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LOI CAM DOAN

Cac két qua trinh bay trong luan 4n 13 cong trinh nghién cttu cua toéi, dugc
hoan thanh duéi sy huéng dan ctia GS.TS. Nguyén Buong. Cac két qua trinh
bay trong luan 4n 13 méi va chua ting dugc cong b trong cac cong trinh clia

nguoi khac. Toi xin chiu trach nhiém vé nhitng 16i cam doan ctia minh.
Thai Nguyén, ngay ... thang 8 nam 2018

Tac gia
Nguyén Song Ha



L.OI CAM ON

Luan 4n nay dugc hoan thanh tai Trudng Dai hoc Su pham, Dai hoc Thai
Nguyén dudi sy huéng dan tan tinh cua GS.TS. Nguyén Buong. Tac gia xin
bay t6 long biét on vo cliing sau sic téi Thay gido huéng dan.

Trong qué trinh hoc tap va nghién citu, thong qua cac bai giang, cac budi
sinh hoat chuyén mon, seminar va cac hoi thao khoa hoc trong nuéc tac
gid luon nhan dugc sy quan tam gitp dd va nhing v kién déng gép quy
bau cua GS.TSKH. Pham Ky Anh, GS.TSKH. Lé Diang Muu, GS.TSKH.
Nguyén Xuan Tan, GS.TSKH. Nguyén Dong Yén, PGS.TS. Cung Thé Anh,
PGS.TS. Pham Hién Bang, PGS.TS. D6 Van Luu, PGS.TS. Ha Tran Phuong,
PGS.TS. Ta Duy Phugng, PGS.TS. Nguyén Thi Thu Thuay, TS. Lam Thiy
Duong, TS. Nguyén Cong Diéu, TS. Bui Thé Hung, TS. Dao Thi Lién, TS.
Trinh Thi Diép Linh, TS. Nguyén Thi Ngan, TS. Nguyén Thanh Son, TS.
Truong Minh Tuyén va TS. Vii Manh Xuan. Tw day long minh tac gia cling
xin dugc bay té long biét on sau siac dén cac Thay, Co.

Tac gia xin chan thanh cam on Ban chi nhiém Khoa Toan, Phong Dao tao,
Ban gidm hiéu Truong Dai hoc St pham va Ban cht nhiém Khoa Toan-Tin,
Phong Hanh chinh to chitc, Ban giam hiéu trusng Dai hoc Khoa hoc, Dai
hoc Thai Nguyén da tao moi diéu kién t6t nhat dé tac gia c6 thé hoan thanh
luan an cua minh.

Tac gia xin chan thanh cdm on cic thay co gido trong Bo mon Giai tich,
Khoa Toan, Truong Dai hoc Su pham va cic thay co gido trong Khoa Toan-
Tin, Truong Dai hoc Khoa hoc, Dai hoc Thai Nguyén cling toan thé cac
nghién cttu sinh chuyén nganh Toan Giai tich, ban be dong nghiép da luon
quan tam, dong vién, trao doi va déng gép nhiing ¥ kién xac dang cho tac gia
trong sudt qua trinh hoc tap, nghién ctu, seminar v hoan thanh luan an.

Tac gia xin kinh ting gia dinh niém vinh hanh to 16n nay.

Tac gia

Nguyén Song Ha
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Vi

Danh muc ky hiéu va ch@ viét tat

H khong gian Hilbert thuyc

E khong gian Banach thuc

E* khong gian ddi ngau ciia E

Sk mat cau don vi cia E

E** khong gian ddi ngau thi hai ctia F
[ khong gian cac day s6 bi chin

P (1<p<o0) khong gian cac day sé kha tong bac p
c khong gian cac day s6 hoi tu

Co khong gian cac day s6 hoi tu vé 0

LPla,b] (1 <p<oo) khong gian cac ham kha tich bac p trén [a, 0]

Cla, 0] khong gian cac ham lién tuc trén [a, 0]
R tap hop cac s6 thuc
R, tap hop cac s6 thuc khong am
R"” khong gian Euclide thiyc n chiéu
N tap hop cac s6 tu nhién
0 tap hop rong
i vil moi

N hoac ﬂ phép giao
d(z,C) khodng cach ti phan tit x dén tap hop C
Pc phép chiéu métric tit £ (hodc H) léen C
1 anh xa don vi
(x, ") gia tri cia #* € E* tai diem v € F
(x,y) tich vo huéng cia x € H vay € H

T

8

chuyén vi cua vécto x



Fix(T)
VIP*(F,C)

Sol(VIP*(F, C))
A—l

JA

JA

Zer(A)

lim supx
k—00

lim infx;,
k—o00

T — X
O()\k)

anh xa do6i ngdu chuan tic

anh xa déi ngdu chuan tic don tri
ham dau

giéi han Banach

gradient cua ham ()

mién anh cia anh xa F

mién xac dinh ctia anh xa F

tap diém bat dong ctia &nh xa T

bai toan bat ding thic bién phan trén
o0

C = ﬂFiX(Ti) voi F: E— E
=1

tap nghiém cua bai toan VIP*(F, ()

anh xa ngugc cia anh xa A

toan tit gidi clia anh xa A véi JA = (I +rA)™!
toan tur giai cua anh xa A tuong tng véi r =1
tap cac khong diém ctia 4nh xa A

giéi han trén cua day {zx}
gi6i han duéi cua day {z}

{1} hoi tu manh t6i x

vo cung bé bac cao hon A\
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Mé& dau

