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L.oi cam doan

Luén vin thac s§: "Phwong phap két hep ham phat va ham danh gia
giai bai toan can bang hai cAp" dudc thuc hién bdi tac gid Lé Mai Oanh
- hoc vién 16p Cao hoc Toan Ung Dung khéa 2014 - 2016 cia trudng Pai
hoc Khoa hoc - Pai hoc Thai Nguyén, cung su huéng dan cia GS. TSKH
Nguyén Xuan T4n - Vién Todn hoc - Vién Ham 1am Khoa hoc va Cong nghé
Viét Nam.

Toi xin cam doan day la cong trinh nghién ctu cua t6i, khong trung véi

bat ky nghién citu nao khac.

Thdi Nguyén, nam 2015

Hoc vién

LLé Mai Oanh
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L.oi cam on

Sau mdt thdi gian miét mai nghién ctiiu cung v6i su quan tdm cua cac
thay gido, co gido va cac ban hoc vién, luan vin cla toi dén nay da ducc
hoan thanh.

Toi xin bay td long biét on sdu sic dén thiy gido GS.TSKH Nguyén
Xuén Tan da tan tinh chi bao, huéng din tdi trong thoi gian 1am luan vin.
Pong thoi toi xin chan thanh cam on su gitdp dd quy bau cla cic thay cd gido
trong bd mon Toan Ung Dung néi riéng va khoa Toan - Tin truong Dai hoc
Khoa hoc - Dai hoc Thai Nguyén néi chung da cho toi nhiing kién thiic can
thiét d€ hoan thanh luan vin. Cubi ciing t6i xin cdm on su dong vién, gitip
do cua gia dinh, ban be da danh cho t6i trong qua trinh nghién ctiu va hoan
thanh luan van.

Toi xin chan thanh cam on !

Thai Nguyén, 2015
Lé Mai Oanh

Hoc vién Cao hoc Todn K77,
Truong DH Khoa hoc - DH Thdi Nguyén



Mot so ki hi€u va viét tat

Trong toan luan van, ta dung nhiing ky hi€u vdi cac y nghia xac dinh

trong bang dudi day:

R =RU {400} tap s6 thuc md rong

R" khong gian Euclid n chiéu

H khong gian Hilbert

M7T chuyén vi clia ma tran M

(z,y) = 2Ty tich vo hudng ctia hai vecto  va y
|z]| = \/(z, x) chuén ctia vecto x

C bao dong cua tap C

intC phan trong ctia tap C

riC phan trong tuong ddi cia tap C
e day z* hoi tu dén z

Po(x) hinh chiéu ctia  1én tap C

Ne(z) nén phép tuyén ngoai cta C tai =
@' (x) =V (x) dao ham ctia ham ¢ tai

' (z;d) dao ham theo hudng d cua ¢ tai =
0y () dudi vi phan cua ¢ tai x

of (z,x) dudi vi phan ctia ham f (x,.) tai x
V.f(z,y) dao ham ctia ham f (.,y) tai x

Vyf (z,y)

dao ham cta ham f (z,.) tai y



Mé dau

1. Lido chon dé tai
Thuét ngit can bing dudc st dung rong rii trong nhiéu ngit canh
khoa hoc va k¥ thuat nhu vat ly, hoéa hoc, sinh hoc,...va trong toan hoc
c6 nhiéu bai toan lién quan dén su can bang nhu bai toan tdi uu, bai
toan bat dang thic bién phan, bai todn diém yén ngua, bai toan cin
bang Nash trong tro choi khong hop tac, bai toan diém bat dong... Mo
hinh chung cho bai toan can bang EP(C, f) d6 1a

Tim z* € C' sao cho f (z*,y) > 0, v6i moi y € C

trong d6 C' C H 1a mot tap 16i, dong va f : O x C' — RU {+o0} 12
song ham cén bang (f (z,z) = 0,V € O).

Cong thiic nay 1an dau tién dudc dua ra bdi H. Nikaido va K.
Isoda nim 1955 [24] khi tdng quat héa bai toan cin bing Nash trong
tro choi khong hop tac, dugc Ky Fan gidi thi€u nam 1972 [11] va
thudng dudc goi la bat dang thic Ky Fan.

