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ABSTRACT

This paper investigates bilevel optimization problems and their well-
posedness. First, many kinds of approximate solutions to such
problems are defined, and then based on these approximate solutions,
various kinds of well-posedness for the underlying problems are
introduced. By using conditions related to the continuity properties of
multivariable functions, sufficient conditions for the relationship
between the mentioned well-posedness properties are formulated.
Many examples are given to illustrate the obtained results.

TOM TAT

Trong bai bdo nay, bdi todn quy hoach hai mirc va tinh chat dat chinh
ciia ching dwoc tdp trung nghién cieu. Trude hét, cic dang xdp xi
nghiém cua bai toan dang xét dwoc xay dung va tir do, cac khai niém
ddt chinh theo nhiéu nghia khdc nhau ciia I6p bdi todn ndy ciing dwoc
dé xudt. Bdng viéc sur dung cac diéu kién lién quan dén tinh lién tuc cua
ham nhiéu bién, diéu kién di cho cdc méi quan hé cua cac loai dat
chinh da duoc dé xudt ¢ trén dwoc thiét lap. Mot $6 vi du minh hoa cho
két qua nghién civu ciing dwoc dwa ra.

1. GIOI THIEU

hoi, nhiéu mo hinh tdi wu héa ciing dwgc dé xuat va

Ti wu hoa 1a sy lya chon mot phwong an t6t nhét
(d6i voi mot sé tiéu chi) tir tap hop cac lwa chon chap
nhan duoc di co. Bai toan tdi wu dong vai trd quan
trong trong viéc giai quyét cac van dé thyc tién cua
hau hét cac linh vuc trong cuc séng nhu khoa hoc
mdy tinh, ky thuét, y hoc, sinh hoc, kinh té, thiét ké
va van dé dua ra quyét dinh trong viéc quan ly nhiéu
linh vyc khac nhau (John et al., 2004; Khan et al.,
2016; Kassay et al., 2018). Chlnh vi vay, ly thuyét
t6i uu luon duge xem 14 linh vyc quan trong hang
dau cua toan hoc trong viéc dap tng cac nhu cau cia
cuoc Song Nguoc lai, nhitng tinh huong thyc té cuia
doi song lao dong san xuat 1a nguon déng luc vO tan
da thic day sy phat trién lién tuc cua ly thuyet t6i vu
trong hon mot thé ki qua. Tir sy phat trién cua xa
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nghién ciru nhu cac bai toan téi wu hoa da muc tiéu
(Pardalos et al., 2017), bai toan tdi wu véi dit liéu
khéng chic chin (Jiang et al., 2021), ti uu hoa toan
cuc (Hansen et al., 2003), t6i wu hoa trong khong
gian v6 han chiéu (Chen et al., 2006), t6i wu héa to
hop (Grétschel et al., 2012), toi wu hoa ngiu nhién
(Marti et al., 2005), ... Nhitng mé hinh t6i wu hoa
nay dugc cac nha toan hoc trén thé gisi khong nging
phat trién va (ng dung manh mé trong rat nhiéu linh
vuc (Lignola et al., 1997; Ye et al., 2010).

Trong nhimg niam gan day, bai toan téi wu da
dugc rat nhidu nha toan hoc trén thé giéi quan tim
nghién ctiu vé 1y thuyét I1an viéc trién khai diy sb
cho nhiéu tinh hudng thudc cac linh vuc khoa hoc,
cong nghé, kinh té, xa hoi. Ban doc ¢6 thé tim hiéu
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& mot sb nghién clru dién hinh nhu Dempe et al.,
(2006), Dempe et al. (2018), Sinha et al. (2017), Li
et al. (2022), Mehlitz et al. (2021). Tuy d6i v6i bai
toan quy hoach hai muc, cac nghién cau tap trung
vao diéu kién tdi wu, tinh 6n dinh cua nghiém nhung
cac két qua nghién ctru chu dé dat chinh di vai lop
bai toan nay con han ché chua twong xing véi vai
trd va tim quan trong ciia no.

