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iii

LG1 cam on

Luan van nay dugc hoan thanh tai truong Dai hoc Khoa hoc, Dai
hoc Thai Nguyen duéi st huéng dan tan tinh ctia Tién si Nguyén Thi
Thu Thiy. Tac gid xin bay t6 long biét on chan thanh va sau sic vé
sy tan tam va nhiét tinh ctia Co trong sudt qua trinh tic gid thuc hien
luan van.

Trong qua trinh hoc tap va lam luan van, tit bai giang ctia cac Giao
su, Pho Gido su cong tac tai Vien Toan hoc, cac Thay Co trong Dai hoc
Thai Nguyeén, tac gid da trau doi thém rat nhiéu kién thitc phuc vu cho
viéc nghién cttu va cong tac ciia ban than. Tu day long minh, tac gia
xin bay t6 long cam on sau sac t6i cac Thay Co.

Tac gia xin chan thanh cam on Ban Giam hiéu, phong Dao tao Khoa
hoc va Quan hé quoc té, Khoa Toan - Tin truong Dai hoc Khoa hoc,
Dai hoc Thai Nguyén da quan tam va gitp do tac gid trong sudt thoi
gian hoc tap tai truong.

Cudi cling t6i xin giii 16i cAm on t6i gia dinh, ban be, 1anh dao don
vi cong tac va dong nghiep da dong vién, gitp dd va tao diéu kién tot
nhat cho toi khi hoc tap va nghién ctu.

Tac gia

Nguyén Thi Van Anh
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Bang ky hiéu

HEW

A*
D(A)
k=

Ikéx

Khong gian Banach thuc
Khong gian lién hgp cia X

Tap rong
x dugc dinh nghia bing y
V61 moi x
Ton tai x

Infimum ctia tap {F(z) : z € X}
Anh xa don vi

Anh xa d6i ngau chudn tic J
Toan tt lién hgp cua toan tit A
Mién xac dinh ciia toan tit A
Day {xk} hoi tu manh t61 x
Day {«*} hoi tu yéu t6i x
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MG dau

Phuong trinh toan t v6i toan ti accretive c¢6 nhiéu ting dung quan
trong trong viéc nghién cttu phuong trinh vi phan dao ham riéng trong
khong gian L; hay khong gian Sobolev W

Trong dé tai luan vin, ching t6i nghién citu phuong trinh toin ti
accretive dang

Alz) = f, (0.1)
6 day A la mot toan tit tir khong gian Banach phan xa thuc X vao X,
f 1a phan ti cia X. Néu khong c6 them diéu kién cho toan ti A, ching
han tinh accretive déu hodc accretive manh, thi phuong trinh toan tit
(0.1) n6i chung 1a mot bai toan dit khong chinh, theo nghia nghiém ctia
né khong phu thudc lien tuc vao dit kien ban dau. Dé giai loai bai toan
nay, ta can st dung cac phuong phap giai 6n dinh. Trong [1] Alber v&
Ryazansteva da nghién cttu phuong phap hiéu chinh Tikhonov

Alx) + alz —2) = f5, (0.2)

dé hiéu chinh phuong trinh toan tt (0.1), 6 day f5 1a xap xi ctia f thda
man [|f — f5]] < 0,0 = 0, 27 € X 1a mot phan tt cho trude tuy ¥, «
14 mot tham s6 duong. Véi diéu kién lién tuc yéu theo day ctia 4nh xa

ddi ngau chuan tac J clia khong gian X, ho da chitng minh sy ton tai
1)

duy nhat nghiem 29 ctia bai toan (0.2), va nghiém nay hoi tu manh dén
nghiém x* ctia bai toan (0.1) khi «, 6 /o — 0.

Khong can dén tinh lién tuc yéu theo diy ctia anh xa déi ngau chuan
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tic J, tbc do hoi tu ctia day nghieém z° ciia phuong trinh higu chinh

(0.2) duge danh gia véi dieu kien (xem [5])
JA(z) = A(y.) —QA (y.) J(w—y.)[| < 7| A(x)—A(y)|l, Yy € X, (0.3)

¢ day 7 la mot hiang s6 duong, Q 1a anh xa doéi ngau chuan tic ctia X*

va dieu kién tron ctia nghiem
vt —y. = A (y.)v, (0.4)

v6i v 1a phan ti thuoe X, A’ 14 dao ham Freéhet ctia A.

Cht ¥ rang, anh xa déi ngdu chuan tic J c6 tinh chat lien tuc yéu
theo day chi ¢c6 ¢ mot 16p khong gian Banach rat hep (khong gian [,),
dong thoi dieu kien tron (0.4) clia nghiém cting kho thyc hien duge &
cac bai toan thuec té. Dé khac phuc nhitng han ché nay, nam 2012, Gido
su Nguyén Buong [3] d& dua ra mot phuong phép hiéu chinh méi cho
phuong trinh (0.1). Ong da chitng minh sy hoi tu manh ctia nghieém hicu
chinh khong can tinh chat lien tuc yéu theo day ctia anh xa ddéi ngau
chuan tic J va danh gia toc do hoi tu cia nghiem hiéu chinh khong can
cac dieu kién (0.3) va (0.4).

Muc dich ctia dé tai luan van la doc hiéu, trinh bay lai va lam chi
tiét hon két qua trong bai bao [5], [3] va [4] vé hiéu chinh phuong trinh
toan tit m-accretive (0.1) trong cac trudng hgp anh xa ddi ngdu chuan
tac J c6 tinh chat lién tuc yéu theo ddy va J khong can tinh chat lien
tuc yéu theo day.

Noi dung cua luan van duge trinh bay trong hai chuong. Chuong 1
chting toi trinh bay mot s6 khai niém va két qué vé toan tit accretive,
m-~accretive, phuong trinh toan ti accretive, m-accretive, va bai toan
dat khong chinh. Trong chuong 2 ching to6i trinh bay mot s6 két qua
mdi ctia Nguyén Buong va cic cong sit vé hiéu chinh phuong trinh toan

tit m-accretive trong khong gian Banach.
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Chuong 1

Phuong trinh véi toan tu

m~accretive

Trong chuong nay, ching toi trinh bay mot s6 khai niém va két qua
vé toan ti accretive, m-accretive, phuong trinh véi toan tit m-accretive
va bai toan dit khong chinh. Kién thic clia chuong nay duge tap hop
tr tad lieu [1] va [2].

