T va M dilonva C khong phuthuge & va B. Vay, nranhom {S(¢)},., c6 mot
tap hit toan cuc A, trong (L*(Q), L (Q)).
B6 dé 3.3. Gia sir cdc diéu kién (H1bis), (H2), (H3) dwoc théa man. Khi d6 moi tdp
con bi chdn B trong L' (Q), ton tai s6 T,=T,(B)>0 sao chollu,(s) Hiz(g)é P, Yy €B, Vs 2T,

trong dé u,(s) = %(S(t)uo) |._, va p, la mgt hang s6 dwong khong phu thuée u,.

Chitng minh
Lay dao ham phuong trinh dau ctia (1.1) theo thoi gian, ky hiéu v = u,

v, —div(a(|u ]} )Vv)—zdiv(a'(HuHZ )(IQVu-Vvdx)Vu)+f'(u)v=0- (3.15)

Hy(Q) Hy ()

Lay tich v6 hudng ctia phwong trinh trén véi v, va sir dung (1.5) ta thu dugc:

1d 2 2 2 ' 2 ] 2 2
EEHVHLZ(Q) +alul?, )] VvF de+2a'(lull, (] Vavvdey <clIvIE, , (3.16)

Do a khong gidm, (3.16) kéo theo
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d
Ly, 26 v G.17)

Mit khac tr (2.6), (3.4), (3.6) va (3.7) suy ra:

t+1 2
L lu, |2, de<C (3.18)

2(Q)

trong d6 C 1a hiang s6 duong va ¢>T,. Két hop (3.17), (3.18) va ap dung bat
dang thic Gronwall déu ta thu duogc: || u, H;(Q)S Py, t2T,=T,+1 va p; la mot
hang s6 duong.

Dinh li 3.2. Gid su cdc diéu kién (H1bis), (H2), (H3) duoc théa man thi nira nhom
{S(t)},., lién két véi bai todn (1.1) cé mét tap huit toan cuc A trong (I(€), Hy(Q) ML ().

Chitng minh: Tt Dinh 1y 4.7 [15], Ménh dé 3.1 va Ménh dé 3.2, chung ta chi cin
ching minh nira nhom {S(¢)},., 1a compact tiém can trong khong gian (£(Q), Hy(Q L (QY).
Dé ching minh diéu ndy, chiing ta s& chimg minh {u, (¢,)} 1a mot diy Cauchy trong H}(Q).
Ta co:

(a( xPx=a(| y[)y,x=y) =<j§%[a(|sx+<1—s>y|2>|sx+(1—s)<sx+<1—s)y)]ds,x—y>
Sx=yP [ a(sc+(1-5)y )| sv+(-s)y|ds+2[ a'( sx+1=5)y PX(sr+A-)p).x-2) ds
Zmlx—ylzjds >m|x—yl|.

Do do, v6i u,,u, € Hy(Q) thi

~Callu 1By o )80, + alluy 1B, ) YAy, (1~ )

Hi(Q)

= {_(allu, I, WV + (alluy B, ) IWu).V (=)

Hy(Q)
2

Hy(@Q) (3.19)
Nho Binh 1y 2.1 va Dinh 1y 3.1, chung ta c6 thé gia st {u, (z,)} 1la mot day Cauchy
trong L’ (Q) va L!(Q).
Tu (3.19) taco:

>m|lu, —u, ||

m Huna,,)—um(rm)l!i,é(ms<—%un(r,,>—f(una,,))%um(rm)+f(um<rm)),un<r,,>—um(rm)>
< jQ%un(rn)—%um(tm)||un<tn)—um<tm>|dx+ [V, )= £, ) 1,(1) —u,, (8,) | dx

)= 01,0, s 1000, s+ 0D =10, 0D )=,
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Sir dung B6 dé 3.3 va tinh bj chin ctia f(u,(¢,)) trong L7 (Q) suyra {u (z,)} 1a diy
Cauchy trong H}(€2). Do d6 nira nhom {S(£)},., 1a compact tiém can trong (H,(€) ML ().

4, SU TON TAI VA ON PINH MU CUA CAC NGHIEM DUNG
Pinh nghia 4.1. Phdn tir u" € H)(Q) N L (Q) duoc goi la mot nghiém dig ciia bai
toan (1.1) néu, véi ¥Yv e H)(Q) N L (Q),
a(lu” |‘§{é(ﬂ)),[g Vu' Vvdx + IQ f(u")yvdx = IQ gvdx. (4.1)
Pinh li 4.1. Gid sit cac diéu kién (H1), (H2), va (H3) duwoc théa man thi bai todn
(1.1) c6 it nhat mét nghiém dieng u” théa man
la” 1, o)+l 1, 0, S 4 (4.2)
trong do
, 2miAc, | Q|+ g ]

L(Q)

. Hon nita néu (H1bis) théa man va c; <ml, (43)

