TAP CHI RHOA HOC TINH TOAN VA BIBU KHIEN, Tap II (1080), S6 4 (6=9)

VE NGHIEM CUA PHUONG TRINH HAMMERSTEIN
" VOI CAC TOAN TU DON DIRU GIAN DOAN

g, *aw 8 . 'NGUYEN BUONG

., 1. Nhidu-bai todn trong :kf:thy&t dén dén phwong trinh vi phan holio tich phan véi
phiin'phi tuyén gian dogn (1] ~ [3]. Trong trudng hop @6 nghigin' cla bai todn theo nghia ¢d
* di¥n, nol chung, khong tdn tgl. Trong [4], [5], a6t vé!1 phwong trinh tich phan logi Hamme-
rsteln, oo tho gld dwa ra kh&l nigm I' — nghl¢m vA KI* = nghlém va s dung dinh Iy @idm
bit dgng chtng minh sy tdn tel’ nghi¢m theo nghla. 46.' Trong (8] A.A. Abramov v
A. N, Goipdva dwa ra khéi ni¢m nghl¢m .suy rong cho 16p phuong trinh todn ti logi 1 véi

. todn ti don &igu glan dogn, chitng minh sy tdn (gl nghi¢m theo nghta @6 va duva ra phwong
phdp Mp tim ching. Trong [7], [8], @61 voi bal toan ndy, cho tdoe gld a4 dwa ra thuft todn
higu. chinh’ theo A.H. Tikhonov [9] tim nghiém suy rong (theo nghla Abramov = Gaipova), Dya
trén hal khuynh huéng trén, 461 vél bal toan trong @8 bal. ching "t6i dwa ra khai ni¢gm v
nghigm, va xdy dyng thugt toAn hi¢u chinh tim chéngs '

2, Cho H'Ia khong glan Hilbert thye vol (.3 = tich vo hyéng, ||+ | chuln tuong ¢ng
Xét phirong trinh todn t logi Hammersteln squs m o "
X | x+FaFi () &=f, [,€H | m

w6l Fi, Fala cfo toin ti don .digu, glan dogn, néi chung 1o @a trf, ¢6 midn x8¢ @jnh.
D) =H va dnh trong H. C ' Nk :

Goi FT(;). IH'I.:; 14 bao IBi dolﬁg"cﬁa, t'ap t&t éﬁ che didm gidi han y=&u eﬁa-lﬁ ('x,.)l.
VOl % ~x, khi n=» oo, (xem [10]). i . " GIRIAMEN o § v Uibats

‘Binh nghta: Xo- 4ol la=:;ghiem suy rong clia phuong Irinh (1) néu: .
: Xo+Fy F{ (k) Dfo. e

Ta nhin thiy: |
) Nghigm'od @idn ohinh & nghigm euy rong;
© b) Néu F la toéin t& tuyén tinh, gléd nol thi T~ nghiém vA Kr — nghidim [4,5] cling
" chinh 1a nghl¢m theo nghla suy réng: ‘ 3 - '
\ ‘ g)""'xo 12 nghi¢m suy rong l;hi vi bl_ﬁ khi - ‘
e et FRR G366 - )

Vi theo [10], Fim= Fj do.D (P =H, v61 F R théc tridn don digu oyo det ofn Fio

Xét phwong trinh higu chinh shu : ' : ,
X + Fz.g Fl,‘ﬂ (’) - fﬂl 5 ' . (4)

\

vol Fiq Fih oI, &3>0 = thain 86 higu chinhi I 1a tokt t& don v} trong H,

"Binb 1§ 1. Véi mdl'a >0, f, € H, vi aidu klgn myo 3 dwge théa mn, phuong trinh &) ¢6
-duy nhét nghi¢m suy réng x,. Hon nita, néu.So ~ tdp nghldm suy réng ‘cfia phuwong trizh
(1) khde tréng, thi khi & =»0, x, ~>xp € So: L T S L :

