BO GIAO DUC VA PAO TAO
DPAI HOC THAINGUYEN

LAM THUY DUONG

TIM DIEM BAT DPONG CHUNG
CHO MOT HQ CAC ANH XA GIA CO CHAT

LUAN AN TIEN SI TOAN HQC

THAI NGUYEN - 2013




BO GIAO DUC VA PAO TAO
DPAI HOC THAINGUYEN

LAM THUY DUONG

TIM DIEM BAT PONG CHUNG
CHO MOT HO CAC ANH XA GIA CO CHAT

Chuyén nganh: Toan Giai tich
M3 s6: 62 46 01 02

LUAN AN TIEN ST TOAN HQC

NGUOI HUGNG DAN KHOA HOC

1. GS. TS. Nguyén Buong

2. GS. TS. Yeol Je Cho

THAINGUYEN -2013




1
LOI CAM DOAN

T6i xin cam doan day la cong trinh nghién ctu cta riéng t6i dudi su

huéng dan cia GS. TS. Nguyén Buong va GS. TS. Yeol Je Cho.

Cac két qua trinh bay trong luan an 1a hoan toan trung thuc va chua

tiung dudc cong bd trong cac cong trinh ciia ngudi khac.

Nghién cdu sinh

Lam Thuy Duong
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LOI CAM ON

Luan an nay dugc hoan thanh tai truong Dai hoc Su pham thudc Dai
hoc Thai Nguyén duédi sy huéng dan ctia GS. TS. Nguyén Buong va GS.
TS. Yeol Je Cho. Tac gia xin bay t6 long biét on sau sic nhat tdi cac thay.

Tac gid xin dudc bay té long biét on t6i cac Thay, Co: GS. TSKH.
Pham Ky Anh, PGS. TS. Pham Hién Bang, PGS. TS. Pham Viét Dic,
TS. Nguyén Cong Diéu, GS. TSKH. Lé Diing Muu, GS. TSKH. Nguyén
Xuan Tan, TS. Nguyén Thi Thu Thiy da chi bdo tan tinh va cho nhitng ¥
kién dong gép qui bau trong suét thoi gian hoc tap va nghién ctu.

Tac gia xin chan thanh cAm on t6i Ban Giam doc Dai hoc Thai Nguyeén,
Ban Sau dai hoc, Ban Giam hiéu truong Dai hoc Su pham, Phong Sau
dai hoc, Ban Chii nhiem khoa Gido duc Tiéu hoc va Ban Chti nhiém khoa
Toan truong Dai hoc Su pham - Dai hoc Thai Nguyén da tao moi dieu kién
thuan 1oi cho tac gia trong sudt thoi gian nghién cu sinh.

Tac gid xin chan thanh cdm on t6i ban beé dong nghiép, anh chi em
nghién ctu sinh da trao doéi, gitp dd, dong vien va khich 1é tac gid trong
qua trinh hoc tap, nghién ctu va lam luan an.

Tac gia xin kinh tang nhiing ngusi than yéu trong gia dinh ctia minh

niém vinh hanh to 16n nay.

Nghién ciu sinh

Lam Thuy Duong
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MOT SO KY HIEU VA CHU VIET TAT

D =z &

Ty, — X

tap hop sb thuc

tap hop s6 tu nhién

khong gian Hilbert H

khong gian Banach E

khong gian lién hgp cia F

anh xa don vi

mién xac dinh cta anh xa T

tich v6 huéng ctia x va y

chuan ctia = trong khong gian X

can dudi 16n nhat cta tap {F(z) : z € X}
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khong gian cac day sé hoi tu t6i 0 v6i chuan sup
X giao v6i Y

day z,, hoi tu yéu tdi z

day z, hoi manh téi x

phan t khong

phép chiéu métric len C

tap diém bat dong clia anh xa T

anh xa déi ngdu chuan tic cla khong gian Banach E
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Mo dau

