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L.oi cam on

Luan van nay dudc thuc hién va hoan thanh tai Truong Pai hoc Khoa hoc -
Dai hoc Thai Nguyén. Em xin bay té long biét on chan thanh va su sic tdi thiy
GS. TSKH Lé Ding Muu (Vién Toan hoc, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam), ngudi da truc tiép hudng din tan tinh va dong vién em trong
sudt thdi gian nghién cifu va viét luan viin vira qua.

Toi ciing xin gti 15i cAm on chan thanh va siu sic ti cac thiy, cd trong khoa
Toan - Tin, Truong Pai hoc Khoa hoc - Pai hoc Thai Nguyén da giang day va
gitp d6 tac gia trong sudt qua trinh hoc tap tai trudng.

Xin chan thanh cAm on gia dinh, ban bé dong nghiép va céc thanh vién trong
16p cao hoc Toan ting dung K7A da ludn quan tam, dong vién, gidp do tdi trong
thoi gian hoc tap va qua trinh lam luan van.

Mic du c6 nhiéu c¢b gang nhung luin vin khé tranh khoi nhiing thiéu x6t va
han ché, rit mong nhan dugc su déng gép quy bau clia quy thdy, co cling toan

thé ban doc.

NGUYEN THI MINH HIEU

Hoc vién Cao hoc Todn K7A,

Truong Pai hoc Khoa hoc - Dai hoc Thdi Nguyén
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Danh sach ky hieu

Trong toan luan van, ta dung nhiing ky hiéu véi cac y nghia xac dinh dudi

day:
N tap s6 tu nhién
R tap hop cac sb thuc
H khong gian Hilbert

{(a,b)  tich v hudng ctia vecto a va b
Of (z) dudi vi phan cia ham f tai «

Pg (x) hinh chiéu (theo chuén) cta x 1én tap C



Mé dau

Bai todn cin bang hay con goi 1 bat dang thiic Ky Fan 1a mot dé tai hién
nay dang dugc quan tAm nghién cifu, do bai todn niy cé nhiéu ting dung trong
cac linh vuc khac nhau. Hon nita nhiéu bai todn quan trong nhu bai toan ti uu,
bét dang thiic bién phén, diém bt dong Brouwer, bai todn cin bang Nash trong
tro choi khong hop tic déu c6 thé md ta dudi bai todn cin bang.

Mot trong nhiing huéng nghién cifu dugc quan tim nhiéu 13 cic phuong
phap giai thong thudng. D€ xdy dung dudc cac phuong phap giai, ngudi ta phai
c6 nhitng diéu kién dit 1én song ham cta bai toan, mot diéu kién thudng ducc
st dung la tinh don diéu cua song ham.

Ban luan vin nay nham muc dich tdng hop nhiing kién thic co ban nhat vé
bai todn can bang. Luan vin nghién citu bai todn cin bang vSi song ham gia
don diéu manh. Cu thé luan vin dé cip t6i su ton tai nghiém clia bai todn can
bing gia don diéu manh, hon nita luin vin con gidi thiéu mot s6 thuuat toan dé
giai bai toan don diéu manh. Cubi cling gidi thiéu mot mo hinh san xuat dién.
Thdi Nguyén, thdang 05 nam 2015
Nguyén Thi Minh Hiéu
Hoc vién Cao hoc Todn K7A
Chuyén nganh Todn ving dung

Truong Pai hoc Khoa hoc - Dai hoc Thdi Nguyén

Email: ntmhieu.gv08@tuyenquang.edu.vn
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Chuong 1

Bai toan can bang

Trong chuong nay chiing ta gidi thiéu bai todn cin bang va trinh bay mot s6
trudng hop riéng dién hinh cla bai toan nay. Tiép dén ta khio sat mot s6 tinh
chit ctia don diéu, dic biét 12 song ham gia don diéu manh. Cudi chuong xét
dén su ton tai duy nhat nghiém ctia bai todn cin bang v6i song ham gia don diéu
manh. Céc két qui clia chuong nay dudgc tdng hop tir cac tai liéu [1], [2], [3], [4],

