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BAI TOAN TUA CAN BANG TONG QUAT VA Y NGHIA KINH TE

, Nguyén Quynh Hoa
Truong Dai hoc Kinh té va Quan tri kinh doanh — DH Thai Nguyén

TOM TAT

Can bang 1a mot trang thai v6 cung quan trong ciia moi sy vat, hién twong. Déc biét trong kinh te
cén bang giita cung va cu la mot trang thai ca ngudi tiéu ding va nguoi san xuét luén mong mudn
dat dugc. Bai toan can bang trong kinh té di dugc rat nhidu cac nha khoa hoc quan tdm nghién
ctru. Bai bao nay trinh biay mo hinh toan hoc dudi dang bai toan twa can bang tong quat cia mo
hinh cin bang giita cung - ciu trong kinh té va chirng minh cho sy ton tai nghiém ctia bai toan nay
khi mét s diéu kién duoc thoa man. Bai toan tya can bang tong quat bao ham rat nhiéu 16p bai
toan t6i vu ma ta da biét nhu bai toan tya bao ham thirc bién phan, bai todn twa quan hé bién
phan,... Biéu kién du cho sy ton tai nghiém cua bai toan nay di dugc nhiéu tac gia nghién ctru. O
déy, tac gia ching minh diéu kién du cho sy ton tai nghiém cua bai toan tua cin bang tong quat khi
ham muc tiéu 13 anh xa nira lién tuc dudi dua trén cac cac kién thirc co ban vé giai tich da tri, dic
biét 1a dinh Iy Hahn — Banach, dinh Iy phan hoach don vi va dinh 1y diém bat dong Ky Fan. Day la
mot trong nhitng két qua quan trong cua 1y thuyét ti wu.

T khéa: Todn img dung; mé hinh kinh té; bai todn tia cdn bang tong quat; diéu kién di; 1y
thuyét t6i wu; tira quan hé bién phan; ...
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ABSTRACT

Balance is an extremely important state of all things. Especially in the economy, the balance
between supply and demand is a state that both consumers and producers are always eager to
achieve. The equilibrium problem in economics has been studied by many scientists. This paper
presents the mathematical model in the form of a general quasi-equilibrium problem of the
demand-supply model in economics and proves the existence of the solution of this problem when
some conditions are satisfied. The general quasi-equilibrium problem includes many classes of
optimal problems that we know as quasi-variational inclusion problem, quasi-variational relation
problem, etc. Sufficient conditions for the existence of solutions to general quasi-equilibrium
problem were studied by many authors. Here, the author proves the sufficient conditions for the
existence of the solution of the general quasi-equilibrium problem when the utility function is a
semi-continuous lower mapping based on the basic knowledge of multi-value analysis, especially
Hahn - Banach theorem, and fixed point Ky Fan theorem. This is one of the important results of
optimization theory.
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1. Dt van dé

Toan hoc c¢6 mbi lien hé véi rat nhieu cac
nganh khoa hoc khéc, dac biét 1a mdi lien he
gitta todn hoc va kinh t& hoc. T nhitng mo
hinh kinh té, sit dung cong cu ctia toan hoc,
ta c6 thé dua vé cAc bai toan dé tim phuong
phép gidi. Chang han véi mo hinh kinh té: Cho
Alanha may san xuat gidy, B la clta hang tieu
thy gidy. Nha may A c6 tap cac phuong 4n san
suat 1a D, ctta hang B ¢6 tap cic phuong an
tieu thu la K. Lgi nhuan ctia nha may hay
ctta hang tiéu thu phu thudc vao phuong an
san xuat hay phuong an tiéu thy ma ho chon.
V6i mdi phuong 4n x thudc D va y thudc K,
lanh dao nha may A va chu cita hang tiéu thu
B lan lugt 6 tap phuong én chi dao 1a S(x,y)
va T'(x,y). Giita san xuét va tieu thu luon c6
mbi quan hé cung — cau. On dinh mdi quan
hé cung — cau chinh 13 muc tiéu clia nha san
xuat. Mo hinh kinh té nay c6 thé duge phat
biéu qua mo hinh toan hoc clia bai toan tua
can bang tong quat. Bai toan dugc phat biéu
nhu sau: Tim (Z,y) € D x K sao cho:

1. 7 € P(z,7);
2. § € Q(7,7);
3. 0€ F(z,9).

