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L.OI CAM ON

Luan van nay dugc hoan thanh tai truong Dai hoc Khoa hoc - Dai
hoc Thai Nguyén. Téac gia xin bay té long biét on sau sic véi PGS. TS
Pham Ngoc Anh (Hoc vién Cong nghé Buu chinh Vién thong), ngusi
thay da truc tiép huéng dan tan tinh va dong vién tac gia trong sudt
thoi gian nghién cttu via qua.

Xin chan thanh cdm on cac thay, co gido trong Bo mon Toan - Tin,
Phong Dao tao Khoa hoc va Quan hé Qubc té, cac ban hoc viéen 16p Cao
hoc Toan K4C truong Dai hoc Khoa hoc - Dai Hoc Thai Nguyén va cac
ban dong nghiép da tao diéu kien thuan loi dé tac gid hoan thanh khoa
hoc cao hoc nay.

Tac gia cling xin bay té long biét on sau sic t6i gia dinh va nguoi
than luon khuyén khich, dong vién tac gid trong sudt qua trinh hoc tap
va lam luan van.

Msic dit ¢6 nhiéu c6 gang song luan van kho tranh khéi nhitng thiéu
s6t va han ché. Tac gid mong nhan duge nhiing ¥ kién déng gép quy bau
clia cac thay, c¢o giao va ban doc dé luan van duge hoan thién hon.

Xin chan thanh cam on!

Thai Nguyén, thang 10 nam 2012

Tac gia

Hoang Thi Ly
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Nhitng ky hiéu va chi viét tat

R : Tap hop s6 thuc.
R" : Khong gian véc to thuc n chiéu.
R? : Khong gian véc to thuc khong am n chiéu.

r €D :xthudc tap D.
x & D :x khong thudc tap D.

Vo : V61 moi x.

dz : Ton tai z.

%) : Tap hop rong.

N : Phép giao cac tap hop.

U : Phép hgp cac tap hop.
r:=y :z dugc dinh nghia bang y.
+00 : Duong vo6 cung.

—00 : Am vo cling.

C : Bao dong cua tap C.
(x,yy  : Tich vo huéng cia z va y.

Of (x) : Du6i vi phan cta f tai .

T, — x : Day {x,} hoi tu manh t6i z.
r, = x : Day {z,} hoi tu yéu t6i z.
d(z,y) :Khoang cach gita = va y.

I . Anh xa dong nhat.

H : Khong gian Hilbert thuec.
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MG dau

Bai toan can bang, bai toan bat dang thic bién phan va bai toan tim
diém bat dong ctia mot ho dém dudc cac anh xa khong gian 1a mot trong
cac linh vitc quan trong ctia giai tich hien dai va 1y thuyét t6i uu. Trong
nhitng nam gan day, viéc nghién citu thuat toan tim diém chung ctia tap
nghiém cac bai toan nay 1a mot dé tai hap dan déi véi rat nhiéu cac nha
khoa hoc trén thé gi6i. Trong luan van nay, ta sé trinh bay phuong phap
xap xi dudi dao ham cho bai toan can bang va cac anh xa khong gian.
Luan van gom hai phan chinh:

Phan th nhat trinh bay thuat toan tim diém chung ctia tap nghiém
bai toan can bang, bai toin bat dang thitc bién phan va tap cac diém
bat dong clia mot ho dém dugdc cac anh xa khong gian trong bai bio
ctia R. Wangkeeree (2008), "An Extragradient Approzimation Method for
Equilibrium Problems and Fized Points Problems of Countable Families
of Nonexpansive Mapping, Fized Point Theory and Applications, Vol.
2008, Art. ID 134148, 17 PP, Doi: 10.1155/2008/134148". Phwong phap
giai clia bai béo nay dai dién cho mot cach tiép can pho bién nhat hien
nay. Trong d6, moéi bude lap chinh ctia phuong phap lap nay 1a viéc giai
mot bai toan can bang phu don diéu manh, khi ma song ham cta bai
toan can biang tuong tng 1a don dieu.

Phan thit hai dé cap dén phuong phap lap trong bai bao cia P. N.
Anh, L. B. Long, N. V. Quy and L. Q. Thuy (2012), "Weak Conver-
gence Theorems for an Infinite Family of Nonexpansive Mappings and
Equilibrium Problems, JP Journal of Fixed Point Theory and Applica-
tions, Vol. 7, PP. 113-127". Trong bai bao nay, bang cach két hop gitta
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phuong phap duéi dao ham cho bai toan can bang va cac ki thuat diém
bat dong, cac tac gia da dé xuat mot thuat toan méi dé tim diem chung
clia tap nghiém bai toan can bing va tap cac diem bat dong ciia mot ho
vo han cac anh xa khong gian. O day, moi bu6e lap chinh trong thuat
toan dé xuat 1a viec gidi mot bai toan 16i manh véi gid thiét gid don dieu
va tinh lién tuc kicéu Lipschitz ciia ham gia.

