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LOI CAM DOAN

Toi xin cam doan day 1a cong trinh nghién cttu ctia rieng toi. Cac két qua
viét chung véi cac tac gid khac da duge sy nhat tri ctia dong tac gid dua vao
luan an. Cac két qua, so liéu trong luan an 1a trung thuyc va chua ting dudc
ai cong bo trong bat ky mot cong trinh ndo khac. Cac dit lieu tham khao
dugc trich dan day du.
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LOI CAM ON

Luan an dugc hoan thanh tai truong Dai hoc Su pham - Dai hoc Thai
Nguyén duéi sy huéng dan tan tinh ctia PGS.TS. D6 Van Luu. Tac gia xin
bay té su kinh trong va long biét on sau sac nhat t6i Thay.

Thc gid ciing xin bay to6 long biét on téi cic thay, co gido thuodc truong Dai
hoc Su pham - Dai hoc Thai Nguyén da tao dieu kién, gitp do tac giad trong
quéa trinh hoc tap va nghién citu.

Tac gia xin chan thanh cam on Ban Giam hiéu truong Dai hoc Cong nghé
thong tin va truyen thong - Dai hoc Thai Nguyén, Khoa Khoa hoc co ban,
noi tac gid dang cong tac, da tao diéu kieén thuan lgi trong suét quéa trinh hoc
tap va nghién citu.

Tac gid xin gii 10i cdm on dén cac nha khoa hoc, cac thay, co gido trong
Hoi dong cac cap da déng gop ¥ kién dé tac gia hoan thien Luan an hoan
chinh nhat.

Cudi cung, tac gid xin bay t6 long biét on sau sic t6i nhitng nguoi than
trong gia dinh da luon dong vién, chia sé va khich le dé tac gid c6 thé hoan

thanh luan an tién si ctia minh.
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Muc luc

Trang bia phu

Ldi cam doan
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Danh muc ky hiéu va chit viét tat
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Bai toan can bang vecto v6i rang buoc can bang
Bai toan bat ding thiic vecto véi rang budc can bing
Bai toan t6i uu vecto véi rang budc can bang

Diéu kién chinh quy cho bai toan (VEPEQC)

Diéu kién chinh quy cho bai toan (VVIEC)

Dicu kieén chinh quy cho bai toan (VOPEC)

Bai toan can bang vecto khong rang buoc

Bai toan can bang vecto c6 rang buoc

Bai toan t6i wu vects khong rang buoc

Bai toan toi wu vecto c¢6 rang buoc

Bét ding thic bién phan vecto khong rang buoc
Bat dang thiic bién phan vecto cé rang budc

tuong ing

Khong gian topo dbi ngau ctia X

Gi4 tri clia phiém ham £ € X* taiz € X

Dao ham theo phuong Clarke ctia f tai £ theo phuong v
Dué6i vi phan Clarke cua f tai =

Dao ham Michel - Penot cua f tai z theo phuong v
Duéi vi phan Michel - Penot ctia f tai

Dué6i vi phan Dini cua f tai

Dao ham Dini trén cta f tai z theo phuong v

Dao ham Dini duéi cua f tai z theo phuong v

Dao ham Dini cua f tai z theo phuong v
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df (z;v) Dao ham Hadamard cta f tai Z theo phuong v

Veaof(z) Dao ham Géateaux ctia f tai z theo phuong v
Vf(z) Dao ham Fréchet ctia f tai

T(C;T) Noén tiép tuyén Clarke ctia C' tai

Te(T) Nén tiép lien ctia C tai T

N(C;7) No6n phéap tuyén Clarke ctia C tai z € C
Ne(T) Noén phap tuyén ciia C tai T € C: cuc clia nén tiép lien
D* Noén doéi ngau ctua D

D° Noén cuc cua D

T Phép chuyén vi

T Toan t1t lién hgp cua toan tia T

intC Phan trong ciia C

riC' Phan trong tuong déi ctia C

qriC Phan trong tua tuong doi cia C

coC Bao 16i ciia C

conecoA Noén sinh ra bdi bao 16i ctia A

linA Bao tuyén tinh cta A.
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MG dau

Ly thuyét cac diéu kieén téi wu cho cac bai toan toi wu da phat trién ti
nhitng giai doan sém nhat ciia toan hoc. Khéi dau l1a nhitng nghién citu vé
cac bai toan ctia phép tinh bién phan co dién véi cac diéu kien téi wu dude
mo ta dusi dang phuong trinh Euler. Sy phat trién manh mé ctia ly thuyét
cac bai toan diéu khién t6i wu v qui hoach toan hoc da cho céc két qua dudi
dang nguyeén 1y cuc dai Pontryagin va qui tac nhan tit Lagrange.

