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tdp bién phan tiém can cdp hai, bai todn 16i
wu da tri, diéu kién t0i wu cdp hai

Két hop gitta khdi niém tdp bién phin dwoc dinh nghia boi
Khanh va Tudn nam 2008 va khdi niém dao ham tiém cén
xday dung tir non tiém cdn, dwoc trinh bay boi Penot nam
1998, ching t6i dwa ra khai niém mdi la khai niém tdp
bién phdn tiém cdn, khdo sat mét s6 phép todn ciia Ching
va ung dung tap blen phan tiém can nay dé xét diéu kién
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16i wu ctia bdi todn t6i wu da tri.

1 MO DPAU

Ra doi vao nhitng ndm 30 cia thé ky XX, giai
tich da tri c6 mot vai trd quan trong trong toan hoc
va trong cac tmg dung cua toan hoc nhu 1y thuyét
t6i wu, 1y thuyét diéu khién, van trii hoc, phuong
trinh vi phéan, phuong trinh dao ham riéng,... vi co
nhiéu ham s trong thuc té 13 ham s6 da tri, nghia
1a nhan gia tri 1a mét tdp hop. Khi khdo sat ham da
tri, cac loai dao ham da tri 1a mdt cong cu quan
trong cho viéc nghién ctru nhiéu van dé khac nhau
nhu: cac diéu kién t6i wu, cac dinh ly vé ham
nguoc, ham 4n, su 6n dinh nghiém, tinh duy nhét
nghiém, ... trong nhidu mé hinh toan hoc khac nhau.
Mic du, c6 mot sd loai dao ham da tri duge st
dung nhiéu nhu d6i dao ham Mordukhovich, dao
ham contingent,... nhung trong mot s trudng hop
van co6 nhiing loai dao ham khac c6 thé sir dung
thudn lgi hon. Trong (Khanh va Tu4n, 2008) da
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dua ra khai niém tap bién phan chira duoc nhiéu
loai dao ham da tri nén ap dung thuén lgi khi xay
dung cac didu kién t6i wu ctia bai toan ti wu da tri
so voéi cach st dung dao ham da tri contingent va
mot s6 loai dao ham da tri khac. Cac phép toan cua
tap bién phan va mot s6 ung dung cac phép toan
clia tap bién phan di dwoc chung t6i khao sat trong
(Anh et al, 2011). Khi khao sat 16p ham khong
lién tyc, tap xap xi, dwoc dinh nghia bai Jourani va
Thibault nam 1991, da duoc ching t61 ap dung
hiéu qua vao xét tinh duy nhit nghiém ctia bai toan
bat dang thirc bién phan trong (Khanh va Tung,
2012), va xet cac diéu kién t6i uu cta cac dang bai
toan tdi wu hoa don tri trong (Khanh va Tung,
2013), (Khanh va Tung, 2014), va da tri trong
(Tung, 2013). Ching t6i cling da néu ra cac dinh
nghia méi 12 dao ham radial cap cao trong (Anh et
al,, 2011), radial-contingent cap cao trong (Diem et
al., 2014) va khao sat cac ung dung cua ching
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trong viéc xét diéu kién tdi vu va khéo sat tinh én
dinh nghiém dang dinh lwong. Mot $6 dang dao
ham da tri va Gng dung cua ching c6 thé tham
khao thém trong (Gutierréz et al., 2009), (Li va
Zhai, 2013), (Wang et al., 2011). Trong (Penot,
1998) da dua ra khai ni€ém noén tiém can cép 2 va
dua ra vi du cho thdy nén tiém can cap 2 khac véi
tap contingent cép 2. Dua trén nén tiém can cép 2,
(Kalashnikov et al., 2006) da dua ra khai niém dao
ham tiém can cip 2 va ap dung dé xdy dung diéu
kién t&i wu cho bai toan tdi wu da tri. Cach xay
dung diéu kién t6i uwu theo hudng tiép can cua
Dubovitskii-Milutin st dung trén dao ham tiém
can cip 2 di dugc khiao sat trong (Khan va
Tammer, 2013). Mot sb tinh cht cta nén tiém cén
cip 2 dugc khao sat trong (Giorgi et al., 2010).
Mot dang dao ham tiém can dugc dung dé khao sat
diéu kién t6i wru ctia nghiém hiru hiéu chit trong (Li
etal.,2012).

