TRUONG DAI HOC DONG THAP

Tap chi Khoa hoc s6 21 (8-2016)

BCQ VA BCQ MANH THEO HUOGNG CHO TAP NGHIEM
CUA BAT PHUONG TRINH LOI VA AP DUNG

e Huynh Ngoc Cam®

Tém tit
Trong bai bao nay, chiing toi gisi thi¢u khai ni¢gm cac diéu kién chinh quy msi gom BCQ theo
huéng, BCQ manh theo hudng va BCQ mo réng theo hudng. Hong thoi, chung toi nghién cuu moi
guan hé cua nhirng diéu kién chinh quy nay va ap dung vao |ép bai toan toi wu rang busc bat phirong

trinh 16i theo huéng.

Tir khda: Ham6i theo hurong, BCQ theo huéng, BCQ munh theo hurdng, BCQ mg réng theo huong.

1. Giéi thiéu

Trong I thuyét ti vu, didu kién tdi vu KKT
(Karush-Kuhn-Tucker) dugc nhiéu tac gia quan
tam nghién cau. Pé dam bao cho KKT la diéu
kién can cua ba toan ti wu rang budc, bai toan
can thoamot sd gia thiét trén cac ham rang budc,
céc gia thiét d6 goi la diéu kién chinh quy
(constraint qualification). Céc diéu kién chinh
quy duoc dung nhiéu cd thé ké dén SCQ, LICQ,
MFCQ, ACQ, BCQ [9], trong d6 BCQ Ia diéu
kién chinh quy téng quét nhat.

BCQ (basic constraint qualification) la kha
niém quan trong, quan hé chat ché vai cac khai
niém quan trong khéc trong giai tich 15i va li
thuyét tdi uu nhu chinh quy metric (metric
regularity), diéu kién ti wu KKT, bién sai (Error
bound), CHIP manh (strong conical hull
intersection property), chlnh quy tuyen tinh
(linear regularity) va xap xi tét nhit (best
approximation). Nam 1993, kha niém BCQ
dugc gi6i  thieu boi  Hiriart-Urrutty  va
Lemarechal [3]. Sau d6, khd niém ndy da dugc
mao réng boi cac tac gia [1], [5], [6]. Nam 2004,
Zheng va Ng [10] ding dudi vi phan suy bién
(singular subdifferential) dé gioi thiéu khé niém
BCQ manh (strong BCQ) trén Iop ham [6i nira
lién tuc dudi va ching t6 BCQ manh thuc su
manh hon BCQ. T&c gia st dung diéu kién chinh
quy ndy dé dac trung tinh chét chinh quy metric
cho bat phuong trinh 16i. Sau d6, Hu [4] d&
nghién ctru sau hon vé tinh chat BCQ manh bing
viéc gigi thiéu do do cua tdgp dich (end set) va
dua ra cac diéu kién tuong duong cho BCQ
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manh. Nam 2008, Li va cac cong su [7] da xé&y
dung diéu kién téi wu cho bad todn téi wu rang
buoc bat phuong trinh véi hé rang budc la cac
ham 16i khéng can naalién tuc dudi.

Trong bai béo nay, chang t6i gigi thiéu cac
khai niém BCQ theo hudéng, BCQ manh theo
hudng va BCQ mé rong theo huéng. Bong thoi,
chang t6i nghién ciru mot sb tinh chat va méi
quan hé giira c&c cdng cu ndy. Ap dung céc két
qua thu duoc, ching t6i xdy dung diéu kién téi
wu cho mot sb bai todn téi uu rang budc.

Truéc tién, chdng t6i nhic lai mot sb khéi
niém va tinh chit quan trong trong téi wu I0i
dugc gidi thiéu trong [2] ma ching t6i st dung
trong ba bao nay.

Pinh nghia 1.1 [2]. (1) Tap CcR" duoc
goi latdp l6i néu

(l-o)x+ayeC, Vx,ye C, Vae[0,]].

(2) Tap M c R" dugc goi latdp aphin néu

(I-a)x+aye M, Vx,ye M, Vae R.

