Tap i KHOA HOC BHSP TPHOM Newydn Dink

CA §1“T QUA D ANG FARKAS MO RON(: VA AP
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Li theyet cac bai woén i uu (hay con gol 12 cie bl todn cue it 1 cdu ndi givda 11

[wely

thu ,'SL fodn hoe indu wong vii thue {8, N6 hon, hau hét cde bil todn the 18 frong
kKinh &";, whoa hoo kY thudl, siph thal, moi trf€*1}£ ... By o6 md hink wan Boc 18 cac béi

L

toan 5 i, Lhaw han, bai toén dicu khifn 88 ip thidy difn, bil toan dhn w (Inventory),

bai win dide khién ngull mdy, nghidn edu thidt k& cac “chip” dién (&, bai tedn diéu
}c:i';iélz cAc 1hu v teg, . Mot trong nhilng ¢bng co co bAn dé o gi;éi pit cac Wop bil todn
t31 uu nav 12 mét chng cu todn hoo thudng duge Hidr dudi 6n goi 1a BS A€ Farkas,

B& @2 Farkas ¢f d é duoe phit bigu nhit sau
B dé LY Gid s Q) ey, € € R™. Khi 46 cde ménh di seui 16 twong duong:

(i) ala>0 11,2, ,m = d{z) >,

(i) ¢ >0t 2, m) e Zmi Ay

K&t qua ndy cing co thé duge phat bifu dudi dang mdt "dinh 1 thay the" (aliernalive
theorem) nhi saw: o6 mét va chi mdt trong hai hé sau o6 nghiéni
W x e R ol >0, < 4,

B at Farkas ddng mdt val o oo ban trong 1 thuyet 8 go wyén tnh cling nhu i
i phi wyen (xem M '--'*-}"- Trong nhilng tidp nita vita qua, B 48 Farkas d2 dudc mo
rjng va pfzul rién ra che cdc he Iuy“‘z iinh {v& han chiduy, cac hé phit tu}fé‘; (xem jOwl,
L1y 1325, 1G5, [Lat], [La2l [PPY, ), cling nhu cic hé da tri (xem gPP] dudi cac
dang khac nhau (xem [BW], | éLPj;, Cing vih cac md r6ng nay 18 ap CL._ELU cug 0 vao
1 thuyet gquy hoach ls‘}ﬁi mita vb han, quy hoach 164 tdng qudt, cdc bai todn auy hoach 15
ada s&e dinh {eonvex seri-definite programs (SDP}), céc bai todn t5i wa do mue Ly,
Cixem (DILTL TDILZE {OGLSY, 1GLPY [FLD2Y, (DS fLuch, [PPLL ).

PGS TS, Phiing Quan hé Qube i, Trdimg HHESP To H& Chi Minh.
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Tup ?hi EHOA HOC DHAP TPACM

566 ndm 2063

Than b0 phiin con lai cha bai viet niy ching 8 trinh by t9ng quan v& 4ud winh mé

FONE Ve DR IriEn cda bo d8 Farkes cang vii phitng ap dung

i, MG cdch o the, bid vigt d8 cip dén céc ndi dung

SH

s V¢ chc md rdng cha Binh I Farkas,

o Cho két qud md vdng dang Farkas cho ede hé 161 theo ndn,
e Cie k& qui mé rdng dung Farkas cho cée b8 18 vo han,

s MO 56 dp (iuncr i} céc ket .:ila danw Farkas cho bai todn 161 va 181,

£n nga, UOI ?‘ifidd,

» MBSt cach Gep ciin mdl cde ket guad va ing dusg

v

2 Mt so kien thate chuén bi

F

Trong oan bd bid vid ndv X, Y 14 cée khing gian Banach vi: S 13 mdt udn 181 ddng

ag Y {khfag ahit thils ¢d phin trong Khic rdng), DE ¢ mng nén & ginh ra mos o
9 trong Y (kI mifa U7 xac dinh nhe sau voi g, 2 € 1,

-z néavachinfu y—z & 8

;< 3 theo guan b8 $ha @l ndy.

s pian ddi nghu i8p06 cia X, dude frang b 16pd ’6\3 . Non dot

= A

Jure ki Wi8a 15 57 va duoe dinh nghia 14 tip

2¢ % Ham: ehi 638n vA him toa ofa fip 1) kI hidu 1an i 18 Sp va op, 13

céc nam duge dinh nghia nhu san

{
Snlz) = {
L

M 161 sinh b

3
e
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[
"q.-

3, ki hiBu coneD), duge dioh nghia 13 gizo cha bo 15t i céc nén

i0: chia 12

Cho 0 X - R ol Midn hitu hign caa f 14 dp

s PR R Y B N [
dom f={r & X | /lz) <+t
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Top ohi KHOA HOC DHSE TRIICM Fewyin Bink

P

Ham f duor gol 1a chén chinh neu dom [ 5§,

Gidstt [ ¥ 2 BRU {oo } 14 mdt bam 101 chiin chinh v nda 1isn tue audl (Lo,
Him g ngaw cia £, _,;*" ----- y G {+ool, duge dinh nghia i
Frivp=sun{ele} - fiad Lz ¢ dom £)
Eprgraph cia f, ki hidu fa epif, tatap
epi f={(e.r) €EX xRz g dom f, flay <

neu e > 0 Khi ¢ = 0 ta quay trd lad kbidl oidin duid v phan

cig hidm f i o theo ngh’i';el ihfng thudng cia gidi tick (01 Trong trudng ix y ot

i Dudl v phin ote mdt ham 151 Juén Ty 101, Compat

JF ) (thay vi &

yeut {6 1€ 14 tdp rOng) | /éij

 Achxe g X — Y 1a S ndu vAl moi w, v € X va v met t € {0, 1],
gliu+ (1 = )w) — tglu) — {1 - thglv) e - 5.

