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LGi cam on

Luan van dugc hoan thanh tai Truong Dai hoc Khoa hoc - Dai hoc Thai
Nguyén. Trong qua trinh hoc tap va thyc hién luan van nay, Truong Dai hoc
Khoa hoc da tao moi diéu kién t6t nhat dé toi dude tham gia hoc tap, nghién
cttu. Toi xin tran thanh cdm on Ban Giam hiéu néi chung va Quy thay co truc
tiép giang day l6p Cao hoc Toan K12A (khoa 2018-2020) da tan tinh truyen
dat nhitng kién thic quy bau ciing nhu tao moi diéu kién cho to6i hoan thanh
khoa hoc.

Dé hoan thanh luan vin mot cach hoan chinh, t6i luén nhan duge sy huéng
dan va gitp do tan tinh ctia PGS.TS. NGUYEN THI THU THUY. Tai xin t6
long biét on sau sac dén co va xin gii 161 tri an sau sic cia toi déi v6i nhitng
diéu co da lam cho toi trong suét qua trinh thirc hién luan van.

T6i xin giti 16i caAm on tran thanh t6i gia dinh, ban be, nhitng ngusi da luén
dong hanh, dong vién, tao dicu kieén cho toi sudt qua trinh hoc tap va thuc hién

luan van nay.

Thair Nguyén, ngay 28 thang 6 nam 2020

Tac gia luan van

L& Thi Thu



Bang ky hiéu
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cac khong gian Hilbert thuc

cac tap con 16i dong khac rong trong khong gian Hilbert
anh xa don diéu

anh xa gid don diéu trén C'

anh xa gia don diéu trén @)

toan ti tuyén tinh bi chin

toan t lién hop cta toan tiv A

cac khong gian tuyén tinh dinh chuan

cac tap nghiém ciia bai toan bat ding thiic bién phan
phép chiéu métric len €

phép chiéu métric len 0y

tap nghiém ciua SFP

tap cac so thuc

khong gian Euclid thiyc N chiéu

day {z*} hoi tu manh vé z*

day {z%} hoi tu yéu dén z



Chw viét tat

VIP(F, C)
Sol(F, C)

SEFP
SVIP

BVIP

BSVIP

bai toan bat dang thitc bién phan (Variational Inequal-
ity Problem) v6i anh xa gia F' va tap rang buoc C
tap nghiém ctia bai toan bat dang thic bién phan
VIP(F,C)

bai toan chap nhan téch (Split Feasibility Problem)
bai toan bat dang thitc bién phan tach (Split Varia-
tional Inequality Problem)

bai toan bat dang thitc bién phan hai cap (Bilevel Vari-
ational Inequality Problem)

bai toan bat dang thitc bién phan tach hai cap (Bilevel
Split Variational Inequality Problem)



Md& dau

Cho C va @ lan lugt 1a cac tap con 16i déng khac rong trong cac khong gian
Hilbert thuc H; va Hs. Gid sit A : Hy — H 14 mot toan t1t tuyén tinh bi
chin va cac anh xa F} : Hqy — Hi va Fy : Ho — Ho. Bai toan bat dang thiic
bién phan tach (Split Variational Inequality Problem) la bai toan tim nghiém
z* clia mot bai toan bat dang thic bién phan trong khong gian H; sao cho anh
y* = Ax*, qua toan ti tuyén tinh bi chin A, 1a nghiém clia mot bai toan bat

déng thiic bién phan khéc trong khong gian Hs. Cu the,
Timz* e C: (Fi(z"),z—2")>0 Veel (1)
sao cho

yr=Ar" € Q: (F(y),y—y) >0 Yyeq. (2)

Ky hi¢u tap nghiém clia cac bai toan bat dang thiic bién phan (1) va (2) lan
lugt 1a ©Q; va Qs thi bai toan bat dang thic bién phan tach 1a bai toan

Tim z* € ; sao cho Ax* € Q. (3)

Bai toan (3) 1a mot dang ctia bai toan chap nhan tach (Split Feasibility Prob-
lem). Bai toan chap nhan tach xuét hién trong nhitng mo hinh thuyc té, chang
han mo hinh IMRT (Intensity-Modulated Radiation Therapy) trong biic xa tri
licu yéu cau tim nghiém clia mot bai toan trong khong gian nay sao cho anh
clia n6 qua mot toan ti tuyén tinh bi chin 13 nghiém clia mot bai toan trong
khong gian khac. Bai toan chap nhan tach trong cac khong gian Hilbert hitu
han chiéu dugc gidi thiéu lan dau tién bdi Yair Censor va Tommy Elfving [6].

Luan vin xét bai todn bat dang thiic bién phan tach hai cap (Bilevel Split



Variational Inequality Problem)
Timz* € Q: (F(z*),z—2") >0 Ve, (4)

trong d6 F' : Hy — Hi 1a mot anh xa, Q = {z* € Q) : Az* € O} 1a tap
nghiém ctia bai toan bat dang thiic bién phan tach (3).

Noi dung ctia dé tai luan vian duge trinh bay trong hai chuong. Chuong 1
"Bai toan bat dang thitc bién phan tach" trinh bay mot s6 kién thiic co ban vé
khong gian Hilbert thyc ciing cic toan ti trong khong gian nay (toan ti chiéu,
dnh xa don diéu, anh xa lién tuc Lipschitz. . .); gi6i thieu vé bai toan bat ding
thiic bién phan, bai toan bat dang thitc bién phan hai cip, bai toan bat déng
thiitc bién phan tach va mot s6 két qua lién quan.

Chuong 2 "Phuong phap chiéu gidi mot 16p bat dang thitc bién phan tach
hai cap" trinh bay mot phuong phap lap giai bai toan bat dang thiic bién phan
tach hai cap, ching minh sy hoi tu clia phuong phap va dua ra vi du s6 minh
hoa cho su hoi tu ctia phuong phép.



Chuong 1

Bai toan bat dang thic bién phan
tach

Chuong nay trinh bay khai quat vé khong gian Hilbert thyc va bai toan
bat dang thic bién phan tach hai cap trong khong gian Hilbert. Noi dung ctia
chuong dugc viét thanh hai muc. Muc 1.1 trinh bay mot s6 kién thitc co ban
ctia khong gian Hilbert thuc cting khai niém vé toan tit chiéu, anh xa don diéu,
lien tuc Lipschitz trong khong gian Hilbert. Muc 1.2 gidi thiéu vé bai toan bat
dang thic bién phan, bai toan bat dang thic bién phan hai cip, bai toan bat
déng thiic bién phan tach cling mot s6 két qua lien quan dén cac bai toan nay.
Noi dung ctia chuong dude viét trén co s6 tong hop cac kién thic trong [1], [2],
[5] va [7].

1.1 Mot sb toan ti& trong khéng gian Hilbert

Cho H 1a mot khong gian Hilbert thuc véi tich vo huéng va chuan duge ky
hiéu tuong tng 1a (.,.) va |.|.
1.1.1 Mot s6 tinh chat ctia khéng gian Hilbert

Dinh 1y 1.1.1 (xem [1]). Cho H la mot khong gian Hilbert thuc. Khi do,
(i) [z, )| < ||z|| - ||yl vdi moi x,y € H (bat dang thic Cauchy-Schwartz);

(i1) ||z + ylI> + ||z — yl|> = 2(|=||* + ||y||?) (ddng thic hinh binh hanh);