(3) Bao aphin cuatap F —R" latap aphin
nho nhit chia F, ki hiéu aff F. Bao aphin caa
tap F chira tat ca céc té hop tuyén tinh cua céc
phan tir caa F.

(4) Phan trong twong doi coa tap 10i

CcR", kihiéu ri C, dugc dinh nghia nhu sau
ri C={xe R"|3e>0,B (x) naff CcC},
trong d6 B,_(x) lahinh ciutam x ban kinh e.
(5) Ham chi caa tap C ki hi¢u ., duoc
dinh nghia nhu sau

A
o (X) =

oo,

Xxe C,
xe C.
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Ki higu R=RU{+>}, c&c phép toan trén R
A+oo=+4oo+a =400, A% —oo;
Q—oco=—cota=—00, A% +oo,

a.(fe0) = teo.a =0, @€ (0,400];
a.(foo) = feo.a = Foo, @€ [—o0,0);

a

—=0, ae R;
+oo
+oo
—— =00, a€ (0,+);

+oo

=2 o Feo, ae (—,0).
a

Pinh nghia 1.2 [2]. Cho ham ¢: R" — R.
Khi @6 ‘

(D Mién hizu higu caa ham ¢, ki hiéu
dom ¢, dugc dinh nghia nhu sau

dom ¢ ={xe R" |#(X) < +oo}.

(2) Ham ¢ duoc goi 1a 16i néu véi moi
x,ye R" va 1€[0,]],tacod

¢((1-)x+1ay) < (1-D)o(x) +A4(y).

(3) Ham ¢ duoc goi la chinh thuwong néu
dom ¢ # & va — < ¢(x), Vxe R".

(4) Tap hop do thi trén caa ¢, ki hiéu
epi ¢, duoc dinh nghianhu sau

epi p={(X,@)e R"XR|xe dom ¢, ¢(X) <c}.

Pinh nghia 1.3 [2]. Cho tap con K dong,
16i cia R" va Xe K. Khi d6 nén phap tuyén
cuatap K tai X, ki hieu N(K,X), dugc dinh
nghia nhu sau

N(K,X)={X e R"|{X ,x-X)<0V¥xe K}. (1.1)

Pinh nghia 1.4 [2]. Cho ham ¢:R" - R
|a ham chinh thuong, 16i, nia lién tuc dudi va
X € dom ¢. Khi d06, ta co cac dinh nghia sau

(1) Dudi vi phan cia ¢ tai X, ki hiéu
0¢(X), dugc xac dinh bai
IP(X) ={X e R"| (X ,~D)e N(epi 9,(X,§(X)))}- (1.2)

(2) Duai vi phan suy biéen cia ¢ tai X, ki
hiéu 0”¢(X), dugc xéc dinh boi
9"¢(X) ={x e R"|(x,00€ N(epi ¢,(X,¢(X)))}. (1.3)

Nhan xét 1.5 [2]. V4&i ham ¢ nhu trong
binh nghial.4 va X e dom ¢, taco

(2) 9¢(x) ={x e R"|(X', x—X) < #(x) - 4(X), Vxe R"}.

(2) 07¢(X) = N(dom ¢,X).

(3) 9¢(X) = 9"¢(X) +9¢(X).

Cho ham ¢:R" — R laham chinh thuong,
16i, nira lién tuc dudi. Ta xét bat phuong trinh
161 sau

#(x) <0. (1.4)

Goi S la tgp nghiém cua (1.4), nghia la
S={xe R"|¢(x)<C}.

Gia st AcR", tich cia tap R"va tap A
duoc xac dinh boi

R*A={ta :te R", a € A}.

Qui woc R*A={0} néu A=.

Gia st S#, trong [10], Zheng va Ng da
gigi thiéu khd niém BCQ mo rong, BCQ manh,
BCQ nhu sau. )

Pinh nghia 1.6 [10]. (1) Bat phuong trinh
(1.4) dugc goi la thoa mén BCQ mg rong tai
X e dS neu

N(S,X) =09”¢(X) + R"0a(X). (1.5

(2) Bat phuong trinh (1.4) duoc goi lathoa
man BCQ mgnh tai XeodS néu ton tai
7€ (0,+<) sao cho

N(S,X) "B < 0”¢(X) +[0, 7]0¢(X)
trong d6 B lahinh cau don vi trong R".

