Tap chi KHOA HOC DHSP TP.HCM Lé Hoan Héa - Lé Thi Phuong Nggc

TINH COMPACT, LIEN THONG CUA TAP HOP NGHIEM
' CUA BAITOAN TIEN HOA

LE HOAN HOA™, LE THI PHUONG NGOC™

L GIGT THIRU

Trong cdc bai bdo [1], {2] gﬁn ddy cic tic gié dd chi ra duge tinh khdc rdng,
compact va lién thong cla cdc tAp hgp nghiém cla mdt s8 phudng tiink vi phén, tich
phin. Trong bai bdo ndy, ching 81 lai i€p we nghién cdu tinh chit d6 cho 1p hop

LA n sk e g gotAu=f) Osesl 0
cdc nghiém cha bai todn tién hda: (I)q v bai todn Uén
w0y =1y

) o (u, +Au=T(u) O0<t=

héa ngude thii gian: (1)<
ey =y |

ty li€n hep, khdng 4m trong khong gian Hinbe H, {: H ~—> H hién tuc vay thuéc H

cho trudc.

, trong 46 A 1 todn 1 tuyén tinh

Bai todn tién hoa ta bii todn d3 dwde rat nhidn nha Todn hoc nghién ctiu theo
nhi€u hadng khdc nhau, ching han nbw: Dan Henry {3], Jackk. Hale [4], Richard
E.Ewing {5}, Nguyén Thanh Long v Alain Pham Ngoc Pinh [6]{71.... Trong {6}, (7]
cdc tdc gid nghién cltu bii todn ii€n héa dudi dang bal todn ngudc thdi gian:

fu, +Au=1(uv) O<t<l ) N v o
1 frong dé A la todn w wy€n tinh ty li€n hgp,

u(ly =7y
khéng & trong khdng gian Hinbe H; ¥ thudc H cho trudc va f: H-— H lién tuc thbéa
didu kién lipchitz dia phuong. Trong (31,141 va [S}(dang bai todn ngwge v6i v€ phai
biing khong) & phdn 18ng quat héa, cdc tdc gid 43 xét bii todn vdi tofin 1 A & dang
i8ng quat hon, dudi khii niém"sectorial”. Dua trén Iy thuy&t bic t6 pbd clia trulng
vecld compact, céc tinh chit cda todn t& ty&n tinh tf Hén hop khing aAm trong khéng
gian Hinbe vi mdt s8 két qud cha cdc bai bio ndi trén, wong myc 2 ching i chitng
ininh ducgc tip hop cdc nghidém cita cde bai todn (I), (II) khdc rdng, compact va lién
théng.

Chiing 16 nhdc lai dinh 1y Krasnosel'skii-Perov (xem [21) & diy d€ sit dung
cho chitng minh & myce 2.

" Trudng Pai hoc Suf pham Tp.HCM.
~ Trgding Cao diing Su pham Nha Trang,
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Tap ehi KHOA HQC PHSP TP HCHM .fm 2 ndm 2004

Cho (F,1.]) 14 khong gian Banach, D 1 tz’ip con mé vi hi chin cha E vaT;
D> F 1A todn & compact, Gid st Ge{i-T)8D va deg (I'T, DO) = 0. Gid 58 T thda
thém didn ki¢n:

,\fﬁﬁ i © > 0,6 todn ¥ compact T, sao cho [T {x)- T{x;l <g VxeD

{*) { v v mbi hmé ia < g, phuong trinh x =T, {x}-+h cd nhidu nhat

| mOt nghiém uén D,

h

Khi d6 ép cdc didm bat dong cha T khic fng, compact va Lién théng.
L CAC KET QUA CHING

Cho H 1a khong pian Hinbe vA chufin duge sinh ra bdi tich va hudng wén b
dude ky higu ia I! :

*uls—f"m—l <<l
- Xét phudgng trinh (1) <
'u( N=vy
 FAu=1(u) <1<l o
va phudng trinh (IE) vt gid thiéi;
LU\{N =%

(1), Ala odn ¥ tuy€n tinh (v Hén hgp, khong dm wong khdng gian Hinbe H.

