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L1 cam on
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MG dau

Bai toan tim diém bat dong chung ctia mot ho hitu han hay vé han dnh xa
khong gian trong khong gian Hilbert hay khong gian Banach la mot truong hop
rieng ciia bai toan chap nhan 16i: “Tim mot phan tit thuoc giao khac rong ciia
mot ho hitu han hay vo han céc tap con 16i va dong {C;}ier clia khong gian
Hilbert H hay khong gian Banach E”, v6i Z 1a tap chi s6 bat ky. Bai toan nay
c6 nhieu tng dung quan trong trong cac linh vitc khoa hoc khac nhau nhu: Xit
I &nh, khoi phuc tin hiéu, Vat 1y, Y hoc ... Khi C; = F(T;), v6i F(T;) 1a tap
diém bat dong ctia anh xa khong gian 7, i = 1,2, ..., N, thi da c¢6 nhiéu phuong
phap dugce dé xuat dua trén cac phuong phap lip c6 dién ndi tiéng. D6 1a céc
phuong phap lip Kranoselskii, Mann, Ishikawa, Halpern, phuong phap xap xi
mém hay cac phuong phap st dung cac siéu phing cit...

Gan day, mot s6 tac gia da nghien citu bai toan tim diém bat dong cia céc
anh xa khong gian khi thong tin dau vao chi duge biét 6 dang gan ding (cac
thong tin dau vao dudc cho béi nhiéu). Trong d6, bai todn tim diém bat dong
(chung) clia cac day anh xa gan khong gidn 13 mot chi dé ly tha va thu huat
duge sy quan tam nghién ctu clia nhiéu nguoi lam toan trong va ngoai nudc.

Nam 2018, cac tac gia Tuyen T.M. va Ha N.S. da dua ra mot s6 phuong
phap lai ghép bao gom phuong phap chiéu lai ghép va phuong phap chiéu co
hep két hgp véi phuong phap lap Mann [12] cho bai toan tim mot diém bat
dong chung ctia mot ho hitu han day anh xa gan khong gian trong khong gian
Hilbert. Hon nita, ho da dua ra mot s6 ting dung ciia cac phuong phap lap cho
viéc gidi cac bai toan lien quan khac, nhu bai toan diém bat dong cia anh xa
khong gian, bai toan can bang hén hop tong quat, bai toan tim khong diém ciia
toan tit don diéu.

Muc dich ctia luan van nay 1a trinh bay lai mot cach c6 hé thong cac két
qua cia cac tac gia Tuyen T.M. va Ha N.S. trong tai licu [12]. Ngoai ra, luan
van ciing dé cap dén hai vi du s6 don gidn dugc lap trinh va thit nghiém bang
phan mém MATLAB nham minh hoa thém cho cac phuong phap lap. Noi dung
chinh ctia luan van duge trinh bay trong hai chuong.

Chuong 1. Mot sb kién thitc chuan bi

Trong chuong nay luan van tap trung trinh bay va lam ro mot s6 dic trung

cd ban ctia khong gian Hilbert thyc, &nh xa khong gian, nita nhém anh xa khong
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gian va toan ti don diéu. Cac phuong phap chiéu lai ghép va chiéu co hep cho
bai toan tim diém bat dong clia anh xa khong gian.
Chuong 2. Mot sé phuong phap lai ghép tim diém bat dong chung
cia mot ho anh xa khong gian

Noi dung chinh ctia chuong nay 1a trinh bay lai cac két qua clia cac tac gia
Tuyen T.M. va Ha N.S. bao gom phuong phéap chiéu lai ghép va phuong phap
chiéu co hep két hgp vdi phuong phép lap Mann [12] cho bai toan tim mot diém
bat dong chung ctia mot ho hitu han day anh xa gan khong gian trong khong

gian Hilbert cuing véi cac ting dung ctia chiing.



Chuong 1

Mot sb kién thitc chuan bi

Chuong nay bao gom bén muc chinh. Muc 1.1 dé cap dén mot s6 dic trung
co ban ctia khong gian Hilbert thiyc, Muc 1.2 gidi thieu so luge mot s6 két qua
vé anh xa khong gian, nita nhém anh xa khong gidn va toan tit don dieu. Muc
1.3 trinh bay vé phuong phép lai chiéu va phuong phap chiéu co hep cho bai
toan tim diém bat dong ciia anh xa khong gian. Muc 1.4 giéi thieu mot s6 bo
dé bo trg can sit dung trong viéc trinh bay noi dung ctia Chuong 2. Noi dung
cia chuong nay phan 16n duge tham khéo tir cac tai lieu [1,,2,5, 8.

1.1. Mbt sb6 dic trung ctia khong gian Hilbert

Ta luon gid thiét H 1a khong gian Hilbert thuyc véi tich vo huéng duce ki
hiéu 1a (.,.) va chuan dugc ki hieu 1a ||.||.