1.1 Toan t1* m-accretive

1.1.1 Toan ti¥ accretive

Cho X la mot khong gian Banach phan xa thuce, X* la khong gian
lien hop ctia X, X vi X* 1 cac khong gian 16i chat. Ky hieu 2% 1a mot
ho céc tap con khac rong cia X. Cho A : X — X la mot anh xa voi
mien xac dinh D(A), goi N(A), F(A) lan lugt 1a tap hgp cac khong

diém va diém bat dong ciia A, nghia 1

N(A)={zx € D(A) : A(x)
F(A)={x € D(A): A(x)

0}7
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Dinh nghia 1.1. Anh xa J : X — 2% (n6i chung da tri) dugc dinh
nghia bdéi:

J(x)={2" € X7 : (2", ) = |l27|| |z ; |="[| = |||},
dugce goi 1a 4nh xa déi ngdu chuan tic clia khong gian X.

Tinh don tri cia anh xa déi ngdu chuan tic dude cho trong ménh dé

sau day.

Ménh dé 1.2. Gid st X la mot khong gian Banach. Khi do,

(i) J(x) la tap loi, J (A\x) = NJ (x), vdi moi A > 0;

(1) J(x) la dnh za don tri khi X* la khong gian loi chit. Trong truong
hop X la khong gian Hilbert thi J = I-toan ti don vi trong X.

Khong lam mat tinh téng quat, ta ky hiéu anh xa déi ngau chuan
tac don tri béi J. Trong luan van nay, ching toi xét 4nh xa d6i ngau

chuan tic J la don tri.

Dinh nghia 1.3. Anh xa d6i ngdu J : X — 2% dugc goi 1a lien tuc
yéu theo day (weak to weak continuous) néu véi bat ky day x, C D (J)

sao cho x,, — x¢ thi Jx,, — Jx.

Dinh nghia 1.4. Toan tit A: D(A) = X — X dugc goi la

() toan tir accretive néu
(J(z —y),Alz) — A(y)) =2 0, Vo,y € D (A);

(i1) toan tit accretive chit néu dau biang & bat dang thitc trén chi dat
duge khi x = y;
(i79) toan ti accretive déu néu ton tai mot ham tang v (t), t > 0,

7 (0) = 0 sao cho

(J(x—vy),Alx) — Ay)) = ~v(|lz —yl]), Vr,y € D(A);

iv) toan t accretive manh néu v (¢) = ct?, ¢ > 0;
(iv) v
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(v) h-lien tuc (hemicontinuous) tai diém zg € D(A) néu day {A(zo+
tnx)} hoi tu yéu t6i Axy v6i moi phan ti x sao cho xy + t,x € D(A),
0<t, <t(xg) va t,, = 0, n — 0.

(vi) toan tit accretive A duge goi 1a biic (coercive) néu
(J(x), A(z)) = c(llz]) - [l=]], V2 € D(A);
trong do6 c(t) — 400 khi t — 400.
Khai ni¢m toan ti accretive con duge mo ta dya trén do thi Gr(A)
trong khong gian tich X x X.

Dinh nghia 1.5. Toan tt A : X — X dudgc goi la

() toan tir accretive néu

(J (21 —22), 91 —y2) >0,

vOi moi xy, w9 € D (A), y1 € A(x1), y2 € A(x2);

(1) accretive cyic dai néu né 1a toan tit accretive va do thi cia no
khong thuc sy chita trong do thi ctia bat ki mot toan ti accretive nao
khac.

Ménh dé 1.6. Cho A : X — X la mot todn ti&. Khi dé cdc khang dinh
sau la tuong duong

(1) A la todn tii accretive.

(ii) Vi moi X > 0 va YV, z9 € D (A)
|21 — 2of| < fJ2y — 29 + A (A(21) — A22))]] - (1.1)

Chiing minh.
i) = i1) Gid st A 1a toan tit accretive, khi d6 véi moi A > 0, Vay, z9 €
D(A) ta c6

(J (1 —x2), 1 — 22+ AN(A(z1) — A(x2))) = (J (11 — 22) , ®1 — T9)

+ )\ (J (561 — 3?2) ,A(:Cl) — A(SCQ))

> ||y — 2
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Tit bat dang thitc nay va tinh chit ctia J ta suy ra (1.1).
i) = i) Vi tinh 16i ctia ham ||z]|%, ta ¢6 thé viét
21 — @a” > Jloy — 22 + A (A1) — A(z2))|)”
=22 (J (1 — 22+ A (A(x1) — A(29))) , A1) — A(z2))
> 0.

Tit (1.1) va bat dang thitc cudi cling suy ra
(J(x1 — 29+ A (A(x1) — A(x2))) , A(21) — A(29)) > 0.

Cho A — 0 va st dung tinh A-lién tuc cta J ta suy ra A la toan ti
accretive. N
Dinh nghia 1.7. Toan tt A : X — X* dugc goi 1a toan ti don diéu

(monotone) néu
(A(x) = Aly),z —y) =2 0, Y,y € D(A);

Meénh dé 1.8. Cho A : X — X la todn ti ti khong gian Hilbert X vao
X Khi dé cic khang dinh sau la tuong duong
(1) A la toan ti don diéu.
(13) A la todn ti accretive.
Chiing minh.
i) = 1) V6i moi A > 0, Vaq, 29 € D(A), ta c6
(21— @2) + A (A1) = A2))|* = [l — 22’
+ 2\ <A(£U1) - A(.CCQ), T, — .ZC2>
+ N[ A(zr) — Ala)]”
(1.2)
Vi A la toan tit don diéu nén (A(x;) — A(xs),x1 — x9) > 0. Do d6
tur (1.2) suy ra:

(21 — 22) + A (A(21) — A(2))||° > |1 — 22||’, Va1, 22 € D(A).
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Theo Ménh dé 1.6 suy ra A 1a toan tit accretive.
i1) = 1) V1 A 1a toan tt accretive va theo (1.2) suy ra

IN(A(x1) — A(z2), 21 — x2) + N||A(21) — A(z2)||> > 0. (1.3)
Chia cé hai vé ctia (1.3) cho A r6i cho A — 07 ta dugc
(A(x1) — A(x2), 21 — x9) > 0, Vry, 29 € D(A).
Vay A I toan tit don dieu, 0

Dinh nghia 1.9. Toan tit A : X — X dugc goi la toan tit khong gian

A

neu
|A(z) — Al < llz —yll,Vz,y € D(A)

B6 dé 1.10. Néu T : X — X la todn ti khong gian thi A =1 —T la

toan ti accretive.

Chitng minh. V6i moi z,y € D(A) ta ¢

(J(x—y),Alx) —A(y) = —(J(z—y),T(x) = T(y) + (J(x —y),x —y)
> ||z =yl = | T(2) = Tl |« —y|

2 2
> |lz —yl|” = |z =y
—0.

[]

Dinh 1y 1.11. Cho A : X — X la todn ti accretive, h-lién tuc vdi
D(A) = X. Khi do A la todn ti accretive cuc dai.