Bai toan bat dang thic bién phan da dugc dé xuat vio nhitng nim dau cia
thap nién 60 thé ki XX, gin lién v6i nhitng nghién cttu ctia Lions, Stampacchia
va cong sy [42], [66], [67]. Tu d6 dén nay, bat dang thic bién phan luon 1a
mot chit dé nghién cttu mang tinh thoi sy va thu hut duge sy quan tam clia
nhiéu nha khoa hoc trong va ngoai nuéc. Nhiéu bai todn nhu: bai toan cyc
tri [59], [100]; bai toan diém bat dong [1], [59]; bai todn can bang [36], [37],
[60]; bai toan bu [35], [59]; phuong trinh véi toan ti don diéu [2]; bai toan
bién ¢6 dang cia phuong trinh dao ham rieng [15], [59] ... ¢6 thé quy vé mo
hinh bai todn bat dang thiic bién phan dudi cic gid thiét thich hgp. Vi thé
bai toan nay la mot cong cu manh va thong nhat trong nghién citu nhiéu mo
hinh bai toan li thuyét va tng dung thuc té.

O Viet Nam, theo nhidu con dudng tiép can khac nhau, cac nha khoa
hoc c6 nhitng déng gép quan trong cho bai todn nay c6 thé ké dén nhu
cac nhém nghién cttu cia GS.TSKH. Pham Ky Anh vd TS. Dang Van Hiéu
[4], [5]; GS.TSKH. Phan Qudc Khanh va TS. Truong Qudc Bao [16], [17];
GS.TSKH. Dinh Thé Luc [33], [54], [69]; GS.TSKH. Lé Diing Muu va PGS.TS.
Pham Ngoc Anh [6], [7], [8], [9], [10], [11]; GS.TSKH. Pham Hitu Sach va TS.
Lé Anh Tuan [78], [90]; GS.TSKH. Nguyén Xuan Tan [13], [83]; GS.TSKH.
Nguyén Dong Yén va PGS.TS. Nguyén Ning Tam [62], [84]; GS.TS. Nguyén
Buong [22], [23], [25], [26]; PGS.TS. Nguyén Quang Huy [45]; PGS.TS. Nguyén
Thi Thu Thuy [88] va TS. Bui Trong Kién [56], [57] ... Bén canh d6, bat
dang thic bién phan vA mot sé bai toan lién quan ciing da vi dang 13 deé tai
nghién cttu ctia nhiéu téc gia 1a tién si vd nghién cifu sinh trong nuéc nhu
Pham Thanh Hiéu [43]; Nguyén Thi Thu Huong [44]; Pham Duy Khanh [53];
Nguyén Thi Hong Phuong [24]; Duong Viet Thong [87]; Lé Quang Thuy [12],
[89] va Truong Minh Tuyen [58], [91], [92].



2
Mo hinh bai toan bat dang thic bién phan co dién c6 dang:
Tim z, € C sao cho: (F(x,),x —x,) >0, VzeCl, (0.1)

trong d6 C 1a tap con 16i déng khéac réng cua khong gian Hilbert H va
F : H— H la anh xa xac dinh trén H.

Trong trudng hop tap C ctia bai toan (0.1) duge cho dudi dang an la tap
diém bat dong chung cua mot ho hitu han hay vo6 han cac anh xa khong gian
thi bai toan (0.1) c6 lien hé v6i nhiéu bai toan thuc tién nhu bai toan khoi
phuc tin hiéu [32], bai toan phan phdi bang thong [47], [49], [50], kiém soat
ning lugng cho hé thong mang vién thong CDMA [48] va ki thuat xit 1i tin
hiéu bang tan [79].

Dé c6 theé ting dung bai toan bat dang thiic bién phan vao thuc tién, doi héi
phai c6 nhitng phuong phap gidi s6 hiéu qua cho bai toan nay. Vi 1é d6, mot
trong nhitng huéng nghién cttu quan trong hién nay danh dugc sy quan tam
clia nhiéu nha toan hoc trong va ngoai nudc dé 1a viéc dé xuat cac phuong
phap mdi tim nghiém cua bai todn (0.1) hodc cai tién hiéu qua clia nhiéu
phuong phép da c6. Cho dén nay ngudi ta da thiét lap dugc nhiéu ki thuat
gidi bat dang thiic bién phan dya trén phuong phép chiéu ctia Goldstein [39],
Polyak [40], [64], [74], phuong phap diém gan ké ctia Martinet [70], Rokaffellar
[76], nguyén 1y bai toan phu cia Cohen [29]|, phuong phap hiéu chinh dang
Browder-Tikhonov [20], [86], phuong phap diém gan ké higu chinh ctia Lehdili
va Moudafi [63], Ryazantseva [77] vA phuong phép diém gan ké quéan tinh do
Alvarez va Attouch [3] dé xuit hodc duya trén mot s6 ki thuat tim diém bat
dong nhu phuong phap lap Krasnosel’skii-Mann [61], [71], phuong phap lap
Halpern [41] vd phuong phép xap xi mém [72].

Phuong phéap lip dién hinh dé giai bai toan (0.1) 14 phuong phép chiéu
gradient [39], [100] dugc mo6 ta nhu sau:

xg € C,
xk+1:PC([_pF)(xk)7 k2071727"'

(0.2)

trong d6 Pp 1a phép chiéu métric tit H lén C, I 14 4nh xa don vi trén H va p
13 mot hing sé duong c6 dinh. Su hoi tu clia thuat toan dude phéat biéu trong
dinh 1f duéi day.



