Tap chi Khoa hoc Trirong Pai hoc Can Tho

Tap 58, S6 chuyén d@é: Khoa hoc ty nhién (2022)(1): 29-37

Tap chi Khoa hoc Trudng Pai hoc Can Tho

S6 chuyén dé: Khoa hoc tu nhién

website: ctujsvn.ctu.edu.vn

DOI:10.22144/ctu.jvn.2022.095

PIEU KIEN TOI UU VA POI NGAU CHO BAI TOAN TOI UU NUA VO HAN
DANG PHAN SO VOI DU LIEU KHONG CHAC CHAN SU DUNG DUOI VI

PHAN MORDUKHOVICH

Pham Thanh Hung va Nguyén Thanh Sang”

Khoa Su pham va Xa héi Nhan van, Truong Pai hoc Kién Giang
*Nauwoi chiu trach nhiém vé bai viet: Nguyén Thanh Sang (email: ntsang@vnkgu.edu.vn)

Théng tin chung:

Ngay nhdn bai: 14/05/2022
Ngay nhdn bai sia: 19/06/2022
Ngay duyét dang: 22/06/2022

Title:

Optimality conditions and duality for
fractional semi-infinite optimization
problems under data uncertainty in terms of
Mordukhovich subdifferential

Tir khéa:

Bdi todn téi wu nira v6 han dang phdn sé,
duwoi vi phan Mordukhovich, diéu kién t6i
wu, doi ngau Mond-Weir, ham 16i tong qudt

Keywords:

Fractional semi-infinite optimization
problem, Generalized convex function,
Mond-Weir duality, Mordukhovich
subdifferential, optimality condition

ABSTRACT

In this paper, optimality conditions and duality theorems for
a positively properly efficient solution of a nonsmooth
fractional semi-infinite optimization problem with data
uncertainty in the constraints are studied via Mordukhovich
subdifferential. Some examples are given to illustrate the
obtained results.

TOM TAT

Trong badi viét nay, diéu kién toi wu va cdc dinh 1y doi ngau
cho nghiém chinh thurong ciia bai todn t6i wu nira vé han
khéng tron dang phén sé véi dir liéu khéng chdc chdn trong
nhitng rang budc dwoc nghién ciu thong qua dudi vi phdn
Mordukhovich. Két qud dat dwoc cia nghién ciru dieoc
chitng minh théng qua nhitng vi du minh hoa cu thé.

1. MO DAU

nghién ctru sy anh hudng cua cac yéu khong chic
chan dén cac bai toan thuc te. Biéu nay dan dén hinh

Bai toan tbi wu vecto nira vo han 1a mot bai toan
tim cyc tiéu ciia mot ham muc tiéu c6 dang vecto va
mot s6 vo han cua cac ham rang budc. Dicu kién tdi
wu va dbi ngiu cho bai toan tdi wu vecto nira vo han
dd dugc nghién ctu boi nhiéu nha toan hoc nhu:
Chuong and Kim (2014), Chuong and Yao (2014),
Chuong (2016), Son et al. (2020), Khanh va Tung
(2020), Tung (2020, 2021), Singh et al. (2021).

Do 18i dy doén, sai sot hodc thiéu thong tin, dit
liéu cua cac bai toan trong thuc té thuong bi tac dong
bai cac yéu to khong chac chan. Do do, ta can phai
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thanh mt hudng nghién ctu quan trong do la
nghién ciru cic bai toan téi wu véi dir liéu khong
chic chin. Hién nay, hudng nghién ciru nay da thu
hat duoc rat nhiéu nha toan hoc quan tim nghién
ctru. Téi wu robust di tré thanh cdng cu quan trong
dé tiép can cac bai toan t6i wu vai dit liéu khong chic
chin. Khi dung cach tiép can cua téi uu robust, nhiéu
két qua méi trong 1y thuyét ti wu véi dir liéu khong
chic chén d4 nhan duoc: Chen et al. (2019), Chuong
(2016, 2020), Dinh et al. (2017, 2020), Fakhar
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(2018, 2019), Khantree and Wangkeeree (2019),
Sun et al. (2020).