(3) Khi ¢ laham lién tuc, bat phuong trinh

(1.4) dwoc goi lathoaman BCQ tai X 9S néu
N(S,X) = R"9¢(X). (1.7)

Cho f, ¢:R" - R laham i trén R", xét

bai toan t6i uu sau
min f(x) Vvoi ¢(x)<0. (CP)

Goi S={xeR"[#(X)<0} la tdp chap
nhdn dugc cua bai todn (CP), XeS la diém
chap nhgn duoc cuabai toan (CP).

Trong [7, Pinh |i 5.1], thay ho {g, :ie I}
boi ham ¢, taco ménh dé sau.

Ménh dé 1.7. Cho X 1& diém chap nhdn
dwoc cua bai toan (CP) va bat phuwong trinh
#(X) <0 théa man BCQ tai X. Khi d6 X la

(1.6)
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nghiém téi wu cua bai todn (CP) khi va chi khi
tontai 4 >0 sao cho Oe of (X) + 10¢(X) .

2. Piéu kién chinh quy theo hwéng

Tiép theo, bing céch thay xeR" boi
xe X+C_, téc gia trong [8] da gidi thi¢u dinh
nghia ham 16i theo huéng, nén phép tuyén 16i
theo huéng, dusi vi phan 16 theo hudng va mot
so khél niém quan trong khac.

Gia st F latap con cia R", nén sinh bgi
tip F, ki hiéu C, dugc dinh nghia nhu sau

Ce ={Au|120, ue F}.

Pinh nghia 2.1 [8]. Cho ham ¢:R" — R.
Khi dé ‘

(1) Ham ¢ duoc goi laloi theo hudng F tai
Xe R" néu véi moi x,ye X+C,. va 1€[0,1],
taco

¢((1-A)x+Ay) < (1= )P(x) + 19(y)-

(2) Ham ¢ duoc goi la léi theo huong F
néu ¢ 15i theo huéng F tai moi diém
Xe dom ¢.

Pinh nghia 2.2 [8]. Cho tap con K dong,
16i cia R" va Xe K. Khi ¢6 nén phép tuyén
cua tgp K tai X theo huéng F, ki hiéu
Ne (K, X), dugc xéc dinh boi
Ne (K, %) ={X e R"|(X ,x-%) <0, ¥xe Kn(x+C. }}. (2.1)

Pinh nghia 2.3 [8]. Cho ham ¢:R'—R la
ham chinh thuong, 16i theo huéng F, nua lién
tuc dudi va X e dom ¢. Khi d6

(1) Dudi vi phan cua ¢ theo huong F tai
X, ki hiéu 0.¢(X), duoc xéc dinh boi
Ied(X)={X e R"|(X ,~De N (€0 ¢,(X, (X))} (2.2)

(2) Durgi Vi phan suy bién ciia ¢ theo huéng
F tai X, ki hi¢u 97¢(X), dugc xéc dinh bai

IrP(X) ={X e R"|(X,0)€ N¢ (epi ¢,(X,¢(X)))}. (2.3)
Nhan xét 2.4. Truong hop {G cintF. Khi d6
(1) Ham ¢ 16i theo huéng F tré thanh ham
16i va diém X la cuc tiéu theo huéng F tro
thanh diém cuc tiéu.
(2) (2.1), (2.2) va (2.3) lan luot tro thanh
(1.2), (1.2) va(1.3).
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~ Két qua sau déy cua chiing toi 1a sy mé rong

ket qua trong [2] va[10] cho truong hop cd huéng.

