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LOI CAM ON

Luan van nay dugc hoan thanh tai Truong Pai hoc Khoa hoc, Pai hoc
Théai Nguyén.

Trong qua trinh hoc tap va lam luan van, thong qua cac bai giang, tac
gia luon nhan duge su quan tam giip d& va nhitng y ki€n dong gép quy bau
ctia céc gido su cua Vién Toan hoc, Vién Cong nghé Thong tin thudc vién
Khoa hoc va Cong nghé Viét Nam, cac thiay co gido trong Dai hoc Thai
Nguyén. Tir ddy 1ong minh, tdc gia xin bay té 1ong biét on sau sac dén cac
Thay Co.

Téac gia xin chan thanh cam on Ban giam hiéu, phong Dao tao Khoa hoc
va Quan hé Quoc t€, Khoa Toan -Tin Truong Pai hoc Khoa hoc, Pai hoc
Thai Nguyén da quan tam va giip d& tac gia trong sudt thoi gian hoc tap
tai Truong.

Tac gia xin bay to 1dong biét on sau sic téi co6 gido Tién si Nguyén Thi
Thu Thuy, c6 da rat tan tinh huéng dan, chi bao tac gia trong suot thoi gian
tac gia thuc hién luan van va truc ti€p hudng dan tac gia hoan thanh luan
van nay.

Cuoi clung, tdc gia xin gui 161 cam on tGi gia dinh, ban be da luon theo
sat dong vién, chia sé nhiing khé khan trong cudc séng, gidp tac gia c6 di€u
kién tot nhat trong qua trinh hoc tap va lam luan van.

Thai Nguyén, thang 9 nam 2010

Tdac gid

Pang Tu Hoi
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MO PAU

Rat nhiéu bai toan cla thuc tién, khoa hoc, cong nghé dan tdi bai todn
dat khong chinh (ill-posed) theo nghia Hadamard, nghia la bai toan (khi
dit kién thay déi nho) hodc khong ton tai nghiém, hoidc nghiém khong duy
nhat, hoac nghiém khong phu thudc lién tuc vao di kién ban dau. Do tinh
khong on dinh nay ctia bai todn dit khong chinh nén viéc giai s6 ciia nd
gap kho khan. Ly do 1a mot sai s6 nho trong dir kién cta bai toan c6 thé
dan dén mot sai sO bat ky trong 101 giai.

Trong dé tai luin van nay chiing t6i nghién cttu bai toan dat khong chinh

dudi dang phuong trinh toan tir
Ax = f, 0.1)

trong d6 A : X — X* la mot toan ta don diéu don tri h-lién tuc tir khong
gian Banach phan xa X vao khong gian lién hop X* ctia X. D€ giai loai bai
todn nay, ta phai sir dung nhitng phuong phdp 6n dinh, sao cho khi sai s
cta cac dit kién cang nho thi nghiém x4p xi tim dugc cang gan véi nghiém
ding ctia bai toan xudt phat. Nam 1963, A. N. Tikhonov [10] dua ra phuong
phép hiéu chinh ndi tiéng va ké tir d6 1y thuyét cdc bai todn dat khong chinh
duoc phét trién hét stic soi dong va cé mit & hdu hét céc bai toan thuc t€.
Noi dung chu yéu ctia phuong phap nay la xay dung nghiém hiéu chinh cho

phuong trinh todn tur (0.1) trong khong gian Hilbert thuc H dua trén viéc

h,o

w? cua phiém ham Tikhonov

tim phan tir cuc tiéu x
Fyo(x) = | An(z) — f5|° + alle. — 2]® 0.2)

trong d6 « > 0 la tham s6 hiéu chinh phu thudc vao h va ¢, x, la phan tir

cho trude dong vai trd 1a tieu chuan chon va (A, fs5) 1a xap xi cha (A, f).
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Hai van dé can dugc gidi quyét & day la tim phan tr cuc tiéu cta phiém
ham Tikhonov va chon tham s6 hiéu chinh o = «(h, d) thich hgp dé phéan
tlr cuc ti€u xz(il ) dan t6i nghiém chinh x4c cua bai toan (0.1) khi h va §
dan t6i khong.

