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LOI CAM DOAN

T6i xin cam doan day la cong trinh nghién citu cta riéng toi dudi su
huéng dan ctia Thay GS. TS. Nguyén Buong.

Céc két qua ctia luan an la méi va chua ting duge ai cong bo trong
bat ky cong trinh nao khac.

Céac két qua duge cong bo chung da duge dong tac gia cho phép si
dung trong luan an.

Nghién cttu sinh

Nguyén Dic Lang



il

LOI CAM ON

Nghién citu sinh Nguyén Dtic Lang xin bay té long biét on sau sic
tdéi thay huéng dan khoa hoc GS. TS. Nguyén Buong, Vien Cong nghé
Thong tin - Vien Han lam Khoa hoc va Cong nghé Viét Nam, da dinh
huéng nghién citu cho nghién citu sinh, sy chi bdo an can clia thay GS.
TS. Nguyén Buong da giup cho nghién citu sinh ¢6 v thiic trach nhiém va
quyét tam cao trong suot qua trinh lam luan an.

Nghién citu sinh xin duge bay t6 long biét on dén cic nha khoa hoc
thay: GS. TSKH. Pham Ky Anh, GS. TSKH. Lé Diing Muu, GS. TSKH.
Nguyén Xuan Tan, GS. TS. Tran Vi Thiéu, PGS. TS. Nguyén Nang Tam,
PGS. TS. Cung Thé Anh, PGS. TS. Ha Tién Ngoan, PGS. TS. Pham Hién
Bang, PGS. TS. Pham Viet Dic, PGS. TS. D6 Van Luu, PGS. TS. Tran
Dién Hién, TS. Nguyén Thi Thu Thiy, TS. Nguyén Cong Dicu, PGS. TS.
Pham Ngoc Anh, PGS. TS. Nong Quoc Chinh, PGS. TS. Lé Luong Tai,
PGS. TS. Ha Tran Phuong, TS. Truong Minh Tuyén, T'S. Ngo Van Dinh,
TS. Nguyén Thanh Son, TS. Vi Vinh Quang, TS. Nguyén Dinh Dung,
TS. Vit Manh Xuan, TS. Dao Thi Lién, v.v ... da cho nhting v kién dong
g6p qui bau trong sudt thoi gian nghién cttu sinh hoc tap va nghién ciiu.

Tac gia xin cam on Ban Giam doc, Ban Dao tao (Bo phan Sau dai
hoc) Dai hoc Thai Nguyén; Ban giam hiéu, Phong Dao tao (Bo phan Sau
dai hoc), Ban Chu nhiem Khoa Toan, Bo mon Giai tich truong Dai hoc
Su pham; Ban giam hiéu truong Dai hoc Khoa hoc; cac thay co, ban be
dong nghiép da chia sé, gitp do, dong vién va tao moi dieu kién thuan lgi

dé tac gia hoan thanh luan an nay.

Tac gid xin cam on kinh tang |bd|, me, vo, con va nhiing nguoi than

yéu trong gia dinh ctia minh niém vinh hanh to 16n nay.

Nghién citu sinh: Nguyén Dic Lang
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lim sup x,,
n—oo

lim inf z,,
n—oo

tich vo hudng

chuan ctia phan tit « trong H
tap rong

mol x

ton tai x

anh xa dong nhat

phép giao

mien xac dinh ctia toan tit A
can dudi dung cua tap hop A
can trén dang cua tap hop A
sO 16n nhat trong tap hop A
tap hop cac s6 tir nhien

tap hop cac so tu nhien khac 0
s6 nut chia

tap hop cac s6 thuc

tap cac s6 thyc khong am
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khong gian Hilbert

hinh chiéu ctia x lén tap hop C
x duge dinh nghia bang y

giéi han trén cua day s6 {x,}
gidi han dudi cua day s6 {x,}

day {z,} hoi tu manh t6i
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T, =T day {x,} hoi tu yéu tdi =
F(T) tap diem bat dong ctia anh xa T
{T(t):t>0} mnianhom khong gian

F tap diém bat dong chung ciia nita nhém khong gian
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MG DAU

Ly thuyét diém bat dong trong cac khong gian métric da thuc su 16
cuon st quan tam nghién cttu ctia nhiéu nha toan hoc trong va ngoai nude
trong hang chuc nam qua. Dicu dé khong chi vi Iy thuyét diém bat dong
dong vai tro quan trong trong toan hoc ma con vi nhiing tng dung cta
né trong 1y thuyét bat dang thic bién phan, 1y thuyét t6i wu, 1y thuyét
xap xi, cac mo hinh toan hoc va 1y thuyét kinh té. Nhiéu nha toan hoc
tén tudi nhu Brower E., Banach S., Bauschke H. H., Moudafi A., Xu H.
K., Schauder J., Browder F. E., Ky Fan K., Kirk W. A., Pham Ky Anh,
Nguyén Buong, Lé Diing Muu, v.v ... da md rong cac két qua ve bai toan
diém bat dong ctia anh xa co trong khéng gian hitu han chiéu cho bai toan
diém bat dong ctia &nh xa lién tuc Lipschitz, anh xa gia co, anh xa khong
gian, v.v ... trong khong gian Hilbert, khong gian Banach. Nhiing két
qua md rong nay khong chi dé cap dén sy ton tai diém bat dong ma con
deé cap dén van dé xap xi diem bat dong ciia mot anh xa. Gan day nhing
nghién citu vé bai toan tim diém bat dong ciia 16p cac anh xa khong gian
da tré thanh mot trong nhitng hudéng nghién citu hét siic so6i dong clia giai
tich phi tuyén. Mot sé phuong phap xap xi diém bat dong kinh dién phai
ké dén 1a phuong phéap lap Krasnosel’skii [20], phuong phap lap Mann
22], phuong phéap ldp Halpern [16], phuong phap lap Ishikawa [17], v.v
.... Mot s6 nha nghién cttu trong nudc cling ¢6 nhitng cong trinh tha vi
ve tim diém bat dong ciia anh xa khong gian va nita nhém khong gian
trong khong gian Hilbert va khong gian Banach (xem [3] - [5], [36] - [43],
V.V L)