Ménh dé 2.5. Cho ham ¢ nhu trong Hinh
nghia 2.3 va X e dom ¢. Khi dé

(1) %) ={X e R"[{X,x=%) <HX)—h(X), xe X+C.}.
(2) d7¢(X) = N (dom ¢, X).
(3) 9:p(X) = I p(X) + 9 (X).
Chirng minh. (1) bat
A={X e R"|(X ,~De Nz (epi ¢,(X,¢(X))},
B={X e R"[(X,x—X) <@(X)—#X), Vxe X+C.}. Ta
chung minh A=B. Gia sir X € A, theo Dinh
nghia2.3 (1), taco
(X', =1 & Nez (epi ¢, (X, 6(X)))
=((X, D, (% #(X) — (X, 6(X))) <0, Vxe X+C;
={((X,=D,(x=X,0(x) —d(X))) <0, ¥xe X+C,
= (X ,Xx=X)—@(X) +#(X) < 0, Vxe X+C,
= (X ,X=X) < #(X) - #(X), Vxe X+C,
=X € B.
Giasr X € B, taco
(X, X=X) < @#(X)—h(X), VXxe X+C,
= (X, X=X) <1 —@(X), Vxe X+C,, ¢(X) <1
= (X, X=X)—T +@(X) <0, ¥xe X+C., #(X) <r

= (X, =), (x=X,r —=¢(x))) <0, (x,1) & (X,8(X)) +Cp, F(X)<T
= (¢, =D, (1) = (X, @XM <0, (x.1)€ ((X,4(X)) +Cp. ) Nepi 6

= (X' ,—D e N, (epi ¢,(X,8(X)))
=X eA

(2) Giasit X € 97¢(X). Khi dotacod
(X',0)€ Ne (epi ¢, (X,4(X)))
(X ,0),(x Y)~(%, #X) <O V(x ) i ¢ (X ¢X))+Cre )
(X0, (x=%, y—@(X))) SO (X Y) € i p( (%, 4X)) +Crr)
(X ,0), (=X, y—@(X) <Q V(X ) € 6pi o (X, ¢(X))+ G- XR)
(X0, (x-%, y-9(X)) <O V(x Ve gi o (x+C,¢(X)+R)
(X ,0), (X=X, y-¢(X)) <O, V(x, ) € g p((X+C¢,R)
& (X ,Xx=X) <0, Vxe dom ¢ (X+C,)
& X e N (dom ¢,X).

(3) Gia st X ed.4(X). Khi do tu
X =0+X suy ra 9.4(X) c dra(X)+9.4(X).
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Ngugc lai, gid st X € 92¢(X)+0,.4(X), khi d6
tontai X € 97¢(X), X, € 0 H(X) VA X =X +X,
cho  (x,0)€ Nez(epi ¢,(X,8(X)))
(%, —1) € N, (epi ¢,(X,4(X))). Suy ra

((4,0),(x,1) = (X,4(X))) <0, V(x,r)€ epi ¢ ((X,4(X))+Cr.z)
& ((4,0),(X=X,r (X)) <0, V(x.r)e epi ¢((X,#(X))+Cg xR)
& ((4,0),(X=X,r —g(X))) <0, V(x.r)e epi ¢(X+Cp,d(X)+R)

& (%, X-X) <0, ¥xe X+C,

Sa0 va

va

<(X;,—1),(X,l') —(Y,¢(?))> < O, V(X,r)e epl ¢ﬁ((¥,¢(¥)) +CF><]R)
& ((%,~1), (X=X, =4(X)) <0, V(x,r)€ epi ¢ ((X,#(X)+Cr xR)
& (X%, Xx=X) = (r —¢(X)) <0, V(x,r)e epi N (X+Cq,p(X)+R).
Tur cac twong duong nay ta co

(X X=R) + (X, X—X) = (r —¢(X)) <0, ¥(x,r)€ epi ¢ (X+Cp,(X)+R)
& (X +%,X=X)— (= (X)) <0, V(x,r) e epi @ ((X,8(X))+Cg xR)
& (% +%,=1), (X=X, r —p(X))) <0, V(x,r)e epi N ((X,#(X))+Cryz )
(% +%,-D,(x1) = (X,6())) <0, ¥(x,1)e epi §N((X,#(X))+Crp )-
Suy ra (% +X%,~1)e Ngg(epi ¢,(X,0(X))
hay (X,-1)e N (i 4,(X,¢(X))). Do d6
X € 0 h(X). O

Cho ham ¢:R" — R |aham chinh thuong,
15i theo husng F, nira lién tuc dudi, ta xét bét
phuong trinh 16i sau.