L4y cam hung cia cac cong trinh nghién ctru cac
dang nghiém xap xi, trong bai bao nay, mot s6 loai
dat chinh cua bai toan quy hoach hai muc duoc tap
trung xem xét dong thoi méi lién két cua cac dang
dat chinh trén nén bai toan quy hoach hai mirc ciing
duoc giai thich.

2. KIEN THUC CHUAN BI

Cho X, Y 1a cac khong gian dinh chuan, mot phép
twong ung G:X 3 'Y dugc goi 1a mot anh xa da tri
hay anh xa gia tri tap néu véi moi x € X duogc cho
tuwong (ng va&i duy nhat mot tap con trong Y duoc ki
hiéu boi G (x).

Pinh nghia 2.1. (Gopfert et al., 2003, Dinh
nghia 2.5.1, tr. 51) Anh xa da tri G: X =3 Y dugc goi
la:

(a) nira lién tuc trén (usc) tai x, € X néu bat ky
lan cén V cua G(x,), ton tai mot 1an can U cua x,
sao cho G(U) c V;

(b) nira lién tuc dudi (Isc) tai x, € X néu bat ky
tap mo VY cta Y voi G(x,) NV # @, ton tai mot 1an
can U cta x, sao cho G(x) NV # @ véi moi x € U,

(c) lién tuc tai x, € X néu né 1a usc va Isc tai x,.

Nhan xét 2.1.

(a) Néu 4nh xa G khong nira lién tyc trén tai x, € X,
khi d6 ton tai mot 1an can V, cua G (x,) sao cho véi
mdi 1an can U, cua x,, ta duoc x,, € U, thoa man
G(x,) N (Y\V,) # @, hoac trong duong ton tai mot
day {x,} hoi tu dén x, sao cho véi mdi n, ta c6
Zy € G(x )\ V-

(b) Néu anh xa G khong nira lién tuc dudi tai
Xo € X, khi d6 mot tap con m¢o V, trong Y thoa méan
G(x0) NV, # @ va véi mdi lan can U, cua xg, ton
tai x, € U, thoa G(x,) NV, =0, hoic twong
duong ton tai mot z, thudc G (x,) va mot diy {x,,}
hoi tu dén x, sao cho bat ky day {z,}, z, € G(x,)
khong hoi tu dén z,.

Bo dé 2.1. (Hu & Papageorgiou, 1997, Ménh dé
2.19, tr. 41) Néu G (x,) 1a tdp compact, khi do G 1a
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usc tai x, néu va chi néu véi day bat ky {x,,} hoi tu
Vé X v y, € G(x,), ton tai day {n, .} Dol tu vé
Yo € G(xo).

Pinh nghia 2.2. (Bourbaki et al., 2013, Dinh
nghia 1, tr. 360) Ham f: X — R duoc goi la ntra lién
tuc dudi ( hoic nua lién tuc trén) tai mot diém a €
X, néu voi mdi h < f(a) (hoic mdi k > f(a)), ton
tai mot 1an can V cua a sao cho h < f(x) ( hoic
k > f(x)) véi mdi x € V. Mot ham gia tri thuc
duoc goi la nira lién tuc dudi (nura lién tuc trén) trén
X néu no lién tuc dudi (lién tuc trén) tai moi diém
cua X.

Béy gio, xem xét bai toan téi wu hai muc ¢6 thir
bac cua hai hoc nhiéu nguoi choi. Trude tién, voi
mbi x € X, xét bai toan tdi wu

myin{f (x,y):y €Y}, (OP)

trong d6 X ¢ R™\{@},Y c R™"\{@} va 4nh xa
f:R™x R™ - R. Day 1a bai toan cua ngudi dua ra
quyét dinh mtrc dudi. Ky hiéu

¢(x) = min{f(x,y):y € Y}
1a gi4 tri toi wu cua bai toan (OP) khi Y 1a mot
tap dong, khac rong.
Anh xa ¥: X - R"™ dugc xac dinh boi
Vx €EX,Yp(x) ={y €Y:f(x,y) < p(x)}

1a anh xa nghiém cua bai toan (OP) va d6 thi cua
no6 dugce ky hiéu bai

graph ¢y == {(x,y):x € X,y € Y(x)}.