\

0



. | va nguqo lad. Dlau dé twong duong véi: : ; g
' (2"~ fo) 2 = zo)1>0Vz§H|.z &A(z‘) L SUUNCRE |

IngfF-HIy@"a = min . r||x||’+||y||’ iy TR

x & S,,
v& Fi (x)
yo 1a mdt phan ti duy nh&t thuoc Fl (x0). " i
- Gh&ng mlnh Phu’cng trinh (1) tueong duung vdl h¢ phuong. trinh sau !
Fi(x) =y=0 :

: e+ Falpdmty -
Ta ky higu H; = HXH vd‘i tich v0 huéng nhu sau !
\ e madr= x2) + (y1, ya) -
A i z;ﬂ[xhyg] 7€ H i=13
vd chuhn tuang dng 1o loily Kul aé he phuung trinh trén viét v8 deng:

Alz) = £, = [0, fo] . i85 ® -

vai A (z)-a-[F1 ® =y, x+F1 (] 2= [zy] em D8 dang_thiy dwgo A_lA todn t¥ - don

@idu | trong H o "'D (A) = Hu Torm td don ‘digu Az = [Fl (x) =y, x Fa (y)] = [=-y, x] ,

+[Ri(; Fa (y)] Ia toan t¥ don “@lgu cyo dgi vir z~»[ =y, x] 1o don “didu. heml lién tye,
giol noi va z ~» [Ty (x), Fg( )] 14 tohn t& don ditu .oye, @l va k&t qud m_[u] Do A(z)

C A(z), cho nén ta b A la thac (ridn don digu cye dgl ola A. Tie 14'A = A, do tinh
duy nh&t clia thao tridn don digu eys dapl clin A, khi D (A) = M1, xem [10]. Nhw viy, néu

%o l& nghl¢m suy réng cla phuong !th 1], theo nh@n xét o) Zo = [Xo y,] vol Yo G F:(xo) L.

nghlem 0d dl%n olia phwong tr inh eau:

A(z)sf‘,. : :, t , ’ Bt (7)

Do A Ia théo tridn clia A, cho nén t @) ta co:
. (z' =fgr 2= 200120 V2 & Hz. z' & Alz) A Y ()]
NSu 2, € Hy théa min (9), ti-djnh nghia v8 At dé dang thiy Quee: ' a

(2 =1fo 25501320 Y2 &Hy, zeA“(z) SRR 1)

Do’ A‘ (z) = A(z) Vz € Hi, cho nén (10) chinh 1& (3), sy ra z chinh la nghi¢m theo
nghia Abramov=Gnhwva [8] clia phuong tiinh (8), Nguge Ini: Néu 2, nbutren th! %o ohinh 14

N nghigm suy,.rong clia phwong trinh )

Phuong trinh (4) viét vé dang:* i b : 1
Az) 4 aig = f., - = TUN oy ()

Phin cbn lpl lﬁ é.p dyng trye tiép che ket qui trong [7], [8] oho phwong trink (8) vé (11).
. 3. Néu bay gl thay ‘thé cho f,, 'te chT biét duge f§: Hfo - fo ll <6 é =~>o. Thl
‘phuong trinh.

) X'FFEM Fh“ (x)-‘rbp GE""0 o I * (1?

=v61 mbi w, & ob duy nhét ng\blem suy rQng x: ‘

s

. )
D]nh ly 2. BE cho xa ﬁ#x“ ﬁiau l.len au la 6/&. 0=

Binh 1y ndy la-dp dyng két qud trong [6] olio- phu'm'.lg teiph  (8) va phuans trinh :

A(z)+dz fé f6=[0-f6]

Dink 1y 3, Néu nghi@m suy rong x6 --rx.. khi 6=o0 (a), a -90 thl X ehinh 1& nghiQm suy

rdng ola\ phuong ¥ink ).