(7). f: H——> Hlién tyc, thda dicu kién: TOn tai mot s6 khodng 461 C duang (1dn
w s A s T B Rl AR T o
my ¥y vl sG wnhiénn dé [ < C | X177, WxeH. Ta cé:

Binhly L:

Tép hap cdc nghidm cla phuong triinh (1) khdc rSag, compact vi lién thdng.
Brinh iy 2

Tép hgp cdc nghidm cda phuong pinh (1) khdc réng, compact va Hién théng,
Chitng minh dinh ly 1:

Gor X = C(,1], H) 14 kbong gian Banach cic anh xa lién wce trén [0, 13,
nhdn gid (rj wong khéng gian Hinbe H v8i chuan |i'!i théng thuujné,“uﬂxsup{ Tult) |,

tef0, 11} ueX, Khong s¢ nbam 1, ta cling k¥ hiéu chudn cfia cdc d4nh xa lién tuc
. i
trong cac khdng gian widng tng 13 1 i

Bude 1 : Ta chifng minh dinh i 1 dung khi v =0,

Goi X, = {naX,/w) =01}

-Bar T Xy —-» X, sao cho T(u) = u, + Ag, tic 2 Tty = wity +AQ),
Vie (0, 1], (3)

26



Tap chi KHOA HOC DHSP TP.HCM 1.6 Hedn Hoa - Lé Thi Phuong Ngpe

DilF: X\ — X,
Y = 3 F(u) sao cho Flu)t) = f{u(t)), vi < [0, 1] {4

BS dé | : V6i gid thifr (1) va [ H—— Hién we, cdc tinh chil sau 13 ding:
i, T1a 1odn 1§ tuy&n ok li@a tue va kha nghich. 17 14 todn 1 tuyén tsh Hén e
{i.Todn ti F 1 todn fif compact,
iii. Toan t T'F 14 todn t& compact.
Ching mink bé dé I:
i T ia todn (& tayén tinh lién e do u, A 1a cdc todn 1t wyén dnh lién we va u), s
thufc X, hi kol cilng thudc X, (k,1eR)
Han nita T 13 song 4oh nén T kha nghich, That viy:

[u, +Au=1g{l) 0<st=1

VegeXy, vd rang phudag trinh {3) 1 ¢ mar nghigm duy nhil
|u(0y=0
' (A L e
we X, . Nghiém do duge xde dinh nhu sau 1wty = e My + e S e(sids

6

Suy ra phucng trinh Tu = g ¢6 nghi€m duy nhitue X,

Theo dinh 1y 4nh xa md fa <o T 14 todn i uy&n fnh lién tye va hi€n nhién
L i .
o
b
ii. RO rang ¥ Lién e, Piéu nay ¢6 dude do f, u lién tuc. Khi dé néu U —-3 4 ¢ thi
Vel 1], wt) —» uplt) = V1 & {0, 1], fat)) —— [ug(t)) = P}~ Fluo).

Mit khae: L&y B bi chdn trong X,, ta chifng minh duge F(B) compact fuong doi Lrong
X, bang cdch s dung dinh 1§ Ascoli-Azela nhit sau

Ta c6: F(R) ding Hén tue. Vi Vu € X, { ndi riéng Yu e B), L lign we wén [0, 1]
nén foe Héntue Géurén {0, 11 => Ve > 0,38> 0 VL1 € {0, I11acd:

D<)l <8 = [fpuiny—fu(y] <e = [Fu)(t) -~ Fu)t)

< g.

