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TOM TAT

Trong bai bao nay, ching toi fog dung dinh 1I¥ minimax ciia von Neumann v
wdt md rong cia dinh 1y minimax dudi dang bat d6i xitng cla gido su Hoang
Tyuy vao nghidn ot bt toan t6i vu voi cae rang budc phan bd ngudn hye. Ching
t6i chi ra duge ring ton tai mot phuong an sén xuét hitu higu z* trong t&p céc
phucng an thda man cde rang budc phan hé ngnon hyc sao cho lgi nhusn thu
dugc luon dam bio khing nhéd han w khi gid ban bifn dong trén tép 16i compéc

@, w 13 mot hiing b cho trude.

Tir khda: Dinh I Minimaz; Nghiem hitu higu; Phan b6 nguon lic; 167 wu

vécto; ham gi nhudn.

1 M& dau

Ching ta bift ring dinh Iy minimax co
nhidu tng dung trong 1y thuyét téi un, 1y
thuyét tro chdi, cd hoc, vat Iy hoe, hinh hoc
vi phan, k¥ thuat xay dyng, Iy thuyét diéu
khién, sinh vat hoc vk kinh t& hoc. Do VAy,
da ¢6 nhién nha todn hoc guan tam nghien
cin, mé rong dua ra nhidu phat bidu cho
dinh Iy minimax (]1}.]4}.

Trong bai bao vay. ching t6i s dyng dinh
Iy minimax vho nghién citu bai todn t6i wn
vii chc rhng bude phin bd ngudn lye. Gid
st ¢ € R & gid ban cua vectd san xubt x
duge xac dinh bdi bai toan phan b ngudn
by ([3]), F(g, =) duge xem 1a lgi nhuan tai
x ing vai gia ban g vl Q 1 mot tap 16i com-
phc trong RY sao cho véi mdi ¢ € @ ton tai
mit phueng an z € X sao cho Fq,z) = w,
khi d6 ching toi chi ra rdng ton tai mot

phuong an z* € X sao cho Flg,z%) = w,
trong dé w I mit hiing s6 duong.

2 BDinh ly Minimax

Trong phan nay, ching t6i nhic lai dinh
I¥ minimax ¢ia von Neumann vi mdt dang
md romg ctia dinh Iy minimax dudi dang bét
dé1 ximg cia Hoang Tuy. Sau d6 ching w61
trinh bay ¥ nghia vé mit kinh té ciia hai
dinh 1¥ nay.

Dinh 1y 2.1. (von Neumann [1]). Cho @
va X i cdc tdp (6. compde va khic réng
trong R™. Néu F(q, =) la ham lién tuc irén
Q x X, tua 164 theo g khi ¢é dinh x vé fua
iom theo x khi cé dinh q. Khi dé

o
mip maxF (g, z) = max minF(g, )

Cho ¢ € R} Ia gid ban cua = va F(q, z)
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duge xem 15 ol nhudn tal vector o dng vdi
gia ban ¢. Gia thidt rdng @ la mot tap 16i
COmMpAC trong " sao cho voi moi g € @
ton tai mét phuong 4n z £ X sao cho
Flg,z) > w, trong d6 w 13 mot hing so
duong.

Ching ta ching minh duge dinh 1§ sau

Dinh 1y 2.2. Néu F(p,z) la ham lién fue
trém Q x X, tuu 164 theo ¢ khi ¢d dinh x vi
tia 1om theo = khi cé dinh q. Khi do, ton
tat vecto xt € X sao cho Fig,x%) = w vdi
moi g € ¢

Chitng minh. Vi mdi ¢ € Q tdn tai vects
x € X sao cho F(g,z) > w, ching ta cd

m%){(F(g, x) > w vl moi ¢ € Q. didu nay
Te

tuong dudng vai

min maxFig,z) > w.
ge@ weX

Theo Dinh Iy 2.1, ching ta cd

max minF'(p, ) = w.
zeX e (p,z) =

Do do, tén tai vectd ¥ € X sao cho
Flg,2*) = w v6i moi ¢ € Q. O

Y nghia: Theo Dinh If 2.2, ching ta c6 thé
chon duge mot phuong an =% ma khi gig
bén bitn démg trén tip @ thi lgi nhugn thu
duge luon dam bao khong nhd han w, (w cod
thé I mite loi nhuan tHi thidu dé dam bio
cing ty hoat dong hodc 1 mdt gia tri ma
ciing ty dé ra). Vai phudng &n z* cong ty
cd the khong i wa duge Igi nhuan nhung
ddi Iai s¢ ddm bao sy hoat dong dn dinh
ciia cong ty trong thai gian nhat dinh ma
khéng cin didu chinh phuong 4n sdn xuét.
Chi ¥ réng viee thay doi phuong 4n sén
xuit ¢t thé lam tang chi phi sén xuét,

Vidy Flg,z) = ¢ — 1 I ham loi nhuan

tai = (ng vai gia ban p. D& thiy, F(p, z)
thoa man cac gid thiét clia Dinh 1y 2.2,

Dinh I¥ sau 1 dang md rong cia dinh Iy
minimax duge dua ra bdi H. Tyy.

