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1.  Mé diu
Trong bai bao nay, chung t6i mubn nghién ctru cau tric cia tap nghiém yéu
dwong cua bai toan bién chira tham s6 sau:

{— Au=2xm(x)u* —u® trongQ,

1
u=20 tren 8Q2, @)

trong d6 Q<0 14 tap mé, bi chan, ¢6 bién tron; 0<a < B <1, A la tham sé
dwong va ham m(x) thugc L°(Q) voi q thoa diéu Kién
q.2"

* 2
2°) < ha s 2
2) Y ya> (2)

*

vGi 2" =%. Phuong trinh (1) goi 1a phuong trinh logistic, n6 mo ta mot sé
hién tugng trong y hoc va sinh hoc.

Thong thudng, nghiém cia phuong trinh chira tham sé khong ton tai don e,
roi rac va ta muén biét, lidu tap nghiém cua n6 co “lién tuc” theo mot nghia nao
d6 khong ? Trong [4, 6] chlng t6i ¢4 ching minh (1) c6 nghiém yéu duong khi
A du 16n nhung chua xem xét tinh lién tuc cua tap nghiém nhan duogc. Néu

q >% thi nghiém yéu duong cta (1) néu ton tai, s& duy nhat va bi chan ; khi d6

cau tric tap nghiém cua (1) c6 thé nghién ciru nhd cac két qua vé phan nhanh
toan cuc dang dinh ly Rabinowitz nhu ¢ Iam trong [1]. Diéu kién (2) ma chlng

t0i dat ra khong doi hoi g >% nén nghiém yéu duong (néu ton tai) c6 thé khdng

bi chan. Do vay, phuong phap nghién ctru ¢ [1] khdng &p dung dugc va ching toi
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sé &p dung phuong phép chan dudi don diéu cua Krasnoselskii & dang dugc phéat
trién trong [5].
2. Cac khai ni¢m va két qua dwge sir dung
2.1 Nghiém yéu ciia phwong trinh elliptic
Xet bai toan tim ham u thoa man
—Au = f(x,u) trong Q ; u=0 trén 6Q 3)
trong d6 Q<O N 13 tap mo, bi chan, c6 bién tron, f:Qx0 — [ 1a ham thoa
diéu kién Caratheodory.
Ta s€ su dung cac ki hiéu thong thuong cho cac khéng gian Sobolev :
Hy =W, H ™ = (H,)", chuén trong Ho va Lp duoc ki hiéu twong tmg 1a |||, ||{}--

Dudi day néu khdng duoc noi cu thé hon thi ta hiéu rang cac tich phan dugc lay
trén tap Q.

Pinh nghia

Ham ue H, goi la mot nghiém yéu caa phuong trinh (3) néu f(x,u) e L,
uf(x.u) e ! va

IVUV¢:If(X,u)¢ VpeH,nL”.

Ta c6 dinh |i co ban sau vé sy ton tai nghiém yéu.
Pinh Ii [3]

Gia sir ham Caratheodory g:Qx0 — [ théa man céc diéu kién sau

i) g(x,0)=0,g(xu) ting theo bién u,

i) V6i mdi s6 t>0 ton tai ham ¢, e L* sao cho sup|g(x, u)| < ¢, (X).

[u]<t
Khi d6 véi moi h e H™ thi bai toan
—Au+g(x,u)=h trong Q ; u=0 trén oQ

c6 duy nhat nghiém yéu.
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2.2 Phwong trinh chira tham sé trong khéng gian Banach c6 thir tw
Gia s (X||||) la khong gian Banach véi the ty "< duoc sinh bai non
Kc X.Choanhxa F:0, xK— K, ta xét bai toan tim cap (A,x) elJ , xK sao
cho
Xx=F(4,X). 4)
Takihiéu S ={xe K\{0}:31>0,x=F(4,x)}.
Pinh nghia

Ta ndi rang tap S c6 tinh chat lién tuc, khong bi chan, xuét phat tir 0 néu voi
moi tap G la ma, bi chan, chira 0 thi ta lubn c6 SN oG = ¢ .

Pinh Ii 2 [5]
Gia sir anh xa F:0 . xK — K la hoan toan lién tyc va ton tai 4nh Xa ting
G:K—>K,ham ¢:0, -0, sao cho
F(A, X) 2 G(e(A)Xx), V(A,x) el] , xK.
Hon nita, gia st ton tai phan tir u, e K \{0} va cac s6 duong a, b sao cho
1) G(tu,) > atu, vVt [0,b] ;
ii) 1im () = oo, lim|G(tu, )], = =, trong d6 |, 12 mot chuan trén X thoa mén

cac diéu kién sau :
[xly <[x] vx & X;0<x <y =x]; <]y,

Khi d6 tap nghiém S cua (3) c6 tinh lién tuc, khdng bi chan, xuat phat tir 0.
3. K&ét qua chinh
Pinh li

Gia sur cac dir kién trong bai toan (1) thoa mén cac diéu kién sau:

)0<a < pB<1,

i) m(x) e LY voi q théa man diéu kién (2) va ton tai s6 m, >0, tap mé Q,
sao cho Q, = Q, m(x) >m, VxeQ,.
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Khi d6 tap nghiém yéu dwong cua (1) 1 lién tuc, khong bi chan, xuat phat
tu 0.
Chirng minh.

Ta s& 4p dung dinh i 1 dé dua bai toan tim nghiém yéu cua (1) vé bai toan
tim nghiém cua phuong trinh dang (4) trong khong gian Hy véi tha tu sinh boi
nén K cac ham khong am roi ap dung dinh Ii 2 dé c6 két qua phai ching minh.