Trong do6, X,Y,Z la cac khong gian topd
tuyén tinh 16i dia phuong Hausdorff, D C
X, K C Z la céc tap con khéc rong. Cho céc
anhxadatri P:Dx K —2P, Q:Dx K —
2K 1a ham rang buoc F : D x K — 2% 1a
ham muc tiéu.

Day 1a mot trong nhitng bai toan trong tam
clia Iy thuyét t6i wu. N6 bao gom rat nhiéu bai
todn ma ching ta da biét nhu: Bai todn can
bing vo huéng, bai toan diém yén ngua, bai
toan can bang Nash, bai toan tya bao ham
thitc bién phan, bai toan tya quan hé bién
phan,. ..

2. Diéu kién ton tai nghiém
ctiia bai toan tua can bang
tong quat

Diéu kién du cho sy ton tai nghiém ctia bai
to4n tira can bang tong quat da duge rat nhidu
tac gid nghién citu, dac biét, cac tac gia Truong
Thi Thuty Duong vd Nguyén Xuan Tan da
nghién ctu (xem [1, 2, 3]) trong truong hop
P 13 anh xa lién tuc, @ 1a 4nh xa nira lién tuc
trén, F' 14 4nh xa nta lién tuc trén va tat ca
cac anh xa P, Q, F déu can c6 gia tri 16i, déng,
khéc rong. Trong bai béo nay, ching toi dua
ra mot so diéu kién du cho sy ton tai nghiém
ctia bai to4n tya can bing tong quét lién quan
t6i 4nh xa nita lién tuc dudi yéu vo huéng.
Truée khi di vao két qua chinh, ta nhac lai
mot s6 khai niem. Ta c6 dinh nghia vé nén
tiép tuyén.

Dinh nghia 2.1. Cho D la tap con cua khong
gian topo tuyén tinh X va x € D. Khi d6, tap

Tp(z) ={a(y —z),y € D,a >0}

= {cone(D — z)},

duge goi 1a nén tiép tuyén cta tap D tai z,
trong do,

coneM = {az,z € M,a > 0}.

Ta c6 dinh nghia vé tinh lién tuc clia cac dnh
xa da tri.

Dinh nghia 2.2. Cho X, Y la cac khong gian
topo, D C X, anh xa da tri F': D — 2.
Khi do,

1. F dugc goi la anh xa nua lién tuc trén
(viét tat, w.s.c) (nia lien tuc dudi (viét
tat, Ls.c)) tai T € D, néu v6i mdi tap
mé V trong Y théa man F(z) C V
(F(z)N'V # 0), ton tal lan can md U
clia T sao cho F(xz) CV (F(z)NV #0),
véi moi x € U N D;

2. F duge goi la anh xa nita lién tuc trén
(duéi) tren D néu n6 la anh xa niia lien
tuc trén (dudi) tai moi diém x € D;
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3. F duge goi la anh xa lién tuc trén D néu
né viura la u.s.c vua la l.s.c trén D.

Tiép theo, ta ¢6 khai niém vé tinh lién tuc yéu
vo huéng ctia anh xa da tri.

Dinh nghia 2.3. (xem [4])

1. F' dugc goi la anh xa nta lién tuc dudi
yéu vo hudng (goi tat 1a ls.c yéu vo
huéngl, néu véi moi p € Y*, ham cll, :
D —R:

1
p

= inf
(z) = Jnf p(v)
l& 4nh xa u.s.c trén D (tuong dwong véi

2 sup p(v) la anh xa l.s.c);

C\Tr) =
p( ) vEF(z)

2. F dugc goi la anh xa nia lién tuc trén
yéu vo hudng (goi tat 1a u.s.c yéu vo
huéng), néu véi moi p € Y*, ham d, :
D — R:

dy(z) = sup p(v)

vEF (x)

la anh xa u.s.c trén D (tuong duwong véi
d2(z) = inf la nh xa Ls.c).
() velg(m)p(’u) a anh xa l.s.c)

Sau day, ta sé chitng minh diéu kién du cho sy
ton tai ctia bai to4n tya can bing tong quat.

