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LOI CAM ON

Luan van nay duoc hoan thanh tai truong Pai hoc Khoa hoc, Pai hoc Thai
Nguyén duéi su huéng dan tan tinh cta Tién s§ Nguyén Thi Thu Thuy. Tac
gia xin bay t0 long biét on chan thanh va sau sic vé su tan tam va nhiét tinh
ctia cua co trong sudt qud trinh tac gia thuc hién luan van.

Trong qué trinh hoc tap va lam luan van, thong qua cic bai giang, tac
gia luén nhan dugc su quan tam gidp d& cua cic Gido su cong tic tai Vién
Toan hoc, Vién Cong nghé Thong tin thudéc Vién Khoa hoc va Cong nghé
Viét Nam, cua cac thay co trong Pai hoc Thai Nguyén. Tu day long minh,
tdc gia xin bay to 1dng cadm on sau sic tdi cac Thay Co.

Téac gia xin chan thanh cam on Ban giam hiéu, phong Pao tao Khoa hoc
va Quan hé quoc t€, Khoa Toan - Tin truong Pai hoc Khoa hoc, Dai hoc
Thai Nguyén da quan tam va gidp do tac gia trong sudt thoi gian hoc tap tai
truong.

Cudi clung, toi xin gui 16i cam on téi gia dinh, ban bé va cac ban dong
nghiép da dong vién t6i vuot qua nhitng khé khan trong cudc séng dé toi c6

duoc diéu kién tot nhat khi nghién ciu.

Tac gia

Nguyén Xuan Bach
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Rat nhi¢u bai toan cua thuc tién, khoa hoc, cong nghé dan t6i bai toan
dat khong chinh (ill-posed) theo nghia Hadamard [8], nghia la bai toan (khi
dit kién thay d6i nho) hodc khong ton tai nghiém, hoac nghiém khong duy
nhat, hoac nghiém khong phu thudc lién tuc vao dit kién ban dau. Do tinh
khong 6n dinh nay clia bai todn dat khong chinh nén viéc giai s6 clia né gap
khé6 khan. Ly do 12 mot sai s6 nhd trong dit kién ctia bai todn ¢ thé dan dén
mot sai sO bat ky trong 161 giai.

Trong luin van nay chiing to6i nghién ctu bai toan dat khong chinh duéi

dang phuong trinh toan tu

Az) = f, (D

trong d6 A : X — X* 1a mot toan tr don tri tr khong gian Banach phan
xa X vao khong gian lién hop X* cia X. D€ giai loai bai todn nay, nguoi
ta sit dung nhitng phuong phdp 6n dinh sao cho khi sai s clia cdc dit kién
cang nho thi nghiém x4p xi tim dugc cang gan v4i nghiém ding cua bai toan
xuat phat. Nam 1963, A. N. Tikhonov [9] dua ra phuong phdp hiéu chinh
noi tiéng va ké tir do 1y thuyét cdc bai todn dat khong chinh dugc phét trién
hét stc s6i dong va c6 mat ¢ hau hét cac bai toan thuc t€. Noi dung chi yéu
clia phuong phdp nay la xay dung nghiém hiéu chinh cho phuong trinh toan
tr (0.1) trong khong gian Hilbert thuc H dua trén viéc tim phén tir cuc tiéu

219 clia phi€ém ham Tikhonov
F (@) = | An(z) = fol* + alle — 2. 2)
trong d6 o > 0 la tham s6 hiéu chinh phu thuoc vao h va 6, x, 1a phan tl

cho trudc dong vai trd 12 tieu chuidn chon va (A, f5) 1a xap xi cua (A, f).
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Hai van dé can dugc gidi quyét & day 1a tim phan tir cuc ti€u ciia phi€m ham

Tikhonov va chon tham s6 hiéu chinh o = «/(h, §) thich hop d€ phan tir cuc

h,o
a(h,0)

khong.

tiéu x dan t6i nghiém chinh xac cua bai toan (0.1) khi A va § dan t6i

Viéc tim phan ti cuc tiéu cia phiém ham Tikhonov s& gap nhiéu kho khan
trong truong hop bai toan phi tuyén. Doi véi 16p bai toan phi tuyén véi toan
tu don diéu A : X — X*, F. Browder dua ra mot dang khac ctua phuong phap
hiéu chinh Tikhonov. Tu tuéng cht yéu ctia phuong phap do F. Browder dé
xuat la sir dung mot todn tu M : X — X c6 tinh chat h-lién tuc, don diéu
manh 1am thanh phan hiéu chinh. J*, 4nh xa d6i ngu téng qudt cua X, Ia
mot todn tlr ¢6 tinh chat nhu vay. Bang phuong phdp nay, Ya. I. Alber [1]

nghién cttu phuong trinh hiéu chinh
Ap(x) + aJ’(x — ) = fs (3)
cho bai toan (0.1) khi A, : X — X™ la toan tir don diéu.
Viéc chon tham s6 hiéu chinh o« = «(¢) thich hgp cho phuong trinh hiéu
chinh (0.3) khi A, = A da duoc ddnh gid bdi dang thitc
pla) =K, 0<p<1, K>1,

v6i p(a) = af|z?]|. Phuong trinh hiéu chinh (0.3) ciing c4ch chon tham s6
a = «(9) nhu trén 1a mot thuat toan hiéu chinh Tikhonov cho phuong trinh
toan tir khong chinh (0.1). Nam 2005, Nguyén Budng [5] da nghién citu viéc
chon gia tri cua tham s6 hiéu chinh theo nguyén 1i d6 léch suy rong trén co
sG giai phuong trinh
pla) =6a™ 0<p<gq

cho bai toan (0.1) khi xét phuong trinh hiéu chinh (0.3) trong truong hop
A, = A.