[5], [6], [7].
1.1 Bai toan cAn bang va cic truong hep riéng

Cho H 1a khong gian Hilbert thuc véi Topd yéu dudgc xdc dinh bdi tich vo
huéng (.) ing v6i chuén ||.||. Gia sit C' 1a tap 10i déng khac rdng trong khong
gian Hilbert 4 va mét song ham f : C' x C' — R théa man f(x,z) = 0 véi
moi z € C. Mot ham f nhu vay goi 12 song ham can bang.

Chiing ta xét bai todn cin bing dugc dinh nghia nhu sau:
Tim z* € C saocho f (z*,z) >0, Vo € C. (EP)

Bai toan nay lan dau tién dudc dua ra vao nim 1955 bsi H. Nikaido, K.
Isoda nham téng quat hda bai toan can bang Nash trong trd chdi khong hop tac

va vao nim 1972, dudc Ky Fan gidi thiéu nim 1972 va thudng dudc goi 13 bat



dang thic Ky Fan.

Bai todn (£ P) con dudc dit tén 1a bai todn cin bang bdi tic gia L. D Muu
va W. Oettli nam 1992, E. Blum va W. Oettli giGi thi€éu nam 1994;

Bai todn can bang (E P) bao gdm mot sb bai todn nhu: bai todn tdi uu héa,
diém yén ngua, bat dang thic bién phan, diém bat dong va md hinh can bing

Nash trong ly thuyét tro choi khong hop tac v.v...
1.1.1 Bai toan t6i wu
Xét bai toan min {¢ (x) : © € C'}. bit
flzy)=¢y) —e(2).
Khi do
p(@) <ey), VweCe flr,y) 20, Vyel
Vay bai todn t6i uu trén 1a mot trudng hop riéng cia bai todn (EP).
1.1.2 Bai toan diém bét dong Brouwer

Gia st C' C H 1a mot tap 16i compact khac rong va anh xadon tri F' : C' —

C'. Khi d6 bai todn diém bt dong c6 dang sau:

Tim z* € C sao cho z* = F(x"). (FP)

f(x,y) - <33—F(33),y—513>, Va,y € C.

Khi d6 bai todn (F P) tré thanh bai toan cin biang (EP).



Téng quat hon, bai todn di€ém bat dong ctia anh xa da tri (M F P) 1a bai toan:
Tim z* € C sao cho z* € F(z"),

véi F : C — 2¢ 1a 4nh xa da tri ¢6 gi4 tri 1di compact khic rdng.
Khi d6, z* € C la nghiém cida bai toan (M F'P) khi va chi khi z* 1a

nghiém ctia bai todn can bing (EP).

1.1.3 Bai toan bat dang thitc bién phan tong quat

Cho T : C' — 2%" 1a 4nh xa nifa lién tuc sao cho 7" () 1a tip compact, 16i
Vo € C. Khi d6, bai todn bdt ding thiic bién phdn tong qudt duge phat bidu

nhu sau:
Timz* € C, £ € T(x) saocho (", y —z) > 0, Vy € C. (1.1)

Néu ta dit

x,y):= max ({,y —x), Ve,y e C
f(x,y) gem)@y ) y

thi bai toan can bing (E P) tuong duong vé6i bai toan bat dang thiic bién phan
tong quat.

That vay, vi * € (' la nghiém cua bai toan (1.1) nén ta c6:
(& y—ax%) >0, VYyeC, & eT(z").
Mat khac theo cach dat ta dudc:

f(z*y)= max (£y—2") >0, VyeC.
§rel(z)

Véay z* € C la nghiém cia bai toan (E P). Ngudc lai, cho z* € C la nghiém

cua bai toan (£ P), nghia la



