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vE sr,r TON Tm vA DUY NHAT NGHIEM cm
. MOT LOP cAc rnvonc TniNn ToAN 'rtr

LE NGOC LANG .
Truong Pgt hpe Mé = Dia ch&i X

"1 Cho ky hidu, dinh nghla va gia !hidt ;MG o) b e ey

Gld thk V va Hla nhing khOng glan Hilbert, sao cho V @irge nhing com-plic va ném -
trd mét trong H. V® va H® Ia chc khong glan @6l nglu clia V vi'H. Ddng nhit H vél H® v
“H® vél mot'khong gian con clia V®, khi d6 ta ¢c6 bao him thirc, V € H € V* Tich v6 huény
gita V* va .V cfing nhu trong H ta ky higu (., .). Ry higu|. | |- |va [l 12n hrqt Ia chudn
tropg odc khong'glan V,'H va Ve, Gid thi S = [0, T] la-mot dogn httu hgn thude R' va E I
' 'myt khong glan Banach. Nhw théng thwong, ta ky higu LP S; B) la khbng glaa clia ‘t4t cé .
nhirng ham bde p khé tich, xdc @inh trén S va ¢b gié trj trong E.

PR ngén gon ta dift: - .

e 10 ATETR ) A I=L'(S H), X% =L8%(S; v,
Ky hidu (., .) Ia tich v6 huéng glitd X"' vA X cting’ nhu.- trong Y
Khi 86 Vi € X%, Yu € X (hoiio V£, u € Y) ta o6

) \

4 ) I < f. u > f (f(t), w(D) dt

A

Néu S duqo thay b&i dogn [0. t] C S.thi ta ky higu: |
Xi: _L” (o, ¢1s VigYua= Lo, t); 1), 0

X s = Lo, t]5 v9),

va
<f.u>t: = S(f(s). u(eDds V1 € X,* Vu e Xt (hoge Vf, u € Yo
! o 5 :

ph ng&n gon ta ludn ky hleu cla mdt héing &6 du-orng hﬂ-u hgm. né cé thh lly nh&ng
gla. tr}] khéc nhau. Trong titng trudng hep d4nh gib, gia trj oy th® cla ¢ khéng ¢6 ¥ nghiu.
Ky higu & la nhirng hiing s6 dwong c6 thd chon bé tuy ¥, e(8) c6 thd lﬁy nhitng glt tr} khéo
nhau) 13 nhitng hiing s§ duong phy thuge 6.

Gid tht A 1a mot toén t& -phi my&n. thbﬁ ‘min cdo dl!u k!en saut
QD AEHXV - V); '

(1.2). Phép twong fmg u, > A (u. v) VV’E \' bﬁl ky, Ia mot anh xa Hén tl.to va dan '
Cr} t¥ khong glan H vio V*; .

(1.9) VueH-IIAcn. 0l < MClu]+1), M—const; L ;
(I.4). an. VnGV,Vueﬂ‘ ] . .
(A, v1) - Ay, va) vi=v3) > m [vi=val% m = cd‘nst> 03
1.5 . Vv, va €V, Yu € H:| A, v = Alw, v2) | < M vi=val.



'Che dohh tir théﬂ mln (I.1) = (1.5). dllr)‘b gol 14 {ohn tiv hién d;ng theo righia lons 111

' BY d® 1: Gla.-thk cac &ldu kién (. llﬁ(l 8) vi (1 5) du'nc théa m!n Khi aé
A(u(t). v(t)) €X, nbuu&Yvav é X, "

(‘h:i'ng minh: DY don glin ta ky higu ACu(D), v(b)) = Ay, v). Vu é Y Vv € X. ROrang,
‘nduu, v 1a cho ham don gldn thi Ay, v) ofing 1& ham don glin. Gid (bl un(t) =& u(t) trong H
VA vg () = v(t) ‘trong V khi i = oo- YtE€S Taco: :

lim |;A(u.(t) o (1)) —A(u(t), v lp & f 1im [H A(u..(t). V() = A(uu(t) v(l)) n..

: n""l- . N=kee .