F(R) bi chin ddu . Vi:

Do B bi chin nén 3C > 0: ull< ¢ va e B = lu(t)) £ €' vu e B, Ve, 1],

= u(l) & §(0, CH, vie 0, ¥], Yu e Bda ddy é((}, () 14 hinh cdu d6ng ¢6 tim tai §
vacd ban kinh C' trong khéng glan Hinbe H.

— (D) € KSO,C)) Ta lai ¢6 f(S(0,C)) 1 tip compact trong H do £S(0,C)) 1
dnh cila tdp compact S{0,C) wrong H qua 4nh xa f lién e, Nhw thé £{S{0,CY) b



Tap chi KHOA HQC DHSP TP.HCM 86 2 nam 2004

chan trong H. Suy ra 3 m>0: [f(v)] <m, vv & S(0.0). Neén|f(u(t)) <m, ¥t e [0,1],
YVu e B3, do do

F(u}{_[)! <m, Vt & [0,1], Vu € B. T6m lai F 13 todn o compact.

3

o T S - * el - ~ e = -~ Lt el SRR
i, ViF la todn 0f compact, T 12 todn of tuyén tinh lién me nén T'F X1 —~1‘9X,* i
todn !:fr’/', compact,

B dé1 chitng mink xong.
SRS u, FAu=f{u) 0<ts]
~Rorang: {u({a)zo

& Tu)t) =fu(() =F (u)U), vt € [0,1]

<> u) = T'Fuxn |, vie ol

< u=T"F).
Mén v 1a nghiém cia phudog trinh: v, + Au = [(u), te[0,1] thda diéu kién danu(® =0
khi v chi khi u Ja di€m b&t déng clia todn W& T''F. Tir d6 t4p cdc nghiem cla phuong
trinh u + Au = {(u), te [0,1] thoa diéu kign diu u(0) = § chinh 11 tdp cic diém bit
déng cda T'F. N&u ta ching minh dude tdp cdc difm bat ddng cda todn v T'F khic
réng vi compact, lién thong thi bude 1 s& hodn toan dusc chitng minh,

-

- Xét phuong trinh {2%0§i\3:}”f(u} O_St <l She (0,13 (6},

trong dé todn t¢ A va [ihda cc didu kign (1),(2) ( nhw vay bai todn (1) Y trudng bop
dic biét cha baitodn (6) khi b= 1),

Ta cén ching minh 1dp nghiém ctia (6) bi chdn. Nghia 13 chitng mink ¢6 mét 6 duong
khong d6i M dé moi nghiém u{t) cha (6) déu thda diéu kién ; u(ty | € M, Vie [0,1],
Vv ke [0,1]). (7). Chitng minh nhd sau:

N&u u(t), te [0,1] 12 nghiém cda (6) thi: (u, u) = - (Au, u) + A {f{u), u) vi u(0)y =0.
Trudng hop 1: - (Au, w) + A (f(u), u) < 0. Khi dé ;m g—iu {je‘)lzm (o, w) <0

f 1
Nhu the fu ()} * 12 ham gidm rén [0,1). Ma | u(0) 2= 0, nén Ju (0)j 2= 0, ¥t e [0,1],
diéu kién (7) thda man.
Trudng hop 20 - (Au, u) + A (f(u), u) > 0. Hién nhién & ddy (f(),u) > 0w {Auu)y > 0.

N&u v6i 6 dudng N (160 tuy ) chon trudc ma m < NVte 0,1}, ¥V de [0,1] th
diéu kién (7) thda min.

Né&u khang nhu the, 1t (25 ta ¢6 « fu®)] < C |uin)] ™, v ¢ « [0.11.

Suyra (upu) = {Aua)+ A (fun u) < 4w, uy < fu) | ujs Clu@)] >
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Tap chi KHOA HOC DHSP TP.HCM Lé Hoan Hoa ~ Lé Thi Phuwong Ngoe

) 1 d (N {242
de 5 —d_}f IL{ (!)l < | U(LN :

2

bar y(t) :[u(t‘}

,te 10,11 Pay 1a ham s6 thyc lién tuc va ting wén {011,

{v - X . dy o pil o
Ta cé ‘d—‘ < 20OV e 10,112 2 < 2 Cym™LV te Lo, 1 Ivdi (- 0.
¢ di

. = :
oy R ORI

- Z2nC.