Cho 4nh xa F: R™ x R® - R. Xét bai toan toi
uu hai muc:

mxin{F(x, v): (x,y) € graph,x € X}. (BOP)

Ky hiéu tap nghiém cia bai toan (BOP) la
Eff (F,f,X,Y).

Vidu 21. Cho X =Y =[-2;2] va F, f: R x
R — R duoc xac dinh boi

Fx,y) = (x =2+ (y - 1)
fl,y) =x3—y3

Taix =a=minf(ay) =a®>—-8=¢(a)
YEY

= @) =x°—8=19(x) = {2}
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graph ¢ = {(x,2):x € [-2; 2]}.
Khi do,
. _ . _ 2 _
min F(x,y) = r;lel)lél(x 2)+1=1.
yeP(x)
Vay, Eff (F,f,X,Y) = {(2,2)}.

3. CAC DANG PAT CHINH CUA
NGHIEM BAI TOAN QUY HOACH
HAI MUC

Phan nay dé xuét cac khai niém dat chinh cho bai
toan (BOP) dua trén cac khai niém dat chinh da
duogc nghién ctru d6i v6i bai toan tdi uu (Miglierina
et al., 2005).

Cho 4nh xa da tri Q: RT 3 R™ X R™ duoc x4c
dinh bai véi moi € € RY,

,y)EXXY:f(x,y) < p(x)+¢,
Q(e) = .

F(x,y) < min F(x,y) +¢
yEP(x)
Céc tinh chét cua Q(e) s& dugc trinh bay ngay
sau day:
~ Mgénh dé 3.1. Tir dinh nghia c6 thé suy ra truc
tiep
(@) Q(&) 1a ham don diéu trén R*, tac 14,

g < & = Q) € Q(ey), Ve, &, ERY

(b) Q(0) = Neso QD).

Ménh dé 3.2. Ly £ € R*,X,Y la cac tap con
khac rong cia R™ va R™.

(i) flalién tuc trén X X Y;
(ii) F 1a ntra lién tuc dudi trén X X Y.

Khi d6, Q(¢) 1a tap dong. Hon nita, néu X X Y 1a
compact thi Q(&) la compact.

Cheng minh
Theo dinh nghia, ta co
(,y) eXXY:f(x,y) <p(x)+¢
Q) =

F(x,y) < min F(x,y) +¢
yep(x)

Ly (xn, ) € Q(g). Gid st rang (x,, y,) -
(%0, ¥0)- Khi do,
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F(xp y) < min F(x,y) + ¢

{ f(x‘ru yn) < (p(xn) +e€
YEP(x)

:{ f(xn,yn)Sf(xn,Y)+£,VyEY
F(xn,y) S F(x,y) +&,Vx € X,y € Y(x)

{ f(xn'yn)_f(xn,}/) <egVyey
F(xpy,) S F(x,y) + & Vx € X,y € (x)

Diéu nay két hop Véi tinh lién tyc cia f va nira
lién tuc dudi cua F suy ra

=>{ f(x0,¥0) = f(x0,¥) S VY EY
F(x0,y0) < F(x,y) + & Vx € X,y € (x)

Do do,

f(x0,¥0) < @xo) +
F(x0,y0) < min F(x,y) +¢
YEP(x)

Hay (x0,y0) € Q(¢), twong duong Q(e) la
dong.

Hon nfta, X XY la tap con compact cua
R™ X R"nén Q(g) «cing 1a  compact.
[ ]

Ménh dé 3.3. Vi £ € R* cho truéc. Gia sir rang

(i) X va Y 1a cac tap 15i;

(i) F 1a tya 16i trén X x Y, tirc 1a voi moi a €
R, tap hop

lev.,F = {(x,y) € R%:F(x,y) < a} Q)
12 mot tap 15i.

