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MG dau

Trén thyc té, nhieu van dé khoa hoc, cong ngheé, kinh té, ...dan dén
viéc giai cac bai toan ma nghiém ciia ching khong on dinh theo dit kien
ban dau, ttic 1a mot thay doi nhéd ctia cac dit kien dan dén sai khac rat
16n ctia nghiém, tham chi lam cho bai toan vo nghiém hoac vo dinh. D6
14 nhiing bai toan dit khong chinh. Do céc s6 lieu thuong duge thu thap
bang thiuc nghieém va duge xit 1y trén mAay tinh nén khong tranh khoi
nhing sai s6. Vi vay, can phai c6 nhitng phuong phap giai 6n dinh cac
bai toan dit khong chinh sao cho khi sai s6 ciia dit lieu cang nhoé thi
nghiém xap xi tim dugc cang gan véi nghiem ding clia bai toan xuat
phat.

Do tam quan trong dic biét cia ly thuyét nay ma nhiéu nha toan
hoc nuéc ngoai va Viet Nam da danh phan 16n thoi gian va cong stic
ctia minh cho viéc nghién ctu cac phuong phép hiéu chinh dé giai cac
bai toan dat khong chinh. Noi dung ctia ludn van nay trinh bay phuong
phép hiéu chinh lap Newton-Kantorovich cho phuong trinh khong chinh
phi tuyén J-don diéu trong khong gian Banach. Ngoai phan md dau,
phan két luan, luan vin bao gom hai chuong:

Trong chuong 1 chiing t6i xin trinh bay mot s6 van dé co ban cla
khong gian Banach va 1y thuyét ctia bai toan dat khong chinh véi toan
tu don diéu.

Trong chuong 2 ching toi trinh bay lai mot sd két qua ciia phuong
phap hiéu chinh Browder-Tikhonov va phuong phap hiéu chinh lap
Newton-Kantorovich cho phuong trinh khong chinh phi tuyén J-don

diéu trong khong gian Banach.
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Luan van dugc hoan thanh tai truong Dai hoc Khoa hoc - Dai hoc
Thai Nguyeén. Qua day toi xin chan thanh cam on cac thay co gido trong
Khoa Toan - Tin, Phong Dao tao, Ban Giam hiéu nha truong da trang
bi kién thitc co ban va tao diéu kién tot nhat cho toi trong qua trinh
hoc tap va nghién citu.

Toi xin bay t6 long biét on chan thanh t6i GS.TS. Nguyén Budng -
Hién dang cong tac tai Vien Cong nghé Thong tin - Vién Han lam Khoa
hoc va Cong nghé Viet Nam - Nguoi Thay da tan tinh chi bdo, tao dieu
kién va gitp d6 toi c6 them nhiéu kién thic, kha ning nghién cttu, tong
hop tai lieu dé hoan thanh luan van. Toi ciing bay t6 long cam on gia
dinh, ban be va cac dong nghiép da dong vien, khich lé va giup do toi
qua trinh hoc tap ctia minh.

Do thoi gian va trinh do con han ché nén luan van khong tranh khoi
nhitng thiéu sé6t. Toi rat mong nhan dugc sy goép ¥ clia cac Thay, cac
Cb va cac Doc gid quan tam dé luan van duge hoan thién hon.

Toi xin chan thanh cam on!
Thai Nguyén, thang 05 nam 2014.

Nguai thuc hién
Triéu Thi Can
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Chuong 1
Mot sé6 van de co ban

Trong chuong nay ching toi nhic lai mot s6 kién thiic co ban clia gii
tich ham c6 liéen quan dén noi dung nghién cttu ctia luan van. Cac khai

niém nay duge tham khao trong cac tai lieu [1], [3] va [5].

1.1 Khong gian Banach va anh xa J-don diéu

1.1.1 Dinh nghia va vi du

Dinh nghia 1.1. Néu khong gian tuyén tinh dinh chuan X la mot khong
gian metric day di (vdi khodng cach d(x,y) = ||z — y||) thh X dugc goi
la khong gian Banach hay khong gian tuyén tinh dinh chuan day di.

Vi du 1.1. Khong gian Euclide n-chiéu R™ la khong gian Banach.

Trong khong gian R™ chuan va khoang cach dugce xac dinh nhu sau:
ol = (3 lel?) "
d(z,y) = [z =yl
(:U = (x1,T2,...,2,) ER" y = (y1,y2, .-, Yn) € R”).
Vi du 1.2. Khong gian Cla,b] la tdp tdt cd cic ham gid tri thuc lién
tuc trén khodng déng hitu han [a,b] C R la khong gian Banach.