Trong thoi gian gan ddy, nghién ctru diéu kién
t6i wru cho nghiém hitu hiéu chinh thuong cho bai
toan toi uvu da muc tiéu va bai toan t6i vu da muc
tiéu vdi vo han cac ham rang budc da duogc nghién
ctu béi Chuong (2013), Chuong and Yao (2014),
Singh et al. (2021) bang cach sir dung dudi vi phan
Mordukhovich. Bai toan tdi uu nira v han véi ham
muc tiéu & dang phan sb sir dung dudi vi phan
Mordukhovich da dugc nghién ciu boi Chuong
(2016), Singh et al. (2021). Singh et al. (2021)
nghién ciru didu kién téi uu cho nghiém hiru hi¢u
chinh thudng cta bai toan tdi wu nira vo han véi ham
muc tiéu c6 dang phan s. Tuy nhién, Singh et al.
(2021) chi nghién ciru diéu Kién can va du tdi wu cho
nghiém hitu hiéu chinh thuong.

Tir qué trinh khao sat tai liéu, diéu kién tbi uu va
dbi ngéu cho bai toan t6i wu nira v6 han dang phan
s6 vai dir liéu khong chic chan dwoc nghién ctu
thong qua duéi vi phan Mordukhovich. Day la cong
cu hitu ich dé nghién ciru diéu kién t6i wu cho cac
dang nghiém hiru hiéu caa céac bai toan tdi wu véi
ham muc tiéu va rang budc ¢o6 dit liéu Lipschitz dia
phuong. Bén canh d6, dudi vi phan Mordukhovich
trong truong hop tong quat 1a tap khong 16i va 1a tap
con cua dudi vi phan Clarke.

2. KIEN THUC CHUAN BI

Trong bai bao nay, néu khong co gia thiét gi
thém thi ta xét khong gian Euclide R" duoc trang
bi chuan Euclide ||-|| . N6n orthant duwong cua R"
dugc ky hiéu boi R? va intR" ky hiéu cho phan
trong t6p6 cua R" . Tich v hudng cua R" duoc ky
hiéu bai (x,y)=x"y,Vvx,y e R". Ky hiéu B(x,r)
14 hinh cdu mé tdm tai x e R" v6i ban kinh r>0.
Gia st QcR", ky hitu x—2—>X c¢6 nghia la
X—>X véi xeQ. Non ddi cuc cua tap Q duogc
dinh nghia baoi

@ ={yeR"|(y,x)<0,vxeQ}.

Moétanhxadatri F:QcR" — 2% duge goi la
déng tai X néu véi bat ky diy {x,} cQx > X,
vabatky diy {y,} cR™,y, >V, taco ¥eF(X).

Giasiranhxadatri F:R" — 2", taky hiéu
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limsupF =

{yeR”“ X =X, Y, =YY, €F(x) VK eN::{l,Z,...}}

la gidi han trén theo nghia Painlevé-Kuratowski cua
F tai X.

Gia st QcR" va XeQ Non phap tuyén
Fréchet ciia Q tai X € Q dugc dinh nghia boi

|.msupﬂ<o}.

o [Ix =Xl

X——X

N(X; Q)—{VGR"

Néu X ¢, taquy uéc N(X;Q):=2

Gia st QcR" va XeQ Noén phap tuyén
Mordukhovich cia Q tai X €QQ dugc dinh nghia
boi

N(X;Q):= IlmsupN (%;Q).

X*}X

Néu X ¢ Q, ta quy uéc N (Y;Q) =.

Xét ham gia tri mé rong
@:R" - R =R U{—o0,+00}, mién hiru hi¢u caa ¢

dugc dinh nghia boi
dom @ = {x eR"|p(x) < +oo}
va trén d6 thi cua ¢ duogc dinh nghia boi
epip= {(X,p.) eR"xR|p> (p(x)}.

Gia st @:R"—R 1a hitu han tai x edom ¢.
Dud6i vi phan Mordukhovich cia ¢ tai X edom ¢
duogc dinh nghia boi

00(X):= {v eR"

(v,.-1)eN ((7;([)(7));epi(p)}.

Néu | @(X)|=+o, ta quy uéc dp(X) = Q.

Ta noi rang mot ham ¢:R" — R 14 Lipschitz
dia phuong tai X e R" véi hang K >0, néu ton tai
r >0 thoa man

| p(%)=0(%,) 1< KIIX =%, [I, 7%, %, € B(X,r).