R I ACun(t), viE) — Alu(), v) ..,] = ( Vt & S,
'm dé suy ra, néu u, v do duge thi A(u. v)’ nﬁng ‘do duuo
‘Mit kbio, Yo € Y. Vv € ¥, ta cé:

L L AGy W) xu < f(nA(hcsa. v(s))=-~ Acu(ai. 0) o + | ACuCs). 0) o) do
N S i . F s

/

<J.(M|’v(e)i|+M|u(aJ| +M)’d;< + ",
S _

oF BB ay dl duqc ching m!nh. _ ;e
T bd 421, ta ¢6 thd xem A nhuw mot todn ti anh zg tir ¥ X X vio x“’ Gia thit /\ TS mot
_todn tlr thda min cac dldu kign sau:

(. A CXXX" don Aidu eye dg\! (n6i elumg la toan (& da trl va dwoe liidu theo nghia,
ofa Brézis [2], /\u'=ll’ | f € X% [u, f] C/\I va DA =lu lu& X, Vi +'¢])

DA v vie=al v 2= Vv € DIA); a, cﬂnst>0 :

aLs). (/\u-/\v. u=y ) >n lut)=v(1) | "Vu, v & DIA);

(i1.4). TOn tgl tap hop W:= Iu | u € X, /\ué X“] 880 oho W S D(A) va néu’ Lrong W ta
xfe dinh chuln nhtr st

&

uu’2 "l[u"2 +1Iu||

thi. khi. d6, W la mot khonggian Hilbert duqc nhung com pie trong\' Xét bai to4n sau aay :

Ea /\u+A(u, w 3 f, u€D(/“ o (D
Néu tofn t& A khéng phy thufc bién thér nhét thi bai tofin (1) 44 @wge nghién ctu béi
Brézis (2] vi Gajewaski—Grdger (3] voi todn (% A @on diéu manh va lién tye Lipschitz, Sy 1dn
1gi vi duy nhét nghi¢m ellng nhu che. phiong phap xfp xi nghigm cha né i duge dua ra

" trong [2, 8]. Myc dfeh cia cbng trinh néy 14 tim nhing Aldu ki¢n 48 bal toan (1) 19n tai va
duy nhét nghi¢m véi bit ky f & X* Cac ket qué. nhén du-qro & ddy ob tang quit hon, clc két

qua. an duwoc dua m.trong (2, 31 il
3. Bjnh 17 tn tel nghigm @61 véi b tohn (1), i e ath
Dlnil ly 1, Gia tht’r ohc didu kign (L1)=(L.5), (IL1), (IL2) va (IL 4) &u‘qc théa min, Khl as %
. bai'toén (1) vél bt ky f € X® 6 {t' nh&t mot nghlgm. .
Chli‘ng mtnh D& chérng minh dinh 1y ndy, ta chia lAm 4 buée.

1) Vi gid thist (I 4) (1.5) va (II l) nén toan (& va-—v A(u. VVYueyes d;nh ladon dieu manh,
lﬁn tye Lipschitz tr X vao X* va todn' L /\C X >< X" don didu cye dlgi T a6 suy ra réing,

u € Y cho trude, bl toAn: . ’
/\V'i"A(u, Rk VGD(/\) @

cé duy hhét ngmem.,'la kj hleu nghiem nay biing Bu. R8 r&ng B la mft !anh X tﬁ Y vao
D(A)ch Y‘ ! . ?

v.a. |

\

i i
4 1




I‘ ;Dbdﬁ

’ - ' ®,
’i’a 88 chlfmg minh rdng, todn tir B G (Y =Y) thbu. méin t&¢ o &iéu kién ctid din..
Schauder va didm hﬂt dong M61 mot didm bﬁt déng ciin toén tl B rg rang m m¢l nghi¢m ow.

© bai toén (1).

. 2) Tinh lién u.m cﬁa todn u'r B. Dé dang thiy rﬁng. vol mBl v& x &nh xg la, uj~e
A s, () € S XH = V®) théa miin dl!u kign Caratheodory v

I £, V() Il o< Il A(u. vs)=Au, 0) e+ 11 Ay, 0) Il @ & MC | vy Il + | Cue) | +1).

