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L.OI CAM ON

Luan van nay dugc hoan thanh duéi sy huéng dan tan tinh va sy chi
bao nghiém khic ctia thay gidao GS. TSKH. Lé Diing Muu (Vién Toan hoc
Viét Nam). Toi xin giii 161 cAm on chan thanh va sau sdc nhat dén thay.

Tac gid ciing xin kinh gtii 161 cAm on dén co6 giao TS. Nguyén Thi Thu
Thity cuing cac thay, co gido tham gia gidng day khéa hoc cao hoc 2011 -
2013, nhitng ngudi da tam huyét gidng day va trang bi cho tac gid nhiéu
kién thic co sd.

Xin gt 16i cdm on dén Ban giam hiéu, phong Dao tao, khoa Toan -
Tin Truong DHKH, Dai hoc Thai Nguyén da tao diéu kién thuan 1gi cho
toi trong qua trinh hoc tap tai truong.

Xin chan thanh cdm on gia dinh, ban be dong nghiép va cac thanh
vién trong 16p cao hoc toan K5B da luén quan tam, dong vién, gitup dé toi
trong thoi gian hoc tap va qua trinh lam luan van.

Tuy ban than c6é nhiéu c6 gang, song thoi gian va nang luc clia ban
than c6 han nén luan van kho tranh khéi nhiing thiéu s6t. Rat mong dugc
sut déng gop quy bau ciia Quy thay, co ciing toan thé ban doc.

Thai Nguyén, thang 04 nam 2013.

Tac gia

Doan Thi Bich
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P X

L.OI NOI DAU

Cho H 13 mot khong gian Hilbert thirc v6i tich vo huéng (., .) v chuan
|.]| tuong ting. Gia st C' la mot tap 161, dong, khéac réng trong H va f 1a
song ham tit C' x C vao R sao cho f(x,x) = 0 v6i moi € C'. Trong luan
van nay ta sé xét bai toan can bang sau day, dugc ky hieu 1a EP(C, f):

Tim z* € C sao cho f(z*,y) >0, VyeC.
Bai toan EP(C, f) con dugc goi 1a bat dang thitc Ky Fan dé ghi nhan sy

dong gop clia ong trong linh vuc nay (xem [2], [5] va céc trich dan).

Mot phuong phap co ban dé giai bai toan can bing 1a phuong phéap
chiéu va cac dang ctia n6. Tuy nhién phuong phap chiéu chi hoi tu véi dieu
kién song ham c¢é tinh don diéu manh, hay 1a c¢6 tinh tu bic (don diéu
manh ngugc), ngay ca cho bai toan bat dang thiic bién phan don diéu, 13
mot truong hop dic biét ciia bai toan can bang don diéu.

Dé thu dudge phuong phap chiéu hai tu cho bai todn can bing c6 tinh
don diéu nhe hon, trong [16] cac tac gid da mé rong phuong phap dao ham
tang cuong (hay la chiéu hai lan) do Korpelevich [8] lan dau tién dé xuat
cho bai toan t6i wu va bai toan diém yeén ngua. V6i phuong phap nay su
hoi tu duge ddm bao ngay trong trudng hop song ham f ¢6 tinh gid don
diéu.

Bai toan can bing don diéu c6 lien quan chit ché véi bai toan tim diém
bat dong ciia mot anh xa khong gidn. Vé mat 1y thuyét bai toan can bang
don dieu va bai toan diém bat dong ctia anh xa khong gian c6 méi quan
hé tuong hé 1an nhau, theo nghia, v6i mot vai gid thiét tur nhién, bai toan
nay c6 thé mo ta dudi dang bai toan kia va ngudc lai. Ca hai 16p bai toan
nay thuc chat déu thuoc bai toan chap nhan 16i, ttc 14 bai toan tim mot

diem chung clia cic tap 10i.
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Phuong phép lip Halpern la phuong phép co ban dé tim diém bat dong
ctia anh xa khong gian. Tuy nhién phuong phap nay chi c6 tinh hoi tu yéu.
Dé dam bao tinh hoi tu manh, phuong phap Halpern va phuong phap cit
da dugc két hop.

Cu thé Tada va Takahashi [13] da trinh bay mot thuat toan két hop
phuong phap diém gan ké va siéu phing cit dé ddm bao tinh hoi tu manh
ctia diém gan ké, tai d6 véi mdi bude lap k, phép lip 2+ duge dinh nghia

nhu sau:

1
Tim 2" € C sao cho f(2",y) + )\—(y —2F My >0, Wyed,
k

Wb = gt 4+ (1 — ap)T (%),

Com {2 € H: o = o] < Ja* o]}

D). = {z c H: <:z:k — 2,29 — xk> > O} 2" = P p, (29),
trong d6 A\x > 0 la tham sb tai budc lap k; 2° € C va Pg,np, (2°) 1a phép
chiéu khoang cach trén C, N Dy, ctia diém 2°; T : C' — C la anh xa khong
gian. V6i gia thiét song ham f don dieu trén O, cac day {o*}, {\*} thoa
man céc tinh chat dé ra thi day {z*} hoi tu manh dén mot nghiem chung
clia bai toan can bang EP(C, f) v diém bat dong ctia 7.