Ta xét ham chi 8(-;Q) dugc dinh nghia boi

8(%;,Q)=0 véi xeQ va §(x;Q):=+w Vi cic
truong hop khac. Ta co
N(%,Q)=a85(%;Q),vXeQ (2.0)
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Quy ludt Fermat cho ham khong tron
(Mordukhovich, 2006) dugc phat biéu nhu sau: Néu

X € R" 1a mét cyc tiéu dia phuong ciia ham o, thi

0€dp(X). (2.2)
Gia st @:R"—R 14 hitu han tai X e R". Khi
do, ¢ la ntra lién tuc dudi (Mordukhovich, 2006)
tai X e R" néu
liminf p(x)>@(X),vxeR".

X=X

Gia sir ¢ :R" > R,k=12,...m véi m>2 la
nhitng ham ntra lién tuc dudi trong lan cén cua
X € R" va nhirng ham nay 1a lién tuc Lipschitz trong
lan can cua X (Mordukhovich, 2006). Thi ta co

0@y + @+ + 0y ) (X) < 00, (X)

+00, (X)+---+ 09, (X). (23)

Gia st @, :R" - R,k=12 1a nhitng ham lién

tuc Lipschitz trong lan can cua XeR

(Mordukhovich, 2006). Thi ta c6

5("’1]()() - o(e, (Y)(pl)(i)—a(zpl(i)(pz)(i). (2.4)
¢, I:(Pz (X)]

3. PIEU KIEN TOI UU

Trong phan nay, ta nghién ctru diéu kién can,
diéu kién du t6i vu cho bai toan t6i uu nira v han
dang phan s véi dit li¢u khong chic chan trong rang
bugc boi dung dudi vi phan Mordukhovich.

Gia st QcR" 1a mot tap khac rong va dong.
it T 1a mot tap chi sb bat ky (co thé vo han). Ta
xét bai toan toi wu nira vo han dang phan sé véi dit
liéu khong chéc chin trong nhimg rang budc c6 dang
nhu sau:

min< f ()= P Pa(X)
" {” ) [%(X)""’ & ()

o day p,,d,,k=1...,m lanhirng ham Lipschitz
dia phuong trén R". Ta quy u6c rang
g (x)>0,k=1...mvxeQ va p(X)<0k=L..m
XeQ. Ta dit g, :=(g,).

fi=(f f,), 0 day f, =& k=1..,m Gia s

k
g, :R"xV, > R,teT 1a nhitng ham Lipschitz dia
phuong tai X vagiasir v, €V,,t €T la nhitng tham

]| g, (x,v) <0t eT}, (UP)

véi  diem va
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s6 khong chéc chin, ¢ day V, c R%teT la nhiing
tap compact 16i. Anh xa da trj khong chic chan
V:T - 2% dugc dinh nghia béi V(1) =V, VteT.
Ky hiéu veV c¢6 nghia la v T ’—>Rq ‘ va
v, eV,,VteT. Do d6, tdp khong chac chan 1a do thi
cua V, nghia la, gphV = {(tth)|Vt evV,,t eT}.

Tanoéirang nhimgham g, :R"xV, > R,teT Ia
Lipschitz dia phuong tai X e R" védi hang K, >0,
néu ton tai r, >0 thoa man

19004 v) = 90 (%o V ) IS Kl =, I,
VX, X, € B(X,1,), Vv, eV, teT.

Ta s& nghién ctru bai toan (UP) bang céch tiép
cap cua toi wu robust, voi phién ban robust nhu sau:

min{f (x)= (M IDm—(X)J|x ec}, (RP)

R? 6 (x) " o ()
& day, tap chap nhan C duogc cho boi

C:={xeQ|g,(xv)<0,Wy, eV, teT}.

Gia st R 1a khéng gian tuyén tinh dugc cho
boi

RT = {A=(A)r | A, =0,teT ngoai trr hiu
han &, = 0}.

Véi A e R, tap tya cua A dugc cho boi
T(\)={teT|ar, =0},

la tap con hitu han cta T. Non khéng 4m cua
R™ dugc cho boi

RO ={2=0),c eRT |4, 20,teT}.