;I‘héo dnh 1y olla Kraxnoxelxki [4] vd sy 1ién tye cfia toéin tk Nemaskl. ta suy ra tinh lign
,tye cda anh xq u l=* A(u, v) € (Y = X9) Vv € X. . ¥ : :

GI& thk u,=+u trong Y khi n- o, vyt -Bun, v -ﬂBu.

Khi @6 : - ’
0=<<A vn-Ay-EA(u.. -+ V-)-A(u. v), v.fam_» d

P m Y=y I 1 Al D=AG Dl Vel

>'— 1 o Vllx*--i—- Il A(uu. v)—,A(u. Il xu
m

P =

'Vl toﬁn tft ul=s A (u,v) € (Y—-x‘) 1ién tye, nen suy ra, néu up=>u tromng Y khl n > o this

m | Bup=Bu [l y= " lUm |l v.«-v I x=‘0. Plgu a6 ohfmg t6. B 14 4nh zq. lién tuc i Y'vao Y.
n—h@o - n—bﬂﬂ d

| 9 Tinh com=pile clia todn ti B. Gia thfr v:=Bu, khi 46 ta o6r
0= < A vtAl, v) -1, v Db + <A, v)*A(u, 0). v> +<A(u. 0)~f, v>

‘ =.‘>--b+mnvnxw— I Au, 0= fllxn— 2 nsvn

.....

Suy rat | g L v ¥

llVlIx’~<c(llule +1) U NP T

Mat khéc, tn c6: ; T : BT g bt
- "AV”xa' £~ A, v) ” = {1 - Ats, f)'o Ay, 0) + A(u, o) ”X“

- Sitllyge + n‘llvllx = elfjully +1
< ollully, + o

llvllw = divlg + Il A vnxo""’ o IIY + 1),

Nhu vdy, tohn té B anh xq mot tap gléi ndl trong Y vho mot tdp glél ndi trong W. VI'W.
. @&wge nhing com-pHc trong Y nén tir d6 suy ra dugo tinh com-piic cla todn tk BE(Y ~»Y) :

4) Ta 88 chi ra réing, todn t& B énh xq mot tdp 181, giél nfl, déng trong Y vho chinh
Vl E S ta 0d: | ; e g e .

w100 5 P i T I,(A (u (6D, Ve = £e), v(e)) o 3> a | v (1) [P =

o
t

+'J=<A‘ @), ¥ @) = & 6, 0) + A (o), O = Ko), (o

Q.
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S|y b +m j.llyr(u)ll’di"' J."Mﬁlu(o) [+ 1+ 1@l e llvi ] de
v " A R ‘ ' |

i < ’,.J 7 | N g ' :
>l]v(t)]’-b+(m=— b) I Hv(s)]l’dauc(ﬁ) I (Iu(s)]’+ 1 +||f(a)|l’..)cla.(

* Chon 3< m. khi a¢ Vi € 5 ta nhan du-orc:

lv(t)l’< C (1 + j lu(a)l“ds). trong 46 G e const > 0.

Suy ra:

| ‘ -’ o . '=t*f
J'c"c'lv(t) far < j o~ 0t g (1 + J. fue)|? de) dt

..'...1.. "~30t“= L}
<3 et J‘e futt)®at

Pyt E? '-,= [u]u €y, j e-".c" Ju [’dt < 1}. R8 rs‘mg E 1 mot tp Id1, gléi nel, @éng trong

, S y
. Y. Td' bét'@dng thére oubl ta suy ra, nfuu € E thi v = Bu € E, nghfa 12 B €(E ~ E).
. Theo @jnh 1y Schauder vd aidm bht dong, toan thk B eo it nhdt mot di&m béit dfng trong
" E CY. Dlnh ly 1 duge ch\ing minh xong. )

3 Bjnh 1y duy nhlt nghiam @i véi bai'toén (1),

|'=Cao gla thiét (1. 1)-(1.5). (I1.1), (IL2) vA (IL4) ohi béo @am tinh chét tdn ted nghiém clia bai -