Trong Cla, b] chuan va khodng cach xac dinh bai:

]l = mzvs Jo e,
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d = t) —y(t
(z,y) = max|z(t) — y(t)],
z(t), y(t) € Cla,b].
Vi du 1.3. Khong gian C(S) la tap tat cd cic ham gia tri thuc lién tuc
trén khong gian Topo compact S la khong gian Banach.

Trong C(S) chuan va khoang cach duge xac dinh nhu sau:
1F]l = max | f(s)],
d(f,9) = sup|f(s) = g(s),
f(s),9(s) € C(S5).
Vi du 1.4. Khong gian cy tap tat cd cac day so &1,&s, ..., &, ... hoi tu

tdi 0 va khong gian lo tap tat cd cdac day so &1,&, ..., &y, ... théa mdn

sup,, |&,| < 0o la cac khong gian Banach.

Trong khong gian ¢y va khong gian [, chuan va khoang cach dudc
xac dinh bdi:

2]l = sup [€al,
d(z,y) = sup [&n — 7nl,
T = (517527" '7€n)7y - (77177727--'77771)'

Ta sé chiing minh cho khong gian cg, d6i véi khong gian [, chitng minh
tuong tu.

Gid st {z,, }°°_; 1a mot day Cauchy trong cg, trong d6 x,, = (ém), ém), o)
¢6 nghia la Ve > 0, dmg, Ym > my, Vp nguyén duong,

[Zm = Tl < €

Vi [|z]| = sup,, |£0™)] nen [£0) — (mHP)| < ¢ Wn. Do d6 khi n ¢ dinh
{¢m)1>_ 1a mot day s6 Cauchy = ton tai £ sao cho
& = Jim ¢,

m—o0

Cho p — oo ta thu dugc:

£ — €8] < ¢, Vn.
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Vi lim &™) = 0 khi n — oo nén 3Ing, Vn > ng sao cho [£0™)] < €. Do
do Vn > ny, |€0] < |&7)] + [€0™) — €] < 2e.

=20=(,8),..) cq
= [|[zm — xol| < €,;m > my
= Tg = T%l_I)I%O T
Vay, ¢y la khong gian Banach.

Vi du 1.5. 1), (p > 1) tap cac day so &1,&2, ..., &, - .. théa man
o0
> [&nl” < o0
n=1

la khong gian Banach.

Trong khong gian [, (p > 1) chuan va khoang cach duge xac dinh

nhu sau:

'U\'—‘

el = (3 &),

S
Il
—_

@\»—‘

le =yl = (3 |60 — ml?)”,

x:(flag%"')é)y (771 7727"'a777Z)€lp7(p21)'
Gia st {x,, }o°_; 1a day Cauchy trong l,, trong d6 ,,, = (ém), fém), cl).
Cho nén V € > 0, 3 mg, V. m > my, V r nguyén duong ta cé

me - xm—i—r“ S €,

tac la .
(216 - &) < e
= [0 — £mH| < e Vn, Vm > my,
= Vn,3 lim &M = ¢,
Vi vay,

N 1
(3 I = 6 p)7 < e v,



Cho r — oo ta nhan dudgc:
N 1
(Xl =€) < e, VN.
n=1
Tiép tuc cho N — oo ta thu dudc:
(5516~ <

Sy=(EG"-4.8" -8...) e,
= a= (¢80 =@E"g",. ) - @ -4.8" -4...)
= Ty, — Y € [,
= |yl = llzm — 20ll < €, ¥m = my,
tc la
T = nng%O Ton-
Vay [, 1a khong gian Banach.
Vi du 1.6. Khong gian Ly[a,b],p > 1 gom tat cd cic ham x(t) zdc dinh

va do dugce Lebesgue trén [a,b] théa man [0 |x(t)[Pdt < co la khong gian

Banach.

1.1.2 Anh xa J-don diéu
Cho X 1a khong gian Banach thuc va X* 14 khong gian d6i ngau clia
X. Dé don gidn, chuan ciia X va X* duge ky hieu 1a ||| va (z, 2*) 1
gia tri cia x* € X* tai x € X.
Anh xa J* : X — X* duge goi 1a anh xa déi ngdu tdng quat cta X
néu Vo € X
(@, () = lll*,  IT@)] = [l s > 2.