Vi &, eR™ va {2} <z, véi Z la khong
gian tuyén tinh, ta hiéu
D> hz khiT(M) =0,

z}\‘tzt — JteT(%)

e 0 khiT(A)=2.

Véi g, teT,

> Az khiT(X)=@,
Z}\‘[gt — JteT(2)

e 0 khiT())=@.
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Pinh nghia 3.1. Phan tr X eCduoc goi la
nghi¢m chinh thuong dia phuong cua bai toan (RP)
néu ton tai mot 1lan can U cua X va

a=(ay,...,0, ) €intR] sao cho

vxeU ﬂC,<0L, f (X)> 2<oc, f (X)>

Khi U:=R", ta ¢6 dinh nghia nghiém chinh
thuong cho bai toan (RP).

Pinh nghia 3.2. Gia stt X eC . Ta ndi rang diéu
Kién chinh quy rang buéc (MRCQ) théa man tai X
néu

N(x;.C)= | [megt(x,vt
\?I»EEC(Y) teT

)}+N(7;Q),

& day
AR)={reRD[%,0,(X.%)=0,W, €V, teT}

la tap cac nhan tir rang budc chi sb hoat tai
X e

Dinh 1y sau ddy cung cp mot diéu kién can cho
nghi¢m chinh thuong dia phuong cua bai toan (RP)
dudi diéu Kién chinh quy rang buéc (MRCQ).

Pinh ly 3.1. Gia sir diéu kién chinh quy rang
buéc (MRCQ) duoc thoamiéntai X eC. Néu X eC
la mot nghiém chinh thuong dia phuong cua bai toan

(RP), thi ton tai o=(ay,...0,)eintR"y, eV,
A € Rt eT théa min
o P(X) o
Oe p x — 00, (X
Sl g
+ 10,8, (X,%) +N(X;,Q), 4,9, (X,%)=0. (3.2)

teT

Chiéng minh. Gia st XeC 1a mét nghiem
chinh thuong dia phuong ciia bai toan (RP) thi ton
tai mot  lan  can U cua X va

o =(0y,...,a, ) €intRT sao cho
)2 (e £ (),
)
)

vxeUNC,(a, f(x))=
Py (x) pm((x J Tu day, ta suy ra
X

Voi f(x)::(

(%) gy (x
P (X)

,VxeUNC.
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Suy ra X la mot cuc tiéu dja phuong ctia bai toan
t6i wru thyc sau day micn o(x), Véi
Xe

(%) ::iak P(X) (5

Do d6, X 1a mot cuc tiéu dia phuong cta bai
toan t6i wu khong c6 rang budc sau day

min {¢(x) +8(x;C)}.

Ap dung quy luat Fermat (2.2) cho ham khong
tron, ta dugc
))(X).

Ham ¢ 1a Lipschitz dia phuong tai X va 8(+;C)

0ed(p+3(+C

la nira lién tuc dudi trong lan can cua X , ap dung
(2.3) dén (3.2) va tir (2.1), ta suy

0eap(X)+85(%;C)=a(X)+N(X:C). (33)

Tiép tuc, ap dung (2.3), ta suy ra

30(X) = 8(Zak ng Zoc a( pkj ().

k

Ap dung (2.4), ta suy ra

oo (e () p)(x)-a(p(X)e.)(X)
0Pp(X)c ) a, > =
é [qz(i)]
&4 (X)a(p)(X) - P (X)2(a)(X)
o, > . (34
kZ:; [QK(X)]
6 day  dang thfrc xay ra do

-p(x)20,q,(X)>0,k =1,..

Vi diéu kién chinh quy rang buoc (MRCQ) thoa
min tai X nén tacod

U [zwxgtm
\};eee‘(y) teT

N(Y;C)C

):|+ N(X;Q), (3.5)

o day
AX)={reRD |20, (X,v) =07y, €V, teT}.

Tur (3.3), (3.4) va(3.5), tasuy ra
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P (X)
g, (X)

Oez op, (X)—

26,00 %, (X)

+> 10,0, (X,v )+ N (%;,Q),2,9, (X,v, ) =0.

teT
O

Vi du sau day ching to tinh ¢t yéu cta diéu kién
chinh quy rang bugc (MRCQ) trong Dinh 1y 3.1.