Nam 1965 A.YA. Dubovitsky va A.A. Milyutin da duwa ra 1y thuyét cac
diéu kién can t6i wu dudi ngén ngit giai tich ham. Luge do tong quat cla
Dubovitsky — Milyutin bao ham dugc tat cd cac bai toan quy hoach toan
hoc, di¢u khién t6i wu va bién phan ¢b dién. Sau cong trinh ctia Dubovitsky —
Milyutin, nhiéu két qua vé cac diéu kién can téi uu tong quat khac ra doi nhu
cac két qua ctia R.V. Gamkrelidze — G.L. Kharatishvili, L.W. Neustadt, H.
Halkin, A.D. Ioffe — V.M. Tikhomirov, B.N. Pshenichnyi, F.H. Clarke, B.D.
Craven, ...

Bai toan toi wu da muc tieu ndy sinh trong kinh té, kj thuat, giao thong
van tai v mot s6 nganh khoa hoc xa hoi. Cac diéu kién t6i uu khong tron da
va dang phat trién manh mé duéi ngon ngit cac dudi vi phan Clarke, Michel —
Penot, Mordukhovich (xem [13], [14], [20], [23], [30]-[32], [37]-[41], [44], [45],
[67], [68]). Jeyakumar — Luc da tong quat hoa cic khai niem dué6i vi phan va
dua ra khai niém dudi vi phan suy rong (convexificator) dong, khong 16i cho
ham vo huéng trong [29] va Jacobian xap xi cho ham vecto trong [28]. T
do6, cac dieu kién t6i wu dudi ngon ngit duéi vi phan suy rong va Jacobian
xap xi da phat trién manh (xem chang han [28], [29], [38], [39], [41], v& céc
tai lieu tham khéo ¢ d6). Mot s6 nha toan hoc Viet Nam da c6 nhitng dong

gép dang ké trong viéc nghién ctu bai todn can bing va bai toan bat dang
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thitc bién phan nhu cac gido su Hoang Tuy, Pham Hitu Sach, Dinh Thé Luc,
Phan Quoc Khanh, Nguyén Dong Yen, Nguyén Vian Hién, Lé Diing Muu, D3
Van Luu, Pham Ky Anh, Nguyén Xuan Tan, Nguyén Buong, Nguyén Nang
Tam va nhidu gido su khac (xem chang han [28, 29], [33], [36], [40, 41], [47],
[56], [59, 60], [65] ).

Bai toan can bang vecto duge Blum — Oettli [9] dua ra nam 1994. Lép
cac bai toan can bang vecto bao gom nhiéu 16p bai toan quan trong nhu: bai
toan bat dang thic bién phan vecto, bai toan toi wu vecto, bai toan diém bat
dong, bai todn bu vecto, bai toan can bang Nash vecto. Diéu kién t6i uu cho
bai toan can bang vectd va bai toan bat déng thic bién phan vecto da dugc
nhiéu tac gid quan tam nghién ctu (xem [1], [2], [9], [12], [15], [19], [22]-]25],
[40]-(42], [46], [52], [53], [61)-[64)).

Giannessi — Mastroeni — Pllegrini [19] da dan diéu kien du t6i wu cho
bat dang thiic bién phan vecto trong khong gian hitu han chiéu, Morgan —
Romaniello [46] thiét 1ap cac diéu kien Kuhn — Tucker cho bat dang thitc tia
bién phan suy rong vecto trong khong gian Hilbert. Cac diéu kién t6i uu cho
¢ — nghiém ctia bat ding thic bién phan vecto trong khong gian Banach dugc
Yang — Zeng [64] thiét 1ap. Céc diéu kien t6i wu trong [61], [63] dugc thiét lap
bang cach ching minh sy tuong duong gitta bat dang thiic bién phan vecto
va bai toan t6i uu vecto. Gong ([23] - [25]) da dan cac diéu kien t6i wu cho
nghiém hitu hiéu yéu, nghiém hitu hiéu Henig, nghiém httu hiéu toan cuc cho
bai toan can bang vecto khong c6 rang budc va cac diéu kién can cho nghiém
hitu hiéu ctia bai todn can bang vecto cé rang buoc véi cac ham kha vi. Cac
diéu kién t6i uwu cho bai toan bat ding thic bién phan véi cac rang buoc
khong tron loai dang thiic, bat dang thitc v rang buoc tap qua cac dudi vi
phan Clarke va Michel — Penot 14 van dé can dugc nghién cttu. Trong luan
an, chting toi nghién citu van deé nay.

Borwein — Lewis (1992, [10]) da dua vao khai niém phan trong tua tuong
doi (quasirelative interior) ctia mot tap 1oi trong khong gian vo han chiéu.
Trong khong gian httu han chiéu phan trong tua tuong déi tring véi phan
trong tuong dbi. Cammaroto — Bella (2005, [11]) da st dung khai ni¢gm phan
trong tya tuong déi ctia Borwein — Lewis [10] thay thé cho phan trong dé