Muc dich ctia ban luan van nay la gi6i thiéu nhitng kién thitc co ban
nhat cila bai todn can bang va trinh bay mot thuat toan lai ghép gitta
phuong phap dao ham tang cuong véi phép 1lap Halpern cho bai toan tim
nghiém chung ctia bai toan can bang gia don dieu va bai toan tim diém bat
dong ctia 4nh xa khong gian trong khong gian Hilbert thuc. Dé bao dam
tinh hoi tu manh, k¥ thuat siéu phang cit & [13] da dugc két hgp trong
thuat toan nay. Su hoi tu manh cua thuat toan da duge ching minh chi
tiét cho trudng hgp bai toan can bing gia don dieu. Cac dac diém quan
trong cta thuat toan trinh bay trong luan van so véi cac thuat toan trong
4] va [13, 14] 1

1. Su hoi tu manh duge bdo ddm ma khong can dén gid thiét chinh
quy;

2. Trong mdi bude 1ap clia thuat toan, bai toan can bang don diéu manh
ndy sinh trong thuat toan diém gan ké trong [13] dugc thay thé bang hai
bai toan quy hoach 16i manh. Vé mat tinh toan cac bai toan sau dé gii
hon nhiéu, dong thoi né lai cho phép giai dude bai toan can bang gid don
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dieu, trong khi thuat toan diém gan ké chi c6 thé ap dung cho bai toan
can bang don dieu.

Luan vian bao gom phan md dau, hai chuong, két luan va danh muc
cac tai liéu tham khao.

Chuong 1 trinh bay mot s6 khai niém co ban lién quan dén dé tai. Cac
van dé lien quan dén sy ton tai nghiém va cac truong hop riéng cua bai
toan can bang cling dudc dé cap dén.

Chuong 2 trinh bay phuong phap dao ham tang cuong lai ghép giai bai
toan can bing. Cac bo dé can thiét dé chiing minh cho s hoi tu manh ctia
phuong phap ciing nhu dinh 1y vé sy hoi tu manh ciia phuong phap ciing
duge trinh bay 6 day.
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MOT SO KY HIEU VA CHU VIET TAT

H: Khong gian Hilbert thuec;

X: Khong gian Banach thuc;

R: Tap cac sb thuc;

(): Tap rong;

I: Anh xa ddng nhat;

(a,b): Tich vo huéng clia 2 véc-to a va b;
|z||: Chuan ctia x;

Of(z): Duéi vi phan ctia ham f tai x;
Va: V6i moi x;

"™ — x: Day {z"} hoi tu manh t6i x;

" — x: Day {2"} hoi tu yéu t6i x;

x := y: Nghia 13,  dugc dinh nghia bang y;
Pe(x): Hinh chiéu ctia = len C.
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Chuong 1
Bai toan can bang

Chuong nay trinh bay cac khai niém lién quan dén bai toan can bang,
sy ton tai nghiém, cac tinh chat co ban va cac trudng hop riéng quan trong
clia bai toan can bang. Céc kién thitc trong chuong dugce trich tir tai lieu
[1-5], [7], [12], [15].

1.1 Mot s6 khai niém co ban

Pinh nghia 1.1. Khong gian dinh chuan thuc la mot khong gian tuyén
tinh thuc X trong dé tng vdi moi phan ti x € X ta cé mot so ||x|| goi la
chuan cia , théa man cic diéu kién sau:

L ||z|| >0,V #0; |z =0< 2 =0;
2. lz +yll < ll=ll + Iyl , Vo, y € X;
3. [axl| = laf . [lz]] , V2 € X, a0 € R.
Dinh nghia 1.2. Ciap (H,{,)) trong dé H la mot khong gian tuyén tinh

thuc va
(,) :HxH—>R

(2, y) = (z,y)
théa man cac diéu kién:
1. {(x,z) > 0,Vx € H;(r,x) =0 < x = 0;
2. {z,y) = (y,x) ,Vx,y € H;
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3. (\r,y) = Nz, y) , VAN € R Vx,y € H;
4 {x+y,z2) = (x,2)+(y,2),Vr,y,2 € H.

dugc goi la khong gian tien Hilbert.
Khong gian tien Hilbert day di dugc goi la khong gian Hilbert.
Vi du 1.1. L[Qa ) khong gian cac ham binh phuong khé tich trén [a,b]
b
voi f € Lfa y sao cho [ f?(z)dx < 400, la mot khong gian Hilbert véi

tich v6 huéng
b
(. g) = / f (@) g (@) da;

va chuan ]

b 2
9, = | [ £ @as |

Trén H ¢6 hai kiéu hdi tu chinh sau:
Dinh nghia 1.3. Xét day {x"},>0 va x thuoc khong gian Hilbert thuc H.
Khi do:

e Day {x"} dugc goi la hoi tu manh tdi x, kj hiéu " — x, néu nhu

lim |z" — x| =0.
n——+00

e Day {x"} duoc goi la hoi tu yéu t6i x, kyj hiéu 2" — x, néu

lim (w,z") = (w,z), Ywé€ H.

n——+00
Ta nhic lai cac két qua trong giai tich ham (xem [1]) lién quan dén hai
loai hoi tu nay.
Meénh dé 1.1.
o Néu {x"} hoi tu manh dén x thi cing hoi tu yéu dén x.

o Moi day hoi tu manh (yéu) déu bi chdn va gidi han theo su hoi tu
manh (yéu) néu ton tai la duy nhat.
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