(iii) f la affine trén X XY, tic la vai moi
(x1,v1), (x5, y,) € X X Yvat € [0;1] taludn co

f((l =) (x,y1) + t(xZ:Y2))
= A -t)f(x,y1) +tf (x2,¥2) 2
Khi d6, Q(¢) 1a tap 16i.

Chizng minh
Lé‘y (x1, 1), (x2,¥2) € Q(e) =
f(xliyl) < (p(xl) +e (3)
F(x1,y,) < mip F(x,y) +e 4
yeP(0)
f(XZJyz) < (p(XZ) + &€ (5)
lF(xz,yZ) < mip F(x,y) +e (6)
yeP(x)
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Tu (1), (4) va (6) suy ra
F((l — ), y1) + t(xz:YZ))

< mip F(x,y)+e )
yey(x)

Tu (2), 3) va (5) suy ra
F( =)y, p1) + t(x2,¥2))
= (1 = 0)fCer, y1) + tf (x2,¥2)
<1 -te(x) +telx,) +¢
SA-f(x,y) +tf(xp,¥) + e Vy €Y
=f((A -0y, ) + f(t(x2,y)) +,VyEY. M

Pinh nghia 3.4. Bai toan (BOP) duoc goi la B-
dat chinh khi va chi khi Q 1a nira lién tuc trén tai € =
0.

Dinh nghia 3.5. Mot day {(xp, y)} € X XY
dugc goi la day nghiém xap xi cua bai toan (BOP),
néu ton tai g, > 0 va &, — 0 sao cho

fOo ) < 0(xy) + &y,
F(xn,yn) S min F(x,y) + &,
yep(x)

Pinh nghia 3.6. Bai toan (BOP) duoc goi 1a H-
dat chinh néu véi moi day {(x,, y,)} € X X Y voi
(xn, yn) = (%, %) € Eff (F,f,X,Y) thi

F(xp,yn) = min F(x,).
yep()

Dinh nghia 3.7. Bai toan (BOP) dugc goi la DH-
dat chinh néu

g(f) diam Q(e) = 0,

trong do, diam(A) = sup{d(x,y)|x,y € A} véi
A 13 tap con khéc rong.

Pinh nghia 3.8. Bai toan (BOP) duogc goi la L-
dat chinh néu moi day nghiém x4p xi déu trich dugc
diy con hoi tu vé mot phan tir trong tap nghiém
Eff (F, f, X, Y).

Vidu 3.1. Cho X,Y, F,f,du(yc xac dinh nhu Vi
du 2.1. Khi d6, tdp nghiém xap xi dugc xac dinh boi

(t,y) eXXY:f(x,y) < p(x) + ¢,
F(x,y) < min F(x,y) +¢
YEP(x)

Q) =
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_{(x,y)EXxY:x3—y3Sx3—8+s}
B x=-22+@F-1%<1+e¢

={ (x,y)eXxY:yzi/m}
(x=2P+@-D*<1+e)

R rang Q(¢) 1a compact, nén c6 thé ap dung B6
dé 2.1 dé chirng minh tinh nira lién tyc trén cua Q
nhu sau. Ly {&,} € R* tiy y va hoi tu V& 0, Vi
mai day {(n ¥}, CnY) € Q(ey), cin chiing
minh day {(x,, ¥,)} S& c6 diy con hoi tu vé phan tir
cua Q(0) = {(2,2)}.

Vi €, = 0 nén ton tai n, € N sao cho, véi moi
n = n, duoc

38—¢, <y, <2 (3.1
(/B —1)" < Gou = 22+ O — 1)?

