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TOM TAT
Bai toan hai cip néi chung dugc biét dén 12 mot 16p bai toan rat kho. Cac két qua hién nay chi co thé
giai 16p bai toan nay bang phuong phéap xap xi. Trong bai bao nay, bang cach (mg dung cac két qua ciia
BO dé S, thuét toan phan tich hang mot cuia ma tran va kha1 thac cac tinh chat cua cac ma tran nura xXac
dinh duong, ching t6i chimg minh rang bai toan hai cip toan phuong tuyén tinh c6 thé chuyén duoc
thanh bai toan toan phuong mot cip. Vi thé, nghiém t6i wu ctia 16p bai todn ndy c6 thé duoc giai mot

cach chinh xac.

Tir khéa: Bdi todn t6i wu hai cdp, bé d@é S, dinh li Farkas, quy hoach nira xdc dinh, thudt toan phén

tich hang mot.

1. MO PAU
Trong bai bao nay chung t6i nghién cuu bai
toan sau day, dugc goi la bai toan quy hoach hai
cap toan phuong tuyén tinh (quadratic-linear bi-
level (QLB) programming):
min c¢'x+d"y,
(xR

sty e argmin{g(x,y): p(x,y) <0},
trong dé

q(x,y)= xTAOx + yTBOy + ZaOTx + 2bOTy,
p(x,y)= xTAlx + yTBly + 2afx + 2b1Ty +a,

voi 4, eR"™, B, e R™" la cac ma tran dbi
xung, a, € R",b. € R" la cac vector, i =0,1; va
a € R.Cacham ¢(x,y), p(x,y) lacac ham toan
phuong ciia cac bién vector x,y . Pay 1a mot 16p
bai toan tdi wu c¢é rat nhiéu Gmg dung, tir an ninh
ndi dia (An, B., & et al., 2013), mang luo6i giao
thong (Migdalas, A., 1995), dén chién lugc dau tu
(Hu, X., & Ralph, D., 2007),... Tuy nhién, viéc
giai mot bai toan tdi wu hai cép 1a rat kho khan,
ké ca truong hop don gian nhit 1a ca hai cip déu
tuyén tinh. Cai kh6 ndm & chd, cac bién cua bai
toan cap trén (upper level) lai 1a nghiém tdi wu ciia
bai toan cp dudi (lower level). Boi vi rat kho dé
nghién ctru tinh chat ctia ham gia tri tdi uu
p(x)=min__, ¢(x.y),

st p(x,y)<0.

Mic du dd c6 nhiéu két qua vé ham gia tri tdi
uu @(x) (Gauvin, J., & Dubeau, F., 1982) nhung
dudi nhitng di€u kién rat chat. Vi vay, nhitng nghién
cuu trong linh vuc nay thong thuong st dung céac
phuong phap xap xi.

Trong nghién ctru nay, ching toi két hop cac

két qua dat duoc gan day vé Bb dé S (S-Lemma)
(Polik, I., & Terlaky, T., 2007), thuat toan phan
tich hang mot cua ma trén (rank-one decomposi-
tion algorithm) (Sturm, J.F., & Zhang, S.Z., 2003),
diéu kién tbi uwu cua cac bai toan SDP (semidefi-
nite programmlng) (AL, W., & Zhang, S.Z., 2009,
Yang Q., 2005) dé chimg mmh rang bai toan hai
cap (QLB) co the duoc chuyen ddi twong duong
thanh bai toan t6i wu mot cap toan phuong thong
thuong. SDP 1a mot 16p bai toan quy hoach 16i,
trong d6 ta can tim gid tri nho nhat (hogc 16n nhat)
cua mot ham tuyén tinh dugc xac dinh boi tich vét
cua cac ma tran trén noén cac ma tran nira xac dinh
duong (xem bai toan (SP.) & Muc 3 dudi day). La
16p bai toan quy hoach 16i nén SDP ¢6 thé dugc
giai mot cach hiéu qua. Tuy nhién, trong bai bao
nay chung ta khong giai bai toan SDP vi n6 con
phu thugc bién x cua bai toan cip trén, ma ching
ta s& khai thac cac tinh chat ctia chiing dé 1am cau
ndi trung gian nham dua bai toan hai cip vé bai
toan mot cap.
2. NOI DUNG VA PHUONG PHAP NGHIEN
cuu
2.1. Ngi dung nghién cuu

Két hop cac két qua vé Bo dé S, thuat toan phan
tich hang mdt ciia ma tran, khai thac cac tinh chét
ciia ma tran nua xac dinh duong, quy hoach ntra
xéac dinh dé tim diéu kién twong dwong cho phép
biéu dién tap nghiém ti vu cua bai toan cip dudi
thanh mot hé phuong trinh, bat phuong trinh. Qua
d6 chuyén doi bai toan hai cip vé mot cép.

2.2. Phwong phdp nghién ciru

Phuong phap nghién ctru toan 1y thuyét: phan
tich, tong hop, so sanh, danh gia cac két qua, cac
tinh chat cua cac doi tugng thong qua doc, nghién
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