Dinh 1y 2.1. Gid si cic dieu kién sau dugc
thoa man:

1. D, K la cdc tdp khdc rong, loi, compact;

2. P: D x K — 2P la dnh za da tri lien
tuc vdi gid tri khdc rong, loi, dong;

3. Q:Dx K — 2K la anh za u.s.c vdi gid
tri khac rong, loi, dong;

4. F: D x K — 2% la dnh za Ls.c yéu vo
huéng vdi gid tri 10i;

5. Véi moi (z,y) € Plx,y) x Qz,y),
F(z,y) la tap khdc rong va

F(x, y) C TP(a:,y) (:C)

Khi dé, ton tai (T,y) € D x K sao cho:
i) 7 € P(7,7);

i) 7 € Q(7,7);
ii1) 0 € F(7,7).

Chitng minh. Ta dat
B ={(z,y) € DxKl|z € P(z,y),y € Q(z,y)}.

Xay dyng anh xa H : D x K — 2P*K x4c
dinh bdi

H(xvy) = P(‘Tﬂy) XQ(m,y),

Dé thay, H 1a anh xa u.s.c v6i gia tri khac
rdng, 16i, compact. Theo dinh 1§ diém bat dong
Ky Fan, ton tai (z,7) € D x K sao cho:

(7,9) € H(T,9).

(x,y) € Dx K.

Suy ra, B la tap khéc rong. Hon nita, vi H la
u.s.c va ¢6 gia tri déng nén B 1a tap dong va
ciing 1 tap compact. Mat khéc, véip € X* ¢d
dinh, ta dinh nghia ham ¢, : D x K — R bdi

Cp(xay) = inf <p,"U>, (‘Tay) €D x K.

vEco(F(z,y))

Gia st v6i moi (z,y) € B,0 ¢ F(z,y) . Ta
lay v € F(x,y),v # 0. Theo dinh Iy Hahn -
Banach, ton tai p € X* sao cho (p,v) < 0.
Khi do,

eley) = inf  (pw) < (p,v) <0.

weco(F(z,y))

Suy ra, véi méi (z,y) € B, ton tai p € X* sao
cho ¢,(z,y) < 0. D& thay, ¢, la anh xa u.s.c
nén tap U, = {(z,y) € D x K|cp(z,y) < 0}
la tap khac réng, mé. Do dé, {Up }pex- la mot
phtt mé ctia B. Vi B 1a tap compact, nén ton
tai hitu han cac anh xa pq, ..., ps € X* sao cho
S
B C |J Up,. Hon nita, vi B la tap doéng trong
j=1

D x K, Up, = (D x K)\B la tap mé trong
D x K nén {Up,,U,,,...,U, } 1a ho cac phi
mé cua tap compact D x K.

Theo Dinh 1y phan hoach don vi, ton tai céc
ham ¢; : Dx K - R, (i=0,1, ..., s) sao cho:

S
i) > iz, y) =1, véi moi (z,y) € D x K;

=1
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iii) Voi méi i € {0,1,...,s}, ton tai j(i) €
{0,1,..., s} sao cho suppty; C Up,, . D& thay
suppyo C Up, C D x K\B.

Mat khac, ta dinh nghia anh xa ¢ : K x D X
D — R béi

S

i=0
v6i moi (y,z,t) € K x D x D. Khi d6, ¢ la
ham lién tuc trén K x D x D. Ngoai ra, véi
mdi diem (z,y) € D x K, ¢(y,z,.) : D - R
14 mot ham tuyén tinh va ¢(y,z,z) = 0, v6i
moi (z,y) € D x K.
Vi D, K, P,Q va anh xa ¢ théa man cac diéu
kién cia He qua 3.4 (xem [1%) nén ton tai
(Z,y) € D x K sao cho (Z,y) € P(%,y) X
Q(7.5) va 6((7,).1) > 0, v6i moi t € P(z.7).
Suy ra

S

Z@M(ﬁ 9)-Pj@)t —T) >0, (1)

=0
v6i moi, t € P(Z,7).
S
=0

(p*,t —T) >0, véi moi t € P(z,7).