Trong bai bao nay, két hop giita khai niém tap
bién phan va khai niém dao ham ti¢ém cén xay dung
to ndén tiém can, chung t6i dua ra khai niém moi la
khai niém tap bién phan tiém can, khao sat mot sd
phép toan cua ching va Umg dung tép bién phan
tiém cén nay aé xét diéu kién t6i uu cua bai toan
t6i wu da tri. Mot s6 vi du cho thay tap bién phan
tiém can co thé ap dung hon trong viéc xdy dung
diéu kién toi wu so véi viée dung dao ham tiém can
trong (Kalashnikov et al., 2006) va (Li et al,
2012).

2 KIEN THUC CHUAN BI

Trong bai béo nay néu khong gid thiét gi thém,
chung t6i xét X,Y, Z 1a cac khong gian dinh chuan
thuc, C CY,D C Z1a cac ndén 16i dong cé dinh
v6i phan trong khic rdng. Véi 4anh xa da tri
H:X — 2" tap xac dinh, do thi, trén d6 thi cua
H tuong tng duoc dinh nghia nhu sau

domH ={z € X : H(z) = &},

GrH ={(z,y) e X xY :y € H(x)},

epiH = {(z,y) € X xY :y € H(z) + C}.

Anh xa profile cia H , ki hiéu H_, dinh nghia
boi H (z)=H(z)+C.
Gidi han trén theo Painlevé-Kuratowski cia

anh xa H khi x hoi tu vé X, duoc xac dinh boi
Limsup H(x) ={y €Y |3x, e domH :

X——>X,
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x, = x,,3y, € H(x,):y, >y}, v6i x—L—x nghia
lax—>x,va Hx)=D .

Gidi han dudi theo Painlevé-Kuratowski cua
anh xa H khi x hoi tu vé& X, dugc xdc dinh boi
Liminf H(x) ={y € Y | Vx, € domH :

x——x,
X, = X,,3y, € H(x,):y, => y}.

Voi Ac X,
cho phan trong, bao déng, bién ciia 4 . X* la

int 4, cl4, 0A ki hi€u tuong Ung

khéng gian d6i ngdu cia X va B, B, 1a hinh cau
don vi dong trong X, Y. Véi x, € X, U(x,)1a tap
. V6i Ac X,ue X, cac néon
thuong duoc dung coned={ia|A=0,
ac A}, cone,A={Aa|A>0,a € A}, A(u) = cone(A+u).

céc lan can cua z,

sau

Trudc hét, mot so khai niém lién quan dwoc
nhac lai nhu sau.

Pinh nghia 2.1 (Aubin va Frankowska, 1990)

— Véi SC X,z, € S,u € X, noén contingent

7770

- X,

. . . . S
cua S tai z, xac dinh boi T(S,x,) = Limsup

t—0"

Tap contingent cép 2 cia S tai (x,,u)la

—X,—tu
> .

T(S,x,,u)=Limsup 5
t—>0"

— Cho F: X — 2" dao ham contingent cia F

tai (7,,y,) € GrF la mét anh xa da tri tr X vao ¥

thoa GrDF(x,y,) = T(GrF,(z,,y,)) -

contingent cap 2 cua F tai (x,,,) twong tng voi

Pao ham

(u,,v,) € X xY la anh xa da tri tir X vao Y thda
GFD F(x05y07u’v) :T2(GTF,( o’yo) ( 17 1))

) Pinh nghia dao ham contingent cdp 1 va
cap 2 trong (ii) twong duong vai cac dinh nghia sau

DF(x,,,)(t) = Limsup

10" u'>u t

F(x,+tu)=y,

DZF(Xanoaulavl)(”)

F(x, +tu, +t°
2

. )=y~
= Limsup U)=Vo =t

10" u'>u t

Dinh nghia 2.2
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ScX,zx eSueX

7770

(Penot, 1998) Vai
noén tiém cén cp 2 cua S tai (z,,u)duge xac dinh
9 . S — 7 _t
badi T"Z(S, mmu) _ Zy U,
(tr)—

