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TOM TAT

Trong bai bao nay, chiing t6i xét bai toan tua can bang vecto manh véi ciu trac thir ty chira bién.
Bing cich nhidu bai todn boi tham sd, chung t6i nghién ciru tinh 6n dinh nghiém cta bai toan nay. Bang
cach ap cac gia thiét thich hop 1én anh xa muc tiéu va cac rang budc, chung toi thiét 1ap didu kién du
cho mot s6 tinh chat ciia anh xa nghiém nhu tinh compact, tinh lién tuc/nira lién tuc theo nghia Berge
va Hausdorff. Cac két qua trén duoc ing dung vao viée thiét 1ap diéu kién 6n dinh nghiém cua bai toan
can bang Walras.

Tir khoa: Bai toan tua can béng vecto manh, Tinh 6n dinh, C4u tric th tu chira bién.
1. GIOI THIEU

Bai toan cin bang cung cip mot dinh dang tong quat va phu hop cho viéc xay dung va nghién ctru
cac bai toan khac nhau phat sinh trong toan hoc thuan tay va mg dung. N6 bao gom nhleu bai toan nhu
bai toan diém bat dong, bat ding thic bién phan, bai toan can bang Nash va bai toan tbi uru (xem, ching
han [1-3]). Do d6, nghién ctru bai toan can bang va cac phién ban mé rdng ctia n6 la mot trong nhirng
chua dé réat thi vi va quan trong trong 1y thuyét t6i vu va Gmg dung. Bai toan can bang da dugc mo rong
cho trudng hgp cac anh xa muc tiéu cé gia tri 1a vecto hoac tap hop va da dugc thao luan chi tiét (xem
[4-6]). Mot dang tong quat hoa khac cua bai toan nay dwoc dua ra cho truong hop trong dé cac tap rang
budc phu thudc vao bién quyét dinh dugc goi 1a bai toan tua can bé“lng; xem, chéng han, [7-11] va cac
tai li€u tham khao trong do.

Phan tich tinh 6n dinh ctia nghiém nham khao sat dang diéu ctia chung trong bdi canh dir liéu dau
vao bj nhidu ¢ y nghia quan trong trong viéc ra quyét dinh va thiét ké thudt toan. Tinh 6n dinh ctiia nghiém
¢6 thé duoc chia thanh hai loai chinh: dinh lugng va dinh tinh. Loai thu nhét tap trung vao danh gia khodng
cach giira hai tap nghiém trude sy thay doi cta cac tham s6 nhiéu, thong qua viéc sir dung udc luong kiéu
Lipschitz hoac Holder. Loai thr hai tdp trung vao xem xét cac tinh chat cua anh xa nghiém, nhu tinh
compact, tinh nira lién tuc trén va nua lién tuc dudi theo nghia cuia Berge hodc Hausdorff. Hai loai phan
tich tinh 6n dinh nay d4 dugc nghién ctru rong rai cho cac bai toan can bang khac nhau.

Muc tiéu clia nghién ciru nay 1a khao sat cac tinh chat 6n dinh dinh tinh c6 dién cta 4nh xa nghiém
dbi vai bai toan twa cin bang vecto trong trudng hop noén phu thudc bién. Dau tién, chung t6i xét tinh
nua lién tuc trén cua anh xa nghiém cia bai toan da cho, dya trén céac gia thiét vé tinh nta lién tuc cua
anh xa muc ti€u va cac anh xa rang budc. Tiép theo, chung t6i nghién ctru tinh ntra lién tyc dudi cua
anh xa nghiém thong qua tinh 16i suy rong, thay vi sir dung thong tin vé tap nghiém. Cudi cling, ching
t6i ap dung két qua thu dugc vao viéc xét tinh 6n dinh ciia mé hinh cin bang Walras nhu mét timg dung.