Vi vy (1) — O khi tg— 0 nén v&i s8 dudng khdng d6i m (chon dd bé) ra ¢6:

" . I 1
3§ >0 sa0 cho véi ty € (0, 283 thi v M{p) € ——smms
m -+ 2ni’

-2pC > m. Suy ra o> e y(ty'< ! , Ve {8,11
v {tg) y (t) m

Chon g = 0. Ta cé

’ \ o o 1 TN . o s
Vi hién nhién ring, ¥ te [0,8), y(1)" < y(8)" « — (do y(t} 12 ham tdng trén [0,1].
1
Vay v« Ll , Wt e [0,11. Suy ra diéu kién (7) théa mién.
m

Do 46 tén (ai tip md& va bi chan D trong X, sao chou € D va ugdD (& diy 8D 1
bign cda D), vdi moi he [0,1]. Suy ra moi nghiém clia phuong trink (6) (néu ¢6), vdi
moi e [0,1] déu chita trong D nhung khing chia trong 8D.

Vay tasé xét T'F: D < X)—— X, va chi ra todn 1l ndy thda man cdc didu
ki¢n clia dinh 1y Krassosel'skii-Perov, Ta ¢6;

- Todn td T'F {4 todn tif compact (b3 dé 1). .
- Anh xa f: H—— H lién wc nén Ve > 0, ¢d dnh xa £ H——> H 12 x&p xi lipschitz

. . ) . £
dia phuoag cita T sao cho ']f(x) -1, (x)‘ < ¥V xeH.

o
-bBai b X —— X
u ~—— Fuu)saocho Fou ) =1 (u(), Ve [0,1]
Xétwdn i T'F, D> X, Twbd dé 1tacé T'F, 1a todn tlf compact.

Hdnnita : V u €X,, "T_IFE(L&_)—T_[F(U)“< e (&) Vi

I%T"'}FE (u)— T"'!F(u)ﬁ:HT B (B, (u)— ?(u})ii (do T 12 todn 1 tuy€n tinh trén X))
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Tap chi KHOA HOO BHEP TP.RCM 86 2 nam 2004

Ma: ¥t e $0,1LIE (w0 ~ Fuy(n] = If, (u(0) - fln{)l < ff-—!

nén !li{ {uy—F{ u}“ < %l—il-ﬁ :
! e
iH
Suy ra: !ET - (B {u) F(u))% < lliiﬂi% IEFE {u)— F{u)” < g

1

Mat khac, vai méi b mna

ﬂlﬁ < ¢ phudng tyinh: u = T'Fu) +h {9} ¢ nhidu nhit mdt
nghi¢m wrén D, That vay: '
Gid sit g, uy 14 hal nghicm cta (9). Khi dé :j Hr=t et .
fua =T Feluz)+h
RG rang @ ud () = {03 = hil}. NE&u h({0=0 thi:

!ui = T"l_‘f?g{'_ui)nt h - '[T(ul) =F (uy)+1h)

0, =T F(up)+h T =Fluy) + Tih)
Suy ra ug(t), dz(r) 1a hai nghidm cha phyong trich

fu, + Au=f.{(u)+ T 0<t=l _
wl_ufﬁ):e % _ (o

Phudng trinh (10} twong duong vdi phucng trinh tich phan:
i . § i
ey = e (0) + Jo U YAE (uls) + T ds (10).
0

Sty dung bd dé Gronwall vA tink Lipschitz dia phuong ciia f; trén H, la ching minh
duce uft) = w{) Vi e (0,11
s
) fu, (0~ h(0) = TT'F_(u (1) + B(t) - h(0

N@uh(@)mm‘s{ N 1 St )= MO ()
L0, () = R{0) = STF, (wy )(1)+ hit) ~ h{lh)
DAt v (D) = {0 -h0), valt) = updty -h{D), k(1) = h(z) - H(0).