4min{l, 231
m

voi A la gia tri riéng dau tién cua todn tir (=A, H)(Q)). Thi nghiém dirng cia (1.1)
la duy nhat va én dinh mii.
Chitng minh.
i) Sw ton tai Lay u, = Y 7, trong d6 {e;}7 1lamotcosdcua Hy(Q)N L (Q). Ky
=1

hi¢u V =spanie,e,,....e, }.
Theo (4.1) ta co:

a(|Vu, HZ(I](Q))J.Q Vu, Vvdx + IQ f(u,)vdx = IQ gvdx, 4.4)
véimoi ham thu veV, .
Ta xay dung toan trsau R :V — V xac dinh boi:
(Ru,v)=a(lu HZ&(Q))J.QVM.Vvdx + J.Q f(u)vabc—_[Q gvdx Nu,vel, .
Str dung bat dang thirc Cauchy, B6 dé 1.1, (1.2) va (1.4) suy ra:
(Ru,uy=a(lu Hi{é(ﬂ)),[gwu P dx + IQf(u)udx—Iqudx

2

e q I
e A

H(Q) rQ

2mﬂ100|Q|+gi2(Q)]

m 2c
> [lulf, g+, v
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>?mm{1 Ul o+l o ], (45)
2mic, | Q|+l gl
YO<z<mueV, va [= o ~. Tir (4.5) suy ra: (Ru,u) 20,
4min{1,—c1 A
m
2 —
VYu eV, thoa man: ||u||H(Q)+||u||Zq(Q) L.

Do d6 nho mot hé qua cia dinh 1i diém cb dinh Brouwer [12, Chapter 2, Lemma 1.4]
+lu, 19, <t (4.6)

suyra: Ju, €V saocho R (u,)=0 voi Hu I It

HY(Q)
Do d6 {u,} bi chan trong H}(Q) L(Q). Sir dung tinh compact ciia phép nhiing tir
H(Q)N L(Q) vao [’ (Q), ta cé thé trich duge mot diy con clia {u,} (dugce ky hiéu tuong
ty) hoi tu yéu trong H Q)N LY(Q) va hdi tu manh trong [*(Q) téi phan tir
u' e HY(Q)NL'(Q) . Do d6, ton tai mot day con hoi tu hau khip noi trong Q. Hon nita,
. = ! 1 A 2 . = -1
f(u,) bi chin trong L' (Q), feC'(R) va —(a(lu, ||H (Q))Aun) bi chan trong H ™ (Q).
Ap dung thu thuat chéo hoa va sir dung Lemma 1.3 [9, p.12] va Theorem 4.18 [10, Chapter
J * ! N 2 *
4], ta ¢6 f(u,)— f(u") trong L' (Q) va —(a(|u, ||H (Q))Aun) —a(||u ||H (Q))Au )
trong H™'(Q). Do d6, u" € H)(Q) L7(Q) 1a mdt nghiém dimg cta bai toan (1.1). Bét
dang thie (4.2) thu duoc truc tiép tir (4.6) khi n tién ra v6 clng.
ii) Sw duy nhat va on dinh mii: Dat w(t) =u(t)—u ,tachd
IQ wvdx + IQ(G(H u ||i1 @ ) (Q))Vu )Vvdx+j (f@)— f(u))vdx =0,
v6i moi ham thr ve H)(Q) N L (Q).

Déc biét, chon v =w, ta co:

(Wl 0 +_[ (a(||u||2 o)Vu—allu’ [, (Q))Vu*),v(u_u*)dx

+j (f(u) — [ —u")dx =0,

Tur (4.3) va (3.19),suyra —||w||L2(Q) +2(mA, — c3)|| W||L2(Q)_O. Apdungbétdéng

thirc Gronwall cho bat dang thirc trén ta ¢6 || w(?) H 2 Q)_H w(0) | 2@ g 2mhma)t

Do d6 nghiém dimng cua (1.1) 1a duy nhat va 6n dinh mi.
5.KET LUAN

Bai bao d3 phat biéu va trinh bay hoan chinh nghién ctru ddng diéu tiém can nghiém
ctia mot 16p phuong trinh parabolic twa tuyén tinh théng qua nghién ciru su ton tai cac tap
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hut toan cuc. ngoai ra, bai bao con trinh bay su ton tai va 6n dinh mil cua nghiém dung ctua
bai toan.
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THE ASYMPTOTIC BEHAVIOR OF SOLUTIONS FOR A CLASS
OF NONLOCAL PARABOLIC EQUATIONS

Le Tran Tinh, Mai Xuan Thao, Nguyen Thi Sam
ABSTRACT

In this paper we consider a class of nonlinear nonlocal diffusion problems involving
Laplacian operator where the nonlocal quantity is present in the diffusion coefficient which
depends on-norm of the gradient and the nonlinear term satisfies a polynomial growth. By
using Faedo - Galerkin method, we first prove the existence and uniqueness of weak
solutions. Then we study the asymptotic behavior of solutions by investigating the existence
and regularity of global attractors in various bi-spaces. Finally, we study the existence and
exponential stability of the unique weak stationary solution to the problem.

Keywords: Nonlocal parabolic equations, weak solution, global attractors.

166



