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Lo1 cam doan

T6i xin cam doan day la cong trinh nghién cttu ctia toi dudi syt hudng dan cla
GS. TSKH. Nguyén Xuan Tan. Céac két qua viét chung véi GS. TSKH Nguyén
Xuan Tan va GS. TS. Nguyén Buong da dugce sy dong y ciia cac thay khi dua
vao luan an. Cac két qua néu trong luan 4n 13 mdi chua timg dude ai cong b

trude do.

Tac gia

Nguyén Thi Quynh Anh



Lol cam on

Luan an nay dugc hoan thanh tai truong Dai hoc Su pham - Dai hoc Thai
Nguyén duéi sy huéng dan cia GS. TSKH. Nguyén Xuan Tan. Trong sudt qué
trinh hoc tap va nghién ctu cia tac gid, GS. TSKH. Nguyén Xuan Tan da ting
bude chi dan tac gid mot cach tan tinh va nghiém khic, truyen cho tac gid rat
nhidu kién thiic khoa hoc va cudc song. Tac gid xin bay té long biét on sau sic

nhat dén thay.

Tac gia xin dic biet cdm on GS. TS. Nguyén Buong, ngudi thay da luon quan
tam, giip do va tao diéu kién cho tac gid tham gia semina cling nhém nghién
cttu trong sudt qua trinh hoc tap vita qua. Nhan dip ndy, tac gia ciing xin duge
bay t6 long biét on t6i cac thay: GS. TSKH. Pham Hitu Sach, GS. TSKH. Pham
Thé Long, GS. TSKH. Nguyén Dong Yen, PGS. TS. Ha Tién Ngoan, PGS. TS.
Nguyén Ning Tam, PGS. TS. Nguyén B4 Minh, PSG. TS. Phan Nhat Tinh,
PGS. TS. Pham Hién Biang, PGS. TS. Ha Tran Phuong, PGS. TS. Tran Dinh
Ké, TS. Ho Minh Toan, TS. Nguyén Thi Tuyét Mai da chi bdo tan tinh va cho
nhitng v kién déng gép quy bau cho luan an.

Tac gid xin dude bay t6 sy cdm on dén Ban Giam hiéu, Ban chii nhiém Khoa
Khoa hoc co ban truong Dai hoc Cong nghé Thong tin va Truyén thong, da tao
moi diéu kién thuan 1¢i cho tac gid hoan thanh luan 4n ciia minh. Tac gid cling
xin chan thanh cdm on Ban Giam déc, Ban Sau dai hoc Dai hoc Théai Nguyén;
Ban Giam hiéu, Phong Sau dai hoc, Ban chii nhiém khoa Toan, Bo mon Giai
Tich truong Dai hoc Su pham - Dai hoc Thai Nguyén; Vién Toan hoc va cac
nha khoa hoc tai cac co sd, da tao dieu kién va gitp d6 tac gid trong sudt qua

trinh hoc tap, nghién cttu va hoan thanh luan an.
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Téc gid xin chan thanh cdm on ban be, dong nghiép, anh chi em nghién ctu
sinh da luon gitup do, dong vién va khich 1é tac gia trong suét qué trinh hoc tap,

nghién cttu va lam luan an.

Tac gid xin gt tang bdé me va gia dinh than yéu clia minh niém vinh dy to

16n nay.

Tac gia

Nguyén Thi Quynh Anh



Muc luc

Chuong 1. MOT SO KIEN THUC CO BAN

1.1 Khong gian topo tuyén tinh 16i dia phuong Hausdorff . . . . . . .
1.1.1. Khong gian topo . . . . . . . . . ... oo
1.1.2. Khong gian topo tuyén tinh . . . . . .. ... ... .. ..

1.2 Noénvaanhxadatri. .. ... .. . ... ... ... .. .....
1.21. Nom . . . . o e
1.22. Anhxadatri . .. . .
1.2.3. Tinh lién tuc cia &nh xada tri . . . . . . . .. ... ...
1.2.4. Tinh 16i cia &nh xa datri . . . . . . . . . . . .. .. ...
1.2.5. Mot s6 dinh 1y diém bat dong . . . . . . ... ... .. ..

Chuong 2. BAI TOAN TUA CAN BANG TONG QUAT
21 DEE DA TOAN .« . . o o
2.2 Cachaitodn lien quan . . . . . . . . . ... L.

2.3 Sy ton tai nghiém ctia bai toan tya can bang tong quat loai 2

2.4 Sy ton tai nghiém clia cdc bai todn lien quan . . . . . . . . . ..
2.4.1. Baitodn tua quan hé bién phan . . . . . . ... ... ...
2.4.2. Bai toan tuya can bang vo hudng . . . . . .. ... ... ..
2.4.3. Bai toan bao ham thic tya bién phan Iy tuéng . . . . . . .
2.4.4. Bai toan tua can bang Iy tuéng . . . . .. ... ... ...