Dinh Iy 2.3. (/4)) Che @) va X ireng R?
{a cde tip (66 compde trong R™, F(q,z) la
ham lien tue trén Q x X, twa (61 theo q. Néu
Z:Q — 2% g énh wo nia lien fyc irén tu
@ vio X, sao cho véi mdiq trong Q, Z(p)
i mot tap (64, compdc, khic réng thi

max minF > min min F
zeX ge@ (@,2) 2 9@ zcZ(p) ()

Dé thay rang véi cac git thibt clia Dinh ly
2.3 vh @ ta chi ra rdng ton tal phuong an
x* sao cho Flg,z%) = w véi moi g € Q.

Sau day, chimg toi trinh bay wng dung cua
Dinh 1y 2.3 cho bai toan tdi uu trén téip
nghigm hita higa.

Gia st f;(z) Ia ham loi nhuan tai z, i =
1,2,...,m. Ta xét bai todn saun

(1)

mepl e

trong 4o flz) = (f1(=), fa(=),.., fm(2x)),
fi(z) litn tue, lom chat trén R} véi moi
1=1,2,...,m.

Ky higu Xg li tap nghigm hitu higu Pareto
clia bad todan (1). Dat

m
A={peR]: ZM:I}.
i—1

Do (1) la bai toan téi wu da myc tiéu
fom nén x € Xp thi tén tai g € A sao
cho = Ia  diém cye dai ctia pf f(z) trén
X. Vi fi(z) Ia céc ham Hen tuc vh lom
chat trén R véi mei ¢ = 1,2,..,m cho
nén véi mdi g € A tdn tai duy nhég
v € argumaxgcxp’ f(z). Dat z(p) € Xg
sao cho z(p) € argumax, . xp? f(z) khi dé
o) 13 mot ham sb trén A,

Meénh dé& 2.1. =(y) & ham lén tuc trén
A,
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Chang minh. Gid it {p"} — p, p™ € A,
Khi d6 ta cé e A and

(™) = T () Yo e X

Vi X 1a tap compéc, khong mét tinh téng
quat ta ¢ thé gid thiée rhng =(u™) — 7.
Do z(p™) € argumax,. x 1 f(z) ta cd

T (™)) = T f(2) Yo e X

Tit gid thiét f; Hen tuc véi moi ¢ =
1,2, ..,m,suy ta i’ f(Z)) 2 & f(z) Va. Do
d6 = didm cyc dai cha @f f(z) tren X. Vi
filz) 1a cde ham 1om chat trén R vai moi
1 =1,2, .., m nén ching ta c6 T = x(g). O
Véi ¢ € @, ching ta xét bai todn
max{F(q,z): z<c Xg} (2)

Dé dang chi ra bad toan trén tucong ddong
vii bai togn sau

max{F (g, z(u)): p €A} (3)

Dinh nghia Z(g) I anh xa da tri tit @ vho
A duge xéc dinh bdi

Zgy={peA: pe argumaxMeAF(q,fﬂ(M))}'

Meénh d& 2.2. Néu F(g, ) la ham lién tuc
trén @ X X wva tya 16m chit theo = khi ¢é
dinh g thi Z 1a ham nda lign tyc trén. Ngoai
ra, Z(q) ta mot idp 64 compdc va khdc 1ong
trong R vdi méi g € Q.

Ching minh. Cho {¢"} — 7, ¢* € Q.
Gia s r:‘ing pre Z(g") Vn va {,u,”} — I
Ching ta cAn chimg minh 7 € Z(g). Vi
pre Z(g") Vn ta cb

Flg" a(p™)) = Flg" =(p)) YV € A (4)

Tt tinh lign tyc cia F(g, z) theo z va z(y)
liegn tye theo p, tasuy ra Fg, z(p)) I ham
lign tuc trén A, Iy gidi han theo n hai vé
clia bht ding thite (4) ta c6

F(g,=(m) = F(7,2(p)) Yy € A

T € Xp. Do da. Flq,7)

Suy ra ¢ € Z(g). Do dd, Z 1a haum mita lien
tuc trén.

Tit tinh compéc cia A vi tinh lign tyc caa
Flgq,z(p)) theo p trén A, ta c6 Z(g) # 0.
Dé thay Z(q) 1a tap dong.