<1+e, (3.2)
Tu (3.1) suy ralim y,, = 2.
Theo dinh 1y kep (3.2) dan dén
lim ((x, =2)>+ (O —DH =1
e lim(x, —2)2=0
© limx, = 2.
Suy ra, {(xp, )} = (2,2) € Q(0).
Vay bai toan (BOP) 1a B-dit chinh.
* V6i F(oxp, Yn) = (o — 2)% + (y, — 1)?
Ceno ) = (£,7) = (2,2)
Fluy) »(2-2+2-1%*=1
va

min F(x,y) = 1.
yeP(x)

Vay (BOP) la H-dat chinh.
* V6i moi (x,y) € Q(e),

{ y23\/8—£
(x—22+@-12<1+¢

x—22+@y-2)2<1+e—(y—-1D2+(y—2)?
=14+e—-2y+3

<4+e-238—¢
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=e+22-Y8—¢)

—ey—
4+23\/8—s+(3\/8—s)
< 3e.

= (x1,¥1) € Q(€),2, = (x3,¥,) € Q(e)
= ||z, — z,|| < 2V3e - 0, khie - 0.

Véi z;

Hay [lz; — 23]l = 0 khi e - 0.

Tuc 13,

glg diam Q(e) = 0.

Vay bai toan (BOP) la DH-dit chinh.

Phan con lai cia muc nay, nghién cru méi quan
hé gitta cac loai dat chinh cia bai toan (BOP) va cac
dac trung cua chung.

Pinh Iy 3.9. Bai toan (BOP) 1a B-djt chinh khi
va chi khi moi day nghiém xap xi {(x,, yn)} €
(X X Y)\Eff(F,f,X,Y) déu trich duoc diay con
{(tngr Yn,,)} thoa man (x,, v, ) h6i tu v& mot phan
tir (%, y) € Eff (F, f,X,Y).

Chizng minh

(Diéu kién can) Gia sir bai toan (BOP) 1a B-dat
chinh nhung ton tai mot diy nghiém xip xi
{(xn, yn)} trong (X x Y)\EFF (F, f, X, Y) va ddy nay
khong trich dugc ddy con hoi tu vé bat ki phan tr
nao trong Eff (F, f,X,Y). Bay gi¢ s€ chiing minh
rang véi moi lan can mo W cua Eff (F, f,X,Y) va
v6i moi ny, & ton tai n > n,, sao cho théa man
(%, Vn) € W. Xét hai treong hop sau:

Truong hop 1: Néu Eff (F, f, X, Y) 1a tap mo thi
W =Eff (F,f,X,Y).

Truong hop 2: Néu Eff (F, f, X,Y) la tap dong
th1 v6i mdi n, ton tai mot vai sé &, > 0 sao cho

=Eff (F,f,X,Y) + 8,B, trong d6 B 1a qua cau
don vi mo trong khong gian tich X XY wvi
(xn, yn) € Eff (F, f,X,Y) v6i moi n.

Mt khac, Q(0) = Eff (F, f, X, Y) va ton tai mot
day {e,} c R* véi &, —» 0 sao cho v4i moi n thi
(%n, yn) € Q(g,) nén Q la khong usc tai 0 (xem
Nhan xét 2.1). Didu nay vo 1y vi (BOP) la B-dt
chinh hay Q 1a usc tai € = 0.

(Diéu kién q&) Gia sir (BOP) khong la B-dat
chinh. Khi d6, ton tai mot tap moé W < X x Y thoa
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man Eff (F,f,X,Y)=Q(0)cW va mét day
{e,} € R*, &, = 0 s5a0 cho v6i mdi n ton tai

(X, yn) € Qe \W.

Tu sy xdc dinh cua énh xa Q suy ra day
{ (¥} 1a mot day nghiém xap xi Gng véi {e,}.
Mat khac vi Eff (F, f,X,Y) ¢ W nén c6 {(xy, yn)}
la mot ddy nghiém xap xi théa mén diéu kién
{(x )} © (X x Y)\EFf (F,f,X,Y). Ap dung gia
thiét suy ra ton tai mot day con {(xy,,¥n,)} cua
{Cen, 7)) sa0 - cho (xn, I,) =
(x,y) €eff(F, f,X,Y) c W .Dbiéu nay mau thuan vi
(%, V) & W vGi moi n. [

Pinh Iy 3.10. Néu bai toan (BOP) 1a L-dat chinh
thi né ciing 1a B-dat chinh.