Cung véi viéc nghién cutu, xay dung cac phuong phap giai bai
toan can bang, cic nha khoa hoc con quan tim dén bai toan cin bang
hai cap.

Cho C 1a tap 16i, dong, khac rong trong khong gian Hilbert H va £, g :
C x C — R U {+oo} 1a cic song ham can bing x4c dinh trén C.

Bai toan can bang hai cAp BEP(C, f, g) (bai toan can bing trén tip



nghiém clia bai todn can bang) 14 bai toan:
Tim z* € Sy sao cho g (z*,y) > 0,Vy € Sy
trong do6 S 1a tap nghiém cua bai todn can bang
Tim v € C' sao cho f (u,y) > 0, véi moi y € C.

Bai todn can bang hai cAp BEP(C, f, g) dudc tac gid A. Moudafi
[21] xét dén dau tién. Tuy c6 dang don gian nhung bai toan BEP(C, f, g)
kha téng quat vi né chia nhiéu 16p bai todn quan trong khac nhu bai
toan bat dang thiic bién phan hai cip, bai toan bat dang thic bién phan
trén tip nghiém ctia bai toan cin bang.

Trong cic phuong phap giai bai toan can bang hai cip thi phuong
phép hiéu chinh dong vai tro quan trong. Mot phuong phap hiéu chinh
quen thudc 1a phuong phdp diém gan ké. Phuong phap nay dudc dé
xuit bdi B. Martinet [17] vao niam 1970 cho bai toan bat dfmg thuc
bién phan va dugc phat trién bdi R. T. Rockafellar nim 1976 cho bao
ham thic don diéu cuc dai. Nam 1999, A. Moudafi [20] da ap dung
phuong phap diém gan ké cho bai toan cin bing don diéu va dén
nam 2010 [21] 6ng da 4p dung phuong phap nay cho 16p bai toan can
bang hai cip don diéu. Y tudng chinh ctia phuong phap nay 1a két
hop phuong phap ham phat va phuong phap diém gan ké dé€ dua viéc
giai bai todn cin bang hai cip vé viéc gidi mot ddy cac bai toan cin
bang v6i song ham cin bang 12 f + €,g. P& ching minh sy hoi ty ctia
thut todn da dua ra, tic gid A. Moudafi doi héi cac gia thiét vé tinh
don diéu, tinh lién tuc, tinh 16i ctia cdc song ham va dic biét 1a gia

thiét ||2"T1 — 2¥|| = 0(e;,) v6i ¥ 1a nghiém cla bai todn can bing



EP (C, f + erg), day la mot gia thiét rat khé ki€ém chiing vi ching
khong lién quan dén dit liéu dau vao clia bai toan. Do d6 viée tiép tuc
nghién ctiu va dé xuat cac thuit todn gidi bai todn can biang hai cip vdi
cac gia thiét nhu trén hodc cac gia thiét yéu hon 1a rit can thiét. Chinh
vi 1y do nay, cling vé6i su huéng din ciia GS. TSKH Nguyén Xuan Tin
toi chon dé tai '"Phuong phap két hop ham phat va ham danh gia

giai bai toan can bang hai cap"'.

2. Muc dich nghién ciu
Trinh bay phuong phap giai cho mot 16p bai toan cin bing hai

cap:

- St dung phuong phap ham phat d€ chuyén bai toan cin bang hai
cip vé giai mot ddy cac bai toan can bang phat;
- St dung phuong phap ham danh gid d€ giai bai todn cin bing

phat;

- Chi ra ring néu song ham phat hiéu chinh thda man cic tinh chét
gia don diéu thi bat ki diém ding cta ham danh gid trén tap 16i
cting 1a nghiém cua bai toan phat;

- Ap dung phuong phap hiéu chinh Tikhonov cho bai toin cin

bang gia don diéu.

3. Ddi tugng va pham vi nghién cifu
Nghién citu phuong phép giai cho bai todn can bing hai cip d6

12 phuong phap két hop ham phat va ham danh gia.

4. Phuong phap nghién ctiu

D€ trinh bay phuong phap giai cho bai todn can bang hai cap toi