=g



Chd‘ng m!nh Ggi z, =[x i I“* (x )] lé. nghiém suy rong theo ngh!a Abramov-

Cmmovn cﬁa phuang trinh A(z)+ 6z= fa Lap Iugn nhy tiong ching minh @inh 1y 1, zbohlnh
lé. nghlem 08 &idn ct'la phuong trinh' A(z)-f- oz = f.s .Do do ta cb:
4 <z'+z-f, ?_26>1>0 VzGH:. 'EA(z)
le (2)3 AG)Vy € Hy, cho nén suy raz :
' <z+az-—f°.z z, >1>0 VzGH:.zéA(?J (13)

MYt khée : qo x iy cho nén. m;:-*-ﬂ. v& do tinh don dléu eire d@i clin }'1 véi midn xdc :

dinh 14 toan khbng glan, ton. tai lan cdn U et x sao cho Fy gid-! nol trén U, va vai moi
| ae, ndo 46 thi x & bet), ta o8 dty con kg higulutn 1a Fi ) 1t 1y ybu deny. Do a6 Fy (36) +

- axb—tykhl o =0, Suy ra z h¢i tu yéu trong H| ‘dén =z -'[x. y] Kkhi a-'-ro Tiv (13)_'

. cho =0, ta du'qe : : i

L e -1 >y >0 g E H:. z G.A(z). .Suy Ta X ohlnh Ia nghiem suy rong cla
-bhuong trinh (1), Két hop dinh.1y 2 v& 8 ta 06" ‘

B]nh 1§ 4. Vdib=o(°‘-). ¢—>0 dB .cho x hoi !u dén phhn tlr 'nao do lhuoc H aidu

klen ehn va @i’ la phuong 1rinh (1) cé nghi¢m suy rong. : :
Chzi y: D@ um nghiem suy rong xé clia phwong trinh Lueu chinh (12) co tha ﬁp dung

phu'cqg phap I;p trong I12], theo phuong tr Inh (13).
ks Xét he phirong trinh dgi 86
?x: +I1(x3) +fz (xn) =g’
xa * f1(x1) + 203 (x2)=a,
(x1=1)8, x1 < 1
Llxg=1841, x> 1

: um)- gy ""<‘
(xa-1)5 o --.xz >1.

D& dang thﬁy dufqu vei 1 <ay <2,5 hotic 1<aa <3 khong tdn tai @idm x3, x2 théa mln he¢
phieong trinh trén.’ Nélr coi x = (xt, x2) € R* v6i tich 48 che, khi he phuong trinh trén c6

:l.-Lang (1) véri, F1(x) = (fy (xp); fa(xn)) vi Fa(x)=Bx, B (: ;) 1a cée todn tir don dleu cd midn

voi Iy (xp) =

xée ﬂinh 1 R anh trong R51 Dé d&ng thﬂ’y du-qc F2 = Fg vi FI (x)= F‘i (x) (fl (x:) f2 (xa))
vois. - o ) :
" ; . ‘ [0 l] x| ;ﬂl
) = '
g { £5x0), x1 oo 1

S T
ST e (xp) = LB
: 2 fa(xa), xz = 1 )

vi vél ‘moi 8 = (a1, a3) € R? he phuong trinh dgi 86 trén cé nghigm suy xong. va vél ay €

€1 2 l] va aa E (I 3] nghiem suy r¢ng tring véi nghiem cd didn,
‘ ' " Nhen ngay 17.10-1984

f ' . f
& 4 & : ) : . b



I LIBU DAN - o

. JJ,bIFIKHH A. 3 Peneﬂm:xe aaromamlmcnne cueremsi H, 1974
2. EMEJIbSIHOB C.B,, Cuevemst apromaTHueckoro ynpanaeuuz ¢ nepeueﬂuoﬁ

,-CTPYKTypo#, H. 1967, ' = |

. 8. YTKHWH B.H,, Cuoabsamue pemnum H X npumeuenna B cnc-ranaax enepeueu.