1.1.2 Phuong trinh vé6i toan tit accretive

Xét phuong trinh toan tit

Alz) = f (1.4)

véi A : X — X 1a mot toan tit cho trude, f € X.
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Bo dé 1.12. Cho A : X — X la mat todan tit accretive cuc dai va cho
x, € D(A), y, € Ax,. Gid st ring x,, — T, y, — y va dnh xa doi ngau
J la lien tuc, hodc x, — x, ¥y, — y va J la lien tuc yéu theo day. Khi
déo x € D(A) vay € Ax.

Ching minh.
T Dinh nghia 1.5, véi A 1a accretive ta c6 bat dang thic

(J(xp —u),y, —v) >0, Yu € D(A), Vv € A(u).
Cho n — oo, Vvéi gia thiét cia bo dé, ta nhan duge
(J(x —u),y —v) >0, Vue D(A), Yv € A(u).

Do A 1a toan ti accretive cyc dai nén suy ra duge dong thoi x € D(A)
vay € A(x). O

Dinh nghia 1.13. Khong gian Banach X dudc goi 1a ¢6 tinh xap xi
néu toan ti don vi trong X co6 thé xap xi déu trén mot tap con compact

ctiia X bdéi mot toan ti tuyén tinh c6 hang hitu han.

Dinh 1y 1.14. Cho X va X* la cdc khong gian Banach 1oi chat, X c6
tinh zap xi, A : X — X la todn tii accretive véi D(A) = X, dnh xa doi
ngau J la lién tuc yéu theo day. Néu ton tai so r > 0 sao cho vdi moi
z ma ||z|| =1 cé6 mot phan tiy = A(x) sao cho (J(x),A(x) — f) >0
thy phauong trinh (1.4) 6 it nhat mot nghiém T théa man ||T|| < r.
Cha y 1.15.

- Tat ca cac dieu kien néu trong Dinh Iy 1.14 déu théa man trong
khong gian Banach X = 1P, p > 1.

- Néu toan t¢ A trong Dinh Iy 1.14 la accretive chdt thi phuong trinh
toan ti (1.4) cé nghiém duy nhat.
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1.1.3 Toan t1¥ m-accretive

Dinh nghia 1.16. Toan tit accretive A : X — X dudc goi la m-
accretive néu R(A + al) = A v6i moi « > 0, I 1a toan tit don vi trong
X.

Bé dé 1.17. Néu todn ti¢ A la m-accretive thi né la todn ti accretive

cuc dai.

Ching minh.

Theo Dinh nghia 1.16 ta c6 R(A+1) = X. Vi A+ la toan tit accretive
manh, nén ton tai duy nhat mot cap (z,y) € GrA ma y + x = f véi
mdi f € X. Theo B6 dé Zorn thi A 1a mot toan tit accretive cuc dai
suy rong ciia toan tit A. Do dé ton tai cap (x,y) thuoc do thi ctia A
nhung khong thudc do thi ctia A. Diéu ndy mau thuan véi tinh duy nhat
nghiém ctia phuong trinh A(z) + 2 = f. Vay A = A. O

1.1.4 Phuong trinh vé6i toan tir m-accretive
Xét phuong trinh toan ti
Alw) = f
véi A X — X la mot toan tit cho trude, f € X.

Dinh nghia 1.18. Toan t¢ T : X — Y ducgc goi la lién tuc Lipschitz

néu ton tai mot hiang s6 L > 0 sao cho
[T (z) = T(y)|| < L[z —yll

véi moi z,y € X.
Néu hang s6 Lipschitz L < 1 thi T 1a toan tit co.

Dinh 1y 1.19. Cho A : X — X la mot toan ti biic va m-accretive. Khi

do: R(A) = X.
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Ching minh.
T dinh nghia vé tinh m-accretive ctia A, dan t6i véi yq, yo € X ton tai

Ty va r9 € X sao cho
y1 € (A+al)zy vays € (A+ al)xs.

Ap dung Menh dé 1.6 cho A, ching ta c6 thé viét véi bat ky n > 0

|21 — 22 +n(yr — y2) || (1 + ap)(z1 — 22) + 0y — ax1) — (Y2 — ax)||
> (1+an) ||z — 22 .

Do dé anh xa

C=(I+nA+al)’

thda man diéu kien Lipschitz véi hing s6 Lipschitz L = (1 + an)™! < 1.

Vi thé toan t C' la co. Suy ra ton tai diém bat dong z, 14 nghiém cla

phuong trinh
x= I +nA+al) 'z

Kéo theo y, = —ax € A(z,).

Vi A la toan t accretive, nén véi § > «
a|za —zpll = o (J(za — 25), Ta — T)
—(J(xq — xp), 0y — Pxs) .
Hay
(6 —a)(J(xa —xp),25) 2 (6 — a) [[xa — x| |25 -
T day ta nhan dugce
allze —xg| < (B — ) [lzs] -

Suy ra «||z.| < B ||lxsl]. Do d6, day {aw,} bi chan khi v — 0. Khi

do
<Jxom ya> = _O‘Hxa”Q
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va A la toan t1t biic, kéo theo sy bi chan cia day {z,}. Vay nén, az, —
Oy khi a — 0 v6i Ox € m, 4 day Ox ky hiéu phan ti khong trong
X. Bay gio, ching ta lya chon mot phan ti tuy v f € X va ap dung
nhitng chitng minh trén bién doi toan tit A — f. Cudi ciing, ta thu duge

Ox € R(A) — f,do d6 f € R(A) v6i moi f € X. Dinh ly duge chiing
minh. ]

Dinh nghia 1.20. Toan tt 7 : X — 2% dugc goi la bi chan dia phuong
tai mot diem x € X néu ton tai mot lan can M = M (z) clia x sao cho
tap hop

T(M) = {yly € T(x), = € M 0 D(T))

bi chan trong X*.

Dinh 1y 1.21. Néu todn tit A : X — X la m-accretive, dnh za doi ngau
J la lien tuc yéu theo day, A~' la bj chan dia phuong, thi: R(A) = X.

Chiing manh.
Ta sé ching minh R(A) la tap hop vita dong va vita md va khi d6 sé
suy ra dudce diéu can chitng minh.

Cho f, € R(A) va f,, — f,m =1,2,... Khi d6 x, € A7Lf, 1a bi
chan trong X, tic 1a ton tai ¢ > 0 sao cho: ||z,]| < ¢ v6i moi n > 0.
Suy ra 2, — T € X. Theo B6 dé ?? toan tit A la accretive cuc dai, khi
d6 f € AZ. Nhu vay, tap hop R(A) la tap dong.

Tiép theo, ta chitng minh R(A) la tap md. Cho (z, f) € GrA. Vi A~}
la bi chan dia phuong, nén ton tai » > 0 sao cho tap hop {z|u € Ax}
1a bi chan trong X néu |ju— f|| < r. Liy g € B (f, g) va 10 rang
g € R(A). Vi A la m-accretive, phuong trinh:

Aly) +aly—z)=g

c6 mot nghiem z,, tic la ton tai g, € A(x,) thoa man

Ga + a(xy —x) = g. (1.5)
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Do tinh accretive cua A suy ra

(J(xqg —x),9 — a(xqy —x) — f) > 0.