Bai bao duogc td chirc nhu sau. Trong Phan 2, chung t6i trinh bay cach xdy dung bai toan tua can
bang vecto v6i non bién thién, dong thoi 1am rd mdt s6 khai niém va tinh chat can thiét cho phan tiép
theo. Phin 3 tap trung thao luan vé cac két qua chinh lién quan dén tinh 6n dinh dinh tinh cta bai toan
n6i trén. Cudi cung, Phan 4 d& cap dén truedong hop cu thé cua bai toan can bﬁng Walras va ap dung két
qua tir phan trude.
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2. KIEN THUC CHUAN BI

Trong toan bai bao nay, trir khi c6 quy dinh khac, chung t6i st dung cac ky hiéu sau day. Cho
P, X,Y 1a cac khong gian dinh chuan, A 1a khong gian metric, A: X xA 2 X,B: XxA =2 P 1a
cacanhxadatri, K : X x A =Y laanh xa da tri sao cho K(x, 1) 1a mft nén 161, dong, c6 dinh, chinh
thudng voi phan trong khac rong, véi mdi (x,A) € X x A .Cho f: X x X x PxA —>Y 1a mot anh xa
cb gia tri vecto. Véimdi A € A , chung ta xét bai toan tya can bang vecto:

(SVEP) Tim X € A(X,A) sao cho ton tai z € B(x,A) thoa

f(x,y,z,)eK(x,1), VyeAx,A).

Viméi Le A, dit G(A)={xeX| xe A(x,A)}. Tap nghiém cua bai toan (SVEP) duoc ky

hiéu baoi
S(A) ={xe G| Iz € B(x, A), f(x,v,2z,1) e K(x, 1), Vy € A(x, 1) }.

Nhin xét 1 Khi K 1a nén c6 dinh, tirc 1a K(x, A1) khong phu thudc vao (x, 1), bai toan (SVEP)

tro thanh bai toan (QEPZ) da duoc xét trong [12].

Vi diéu kién ton tai nghlem cua bai toan da dugc nghién ctiru (xem, chang han [13, 14] ), trong bai
bao nay, ching toi gia thiét raing S(A) # @ véimoi A thudc 1an cin cua diém dang xét.

Pinh nghia 1 Cho X,Y 1a cic khong gian vecto topo Hausdorffva F 1a mot anh xa da tri tir X
vao Y .

(a) F' duoc goi 1a nira lién tuc trén (usc) tai x, néu v6i mdi tap mé V' chia F (xo ) , tOn tai mot
lan can U cua x,, sao cho F(U)c V.

(b) F duoc goi la nta lién tuc dudi (Isc) tai x, néu véi mdi tap mé ¥V cua Y véi
F(xo)ﬁV #(J, ton tai mot 1an can U ciia x, sao cho véimoi xeU, F(x)NV =D .

(c) F dugc goi 1a lién tuc tai x, néu no vira usc va Isc tai X, -

Chuing ta noi rﬁng mot 4nh xa thoa man mot tinh chit nao dé trén tap M c X néu no thoa man
tinh chat d6 tai moi diém cuia M . Néu M = X ching ta bo qua cum tir "trén tdp X " khi phat biéu.

Pinh nghia 2 Cho X,Y va F nhu trong Dinh nghia 1.

(a) F' duoc goi la nira lién tuc trén Hausdorff (H-usc) tai x, néu v6i mdi 1an can W cua diém
gbe 97 trong Y , ton tai mot 1an can N cia X, sao cho, F(x)c F(x0)+W véimoi xe N .

(b) F' duoc goi la nira lién tuc dudi Hausdorff (H-Isc) tai x, néu voi mdi 1an can W cua diém
gbe o9y trong Y , ton tai mot lan cdn N cia X, sao cho, F(xo) cF(x)+W véimoi xe N .

(c) F duoc goi la lién tuc Hausdorff (H-continuous) tai x, néu n6 vira H-usc va H-Isc tai X, -

B6 dé 1 (Xem [15]) Cho F: X =Y 1a mot 4nh xa da tri. Khi d6 cic ménh dé sau dung.

(i) Néu F(X) 1a compact thi, F lausc tai X khi va chi khi voi moi diy {xn} c X voix, >Xx
vay, € F(xn) , ton tai mot ddy con {ynk} hoituvé y € F(X).