Viéc tim phan tir cuc tiéu cia phi€ém ham Tikhonov s& gip nhiéu khé
khan trong truong hop bai toan phi tuyén. Doi véi 16p bai todn phi tuyén
VOi toan tir don diéu A : X — X*, F. Browder [8] dua ra mot dang khéc
cta phuong phap hiéu chinh Tikhonov. Tu tudng chi yéu ctia phuong phap
do F. Browder dé xuat l1a st dung mot toan tor M : X — X* ¢6 tinh chat
h-lién tuc (hemicontinuous), don diéu manh lam thanh phan hiéu chinh. U?,
4nh xa d6i ngu tong quat ctia X, 12 mot todn tir ¢ tinh chat nhu vay. Bing
phuong phap nay, Ya. I. Alber [2] nghién cttu phuong trinh hiéu chinh

Ap(x) + aU?(x — x4) = f5 (0.3)
cho bai toan (0.1).

Viéc chon tham s6 hiéu chinh o = «(9) thich hgp cho phuong trinh hiéu
chinh (0.3) khi A;, = A di dugc nghién citu trong [2]. G d6 ngudi ta chi ra
rang tham s6 a phu thuoc vao § duge danh gid béi dang thite

pla) =K, 0<p<l, K>1,
v6i p(a) = al|2?||. Phuong trinh hiéu chinh (0.3) ciing céch chon tham s6
a = a(6) nhu trén la mot thuat toan hiéu chinh Tikhonov cho phuong trinh
toan tir khong chinh (0.1). Nam 2005, Nguyén Buong [6] da nghién ciu
viéc chon gia tri ciia tham s6 hiéu chinh theo nguyén 1i do 1éch suy rong
trén co so giai phuong trinh
pla) =0a ™, 0<p<gq
cho bai toan (0.1) khi xét phuong trinh hiéu chinh (0.3) trong truong hop
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Muc dich ctia dé tai luan van nham doc hiéu va trinh bay lai phuong
phdp gidi 6n dinh phuong trinh toan don diéu véi cac ndi dung sau:

1. Trinh bay phuong phap hiéu chinh Browder-Tikhonov hiéu chinh phuong
trinh toan tir don diéu trong khong gian Banach phan xa thuc X.

2. Néu su hoi tu ctia nghiém hiéu chinh va phuong phap chon tham s6 hiéu
chinh.

3. Danh gia toc do hoi tu cia nghiém hiéu chinh tng vé6i tham s6 hiéu chinh
da chon.

4. PDua ra mot vi du s6 minh hoa.

Noi dung ctia dé tai dugc trinh bay trong hai chuong. Chuong 1 gidi
thiéu mot s6 kién thiic co ban nhat vé bai todn dat khong chinh va phuong
trinh toan tir don diéu.

Trong chuong 2 s€ trinh bay phuong phap hiéu chinh Browder-Tikhonov
cho phuong trinh toan tir don diéu, trinh bay cach chon gid tri cua tham s6
hiéu chinh va dénh gid t6c do hoi tu ctia nghiém hiéu chinh nay. O phan

cudi cua chuong la mot két qua s6 ¢6 tinh chit minh hoa.
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MOT SO KY HIEU VA CHU VIET TAT

a~b

khong gian Banach thuc
khong gian lién hop ctia X
khong gian Euclide n chiéu
tap rong

x duogc dinh nghia bang y

v6éi moi

ton tai

anh xa don vi

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

toan tir lién hop cua toan tir A
mién xac dinh cta toan tir A
mién gid tri cta toan tir A
day {z*} hoi tu manh t6i x

day {z*} hoi tu yéu t6i x
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