Hon nita, (p*,v) > 0, v6i moi v € TP(E,@) (7).
Tit gid thiét (5) c6 F(Z,9) C Tpag) ().
Do do,

. ) = inf
@ (a:,y) cho%IFl'(E@))

(p*,v) 20. (2)
Mt khac, dat
1@.5) = {i € {0.1, .. s}[s(z.5) > 0}.
Vi %(ﬁ?) > 0 va Zdjl(l‘ay) = 17 nén
i=1

I(z,y) # @.
Khi do, véi (z,7) € B,i € I(Z,7), thi

(T, 7) € suppthi C U,
Vé6i moéi i € I(T,y), ta co

Cpjy (fa ?) = inf <pj(i)7v> < 0. (3)

vEco(F(Z,7))

V6i mbi v € F(T,7), ta c6

<p*7 U> = <Z ¢Z(j7 g)'pj(i% U>

=0

< Z ’(pl (fv ?) Zgaxsqj](z) ) ’U>
i=0
= igaxs@j(i), v).

-----

Mat khac

¢ (,7) < max (pj), ),
v6i moi v € co(F(T,7)).
Suy ra
cp-(T,7) < inf max (pj(;),V)-
p ( y) veco(F (Z,7)) izl""78<pj( ) >
Ta dat
C =2o{pj(1), - Pj(s) }»

E = co(F(z,7)), f(p,v) = (p,v)
va xét topo yéu* tren X*, 4p dung dinh Iy
minimax cta Sion (xem [5]), ta c6

max inf

i=1,...,8 UGCO(F(E@))<pj(i)7 U>

= inf max (P, v). 4
vEco(F(f@))i:1,,”75<p3() ) (4)

T (3) va (4) suy ra

cp(Z,y) < max inf

i(1), U < 0.
z-:l,._.,sUECO(F(W)@A> )

(5)
Ta thay (2) mau thuan véi (5). Vay dinh 1y
dugc ching minh.

Ta c6 mot s6 hé qua dude suy tryc tiép ti
dinh 1.

Hé qua 2.1. Gid st cic dieu kién sau dugc
thoa man:

1. D, K la cdc tap khac rong, loi, compact;

2. P: D x K — 2P la dnh za da tri lien
tuc vdi gid tri khdc rong, loi, dong;

3. Q:DxK — 25 la dnh za u.s.c vdi gid
tri khdc rong, loi, déng;
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4. G:D x K — 2P la anh za l.s.c yéu vo
huéng vdi gid tri loi;

5. V6L méi (z,y) € P(z,y) x Qz,y),
G(z,y) la tap khac rong va G(z,y)—x C
TP(x,y)(x)'

Khi dé, ton tai (Z,7) € D x K sao cho:

i) T € P(z,7);

i) 7 € Q(7,7);

iil) € G(7,7).

Heé qua 2.2. Cho X la khong gian topo tuyén
tinh 10i dia phuong Hausdorff, D C X. Ta gid
s cac diéu kién sau dude théa man:

1. D la tap khdc rong, loi, compact;
2. F: D — 2P la dnh za l.s.c yéu vo hudng
vdi gid tri loi, khdc rong.

Khi dé, ton tai T € D sao cho T € F(T).

3. Két luan

Noi dung chinh ctia bai béo 14 xuat phat tit
mot mo hinh kinh té, xay dyng lén bai toin
tira can bang tong quat v dua ra diéu kién
dii cho syt ton tai nghiém ciia bai toan nay. Tt
bai toan tita can bing tong quat ta c6 thé dua

vé cac bai toan da biét cia ly thuyét tdi wu
nhu bai todn can bang vo hudéng, bai toan can
bing Nash, bai toan diém yén ngua, bai toan
can bang vo huéng, ... Day la cic bai toan c6
rat nhiéu ting dung trong kinh té hoc.
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