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Bang ky hiéu va danh sach viét tat

khong gian Hilbert thuc

tap cac tap con ciua H

phép chiéu meétric len tap C

tap diem bat dong ciia anh xa T’
bai toan bat dang thic bién phan
bai toan chap nhan tach

bai toan diém bat dong tach



Md& dau

Cho H 1a mot khong gian Hilbert thuc véi tich vo huéng (.,.) va chuan ||,
C' 1a mot tap con 1oi, déng khac rong ctia H, F' 1a 4nh xa di tU mot tap trong
H chita C' vao H. Bai toan bat dang thitc bién phan (Variational Inequality
Problem) v6i d4nh xa gia F' va tap rang buoc C, ky hiéu 1a VIP(F,C), dugc
phat biéu nhu sau:

Tim z* € C sao cho (F(z*),x —2%) >0 Vx e C. (1)

Bai toan bat ding thic bién phan duge gidi thieu lan dau tién vao nam 1966
khi Philip Hartman va Guido Stampacchia cong bd nhitng nghién cttu dau tién
ctia minh vé bat déng thitc bién phan lién quan t6i viec giai cic bai toan bién
phan, bai toan diéu khién t6i wu va cac bai toan trong 1y thuyét phuong trinh
dao ham rieng. Dén nay, bai toan bat ding thic bién phan da phat trién thanh
nhiéu dang khac nhau, nhu bai toan bat dang thic bién phan tach, bai toan
bat dang thitc bién phan véc-to, bai toan bat ding thic bién phan an...Bai
toan bat ding thitc bién phan thu hit duge nhicu sy quan tam nghién citu clia
cac nha toan hoc vi mo hinh ctia n6 chita nhiéu bai todn quan trong ciia nhiing
linh vic khac nhau trong toan ting dung nhu 1y thuyét t6i wu, bai toan bii, bai
toan diém bat dong, 1y thuyét tro choi, can bang mang giao thong. . .

Mot trong nhitng huéng nghién cttu quan trong clia bai toan bat dang thiic
bién phan l1a xay dung phuong phap gidi. Trong cic phuong phap giadi bai toan
bat ding thic bién phan thi phuong phap chiéu déng mot vai tro quan trong
vi su don gian va thuan 1¢i trong qué trinh tinh toan.

Muc tiéu ctia dé tai luan vin la doc hiéu va trinh bay lai mot phuong phap
chiéu giai mot 16p bat dang thic bién phan trén tap rang buoc la tap nghiem
clia bai todn diém bat dong tach trong bai bao [3] cong bd nam 2017. Bai toan

dugce trinh bay cu thé nhu sau: Cho C' va Q lan lugt 1a céc tap con 16i déng



3

trong cac khong gian Hilbert Hq va Hs, ' : C' — H; 1a 4nh xa don diéu manh,
A Hi — Hs 1a toan tit tuyén tinh bichan, T : C — C, S : Q — Q 1a cac
anh xa khong gidn. Bai toan bat dang thitc bién phan véi rang budc diém bat
dong tach VIP(F, Q) 1a bai toan

Tim z* € Q) sao cho (F(z%),z —2*) >0 Vz €, (2)

trong d6 Q 14 tap nghiém clia bai toan diém bat dong tach (Split Fixed Point
Problem), ky hiéu la SFPP:

Tim z* € Fix(T') sao cho Az" € Fix(9), (3)

6 day Fix(T'), Fix(S) lan lugt 1a tap diém bat dong ctia anh xa T va anh xa S.

Noi dung ctia dé tai luan van dugce viét trong hai chuong.

Chuong 1: Bai toan diém bat dong tach va bai toan bat dang thiic
bién phan trong khong gian Hilbert

Chuong nay trinh bay céc khai niém vé anh xa khong gidn, phép chiéu
métric, bai toan diem bat dong téch, bai toan bat déng thitc bién phan, méi
lien hé giita bai toan bat ding thitc bién phan va bai toan diém bat dong trong
khong gian Hilbert thuc H. Noi dung ctia chuong duge tong hop tit cac tai lieu
[1,2,5,7,8, 13].

Chuong 2. Phuong phap chiéu giai bat ding thdc bién phan véi
rang budc diém bat doéng tach

Chuong nay trinh bay mot phuong phap chiéu giai bai toan bat déng thiic
bién phan véi tap rang buoc 1a tap nghiém ciia bai toan diém bat dong tach
trong khong gian Hilbert. Noi dung ctia chuong nay dude viét dira trén bai bao
3] cong b6 nam 2017.