Buéc 1. Pua vé phuong trinh dang (4).
Chon p 12 s thoa man diéu kién

N\ _ qp
@y = ©)

thi do (2) tacé p<2". Do d6 anh xa | nhing Hy vao Lp la compéc. Vi H, = L*
nén H*' > L%, Do vay, v6i mdi h e L®7 thi theo dinh |i 1, bai toan
—Av+Vv? =h trong Q, v=0 trén oQ (6)
¢ duy nhat nghiém yéu, ki hiéu 1a Ph. Ta s& ching minh rang, 4nh xa P 12 lién
tuc tir L®Y vao Ho. That vay, voi h,h' e L®?, theo dinh nghia nghiém yéu cua (6)
ta co
[V(Ph—P)Vo+ [[(Ph)” — (Ph)"1p = [(h—h)p Vo e H,.
Cho ¢ =Ph—-Ph' ta co
[IV(Ph—Ph)[* +[[(Ph)” - (Ph")?](Ph—Ph") = [ (h—h")(Ph - Ph").
Chu y rang s6 hang thir hai ¢ vé trai 1a khdng am va 4p dung bét dang thire
Holder ta duoc
! 2 ! !
PP, <[n-n,, JPn—Ph

2%

Tur day ta duogc |Ph—Ph’|, <C|h-h’

(2 ”

Vé&imodi (A, u)el . xHy,u>0tacd uel® vadoddé Am(x)u” e L'

” q2* ,  Lxs oz
Voi t = > (2*)'. Do d6 bai toan
qa+2*

—AV+V? = Am(x)u® trong Q, v=0 trén oQ
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c6 duy nhat nghiém yéu, ta ki hiéu nd 1a F(1,u). Nhu vy ta c6 anh xa
F:0 , xK — K, nghiém cta phwong trinh u = F(4,u) sé& la nghiém yéu cua (1).
Do do, ta chi can chimg minh tap nghiém yéu cia phuong trinh u= F(A,u) c6
tinh chét néu trong dinh Ii.

Xét anh xa N : (4,u) —> Am(x)u® . Do dinh nghia sb p va Ii luan twong tu trén
ta thdy N tac dong tir Lp vao L', do d6 theo dinh Ii Krasnoselskii n6 lién tyc.
Vitaco F =PoNol nén F laanh xa hoan toan lién tuc. Nhu da chung minh trong
[4,6] F don diéu tang theo bién u.

Buwérc 2. Xay dung anh xa chan dudi don di¢u
Ta s& ching minh G(u):= F(Lu) thoa man cac diéu kién cua dinh Ii 2.
Trudc tién ta c6 G don diéu tang va
F(2,u) = F(L,AY“u) = G(2“u).
Goi ¢ la vécto riéng tuong ing Vi gia tri riéng chinh cua bai toan
—Au = Au trong Q,, u=0 trén oQ,
va xét ham u, = ¢ trén Q,, u, =0 trén Q\Q,. Nhu da chung minh trong [2],
khi & >0 dunho ta co
IVUOV¢SIm(X)ug¢ VopeH,,¢>0. (7)

Xét te(01), vi G(tu,) =F(Ltu,) 1a nghiém yéu cua (6) voi h =m(x)(tu,)*
nén ta co
[VG () Ve + [ (G(ty,)) o = m(x)(tuy)“ 9,V € Hy. 8)

Nhan (7) véi t va trir (8) rdi cho ¢ = (tu, — G(tu,))" ta duoc

[[V(tu, -G (tue)|” < [{(Gtu,)” ~mexu ¢ ~H}Htu, ~G(tu,))  (9)

trong do A ={tu, > G(tu,)}.

Goi g la thira sb thir nhat trong tich phan & vé phai cia (9). Tac6 g = 0 trén
ANQ\Q,, contrén AnQ, taco

g< (tuo)ﬂ - moug (ta _t) = (tuo)a{(tuo)ﬂ_a —My + motl_a}-
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Vi ham ug bi chan nén tir day ta thiy g <0 trén A khi t >0 da nho. Do d6 tir (9)
ta thay khi t du nho thi (tu, —G(tu,))* =0 hkn hay G(tu,) >tu,. Vay G thoa man
cac diéu kién i) cua dinh |i 2.
Tiép theo ta s& ching minh rang anh xa t > t *G(tu,) la ting. That vay, voi
O<t<s tadat u=G(tu,),v=G(su,). Tu (8) taco
IV(t“"u -s™V)Vo +I(t“”uﬂ -sVv")p=0 VpeH,.
Cho ¢ = (t™u-s"v)" ta duoc

HV(t‘“ u—s*v)*

’ + [t uP —sVP)(t u—sv) =0, (10)

trongdo A={t “u>s""v}. Trén Ataco

aff-a
tuf —s v’ 23‘“v'{(£j —1:|20.
s

O day ta d3 sir dung gia thiét g <1. Do d6 tir (10) ta duoc
(t*u—-s“v)" =0) hay t“u<s™“v hkn.
tir diéu d4 chimg minh ta co véi t >1.
G(tuy) 2t“G(u,) .

Do d6 diéu kién ii) cia dinh If 2 dugc thoa man véi chuén ||, =

2x "

Dinh li dugc ching minh.
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Tom tat
Tinh lién tuc ciia tip nghiém yéu ciia phuwong trinh logistic chira tham s6

Trong bai bao, chlng t6i sir dung phuong phap chin duéi don diéu dé
chirng minh ring tap nghiém yéu ciia phuong trinh logistic chwa tham sé 1a
Mot nhanh lién tuc khong bi chan.

Abstract

Global continua of weak solutions of logistic equation depending
on a parameter

In this paper we use the monotone minorant method to prove that
weak solutions of logistic equation form an unbounded continuous branch.
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