) v =TTR (u 0+ k()
(11} dudic viét Tai nhag sau: {4 l’){ ! | i t
(Vo (6) =T F (uy O+ k(1)
R& rang k(0 = 0, vi{0) = vo{(h = 0.

| T(v))=F{u,)+ T(k)

Né&n tir (i 1"y ia suy ra duge ] . .
T(va)= Fo(u, )+ Tk)
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Tap chi KHOA HOC BHSP TP HCM L2 Hoin Hoa - L6 Thi Phuong Negoe

Suy ra vi{1), v2{1) 1 hal nghiém cda phiong trinh

a0 (12
lu@y=0 12)

fui +Au=Tfeiuy+ Ty 0=2t<1

Tuong o rén ta cling chitng minh dudc vi= va. Suy ra wy= ug.
Nho vay, T'Fihdua dide kién (%) cda dinh 1Y Krasaosel'skii-Perov{ k&t hap (8.9

- Cudl chng ta chi ra T'F khing <o déEm  bat déng  wén &0 v
deg (I-1'F, D, 0) # 0.

Ta cd YA < [Oi}, {6} Lo "i‘(u) = ;)\I-f{u"j S = T'}(?-.. Ei‘»i‘i) né i nghicnl i Cf‘iél i{)} 13
diém bat ddng cla T (L F).

Theo trén ta suy ra T (0 F) khéng <6 didm bat dong wéa 8D, Vi € 10,11

Nt thé ho todn tf compact ©;, = TRGOEY: (0,1 x D—s X, thda cdc tinh chat saw
@, lién e 0p(J0,1] x D) i tdp compact tfong doi v § & (1 - g (81

Do tinh bit bién ddng ludn, 1a ¢6: degll - @y, 12, 0) khong phu thude A

Suyra deg(l- 9o, D, 0y =deg{l - @, D, Qyrong do L - o= i-o=1- T'F

hay  deg(i-T'F, D, 0)=dep(l. D, 0} = 1.

Nhur viy dinh 1y ddng trong truding nop ¥ = 0.

Budc 2: Xty =0,

V& moi u thude idp nghiém cda (1), datu*: (G, 11—-> H sao cho: u*(y = u{t) - 1 . K3
cang u* e Xy, wHOy= 0 vaut = .
Suy ra w{t) + Auwll) = flu) < w0 + Aut() + Aly) = fa* {0+ ¥
e uF + AuF = ™0+ ¥) - Al

o L o JuorAusfr@ o 0ses)
Nhu (hé u*{0) 13 nghi€ém cia phvdag trinh (1) ¢
Lm_()} = {)
trong d6 f*; H-——H

x-—— () = f{{x+y) A7)

thda diéu kiga (2). Ngude lai, n&u w™{(0) 12 aghidm cda (1) thi un) = v+ 3 s& B
nghiém cda (). Theo budc 1, ta ¢6 tdp ede nghidm cha (1) khdc odng, compact va lién
thdng. Suy ra tip cdc nghi¢m cla {I) ciing khdc réng, compact, lifn théng.

Tém lai tdp cdc nghiém cha phiong tinh:



Tap chi KHOA HQC DHSP TP.HCM S6 2 ndm 2004

u, + Au = {{u} 0<t<}

m
"lu0y =y

p—r

vdi cde didu kién (1), (2) 13 khdc rBng, compact va lién thdng.