T do ta co
allza =z < llg— Il < 5.
Theo (1.5) c¢6 thé suy ra
g0 = gll = o o = 2l| < 5. (1.6)

Twu do ta c6 dugce

190 = FIl < llga = gll + [lga = fll < 7

Tinh bi chan cta day {z,} (v6i a > 0 du nho) suy ra tit su bi chan
dia phuong ctia A71. Khi d6 z, — 7 € X v6i a — 0. Cudi cling, theo
(1.6), chiing ta suy ra g, — g. Do d6 g € R(A) (xem B6 dé 1.12). [0
Dinh 1y 1.22. Vi cic diéu kién ¢ Dinh ly 1.21, néu dnh xa doi ngau
J la lien tuc yéu theo day, tht R(A) = X.

Chiing minh.
Toan t1t bitc A c6 nghich ddo bi chan. Vi thé, diéu can chitng minh dugc

suy ra tit Dinh 1y 1.21. ]

Dinh ly 1.23. Gid sii todn tii A : X — X la m-accretive va dnh za doi
ngav J théa man diéu kién Lipschitz-Holder:
[J(z) = J@)ll, < cllz—yll", ¢>0, 0<y <L (1.7)

Khi dé R(A) la tap loi trong X.

Ching minh.
Gia st x, € D(A) la nghiém duy nhat cia phuong trinh

Alx) +az=2° 2" € X, a > 0.
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Khi d6 c¢6 mot phan tit y, € A(z,) sao cho y, + ax, = 2" hodc
J((ya) — 2°) = —aJz, (1.8)
Lay (u,v) € GrA. St dung (1.7), ta c6 the viét
2
Hya - xOH - <J(ya - 1,0)7 Ya — QZ'O>
- <J(ya - xO)’ Yo — U> + <J(ya - x())’v - ZCO>
= a(J(2a),v = Ya) + (J (Yo — 2°),v — 2")
=a(J(xq —u), v —ya) +a{J(xs) — J(Ta —u),v — Yo)
+ (J(ya — 2%),0 — 2").
Thay vao (1.7) va stt dung tinh chat accretive clia toan tit A ta co
2
e — 2] < calell o = all + (J(go — 200 — 2%, (L9)
hay
2
lye = 2" < callull™ v = yall + [lga = 27| [l = 2]
Tit day suy ra diy {v,} 1& bi chan, va day {J(vo—x")} ciing la day
bi chan. Gid st J(yo,—x") = 2z € X* khi a — 0. Tt (1.9) ta c6
lim sup Hya — :COH < (z,v— a:o> , Yv € R(A).
a—00
[l

Hé qua 1.24. Néu todn ti A~ la m-accretive va dnh za doi ngau J

théa man dieu kién Lipschitz-Holder thi tap D(A) la tap loi.

1.2 Bai toan dat khong chinh

1.2.1 Khai niém vé bai toan diat khong chinh

Ching ta xét mot bai toan 6 dang phuong trinh toan ti (1.4) v6i A :
X — Y la mot toan ti tir khong gian Banach X vao khong gian Banach
Y, f 1a phan ti thuoc Y. Sau day 1a mot dinh nghia ctia Hadamard.
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Dinh nghia 1.25. Cho A la mo6t toan tit tir khong gian X vao khong
gian Y. Bai toan (1.4) dugc goi 1a bai toan dat chinh (well-posed) néu
(7) phuong trinh A(z) = f ¢6 nghiém véi moi f € Y;
(#4) nghiém nay duy nhat;

(#4¢) nghiem phu thuoc lien tuc vao dit kién ban dau.

Néu it nhat mot trong cac diéu kién trén khong théa man thi bai
toan (1.4) dugc goi la bai toan dat khong chinh (ill-posed).

D61 v6i cac bai toan phi tuyén thi diéu kién thit hai hau nhu khong
théa man. Do vay, hau hét cac bai toan phi tuyén déu 1a bai toan dat
khong chinh. Hon nita diéu kién cudi cuing cling khé thie hien duge, vi

vay ta c6 dinh nghia sau day:

Dinh nghia 1.26. Cho A 1a mot toan ti tir khong gian X vao khong
gian Y. Bai toan (1.4) dugc goi la bai toan dit khong chinh néu nghiem

ctia bai toan nay khong phu thuoc lién tuc vao dit kien ban dau.

Bai toan tim nghiém x phu thuoc vao dit kién f, nghia la =z = R(f),
dugc goi 1a on dinh trén cap khong gian (X,Y) néu v6i mdi € > 0 tdn
tai mot 86 () > 0 sao cho tut py (fi1, fo) < d(g) cho ta py(r1,x2) < &,
dday x; = R(f), m € X, fieY, i=12.

Mot bai toan ¢ thé dit chinh trén cip khong gian nay nhung lai dat
khong chinh trén cap khong gian khac.

Trong nhiéu tng dung thi vé phai ctia (1.4) thuong duge cho béi do
dac, nghia 1& thay cho gia tri chinh xac f, ta chi biét xap xi fs5 clia n6
thoa man ||fs — f|| < 6. Gid sit x5 la nghiém cta (1.4) véi f thay béi
fs (gid thiét rang nghiém ton tai). Khi § — 0 thi fs — f nhung vé6i bai
toan dat khong chinh thi x5 néi chung khong hoi tu dén x.
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1.2.2 Vi du veé bai toan dat khong chinh

Xét phuong trinh toén tit (1.4) véi A la mot ma tran vuong cap
M = 6 dugc xac dinh béi

(1 | | 1 1 1 \
1 1.0001 1 1 1 1
PR IR B E U 1 1
11 1 1.0001 1 1
11 | 1 10001 1

\1 1 | 1 1 1.0001

va vé phai
T
f= ( 6 6.0001 6.0001 6.0001 6.0001 6.0001 ) c RS
Khi d6 phuong trinh c¢6 nghiém duy nhat

T
f=(111111> € R®

Néu
(1 1 1 1 11
1 1.0001 1 1 11
A_a. |1t 1 towor 11
11 1 1.0000 1 1
11 1 1 1.0001 1
V11 1 1 11

va vé phai
T
f=fn= ( 6 6.0001 6.0001 6.0001 6.0001 6 ) € RS

thi phuong trinh c¢6 vo s6 nghiém.
Néu

S6 héa boi Trung tam Hoc liéu — Pai hoc Thai Nguyén http://www.lrc-tnu.edu.vn



16

(1 1 1 1 11
1 1.0001 1 1 11
Ao, | L1 roor 1 11
11 1 10000 1 1
11 1 1 1.0001 1
\1 1 1 1 11

va vé phai
T
f=1fn= (6 6.0001 6.0001 6.0001 6.0001 6.0001) € R®

thi phuong trinh v6 nghiém.