2.4.5. Céc bai toan tya can bang Pareto va yéu . . . . . . .. ..



v

2.4.6. Cac bai toan bat ddng thitc tya bién phan vécto . . . . . . 62
2.5 Su 6n dinh clia cac tap nghiém ciia bai toan tua can bing tong

QUAE . . e e 66

Chuong 3. BAI TOAN BAO HAM THUC TUA BIEN PHAN

PARETO HON HGP 70
3.1 Datbaitoan . . . . . . .. 71
3.2 Sytontainghiem . . . . . .. ... .. 75

3.2.1. Bai toan bao ham thic tua bién phan Pareto hén hop
trén-trén . . . ... L L L L 75
3.2.2. Bai todn bao ham thic tya bién phan Pareto hdn hop
trén-dudi . . ... 80
3.2.3. Bai toan bao ham thic tya bién phan Pareto hdn hop
dudi-trén . . . . . ... 81
3.2.4. Bai toan bao ham thic tya bién phan Pareto hdn hop

dudi-dudi . . . ... 82

3.3 Motsobaitoanlien quan . . . . . .. ... ... 84
3.3.1. Hé bao ham thic tua bién phan Pareto. . . . .. ... .. 84
3.3.2. Bai toan tya can bang Pareto hén hop . . . ... ... .. 87

Chuong 4. PHUONG PHAP LAP TIM NGHIEM BAI TOAN

BAT DANG THUC BIEN PHAN 92
4.1 Giéi thieu baitoan . . . . . . . .. ... . 92
4.2  Phuong phép lip an trén tap diém bat dong chung clia ho hitu

han cac anh xa khong gian trong khong gian Hilbert. . . . . . .. 95
Két luanchung . . . . .. ... ... ... . ... ... .. ... 103
Danh muc cong trinh cta tac gia lién quan dén luan an . . . . 104

Tai liéu tham khdo . . . . . . . . . ... ... ... ... ... 105



Bang ki hiéu va viét tat

Trong luan an nay ta dung nhting ki hiéu véi cac y nghia xac dinh duéi day:
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nén déi ngau chat cia nén C

n6n déi ngdu yéu ctia nén C

A la tap con cta B

A khong la tap con ctia B

hop cta hai tap hgp A va B

giao cua hai tap hop A va B

hiéu cta hai tap hop A va B

tong dai sé ctia hai tap hop A vi B
tich Descartes cua hai tap hop A va B
bao 161 ctia tap A

bao déng topo cta tap hgp A

phan trong topo clia tap hop A
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1. Ly do chon dé tai

Ly thuyét t6i wu vécto duge hinh thanh tit ¥ tudng vé can bang kinh té, 1y
thuyét gia tri ctia Edgeworth [14] nam 1881 va Pareto [41] nam 1909. Nhung tit
nhitng nam 1950 tré lai day, sau nhitng cong trinh vé diéu kién can v d cho
t61 wu ctia Kuhn - Tucker [28] nam 1951, vé gia tri can bang va t6i uu Pareto
ctia Debreu [11] nam 1954, 1y thuyét t6i wu vécto méi trd thanh mot 1y thuyét
mdi clia toan hoc hién dai, véi nhiéu tng dung trong thiyc té. Quéa trinh phat
trien mon 1y thuyét t6i wu tir t6i vu vo hudéng, t6i vu don tri cho dén t6i uwu
vécto da tri véi cac bai toan quen biét nhu: bai toan t6i uu vo hudng, bai todn
tua can biang vo hudng, cic bat dang thiic bién phan vécto, cac bao ham thiic
tira bién phan,... Nhan thiy can dua ra mot bai todn tong quat dé cé cai nhin
théng nhéat hon vé cac bai toan trong 1y thuyét t6i uu, ching toi nghién citu 16p
cac bai toan tua can bang tong quat.

Dé tim nghiém céac bai toan t6i vu va cac bai todn md rong, ngudi ta thuong
xay dung nhitng thuat toan dé tim nghiém cho tirng bai toan cu thé, tiy thuoc
dic trung ctia moi loai. Mot trong cac phuong phap doé la xay dung céc day lap
hoi tu vé nghiém. Chinh vi vay, viéc tim diéu kién du cho sy ton tai nghiém cta
cac bai todn 1a mot trong nhitng van dé quan trong khi nghién cttu cac bai toin
trong ly thuyét t6i wu. Cac két qua da dudce dua ra trude day chua thyc sy tong
quat cho cac bai toan hodc diéu kién ton tai nghiém con qué chat, nham khac
phuc nhitng van dé trén, ching toi lita chon dé tai nghién citu "Bai toan tiya can

bing tong quat vh mot sb ting dung".

2. Muc dich cia dé tai luan an