Gt sit {47} — 7 p* € Z(g). Khi do,
Flg,=(u™) 2 Flq,z(p)) Vp € A. Léy gidi
han hai vé clia bit ding thic niy ta duge

F(p,x(i) = Flg,z(p) vp € A

Diéu nay kéo theo 1 € argumax, . F(g, z(u)).
Vi vay, Z(q) la tap dong.

Cho pt, 12 € Z{g). Vi F(q, ) lien tyc trén
@ x A vh tia 6m chiit theo x nén vél mdi
g € P bai toan (2) ¢6 nghitm duy nhag
= Flg, () -
Fg,z(p?)) (béi vi (2} va (7) la hai bai
toan tuong duong). Diéu nay kéo theo z =

z(ph) = 2(p?). Dat @ = Apl + (1 — A)p?
Ac [0,1] Khi d6
()
= [/\fwl +( 2" fla )
= (w + (1= A)p? (m)

[A

()

)
(I( )+ (1 )
THE) + ( )\) "t (@)
- /w (1= 0T (@)
= i f( )VIEX.

Suy ra z(g) =z = (p!) hay 7 € Z(q). Do
d6 Z(g) 1a tap 161 vai mdi g € @ 0

Dinh 1y 2.4. Cho F(q,z) la ham lién tuc
trén Q < X, twa 164 theo g va tya (ém chit
theo bién x. Khi d6, tén tai vects ¥ € Xg
sao cho Flg,z*) > w vdi moi g € Q.

Chwng minh. T chitng minh cia Ménh
dd 2.1 ta 6 F(g,z(p)) 1a ham lien tyc trén
@ x A. Theo Ménh dé 2.2 va Dinh Iy 2.3 ta
cb

max minF'(q, > min min F
max min g, #(y1)) mip. min, (g,

2 ()
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Gid thiét rng @ 13 mot tap 161 compic
trong R7 sao cho vai mdi ¢ € @ tdn tai
mdt phuang an z € X sao cho Flg, z) = w,
suy ra

min min F{g,x > .
mip min, (¢, 2(1))

Do do,

inF >
max minF(g, x(p)) = «

Difu nay 6 nghia B ton tai ¢F € A sao
cho Flq,z(p")) > w véi mei ¢ € Q. Do
d6, tén tal vectd ¥ = z{p*) € Xg sao cho
Flg,z*) > w v@iimoi g € @ O

3 T6i wu véi cac rang budc
phan bé ngudn luc

Bai toan véi mdt rang bude phiin bd ngudn
hye duge phéat bieu nhu sau (xem [3]).

Chom véctg o' € R% o >0, i =1, . ,m
va a < R? o >0 sao cho

Xét bal todn tim che véctd x € R vh
p € R% thoa man hé cac dang thic v bat
dang thifc saw

xr = i@iai, 9.,; > OV?,, i@; = 1, (6)
i=1 =1

p; > 07=12...,npla’ < 1¥i(7)
pix; = o; j=1,2... n. (8)

Bai toén nky b thé eap trong vide lap
ké hoach hoat domg ciia mot cong ty cd
m nhi may d8 sin xudt n hang hod khac
nhau. Dé sén xult cac hing hod nay, mot
ngudn hye nhét dinh c6 téng bing 1 duge
phan bé cho cac nha may. Gid sit o', o’ >
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0% =1,...,nla vécid dac trung cho ning
hye cila nhd mAy thd i, neghia 13 nha may
thit ¢ chay hét cong sufit co thé sdn xufit
dugc af,',- don vi hang hoatha 7, 7 =1,...,n.
Sé p; bifu thi phin ngudn hye duge phan
bé cho viée sén xuit mot don vi hing héa
thit j vh z; I& tong htgng hang hoa the j
cAn sén xuat bdi cd cong ty. Khi d6, pz;
Ia tong ngudn lge dude phin bd cho viee
san xuét hing hoa thit 7, tic 1 gia vin san
xufit lugng hang héa thit 5. DE dam béo
kh& nang canh tranh trén thi traong, can
thiét ring pjz; = o, = 1,...,n, trong
d6 aq, ..., ap 14 cée 86 cho trude. Bai todn
dat ra la tim mot phuong 4n hoat dong kha
thi, tic 1a tim mot véeta (z,p) € RT xR,
théa man he (6)-(8). Vécto o duge goi Ia
véctd phén bd ngudn hyc.

Ky higu X 14 tép chc vécte z € RT, thoa
man (6} vh P i t8p cée vécvd p € R, thoa
man (7). Dé thiy c& X v P 1 cAc tap 161
COMPAC.

Tiép theo, ching ta xét bai toan mé rong
cia (6)-(8) (xem [3]) khi cong ty ¢d k> 1
ngudn lyc duge sit dung dé san xufit n sén
phim trong m nhi mdy, vai p, 1 gia tri
cia nguon Iye thit v (7 = 1,..., k). Khong
mAt tinh tdng quét ta cd thé gik thiét ring
Zle pr = 1.