Chitng mink dinh iy 2;

Ky hiéu X, ahu er8n va goi X, = {ueX,/u(l)=0 i,

B S X —o Xjsao cho S(u) = w, +Ay, tic 11 S(u)(1) = w+AROLY te [0, 1],
SN

B& dé 2: Véi gid thiét (1) va £ H—— H lién tue, cdc tioh chit san 13 ding:

i, S 1A todn tlf tuy€n tinh lign ue vd kha nghich. 87 13 todn tf wyén tinh Lén tuc,

iiTodnty S'F 13 todn t& compact.

Chitng minh bé dé 2:

i. S §a todn 14 ty€n tinh lién e do u, A tuyén tinh, lén we.

Hon nffa S 14 song dnb nén khd nghich. Thit viy:

u, +Au=g(ty 0<t<i

YeeX), 16 rang phudng trinsh (i14) 4,
HEEA) £P £ W1 =0

!
L

cd mdt nghigm duy

et 4 1 L
nhiit ue X, Nghi¢m dé duge xdc dinh nhy sau: u(t) = e %0) - Je " g(s)ds.
i

Suy ra phudng mink Su = g ¢é nghidém duy nhitu e X"

Theo dinh 1y 4nh xa m3 1a ¢6 87 12 todn ¥ tuy€n tinh lien we va hién nhiéa
s7>0.

ii. Tuogng wi (iii) & bd dé 1.
B6 dé 2 chitng mink xong.

Tuong v nhy trong chitng mink dink 19 1 & bude 1, néu w chitng mink ditde
tip che difm bit dong cha tidn 1 §'F khic Bng va compact, Ién thong thi dish 1y 2
s€ hodn todn duge chifng minkh.

Jul +Au=Af{u) 0<t<l

~Xétpi1|,r011gtrinh:(}5)] 1=0 , Vie {01
wl) =

LS

trong 46 todn 1 A v2 fihda cdc didu kién (1), (2) (nhar viy baitoan (I 1a truding hgp
dic biét ¢ia baiwdn (15 khi A = 1),
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Tap chi KHOA HOC DHSP TP.HUM i¢ Hotn Hoc — Lé Thi Phuong Ngoe

Ta chitng minh tdp nghiém cha (15) bj chdn, Nghia 13 chiimg minh ¢¢ mot sd ducng
khong d8i M d€ moi nghiém uft) clia (15) déu théa didu kién: ()| < M, Vie (0,13,
v ae {0,1]. (16). Ching minh nh sau:

NEw u(L), te 10,1} 1a nghidm cha (15) thi: (0, w) = - (Au, u) + A ((u), u} va w1y =0.
Trudng hgp 10 - (Au, ) + & (f(u), u) = 0. Khi do 2 —ij— lu (5}12: {o, uy =1,

i '
Nhu the ju ()} ° 12 ham ting wén [0,1). Ma L u()] * = 0, nén (0] = 0, i = {0,1],
didy kién (16) thda min.
Truding hgp 2: - (Ao, ul + A (Fu), u) < 0 {Au, uy -A (f(u), u) > 0,

N&u v6i s8 duong N (190 thy y) chon trude mi fu(t) | < N,Vie [0,1], v Ae {0,1] thi
didu kién (16) thda man.

N&u khdng nhu the, 1 (2) ia cé: fu()] < Clwt)] *™ v t & [0,1]. Ta ¢ the xem C
dugc chon thda diéu kién C > |4,

Rl de (L) = (Au) - A ), u) < (Au, w)| + | (), u)
< I[IA” ! U{{)I. 2 + (] u(i)l 211+2‘

I ¢ )
Hay —if 1:{ {3)52 < CQum] >+ u] ™,
2 dt

Bat y(i) :‘u{t’)]z e {0,1}. By 1a ham s@ thye Lién tuc va gidm wén [0,1).