(ii) Fla Isc tai ¥ khi va chi khi, véi moi day {x,} < X véi x, >X va y € F(¥X), ton tai mot

day {yn} voi y, EF(xn) saocho y, =y ;

(iii) Néu F 13 usc thi F 1a H-usc;

(iv) F 1a H-1sc khi va chi khi F'1a Isc va c6 gia tri compact;

(v) Néu F 1a usc va co gia tri dong thi F 13 anh xa déng.

Bay gio chung ta gi6i thiéu khai niém ntra lién tuc theo non cua anh xa c6 gia tri vecto, vbn dugce
mé rong tir khai niém ntra lién tuc trén va nua lién tuc dudi theo nghia co dién.
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Pinh nghia 3 Cho X,T 1a cac khong gian topo, Y 1a khong gian vecto topova K: X =27 1a
anh xa da tri c6 gia tri 1a non léi, ¢6 dinh véi phén trong khac rSng. Cho h: X xT —Y lamdtanh xa
co gia tri vecto.

(a) h dugc goi la K -nira lién tuc trén (K -usc) tai (¥,7) néu, véi moi lan can ¥ cia diém goc
0, trong Y, ton tai mot 1an can U cia (x,7) sao cho

h(x,t)eh(x,t)+V —-K(X), VY(x,t)eU.

(b) 7 duogc goi 1a K -nira lién tuc dudi (K -Isc) tai (X,7) néu, —h 1a K -nira lién tuc trén tai
(x,7).

(c) h dugc goila K -lién tuc tai (X,7) néund vira K -usc va K -lIsc tai (X,7).

Nhin xét 2 Khi ¥ =R, K(x)=R, v6imoi x € X, Dinh nghia 3 tr¢ thanh dinh nghia ham nira
lién tuc trén, ntra lién tuc dudi, lién tuc theo nghia cb dién.

Pinh nghia 4 Cho X,Y,K nhu trong Dinh nghia 3,g: X —Y 1a mt anh xa c6 gié tri vecto
va M 1a mot tap con 16i cua X . Ta noi rang

(a) g 1a K -twaldm trén M néuvéi yeY,x,x, e M,0€[0,1],x, =6Ox, +(1-0)x, ,

g(x)ey+K(x).g(x,)ey+K(x,) kéotheo g(x,)ey+K(x,),

b) g duoc goi la K -tua 10m chat trén M néu voi
veY,x,x,eM,0<(0,1),x,=60x+(1-0)x,,

g(x)ey+K(x).g(x,)ey+K(x,) kéotheo g(x,)ey+intK(x,).

Nhén xét 3 Khi ¥ =R,K(x)=R, véi moi x € X, chiing ta thu dugc dinh nghia ham twa 1dm

va tya 10m chat theo nghia thong thuong.

3. CACKET QUA CHINH

Trong phan nay, ching ta nghién ctru tinh nira lién tyc trén va nira lién tuc dudi clia 4nh xa nghiém S .

B6 dé 2 Gia str f la K -ntra lién tuc trén, K 1a H-usc va cho trude A e, cac gia thiét sau thoa man:

(i) G(1) 1a mdt tap compact;

(i) A(-,A) 14 nira lién tuc dudi;

(iii) B(, A ) 14 nira lién tuc trén véi gia trj compact.

Khi d6, tap nghiém S(A) 1a compact.

Chimg minh Véi mi 1 € A, trudc hét ta chi ra ring S(4) 1a tap dong. Ly mot ddy bat ky
{xn} < S(A) sao cho X, — X € X , ta cin ching minh X € S(A). Vi {xn} cS(A) nén X, € G(/T)
va ton tai z, € B(xn,/T) sao cho

f(xn,y,zn,Z)eK(xn,Z),VyeA(xn,/T). (1)

Do tinh dong ciia G(A) taco X € G(A). Vi B(-,A) 1 usc véi gia tri compact, ta c6 thé gia thiét
z, hoi tu vé z e B()_C,Z) (lay day con néu can). Ldy mot diém batky y € A()_C,Z). Do A(-,Z) la
Isc, ton tai mot diy {yn} ,Voi y € A(xn,/T) saocho y, —>y.
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Véi mdi lan can V' cla diém géc 6, , ton tai mot 1an can can bang V; cua 6, , tic 1a, -V, =V,
sao cho V;+V, <V . Vi K la H-usc tai ()_C,Z) va f la K -usc tai ()_C,)_/,E,/T),tén tai n, €N sao
cho, véi moi n>n,,taco

K(x,.2)c K A)+1, )
va
(%92, 4) € f(X, 5.2, 2) +V; - K(X, 2). 3)
Do tinh can bang cia ¥, ta thu dugc
fE 2,2 € f(%,.3,02,,4) =V, + K(F,A) = f(%,.,.2,, 4 ) +V, + K (%, A).

