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Bang ky hiéu va cac chit viét tat

R Tap hop cac so thuce

R, Tap hop cac s6 thuc khong am

R" Khong gian vec to thuc Euclide n chiéu
N* Tap hop cac so tir nhién khac khong

H Khong gian Hilbert thuc

0 Tap rong

D(A) Mién xac dinh ctia toan tit A

R(A) Mién &nh ctia toan tit A

Al Toan tt nguge cua toan tir A

I Toan tit dong nhat

Cla, 0] Khong gian cac ham lién tuc trén doan [a, b
lim sup,,_,~, n Gidi han trén ctia day s6 {z,}

liminf, . x, Gidi han du6i ctia day s6 {z,}

Ty — T Day {z,} hoi tu manh t6i x

Ty, — T Day {x,} hoi tu yéu t6i z

argmin{f(z) : x € C} Phan ti cyc tiéu ham f tréen C

Fix(T) Tap diém bat dong ctia anh xa T

EP Bai toan can bang (Equilibrium Problem)
VI Bai toan bat déng thic bién phan

(Variational Inequality Problem)
FP Bai toan diém bat dong
(Fixed Point Problem)



Mé& dau

Cho C 1a mot tap con 161, déong, khac rdng ctia khong gian Hilbert thuc
H, G : C x C — R la song ham théa man tinh chat can bang G(z,z) = 0

v6i moi x € C'. Xét bai toan
Tim phan tt z* € C sao cho G(z*,y) >0, VyeC, (1)

ky hieu la EP(G, C). Bai toan (1) duge Nikaido va Isoda dé xuat lan dau
tién vao nam 1955 nhim tong quat héa bai todn can bing Nash (xem [14]).
Nam 1972 né duge Ky Fan nghién citu duéi dang bat dang thitc minimax
(xem [8]). Ten goi bai toan can bang duge cac tac gid Muu va Oettli dua ra
vao nam 1992 (xem [13]). Diém Iy thd ctia bai toan can bing EP(G, C) 1a
né bao ham nhiéu bai toan riéng 1é khac nhau, chang han bai toan bat ding

thitc bién phan, bai toan diém bat dong v.v...Chéng han, néu ta chon
G(z,y) = (A(z),y —x), A:C — C lamodt anh xa (2)
thi bai todn can bang (1) sé trd thanh bai toan
Tim phan tit z* € C sao cho (A(z*),y —2z") >0, VyeC. (3)

Day la bai toan bat ding thiic bién phan, véi anh xa gia A va tap rang budc
C, ky hieu 1a VI(A, C). Néu anh xa A : C' — C dugc xac dinh béi

Alz) :=a —T(z), (4)

§day T : C — C la mot anh xa thi bai toan bat dang thitc bién phan
VI(A, C) duge dua vé bai toan diem bat dong FP(T, C):

Tim phan ti z* € C sao cho z* = T(z%). (5)



3
Cac phuong phép giai va céc két qua nghién cttu ctia bai toan diem bat dong,
bai toan bat dang thic bién phan v.v...co thé dugc md rong va tong quat
héa dé ap dung trd lai giai bai toan can bing.
Céc nghién cttu chinh vé bai toan can bang EP(G, C) dugce chia lam hai

huéng

(a) Céac nghién cttu dinh tinh: nghién ctu sy ton tai nghiém, cau tric tap

nghiém, su 6n dinh nghiém:;

(b) Céac nghién cttu dinh lugng: cdc phuong phép, thuat toan giai, toc do hoi

tu, ap dung vao thuec té.

Ngoai ra, viéc két hgp bai toan can bang, bai toan bat ding thic bién phan,
bai toan diém bat dong luon 1a mot dé tai Iy tha. Bing viec két hop cac bai
toan nay, ta tan dung duge cac ki thuat da cé trong 1y thuyét diem bat dong
dé dé xuat va ching minh sy hoi tu clia cac thuat toan méi cho bai toan can
biang, bai toan bat déng thitc bién phan. Mot trong nhing chti dé nhan duge
su quan tam ciia nhiéu nha toan hoc 1a bai toan tim nghiém chung ctia bai
toan can bang, bai toan bat ding thitc bién phan va bai toan diém bat dong.