#(x) <0. (2.4)

Goi S la tap nghiém theo huongF tai =
cua(2.4), nghiala S={xe Xx+C. |¢(x) <0}.

Gia st S#@, bang cach thay N(S,x), 9-¢(X)
va R'9¢(X) boi cac N (S,X), d0ro(X) va
R*9-¢(X), ching tdi gigi thiéu dinh nghia BCQ
theo huéng, BCQ manh theo huong, BCQ mo
rong theo hudng va xét moi quan hé gitra ching
nhu sau. )

Pinh nghia 2.6. (1) Bat phuong trinh (2.4)
dugc goi [athoa mén BCQ mg rong theo huong
F tai Xe dS néu

N (S,X) =02o(X)+R9-0(X). (2.5)

(2) Bét phuong trinh (2.4) dugc goi 1a thoa
man BCQ mgnh theo hudgng F tai Xe dS néu
ton tai 7€ (0,+c) sao cho

N (S,X) "B c 92¢(X) +[0,719,.6(X). (2.6)

(3) Khi ¢ laham lién tuc, bat phuong trinh
(2.4) duoc goi la théa mén BCQ theo huong F
tai Xe 0S néu

Ne (S, X) =R 0. ¢(X). (2.7

Nhan xét 2.7. (1) Néu {0} cintF thi (2.5),
(2.6) va(2.7) lan luot thanh (1.5), (1.6) va (1.7).

(2) Voi moi X € 9.4(X) va Xe dS, taco
(X, X=Xy <9(X) - #(X) <0, Vxe (X+Cc) NS,
X € N¢ (S,X).
R*9¢. (X) € N, (S,X). Do d6, bat phuong trinh
(2.4) thoa man BCQ theo huéng F tai Xe dS
khi vachi khi N (S,X) c R"9-4(X).

(3) Khi d.¢(X)=9, ta co: BCQ mo rong
theo huong F tai X < BCQ manh theo hudng
F tai X © N.(S,X) =0d7¢4(X).

That vay, gia s (2.4) théa man BCQ mo
rong theo hudéng F tai X, taco

N (S.%) = 056(X) + R0 4(X).
Do 9.¢(X) =9, tacd N, (S,X) =d-o(X).

Gia s (2.4) thoa man BCQ manh theo
huéng F tai X, tacd

N (S, X) "B c 97 ¢(X) +[0, 7]09: (X).

Do 9,.4(X) =@, tacd N.(S,X)NBcIZ¢(X).
Lay X e N.(S,X) suy raton tai t>0 sao cho
tX € N (S,X) " B. Do d6 tx € d7p(X) suy ra
X € dzp(x). Dan dén N.(S,X)co:4(X). Bao
ham nguoc lai dé dang chang minh dugc vi
o7 #(X) = N (dom ¢,X) = N, (S, X).

Vay N¢(S,X) =0979(X).

(4) Khi ¢ liéntuc, F lahinh cau don vi, ta
co Jdrg(X)={CG. Khi d6, N-(S§SX)=N(SX),
dr #(X) = 0" ¢(X). Do d6 theo [9], taco

= BCQ manh theo huéng F tai X

= BCQ mo rong theo huéng F tai X

< BCQtheo huong F tai X.

Vi du sau day chang to khéi nigm BCQ theo
hudng caa ching t6i 1a tong quét hon khéi niém
BCQ trong [10].

Suy ra Din  dén
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Vi dy 28 Cho F, =(-10), F,=(0] va

ha X, Xx<0
am ¢(x)= {xz, x> 0.

Khi d6 ¢ khong la ham 16i nhung ¢ 15i
theo huéng F, va F, tai 0. Do d6, bat phuong
trinh #(x) <0 khdng théa mén BCQ tai 0 cua
binh nghia 1.7(3) nhung ¢(x) <0 thoa BCQ
theo hudng F tai O cia Binh nghia 2.7 (3).