T vi du trén ta c6 thé thay, mot thay doi nhoé trong dit kien ban
dau da dan dén thay doi 16n ctia nghiém. Vay vi du trén 1a mot bai toan
dat khong chinh.

Vi tinh khong duy nhat ctia nghiém ctia bai toan (1.4) nén ngudi ta
thuong c6 mot tieu chuan cho su luya chon ctia nghiem. Ta sé st dung

nghiém zg c¢6 x,-chuan nhé nhat, nghia la ta tim nghiém théa man

Alzo) = f,

va
|20 — zf| = min {[|z — x| : A(x) = [}.

Bang cach chon z, ta c¢6 the c6 dude nghiém ma ta mudn xap xi.

S6 héa boi Trung tam Hoc liéu — Pai hoc Thai Nguyén http://www.lrc-tnu.edu.vn



17

Chuong 2

Nghiém xap xi ctia phuong trinh

vOl toan t& m-accretive

2.1 Hiéu chinh phuong trinh toan ti m-accretive
v4i tinh chat lién tuc yéu theo day ctia anh xa
d6i ngau chuan tic

2.1.1 Su hoi tu cta nghiém hiéu chinh

Trong muc nay ching toi trinh bay phuong phap hiéu chinh cho
phuong trinh toan tit
Alz)=f (2.1)
6 day A: X — X 1a toan tit m-accretive ¢6 mién xac dinh D(A) = X,
trong d6 X 1a khong gian Banach c6 tinh chat xap xi, anh xa déi ngau
chuan tdc J : X — 2% 1a lien tuc yéu theo day trén X.
Chi ¥ rang, néu toan ti A khong cé tinh chat accretive déu hoic
accretive manh thi bai toan (2.1) néi chung la bai toan dit khong chinh.
Gia thiét rang tap nghiem S cia bai toan (2.1) khéc rong, khi d6 S 1a

mot tap dong va 16i trong X.

S6 héa boi Trung tam Hoc liéu — Pai hoc Thai Nguyén http://www.lrc-tnu.edu.vn



18

Gia st cd toan ti A va vé phai f ciia phuong trinh (2.1) déu dugc
cho xap xi béi (Ay, f5) thoa man:

Ifs = fll <6, (2.2)

[A(z) — An(2)[| < g (l[=]]) b, Yo € X, (2:3)

G day Ap @ X — X 1a todn tit m-accretive v6i moi h > 0 va g(t) la mot
ham lién tuc khong am véi moi £ > 0.

Xét phuong trinh hiéu chinh
Ap(z) + ax = fs. (2.4)

Sy hoi tu clia nghiém ciia bai toan (2.4) dén nghiem ctia bai toan

(2.1) v6i toan tit m-accretive duge cho béi dinh 1y sau.

Dinh ly 2.1. Gid su X la mot khong gian Banach phan za thuc co
tinh zap zi, X* la khong gian lién hop cia X, X va X* la cdc khong
gian 107 chat, dnh za doi ngdu chuan tic J : X — 2X" 14 lien tuc
yéu theo day tren X, A, Ay la cdc todn t& m-accretive, h-lién tuc vdi
D(A) = D(Ay) = X va f, fs € X théa man cac dieu kién (2.2), (2.5).
Khi do

(¢) Bai todan (2.4) c¢6 nghiém duy nhat véi méih > 0,5 > 0 va a > 0;

(i) Néu 21"

trinh hiéu chinh (2.4) hoi tu manh dén nghiém Ty € S vdi Ty la nghiém

— 0 va a — 0 thi nghiém xI, T = (h,§) cia phuong

(e

duy nhat ciua phuong trinh (2.1) théa man
<J(fo — xo),f0> S 0, on eS. (25)

Ching minh.
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(1) V1 A, 1a todn tit accretive, nén

(J(z), Ap(x) + ax) = (J(x), Ap(x) — Ap(Ox) + An(Ox) + ax)
= (J(z = 0x), An(x) — An(0x))
+ (J(x), An(0x)) + (J(z), ax)
> — |||| [| An(0x)]| + allz(”.

(2.6)

Tu (2.6) suy ra toan tit T' = Aj, + ol clng la toan ti accretive va
c6 tinh chat bitc. Khi d6 theo Dinh 1y 1.14 phuong trinh (2.4) ¢6 mot
nghieém x], 7 = (0, h) v6i moi o > 0. Mat khac cing tu (2.6) ta suy ra
Ap 4 ol 1a toan tit accretive manh, nén theo Chu y 1.15 suy ra nghiém
x’ 1a duy nhat va

Ap(2]) + oz, = fs. (2.7)

(#4) Ta thay phan tu T thoa man (2.5) 1a duy nhat. That vay, gid st

ton tai Tog, To # Top Va
(J(ZToo — x0), Too) < 0, Vp € Sp. (2.8)
Trong (2.5) ta chon Ty = xy ta duge
(J(To — Too), To) < 0. (2.9)
Trong (2.8) ta chon Ty = z ta dugc
(J(ZToo — To), Too) < 0. (2.10)
Cong hai vé ctia cac bat dang thic (2.9) va (2.10) ta duge
0> (J (To — Too) » To — Too) = ||To — Too||* > 0.

Hay fo = foo.
Vay To thoa man (2.5) 1a duy nhét.
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Lay tuy ¥ 29 € S. Tu (2.1) va (2.7) ta nhan duge

(J (s, = 20), An(2g) — Alwo)) + alJ (g, — 20), 7 — o)
= (J (z, — m0), f5 — axl, — f)
+ a(J (x], — xg) , x], — x0)

= (J(x], —x0), fs — ) — a(J (27, — x0) , 20) -

(2.11)

Stt dung tinh chat accretive ctia Ay va (2.2), (2.3) ta nhan duge
(J (g —x0) Anlzg) — A20)) + o (J (2 — x0) , 2, — 20)
= (J (25 — x0) , An(xg) — An(z0))
+ (J (wq — x0) , An(wo) — A(o)) (2.12)
+a (J (z], —xo),xl, — x0)
> al|zf, = aol|* = 2% — woll g (|zol) P,
va
(J (g — o), f5 = f) — a(J (x5 — 20) , o)
< 0 flzg — woll + e[y, — woll [lzoll -

(2.13)

Két hop (2.11), (2.12) va (2.13) ta dugc
2
al|zg, — xol[” = hg ([|[zoll) lzg — woll
< 0 ||xy, — x| + aflag, — @oll [|zol| , Vo > 0.

