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PONG NHAT THUC POHOZAEV CHO HE PHUONG TRiNH ELLIPTIC

SUY BIEN VA UNG DUNG

Pham Thi Thiiy', Lé Thi Hong Hanh?

Yvieong Pai hoc Su pham - PH Théi Nguyén, 2Truong Pai hoc Hoa Lur

TOM TAT

Trong bai bao nay ching toi nghién ctru sy khong ton tai nghiém khéng tim thudng ciia hé

Au+f(xu,v)=0trong Q
phuong trinh {A v+g(x,u,v)=0trong Q
u=v=0trén oQ

& day Q 1a mot mién bi chin véi bién tron trong khong gian | (N >2) va A, 1a toén tir elliptic
y No( , ou

suy biéencodang A u=>» —| y° — |,
y ang A, ;axi(%axi]
trong d6 y = ( Vir Vo VN ) thoa man mot sd didu kién cho trudc. the given tolerance Két qua nay 1a

su tdng quat trong bai bio ciia N. M. Chuong; T. D. Ke [N. M. Chuong; T. D. Ke (2004),
Existence of solutions for a nonlinear degenerate elliptic system. Electron. J. Differential

Equations, no. 93, 15 pp.] cho todn tir A -
T khéa: nghiém khong tam thuong, todn tir A, , hé phuong trinh elliptic suy bién, dong nhat

thirc kiéu Pohozaev, hé Hamiltonian

GIOI THIEU
Trong [2] va [4] da dua ra khai niém toan tu

N
A,nhu  sau A =)0, ( 740, ) véi
i=1
7 =771y ) 1a ham lién tyc trén ; " thoa
man diéu kién sau:

1. Ton tai mot nhom (3, )eo thoa man

St
51(x):ét(xl,xz,...,xN):(t€1><1,t€2x2,...,thxN),
Vi

l=g<g <..<6y,7 (6, (X)) =t""% (%),
vxei N, vt>0,i=1..,N;
2. 7 =L7(X) =7 (X X0 )si = 2,0, N;
3. Ton tai hang s p >0 théa man
0<x0, 7 (X) < oy (X),
Vke{l,...,i—l},Vi:2,...,N,Xei T;
4. Voi mdi
X = (%, Xy Xy ) €1 N0 = ()X [Xy ]) -

“ Tel: 0913 005027

Gia st Q 1a mot mién bi chan véi bién tron
trong khong gian ; “(N>2)va 0eQ. Ching
ta xét bai toan Dirichlet sau:
Au+ f(xu,v)=0trong Q
ANv+g(xu,v)=0trongQ (1.1)
u=v=0trén oQ
0 day f(x,y,z),9(xy.z)1a cac ham lién tyc
théa mén céc diéu kién cho trudc. Pat

N
N=>6.T =(e%, &% 4%y ),
i=1

N
Tu=>"£X0,U=£X0,U,0, =70, 7,0y, 7y )-
=

Pinh nghia: Mién Q dugc goi la &, hinh sao
tai 0 néu 0eQ va (T,0)=0,v6i moi diém
trén aQ, vla vecto phap tuyén ngoai ciia Q.
S1) Ton tai ham H(x,u,v)eC'(Qx; ?) thoa
man:

o,H="f,8,H=g,H(x0,0)=0vxeQ.
Trong truong hop

L (1,1,.__,1,‘x(1)"‘ 7_,_,‘x(1>‘k)
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cO N, s& 1 va N-N,sb |x(1>|két qua cua bai
bao da dugc trinh bay trong [2] va [3].
Trong bai bao nay chung t6i chi ra dong nhat
thirc Pohozaev d6i v6i hé phuong trinh
elliptic suy bién va ung dung cia dong nhat
thac do ‘df)i voi sy khong ton tai nghiém
khong tam thuong cua hé phuong trinh
elliptic suy bien.
KET QUA CHINH
Dinh Iy 1. Néu Q 12 5, hinh sao tai 0 va cac
ham (..,
Néu (uv)eH?*(Q)xH?*(Q) la nghiém cua
Bai toan 1.1. Khi do ta co
2N [G(X,u)dX +2[(T,VG)dX

Q

),9(.~.) théa man diéu kién SI.

:(ﬁ—z)juf (X,u)dX + I <T,u>|u7|2|8uu|2 ds

Chtng minh
Taco

[, (%G(X,u))dx
Q

=[G(X,u)dX +[x (go,u+0,G)dX =0.
Q Q

Khi d6 ta co

jG (X,u)dx =—[x (ga,u+0,G)dX,
Q

jeG(x u,v)dx

=—[&x (go,u+ fo,u)dx—[zxa, Hdx,

Q Q

N H(xu,v dx+i]sx.6x‘de:—iJEixi(gax‘u+fax‘u)dx,
Q

i i=1 i=1

e Q

Dou,vla nghlem cua h¢ nén ta co:

ﬁj (xu,v) dx+j (T, VH)dx = j((T,Vu)Ayv+<T,Vv>Ayu)dx

Q Q Q

N
(axa uo, (yzax V)+£X0,v0 ( faxju))dx
j=

117X IIXX

i,j=1g

- j(gixioxiuaxj (roxv)+ex0,v0, (yfaxlu))dx
Q
Theo cong thirc Green ta co:

