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TOM TAT: Chiing t6i xét phuong trinh tich phdn phi tuyén sau ddy
u(x) = ! i(L('?) dy, Vxe IRV, (1)
R’y [y
trong dé o la mét hing s6 duong cho trudc va g(y,u) la ham lién tuc cho trudc thda diéu
kién g(x,u) 2M|x|ﬂua, VxeIRY ,Vu >0, véi a,f>0,va M >0 la cdc hdng s6 cho trudc.
Chiing t6i chitng minh theo cdch so cdp rdang néu 0<a <(f+N)/ o, N =2 thi phuong trinh
(1) khéng cé nghiém duong.

1. GIGI THIEU

Chiing t6i xét su khéng tén tai nghiém dudng clia phudng trinh tich phén phi tuyén
(1) u(x)=by | Mdy, vxe IRV,

®Y |y -+

trong d6 by = 2(N - @y )" véi a,., 12 dién tich cia mat cdu don vi trong IRV, N >2;
o 1a mot hing s& dudng cho trudc va g:IRY xIR, — IR 13 ham lién tuc cho trudc thda
diéu kién:

Tén tai cdc hing s6 «,f20,va M >0 sao cho
) g(x,u)2M|x|ﬁua,Vxe!RN,VuZO,
va mot s6 diéu kién phy sau dé.

Trong trudng hgp o =N -1, # =0, phudng trinh tich phan (1) dugc thanh lap tit bai
todn Neumann phi tuyé&n sau day

N+l

3) Av = va,-x,- =0, XEIRN’ Xya >0,
i=]

) Vi (60) = g(xV(x0)), xe IRV,

ma gid tri bién u(x) = v(x,0) cling véi mdt s& diéu kién phu, 12 nghiém cia (1).
Trong [1] cdc tdc gid Bunkin, Galaktionov, Kirichenko, Kurdyumov, Samarsky da
nghién citu bai toan (3), (4) véi N =2 vdi phudng trinh Laplace (3) c¢6 dang d6i xing truc

5) u,, +lu,. +u,, =0, Vr>0, Vz>0,
,,

va véi diéu kién bién phi tuyén cé dang cu thé nhu sau

(6) - uz.(r,O) =Iyexp(~ ’72 Y+u®(r,0), Vr=0,
"o
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trong d6 [, 7y, la cdc hing s6 dudng cho trude. Bai todn (5), (6) 12 trudng hdp dirng cia
bai todn lién hé vdi su d6t chdy bdi biic xa. Trong trudng hdp 0 <@ <2 céc tic gid trong [1]
da chitng minh ring bai todn (5), (6) khéng ¢ nghiém dudng. Sau dé, két qué ndy da dugc
md rong bdi Long, Ruy([7] cho diéu kién bién phi tuyén téng quat

(7 —u,(r,0)= g(r,u(r,0)), vr=>0.

Trong [10] Ruy, Long, Binh da xét bai todn (3), (4) véi N =2 va ham g la lién tuc,
khéng gidm va bi chin dudi bdi mét ham ldy thira bdc @ d8i vdi bién thit ba va ching t6i da
ching minh riing n€u 0 < & < 2 thi bai todn nhu thé khdng ¢ nghiém dudng.

Trong [2-3] chiing t6i da xét bai todn (3), (4) véi N >3. Hams6 g: RY xIR, = IR,
la lién tuc, khong gidm d6i véi bién u, thda diéu kién (2) va mét s6 diéu kién phu. Trong
trudng hgp0<a < N/(N -1), N =3 chiing t6i da chitng minh réing bai todn (3), (4) khéng c¢6
nghiém duong [2-3].

Trong [5-6] céc tdc gid da chitng minh réng bai todn (4), (5) khéng c6 nghiém dudng
vdi
(8) glx,u)=u”.

Trong [5] Hu va Yin da chitng minh véi 1<a < N/(N —1), N >2 va trong [6] Hu da
ching minh véi l<a <(N +1)/(N-1), N =2 2.

Ciing cén chd ¥ ring ham g(x,u) =u® khéng thda cic diéu kién trong cdc bai bdo [2],
(7], [10]. \ ,

Trong bai bdo ndy, chiing t6i xét 161 xét phudng trinh tich phan phi tuyén (1) vdi
O<o<f+N,N=2. Him g(x,u) lién tyc thda diéu kién (2) ma (8) 1a mét trudng hdp
riéng. Bing cdch xdy dung mét diay ham thich hgp ching t6i chitng minh ring néu
O<a <(f+N)/o, phuong trinh (1) khéng ¢6 nghiém lién tuc duong. Két qua ndy 13 mot
sy tdng quat héa twdng ddi céc két qua trong [1-10].