That vay, ta cd G ={tu, t=0, ue R} =(—<0,
S={X€ (—,0]|#(X) <G =(—==,0]. Vi 1€][0,]]
vavoi X, ye (—eo,0], taxét cac truong hop sau.

Truonghop 1. x=y=0. Taco

P(Ax+([1-A)y) =0=4A¢(x) + (1= )p(y).

Truong hop 2. Xx=0,y<0. Taco
P(Ax+(1-A)y) = p(1-A)y) =1-A)y = 1= D)e(y) + A16(X).

Truong hop 3. X< 0,y<0. Taco
P(Ax+(1-A)y) = Ax+ (1= A)y = 19(X) + (1= A)@(y).

Vay ¢ 16i theo huéng F, tai O.

Cp, ={tu, t20, ue F,} =[0,+).Voi
mdi s thuc Ae[0,1] vavéi X, ye [0,+), ta
Xét cac truong hop sau.

Truonghop 1. x=y=0. Taco

P(Ax+(1-A)y) = 0= A¢(X) + 1= )p(y).

Truong hop 2. x=0,y>0. Taco
P(Ax+(1-A)Y) = (1~ A)y) = 1~ A)*y* < (L= Ay = (1~ @(Y) + 26(X).

Truong hop 3. x>0,y >0. Taco
PAX+ A= A)Y) = (Ax+ (A=) Y)? = 22X + (A= 1)? y* + 2A(1- A)xy
va

A9(X) + (1= Dg(y) = Ax* + (1= ) y*.

Tu déay taco

Ap(X) + (1= A)e(y) - p(Ax+ (1-2)y)

= A +(1-A) Yy = A°X° —(1-1)°y—2A(1- A)xy
= AX(1-A)+ AA-A)y* —22(1- A)xy

> 2 A2 (1= 2) A(1— A)y? — 2A(1— A)xy

= 2A(1- A)xy — 2A(1- A)xy

- 0.

Suy ra ¢(Ax+(1-4)y) < A¢(x) + (1- A)g(y).
Vay ¢ 16i theo huéng F, tai O.
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Mit khac, tacé
N (S,0)={X € R[{X',x) <0, VX< 0} =[0,+).
9, #(0) ={X € R|(X,%) < ¢(x)-¢(0), Vxe C.}
={X e R[(X,X) <X, VX< O} =[1,+o0).
Suy ra N (S0)=R"9.¢(0). Do do
#(x) <0 théamén BCQ theo huéng F, tai O.
Tuong tu tacod
N, (S,0)={X e R[{X,X) <0, VX=0} = (~<°,0].
I H0) ={X € R|(X, %) <h(x)~¢(0), Vxe C. }
={X eR|{(X,)<x, Vx>0
={X eR|X <x, Wx=>0
=(—0].
Suy ra N (S,0)=R"d, ¢(0). Do do, taco
#(x) < 0 thoa BCQ theo husng F, tai O.
3. Diéu kign téi wu theo huéng ’
Tiép theo, chl]ng t6i x&y dung diéu kién toi
uu cho céc bai toan toi vu theo hudng nhu sau.
Cho f:R" — R |aham chinh thuong, 16i
theo husng Fva ¢:R" —R la ham chinh
thuong, 16i theo huéng F, lién tuc trén R", xét
céc bai toan toi uu sau.
Bai toan toi vu khéng rang bugc

min f (x) voi xe R". (PF)
Bai toan tbi wu rang budc
min f (x) véi ¢(x) <O0. (CPF)

Gia st S={xeX+C.|g¢(X)<0O} la tap
chap nhan duoc caa bai toan (CPF).

Piém Xe R" duoc goi la nghiém cua bai
toan (CPF) theo huéng F néu ¢(x) = ¢(X),
Vxe SN (X+C;).

Pinh Ii 3.1 [8]. X la nghiém toi wu theo
huéng F cua bai todn (PF) khi va chi khi
O€ o, f(X).

Tir [7, Dinh I 5.1] tac6 két qua sau cho dic
trung cua diém chap nhan dugc X la nghiém
theo huéng F ciiabai toan toi uu (CPF).