Ta ¢6 -d;‘" S 2C(y+y") Ve 0> g{‘ <2C{y+y" I Vie [0, Llvdit - 1
el
g y" g ixi/l-i— }’n{t]) i':r] + yn_(—tg
Suy ra j_ — e dt £ 2C {dt 2 In( )} - In{ < 2C
oy . y[l-i—i t y(tl) y(t)
Sy
DA Lh i ARV LR AN VANEYS
y{t) y{t))
. ] Yi+yt ) . e ar
Viy (1 y—>0khig— 1 nén 111(T)—> +oo khity~» 7. Do &6, vdi 50 duong
yiby
khéng d8i M’ (ch@} du 18n) ta cé:
Yiaym @)

38 >0sacchovdity & (1-28, b In(———
yity})

V> M+ 2C.
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IS

Chonly =1 -8 Tachd n{————)-2C > M.
y(ty)
, i—in t} E— | l
Suy ra n-u:lj___?.’_.im:_) >M o pllt e > M e YO e Vie [0,1 -
y{1) ‘v yn (t) enM -1
]

Vi hi€n nhi€n rang, Yie [1-8, 1], y()" € y(1-8)" < (do y(t} 12 him gidm rén
¢ -1

[0,1]).

Vay y(0)'<

T vi e [0,1]. Suy ra diéu kién (16) théa min.
e =1

20 d6 16n 1ai thp md va bl chin * tong X sao cho ue D vd uedD* (J diy 6D* 1a
bién cda DF}, v4i moi Ae [0,11. Suy ra moi nghi€ém ciia phudng trinh (15) (n€u ¢6),
v6i moi A€ [0,1] déu chifa trong D* nhung khéng chfa trong 8D

Viy ta s& xéu SF: DF o X, —— X,* vh chira todn ¥ niv thda min cdc difu
ki€n ¢da dinh 1y Krasuosel'skii-Perov. Ta ¢6 S'F 1A 1odn compact (bé dé 2).

-Ta ¢6 f: H---> H lén me nén Ve > 0, ¢ dnh xa {2 H-—— H 1a xap x{ lipschiiz

. . e - ) .
dia phuung caa fsao cho | f{x)- LX) l <{e f“& IH)
-Bat P X, —— X, .
U —— Fulsaocho Fou () =L (u(t), ¥ 1 € i0,1].

Xétwanwr §'F: D — X7,
Tir bd dé 2 ta c6 §'F, 1 todn 1Y compact.

Hon nfa: Vu X, %!-S_IFE(U) - S'_]F(u)n <& {17

Mit khdc, Vh € D* ma h|| < & phuong trinh: u = $'Fy(u) + h (18) ¢6 nhiéu nhat mot
nghiém trén D * That vay:
Gia stt uy, uz 12 hai nghiém cha (18). R3 raing u;(1) = ux(1) = h(1). Tudng ¢ trén ta chi

¢An chifng minh u; = uy treng wudng hgp h(l) = 0. Khi dé u) = uy trong trudng hop
h(1)#= 6.

V&1 h{1) =0, 1a ¢6 u{t), ua(1) 14 hai nghiém cha phucng trinh
]ru{ +Au="fe(u)+ Sthy O=<t<ld

19)
lugy=0 v
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Phuong trinh (19) widng duung vdi phuong trinh tich phin: (xem|0]}

alty =e u)_ SR () + S(h)(s))ds (199,
i

Nhu thé: MO A JcJ HESAf (0,(5)) + S(h)(s))ds

i
ma(t) = e YN0 - j(:"“_sm (f, (u, (s3)+ S(h)(s))ds

{
Tacd w(l)=ul=0.
Dat a=min {be 0,1}/ u,;(1) = w1}, Vie {b,1] }. Ta chufng minh a= 0.
Gia st 0< a (ni€n nhién ag!). Ta chitng minh diéu nay vo 1¥.

Vi f, lipschitz dia phuong trén H, nén ¢6 s8 1 > 0 d€ {; thda dicu kién lipschitz trén
hinh cdu B, = {xell /1 x-upia) i< ) vai he 8 lipschitz B k> 0. Viug(), uslt) lién tue
wén [,1] nén ¢6 s6 850 A€ uy(t), ugfd) thude B, v6i moi 1 thude [4 -5, al.

