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LGi cam on

Tac gid xin gt 10i cdm on sau sac t6i TS. Truong Minh Tuyeén, TS. Pham
Hong Truong da luon tan tinh huéng dan, chi bio va gitp da tac gid trong sudt
qué trinh hoc tap nghién cttu dé hoan thanh luan van.

Téc gid cling xin gii 10i cdm on chan thanh va sau sac tdi cac thay, co trong
khoa Toan—Tin, truong Dai hoc Khoa hoc, Dai hoc Thai Nguyén da giang day
va giap do tac gia trong thoi gian hoc tap va nghién citu tai trucng.

Qua day tac gia xin chan thanh cam on t6i ngusi than trong gia dinh, ban
be va dong nghiép da luon dong vien tao dieu kien gitp do toi vé moi mit trong

su6t qua trinh hoc tap va thuc hién luan van nay.
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MG dau

Trong thuc té mot sy vat, hién tuong dude chuyéen doi tit trang thai z* (thong
tin dau vao, nguyén li¢u) sang trang thai b (két qua dau ra, san pham) c6 thé
phéi chuyén qua mot hay nhiéu qua trinh “bién doi” lien tiép. Ngudi ta mong
muoén tim nhitng nguon hay trang thai ban dau z* dan dén trang thai b ctia sy
vat hién tugng sau qué trinh bién ddi f nao d6. Ching han, viéc tim nghiem
clia hé phuong trinh tuyén tinh Az = b. Hodc nguoi ta cling mudn tim nguon
hay trang thai ban dau z* sao cho cac qua trinh bién doi lien tiép 1a toi wu nhat
theo mot nghia nao d6. Pay 1a mo hinh ctia cac loai bai toan tach.

Ta biét rang bai toan chap nhan tach (Split Feasibility Problem), viét tat 1
(SFP), lan dau tien dugc dé xuat va nghién citu bdi Censor and Elfving [3] véi
muc dich moé hinh héa mot sé bai toan ngugce. Bai todn nay dude phat biéu nhu

sau:
Tim phan tit z* € C sao cho T(z*) € Q, (0.1)

trong d6, C' va @ lan lugt 1a cic tap con 16i, dong va khéc rong trong cic khong
gian Hilbert thyc Hy va Hy, T : H; — H 1a mot toan ti tuyén tinh bi chin.

Ta c6 thé thay rang cac bai todn (0.1), cling nhut mot s6 bai toan lién quan,
la trudng hop dac biét ctia bai toan tach tong quat sau day. Cho X va Y 1a hai
khong gian Hilbert hay Banach, va cho T': X — Y la mot anh xa tit X vao
Y. Gia st (P1) va (P») la hai bai toan cho trudce trong X va Y, tuong tng. Xét
bai toan tim mot phan ti z* thuoc X sao cho z* 1a mot nghiém cta (P;) va
T(z*) 1la mot nghiém cia (FP). Ta ky hiéu bai toan nay la (P).

Nam 2019 Reich va Tuyen [14] da 1an dau tién dé xuét va nghién citu dang
tong quat clia Bai toan (P) nhu sau: Cho X1, Xs,..., Xy 1a cac khong gian
Hilbert hay Banach va cho T; : X; — X411, 7 =1,2,..., N — 1, la cac anh
xa tit X; vao X;pq. Gid st (P;), ¢ = 1,2,..., N, 1a N bai toan cho trudc trén

X;, tuong tng. Khi d6 dang tdng quét clia Bai toan (P) la tim mot phan ti
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x* trong X7 sao cho x* la mot nghiém ciia bai toan (Py), T1(z*) 1a mot nghiém
cia bai toan (P), ..., va Ty_1(Ty_a(...To(T1(z*)))) 1a mot nghieém ciia Bai toan
(Px), ho ky hiéu bai toan nay la (GP).

Cu thé hon trong [14] Reich va Tuyen da xét bai toan (GP) véi cadc anh
xa chuyén T; 1a tuyén tinh, bi chan va (P;) 1a bai toan tim khong diém ctia
toan tit don diéu cuc dai A;. Bai toan nay dudc goi la bai toan khong diém
chung tach tong quat (Generalized Split Common Null Point Problem, viét tit
Iax GSCNPP).

Muc dich ciia luan van nay 1a trinh bay lai cac két qua ctia Reich va Tuyen
trong [14] vé mot cai tién clia phuong phap CQ, két hgp v6i phuong phap diém
gan ke gidi bai toan GSCNPP. Noi dung ctia luan van dugce chia lam hai chuong
chinh, trong do:

Chuong 1. Mot sb kién thitc chuan bi

Chuong nay tap trung trinh bay lai mot s6 tinh chat co ban vé khong gian
Hilbert, phép chiéu métric, hai phuong phéap lip co ban tim diém bat dong ctia
dnh xa khong gian (phuong phap lap Halpern, phuong phap xap xi gan két).
Tiép theo, dé cap dén phuong phap CQ dé giai bai toan chap nhan tach va
cubi cling 1a mot s6 bo dé bo trg dude st dung trong chitng minh cac dinh 1y &
Chuong 2 ctia luan van.