4
Tu (1) va(4)taco

f&3.2,4) e K(x,,A)+V, + K(%,A). (5)

Két hop (2) va (5), ta duoc

f(x,5,2,A) e K(x,A)+V, +V, +K(x,A) c K(X,A)+V.

ViV labatkyva K(X,4) latap dongnén f(X,7,Z,A) e K(X,4),vadodo X €S(1). Vi
vay, S(/T) 1a mot tp dong. Hon nita, tir tinh compact ctia G(A) va S(A)c G(Z) , ta két luén rang
S(A ) 1a mot tap compact.

Pinh Iy 1 Gia st rang

(i) G la usc véi gia tri compact trén A ;

(i) 4 lalsctrén X x A ;

(iii) B la usc véi gia tri compact trén X x A ;

(iv) f 1a K -usctrén X x X x PxA;

(v) K laH-usctrén X xA..

Khi @6, S 1a ntra lién tuc trén vGi gia tri compact trén A .

Chirng minh Liy batky 1 € A, theo B6 d& 2 thi S(1) 1a tap compact. Gia sit nguoc lai ring
S khong ntra lién tuc trén tai A . Khi d6 tdn tai mot tap mé U chira S (/77 ) va mot day {/1,1} hoi tu
vé 1 sao cho ton tai x, €8 (ln)\U , vé6imoi 1. Vi G nua lién tuc trén v4i gid tri compact va
X, € G(/"Ln) ,theoB6 dé 1, x, hoityuvé X trong G(A) (lhy mét diy con néu cin). Do X, € S(ﬂ,n ),
nén ton tai z, € B(xn,/ln) sao cho

f(xn,y,zn,in)eK(x",ﬂ,n),VyeA(xn,/ln). (6)

Do B nua lién tuc trén va B(X ,Z ) compact, khéng mét tinh tong quat, gia sir z, hoi ty vé
zZe B()?,Z) .Liy ye A()_C,ﬂ_,) bat ky. Vi 4 nia lién tuc dudi nén ton tai y, € A(xn,/ﬁtn) sao cho
v, 7.

Véi mdi 1an can V' cua diém gde 0, ton tai mot 14n can can bang V, cua 6,, tic la, =V, =V,
sao cho V,+V, <V .Vi K la H-usc tai ()_C,Z) va [ 1a K -usc tai (f,)_/,f,i_),t()\)n tai n, €N sao
cho véimoi n=>n,, tacod

K(x,,4,)cK(Ex,A)+V,, (7)
va

f(x.0,.2,,4,) € f(X,7,2,)+V, - K (X, ). (8)

102



Tinh 6n dinh nghiém ctia bai toén twra can bang vecto tham sb véi cau tric thir tu chira bién

Sir dung tinh can bang cua ¥, va (8), ta di dén
fE 5,2, € f(%,:9,2,04,) =V + K&, 2) = [(%,,9,,2,, 4, )+ Vi + K(X, ).

Két hop diéu nay véi (6), ta dugc

f(x,5,2,A)eK(x,,4,)+V, + K(X,2). 9)
Tu (7) va (9) ta thu duoc

f(x,5.2,A)eK(X,A)+V, +V, +K(x,A) Cc K(X, A1)+ V.
Két qua 1a f(X,,Z,4) € K(X,A), hay ¥ € S(1), la diéu khong thé do x, ¢ U , véi moi 7.
Vivay, S 1ausc tai A. DPinh ly da dugc chirng minh hoan toan.

Céc phan vi du sau day cho chiing ta thay tinh ¢t yéu cia tinh nira lién tuc duéi cia 4, nira lién
tuc trén cia B vatinh K -usc cua f trong Pinh 1y 1.