((Kalashnikov et al.,

Limsup

—(07,0" rt

) 740

2006), (Li et dl,

2012)) Pao ham tiém can cap 2 cua F tai
(x4, ¥,) twong g voi (u,v,) € X xY 1a anh xa
da tri tur X vao Y thoa
GrD; F(z,,y,,u,,0,) = T/ (GrF(z,,5,),(u,,v,)).
Pinh  nghia nay twong  duong  voi
DF (2,9, u,,0,) (u) =

Limsup F(z, +tu, +rtu') —y, —ty, .
(1) =(07 07—t rt

Vi du sau cho théy dinh nghia no6n ti€ém can cép
2 cua Penot trong (Penot, 1998) khac voi tap
contingent cap 2.

Vi du 2.1. (Penot, 1998)  Cho
X =PRSS ={(x;9) € X |y=2""}. Khi 4o, v6i

(z,:9,) = (0;0),(u;v,) = (0;1), dé dang kiém tra

duoc

TS, (y:4,): (u,0,)) = 2,

T (S, (2y:9,): (w,0,) = {(wsv) € R* |v > 0}

Pinh nghia 2.3. (Khanh va Tuin, 2008) Cho
F:X—>2y,(:1:0,y0)€Groa v, ey.

17 72770 Umf]

Tap bién phan loai 1 dugc dinh nghia nhu sau:

F(z) -

Yo

V'(F, 7,,y,) = Limsup

r—r Zost, —0" t
F(z)—y, —ty,

V2(F,2,,y,,v,) = =

Limsup

P
Tt —0*

yeeey

V' (E 2,000, ) =
Fz)—y, —tv, —...

tm

m—1
— t Umfl

Limsup

F
T——— 1., —0"

Nhan xét 2.1.

D*F(x,,y,,u,,v,)(u) CV*(F,z,9,,v,),
Yu € X.
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- DZF(./L‘U’y(]”U,l, 1) D F( [])y(]7u1) 1)trong
truong hop téng quat la khac nhau.

- DZF(xovy())O? 0)(U) = ‘D:F(x(ﬁyov()? 0)(“’)
= DF(x,,y,)(u),Yu € X .

Céc nhan xét trén thé hién rd trong cac vi du
sau.

Vidu22 Cho X =Y =R, F: X — 2" xédc
dinh boi

[2°;+00),khiz > 0,

Fo=15 ki o <o.
Khi do, voi
(z,;9,) = (0;0) € GrF,(u;v,) = (1,0), taco
D*F(z,,y,,u,,v,)(u) = [1;400),Vu € X,

Vv’ (F,z,,9,,u,,v,) = [0;4-00).

Do do,

2 2
DPF(z 1,0, (0) C VA(F,2,9,00,,,), Y € X

Vidu23. Cho X =Y =R F:X — 2" x4c
dinh boi F(z) ={y € R|y>2’Vy=—2’}.
Khi do, voi
(%4: %) = (0;0) € GrF,(u;;v,) = (1;0), ta cod
D*F(xy, v,y ,v)u)={veR|v=1vv=-1},
VueX, D’F(z,y, u,v)(w) = {veR|v=0},VueX.

Do @9,

D2F(I0ay07ula 1) D F( anoyulav])trong
truong hop tong quat 1a khac nhau.
_3_ TAP BIEN PHAN TIEM CAN CAP HAI
VA UNG DUNG

Két hop giira khai niém tap bién phan trong
(Khanh va Tuan, 2008) khai niém dao ham tiém
can xay dung tir nén tiém can trong (Penot, 1998),
chung t61 dua ra khai niém méi 1a khai niém tap
bién phan tiém can trong dinh nghia sau.