Muc tiéu ctia dé tai luan van 1a trinh bay mot s6 phuong phap lai ghép tim
nghiém (nghiém chung) ctia bai toan can bang (EP - Equilibrium Problem),
bai todn bat dang thiic bién phan (VI - Variational Inequality Problem) v
bai todn diem bat dong (FP - Fixed Point Problem) trong khong gian Hilbert
thuc H trong bai bao [17] cong bd nam 2015.

Noi dung ctia dé tai duge trinh bay trong hai chuong.
Chuong 1 v6i tieu dé "Bai toan diém bat dong, bai toan bat dang thic bién
phan va bai toan can biang", gidi thieu vé bai toan diem bat dong, bai toan
bat déng thitc bién phan va bai toan can bang ciing moi lien hé giita cac bai
toan nay.
Chuong 2 "Phuong phéap lai ghép tim nghiém chung cua cac bai toan EP,
VI, FP" trinh bay mot s6 phuong phap két hop tim nghiém chung ctia cac
bai toan EP, VI, FP. Noi dung ciia chuong nay dudc viét trén co sé bai bao



[17] cong bd nam 2015.
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Chuong 1

Bai toan diem bat dong, bai toan bat
dang thitc bién phan va bai toan can

bang

Chuong nay gi6i thicu vé bai toan diém bat dong, bai toan bat dang thiic
bién phan va bai toan can bang trong khong gian Hilbert thyc H va trinh
bay moéi lien heé gitta ching. Noi dung ctia chuong gom ba phan. Phan dau
tien trinh bay vé khai niém anh xa khong gian, toan tit chiéu trong khong
gian Hilbert va bai toan diém bat dong ctia &nh xa khong gian. Phan thi hai
gi6i thieu vé bai toan bat dang thic bién phan véi toan tit don diéu trong
khong gian Hilbert. Phan cudi clia chuong gi6i thieu vé bai toan can bang véi
song ham don diéu va trinh bay mdi lién heé gitta bai toan can bang, bai toan
bat dang thic bién phan va bai todn diem bat dong. Noi dung clia chuong
dugc viét trén co sd tong hgp kién thitc tir cac tai lieu [2], [3], [10] va [12].

1.1 Bai toan diém bat dong

Cho H 1a mot khong gian Hilbert thyc véi tich vo huéng (.,.) va chuan
|||, tuong tng. Cho {z,} 1a mot day trong khong gian H. Ta ky hiéu z,, — =
nghia 1a day {x,} hoi tu yéu dén z va z,, — x nghia & day {z,} hoi tu manh

dén x.



1.1.1 Anh xa khong gian

Dinh nghia 1.1.1 (xem [3]) Cho C' la mot tap con khéc rong ctia khong
gian Hilbert thyc H.

(1) Anh xa T : C — H dugc goi la 4nh xa L-lien tuc Lipschitz trén C néu

ton tai hing s6 L > 0 sao cho

[T(x) =T < Llz —yl, Ve,yeC. (1.1)

(47) Trong (1.1), néu L € [0,1) thi 7" dugc goi 1a 4nh xa co; néu L =1 thi T
duge goi la anh xa khong gian.

(433) Anh xa T dugc goi 1a khong gian ving trén C' néu véi moi z,y € C,
IT(x) = T(|I* < (T(x) = T(y),x —y).

Ta thiy néu T 1a 4nh xa khong gidn vitng trén C' thi T 14 4nh xa khong gidn

trén C.

1.1.2 Toan ti& chiéu trong khong gian Hilbert

Ta xét hinh chiéu ctia mot phan ti « € H lén C.

Dinh 1y 1.1.2 (xem [2]) Cho C la mot tap con loi déng khdic rong trong
khong gian Hilbert thuc H. Khi dé vdi moi x € H, ton tai duy nhat phan ti
y € C sao cho

|z — y[| = min ||z — . (1.2)
zeC

Diém y € C théa man (1.2) dugc goi la hinh chiéu cia x trén C, ky hiéu la
Po(x).

Dinh nghia 1.1.3 (xem [2]) Cho C' la mot tap con 16i dong khéc rong trong
khong gian Hilbert thue H. Anh xa Pr : H — C xac dinh béi

|z — Pe(z)]| = min [z — =]
zeC

duge goi 1a toan tit chiéu (phép chiéu métric) len C.