Ngoai phan md dau, két luan va cic tai lieu tham khéo, cac két qua
nghién cttu trong luan van dugc trinh bay thanh ba chuong. Chuong 1
trinh bay mot s6 kién thic vé giai tich 16i, bai toin can bang, anh xa
khong gian va cac kién thic bd trg. Chuong 2 trinh bay thuat toan tim
nghiém chung ctia tap nghiém bai toan can bing, bai toan bat dang thiic
bién phan va tap cac diem bat dong clia mot ho dém dude cac 4nh xa
khong gian. Chuong 3 trinh bay so do lip tim nghiém chung ctiia tap
nghiém bai todn can bing va tap cac diem bat dong ctia mot ho vo han
cac anh xa khong gian dya trén phuong phap duéi dao ham va cac ki
thuat diém bat dong.
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Chuong 1
Mot s6 khai niém co ban

Trong luan van nay, ta xét bai toan can bang, bai toan bat ding thiic
bién phan va cac anh xa khong gian trong khong gian Hilbert thuc H.

V6i méi véc to x € H, chuan ctia z, ki hiéu 1a ||z||, dudc xac dinh béi:

[zl = v/, ).

Ki hi¢u R = [~00, +00] = RU {—00} U {+00} 1a tap s6 thuc md rong.
Sau day, ta nhic lai mot s6 khai niém va tinh chat co ban cla giai
tich 16i nhu: Tap 16i, ham 16i, dué6i vi phan,... Cac kién thitc nay dugc

lay chu yéu tur cac tai lieu [4], [5].
1.1. Tap loi

Dinh nghia 1.1. Cho C la mot tap con khdc rong cia H. Tap C dugc

goi la 10i néu
Va,be C, A€ [0,1]= (1—XN)a+ IbeC.

Vi du 1.1. Céc tap sau day la cdc tap loi:
1) Hinh cau B (a,7) ={z € R": ||a — z| < r}.
2) Cac nita khong gian déng

{z eR":(a,z) < a};{reR": (a,x) > a},
hay cdac nia khong gian mad
{r eR": (a,z) < a};{x e R": {(a,x) > a},

trong do a € R",a # 0 va o € R.
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Dinh nghia 1.2. Mot tap C C H dugc goi la non néu
VeeC, A>0= e (.

Mot nén dugc goi la nén loi néu né dong thoi la mot tap loi. Nhu vay,
mot tap con C C H la nén loi khi va chi khi né cé cdc tinh chat sau:
(1) \CCC, VA>0;
(7)) C+C cC.

Vi du 1.2. Céc tap sau day la cdac non 1oi:
2) M = {(a,y) € R xR: o] < y}.

Trong phan nay, tap C' C H luon gia thiét 1a mot tap 16i (néu khong
giai thich gi thém).

Dinh nghia 1.3. Cho 2" € C, nén phap tuyén ngodai (hay nén phdp
tuyén) cia C tai 20, ki hiéu la No (:L’O) , dugc dinh nghia boi

NC(:UO) = {tEH:<x—:1:0,t> <0, V:J:EC’}.
1.2. Ham loi

Dinh nghia 1.4. Cho ham f : C — R. Khi dé, mién hitu hiéu cia f, ki
hiéuw la domf, dugc xdac dinh boi

domf:={ze€C: f(xr)<+4o0}.
Ham f duogc goi la chinh thuong néu
domf# ¢ va f (z) > —o0, Vo € C.

Dinh nghia 1.5. Cho ham f: C — R U {+oc0}. Khi dé, ham [ duoc

goi la
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i) loi trén C néuVz,y € C, X\ € [0,1], ta 6

=Nz +Ay) <A =A)f(z)+Af(y);

i) loi chat tren C néuVz,y € C,x #y, A € (0,1), ta cd

FA=Nz+Ay) <A =N f(2)+ A (v);
i) tua loi trén C' néu Vo € R, tap mic dudi
Lo={ze€C: [f(x) <o}
la tap loi.
Vi du 1.3. Cho C la mot tap loi, khdc rong cia R™. Ham chi trén C
o (a) = {o khi z° € C,
+oo  khi 2% ¢ C,
la ham loi.
Pinh nghia 1.6. Cho 2° € C. Mot ham f : C — R duoc goi la

i) mita lien tuc dudi tai 2° néu

liminf f (z) > f (2°);

z—a0

i) nia liéen tuc trén tai 2° néu

limsup f (z) < f(2").
x—a0
Néu ham f vira nita lién tuc trén vita nita lien tuc duéi tai 2° thi né
lien tuc tai diém dé.
Ham f lien tuc (nia lién tuc trén, nita lien tuc dudi) trén C' néu no
lien tuc (tuong tng: nita lien tuc trén, nita lien tuc dudi) tai moi diém

thuoc C.
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