16

J'(gxa uo, (yjax V)+£X0,V, ( faxlu))dx

Q

= J(aixiaxluyfaxlvuj +gixiaxiv;/jzaxiuuj)ds
oQ

£(a (g,x,axu)( faxjv)+a (gxa v)( jzaxlu))dx:lﬁl2

Khi d6 ta co:
1, :—j(g,.a

j(s .0 uyfa V+e,

IIXX
Q

IZZ:—J'( X0, u;/JaXVU +&X0 v;/Ja uu)dS

o

« U7[0, V&0, Vy[0, u)dx

X.0

7 XX

v;/jzaxlu)dx =l +1,
+f (@, (%720, V)0, u+0, (&% yfaxju)axjv)dx =1 +1,

Q
I, j(gy,a VO, u+57J6 uo, v)d
Q

+.[(‘971X- 1, VO, U+ 7%,

17 XX

uaxjv)dx
+_|‘(g,x,8X )ox;vo, U+EXD, (;/f)@xjuaxjv)dx
Do ham y, thoa man tinh chat 1, 2 nén ta co:

sixiéx_ ;/j2 :(25- —1)7/
Iy =2N (V0,9 v)ox- |22+2j(g -1)( a0, u+ 770, 00, vk

IR
Q

2 do vay

:(2N—4)_[<V7u,vyv>dx—lzz— 2
Q
Nén
1, ==+ (2R =4) [(V,u,V v)dx—1,,-21,,
Q

—%I1+(ﬁ—

= l,+1, = Z)J'<Vyu,vyv>dx
Q

Do vay
ﬁ;[H (x,u,v)dx+;[<T,VH>dx :%I1 +(ﬁ—2)£<vyu,vyv>dx

= [(T.0)o,[ ,u0,vds + (N -2) [(V,u,v,v)dx
oQ Q

Mat khac do u, v 1a nghiém cia hé phuong

trinh nén ta c

J(Vyu,Vyv)dx:'[vf (x,u,v)dx:Iug(x,u,v)ds

Q Q Q

:>j'<V7u,Vyv>dx:J.tvf (x,u,v)+(1—t)ug(x,u,v)dx,Vt €]
Q Q

Nén ta c6 diéu phai ching minh.

Str dung Pinh 1y 1 ta ¢6 hé qua sau:

H¢ qud 1. Gia st Q & 6, hinh sao tai 0 va

thoa man diéu kién (S1). Néu ton tai te;

thoa man
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N.H (x,u,v)+<T,VH><(ﬁ—2)
(tf (x,u,v)+(1-t)g(xu, v)) vxeQ,(uv)e; 2’
Khi d6 hé phuong trinh khéng c6 nghiém
dwong thuée H?(Q)xH?*(Q).
H¢ qua 2. Gia st Q 12 5, hinh sao tai 0. Néu
bai toan
-1

Au+|v]”"v=0trong O
Av+|u" u=0trong Q
u=v=0trén oQ

¢6 nghiém duong thuéc H?(Q)xH?*(Q) voi
p,q>1. Khi d6tacod
1,1 N-2

p+1 g+1 N
Hé qud 3. Gia st Q 1a 5, hinh sao tai 0. Néu
a, >0 va

lva 1+f _ N-2

p+1 q+1 N -

Khi d6 bai toan
Au+|x" M v=0trong Q
Ayv+|x|ﬁ u/*"u=0trong

u=v=0trén oQ

khong co nghiém duong thudc

H? (Q)xH?(Q).
Chirng minh. Gia su bai toan cé nghiém
dwong thuéc H?(Q)xH?(Q)

Tach H(x,u,v):i|x|“|u|'°+l+i|x|ﬂ|v|q+1
p+1 g+1

q+1

nga H(xu,v)<

%o, A+ 2
g+1
Do vay

N_[H xuv dx+.[T VH dx

ﬁﬁ p+1
<= E [l d

e R [ o o
p+1 ¢ g+l ¢

Dou,vla nghlem cua hé phuong trinh nén

I<Vyu,Vyv>dx = j|x|“ |v|p+1 dx = j|x|ﬁ |v|q+1 dx
Q Q Q
ﬁ.[H (x,u,v)dx+J<T,VH )dx
Q Q
:(ﬁ —2)I|x|“ Ju"" dx + j <T,u>|uy|2 d,ud,vds
Q oQ
Khi d6 ta co

(I<\T—2)_.‘|x|a|u|‘”1
Q

< N +ﬁa.[|x|a|u|p+1 dX
p+1

JNp I ax
q+1 o

I <T,u>|uy|2 d,ud,vds
oQ

< —(ﬁ—2)+ N+Na N+NA J'|x|“|u|p+ldx<0
p+1 g+l Jg

Mau thuan do u, v 1a nghiém duong va Q la

6, hinh sao tai 0 nén

[(T.0)o,[ 8,u0,vds 2 0.
oQ

Nén ta c6 diéu phai chimg minh.
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ABSTRACT
POHOZAEV'S IDENTITY FOR A NONLINEAR DEGENERATE ELLIPTIC
SYSTEM AND ITS APPLICATIONS

Pham Thi Thuy®", Le Thi Hong Hanh?
University of Education — TNU, 2Hoa Lu University, Ninh Binh

In this paper, we study the existence of solutions for degenerate elliptic systems
Au+f(xuv)=0inQ
ANV+g(xu,v)=0inQ
u=v=00noQ

where Q is a bounded domain with smooth boundary in ; ™ (N >2), A, is the subelliptic operator
of the type
No( , ou

Au=>—|y —|.

’ ;axi (y 8xi]
This result is a generalization of that of N. M. Chuong; T. D. Ke [N. M. Chuong; T. D. Ke
(2004), Existence of solutions for a nonlinear degenerate elliptic system. Electron. J. Differential
Equations, no. 93, 15 pp.]
Keywords: non-existence, A —Laplace operator, degenerate elliptic equation, Pohozaev's

identity, Hamiltonian system
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