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Danh muc cac ky hgu

Ky hiéu Y nghia
R" Khoéng gian Euclide n — céui trén trong $ thyc ;
N Tap 9 tu nhién;
X Toadd thir i cua x;
X' Véc 1o hang (chugn vi cua x) ;
<X, y>=X'y Tich vo hréng c hai véc- o x va y;
14 Chuin Euclide @a x;
ot (x) Dudi vi phan @a f tai X;
a.f( £- dudi vi phan da f tai x;
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MO DAU

Can ling vadiém bat dong la ndt dé tai quan tong va co tinh thi sy cao
cia toan kc ung ding. Bai toan canamg mo & dudi dang kit dang thic Ky -
Fan 1a bai toan bao hadwgc nhiéu 16p quan tong aia toan bc ang ding nhr

t6i wu, bit dang thrc bién phandiém bat dong, mé hinh candmg Nash v. v....
1. Ly do chpn dé tai

Bai toan can ing trén p diém bit dong cotng dung rt rong réai trong
nhiéu linh wrc khac nhau. ¥h @& nghién &u bai toan naytang la not dé tai

duoc quan tam, nghiénra .

Tu co sv khoa e va tinh thrc tién cia bai toan nén taia lea chon dé tai
“ Mét phirong phap ddi deo ham gii bai todn can bng trén tip diém hit dong’
tén téng Anh* A subgradient method for solving equilibrium pteims over the
set of fixed point§lam dé tai nghién au.
2.Muc dich nghién aru

Muc dich nghién ¢u ciadé tai 1a rim va trinh baytuoc mpt cach 1§ théng
cac kén thic oo ban vé bai toan can dng, bai toandiém bit dong aia anh x
khéng gian, trénesy do giéi thiéu mot pherong phap déi dao ham gii bai toan
can king trén #p diém bit dong aia ndt anh x khong gidnbay 1a ndt 1op bai
todn can bng hai ép dangdugc quan tam nghiénia.
3. Péi twong va pham vi nghién aiu

- Cac kén thirc oo ban V& bai toan canang va bai toadiém bit dong
cia anh x khéng gian.

- Noi dung va tinh &i tu cia mbt thuat toan drdi dao ham gai mot 16p
bai toan caning trén fp diém bit dong
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Qua véc thyc hién va hoan thanh &m vin cung Wi sy huéng din tan tinh
cua thiy gido GS. TSKH L& Bng Muu da gilp tdi im chic va héu sau bn @
phuong phap doi dao ham gii bai toan can dng trén fp diém bit dong. Tuy
nhién \6i vén kién thirc con han hep, luan vian $ khéng tranh kbi nhiing thiéu
s6t. Vi vy em &t mong & gilip d& chi din caa céc thy cd va thy gido hrong

dan.

Ngoai pin my dau, danh mc céc ky htu, danh mc tai liéu tham ko,

luan van dugc chia lam 3 chiong:
Churong 1: Kién thirc chuin b
Chwong 2:Bai toan can lang.

Chwong 3: Mét phurong phap giii bai toan can lang trén tp diém hit
dong.
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Chwong 1 KIEN THUC CHUAN BI

Trong chrong 1 ta & xét cac kén thirc chidin bi cho bai ldn van. Luan
van c0 lién quardén khong gian Hilbert va cac khaiéni, cac Kt qua lién quan
dén khong gian Hilbert, anhakhodng gidn, 4p diém bt dong. Dodo ta § gidi
thiéu nhitng khai ném oo ban nhit caa khdng gian Hilbert va cac tinhathiic
treng nHit caa nd. Nvi dung @a chrong nayduoc tham kHo tir cac tai lBu
[21,[3].

1.1 Khdng gian Hilbert

Pinh nghia 1.1.1.

Cho X la khéng gian Hilbert tk, tizc la:

1. X 1& khéng gian vector tréruigng $ thuc.

2. Trén X c0 tich vouwng ( [ [J: X x X - R thai man céc tiéré:

L(X,y)=(Y,X), X, yOX;

. (X+y,2)=(X,2)+ (Yy,2 UX,y,zZIX;

. (ax,y)y=a({x,y LOx,y X, alJR;

iv. (X, % >0 wWimoixZ0va’x,x)=0néux=0.

3. X trg thanh khéng gian Banackivchuin diwroc dinh nghia boi:

IXIl = VO .
Pinh nghia 1.1.2.
Xét day {¥}nx va x thdc khdng gian Hilbert tlac X. Khido:

Day {x} duoc i 1a hdi tu mgnh %i x, ki hidu %, - x, réu nh:
lim b= | = 0.

Day {x.} dwroc gpi 1& héi tu yéu i x, ki hidu %, - X, réu nh:
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lim (W, %) ={(wW, X),[w [JX.
Piém xduoc i la diém w manh (yeu) cia day {x} néu tr day nay co th
trich ra mst day con Bi tu mgnh (yeu ) 6i x.

Ta nhic lai cac Kt qua quen thac trong gii tich ham lién quakén hai

loai hoi tu nay:
Ménh dé 1.1.3.

(i) Néu {x} héi tu mgnh @én x thi @ing hi tu yéu den x.

(i) Néu {x,} héi tu yéu dén x valim [ [l =[x || thi {x} héi tu manh den

(i) Moi day hi tu manh (Yeu) déu bi chin va gisi han theo & hdi tu
manh (Yeu) réu n tzi thi 1a duy nhit.