Chia c4 hai vé cia bat dang thic trén cho « |27, — || ta dudc

o h
lzg = @oll = —+ —g ([zoll) + ljaoll, Yo >0,

hay
- o h
lzall < =+ d=g (llzoll) + 2 lzo]l - (2.14)

Tu (2.14) ta suy ra day {7} bi chan trong khong gian Banach phan

xa X. Do d6 ton tai mot day con ctia day {«7 } hoi tu yéu dén mot phan
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ti T ctia X. Khong gidm tinh tong quat ta c6 thé coi {7} — T khi

0+ h
a— 0, L—>O.

St dung tinh chat accretive clia toan tit Ay, v6i moi h > 0, tur (2.7)

ta co

(J(x =), A () ( o))

Vi J c6 tinh chat lién tuc yéu theo day, nén trong (2.15) cho a — 0
ta dudce
(x =7, Alx) — f) >0, Vo € X. (2.16)
Mit khac theo gia thiét, A 1a toan tit m-accretive nén né 1a toan ti
accretive cuc dai. Khi do6 tur (2.16) ta suy ra f = AT hay T € S.
T (2.11) v6i xg = T, ta ¢

(J (x5 — o), An(zg) — A(z0)) + o {J (2 — 20) , 75 — T0)
= (J (zg, — ), Ap(zg) — A(2))
+a(J (] —T),x] —T)
> —g (IZ[) b |l — Z|| + al|lz] — 7%,
(J (x5, — o), f5s — ) — a{J (x, — x0) , o)
= (J (23, ) fs — oz, — f)

< =0 |zg =7l = alJ(zg —7), 7).

T do6 suy ra:

0 h
T =2 T — — T =
lzg = =I" < —llze =zl + —g ([1Z]]) [l=5 — |

—(J (25 =7),7).

(2.17)
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Suy ra day {z7} bi chan va hoi tu yéu vé T € S. Tt (2.17) ta cling
. d+h
suy ra {z]} hoi tu theo chuan ve T khi a — 0, 0Fh o, Vay {z]}
a

. 0+ h
hoi tu manh vé T khi oo — 0, oth — 0. Mat khéc tur (2.11) ta c6
o)

(J (g = x0), An(wg) — Alwo)) + alJ (2, — x0) , 25) = (J (2, — w0) , f5 = f)
< g ([lzoll) A llzg — oll + e (J (2, — o), 25) < 6 [l — 2o

O h
o (= an) o) < (54 Zo(laal)) f ~ ool o € S

6 h z ?
Cho a — 0, ot h — 0, tir bat dang thiic trén suy ra
o

(J(T —x9),T) <0, Vg € S.

Diéu d6 c¢6 nghia 1a T = 7. Vay day {z7} hoi tu manh dén T, khi

0+ h
a—>0,i—>0. [l
0%

2.1.2 Téc dé hoi tu ctia nghiém hiéu chinh

Bay gio ta nghién citu téc do hoi tu ctia nghiém hiéu chinh trong
truong hop tong quat khi vé phai f dudc cho xap xi f5 va toan ti A va
dugc cho xap xi bdi Aj. Ta xét phuong trinh hiéu chinh 6 dang

Ap (z) + a(x —xy) = f5, (2.18)

4 day o > 0 14 tham s6 hiéu chinh, z* 1a phan tit cho truéc va toan ti

Ap X — X 1a toan tt m-accretive théa man diéu kien

14n (y) — An (z0) — QA}, (z0) J (y — o) |

(2.19)
<7[[A(y) — Aol Vy € X,

& day 7 > 0 1a mot hang s6 va Q 1a anh xa doi ngau chuan tic cia X*.

Dinh 1y 2.2. Gid st cic dieu kién sau duge théa man
(1) Ay khd vi Fréchet théa man (2.19),
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(it) Ton tai phan ti z;, € X sao cho A (xg) 2, = xx — T,

(i4i) Tham so hiéu chinh o dugc chon sao cho
a~ (64h) 0<6d<1.

Khi do /
of = anll = O (6 -+ b)) = min (1,7

Chiing minh.
Tit dinh nghia clia 4nh xa ddi ngdu chuan tic J, (2.1), (2.18), tinh chat
m-accretive clia toan tit A va diéu kieén (i7) cia dinh 1y ta c6
1
|27, — o[ < ~ s = An (2g) I (2 — 20))
il — ), T (w0~ )

(2.20)

< — (0 + hg ([[xo]])) lzs, — ol

+ (zn, Ap (20)J (0 — 27)) .

SHES

Mat khac,
{20, Ay (20)J (z0 — 20))| < [zl [| A (0) T (w0 — 2],
6 day

[A7 (20)J (z0 — z)[| < [|An (25) — An (o)
+ 7 ||lag, — 2ol QA (20)J (o — 27|
< N An (25) = f5ll + 6 + hyg ([lzoll)
+ 7 ||lag, — 2ol QA (20)J (o — 2|l -
Bét dang thic nay tuong duong véi
| A (o) J (z0 — 23) |

< ! (@l = 2]l + 6+ b (Jaol)) . Z2Y
< — (o ||z}, — x4 g ([lzol]) .
1—7'(||x0—:1:*]|+5% 9)
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Tu (2.20), su bi chan cua day {z]} khi «, g — 0 va dieu kién
a~(6+h)" 0<6<1,tasuyra
|27, — wol* < ea(8+ ) [laf, — w0l + ea(8 + B,
trong d6 ¢; 1a cac hang s6 duong. St dung heé thic
a,b,c>0, p>q, a>* <ba'+c=ad’ =0 (bp(p_Q) +c>

ta thu ducc

v,
a7, — oll = O (6 + B)"), s = min (1—0,5).

Dinh 1y dugc ching minh. []

2.2 Hiéu chinh phuong trinh toan ti m-accretive
khéng can tinh chat lién tuc yéu theo day cia
anh xa d6i ngau chuan tic

Anh xa déi ngdu chuan tic J c6 tinh chat lien tuc yéu theo day chi
c6 6 mot 16p khong gian Banach rat hep (khong gian [,), nén khong thé
ap dung phuong trinh toan tit m-accretive trong truong hgp nay giai
quyét nhitng bai toan trong khong gian ham. Dé khic phuc han ché nay,
nam 2012, Gido su Nguyén Budng va cic cong su da dua ra mot phuong
phép hiéu chinh méi cho phuong trinh toan tit m-accretive. Syt hoi tu
manh ctia nghiém hiéu chinh duge chitng minh khong can tinh chat lien
tuc yéu theo day ctia anh xa doéi ngdu chuan tic J. Cac két qua trinh

bay trong muc nay duge tham khao tu tai lieu [4].