T d6: L ud) - w() | < | - Q}A(f (u(s))—F, {uy(shids |

‘i

a N
il (sy—u,(s)ids
L

i
< Tl N = (ua ()
{

Ap dung b8 d& Gronwall ta suy 12 uy{t) = wa(t), Vie [a-d, aj. Piéu nay méu thudn véi
ciach chon a ndy rén.

Nhi vy ST thda diéu kign (*) ciia dinh 1§ Krasnosel'skii-Perov.

Cudi ching, ong (4 nhy trong chiing mish dinh Iy & budc 1, ta cling chifng minh dudc
§'E kibng co diém bat ddng trén SD* va deg (I - S*F, D%, 0) 2 0. Budc 1 hoan thanh.
Butde 2 ¢ Chitng minh dinh 1Y 2 khi 3 # 0 (tugng o nha ching minh bude 2 6 dinh 1y 1)

Tém lai thp cde nghiém cda phudag tiinh:

a [U:*I-APL'IZE(U) 0<t<t
luy =y«

vdi cde didu kign (1), (2) 1a khdc rdng, compaci v 1ién thdng.

35



Tap chi KHOA HOC DHSP T#.HCM ) 6 2 ndm 2004

TATLIEU THAM KHAO

(1] L. K i6a - V. T, T. Nhidu - N, T. Phuong, (7-10/09/2002), The coareclivity and compactaess of
selution sets. Hoknghi Tode hoc toan gude, Hué, Chusag tiah va (6m tit cdc bdo cdo, 82 - 83

(2} L. 10 Héa - L. 1. P. Ngoc, (12/2002), Tink lién théng v link COmpact cid Hip hop nghidm, 161 nghi
Khoa hoc Todn-Tin hige, DHSP Tp, HCM,

(3] IDan Henry, (1981), Geometric Theory of Semilinear Parabolic Equurions, Lecturs Noles in Math.,
val. 840, Springer- Verlag Berlin Heidelberg New York.

4} Jack K.Hale, (1988), Asympotic behuvior of dissipative systemy, Wathomatical surveys und
wmenographs, No. 25, American Mathemaiical Society.

{3 Richard E. Kwing, (4/1973), The upproximation of certain parabolic equctions backward in time by
Suvbolev equations. SIAM 1. Math. Anal. Vol 6, No. 2.

[0} Nguyen Thank Long - Alain Pham Ngoc Dinh, (1994), Approximation of ¢ parabolic nonkineqr
evolution equation buckwards in time. Inverse Problem 10, 905-914. Printed in the UK.

{71 Mguyen Thanh Long - Alsin Pham Ngoc Dinh, {19963, Note on a regularizatim of ¢ parabolic
nontinear evolution equation backwards in time. lnverse Problem 12, 455-482, Printed in the UK.

Tém tit;

Finh Cempact, lién théng cua tip hdp nghiém ctia hai todn 1i6n héa
Bai bdo ndy chiing (6 rdng tdp hop 14t ¢ cde nghiém cia cdc phitong trinkh sau la khdce

ph+Au:ﬂm 0<t<l

rdng, compact va lién thong: (1)

L0y =y
W}ju! +Au=fu) 01l
: lu(i)=x

Cong cu chinh la 1Y thuyér bic 16pé ciia irudng vecty compact va cde inh chdl cia todn
4t tig lién hop, khéng am trong khéng gian Hinbe,
Abstract:

The connecied Compactness of the set of solutions of the evolution problem

The paper proves that for the following equations the sets of soiutions are nonempty,
p

Jula-An:f(u) 0t
(a0 =y
[u,+Au=fu) 0<i<i
1M®:x

The main tools are the wpological degrec theory of compact vecter field and properiies
of the non-negative, self-adjoint operator.

compact and connected: (I

(15)
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