Cho C 1a mot tap con 1oi dong khéc rong ciia khong gian Hilbert thuc
H, T :C — C lamot anh xa khong gian. Nam 2003, Nakajo K. va
Takahashi W. [27] d&a dé xuat mot cai bién ctia phuong phap lap Mann
dya trén phuong phap lai ghép trong qui hoach toan hoc (duge de xuat
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lan dau tién vao nam 2000 bdi Solodov M. V., Svaiter B. F. [32]) ¢ dang

[ zp € C la mot phan tit bat ky,

Yn = Qpxy + (1 — )T (),
{ Com{zeC lyn—all < w2} 01)
Qn={z€C: (x, — 2,20 —x,) >0},

| Tnr1 = Po,ng, (20), 1 >0.

Ho da ching minh duge rang néu day {a,} C [0,a] véi a € [0,1) thi
day {z,} xac dinh béi (0.1) hoi tu manh ve ug = Ppr)(20) khi n — oo,
trong do ug = Pp(r)() la hinh chiéu cia xo trén tap diém bat dong
F(T) cua anh xa khong gian 7.

Nam 2000 Moudafi A. [26] dé xuat phuong phap xap xi gan két

xo € C la mot phan tit bat ki,

A, 0.2
L T(xn)+1+>\nf(:cn), n >0, (0.2)

va

xo € C la mot phan ti bat ki,
1 A (0.3)
T(xn) + ——f(xn), > 0,
) 4 ),

Tn41 =

tim diem bat dong ctia anh xa khong gian T, trong d6 f : C' — C la mot
anh xa co véi he s6 co @ € [0,1) va {\,} 1a mot day s6 duong. Ong da
chiing minh rang:

1) Néu A\, — 0 khi n — oo thi day ldp (0.2) hoi tu manh vé nghiém duy
nhat ctia bat dang thitc bién phan

¥ € F(T) saocho (I — f)(x%), 2" —x) <0, VeeF(T). (04

. S 1 1
2) Neu lim A, =0, > A\, = +oo va lim - —

n—0o0 n—=1 n—0oo >\n+1 >\n

(0.3) hoi tu manh vé nghiém duy nhat ctia bat dang thiic bién phan (0.4).

— 0, thi day lap
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Nam 2007, Alber Y. I. [2] da dé xuat phuong phap dang dudng doc lai
ghep

xwﬁﬂ%GWﬁM%—T@M) n >0, (0.5)

va ching minh rang néu day {u,}, u, > 0, duge chon sao cho p, — 0
khi n — oo va day {x,} bi chan, thi moi diém tu yéu cta day {z,} déu
thuoc tap diem bat dong cta 7.

MG rong cho bai toan tim diem bat déng chung clia nita nhém anh xa
khong gian {T'(t) : t > 0}, nam 2003, Nakajo K. va Takahashi W. [27]
da deé xuat phuong phap

2

xo € C la mot phén ti bat ki,

Un = 0Ty + fo $)xnds,

d Ci=fze . i ||xn A}, 0.5)
={zeC:{(x, —x09,2— 1) >0},

L In+1 = PCann(ﬂUO), n > 0,

trong d6 {a,} C [0,a] véi a € [0,1) va ¢, = +oo. Vi mot s6 dieu kien
thich hop cho day {«,} va {t,}, day {z,} xéc dinh bdi (0.6) hoi tu manh
t61 ug = Pr(xg), 6 day F = M=o F(T'(t)) duge gia thiét 1a khéac rong.

Nam 2008, Takahashi W. va cac cong sy [35] dé xuat mot dang don
gian ctia (0.6) nhu sau

(20 € H, C1 =C, 21 = Pr,(x),

= o, Ty, + (1 — )T (xy,),
) (1= )T, () 0
Cop1={2 € Cp : lyn — 2|| < 20 — 2]|},

L LTn+1 = PCnJrl( ) n 2 0.

Ho da chi ra trong [35] rang néu 0 < o, < a < 1,0 < A\, < 00 Vi
moi n > 1 va A\, — oo, thi day {x,} xac dinh bdéi (0.7) hoi tu manh t6i
uyg = Pr(xp).

Ciing trong thoi diém do6, Saejung S. [29] da xét qué trinh lap tuong