Pinh |i 3.2. Cho X |a diém chap nhdn duoc
cia bai toan (CPF) va bat phwong trinh
#(X) <0 thsa mén BCQ theo huéng F tai X va
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ri domf Nri Snri(X+C.) =& Khi @6 X la
nghiém téi wu theo huong F cua bai toan (CPF)
khi va chi khi téntai 4 >0 sao cho

O 9, f (X)+ 10, ¢(X).

Chieng minh. Piéu kign can. Gia sir J; la
ham chi trén S. Khi d6 X langhiém téi uu theo
huéng F cuabai todn

min (f +J5)(x), Vxe R".

Do do, theo binh Ii 3.1, ta ¢ 0e 9, (f +8.)(X).
Vi ridomfnri Snri(x+C.)#< nén theo [8,
Pinh |i 2.5], ta c6 Oe d, f(X)+0,5,(X). Tur
d:05(X) = Ni (§,X), tacod 0e 9, f(X)+N.(SX).
Vi bat phuong trinh ¢(x) <0 thoa man BCQ
theo huéng F nén N_(S,X)=R"9.4(x). Do do
0e d; f(X) +R9:4(X). Vi VAY 0e 9, f (X)+10,.¢(X),
120.

bieu kién du. Gia st 0ed, f(X)+0.4(X),
A>0. Khi d6taco Oe 9, f (X)+R*3, 4(X).

Do bat phuong trinh ¢(x) <0 thoa méan
BCQ theo huéng F tacod N.(S,X)=R0.4(X)
nén Oed.f(X)+N.(S,X). Khi d6 ton tai
£ed . f(X) sao cho —-£e N.(SX). Tu
-&e N (5X) taco

(—E, X=Xy <0 (&, x—X) 2 0.

Tu e d. f(X) taco
(£, x=X) < f(X) - f(X), VXxe SN (X+C.). (2.9)
Két hop (2.8) va(2.9) taco

f(x)> f(X), Yxe SN(X+C.). O

(2.8)

Cubi ciing, chiing toi duara vi du sau minh
hoakét qua dat duoc trong Pinh i 3.2.
Vidy 3.3.Cho F =(-1,0) c R vabai toan
t6i wu rang buoc
min f (x) vai @¢(x) <0,
trong d6 f(x), #(x) lan luot xéc dinh nhu sau.

2
T I L
X) = va X) =
1, >0 ¢ x?,  x>0.
X

Khi d6 C, ={tu, t>0, ue F} = (~,0],
S={xe (=o0,0]|#(X) < O} = (—o,0]. Theo Vi
du 2.8, taco 0.¢(0)=[L+e) va bit phuong
trinh @¢(x) <0 thoa BCQ theo huéng F tai
x=0.

Mat khéc, ta co ri domf nri Smri(0+C. )22 va

o F(O)={X e R|(X,X) < f(X)—(0), Yxe C.}
={X e R|(X,X) <X, VX0
={X e R|(X,D>x, V<0
={X eR|X =%, VX<
=[0,+o0).

Chon X =0, X,>1, 4=0. Khi d6, X €9, (0),
X, €d.4(0) va x +4Ax,=0. Do do
Oe d. f(0) + 40-¢(0). Theo binh Ii 3.2, ta c6
Xx=0 la nghiém theo huéng F tai T cua bai
toan.

Bai béo ndy dugc hd tro boi Dé tai cip co
s6 ma sd CS.2015.01.25 tai Truong Pai hoc
DPdng Thép.
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THE DIRECTIONALLY BCQ AND STRONG BCQ OF SOLUTION SET FOR
CONVEX INEQUALITIESAND APPLICATIONS

Summary

In this paper, we introduce new notions of constraint qualifications, including directionally BCQ,
directionally strong BCQ and directionally extended BCQ. We aso study relationships among these
constraint qualifications and their applications in optimization problems of directionally convex
inequalities.

Keyword: Directionally convex function, directionaly BCQ, directionaly strong BCQ,
directionally extended BCQ.
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