Trong toan hoc ngudi ta thudng gap bai toan tim mot phan tit thudc vao
giao ctia mot ho cac tap 16i dong C; trong khong gian Hilbert hay Banach,
véii=1,2,..., ¢ day mdi tap C; c6 thé cho dudi dang hién nhu: hinh cau,
khong gian con ciing nhu nita khong gian hoac dudi dang an nhu: tap diém
bat dong ctia mot anh xa khong gian 7}, tap nghiém cta bat déng thic
bién phan véi anh xa don diéu A;, hay tap nghiém ctia bai toan can bang
v6i song ham G;(u,v). Bai toan nay thuong duge goi 1a bai toan Chap nhdn
107 va 16 c6 tng dung rong rai trong linh vire xt 1y dnh nhu phuc ché lai va
tao anh dua vao cac dit lieu lien quan truc tiép hay gian tiép dén vat the
can xay dung anh (xem [6], [26], [35], [63]). Linh vitc nay con ¢6 nhiéu ting
dung trong y hoc, quan doi, cong nghiép va dac biét la trong thién van hay
cong nghé sinh hoc.

Trong truong hop cardG = 2 va C;, Cy la cac khong gian con cua H,
bai todn nay da duge Neumann J. V. [53] nghién cttu vao nam 1949. Xuat
phat tit mot diem = bat k¥, ong xay dung hai day {z)}3°, va {yx}3°, nhu
sau:

Yo =, v = Po,(yk—1), yx = Po,(xr), k=1,2, ..., (0.1)

va da ching minh duge réang ca hai day nay hoi tu manh dén Po(z) khi
k — oo, 6 day C' = C1NCy va Po(x) 1a phép chiéu métric len C. Khi C, Cy
1a cac tap con 161 déng bat ky ctia H, nam 1965, Bregman L. M. [13] ching
minh duge sy hoi tu yéu ciia cac day 1dp xéc dinh nhu trén dén Po(x).
Trong trusng hop cardG > 2 va mdi tap C; cho dudi dang la tap diém

bat dong ctia 4nh xa khong gian 7}, thi bai toan trén la bai todn tim diém
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bat dong chung cho mot ho céc anh xa khong gian {T;};>o va da duge cac
nha toan hoc Ceng L. C. [19] —[20], Maingé P. E. [43], Marino G., Takahashi
W. [64] — [66], Xu H. K. [47], [48], ... nghién ctu.

Muc dich ctia dé tai luan an la nghién cttu mot phuong phap gidi méi dé
tim diéem bat dong chung cho mot ho cac 4nh xa gid co chat, chia trudng
hop riéng la mot ho cac anh xa khong gian trong khong gian Hilbert.

Déi v6i anh xa A-gid co chat T trong khong gian Hilbert duge xac dinh
bdi

IT@@) = T() IP<lle =y P +1 | (I = T)() = (T =T)(y) |7, (04)

v6i 0 < A < 1, Browder F. E. va Petryshyn W.V. [14], nam 1967, da chiing
minh sy hoi tu yéu ctia phuong phap lip Mann

Tp1 = axy, + (1 — )T (zy,) (0.5)

t6i mot diem bat dong cta T, khi A < a < 1.

Nam 1979, Reich S. [59] da cai tién két qua tren cho 16p cac anh xa
khong gian trong khong gian Banach 16i déu va day lap {x,} duge xac dinh
theo cong thrc:

Tpi1 = Ty + (1 — )T (zy,). (0.6)

V6i dieu kien day s6 {a, 122, thoaman 0 < a;, < 1va Y 0 o (1—ay,) = oo,
tac gia da ching minh duge sy hoi tu yéu ctia day lap (0.6) t6i mot diem
bat dong ctia 4nh xa khong gian 7.

Ta thay rang cac két qua trén chi cho duge s hoi tu yéu, tham chi véi
cd anh xa khong gian. Dé nhan dudc sy hoi tu manh dén diém bat dong
cua anh xa khong gian T trong khong gian Hilbert, Nakajo K. va Takahashi
W. [52] da deé xuat phuong phép lai ghép sau:



xg € C,

Yn = oy + (1 = )T (zy),

Co=1{2€C: g —2l| < llza— Il (0.7
Qn=12¢€C:{(x, —z,x9—x,) >0},

Tn+1 = PCnﬂQn(x0)7
6 day, day s6 {a,}52, théa man dicu kién sup,,~a, < 1.