Luan van dugc hoan thanh tai Truong Dai hoc khoa hoc — Dai hoc Thai
Nguyén, dudi sy huéng dan ctia PGS.TS. Nguyén Thi Thu Thuy.

Em xin bay t6 long biét on sau sic t6i PGS.TS. Nguyén Thi Thu Thily, ngudi
da tan tinh huéng dan va gitp d6 em trong suét qué trinh nghién ctu dé em
c6 thé hoan thanh luan vin nay.

Em ciing bay té long biét on chan thanh téi quy thay co giao Truong Dai
hoc khoa hoc — Dai hoc Théai Nguyén da giang day va giap dé em hoan thanh
khoa hoc.
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Nhan dip nay em ciing xin chan thanh cAm on Ban giam hiéu, dong nghiép
truong THPT An Thi, gia dinh va ban be da luon dong vien, gitp d6 va tao

diéu kién cho em trong sudt qua trinh hoc tap va thuyc hién luan van nay.

Thai Nguyén, thang 10 nam 2019

Tac gia luan van

Nguyén Thi My



Chuong 1

Bai toan diem bat dong tach va bai
toan bat dang thic bién phan trong
khong gian Hilbert

Chuong nay trinh bay mot sé kién thic lien quan dén bai todn diém bat
dong, bai toan diém bat dong tach va bai toan bat ding thiic bién phan trong
khong gian Hilbert thuc. Muc 1.1 gi6i thiéu vé bai toan diem bat dong, bai
toan diém bat dong tach, trinh bay mot s6 tinh chat ctia phép chiéu métric va
tinh chat vé tap nghiém clia bai toan diém bat dong. Muc 1.2 gidi thieu vé bai
toan bat dang thic bién phan don diéu va trinh bay méi lien hé gitta bai todn
bat dang thiic bién phan va bai toan diém bat dong trong khong gian Hilbert
thuye. Kién thitc ciia chuong duge viét trén co s6 cac tai lieu [1, 2, 4].

1.1 Bai toan diém bat dong tach trong khéong gian Hilbert

Cho H 14 mot khong gian Hilbert thyc véi tich vo huéng (., .) va chuan ||,
tuong ting. Cho {x,} 1a mot day trong khong gian H. Ta ky hiéu z,, — x nghia

la day {x,} hoi tu yéu dén x va x, — z nghia la day {z,} hoi tu manh dén x.
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1.1.1 Anh xa khong gian va phép chiéu métric

Dinh nghia 1.1.1 (xem [2]). Cho C' la mot tap con khac rong ciia khong gian
Hilbert thuc H.

(7) Anh xa T : C — H duoc goi la anh xa L-lien tuc Lipschitz tren C néu ton
tai hing s6 L > 0 sao cho

IT(x) =Tl < Lllz —yll Vo,yeC. (1.1)
(#4) Trong (1.1), néu L € [0,1) thi T dugc goi 1a anh xa co; néu L =1 thi T
dugce goi la anh xa khong gian.
Sau day ta xét hinh chiéu ctia mot phan tt x € H len C.

Dinh nghia 1.1.2 (xem [2]). Cho C 13 mot tap con 16i déong khac réng trong
khong gian Hilbert thiic H. Phép cho tuong ting mdi phan tit € H mot phan
tit Po(x) € C xac dinh bdi

|2 — Po(z)]| < ||z —y|| véimoi yeC. (1.2)
dugce goi 1a toan tit chiéu (hay phép chiéu métric) chiéu H len C'.

Dinh ly 1.1.3 (xem [2]). Cho C la mot tdp con loi déng khac rong trong khong
gian Hilbert thuc H. Véi moi x € H, ton tai duy nhat phan ti Po(x) € C sao
cho (1.2) théa man.

Ching minh. That vay, dat d = ing | — wl|. Khi d6, ton tai {u,} C C sao
uc
cho ||z — u,|| — d, n — oco. T d6 ta co
2
[l = v |I* = [ (2 = wn) = (2 = um) |
|

2
< Q(Hx — unH2 + Hm — umHQ) —4d*> — 0,  khi n,m — oo.

= 2”3} — unH2 + ZHx — um”2 — 4Hx —

Do d6 {u,} 1a mot day Cauchy trong khong gian Hilbert thuyc H. Suy ra ton

tai w = lim u, € C. Do chuan la ham s lien tuc nén ||z — u|| = d. Gia st ton
n—oo