Gié st of la phan nguon kye thi r duge
phén bd cho vige sdn xuét sén phim thia
4 vi toan b cdc ngudn hye duge sit dung
hét, khi d6 ta co

O,OJESLZQ;:]-: r=1,...,k (9)
=1

Véetd o = (aq,...,0,) € R véi a5 =
Ef;l prc (tdng gia tri cae ngudn Iye duge
st dyng dé sdn xuét sdn pham thd 7),
§=1,...,n, dugc goi b vécto phan b6 cic
nguon lye. Dat S la tap gdm tht cd cic
vécta phan bd cae ngudn lyc.
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Ung vai mdi vécta phan bd cae ngudn lye
o € A, véeto @ € R théa man (6)-(8) s&
dugc goi 1a mot phudng 4n sdn xudt, Vécta
p = (p1,...,pn) véi p; la tdng gid tri che
ngudn Ige duge sit dung 4 sdn xudt mot
don vi hang hoa tht 7 (tdc & gid von sén
xuét cia don vi hang hoa thi 7} sé duge
goi 1i vécta chi phi sén xuit don vi.

Bai toan dat ra la tim phuong &n sdn xuft
@ € R va vécto chi phi sn xuét don vi
p € R, théa man (przy, ... ,pazs) € S.
Didu d6 cd nghia la ching ta chn gidi he
sau:
m m
T = ngi, 8; >0 Vézgi =1,
i=1 =1
pi > 0Vf pla’ < 1Vi,
1=12 .. .,n,
Jon) e S

P =

a = {ay,...

Chiing ta xét bai toan tHi vu vdi chc rang
bugic phin bi ngudn lyc

max F(g,z) v.dk (10}

T = Z@iai,gi >0 Vi,zgi = 1(}11}
=1 i=1

p; > 0Vjpla’ <1V, (12)

pizy =a; 7=1,2,...,n, (13)

a={(ay,...,ay) e 5. (14}

trong d6 F'(g, z) 1a ham litn tge trén @ < X,
tifa 16 theo ¢ va tya 16m chat theo z. (Vida
1 12 .
nhw: Flg,z) =57 qlne; =l [ z:%).
@ duge xéc dinh nhv trong nme 2, nghia
la @ iii tap 1oi (:{)\mp:i(: trong R sao cho
vl moi g € @ ton tal x € X sao cho
Flg,2) > w, w I hang 6 duong cho trude.

Hé rang bude (11)-(14} Ik phi tuyén va vige
gidi he duge quy vé gidi bai todn tHi wu
vectd sau(xem [2]):

Infe(z) — max »=12,... k, .
v.dk x € X, (15)

trong Jdé
nfy(z) =Y afluw, r=1,2,...k.
J=1

Dé thay, Inf(z) 13 haum lign tuc va lom
chat, r =1,2, .., k.

Ky higu Xg 1 tip nghidm hiu higu Pareto
ctia bad toan (15}. Khi d6 bai toan (103-(14)
tuong duong voi bal todn san:

max{ F(g,xz)| =€ Xg}. (16)
Dinh Iy 3.1. 767 iai vecio ©° © Xg sao
cho Flg,z") = w vdi moi g € @ .

Chitng minh. Vi cdc ham mye tign cia
bai toan (15 ) la Hén tye, 16m chat va
F(g,z) I ham lén tye trén @ x X, tua
191 theo ¢ v tiga 16m chat theo z. Ap dyng
Dinh 1y 2.4 ta chi ra ton tai 2* € Xg sao
cho Flg,z*) > w voi mei g € Q. O

KET LUAN

Trong bal bio nay, nhd vio dinh Iy min-
imax ching t6i chi ra ring ton tai mot
phudng an o* € Q (Q 1a mét tap 161 com-
pac trong R% sao cho vii mbi gid ban g € Q)
ton tal mot phuong 4n x € M thda man
F(g,z) > w} sao cho lgi nhugn tai do
F(q,2*) > w vii moi ¢ € @, w la mot hing
0 duong. Vai phidng an z* ¢ ddm bio sy
hoat dong dn dinh cia cong ty trong thai
gian nhét dinh ma khong cAn digu chinh
phudng &n sdn xuht, mac di gid ban o thé
biéu dong theo thi truomg.
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Abstract

In this article, we apply von Neumann’s minimax theorem and lopsided minimax theo-
rem of Professor Hoang Tuy to research optimization problem with resources allocation
constraints, We show that there exists an activity vector =™ in set of all activity vector
satisfying resources allocation constraints so that the profit at activity vector z* no less
than w whatever sale price ¢ € @ may be, w is a given constant.
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