Chizng minh

Trudc hét, néu bai toan (BOP) 1a L-dat chinh thi
tap nghiém Eff (F, f, X, Y) 1a compact. That vay, gia
st {(x,, v,)} c Eff (F, f,X,Y), theo Dinh nghia 3.2
thi {(x,,, y,,)} cling 1a mot day nghiém xap xi va do
do ‘tu su L-dat chinh n6 s& c¢6 day con hdi ty vé mot
phan ti trong Eff (F, f, X, Y). Do tinh tiy y ctia day
{Cen, )} suy ra tap nghiém Eff (F,f,X,Y) 1a
compact.
Tiép theo, ta can ching minh rang Q 1a nira lién tuc
trén tai € = 0. Lay day bat ky {e,} hoi tu vé 0 va
(%n, Vn) € Q(&,). T su xac dinh ctia anh xa Q, co

fConyn) < () + &0,
F(tnyn) < min F(xy, yn) + &
YeEP(x)

Do d6, {(xp, ¥»)} 1a mot day nghiém xap xi cua
bai toan (BOP). Theo Dinh nghia 3.5, Tu6n tim dugc
mot day con {(xy,, Y, )} hOI tu Ve (xo,¥,) € Eff

(F,f,X,Y) = Q(0). Nghia 1a,(xo, o) € Q(0). Vay
Q 1a ntra lién tyc trén tai € = 0 va do d6 bai toan
(BOP) la B-dat chinh. ]

Pinh Iy 3.11. Giasir rang X, Y 14 cac tap compact
va

(1) bai toan (BOP) 1a B-dat chinh;
(ii) f, F la ntra lién tuc dudi trén X X Y;

(i) véi méi y € Y, f(-,y) la nira lién tyc trén
trén X.

Khi d6, (BOP) 1a L-dt chinh.
Chizng minh
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Buéc 1. Chi ra ring ham
@(x) = min{f(x,y):y €Y}
1a nira lién tuc trén.

Lay day {x,} € X V6ix, = x, via € R. Gia st
rang ¢(x,) = «a, tuc la

min{f(x,,v):y €Y} > a.

Suy ra, véimoiy € Y thi f(x,,¥) = a. Két hop
didu nay voi tinh chat nira lién tuc trén cua £ (-, y)
dan dén

vy € Yﬁf(xOly) = a.
Tuong duong,
min{f(xy,y):y €Y} = a.

Hay ¢ (x,) = a. Do d6, ¢ la ntra lién tyc trén tai
X, bat ky trong X. Vay ¢ la nira lién tuc trén trén X.

Buéc 2. Chang minh rang Eff (F, f,X,Y) la tap
compact.

Ly day {(x,y)}c Eff (F,f,X,Y) Vi
(n, yn) Qi tu ve (%, 7).

Vi (x,, v,) € Eff (F,f,X,Y) nén

[ yn) — () <0, (3.3)
F(xn,y,) < min F(x,y). (34)
yeP(x)
Tir két qua Bude 1, (ii) va (3.3)
fGy) —ex) <0. (3.5)

Tir (3.4), tinh chét nta lién tuc dudi cua F kéo
theo

F(x,y) < min F(x,y). (3.6)

YeEP(x)
Két hop (3.5) va (3.6) suy ra
(x,y) eEff (F,f,X,Y).

Do d¢, Eff (F, f,X,Y) 1a mét tap con dong cua
tap X X Y. Diéu nay két hop voi tinh compact cua
X XY kéo theo ring Eff (F,f,X,Y) la mot
compact.