Pinh nghia 3.1 Cho

F:X —2",(x,,y,) € GrF va v, € Y . Tap bién
phan tiém can cép 2 duoc dinh nghia nhu sau:
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I/a2 (F7 x[]’ y[]’ Ul) =
F(z)—y, —ty,

Limsup "
T

(tr)=(0" 0) 2=00 —L— g,
_ T dinh nghfa Limsup, cac tinh chit sau suy ra
de dang.
M¢énh dé 3.1
Daz(F,xO,yO,vl)(u) c VHZ(F,xO,yO,vl),Vu eX,
Vi (F %0, 30, 0 =V (F, 0, 05 0) =V (F X0 s

VI(F,%,¥,,0) =
eY| liminf d(y,+tv, +rty,F(x))=0} ’
x—"xp, 10"

VI (F, 3y y,0) ={veY|3(t,n)— (07,0,

t
2 —0,3x, —>x,3v, >
B

viy,+t v+t ry, € F(x,)},
VA(F,3,,y,,v)={veY|3t,r)—(0",0"),

t
- — 0,3z, %x,ﬂyn € F(z),
. ,
—y —to
yn yO n 1 N U}.
tnT;l

Vidu 3.1. Cho
X =Y =R,F: X — 2"xé4c dinh bai
F(x)={yeR|y>-x"}.
Khi g6,
Vo1 (xy;¥,) =(0;0) € GrF,(u;;v,) = (1;0), ta co
DjF(xO,yO,ul,vl)(u)=R+,VueX,
V(fF(xO,yO,vl)zR.

Dinh nghia tap biép phan tiém cén cép hai l1a
khéc biét so vdi tdp bién phan cap hai dugc minh
hoa trong vi du duéi day.

Vidu 3.2. Cho

X =RY =R’ F:X — 2" xac dinh béi

{(0,0)},khi = = 0,
F(z) = 1

1 . 1
{5 hkhiz==n=12_.
n n

n

Khi do,

114

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 35 (2014): 111-118

véi (7,,y,) = (0,(0;0)) € GrF,v, = (1,0), ta c6
V](F,xo,y(]) =R, x{0}, V*(F, z,,Y,,0,) = {(0;0)},
.[/{LZ(FVT())yO?,UI) = {O}XR+'

Trong phan tiép theo, mot sé phép toan don
gian cua tap bién phan tiém can dugc khao sat.

M¢énh dé 3.2.

Cho F : X —2",i=1..,k

v €Y, (7,,y,) € GrF,i=1,..,k.Khido,

k k

‘/;Z(U}Fi’xf)’yo’vl) = U‘/ZZ(F;7xO’yO7vl)

=1 i=1

Chtng minh:

k
Vi yel J2Ex )00 tai i,y eV (E %.054).
i=l
Theo dinh nghia tap bién phan tiém can, tdn tai
t 2
(t,7) = (07,07, 2 0, 3 ——a va y —ysao
, . ,

n

k
Cho yO +th1 +tnrnyn € F;n (xn) < UF;(xn)’ vn
i=1

k
Do do6, y eV (JF %y v -

i=1

k
Nguoc lai, voi erf(UE,xo,yO,vl),téntai
i=l1
.
gy Js
,,r,)—>(0,07),~—>0,x, ———>x,va y, >y

n

k
sao cho y, +t,v, +t,1,y, € UF;(xn ), Vn. Khi do,

i=1

ton tai I, sao cho y, +t,v, +1,1,y, € F, (x,),Vn.

k
Do do, y e Vaz(F;O’XO’yO’VI)CUV;(F;’XO’.)/O’VI)'

i=1
Ménh dé 3.2.

Cho F X =2 i=1,..,k

v €Y,(z,,y,) € GrF,i=1,..,k.Khido,

1

k

k
‘/az(ﬂF;’x(VyO’Ul) - ﬂI/ILZ(F;’xO’yU’Ul) :

=1 i=1

Chung minh:
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k
Voi yel J2(Ex 0w thi y el (F %, W) V.

i=l

Khi do, Vé’i moi i tdn tai
,r)—>(0,07),~->0, X, —o>x, va
y, > ysaocho y,+t v, +try, €F(x,),Vn.

Do d6, ton tai (z,r)— (07,0 ) -0,

n

i .
X,——x, va y, — y sao cho

k
Yo+t v+t 1y, € ﬂFi(xn ), Vn.

i=1

Vi du dudi day cho thiy bao ham thirc nguoc
lai trong Ménh d¢ 3.2 khong xdy ra trong trudng
hop tong quat.

