PIEU KIEN CHINH QUY MANGASARIAN-FROMOVITZ
(the Mangasarian-Fromovitz constraint qualification)

Diéu kién chinh quy Mangasarian-Fromovitz (the Mangasarian-Fromo-
vitz Constraint Qualification [Piéu khién chuin héa rang budc Mangasarian-
Fromovitz]), viét tat 1a (MFCQ) c6 ngudn gbc ti bai bao cia Mangasarian
va Fromovitz (1967). Muc nay gidi thiéu diéu kién (MFCQ) mot cich day
dd hon phan trinh bay vian tit trong muc “Phan loai c4c bai todn quy hoach
toan hoc”.

Gia st X 1a khong gian Banach bitky (c6 thélay X = R"), f: X — R,
gi: X -=R@E=1,....m)vah;: X - R(j=1,...,s)lacac ham tron
C'! - tic 12 cac ham kha vi Fréchet tai moi di€ém clia X va cdc dnh xa dao
ham la lién tuc & trén X. Xét bai todn quy hoach todn hoc tron

min{ f(z) : = € D}, (1)
G d6 tap rang budc D dudc cho bdi cong thiic

D={zeX : q1(z) <0,...,9m(x) <0, ly(z) =0,..., hs(x) =0}.
(2)
Quy tic nhan t& dang Fritz John cho bai toan quy hoach tron. Gid
sit rang T la mot nghiém dia phuong ciia (1), é dé D dugc cho bdi cong
thitc (2). Khi do, ton tai cdc nhdn tit \g > 0, \y > 0,..., 0 > 0, 1 €
R, ...,/JJS € R, khéng dong thoi bang 0, sao cho )\Zgl( ) = 0vdii =
1,2,. , va

AoV f(z +2Ang +Zujwz 3)

Néu trong (3) ma ta c6 Ay = 0, thi ham muc tiéu f cta (1) hoan toan
khong tham gia vao viéc xdc dinh diém nghi ngd cuc tri z. D€ chac chac
chan c6 \y > 0, ngudi ta dua ra diéu kién chuin hoa rang budc sau day.
Dicu kién chinh quy Mangasarian-Fromovitz (viét tat: (MFCQ)). Ta néi
rang hé rang budc

g1(z) £0,...,9m(z) <0, hi(z) =0,..., hy(z) =0, 4)



thoa man diéu kién (MFCQ) tai # € D néu

(Céc véc t6 {Vh;(z) : j=1,...,s} 1adoc 1ap tuyén tinh,
J va ton tai v € X sao cho (Vh; ( ),v) =0,

véimdi j =1,...,s, va (Vg(z),v) <0,

|\ v6imdii=1,...,mmag(z)=0.

Quy tac nhan tir Lagrange cho bai toan quy hoach tron cho bai toan
quy hoach tron. Gid si rang & la mét nghiém dia phuong ciia (1), é dé D
dugc cho bdi céng thitc (2). Khi do, néu hé rang budc (4) théa mdn diéu
kién (MFCQ) tai ¥ € D, thi ton tai cdc nhdn tit \y > 0, ..., \p >0, 11 €
R, ..., us € Rsao cho \ig;(z) =0vdii=1,2,...,m, va

+Z)\ng +Zu]Vh (5)

Quy tic nhan ti Lagrange nay 1a hé qua cta Quy tic nhan ti dang Fritz
John vi, duéi diéu kién (MFCQ), trong (3) ta ¢c6 \¢ > 0 (khi do, bﬁng cach
chia hai vé cda (3) cho Ay, c6 thé coi \y = 1).

DE tir Quy tic nhan ti dang Fritz John riit ra Ay > 0, ngudi ta c6 thé s
dung Diéu kién chinh quy Abadie - 12 mot diéu kién yéu hon (MFCQ).

Néu cac ham trong (1) va (2) chi dudc gia thiét 1a Lipschitz dia phuong,
thi thay cho (MFCQ) ta c6 thé xét diéu kién chinh quy & dang dudi vi phdn
qua gidi han. Piéu kién nay chang nhitng c6 ich trong viéc thiét 1ap Quy tic
nhan tit Lagrange, ma con 1a co sé d€ nghién cuu tinh 6n dinh (stability) va
tinh yén tinh (calmness) cua cac bai toan quy hoach khong tron phu thudc
tham s6. Chung ta luu ¥ rang diéu kién chinh quy & dang duéi vi phan qua
gidi han 12 nhe hon diéu kién chinh quy ¢ dang dudi vi phdn Clarke.

Quay lai hé phuong trinh va bat phuong trinh trong (4), néu dit
G(ZL‘) — (91(517), s 7gm(x)7 h1($)7 SR hs(flf)) Vo € X7

thi ta ¢6 ham véc to G: X — R thudc 16p C'. Pao ham Fréchet ctia G
tai « dudc ky hiéu bdi G'(z). V6i K := R x {Ogs}, thAy rang K 1a n6n 10



dong (hon thé, K con 1a nén 16i da dién, vi né 1a giao ctia mot ho hitu han
cac ntia khong gian dong). Tap D trong (4) c6 thé biéu dién dudi dang

D={re X : G <k 0}, (6)

& d6 bat dang thic y' <y y? gitta hai véc to y', y? cé nghia la y> —y! € K.
biéu kién (MFCQ) 12 tuong duong véi diéu kién sau day

0 € int [G(7) + G'(7)(X) + K], (7)

& d6 int Q ky hiéu phan trong cta . Téng quat hon, vé6i Y 1a mot khong
gian Banach (c6 thé lay X = RP), K C Y la nén 16i déng, C C X la
mot tap 16i dong khéc réng, va G: X — Y 1a ham véc td thudc 16p C! cho
trudc, ta c6 thé xét hé bdt ddng thiic suy rong

G(x) <k 0, z €C, (8)
6 d6 y' <g y* c6 nghiala y? — y' € K, va ky hiéu tap nghiém ctia n6 bsi
D.V6imdi Z € D, tanéi rang hé bat dang thic suy rong (8) thdéa méan Didu
kién chinh quy Robinson (Robinson’s constraint qualification condition) tai
z néu
0 € int[G(Z) + G'(z)(C — &) + K]. 9)
Dé thay rang hé bit dang thic trong (6) 1a trudng hop riéng cia (8) va diéu
kién (7) 1a truong hop dic biét cta (9), khi ma ta c6 C = X. Diéu kién
chinh quy Robinson déng vai trd quan trong trong ly thuyét tdi uu.
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