2.2.1 Khong gian Banach tron va giéi han Banach

Ky hi¢u Sx := {x € X : ||z|| = 1} 1&a mit cau don vi cia X.
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Dinh nghia 2.3. Khong gian Banach X dugc goi la

() ¢6 chuan kha vi Gateaux (hodc khong gian tron) néu gidi han

tull —
ety ]
t—0 t

ton tai v6i méi x, y € Sy,
(i) c6 chuan kha vi Gateaux déu néu gidi han dat duge 1a déu voi

r € Sy.

Dinh nghia 2.4. Khong gian Banach X dudgc goi 1a khong gian 10i chiit,

néu véi moi x,y € Sx, T # vy, ta co
(1= XNz + Myl <1, VA€ (0,1).

Khong gian Banach X 16i chiit néu mét cau don vi trong X 14 10i chit,

nghia 1a véi moi ,y € Sx, ||lz| = [lyl =1, v # y ta c6 |lz +yl| < 2.

Ménh dé 2.5. Cho X la khong gian Banach. Khi dé, néu X c6 chuan
khd vi Gateaux thi dnh za doi ngau chuan tdic J la don tri via néu chuan
cia X la khd vi Gateaur déu thy dnh xa doi ngau chuan tic J la lién

tuc déu * yéu trén maoi tap con bi chan cia X.

Cho 4 13 mot ham tuyén tinh lien tuc trén [*° va giastta = (ay, as,...) €

lOO

. Ta viét py(ag) thay cho u((ay,as,...)).

Dinh nghia 2.6. Cho X la mo6t khong gian Banach, p duge goi la mot

gi6i han Banach néu p théa man dieu kién
el = pe(1) = 1va pr(aks1) = pr(ag), Ya = (ar,ae,...) € I°°.
V6i mot gidi han Banach p ta biét rang

lim inf a; < pg(ap) < lim sup ay,
k—o00 k—o0

v6i moi (ag, as,...) € *.
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Dinh 1y 2.7. Néu a = (a1, a9,...) €12, b= (b, b, ...) € I® va ap —
¢, (ax — by — 0) khi k — oo thi pux(ax) = pu(a) = ¢, (ur(ar) = pr(be)).

B6 dé 2.8. Cho C la mot tap con loi cua khong gian Banach X c6
chuan la khd vi Gateauz déu. Gid st {x}.} la mot day con bi chdn ciia

X, va z la mot phan ti cia C, p la mot gidi han Banach. Khi dé,
ol — 21 = min g — ull?,
ueC

néw va chi néu

pi{u — z, J(xp — 2)) <0
vdt moi u € C.

Cho A 1a mot toan tit m-accretive trong X va phan ttt f € X, bat

ki ta c6 thé xac dinh mot anh xa u = Ty(z) béi
Ap(u) +u =2, Ap() = A() — f, (229

v6i moi « € X. Do d6, Ay cling la m-accretive.

Anh xa Ty c6 cac tinh chat sau

(1) D(Ty) = X,

(2) Ty 1a khong gian, tic la [|[Trx — Try|| < ||z — y|],

(3) F(Tf) = S trong d6 F(Ty) ky hiéu la tap cac diem bat dong ctia
Ty, tic la F(Ty) ={r € X : v =Ty(x)}.

Pinh nghia 2.9. Toan tt 7' : D(T) C X — X dugc goi 1a gia co néu
(T(x) = T(y), J(x —y)) < [lz —yl*,
voi moi x,y € D(T).

B6 dé 2.10. Néu todn ti A : X — X la accretive thh T = 1 — A la gid

CO.
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Ching minh. V6i moi x,y € D(T), vi J la anh xa ddi ngdu chuan tic
nén
(v =y, J(x =) = [z —yl*,
va A la toan tit accretive nén :
(A(z) = A(y), J(z —y)) = 0.
Suy ra :
(T(z) = T(y), J(x —y)) < [z —yl>
Vay T la gia co. ]
Bo dé 2.11. Vdi bit ki toan ti accretive F tuyén tinh, bi chin trén mot

khong gian Banach phdn va X, ta déu cé |[F(F + ol)7Y| < 2 vdi moi
a > 0.

2.2.2 Su hoi tu ciia nghiém hiéu chinh

Cho X la mot khong gian Banach thuyc phan xa, X* la khong gian
lien hgp cua X. Xét phuong trinh toén tit (2.1), trong d6 A : X — X
la mot toan tit m-accretive, don tri trén X véi D(A) = X.

Xét phuong trinh hiéu chinh

Alx) + alz — ™) = fs, (2.23)

trong d6 a > 0 1a tham s6 hiéu chinh, 2™ 1a mot phan ti tuy ¥ cia X,
f5 1a mot xap xi ciia f thoa man (2.2)

Su hoi tu ctia nghiém hiéu chinh dugce chiing minh trong dinh 1y sau.
Dinh 1y 2.12. Cho X la mot khong gian Banach thuc phdn za va 10
chat vdi chuan khd vi Gateauzr déu va cho A la mot todn ti m-accretive
don try tren X. Khi do,

i vdi moi o >0 va f € X, phuong trinh

A(z) +a(z —at) = f, (2.24)

S6 héa boi Trung tam Hoc liéu — Pai hoc Thai Nguyén http://www.lrc-tnu.edu.vn



28

c6 duy nhat nghiém T, ;
it néu tap nghiém S cia (2.1) khdc rong thi day nghiém {x,} hoi tu
manh dén mot phan ti vy, € X théa man bat dang thic bién phan

y.€S: (yo—a",J(y. —y)) <0, Vy e S. (2.25)
Hon nta, ta co
5 0
lzg — zal < —
«

trong do x5 la nghiém duy nhat cia (2.23), vdi moi o > 0 va f5 € X.

Ching minh. (7). Do A la toan tit m-accretive nén phuong trinh (2.24)
c6 mot nghiém, ky hiéu 1a x,,. Ta sé ching minh nghiém nay 1a duy nhat
v6i moi a > 0 va f € X. Théat vay, ta sé chiing minh toan tt A + ol la
toan t1t a-accretive manh. V6i moi z, y € X, stt dung tinh chat accretive

cua toan ti A ta co
(A+al)(z) = (A+al)(y), J(z —y))
= (A(z) = A(y) + ol (z) — ad (y), J (x — )
= (A(z) = Ay), J(z —y)) + ale —y, J(z —y))

> oz -y

A(
(

Vay phuong trinh (2.24), v6i mdi o > 0 ¢6 duy nhat nghiem z,,.
(71) Bay gio ta chi ra day nghiém {x,} bi chan. That vay, tit phuong
trinh (2.1) va (2.24) ta co
(Alwa) + oz —27) = A(y),J(za — 1)) =0
& (Alza) = A(y), J (20 — y))+a{(za — 27), J(20a — ) =0
& (A(za) — A(y), J (20 — y)) =ale” —y, J(za — y))
+aly — 2o, J(za = y)).
Hay
afz” =y, J(za —y)) = alza =y, J(xa —y)) (2.26)
+ (A(za) — Aly), J(za — ).
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Do A la toan tit accretive va J 1a anh xa déi ngdu chuan tic nén tit
(2.26) suy ra

allza =yl < ozt —y, J(za —y)), Yy € S. (2:27)
Chia c4 hai vé cia bat dang thic (2.27) cho « ta dugc
o = yl* < (& —y, J(za = y)), Yy € S. (2.28)