Vidu 3.3.
Cho X=Y=R,F,F,: X —2"xéc dinh nhu

sau
—1;1],khi x =0,

{[ {{O}Jchi x=0,
F(x)= 4 F,(x)=
(0}, khi x # 0,

[0;1],khi x =0,

(x059,)=(0;0) e GrF,,i=1,2 va v, =1. Khi
do,
Vaz(lﬂ,xo,yo,vl)zVHZ(FZ,xO,yO,vl)=R:>
V(R %0, Yo, w) OV (B %0, ¥0,m) = R

Nhung, (F, E)x) = {0}, nén
VI(E N F,Lxy,p0) =D

Dé xay dung phép toan cong cua tap bién phan
tiém can cap hai, gia thiét trong dinh nghia sau
duogc su dung.

Pinh nghia 3.2 6)] Cho
F:X—2"(x),y,)eGrFva v eY. Tap bién
phéan ké tiém can cép 2 dugc dinh nghia nhu sau:

Ki(F’xO’yO’VI) =
F(x)=y,—tv
rt

Liminf
(6,1)—(0",0" ),%-»o,x—”m‘,
(ii) Anh xa F duoc goi 14 c6 tap proto-bién phan
tiém can cap hai tai (x,,y,) € GrF tuong Ung voi
v ey néu V;Z(F,xo,yo,vl) sz(F,XO,yO,Vl) .

Ménh dé 3.3. Cho
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F:X—>2"i=1..k,
VeV €Y, (%, ¥,) € GrE,i=1,..,k,
domF, c domF,,i=2,....k . Néu F,i=2,.,kco

céc tap proto-bién phan tiém can cip 2 twong Ung
1a V2(E,xyy,,,),i =2,....k , thi

k k k k
ZVf(F;»xmymVu) < VHZ(ZF;,X(),ZJ/[,ZVU) .
im1 = =1 im

Chirng minh:
Xét cac v, €VI(F,x,,y.w,)i=L..k. Vi
v e VA(F, X0, pv,) s nén ton tai

t
t,,r,)—(0,0),~ -0,

n

Fy \
xn - ')Q) va yl,n € E(xn)

.1
sao ChO hm_(yln _yl tnvl n) =v1
n—ow rntn i >
Vi F,i=2,.,kco cac tap proto-bién
phan tiém can cip 2 twong Ung i

VAE. %YW hi =2,k VA domF, < domF;,i=2,...k,

nén ton tai Vi, € F(x,),i=2,...,k sao cho

hm—(yl,l—, 1Y) =v,i=2,.k

n=erpt,

Do @0,

,12{},7(2%” Zx fnZv,n) Zv
i=1

n’n

k k k k
Vay, 2 v €V (U Fx0 v 2 ) -
i=1 i=l1 i=1 i=1

Béy gio, st dung tap bién phan tiém cén cap
hai, chung t6i xay dung diéu kién t6i uu cho mot s6
dang bai toan tbi wu hoa.

Cho X,Y la cac khong gian dinh chuén thyc,
C < Y 1a cac non 16i dong co dinh véi phan trong
khac rong, 4nh xa da tri F: X -2",Sc X . Xét
bai toan ti wu trén tap:

(P)
Diém (x,,y,) € GrF la nghiém hiru hiéu yéu

min F(x), véi x €.

dia phuong cua (P) néu ton tai mot 1an can U cua
X, sao (F(SNU)=y)N(=intC) = voi
F(SnU)= |J F(x).

xeSnU

cho
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Dé xay dung diéu kién t&i wu cua (P), bd dé sau
duogc dung.

Bo dé 3.1. (Khanh va Tuin, 2008) Néu
K < X 1a non 101, dong c6 phan trong khac rong,

1 X
—(z,—2z,) > zva
n

t, > 0", thi z, € —int K v6i n di 16n.

z, € —K, ze—intcone(K +z,),

Pinh 1y 3.1. Néu (x,, ,) la nghiém hiru hidu
yéu dia phuong cua (P) v6i moi
v, eVI(F.,x,,,) N (-0C), ta co
VA X0, Y0v) N (=it CW)) =D,
VI(F. X0, 7,,v) N (=intC(n ) =D .
Chirng minh: Véi
v, e VI(F.,x,,¥,) N (-0C), ta s& chimg minh
(1)
VA(E,, Xy, Yo,v) N (=int C(v))) =&
chung minh tuong tu).

