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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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