Buéc 3. Vi bai toan (BOP) 1a B-dat chinh nén Q
1a ntra lién tyc trén tai € = 0. Hon nita, c6 Q(0) =
Eff (F, f, X, Y) la tap compact. Vi mdi day nghiém
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Xap Xi {(x,, ¥,,)} clia bai toan (BOP), ludn tim dugc
{e,} € R* véi g, - 0 sao cho

f(xn' YTL) S ga(xn) + gn'

F(tnya) < min F(xy, y2) + &
YeEP(x)

Do d6, (x,,, ¥) € Q(&,,) Vi moi n. Ap dung Bb
dé 2.1, két luan rang day (x,,, y,,) S& c6 diy con hoi
tu vé mot phan tir nao do trong Eff (F, £, X,Y). Noi
cach khac, bai toan (BOP) 1a L-dat chinh. n

Pinh 1y 3.12. Néu bai toan (BOP) la DH-dit
chinh thi n6 cting 1a L-dat chinh.

Chizng minh

Gia sir phan chirng rang bai toan (BOP) khong 1a
L-dit chinh, tirc 1a ton tai {(x,, ,,)} € X X Y la mot
day nghiém x4p xi nhung n6 khong hoi tu vé bat ky
phan tir nao trong Eff (F, f, X, Y).

Vi {(x,,, y,)} 1a ddy nghiém x4p xi nén ton tai
&, > 0vaeg, —» 0sao cho

[ yn) < 0(xn) + &,
F(xn, yn) < 1;161}(1 F(x:}’) + &
YEY(x)

Khi do,
(X, Yn) € Q(gn), Vn.

Lay (x,y) € Eff (F, f,X,Y) batky, vi khong co
day con nao cua day {(xy,y,)}khong hoi tu vé
(%, ) nén ton tai y > 0 va mot sé n, € N sao cho
Vi moin = ny ludn cod

(xXn, yn) € (X,7) + VB,

trong d6 B 14 qua ciu don vi md trong R™ x R™,
va diéu nay dan dén d((xp, y,), (%,¥)) = y. Mat
khac, vi Eff (F, f, X, Y) c Q(g,) v&i moi n, nén suy
ra

inf diam Q(e) = infdiam Q(g,) =y > 0.
>0 n

Diéu nay vo ly vi bai toan (BOP) la DH-dat
chinh. m

So d6 mbi lién hé giira cac loai dat chinh
L -dat chinh & DH-dat chinh
U U

B-ditchinh  H-dit chinh

15



Tap chi Khoa hoc Trirong Pai hoc Can Tho

Céc vi dy sau day chi ra cac chiéu nguoc lai coa
so do trén noi chung 1a khong ding.

Vidu32.ChoX=Y=Rva F,f:RXR->R
duoc xac dinh boi

F(x,y) = 1.
(1, y<o0
f(x'y)_{o’ yZO

Khi do,
Vx € R, p(x) = ryneiﬂg{f(x. »}=0.
Suy ra,
Y ={y eYlf(xy) < ()}
={yeYlfx,y) <0}
= [0; +o0).

Khi do,

Q) ={

={(x,y) €EXXY:f(x,y) <0+ ¢}

F(x,y) < min F(x,y)+¢

(Ly) €EXXY:f(x,y) < p(x) +¢, }
YEP(x)

= R X [0, +0),
V6i moi €. Nén Q(¢) 1a nira lién tyc trén tai € =
0.
Vay bai toan (BOP) la B-dit chinh.

Chon {(n,n)} € Q(&) ma {(n,n)} khong c6 diy
con hoi tu.

Viy bai toan (BOP) khong 1a L-dt chinh.

Vi du 3.3. Cho X =[-1;1],Y =[0;1] va
F,f:R xR = R dugc xac dinh boi

e, Jyl<1

F(x, = .
) {—x+1,|y|>1

flx,y) =e*+|y*—yl.

Khi @9,
p(x) = yrer%(l){ll]f (x,y)
— ; x 2 _
=i e
= ex'
taiy =0,y =1.
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Suy ra,

Y ={y eY:f(xy) < p(x)}
={per:ly? -yl <0}
={0;1},

vai moi x € [—1,1].