Vidu3.1. Giastham f:R —R? dugc cho boi
f(x){—pl(x),—pz(x)],
6(x) g(x)

O day p,(x)=p,(x)=x0(x)=0,(X)=x*+LxeR.
Lay  T=[01]veV,=[2-t,2+t]. Gia su
g,:RxV, >R duoc bai
g, (xV, )=V, x*,xeR,v, €V, ,t eT. Ta xét bai toan

(RP) v6i m=2 va Q=(—o0,0]c R. Béng cac tinh
toan don gian, ta c6 C ={0}. Liy Xx=0eC ={0}

cho

va o= (ay,a,)eintR}, véi o, =a, :%. Tacod X

la mot nghiém chinh thuong cua bai toan (RP). That
vy, ta co

) pk(X)_l. X >0=q - pk(f),

A (X)

“gq(x) 2 x*+1 "
Q)=[0,+%0),8,9,(X,v,) = {0}, W, eV,,t T,
nén ta co
U {Zkﬁxgt (7,v1)} + N (X;Q)=[0,+).

reA(R)LteT
Vi eV

Tuy nhién N(X;C)=R. Do do, diéu kién chinh
quy rang budc (MRCQ) khong xay ratai X =0. Lay
X =0eC={0} a=(oy,0,)cintRz,

va Voi

1
o, =a,=—, thitaco
2

op, (X)={1}a0, (X) = {0}, =%,k=1,2.

Khi @6, ta co

vxeC,k=12.
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0 ¢ [1,+0) = {1} +[0, +0)

m ak

= 4 () P (X)-

+ 2 0,0,9,(X,v )+ N(X;9Q),
teT
7, (%) =0,(%,), eRD, Wy eV, teT.

Suy ra (3.1) khong xay ra. Hay Dinh ly 3.1 khong
Xay ra.

ol

VaGi

Dinh nghia sau day dugc ma rong tir Pinh nghia
3.7 (i) (Chuong, 2016).

Pinh nghia 3.3. Ta gia su g; =(9,),_ va

fi=(fnf,), 0day f,:=2 k=1..m Tanéi
k

rang (f,g;) 12 10i tong quét trén Q tai X € Q néu

V6i bt ky XeQ,

u, €p, (X),v, €09, (X),k=1..,m va

X, €0,0,(X,v,),teT c6 tontai we N(X;Q) thoa
man
P (X)— P (X) = (U, W),k =1,...,m,
e (X)=a (%)= (v, W),k =1,...,m,
g, (X, V) =9 (X, v ) = (X, W), teT.
Bay gid ta xét mot didu kién du cho nghiém
chinh thuong cia bai toan (RP).
Pinhly 3.2. Giasir XeC va (f,9,) lalsitong

qudt trén Q tai X .Néu X théa man (3.1) thi X la
mét nghiém chinh thuong cua bai todn (RP).

Chitng minh. Vi X thoa man (3.1) nén ton tai
(ocl, ) intR",v, eV,, A, ER(T) teT,

u, €p, (X),v, €0, (X) k=1..

),teT thoa man

P (X vk}+2kxt

teT

(x
va x, €0,9,(X
o, {
1qk( )

Theo dinh nghia cia nén ddi cuc va tinh 15i tong
quat cua (f,g;), suy ra véi mdi xeQ, ton tai

IV[

]e N(X Q)

ktgt(i,vt)zo.

weN(X;Q) thoa man
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) 20 (0 5ol n0-28a w20

tet iz G (X)

s i ak_ P (%)= P (X) = b (%) (qk (X) =0 (7))} Suy ra

noop(¥) .S pd(X)
+ > A XV, )—g, (X,V, o >y o
teT t[gt( t) gt( t)] k=1 “ qk(X) ; “ qk(Y)
moog P, X
< NAGE k(_)qk(X)} Vay X 1a mét nghiém chinh thudng cua bai toan
ia g (X) 0 (X) (RP) o
+2 [0 (xw) =g (Rv) ] 4. BAI TOAN POI NGAU DANG MOND-
WEIR

Do d6, ta co

S ao-20)

i g, (X) 4y ( )
+Z}\‘t|:gt(x’vl)_gt (Y,Vt)]ZO. m%x{f(z,a,k)::(pl(z) pm(Z)J|(Z,a,k)eCRD}

“ &(2)"" 4 (2)
O day tap rang buoc C,, dugc cho boi

Ta gia st 2eX,0:= (0,0, )itk v, eV, L e RV teT,
q (X):I Trong phan nay, ta xét bai toan ddi ngiu dang
k

Mond-Weir (RD) tuong ttng véi bai toan (RP).

x|

Chuy 2,9,(X,v,)=0 va 1,9,(x,v,)<0,vteT.