N#am 2007, Marino G. va Xu H. K. [48] md rong két qué ciia Nakajo K.
va Takahashi W. [52] cho 4nh xa gid co chat va thu dugc két qua hoi tu
manh clia diy lap t6i mot diém bat dong clia 4nh xa gia co chat T’ trong
khong gian Hilbert. Sau nay, mot so tac gid khac mdé rong hon nita két qua
trén cho mot ho cac anh xa gid co chat (xem [3], [68], [16], [21]).

Nam 2010, Cho Y. J. [21] gi6i thieu mot phuong phap lap dé tim diem
bat dong chung cho mot ho vo han cac anh xa gid co chit trong khong gian

Banach nhu sau:
xg € C,  xp = apxy_1+ BnTh(xn) + Yottn, Vn > 1, (0.8)

¢ day C' la tap 16i dong ctia khong gian Banach F, {T,,}°°, : C — C 1a ho
v0 han cac anh xa gia co chat, {a,}, {8} vA {7,} 1& cac day sb thuc trong
doan [0, 1] sao cho ay, + B, + 7 = 1, con {u,} la mot day bi chan trong C.
Véi cac dieu kien thich hop cho tham s6 tac gid da ching minh duge sy hoi
tu manh ctia day lap (0.8) téi mot diem bat dong chung ctia mot ho vo han
cac anh xa gid co chit {7,}°2,. Gan day, bai toan nay ciing duge Song Y.
L. [62], Xu W. va Wang Y. [76] nghién ciiu.

Trong luan an nay, chung t6i van dung phuong phap nguyén ly bai toan
phu hiéu chinh dé giai bai toan tim diém bat dong chung cho mot ho vo
han cac anh xa gia co chat trong khong gian Hilbert. Phuong phap nay la
su két hop gitta nguyén 1y bai toan phu, dude dé xuat bdi Cohen vao nam
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1980 va phuong phéap hiéu chinh Browder-Tikhonov. Phuong phap nguyén
Iy bai toan phu dugc dé xuat dé tim nghiém cho bat dang thitc bién phan

co dién: tim u* € C sao cho
(F(u"),v—u"y>0 vedC, (0.9)

6 day F : C — H la anh xa don diéu manh, lién tuc Lipschitz va C' la
mot tap con 16i dong ctia khong gian Hilbert H. Khi 4nh xa F khong co
tinh don diéu manh, ndm 2000, Baasansuren J. vd Khan A. A. da két hop
nguyén 1y bai toan phu véi phuong phap hiéu chinh Browder-Tikhonov dé
duge phuong phap Nguyén [y bai toan phu hiéu chinh.
Cho mot ho vo han cac anh xa A;-gia co chat {T;}:2, tit mot tap 1oi dong
C cta khong gian Hilbert H vao H. Gia st rang F = (\.oy Fiz(T;) # 0, &
day Fix(T;) la tap diém béat dong ctia anh xa T;. Ta xét bai toan: tim mat
phan tu
ut e F. (0.10)

Dé van dung phuong phap trén cho bai toan (0.10), trudc tién chiing toi
xay dung nghiém hiéu chinh u,, 1a nghiém ctia bat ding thic bién phan

sau: tim u, € C sao cho

<Z YiAi(Ua) + QUg, v — ua> >0 YveC, (0.11)
i=1

6 day, A; = I — T;, @ > 0 la tham s6 hiéu chinh di nhé dan dén 0 va {v;}

13 day so thuc théa man dieu kien:

o0
~v; > 0; Zl:’y<oo, A =
z‘—1)‘i

Thuat toan nguyeén 1y bai toan phu hiéu chinh duge thiét lap nhu sau:
Cho ¢ : H — R 13 mot phiém ham 16i chinh thuong va kha vi Gateaux,
v6i ¢’ don diéu manh va lién tuc Lipschitz. Cho {e,}72, va {a,}2, 1a hai

day s6 thuc duong.