Trong truong hop A : X — X la mot todn tir accretive, nguoi ta st dung
phuong trinh hiéu chinh [2]

Ah(x) +ar = f57
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trong d6 Aj, : X — X ciing la mot toan tir accretive voi D(Ay) = D(A).

Muc dich ctia luan vin nhim trinh bay phuong phép gii 6n dinh phuong
trinh todn tir (0.1) véi todn tir don diéu va todn tir accretive. Chi ¥ rang, trong
khong gian Hilbert thi tinh don diéu va accretive cua toan tir la trung nhau
[3]. Cac van dé dugc dé cap trong luan van la:

1. Hiéu chinh phuong trinh toan tir (0.1) v&i toan tir don diéu va toan tir
accretive;

2. Su hoi tu va toc do hoi tu ciia nghiém hiéu chinh;

3. Vi du so.

Noi dung luan van dugc trinh bay trong hai chuong. Chuong 1 giéi thiéu
mot s kién thic co ban nhat vé phuong trinh véi toan tir don diéu va todn
tur accretive.

Trong chuong 2 trinh bay phuong phap hiéu chinh phuong trinh véi toan
t don diéu va toan tir accretive cua Ya. I. Alber [1] va [2], trinh bay t6c do
hoi tu cua nghiém hiéu chinh Gng véi tham s6 hiéu chinh chon tién nghiém

cta Nguyén Buong [5] va [6]. Cudi cung la mot vi du s6 minh hoa.
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MOT SO Kf HIEU VA CHU VIET TAT

SN

HFW

khong gian Hilbert thuc
khong gian Banach thuc
khong gian lién hop cua X
khong gian Euclide n chiéu

tap rong

x duogc dinh nghia bang y

véi moi x

ton tai

infimum cta tap {F(z) : z € X}
anh xa don vi

ma tran chuyén vi ctia ma tran A
a tuong duong véi b

toan tir lién hgp cua toan tr A
mién xac dinh cta toan tr A
mién gid tri cta toan tir A

day {z*} hoi tu manh t6i =

day {z*} hoi tu yéu t6i z
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Chuong 1
Phuong trinh véi toan tu accretive

1.1. Toan tu don diéu

1.1.1. Toan ti don diéu

Cho X la khong gian Banach thuc phan xa, A : X — X* la mot todn tu
v6i mién xdc dinh 1a D(A) = X va mién anh R(A) nam trong X*. Cic khai

niém trong muc nay dugc tham khao trong cac tai liéu [3], [4] va [7].

Dinh nghia 1.1 Toan tr A duoc goi la

(1) toan tir don diéu (monotone) néu
(A(x) — A(y),z —y) >0, Yo,y € D(A); (1.1)

(ii) toan tir don diéu chat (strictly monotone) néu trong bat dang thic (1.1)
dau bang chi dat duoc khi x = y;
(iii) toan tir don diéu déu (uniformly monotone) néu ton tai mot ham khong

am 0(t) khong giam véi t > 0, 6(0) =0 va
(A(z) — Aly),z —y) 2 6(llx —yl), Yz.y € D(A);

Néu 6(t) = cat? v6i ¢4 1a mot hing s6 duong thi todn tir A duoc goi 1a todn
ta don diéu manh (strongly monotone);

(iv) khong gian néu
[A(z) — Al < |z —yll

Nhdn xét 1.1. Néu A la mot toan tlr tuyén tinh thi tinh don diéu tuong duong

v6i tinh khong am cuia todn tu.
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Vi du 1.1 Todn tir tuyén tinh A : RMY — RY duge xdc dinh boi
A= BTB,
vGi B 1a mot ma tran vuong cap M, 1a mot todn tir don diéu.

DPinh nghia 1.2 Toan tt A dugc goi la h-lién tuc (hemicontinuous) trén X
néu A(z +ty) — A(x) khit — 0 véi moi z,y € X va dugc goi la d-lién tuc

(demicontinuous) trén X néu tir x,, — x suy ra A(x,) — A(z) khi n — oc.

Vi du 1.2 Ham hai bién:

T M @y £ 00

0 néu (z,y) = (0,0)

p(r,y) =

1a h-lién tuc.