Suy ra ||z, — y|| < [[z7 — y||. C6 nghia la day {z,} bi chin trong
khong gian Banach phan xa X.
T (2.24) ta co

0 < A(za) = fll = allza — 27| = aflza —y +y — 27|

< a(||lza —yll +1lz" = yll) (2.29)
< 2allz™ -y
Suy ra
lim [|A(za) = f] = 0. (2.30)

Xét anh xa T/ =1 — Ay, trong d6 Ay la toan ti m-accretive. Hién
nhién, p € S néup € F(TY). Hon nita, &nh xa 21 —T/ ¢6 mot nghich dao
khong gian, ky hieu béi A. Thuc vay, vi 21 =T/ = I +1—T7 = [+ A;.

Tu (2.22) ta co

A=Ty= 21 -TH "' =T+ A"
Vi A la mot toan t khong gian, don tri nén
Fiz(A) = Fix(Ty) = S.
Ta c6: V2l € S thi 2% € Fiz(Ty) thdéa man
2 — /) =2 =T’ — 2% =0.
Vi 2% € S la nghiém ctia phuong trinh (2.1) nén A(2%) — f = 0. T

do suy ra

2 =TI = (2 = T2’ — 2% = A(2?) — f,

«
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AQRI = THa = (I + Ap)"HI 4+ Ap)(20) = 2°

a*

Mat khac 22 € F(A) nén

0 < [|zf — A=l = | AQI - T')), — A())]|
< (21 = Ty)ag — g (2.31)
= [|A(z2) — f1I

Két hop (2.30) va (2.31) ta duge
|za — A(zqa)|| — 0 khi o — 0.

Gié st {x)} 1a day con bat ki ctia {z,} v6i a — 0 khi k — oo. Xét
ham
() = prllr — |
véi moi x € X. Ta thay rang ¢(x) — oo khi ||z|| — oo v ¢ 1a lién tuc
va 1oi. T d6, X 1a phan xa nén ton tai § € X sao cho ¢(g) = gjrg(l o(x).

Dat:C* :={u e X : p(u) = mmgp( )} #£ 0.
Dé dang thay rang C* 1a mot tap con 16i déng va bi chan cia X. Mit
khac, Vi € C*, x € F(A) va tu ||z — A(xg)|| — 0 ta ¢

p(AY) = el =A@ = el Azr) — A@)|I?
< piller — Gl* = (),
suy ra AC* C C*, c6 nghia la C* 14 bat bién ddi véi A.
Bay gio, ta ching té rang C* chita mot diem bat dong ctia A. Do X
14 mot khong gian Banach phan xa va 16i chat nén tap con 10i va déng
bat ki trong X 1a mot tap Chebyshev. Khi d6, véi méi diem y € F(A),
ton tai duy nhat g € C* sao cho

ly — gl = y — x|
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Viye F(A)nény = A(y), Yy € X va Ag € C*, Vg € C* ta c¢6

ly =A@ = | Aly) — AW < [ly — gl

Do d6 A(y) = . Suy ra § € F(A). Vi vay, ton tai mot diem g €
F(A)NC* = SN C* Theo B6 dé 2.8 ta c6 ¢ 1a mot cuyc tieu cia o(x)

tréen X néu va chi néu
pup{r — g, J(xp —g)) <0, Vo € X. (2.32)
Tu (2.28) thay y = ¢ va x =z ta duge
(r =g, J (2, — 7)) >0 & wlr — g, J (2, — 7)) > 0.

Két hop véi (2.32) ta thu duge

p(x — g, J(xp — 9)) = 0.
Suy ra pil|lzr — §||* = 0, do J la 4nh xa d6i ngdu chuan tic cla
X. Do d6, ton tai mot day con {zy,} clia {xx} hoi tu manh dén § khi
i — o0o. Hon ntta, tir (2.28) va tinh lién tuc * yéu ctia anh xa déi ngau

chuan tic J trén cac tap con bi chin ctia X, ta thu dugc
(y—2",J([F—-y) <0 Vyes (2.33)
Vi y va g thuoe F(A), do F(A) 1a mot tap con 16i va déng nén sy +
(1—s)g € F(A)véis € (0,1). Thay y trong (2.33) bang sy + (1 — s)7,
vl s € (0,1) va stt dung tinh chat J(s(g —y)) = sJ(y —y) v6i s > 0
ta co
(sy+(1—s)j—a", J(F— (sy+(1-35)7)) <0
S (sy+y—sy—a,J(sy—sy)) <0
S (-2 J(s(@—y) — sl -y, J(s(T—y)) <0
& s —a", (G —y) <M G-y, J(G—y), Yy € S.
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Chia ca hai vé ctia bat ding thic trén cho s r6i cho s — 0, ta thu
dugce
(§—a", J(G—y) <0 VyeSs.

Két hop véi (2.25) suy ra § = ys.
Vi vay, day nghiem {z,} hoi tu manh dén y, khi o — 0.
Tir (2.23) va (2.24) ta c6

(A(2)) + ozl —2T) — f5 — A(za) — alza — 2%) + f, J (2] — 24)) = 0
& (A(ad) — A(a), J (20, — x0)) + oz, — 2q, (2, — 74))
= (fs — £, J (2 — 2a)).

Do A la toan ti accretive va J 1a 4nh xa d6i ngau chuan tic nén

alleg, = zal® < |1fs = fllllae — 2al.

Suy ra :
5 o
[z = zall < —,
«
do [|fs — fIl <.
Dinh 1y dugc chiing minh. []
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Két luan

Luan vin da trinh bay lai va lam chi tiét phuong phap hiéu chinh
phuong trinh toan t véi toan tit m-accretive trong khong gian Banach,
trinh bay cac dinh 1y vé sy hoi tu va danh gia toc do hoi tu ciia nghiem
hiéu chinh trong cac truong hop anh xa déi ngdu chuan tic c6 tinh chat
lien tuc yéu theo day va khong c6 tinh chat nay.

Viéc nghién cttu tdéc do hoi tu ciia nghiém hiéu chinh trong truong
hop ca toan ti A va vé phai f déu dugce cho xap xi khi 4nh xa ddi ngau
chuan tic khong c6 tinh chat lien tuc yéu theo day, viec xap xi hitu han
chiéu nghiém hiéu chinh v& tinh toan vi du s6 minh hoa cho téc do hoi

tu clia phuong phap 1a huéng nghién ciu tiép theo cho dé tai nay.
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