Trudng hop s = 2 thi 4nh xa J? dude goi 1a anh xa doi ngdu chuan tic
cua X.
Anh xa A : K — X* duge goi 1a 4nh xa don diéu néu Vo,y € K
(A(z) — A(y),z —y) >0,
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4 day K 1a mot tap con 16i déng ciia khong gian X.
Mot anh xa A : K — X* dudc goi 1a A ngude don diéu manh néu
Ve, y € K, 3\ > 0:

(A(z) = Aly). & — y) = M A(z) = A@y) |

Moi A nguge don dieéu manh A 1& don diéu va lién tuc Lipschitz v6i hang
1
SO —.

A
Anhxa A : X — X dugc goi 1a anh xa h-lien tuc néu A(x+tx) — Ax

khit — 0", Vuz,ye X.
Anh xa A : X — X duge goi 1a 4nh xa m-J-don diéu tren X néu
anh xa A théa man cac tinh chat:
(i) (A(z) = A(y), j(z —y)) 20,  Va,ye X;j(r—y) € J(z—y),
(i) R(A+ M) = X, VA > 0,
§ day R(A) la mién anh cia A va I 1a toan tit don vi trén X.

Néu Vz,y € X, ton tai mot hang sd a sao cho

(A(z) = A(y), j(z = y)) = alz - y|*

thi A ducgce goi la a-J-don diéu manh. Khi o = 0, A duge goi 1a J-don
dieu.

Luu v rang khi X = H 14 mot khong gian Hilber, ta c6 J = I va
mot anh xa A, théa man (i), (#7) va bat dang thic cudi cliing tuong tng
dugc goi 1a don diéu, don diéu cyc dai va don diéu manh. Dé dang nhan
thay rang mot 4nh xa tuyén tinh v xac dinh khong am 13 mot anh xa
don diéu.

1.2 Bai toan dat khong chinh va phuong trinh véi toan tw
don diéu
1.2.1 Dinh nghia va vi du bai toan dat khéong chinh

Khai niém vé bai toan chinh duge J-Hadamard dua ra khi nghién citu

ve anh hudng ciia cac diéu kién bién lén nghiém cta cac phuong trinh
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elliptic cling nhu parabolic.

Viéc tim nghiém x ctia phuong trinh:

Alx) = f (1.1)

véi A : X — Y la mot toan tit cho truée, con X va Y la hai khong gian
metric, phai dya vao dit kien ban dau f, c6 nghia la z = R(f). Ta sé coi
nghiém ciing nhu cac dit kien d6 1a nhiing phan t thuoc khong gian X
va Y v6i cac metric tuong tng 1a px (z1,x2) va py(fi, f2); 21,20 € X
va fi, fo €Y.

Gia stt da c6 mot khai niém thé ndo 1a nghiém ctia mot bai toan. Khi
d6 bai toan tim nghiém z = R(f) dudc goi 1a 6n dinh trén cip khong
gian (X,Y), néu v6i mdi s6 € > 0 ¢6 thé tim duge mot 6 6(g) > 0 sao
cho tt py (f1, f2) < d(e) ta 6 px(x1,12) < €. o) day,

1= R(f1), x2=R(f2)
1. f2 €Y, 1,72 € X

Dinh nghia 1.2. Bai todn tim nghiém x € X theo da kién f € Y duoc
goi la bai todn dat chinh trén cap khong gian metric (X,Y") néu cé:

1. Vi moi f €Y ton tai v € X.

2. Nghiém x dé dugc zdc dinh mot cach duy nhat.

3.Bai todn nay on dinh trén cdp khong gian (X,Y), tic la nghiém

dé phu thuoc lién tuc vao dit kién ban dau.

Mot thoi gian dai nguoi ta cho ring moi bai toan dat ra déu thoa
méan ba diéu kién trén. Nhung thuc té chi ra ring quan niém dé sai lam.
Trong tinh toan cic bai toan thyc té bang may tinh luon dién ra qua
trinh 1am tron s6. Chinh sy lam tron d6 dan dén cac két qud sai lech
dang keé.

Néu it nhat mot trong ba diéu kién trén khong théa man thi bai toan
tim nghiém x € X theo di kién f € Y dugce goi la bai toan dat khong
chinh. D6i khi nguoi ta con goi la bai toan dat khong chinh quy hoéc
bai toan thiét lap khong ding dan.