T @6, ta co

Cro = {(z,a,k) e QxintRT xR |0 e k: qf‘(kz) {apk (2)- zkk((j)) Ot (Z)}

+D 20,0, (2% )+ N (X:Q), D 20, (z,v,) 2 0}.

teT teT
Pinh nghia 4.1. Phan tur (7,&, X) € Cyp duoc goi Ching minh. Vi (z,a,1) € Cy, nén ton tai
la nghiém chinh thuong dia phuong cua bai toan o= (al,___ am)e intR™, v, eV,, A, e RV teT,

(RD) néu ton tai mot 1an can U cia (Z,a,%) va

u eop (z),v.€0q(z),k=1..m,
0:=(6,,...0, ) e—intR] théa man ‘ (2)% <08 (2)

va X €0,0,(z,v,),teT théa man

V(z,0,1) €U NCpo. (6, T (z,0,1))
%y pk(Z) .
~ — - u, — Vv |+ eN(z;Q), (4.1
2(0.F(z.a2)). {Eqm{ “a2) } thj (0). 643
Khi U :=R", ta c6 dinh nghia nghiém chinh ;x‘g‘(z’vt)zo' (4.2)
thuong cho bai toan (RD).

Tir (4.1) va dinh nghia cia nén dbi cuc, tinh 10

Pinh Iy 4.1. (P6i ngiu yéu) Gid sir xeC va . _ o
Y ( gau yeu) e v tong quat cua (f,g;) trén Q tai z, vé6i bat ky

(z,a,1)€Cprp. Néu (f,9;) la I6i tong quat trén .
Q tai 7 thi xeC, tontai we N(X;Q) thoa man

34
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z teT

P (2) x)—q, (z
2014, 9-a.(2)

<mOLk UW—MVW+ w
o<l | ot

<52 a0 (-

= g (X q

+ 0 9.(xv) -9, (zw) ]

Do do, ta co

Oy _pk(z)
;qk(z)[pk(x) qk(z)qk(x)}

+3 %[ 0,(x%)-0,(z.v)]>0. (43)

teT

Chi y ring véi xeC tacod Y 10, (xVv)<0.

teT

Tir didu nay két hop véi (4.2) va (4.3), ta c6

po-gfecolso

>

10(2)

m
=

Suy ra

P« (X)_

Tu day ta duoc
fk (X) — pk (X) > pk (Z)
N (X) O« (Z)
Vi du sau day ching t6 tinh cbt yéu cua tinh 10i
tong quat cua (f,g;) trong Dinh 1y 4.1.

= f(z,a,1) k=1..,m o

Vidu 4.1. Giasirham f :R — R? duoc cho boi

o(325)

¢ day p(x)=p,(x)=x,0,(X)=0,(x)=x*+LxeR.
Ly  T=[01]veV,=[2-t2+t]  Gia s
g, RxV, >R cho
g, (xv ) =-vx*, xeR,v, €V,,t eT. Ta xét bai toan
(RP) véi m=2 va Q= (—o0,0]cIR. Bing céc tinh
C=(—x,0] Ly

duoc bai

toan don gian, ta co
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X =—1eC =(—0,0]. Xét bai toan dbi ngiu (RD).

Ta chon y=0eQa=(a,a,)eintR:, voi

alzo_lz:%,xzo.
Ta co N(¥;Q)=[0,4%),0,9,(¥,v,)={0}, ", €V, ,t €T,
op. ()=10}.00,(v)=1{0}, % =L k12
a(y) 2
Khi @6, ta co
@ o h(X) o
OE[O,-HX)): —k_ ap y)- — aq vy
éqk(y) () a (%) (7)
+zxtaxgt(ylvt)+N(y;Q)y

teT
va > 20,(Y,%)=0. Suyra (¥,a1)eCyp. Tuy
teT

nhién v6i X =—1eC =(—x0,0], thi ta ¢6

e :M:_l< _ P (¥)
MO T2 e

=f (v.ax) k=12

Diéu nay xay ra vi (f,g;) khong la 16i tong
quat trén Q tai ¥=0. Pé thiy didu nay, ta chon
y=-3eQ=(—0,0] va u, edp,(y)=1{0} k=12
Khi d6, taco N(¥;Q) =(—0,0] va

(U, w)=0=0,vwe N(V;Q) ,k=12.