2. PINH LY VE SU KHONG TON TAI NGHIEM DUONG

Khéng 1am maét tinh t8ng quat, chiing ta ¢6 thé gid st ring by =1 véi viéc thay ddi
hiing s6' M trong gia thi€l (2) cliag.

Phuong trinh tich phin (1) dugc viét lai v6iby =1:
©)  wx)=Tux)= | 80,u)) dy, Vxe IRV,

Y |y=x°

trongdé O<o<f+N,N=2.

Khi d6 ta cé k€t qua chinh nhu sau.
Pinh Iy. Gid sit g: IR x IR, — IR 1a ham lién tuc théa diéu kién:

Tén tai cdc hing s6'a, f>0,M >0, 0<o <f+N, N >2 sao cho
(10) g(x,u)zM|x|ﬂua,Vxe[RN,VuZ‘O.

Néu 0<a <(f+N)/o thi phuong trinh tich phan (1) khong cé nghiém lién tuc duong.
Chi thich 1. K€t qua ciia dinh Iy ndy manh hon két qué trong [2], [10] véi o = N —1, =0,
That vay, tudng @ng vdi cing phuong trinh (9), va ham g(y,u) vdi cdc gid thiét sau day da
diing trong [2], [10] khOng cin thi€t & day
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() g(y,u)khéng gidm ddi vdi bi€n u, ie.,
(g(y,u)- g(y,v)-v) =0, Vye IRY Yu,v20;

(i) Tich phan | —E%0 gy t6n tai va duong.
RN (1+|y|) .
Trudc tién, ching ta cAn b3 dé sau day.
P =
17 (1+ o
(Db,

B6A& 1. Véimbi p>0,q20, xeIRY, tadat Alp,ql(x)= 4
-y

Khi dé:

(11) Alp,q)(x)=+x, néu g-p<N-o,

(12 TSP B 0. 1. (PR
st N+p q 2° (Q+[x)*° -p ’

trong dé w,, la dién tich cia mdt cdu don vi trong IRV,

Chi thich 2. Chitng minh ctia B8 dé 1 dudc tim thdy trong[8].

Chitng minh dinh 1y.Ta ching minh béng phan chitng. Gid st ring tdn tai mot nghiém
dudng lién tuc u(x)clia phuong trinh tich phdn (9). Khi d6 t6n tai x, e IRY ;sao cho

u(xy)>0. Vi u lién tuc, nén tén tai 7, > 0 sao cho

(13) u(x)>-%u(xU)EL véi moi xe IRV, x—xo| <1p.
Ta suy tt (9), (13) va tinh don diéu ciia todn tf tich phén ring
p o iz
1
(14)  u(x)=Tu(x)2M | M'—S’)dszL“ | Lady, vxe IRV,
IR |y—~x| |y=x0|<7 |.V — X

Diing bat déng thitc .

(15) |y —x| <[]+ < Q+]xo|+ o)A +|x
Ta thu dudc tir (14), (15) ring

16)  u(x)zu(x)=m(1+]{)"™ ", vxeIR",

trong dé

), Vx,yelIRY |y-xo|<r,

2
Y g =a, o= [ pay.
Tl 70 |-
Diling dfmg thitc (9) mét 14n nita, ta suy ti (16) ring
B ap
(18) u(x)=Tu(x) =M | W7 o)
Y 1=+
Bay gid, ta xét cdc trudng hdp khic nhau cia a .
Trudng hgp 1: 0<a <(f+N-o)/o. Tathuduge tit (11), (18) véi p=f, g=aq, =ao,
g-p=ac—-pB<N-o, ring
(19) u(x)=+w0 Vxe IRV .

Pi¢u ndy mau thuin.

dy > Mmf A[B,a q,1(x), Vx € IRY .
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Trugng hgp 2: (B+N-o)/o<a<(f+N)/o. Ding (12) vdi p=pB.q=aq, =ac,
g-p=aoc—-f>N-o, tasuyratd (18) ring

(20) u(x) 2 uy (x) = my||”* (1+]x])"%, vx e IR",
trong dé
@ 1
21) py=f+N-0, g, =aq, my=Mmn L +—).
i ﬁ‘*‘N 7

Gia sk rang
22)  u(x)2up(x) =my P 1+ [d]) "%, vxe IRY.