(iv) Néu khong gian Hilbert X 1a khéng gian#h hen chiéu thi s¢ héi tu

mgnh va & hdi tu yéu Ia trong duong.

(v) Neu {x.}nxo 1@ mpt day b chin trong khéng gian Hilbert X thi ta trich

ra dwroc mpt day con Bi tu yéu.

(vi) Néu {x.}ns 1& mpt day b chin trong khéng gian Hilbert #u hgn

chiéu X thi ta trich radoc mpt day con i tu mgnh.

Pinh nghia 1.1.4.Tdp C trong khéng gian Hilbert Xuwoc i & 16i néu
nhee véi moi X, y [7C vaAd [7(0,1) ta co:

AX+@Q-ADyLJC.
1.2 Anh xa khéng gian trong khéng gian Hilbert

Anh xa khéng gién |a toanitLipschitz lién tic véi hang $ bing 1. N6
dong vai trd quan éng trong toanng ding vi ét nhiéu van dé trong toan hc

déu c6 tle mé & dudi bai toan tinhdiém bat dong aia mdt anh x khodng gian.

S6 héa boi Trung tam Hoc liéu — Pai hoc Thdi Nguyén http://'www.lrc-tnu.edu.vn



Pinh nghia 1.2.1

Cho C la tip con @a khbéng gian Hilbert X va T: C X. Khido, ta c6 cac
dinh ngha sau:

i) T 1a khéng gidron dinh réu Wi moi x va y thiéc C ta co:
Tx=Ty|" +|(1d =T)x=(1d = T)y|” <|x-y|"-
i)T 1a khéng gidn Au né Lipschitz liénuc Wi hang $ 1, tic 1a wi moi x va y
thugc C ta co:
[Tx=Ty| < [x~y]
iii) T 1 twa khoéng gian éu ta co:
[Tx =y|<|x - y|-OxOC,OyOFixT;
iv)T & tya khdng gidn cfit néu ta co:
Tx —y<[x - ¥.OxOC, OyOFixT.
Pinh nghia 1.2.2.
Fix(T):= {x| Tx = x}.
Pinh li 1.2.3.

Néu C la 6p l6i, dong trén khong gian Hilbert X va T 1a anh khéng
gidn trén C thidp diém hit déng aia T 1a ndt tdp loi dong.

binh nghia 1.2.4.

Xét ham/: X - R [ {+ od}. Khi d6: Ham fduoc i 1a 16i trén mpt tap loi

C néu:
JAAMX+(1- Ay ) £ AAX)+Q-NDAY), X,y [TX,LA [7]0,1].
Ham 7 duoc gi 1a 16i chait trén C réu:

J (Ax+(1- Ay ) < A)+H(L-DAY), X, yIX; xZy [JA [7]0,]].
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Ham 7 dwoc goi la 16i mgnh trén C, wi hé s > 0 néu:
A=A
SIAx+(1- A)y) < A/(X)+(1'/1)/(Y)'/7%||X-Y|IZ, [x,yOX, LA [J[0,1].

Vi du:

1. Moi ham afineAx) = a'x+b 1a ham éi. N6 thai mandang thic:
fAAx+(1- A)y) = AA)+TNAY), LK, y.

Do d6 né khéngdi chat.

2. Trong khéng gian Hilbert tft ta c6 khai tén:

xr -y
2

A b
2 2

L PN S . L Y
AL+ - B - a2 B ag- oy

= 2872 (o + |y - 200 )

= 20 -y

2
Do d6 hamf(x) = @Ia ham &i manh wi hé 6 1.

3. G sir C la not tap khac dng. Ham khang cachdc(x) duoc dinh nghia
nhu sau:
de(x) = inf[x-y].
Khi d6, réu C la aip 10i thi dc 1a ham &i.
Thuc vay, xétx, y /X vah O (0, 1) kit ky .
bat z = Ax+ (1-A)y.
Theodinh ngha, Hn tai cAc day{x,}, {y«} trong C sao cho:
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lim, . [x=x]=dc(x)vatm, .|y-v=dc(y).
Do C 15i nén z:= Ax + (1-1) y« JC. Ta co:
de(z) <llz-Z [ =11 Ax-%) + (1-A) Y-y |l
< MIXCX @M Y-yl -
Chok - « ta c0:dc(z) < Adc(X) + (1-A)dc(y).
Néu ton tai 77/7C sao chd| x-77|| = dc ( x ) thi 77dugc goi 1a hinh chéu

ciax lénC. Khi ¢6 rtla nghém aia bai toandi uu:

2
bl
yoc 2

Ménh dé sauday cho tadiéu kién cin vadu dé 771a hinh chéu ciax lénC

trong trdng hop C 1i.
Ménh dé 1.2.5.Gid s C 1a tp 16i khac ©ng trong X Pt
Nc(x) = {w X/ (w,y-x) <0, Jy [JC}.
Khi d6 771a hinh chéu aia x 1én C khi va atkhi:
X - 717N (7.
Chitng minh. Gia st t1a hinh chéu caax 1énC.
L4y y bat ky thuoc C. Pit :
w=Ay+Q@Q-A)m

Do C 16i nény;, 7C véi moi A O (0, 1) . Thealinh ngha hinh chéu ta co:

I x- 72l < |1y - xIP = || (77- ) + A (y-79 |F”.

Khai trién vé phai va gian uéc ta thuduoc :

Aly=m|+2(r=x,y-m)=0.
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