DPinh nghia 1.3 Toan to A duoc goi la todn ti bic (coercive) néu

lim <A >

= 400, Vr € X.
2] —-+oc le\

Pinh nghia 1.4 Khong gian Banach X dugc goi 1a khong gian Ephimov
Stechkin (hay khong gian c6 tinh chat E-S) néu X phan xa va trong X tir su
hoi tu yéu (z,, — ) va su hoi tu chuan (||z,|| — [|z||) luén kéo theo su hoi

tu manh ([lz, — z| — 0).
Vi du 1.3 Khong gian Hilbert 1a khong gian c6 tinh chat E-S.

Pinh nghia 1.5 V6i s > 2, 4nh xa J®* : X — 2% (n6i chung 1a da tri)
dugc dinh nghia boi:

T(x) ={a" € X*: (&",2) = [l"|[[|l=[l; [l2"]| = [J2]*"}, (1.2)

duoc goi 1a anh xa doi nglu téng quét ciia khong gian X. Khi s = 2 thi J*
duoc viét 1a J va dugc goi 1a 4nh xa d6i ngiu chuin tic cua khong gian X.

Tinh don tri cha 4nh xa d6i ngiu chuén tic duoc cho trong ménh dé sau.
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Ménh dé 1.1 (xem [4]) Gid sit X la mot khong gian Banach. Khi dé,

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

2) J la dnh xa don tri khi va chi khi X* la khong gian 16i chdt. Trong
truong hop X la khong gian Hilbert thi J = I-todn tu don vi trong X.
Anh xa doéi ngdu la mét trong nhiing vi du vé todn tir don diéu, né ton tai

trong moi khong gian Banach.

DPinh li 1.1 (xem [4]) Néu X* la khong gian Banach [6i chdt thi dnh xa doi

ngau chudn tic J : X — X* la todn nit don diéu, bicc va d-lién tuc. Hon

nita, néu X la khong gian Banach 16i chdt thi J la todn tir don diéu chdt.
Khai niém toan tir don diéu con dugc mo ta dua trén do thi Gr(A) cia

toan tir A trong khong gian tich X x X*, trong dé
Gr(A) ={(z,A(x)) : z € X}.
Dinh nghia 1.6 Toan to A duoc goi la don diéu néu
(" —y"x—y) >0, Ve,ye X, 2" € A(x), y* € A(y).

Tap Gr(A) dugc goi 1a don diéu néu né théa man bat dang thic trén. Néu
Gr(A) khong duge chia thuc sy trong mot tdp don diéu nao khéac trong
X x X* thi toan tir A dugc goi la toan tir don diéu cuc dai.

Tir dinh nghia nay ta suy ra két qua sau (xem [4]).

Ménh dé 1.2 Todn tif don diéu A : X — X* la don diéu cuc dai khi va chi
khi tir bt ddng thirc

(9= f,y—x0) >0, Y(y,g) € Gr(A),

suy ra xy € D(A) va f € A(xy).
Mot vi du dién hinh vé todn tr don diéu cuc dai 1a duéi vi phan clia mot

ham 16i.

Pinh nghia 1.7 Ham F': X — R dugc goi la
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(1) 16i trén X néu véi moi x,y € X ta c6
F(tz 4+ (1 —t)y) < tF(z) + (1 —t)F(y), ¥t € [0,1]; (1.3)

(i) 16i chat trén X néu bat ding thic trén khong x4y ra ddu bang véi
T 7 Y;

(iii) ntra lién tuc dudi trén X néu

lim inf F(y) > F(z), Vo € X;

Yy—r

(iv) ntra lién tuc dudi yéu trén X néu v6i moi day {x,} : x, — x thi

lim inf F(z,) > F(z), Vx € X.

n—oo

DPinh nghia 1.8 Cho X la khong gian Banach thuc phan xa, F': X — R la
mot phi€ém ham 161, chinh thuong trén X. Ta dinh nghia 0F (x) bdi

OF () ={a" € X*: F(z) — F(y) < (z —y,2"), Yy € X}, Vz € X,
(1.4)
Phan tr * € X* duoc goi l1a dudi Gradient ctia ham F tai x va OF (z) dugc

goi la duéi vi phan cua F tai x.

DPinh li 1.2 (xem [4]) Cho X la m¢t khong gian Banach thuc phdan xa, X*
la khong gian lién hop cua X. Néu F : X — R la ham [6i chinh thuong,
nua lién tuc duoi trén X, thi dnh xa duci vi phdn OF la mot todn tir don diéu
cuc dai tuw X vao X*.

Toan tir A don diéu cuc dai khi va chi khi mién anh cua A + \J la toan

bd khong gian X*, d6 1a ndi dung cua dinh 1y sau.

DPinh li 1.3 (xem [4]) Cho X va X* la cdc khéng gian Banach thuc phdn xa
va l6i chdt, J : X — X* la dnh xa doi ngdu chudn tdc cia X, A: X — X*
la mot todn tir don diéu. Khi dé A la todn ti don diéu cuc dai néu va chi
néu voi moi A > 0, R(A+ \J) la toan bo X*.

Dinh 1y sau day chi ra rang bét cit mot toan tlir don diéu, h-lién tuc va bi

chan nao tir X vao X* cling déu 1a toan tir don diéu cuc dai.

86 héa boi Trung tam Hoc liéu — Dai hoc Thdi Nguyén http://'www.lrc-tnu.edu.vn