VidulCho P=A=X=Y=R;K(x,A)=R_;B(x,4)=[0;3]; f(x,¥,2,A) =" (x* —xp)
va
[O;l], khi 4 =0,
A(x,A) = .
[1;3], khi A #0.
Khi d6, cac gia thiét (i), (iii)-(v) ciia Dinh 1y 1 déu thoa man. Bang tinh toan truc tiép, ta dugc
{0,1}, khiA=0
S(A)= .
{3}, khi A #0.
RO rang, S khongusctai A =0.Lydola 4 khong lsc.
Vi da 2 Cho P=A=X=Y=R;A(x,2)=[0,1]; f(x,y,2,A)=A"(x—y)cosz;
K(x,2)=R, va
1 .
|:0;—7Z':|, khi A =0,
B(x,A)=
|:§7Z';7Z}, khi A #0.

D@ thdy, céc gia thiét (i), (ii), (iv), (v) cua Pinh Iy 1 déu thoa man. Tinh toan truc tiép cho ta

{{1}, khi A=0
S(A)= .
{0}, khiA#0.

Tuy nhién, S khongusc tai A =0.Ly dola B khdng usc.
Vidu3Cho P=A=X=Y=R;K(x,1)=R,; A(x,A) = B(x, ) {o;ﬂ vi
cos(x —y), khi 4 #0,
5 y.2,4)= cos(x—y)—g, khi A =0.

Khi d6, cac gia thiét (i)-(iii), (v) cua Dinh ly 1 déu thoa man. Bang tinh toan tryc tiép, ta dugc

{1}, khi 1=0
6

S(A)=
[o;ﬂ, khi 4 0.
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Hién nhién, S khongusctai A=0.Lydola f khong K -usc.

Pinh Iy 2 Gia sir cac diéu kién sau thoa

(i) G lién tuc, c6 gia tri 101, compact trén A ;

(i) A lién tuc, c6 gia tri compact trén X xA ,va A(-,A) [dm véimoi A€ A ;

(iii) B lién tuc, co gia tri compact trén X xA , va B(-,A) 16i véimoi A€ A ;

(iv) K va Y\K laH-usctrén X xA;

(v) f 1a K -lién tyc va K -tya 10m chit trén X x X x Px A .

Khi do, S 1a H-lIsc trén A .

Chirng minh Pau tién, ta chung minh S la Isc. Gia st ngugc lai réng ton tai A €A saocho S
khong lsc tai 4 . Khi d6 tdn tai X € (1), 1an can W ciia diém géc trong X va day {4,} hoi tu vé
A sao cho

(x+W)nS(4,)=9, VneN. (10)

Ta xét hai truong hop sau day.

Truong hep 1. S(1)={X}. Liy mot day bt ky {x,} voi x, € S(4,), khi dé x, € G(1,).
Vi G lausc, c6 gia tri compact, khong giam tinh tong quat, ta c6 thé gia sarang x, hoi tu vé X, € G(1)
. St dung 14p luén twong ty nhu trong chitng minh ctia Pinh Iy 1, ta thu dugc x, € § (Z ), tiic 1a, Xy =X
.Do @6, khi 1 di16n, x, € X + W , vén mau thudn véi (10).

Truwong hop 2. Ton tai x, € S(A) sao cho x, #X . Khi d6, ton tai z, € B(xl,/T) va
zZe B(f,ﬂt) sao cho