Néu aq, - f-ap, > N—-o,khids, st dung (9), (12) va (22), ta thu dugce
|y|’8 a
(23) u(x)=Tu(x)2M |
w y=o°
>y (x) = my |x| P (1+]x]) "%, Yxe IRV,

trong d6 céc day {p; },{q; },{m,} dudc xéc dinh bdi cdc cong thic qui nap sau diy

dy >M"T“ 1ALB +apy_y, a qp1 1(x)

24)  pr=ftap+N-o, g =aq.,, mk=Ma’N””f-1( Lty BB
: 7 ind Prto g
Ti (21), (24) ta thu dude
(k-1)(B+N-0),néu a=1,
25 =] gk , _
@) P (1 * B+ N-0o), néu B+N G<a<ﬁ+N,a¢l
-« o o

26) ¢ =oca"

Ta suy ti (9) va (23), ring

@27 u(x) 2 MmE AB +a py, e q; 1(x), Vx e IRV

Nhu vay, ti (26), (27), ta chi can chon s8 tu nhién k > 3 sao cho

28) aq,-p-ap,<sN-oc<aq-f-ap,,,

bdivi, A[f+ap,,aq,](x)=+x.

Do (25), (26), (28) ta chon k& nhu sau

j) Néu a=1,tachon k théa o/(f+N -o)<k<l+c/(f+N-0),

jj) Néu(Bf+N-o0)/o<a<(Bf+N)/o vd a=ltachon k thda ky <k <ky +1, vdi
B+N-o

lna (ﬁ+N ac’

Trudng hgp 3: @ = (B + N)/o. O déy, ching ta cin b6 dé sau.

B6 dé 2. Véi a = (B + N)/o, ta xét diy ham {vi }sau

ko =

0, |x| =4 A
(29) Vi (%) o
i (x) = 1+
: [DCZ In |x|] , d =1,
D" .
!
Moy )/ @D min{1,2'")
trong do D=(62g] ’ C2=MmigaJN—5{ﬁ—+N—.
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Khi dé tacé:  u(x)>v,(x) VxelIRY, Vk22.
Chii thich 3. Ching minh ciia B8 dé 2 dudc tim thdy trong[9].
1+|x . -
Chon xj € IRV, véi ]x0| >1saocho DC,ln (—10—|) >1. Ap dung bd dé€ 2,tacé
k-?.

l I] — 400 khi & — +©

1
u(xg) 2 vi(xp) = {Dcz
Dlxgl

Ta suy ra ring u(x,) = +e. D6 12 diéu mau thuiin. Pinh ly dudc ching minh hoan tat.
Hé qua. Gid sit cdc hing s6" > 0,0 >0 thda diéukign 0<o <+ N, N >2. Néu
O0<a < (B +N)/c thi phuong trinh tich phédn:

B
Mdy, Vxe IRV
IRY |J’“x|

khong cé nghiém lién tuc duong.

u(x) =

Chai thich 4. a) Trong trudng hdp a = ﬁ, o=N-1, N=2, dénh gid (29) thu dugc ¢ day
o

ddn gidn hon trong [1], trong khi & [1] v, () dudc cho bdi mdt chudi ham.

b) Trong trudng hdp g(x,u) ta chua két luan vé a> N/(N-1), N >2. Tuy
nhién, khi g(x,u)=u*, N 22, N/(N -1) <a < (N +1)/(N -1), B.Hu [6] da ching minh ring
bai todn (3), (4), (8) khéng c6 nghiém duong. Trong trudng hdp “ gidi han
a = (N +1)/(N -1) 7, thi nghiém duong ton tai ( xem [4-6]).

Véi a = (N +1)/(N -1), céc tdc gia trong [4] dd m6 té tit cd céc nghiém khong 4m
khong tAm thudng » € C2(IRMYNCIRY ) cla bai todn
{ - Au = qu NN trong IRM*,

le(x 0)=bu” (x ,0) trén xy; =0

trong cdc trudng hdp sau:
(i) a>0 hay a<0,b>B= la(l-N)/(N+1),
(i) a=b=0,
(iii) a=0,b <0,
(iv) a<0,b=B.

A NONEXISTENCE THEOREM FOR POSITIVE SOLUTION OF THE
NONLINEAR INTEGRAL EQUATION u(x)= [ L“('J’” &
IRN y — X

Dinh Van Ruy

ABSTRACT: We consider the nonlinear integral equation

u(x)= | ) 4 vy e IRV, (1)
rY Y- Vl
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where o is a given positive constant and the given function g(y,u) is continuous and
g(x,u) 2M|x|ﬁu‘z Vx e IR ,Yu > 0, with some constants a, #>0 and M > 0. By proving

elementarily, we prove that if 0<a <(f+N)/o, N >2, the nonlinear integral equation
(1) has no positive solution.
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