HOH erpyxrypoit H, 1974, - ° -

4, PATUMXAHOB B.K, K’ Bonpocy cymecmoaa}msz pemexms YPABHOHUS f aMMep.
wTelHa ¢ pAIPHIBHEIMA emﬂpamenusmu n

Hs. BY3, maremaruwa 1975, N°1, 63 =70, ‘ o :
§ A3BEJIEB H.B., PATHMXAHOB P.K,, Hirrerpansuoe ypaBueHue C PaspHBHHM

- onepaTopoM ANdd, YPABH 1960, T5, N° s,

[

6. ABPAMOB A A, l"/-\HHOBA A/ H, O cymec'raoauriuﬂ psmexmﬁ Héuorbpnx

| ypaBbHeHu#, e0NepKAUNX MOHOTOHHHE pﬂapum{me 0roGpaMeR s,

MBM e M® 1973, T 13, N°g, 525—5.8. *
7. PASAHLEBA' W.I1,, Peryaapuaarmﬁ Hennuemmx ypaaﬁmmﬂ ¢ MOHOTOHHHMH'

. paapuﬂﬂumu omdpameﬂnnmu HBW u M 1076, Ts, N° 3, 778 =781, .

8. PASAHLIEBA M. I1,, K Bonpocy o pewenunsix nenngednsix ypaah'eﬂuﬂ € paspuB-

T MOHOTOHHAMA onepumpamz CHBHP.MAT.JKYPH, ‘1979, T20 N° ;..

9. THXOHOB A’H., O perynapmauﬂu Hexoppem‘no M0C T8 BACHHBI sanay }J,AH
cccp 1963 T1s3, N° 1, 4952,

19, PSIBAHLIEBA- U, I1., O6 ypasreuusx e nonyuoum OHHBEIMH paapmaﬂmm 0700-

i ' paxennamu Mar. SaMeTiR 1081, Tso, Bi, 143—152

11 HOCKAFELLAH R. 'T‘ On the maxlmalily of aums of noulinear mouolone operators ‘
Trans. A.M.S. 1970, V 149, N° 1* - :

ST [TEPOB A.H., !OPFEJ‘JAC B.B., O cxommocrﬁ mapauumiaoro npouecea d(BM

H M 1077, N° 4,

PE3EOMF‘

U PE‘I[!LHHH VPABH!:.HHH FAMMFPLLI TEUHA C PA(’%PbIBHbIMH
| MOHOTOHHbIMH OINEPATOPAMU '

Bnonna 06 meeHHoe MORATIHe pelmenus Aas ypanaemm X+l (X)= f,, ¢ paspm.
HBHIMH, BOOUIIG MHIO3HAYHLIVH uouosouﬁwmﬂ niIepaTopaMu Fy, =1, 9, aeac'rsyxoummu

B I‘Hnbdeproao.\d npocrpanctse H, paccMarpgsaercs peryaﬂpusapoaauﬂoa YPABRHEHH® ¢ .

X+ Fa,, Fl.,(x)"fb. Hfo = f81l 8. Fia=F +al, a >0, . .

[—~eJlMHHYHKA OnepaTop, Ioxasupaercs 'reopema ) oymecmonaﬂuﬁ onnﬂcwennocm
006COIL@HHOIO PelueH sl x6 PerynspHIHpOBaAHHOrE ypaBHeHun npH o p.= 0 Yrpepxa-aeres,
ure eyr.uec'raoaaﬂue odudmeuﬂoro peurenys mxonﬂoro ypanﬂennﬂ ABAHCTOS HeoOxXoAn>
MHM g AOQ'I&’TQ‘!HHM ycioanem ¢XofMMocTH 36 apuueM 8 = o(at), Gﬁ—wo e :

‘e

H=KHTT 280 : ' B ' i B