f(xl,y,zl,/T)eK(x,,Z), ‘v’yeA(x],Z), (1)
va
fx,0,2,2)eK(X,A), VyeA,A). (12)
Bang cich dat x(¢):=tx, +(1-0)x,z(t) =1z, +(1-1)Z véi te(0,1), ta c6 x(t) € G(A) va
z(t) € B(x(t),A). Vi A(,A) 1a 16m nén, véi moi ye A(x(1),A), ton tai b EA(XI,Z) va
)_)EA()_C,Z) sao cho y=ty,+(1-¢)y. Tu (11), (12) va tinh K -tya 16m chat cia f trén
XX XxPxA, taco
F(x(0), y,2(t), 1) eint K(x(£), A). (13)
Véi W cho trudc, ton tai mot 1an can W, cua diém gbc trong X va 7 €(0,1) thoa W +W cw
va x(t)eXx+W,. Vi vay, x(t)+W, cX+W . Do tinh ntra lién tuc dudi cia G tai A, ton tai
%,e€G(4,) voi X, > x(7).Kétquala, X, € x(7)+W,,khi n du lon. Két hop diéu nay véi (10), ta
thu duge X, S(4,) véi moi n. Chi y ring B 1a nira lién tuc dudi, khi d6 véi mdi
z,€B(%,,4,),z, > z(T), tontai p, € A(%,,4,) sao cho
f(%,.0,.2,,4, )€Y \K(%,,4,). (14)
V6i moi lan can V' cua 6,, ton tai mot 1an can cin bang V, cua 6, , tac 1a, =V, =V, sao cho
V,+V, cV . Tu gia thiét H-usc ctia Y\ K ta suy rakhi n di lon,
Y\K(%,4,)cY\K(x(?),A)+V,. (15)
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Vi A lausc, co gia trj compact nén ta c6 thé gia thiét ring $ hoituvé € A(x(7),2) . Do tinh

K -lIsc cua f, khi n du 1o, ta co
FGduznd,) € (@), 5,20, 2) =V, + K(x(7),2). (16)

Tu (14), (15) va (16), khi n du 16n,

F(T),9,2(2),4) e Y \K(x(£),A) +V; +V, =K(x(1 ), A) ccl[Y \ K (x(7 ), A)] + V.
7)

Do ¥ 1a bit ky va cl[Y\K(x(7),A)] la tap déng, ta thu dugc f(x(7),,2(f),A)e
cl[Y\K(x(%),A)], vén mau thudn véi (13). Vi vay, S 1a Isc. Hon nita, theo B4 d& 2, S ¢6 gié tri
compact. Cudi cing, theo B6 dé 1(iv), S 1a H-Isc.

Keét hgp Pinh 1y 1 véi Pinh 1y 2, ta thu dugce diéu kién du cho tinh lién tuc Hausdorff ctia anh xa
nghiém.

He¢ qua 1 Gia su cac dicu kién sau thoa

(i) G lién tuc, c6 gia tri 161, compact trén A ;

(i) A lién tuc, co gia tri compact trén X x A, va A(-,A) 1dm véimoi A € A ;

(iii) B lién tuc, c6 gia tri compact trén X XA, va B(;,A) 16i véimoi A€ A ;

(iv) K va Y\K laH-usctrén X xA ;

(v) f 1a K -lién tuc va K -tya 10m chat trén X x X x PxA .

Khi d6 S lién tuc Hausdorff va c6 gié tri compact trén A .

4. UNG DUNG

Trong phan nay, ching t6i xét mé hinh cin bang Walras. Gia sir thi truong ¢6 7 hang hoa. Cho
p= (pl,. D, ) e R" 1a vecto gia, E: [R"” =2 R"1a anh xa du cau (excess demand). Gia sir tap rang

budc cua gia dugc cho boi

A=[]A.4 ={zeRl 0<a<z<f<+wo},i=1,...,n.

i=1

Theo [16], bai toan tim gia can bang c6 thé dugc biéu dién nhu sau
(VD) Tim p" € 4 sao cho
3q" e E(p*),<—q*,p—p*>20,‘v’p e A.
Theo y tudng cua [17-19], anh xa du clu cling phu thudc vao cac bién ngoai sinh. Vi vay, ta c6

thé gia dinh ring B:R" xR" = R" 1a 4nh xa du cAu va bai toan (VI) cé thé duoc nhidu bsi tham sb
@ nhu sau

(PVD) Tim p" € A sao cho
3q" e é(p*,a)),<—q*,p —p*>>0,Vp ed
Bing cich it f(p°, p.q",@)=(-q",p—p").K(p,®) =R, V(p,w) € R xR’ khi d6 bii
toan (SVEP) tr¢é thanh bai toan (PVI).
Véimdi @€ R, tap nghiém ciia bai toan (PVI) dugc ky higu boi
g(a)) = {p* e Al 3q € é(q*,a)), <—q*,p —p*> >0,Vpe 121}

Tu Hé qua 1, chiing ta thu dugc hé qua sau day.
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H¢é qua 2 Gia sir cac diéu kién sau thoa man
(1) B lién tuc, c6 gia tri compact trén Ri X RZ ,va B(,,®) 16i véimoi @€ R" ;
(i) Ham (p*,p,q*) > <—q*,p —p*> la R, -tyalom chit trén R} xR’ xR".

