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Tém tit

Chiing tbi dua ra mot chiing minh don gian vé su khong ton tai nghiém duong cua bét déng thiic parabolic u, — Au = u”
trong khong gian R” x R. Chitng minh ctia chung t6i dua trén mot 1ap ludn méi vé nguyén ly cuc dai.

Tir khéa: Két qua Fujita; dinh 1y kiéu Liouville; bat dang thiic parabolic.

Abstract

We put forward a simple proof of the nonexistence of positive solutions of a parabolic inequality u; —Au = u” in R” x R.

Our proof is based on a new argument of maximum principle.

Keywords: Fujita result, Liouville-type theorem; parabolic inequality.

1. M6 dau

Chung t6i nghién ciu dinh ly ki€u Liouville
cho nghiém c& dién ciia bat dang thic parabolic

u—Auz=uP, (D

trong khong gian RN xR. S6 mii p dugc xét & day
12 s6 mi thuc tuy y. Bat dang thic (1) da dugc
nghién ciu rong rai va dudc xem la mot trong
nhiing bai todn co ban nhit clia phuong trinh dao
ham riéng phi tuyén, xem [1, 2, 3, 4].

Dinh ly ki€u Liouville cho bai todn parabolic
12 su khong ton tai nghiém khong tim thudng

trong toan bd khong gian RN x R hoic nita khong
gian RN x R, . Trong nhifng nim gan dy, dinh 1y
kiéu Liouville trd thanh mot trong nhiing cong
cu quan trong d€ nghién cifu cac bai todn bién va
cdc bai todn gia tri ban dau ctia phuong trinh dao
ham riéng phi tuyén, bdi vi rit nhiéu tinh chit
dinh tinh clia nghiém 1a hé qud cta dinh Iy kiéu
Liouville (xem [5]).

Déi véi bai toan (1), két qua Fujita khang
dinh sy khong ton tai nghiém khong tim thudng
trén ntta khong gian RY x R, véi diéu kién sé mi
1<p=2 xem [1] va [2, 6, 7, 8]. Két qua
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trén chiing minh su khong ton tai nghiém khong
am khong tAm thudng ctia bai todn (1) trong toan
khong gian RV x R vé6i diéu kién 1 < p < M

Khi p > == N 2 két qua trong [9, Example 1] ch1 ra
ring ham )

>0, xe RN,
<0, xe€ RN
. (2)
1a mot nghiém khong am khong tam thuong cua
(1) trong RN x R, v6i k va y 1a cdc hiang s6 dudc
chon sao cho

5= 1+m|
u(x,r):{’O” P exp(—y——)

1 1
{ZN(pl) <Y=wn 1

0<k=(2ny-55)"".

Khi p = 1, dé thdy ring ham sd u(x, 1) = e’ 1a
mot nghiém duong ctia (1) trong RY x R. Ngoai
ra, khi 0 < p <1, ham s

1 .
IT A~
u(x,t):{t P néut>0, 3)

0 néutr<o0

12 mot nghiém khong 4m khong tim thudng clia
(1) trong RN x R. Tir day, ta c6 dinh ly Liouville
t6i uu cho nghiém khong Am clia bai toan (1)
nhu sau.

Pinh ly A. Gid sit p > 0, khi dé bai todn (1)
khong co nghiém khong cim khong tam thuong
trong RN x R néu va chi néu 1 < p < 2,

Chii y ring két qua Liouville cho nghiém
duong khac biét so v6i nghiém khong am. Ta thiy
nghiém dudc xay dung & (3) (tuong ung & (2))
cho trudng hdp p € (0,1) (tuong tng p > ME2)
c6 khong di€ém khi 7 < 0. Mot cau hoi tu nhién
dit ra 1a c6 ton tai hay khong nghiém duong clia
bai toan (1) trong truong hdp p € (—oo,1) hodc
p > 2 Trong bai bdo nay ching t6i dua ra cau
tra 18i cho trudng hop p € (—oo, 1). Két qué chinh
cua ching t6i nhu sau.

Dinh ly 1. Bai todn (1) khong cé nghiém duong
trong RN xR néu p < 1.

Dua vao két quéa ctia Dinh 1y 1 va Dinh Iy A,
ta thu dugc két qua vé su khong ton tai nghiém

duong ctia bai todn (1) trong RN x R véi diéu kién
ctia s6 mii 1a

p e (o0, 1)U (1L, (N +2)/NI.

Sau day ta s€ di vao ching minh Pinh ly 1.

2. Ching minh Pinh ly 1

Gia st phin chiing ring bai toan (1) c6
nghiém duong u trong RN x R.
bit z:= u~!, khi d6 bai toan (1) trd thanh
Vz?

-z +Az -2 > z27P. )
z

Chon ¢ € CP[RYN x R) 1a ham cut-off théa man
¢p=1tentap {(x,0):|xI*+|71<1} vap =0 trén
{(x, 1) :1x1*+ 7] > 2}. Vi mbi R > 0, ta dit

¢r(x, 1) =™ (x/R, t/R?),
ZR(x) t) = Z(xy t)(PR(xy t)r

v6i m > 0 sé& dugc chon phit hgp. Dé théy rang

m=1

C
|6t¢R| Z(PR va |A¢R| RZ(/)R . (5)

Do gid ctia ham zp la compact, nén ton tai
(xg, tr) € RN x R sao cho

ZRr(XR, tr) = max zg(x, ).
RN xR

Theo tinh chit cuc tri dia phuong, tai diém
(xg, tr) tacod

G[ZR = 0,
VZRZZO,
Azgr <0.

Ta suy ra dudc ring

zt:—zat¢R,VZ=—% ©)
br or
v
_@VaVgrtadgn) -
dr -

tai (xg, tg). Bﬁng cach thay thé (6) va (7) vao

trong (4), tai diém (xg, 1) ta co

20ipr _(2VzVpr+20pr) Vz 2Vgr _ ,
¢r ¢r z  ¢r
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Diéu nay tuong duong véi
20:pr — 2APr = 2" P g (8)

tai (xg, tg). K&t hop (5) véi (8), ta suy ra tai diém
(xg, Ig) rdng

C ([ m1 m2y (C m2
2— m m
PPprs 2087 + o7 )= 20" - ©)
Chon m = ﬁ, khi d6 (9) tré thanh
oy C
22PgeP < =2 2R (10)
tai (xg, tg). Do do,
_ C
2y P, tR) < — (11)

R%’
Cho R—ootrong (11) vachuy1-p>0,taco
zr(xg, tgr) — 0 khi R — oo.

Vi zp(xg, tr) — sup z khi R — oo, ta suy ra rang
RN xR

sup z=0.
RN xR

Diéu ndy mau thuin v6i z > 0. Pinh ly dudc
ching minh.
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