Trude hét, ta nhic lai mot dic trung hinh hoc quan trong ciia khong gian
Hilbert.

Meénh dé 1.1. Trong khong gian Hilbert thuc H ta luon cé dang thic sau
lz = ylI* + [l = 2| = lly = 2| + 2(z — y,z — 2),

vdt mot x,y,z € H.

Chiing minh. That vay, ta c6

ly — 2> + 2(z —y, 2 — 2) = (y,9) + (2, 2) + 2(x, ) — 2(x, 2) — 2z, y)
= [(z,2) — 2(z,y) + (y, )]
+ [(z,2) — 2(z, 2) + (2, 2)]
= lz = yl* + llz — =|°.

Vay ta dugc diéu phai ching minh. O
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Ménh dé 1.2. Cho H la mot khong gian Hilbert thuc. Khi do, vdi moi x,y € H
va moi A € [0,1], ta ¢d
Az + (1= Nyll* = Ml [* + (1 = Dlyl* = A1 = Mz - y]*. (1.1)
Chiing minh. Ta c6

1Az + (1= Nyll* = Nl2]* = 201 = M) {z,y) + (1= A)[|y])*
= All® + (1 = lyl* = A1 = NIz = 262, ) + ly]1*)
= All® + (1 = Vyl* = A1 = Nllz — ).

Ta dugce diéu phai ching minh. O

Meénh dé 1.3. Cho H la mot khong gian Hilbert thuc. Khi dé, néu vdi x,y € H
théa man diéu kién

[z, )] = [lz]]-llyll,
tic la bat dang thice Schwars xdy ra ddu bing thi hai véc to x va y la phu thuoc
tuyén tinh.
Chiing manh. Gia sit nguoc lai rang x # Ay v6i moi A € R. Khi d6, tit tinh chat
cua tich vo huéng, ta c6

0 < [l = Ayll* = Mlyl* = 2Xz, ) + ||,

v6i moi A € R. Ta thay rang néu y = 0, thi hién nhién x va y 1 phu thudc tuyén

tinh. Gid st y # 0, khi d6 véi A = i‘f ’ﬁ’ﬁ, thi bt ding thitc trén tré thanh
y

[z, )| < [l - lyll,

diéu nay mau thuin véi gid thiét. Vay x v y 1a phu thudc tuyén tinh.
Menh dé dugc chiing minh. O]

Nh&c lai rang, day {x,} trong khong gian Hilbert H dugc goi 1a hoi tu yéu
vé phan ttt x € H, néu
lim (2, y) = (z,y),

n—oo
v6i moi y € H. Tu tinh lién tuc cta tich vo huéng, suy ra néu z, — x, thi
r, — . Tuy nhién, didu ngudc lai khong ding. Chang han xét khong gian
P={{z,} CR: Y07 |2,)? < 0o} va {e,} C 2, dudc cho bdi

en=1(0,..,0, 1 ,0,..,0,..),

vi tri thit n
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v6i moi n > 1. Khi do, e, — 0, khi n — oo. That vay, véi mdi y € H, tiu bat
déng thic Bessel, ta c6

oo

> Hemu)P < llyll? < oo

n=1

Suy ra lim, o (€, y) = 0, titc 1a e, — 0. Tuy nhién, {e,} khong hoi tu vé 0, vi
llen|| = 1 v6i moi n > 1.

Ta biét rang moi khong gian Hilbert H déu thda man diéu kién ctia Opial,
tinh chat nay dude thé hién trong ménh dé dudi day:

Ménh dé 1.4. Cho H la mot khong gian Hilbert thuc va {x,} C H la mot day
bat ky théa man diéu kién z, — x, khi n — oo. Khi dé, vdi moi y € H va
Yy # x, ta co

liminf ||z, — 2| < liminf ||z, — y||. (1.2)
n—o0 n—oo

Chiing minh. Vi x, — x, nén {x,} bi chan.
Ta co

2 = yl* = llzn — 2| + llz = y|I* + 2(zn — 2,2 — y)
> ||lan — 2] + 2(z, — 2,2 —y),
Vi z # y, nén
liminf ||z, — y|| > liminf |z, — 2|2 + 2(zp — 2,2 — )
n—oo n—oo
= lim inf ||z, — z|*.
n—o0

Do do, ta nhan dugc

liminf ||z, — z| < liminf ||z, — y||.

Menh deé dugc chiing minh. O

Meénh dé 1.5. Moi khong gian Hilbert thuc H déu cé tinh chit Kadec-Klee, tic
la néu {x,} C H la mot day bat ky trong H théa man cdic dieu kién x, — x va
|lznl| = ||z, thi z, — x, khin — oco.

Chiing minh. Ta c6

lzn — 2l* = lzall” — 2(@n, ) + 2]

— 0, n — oo.

Suy ra z,, — x, khi n — 0o. Ménh dé dugc chiing minh. O