Tuy nhién
P (¥)- P (V)=-27<0,k=12.

Pinh ly 4.2. (P6i ngiu manh) Gia st X eCla
mot nghiém chinh thuong dia phuong cia bai toan
(RP) sao cho diéu kién chinh quy rang budc
(MRCQ) théoa min tai X. Thi ton tai

(@) eintRT xR thoa man (X,0,1)eCqp va
f(X)= f(i,d,?:). Néu (f,g;) 1a 14i tong quat
trén Q tai bitky zeQ thi (X,a,7%) 1a mot nghiem
chinh thuong cda bai toan (RD).

Chiéeng minh. Theo Dinh 1y 3.1, ton tai
G =(0,0n 8, ) €INRT Y, €V teT (R ) eRD

théa man
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OEZ

klk

+Zkaxgt (X,v,)+N

teT (
)-

6pk (x)-

Cht ¥ réng A gt(x V,

> hg,(X,v,)

teT

=0. Do 44, taco( X, q, A
f(x)=f(x,a1).

Bdi tinh 16i tong quat ctia (f,g; ) trén Q tai bat
ky z e, thitir Binh 1y 4.1 ta suy
f(x.a2)=f, (%)

> f (z,0,1),k =1,...m,V(z,0,1) € Cpo.

Do do, tontai 6:=(6,,...
(0, (z.a,1))=(0,T(z,07)).

Pidu nay c6 nghia 1a(z,a,X) 1a mot nghiém

,0,,) € —intR thoaman

chinh thuong cua bai toan (RD). mi

Pinh 1y 4.3. (P6i ngiu ngwoc) Gid sir
(X,@,1) €Cpp. Néu XeC va (f,g;) la l6i tong
qudt trén Q tgi X, thi X la m¢t nghiém chinh
thwong cua bai todn (RP).

Ching minh. Vi (X,0,1)€Cg, nén ton tai

0:=(0l,..r 0y ) €INLRT, Y, €V, teT R i= (%, ) e RT
théa man
% o) P(%)
_[qux)[a"k(x) a0 ™ }@” 0 XVJ
eN(%Q), (44

D> 10 (X.v)=0.  (45)

teT

Chu y rang vé6i X eC, ta c6 g,(X,v,)<0,VteT.
Suy ra D %,0,(X,v,)<0. Két hop didu nay véi

teT

(45), ta suy ra » A0,(X,v)=0. Suy ra

teT

20, (X.v)=0,VteT.

Vi X thoa mén (4.4) nén ton tai
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(ay,...,0, ) €intRT, v, €V, A, e]R(T),teT,
U, €0p, (X),v, g, (X),k=1,..

X €0,0,(X,v,),teT thoa méan
0

- i—_ Uk— pk (i()vk +
i g (X) q, (X)
Tir (4.6) va dinh nghia cia nén dbi cuc, tinh 10
tong quat ciia (f,0;) trén Q tai X, suy ravéi moi

o= .
va

zxtxt]e N(X;Q). (4.6)

teT

xeQ, ton tai we N(X;Q) théa man

28]

Ll

< W)

Rad

o

IA
M
2l

Suy ra
NS _p(X) .
;qkm{pk(x) qk(i)qk(")}2
Do d6

Vay X la moét nghiém chinh thuong cia bai toan
(RP). o
5. KET LUAN
_ Tém lai, diéu kién can va di toi wu cho bai toan
t61 uru nira vo han véi ham muyc ti€u c¢6 dang phén sd
va cac rang budc ¢ dang khong chac chan dugc
nghién ciru st dung dudi vi phan Mordukhovich cho
I16p ham Lipschitz dia phuong. Bén canh d6, bai toan
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dbi ngiu dugc xét dusi dang Mond-Weir va thu
duoc cac dinh 1y vé d6i ngau yéu, doi ngau manh va
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