Khidé S lien tuc Hausdorff va c6 gia tri compact trén RZ

Nhin xét 4 Tinh 6n dinh ciia mo hinh Walras duoc suy ra tir két qua chinh ctia bai bao vé sy on dinh
nghiém cua bai toan tya can béng vecto tham sd. Trong thuc té, dang cu thé cta cac ham cung, clu, du
cau,... phu thudc vao rat nhiéu yéu td nhu: cau trac thi truong ciia nén kinh té, thi hiéu cta nguoi tiéu
dung, phong tuc, tdp quan, van hda cla cong dbng dan cu,... Tham chi, trong ciing mot nén kinh té, &
cac giai doan khac nhau, cac ham trén ciing c6 the 6 nhimg dang cu thé khac nhau. Chang han, v6i nén
kinh t& ¢ m ngudi tiéu thy, n nha cung cip, mdi nha cung cap cung img mot mat hang, gia sir voi ngum

tiéu thu thk i, tAp kha nang tiéu thu 1a Cl.(p,r)z{xeR'i < pP,X >Sr},p eR",reR,, ham cau
D, : R} xR, =R, théaman D,(p,r) = C,(p,r),i = I,_m . Gia str rang ham cung cta nha cung cép
thr j c6 dang SR, >R, j= I,_n . Trong trudng hop nay ham du cdu c6 dang

é(p,r) = ZD:' (p,r)— (SI (p)s,S, (pn)) . Noi chung, véi nhimng diéu kién cu thé khac nhau, ham
i=1
du cdu ciing s& c6 dang cu thé khac nhau.

5. KET LUAN

Trong bai bao nay, chiing toi nghién ciru tinh 6n dinh nghiém ciia bai toan tya cin bang vecto
manh bang cach xét tinh lién tuc, nira lién tuc cta anh xa nghiém. Diém méi trong nghién ciru nay 1a
mo hinh bai toan dua trén nén chira bién va tham sé. Cach tiép can cua bai bao ciing khac so véi cac
cong trinh trude d6. Cu thé, trong két qua vé tinh nira lién tyc dudi ctia anh xa nghiém, chung t6i khong
sir dung gia thiét trén tap nghiém. K&t qua nay khong chi co ¥ nghia vé& mit Iy thuyét ma con c6 ¥ nghia
thyc tién khi 4p dung cho m hinh can bang trong kinh té - mé hinh can bang Walras.

Loi cdam on: Nghién ctru nay do Trudng Pai hoc Cong Thuong Thanh phd HS Chi Minh béo trg va cip
kinh phi theo Hop ddng s6 85/HD-DCT ngay 15 thang 8 nam 2023.
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ABSTRACT

STABILITY OF SOLUTIONS TO PARAMETRIC VECTOR QUASI-EQUILIBRIUM
PROBLEMS WITH VARIABLE ORDERING STRUCTURES

Dinh Vinh Hien*, Tran Dang Hung, Nguyen Dinh Inh,
Nguyen Van Hieu, Vo Thanh Son
Ho Chi Minh City University of Industry and Trade
*Email: hiendv@huit.edu.vn

In this article, we consider the strong vector quasi-equilibrium problems with variable ordering
structures. By perturbing the problems with parameters, we study the stability of solutions to reference
problems. By imposing appropriate assumptions on the objective mapping and constraints, we establish
sufficient conditions for certain properties of the solution mapping, such as compactness,
continuity/semicontinuity in the sense of Berge and Hausdorff. These results are applied to establish
stability conditions for the Walrasian equilibrium problems.

Keywords: Strong vector quasi-equilibrium problem, stability, variable ordering structure.
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