© 'todn (1) ch& khong béo @&m tinh duy nhé&t. Mot vén’ as Quge Axt ra 13, cin phdi thém vao

- di3u kign ndo nita cho toén t A @3, mét mit bdo dam tinh duy nhft nghidm clia bl toén,
miit khée, trong Ihvo té,'c6 thd st dyng dwoc d& dang. Cy thd ta c6 gid thiét sau

( e) Gl4 thit w € D(A), W Ia mot nghiém clia bal toan (1), Khi do:
(pmo(u( ) € L2 (), Vm, € 0; m); val

0; sup i—(]l A(u+z, u)-sA(u. u)llm.'—ﬂllz!l)

(pé (u‘)i m max ’ 2 * 0 . : ; y U e V.

: z &Y ' ’

Txong nhitng wng dyig oy !hé gid thiét (1.6) c6 thd xem nh{r m¢t tinh chiit chinh quy ‘olia
: nghiem cha bal todn (1),
BY d¥ 2. Gla thﬁ' aidu kien (L.4) du'qc thba mnn. khi aé "v"u, 7€V v me, € 0, m)

N—

|

ta cdl
, (A(u + 2z, u+z) = A, u), z)>=m1lizll =" p(u) | z|*

vél m: =.‘P_'!__';'_fﬂg‘ p(u)'l ' 'i'i'l'r'l’-!"-—“(tpm, u)®, v

Chli'ng minh't Tﬁ- dinh ngh!a rpm ta suy 1 Vu. z e v (A (u+z, u+z) - A(“, u), ‘)
e (A (u+z. Utz) = A(ué-z, u) + Alutz, w) = Ay, u). z)-
' > mllzll’*(m.lizll +€Pn (u) Izl)ilzll

'
/
b



/.

S (m ='mg) 1z 1| # = T [l ]| 8 Pmo (W) 2P~
i 2 ' 2 (m = mg) :

> millzll 2= pw | 2]’
B3 @@ dwge chitrng minh xong, .
Chif g 1: Gl thist, (L6) c6 thd vlbt dusi deng P |
ey ELL® e P
Pinh tg 2. Gl& tht’r ofic digu kign (1.1) = (1.6) vi (1L,1) = (11.4) dtt’qc th6a min. Khi :‘Ié.
bai toén (1) co-duy nhét mot nghlem véri mei € x* :

b Chtfrng minh: Gig thir ui la m¢t nghiém ciia U) théa mitn (3). ug lﬁ, mot: nghiem khte
etin (1), Bt z: = yz ~ul, T bl 8 J ta co "v‘t €S

0 Q(/\ua’?‘-l\ﬂ.i)‘ +J'(‘A. ‘E‘ﬂ' ) = A s, ), o) ds

'l\ 1 . b ' i ' F T 1 ‘s
Zalzmf + J' (Aure) + z(a).' ug(s) + z(8)) =~ ACni(s), u'sc,s),_zcu» ds

o \.

> |40 + _|' (i 1) 2€6) 11 = plus (&) 3 P as
o
q\’r dung, bd d¢ Gronwall ta suy ra z'=0, nghia la u1 = ua, Blnh 19 2 duwge chimg minh xong.
Txong cbng, trinh sau [6], obting ta 88 (tng diing két qua 1y thuyét nay cho bai todn glé tr]

ban ddu deng phwong trinh tin héa va bai to&n 116n hop @81 véi he théng phuang tr inh
~dgo ham rleng phi tuyén, _
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| ABSTBACT‘ . j
Existence aml umqueneas theorems fer a class of uonlinear operator equatwn

In thia _paper we consider problema of the type
Au + Aluyu) D1, 0 € D(A),

where /\ is maxinial monotone and A is an operator of the variation type (Lions [10]) We
_prove an. existence and uriiqueness result- for above problem, using fixed . piont theorem of
_,Schauder. Our results are elight generalizathns of the results of Browder {8] on pmblema ‘
of ths type Au+ AW P, u é DA