Khi d6, anh xa da tri Q: RT 3 R X R dugc x4c
dinh boi

Q(e) ={

{(x,y) EXXY:|y?—y| Ss}

F(x,y) < min F(x,y) +¢

() EXXY:f(x,y) <o) +¢, }
yepx)

x| < i
e _xel‘fl_llr;ll]F(x,y) +e€

ye{0;1}

el < min el +¢
x€[-1;1]

{(x,y) EXXY:|ly?—y| < e}

_{(x,y) EXXY:|y? —yl Se}

efl<1+e
Suy ra,
_[ef{01}
e ={ =]
= {(0;0),(0; 1)}
RO rang, Q(0) c Qo)

LAy {(x,, ¥)} € Q(¢) la ddy nghiém xap xi cua
bai toan vai g, > 0 va g, — 0 sao cho
e'n + |y1% _ynl <e'm+ En
efnl < min el + ¢,
x€[-1;1]
- |yr% _Ynl < En
el <1+¢,’

2 _
Khi &, — 0, ta duoc {ly" Ml >0,
elxnl N 1
Lu6n chon duge ddy con {ynk} cua {y,} sao cho
[Ynk I 0
Ynk - 1

Xn, = 0

=

Do @6,
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(xnk' Ynk) - (0;0) € Q(0)

(xnk' ynk) - (0;1) € Q(0).

Vay bai toan (BOP) la L-dat chinh.

Véi z, = (0;0) € Q(0),2, = (0;1) € Q(0),

[

> |lz; — 2zl =1
Nén,
inf diam Q(g) # 0.
>0

Vay bai toan (BOP) khong 1a DH-dat chinh.

Vi du 34. Cho X =[0;1], Y =[-1;1] va
F,f: R X R — R dugc xac dinh boi

F(x,y) =—-1- |yl

floy) =1 —y?)e*
Khi do,
e() = min flxy)= min (1-y )e*
=0,
taly=1y=—
Suy ra,

Y ={yeY:f(xy) <o)}
={yev:(1-y?e*<0}
={-11},

véi moi x € [0; 1].
Va

min F
x€[0;1]

YeP(x)

(vy)= min (-1-1Iyl) =

ye{-1;1}

Khi d6, véi moi € € R*, 4nh xa da tri Q duoc
xac dinh

Q) ={

_{(x,y) EXXY:f(x,y) < g,}
- F(x,y)<—-2+¢

(x,y) EXXY:f(x,y) <p(x) +e¢
F(x,y) < I;lel)p F(x,y)+¢
YEP(x)
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- (x,y)EXxY:(l—yz)e"Se
-1-|yl<-2+¢

:{(x,y) EXXY: (l—yz)e" <s¢,
ly|=1—¢

Suy ra,
Q(0) =[0;1] x {-1;1}.
RS rang,
Q(0) c Q(o).

Diéu nay cho phép chon z; = (0;-1) va z, =
(0; 1) 1a hai phan tir nam trong Q(¢) véi moi € €
R* va

|z — 2|l = 2
Tuc la,
ég(f) diam Q(g) # 0.

Viy bai toan (BOP) khong la DH-dat chinh.
Nhung n6 la H-ddt chinh. That vay, lay day
{Cen, ¥} € [0;1] x [—1; 1] sa0 cho {(xp,, y,)} =
(xO'yO) € Eff (F'le' Y)

Tuc la,
{Ctn yn)} = (x0,¥0) € [0;1] x {=1;1}.
Kéo theo,
{yml} - 1.
Do do,
FCtwyn) = =1=lynl = -2 = min F(x ).
ye{-1;1}

4. KET LUAN

Trong bai bao nay, cac loai dat chinh cta bai
toan quy hoach hai mirc duoc giéi thiéu va mbi quan
hé giita chiing da dugc nghién ciru. Cac két qua dat
dugc 1a méi va co dong gop déng ghi nhan dén cong
dong nghién ctru trong linh vye. Bay duge xem la
nén tang cho cic huéng nghién ciru diéu kién can va
du cho céc loai dat chinh nay, nghién ctu diéu kién
on dinh nghiém theo nghia lién tuc, lién tuc
Hausdorff cho bai toan dang xét.
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