Gia  thiét  phan chiing, ton tai
y eVA(F., Xy, ¥y,v) N (=int C(v,)) . Khi do, ton tai

VHZ(F+sxosyoavl)m(_intc(vl)) :®

(con

t
(,r)—>(0,0),2—0, x—Lxva y eF(x)+Csao
r

n

1 . .
cho —(y,—y,—tv) =y véiye—-intC(v,).
t

n'n

Do dé, l(@—vl) > y. Theo BS d& 3.1,

n n

Y=o

v6i n du 16n e-intC=y —y, e—intC,

mau thudn véi gia thiét, (x,,),)1a nghiém hitu
hiéu yéu dia phuong cua (P).

Cho X,Y,Z 1a cac khoéng gian dinh chuin
thue, C c Y, D < Z 14 cac non 16i dong c6 dinh voi
phﬁn trong khac réng, 4nh xa da tri
F:X—>2",G: X >2%,Sc X .Xét bai toan tdi
uu co6 rang budc :

(CP) min F(x), voi xe S,G(x)Nn-D =D .
Goi A={xeS:G(x)n-D=J}1a tip chép

nhan dwoc cia (CP). Piém (x,,y,) € GrF la
nghiém hitu hiéu yéu dia phuong cta (CP) néu ton
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tai lan U cua cho

(F(ANU)=y,) N (-intC) =D .

mot can X, sao

Pinh Iy 3.2. Néu (x,,y,) 1a nghiém hitu hiéu
yéu dia phuong cia (CP) va z, € G(x,)"—D, véi
moi (v, w) V' ((F,G),, %, ¥,) N—0(CxD(z,)), ta cb

VA(F,G),, Xy, ¥y, (v, W) N—=int(C(v ) x D(2,)) =D »
V[,Z((F,G)+,xu,yo,(v,,wl))mfint(C(vl)xD(zo)) =0.

Chirng minh: Véi

W) eV(F,G),,%,3,) —ACxD(z)))ta s& chung
minh V7 ((F,G),., %, . (v, W) N =int(C(v,) x D(z,)) = @

(chimg minh 12((F,G),,x., vy, (v, w)) N =int(C(v,)
xD(z,)) = xem trong (Khanh va Tuén, 2008)).

Gia thiét phan chiing, ton tai
y’Z) € Vaz((F9G)+»x05y0’(V1’Vvl))m_int(c(vl)XD(Zo)) .

Khi d6, tn tai (t,r)— (0,02 50,
V,,2,) € (F,G)(x,)+CxD

F \
X, ——> X, va sao

cho %((yn’Zn)_(YO’ZO)_tn(Vl’Wl)) 202

voiy e —intC(v,) va z e —int D(z,)) .
1 - L
Do d6, —(22—2% ) - . Theo B4 d& 3.1,

Vo = Wo

v6i n du 16n, e-intC=y, -y, e—intC.

Vi w, e-intD(z,), ton tai d,eDva a20
sao cho w, = —a(d, +z,) . Khi do, tir

1 1
—(z, =z, -t W) =—>Iz, —z, +t,a(d, +z,))
1
=—/z,+t,ad, —(1-t,a)z,)

N-ta z, +tad

rt

n'n

-t «a

ap dung B6 d& 3.1 (dat

h, = 0°), véin di 16n,
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+t,ad . .
2L intD = z,+t,ad € —int D
I-t,a
=z, e-D-intDc~-intD.
Mit khac, vi (y,,z,) € (F,G)(x,)+CxD, nén
ton tai (y,,z.) e (F,G)x,), (c,,d)eCxD sao

cho (yy,’Zy,) :(;n72”)+(cn’dn) .

no

Do d6, véi n @u 16n, ta co
y, =¥, €—intC,G(x,)"-D#D (Vi z, e—intD),

mau thudn véi gia thiét, (x,,),)1a nghiém
hitu hiéu yéu dia phuong cia (CP).