Chuong 2. Mot s6 dinh 1y hoi tu manh cho bai toan khong diém chung
tach téng quat

Noi dung ctia chuong nay deé cap dén cac két qué trong [14] vé hai dinh ly
hoi tu manh gidi bai toan GSCNPP. Mot s6 ting dung ctia cac phuong phap
1ip cho cic bai toan lién quan khac (bai toan khong diém chung tach, bai toén
diém cuc tiéu tach tong quat, bai toan chap nhan tach tong quét, bai toan can
bing tach tong quat va bat dang thiic bién phan tach tdng quét) ciing duge gidi
thiéu & chuong nay.



Chuong 1

Mot s6 kién thitc chuan bi

Chuong nay bao gom 5 muc chinh. Muc 1.1 dé cap dén mot s6 dic trung
co ban ctia khong gian Hilbert thiyc, Muc 1.2 gidi thiéu so luge mot so két qua
ve anh xa khong gian va toan ti don dieu. Muc 1.3 trinh bay vé phuong phéap
lip Halpern va phuong phap xap xi mém cho bai todn tim diém bat dong ciia
anh xa khong gidn. Muc 1.4 dé cap dén bai toan chap nhan tach va phuong
phap CQ dé xap xi nghiém clia bai toan nay trong khong gian Hilbert. Muc
1.5 gidi thieu mot s6 b6 dé bd trg can st dung trong viéc trinh bay noi dung
ctia Chuong 2. Noi dung ctia chuong nay phan 16n duge tham khao tir cac tai
licu [1,2,8,12].

1.1 Mot s6 dic trung ctia khong gian Hilbert

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

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

Ménh dé 1.1.1. Trong khong gian Hilbert thuc H ta luon cé ding thic sau
lz = ylI* + [l = 2| = lly = 2| + 2(z — y,z — 2),

vor mot x,y,z € H.



Chiing minh. That vay, ta c6
ly = 2l* + 2(z =y, 2 — 2) = (y,y) + (2, 2) + 2z, 2) — 2(z, 2) — 2z, y)
= [{z,2) = 2(z,9) + (v, 9)]
+ [(z,7) — 2(z, 2) + (2, 2)]

= [l = yl* + llz — 2.
Vay ta dugc diéu phai ching minh. O
Meénh dé 1.1.2. Cho H la mot khong gian Hilbert thuc. Khi dé, vdi moi x,y €
H va moi A € [0,1], ta co

IAa + (1 = Nyll* = Allz[* + (1 = Nyl = AL = M|z -yl (1.1)
Chiing minh. Ta c6
Az + (1 = Ny[* = N[|z]|* = 2A(1 = A)(z, y) + (1 = A)*[ly|?
= Alzl* + (1 = NIy ll* =A@ = N (ll2l* = 2{z, y) + lly[*)
= Alzl* + (1 = NllylI* = A1 = Mz -yl

Ta dugce diéu phai ching minh. O
Meénh dé 1.1.3. Cho H la mot khong gian Hilbert thuc. Khi do, néu vdi x,y €
H théa man diéu kién

(@, )| = llzll-lyll,
tic la bat dang thie Schwars zdy ra dau bang thi hai véc to x va y la phu thuoc
tuyén tinh.
Chiing manh. Gia sit nguoc lai ring = # Ay v6i moi A € R. Khi d6, tit tinh chat
cua tich vo huéng, ta co6

0 < flz = Ayll* = NllyllI* — 2X\{z, y) + |||,

v6i moi A € R. Ta thay ring néu y = 0, thi hién nhién x v y 1a phu thuoc tuyén

tinh. Gia stt y # 0, khi d6 véi A = <||a:,_||y2>, thi bat déng thic trén tréd thanh
Y

[z, o) < [l -yl

diéu ndy mau thuan véi gia thiét. Vay = va y 1a phu thuoc tuyén tinh.

Menh dé dugc chiing minh. O]
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Nhéc lai rang, day {z,} trong khong gian Hilbert H dugc goi 1a hoi tu yéu
ve phan ti x € H, néu
lim (25, y) = (2, y),
v6i moi y € H. Tu tinh lién tuc ciia tich vo huéng, suy ra néu x, — z, thi
x, — z. Tuy nhién, di¢u nguge lai khong ding. Chang han, xét khong gian
P={{z,} CR: Y7 |za|* < 00} va {e,} C I dugc cho bdi

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

vi tri thit n
v6i moi n > 1. Khi d6, e, — 0, khi n — oo. That vay, véi mdi y € H, tit bat

déng thic Bessel, ta c6

[0.9]
> e u)l® < llyll? < co.

n=1
Suy ra lim,, (€, y) = 0, tiic 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 thoéa man diéu kién ctia Opial,
tinh chat nay dude thé hién trong ménh dé dudi day:
Ménh dé 1.1.4. Cho H la mot khong gian Hilbert thuc va {x,} C H la mot
day bat ky théa man diéu kien x, — x, khi n — oco. Khi dé, vdi moiy € H va

Yy # x, ta co

liminf ||z, — | < liminf ||z, — y|. (1.2)

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

lzn = ylI* = lzn = 2l* + [lz = ylI* + 2{@n — 2,2 — ).

Vi z # y, nén
liminf ||z, — y||* > iminf(||z, — z||* + 2(z, — z,2 — y))
n—0o0 n—0o0
= lim inf ||z, — z|*.
n—oo
Do do, ta nhan dugc
liminf ||z, — z| < liminf ||z, —y||.
(o.)

n—oo n—

Menh dé dugc chiing minh. O]