Céc vi du sau cho thay cac diéu kién t61 uu
dung tap bién phan tiém cén ap dung tot hon so voi
cac dicu kién toi uvu dung dao ham tiém can.

Vi du 3.4.
Cho X=Y=RS=X,C=R,(x,y)=(00), anh
xa F:X—2' x4c dinh boi F(x)={yeR|y>—x"} Khi

do, v eDXF,,x,,y,)u)N—0C={0},Vuy, € X, thiv, =0
vataco

D (F_, %y Yoo th s )(1) =
Dj(F“xO,yO,ul,vl)(u)=R+,Vu exX,
DZ(F+axo,y07”1,Vl)(u)m(_intc_{Vl}):

D2 (F. %y, Voot v)) N (=int C—{v }) 2 B, Vu e X

binh 1y 3.1 trong (Kalashnikov et al., 20006),
khong thé dung dé bac bo két luan (x,, y,) khong
phai 14 nghiém hitu hiéu yéu cua (P). Nhung véi
v, €VI(F,,x,,9,) N (=0(C x D(z,)) = {0}, thi
V2(F+sxo»y0’v1) = VHZ(F+,x0,yO,V1) =R ,nén

V(E .30 0) =it C= V7 (F %y, 3 ) -int C£ D,
Ap dung DPinh ly 3.1,

nghiém hitu hiéu yéu cua (P).

(xy,¥,) khong phai 1a

Vi du 3.4.

Cho
X=Y=Z=RS=X,C=D=R,,(x,,5,)=(0,0),z, =0,
anh xa F:X o> 27 xac  dinh  boi

F(x)={yeR|y>-x"}, 4nh xa G: X —2° xac
dinh bsi G(x) = {0} . Khi 6, Vi, €T(S,x,)=R, thi

T*(Sxt) =T (S,x,1)=R, v6i  0eDG(x,00u)=1{0}
va v6i v, € D(F,,x,,,)(u)"—0C = {0}, thi dé
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dang kiém tra dugc cég tinh chét caa Pinh Iy 3.1
trong (Li et al., 2012) déu thda véi

D2(F 7y07u17V)(u)_ ng(Eaxo
Yu € X, trong d6 ky hiéu

Yoot , V)W) =R,

DIZF(XO,)/O,MI,VI) =

1
F(x, +tu, +5t2u =y, =ty

Liminf
. 2 s
t—=0" u'>u t

Dng(xo:YO’”le):

F(x,+tu, +%rtu')—yo —tv

Liminf

(1) (0" 0", 50,1 >u rt
r

Do do, khf)pg thé ap Qung Pinh 1y 3.1 trong (Li
etal.,2012) dé bac bo két luan (x,, y,) khong phai
1a nghiém hiru hiéu yéu cua (CP) (voi rang budc
dang 0eG(x), la truong hop dic biét cua
G(x)N-D=J).

Vi A={xeS§5:0€G(x)}=S. Nén bai toan
(CP) véi rang budc dang 0 e G(x) trung véi (P).
Tgong tu nhu Vi du 3.3, dung Pinh 1y 3.1 ¢6 thé
két ludn (x,,y,) khong phéi la nghiém hiru hi¢u
yéu cua (CP).

4 KET LUAN

Trong bai bao nay, khai niém tap bién phan
tiém can cép hai da duoc dinh nghia, khao sat mot
sO phép toan va ng dung vao xét diéu kién t6i vu
ctia mot sb dang bai toan tdi wu da tri. Cac vi du
cho théy tap bién phan tiém can cap hai khac voi
tap bién phan cap hai va c6 thé 4p dung tt hon khi
Xxét cac diéu kién t6i wu so voi _dung dao ham tiém
can cip hai. Cac diéu kién ,tOI uu cho cac dang
nghiém hitu hiéu khic c¢6 thé xay dung twong tu.
Tap bién phan tiém can cé thé ung dung vao xét sy
6n dinh nghiém dang dinh luong tuong tu nhu tap
b1en phan. Ngoai ra, c6 thé dua vao tap bién phan
cap m, véi m > 2, de md rong twong tu cho tap
bién phan tiém can cip m, véi m > 2.
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