Auhxa g X -+ Vs S-dudi tuyen tinh olu g 1 S-101 thufn nhét duong (bic ohio,

Sau ndy ta cling thuong s8 dung ki hiée g H(—S) =z c ¥ | —g(n) ¢ St

Ve cie md rong cna Bo de Farkas

5?: 7 thinh cdng el vie vin Jung B dé Farkas trong che bii twén 1di 1 tuyEn tinh
g nhu st hita ich cia nd trong viée nghién cifu cde bii todn 11 wu phi wydn ¢4 din

-

‘Eé ahu cdu md rong bd 4L pdy cho cio hE tuvén tnh vo han chifu, cac hé phi fuven,

cac Be lién guan dén cac dnh xa da tri,

3.1 Bo de Farkas cho hé tuyeén tinh v6 han chitn

-

Bich B 3.1 Cho A1 X — YV ia mdtiodn usk myén tini ligs we, 5 16 mét adn 157 ding
trong Y ovd e € X Khi dé cde méah 48 sau ia iiong duong:
(i} Ave -5 == [z} <0,

(i) ¢ e i AT(8).
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Lln chi KHOA HOO DHSP Es* HM _ S8 € nim 2005

)

>

Dy 18 ¢ adm cin” (wymplotic form) cta BE dF Farkes (tem [0, (1

‘...-'

)

Néw nén A7(57) 1& ddng weng ©pd thich hop (didn kifr ndn ddag) () bao ddng “ct”

»r

rrong (i) Mén nhifn cé he b4 di vh e duge dang “khong Bem edn” (Ron-asympone
form) cta BE dé Farkas. Bidu kidn ndn déog niyy s& duge thda mian, chaeg har, pong
trucng hop khi & 12 uén 103 c’fa aién tromg mdl & h(mg gian hitu han chide.

Mot dang khac clia BS 48 Farkas cho b wyvén tinh vo han, duge gidt thign trong

oong trish [Chu] va 8 duge t b i biy sau diy. Xé5 hé cdc bat ding it twyén tinh

rrong 46 o, E'.-' X va b, & Bovdimol 2 & 17 (14 sdp chi 80 1y ¥, €6 thE v0 han).
Ta ndi ring hé o 13 trvong thick néu B tal oz € X thda min hd bt dfaw ihdc
o, nghia la adz) < b v8i mot £ € T Gid st he o 13 tuong thich. Mét bat d ang thiic

alz) <h{o e N7 vabh ¢ R)i b gus cda b o néu e{z) < & v0i nioi ng

ca ¢, Dang md rdng cGa B8 48 Farkas sau diy ducc thidt p b Y-C Chu trong [Chu
ci::ng ¥35 nhiew ap dung guun rong cua né wong gidl tich ham v cde nzdnh khac cta

én hoc Oem thém [STH).

Binh 3.2 Gi rang o = {2}

I A

by, € T3 tuong thich, v € X7 va v & R Khi
dd cde phai bidu

sai la twong dwong:

3.2 Bé de Farkas cho he khong trdn

Nbitng mé ring dau tén oba B dé Farkas cho cic b8 khing ran 1 ¢ic két gqud cho
hé dudi leyEn dnh. Nhiic lal ring mit dnh xa £ X —» R zof 14 dusi tuyéa rinh ndu f

H

bug tinkh (nghie la flz -+ y) = flz) 4+ f{y) vdl mot 7,4 £ A va thuln nhdr disang

(nghiafd flax) = Af{a), molz € X, mot A € Bk
Biah §3.3 Cho g X — Y id mdt anh xg Hén nee, 5—dudi yéntinhcon f . X = R
6 duedi tuyén tinh va nide Lién tue diedis Xhi d6 cde phét Biéu sax G fiong diton

Diang suy rong oy oba BE dé Parkas d8 duce diing d€ ¢iidi 18p e difu kiln 181 uu

che cde 16p bal todn 81 va (31 cling nhu 16p cde bal todn wa khd vi theo nghin coa BN

Pshenichavi {xem {31, 133G, L0,

S F



Tap chi KHOA HOC DHSP FPHOM Nguyln Dinh

Biy 2id chiing ta née ra mot md ring nifa cta BE 47 Farkas cho hé i hao *om CHEC
niu cua hai him dudi twyen tnh (diference of sublinear funet! GHs, uﬂai‘ gar, be (DSLY
vl cdc bit ding thite 161 do.

MET ani xa ¢ 0 X -5 Y duoe gol 1A (TsSL)-ank xa (1w

"L t0n et 2ac dp compact viu®

gla) = wlei —  max  wix).

)it} weBlg){0)

Ker gud seu dhy 13 quan dn hé bao gdm cdc anh na (SLY

Bk B 3.4 Cho g 0 X Y46 mdr dah va (DSL), 1ién fuc, con [ X - R G ham
(D51} Lén tue. Kb do cée phitt bidu sau la tionyg duong:

(i glele =9 = flu) =90

(i) vOi mai nhds cét (w,) véiw, € Dug)id), v e 57,

feg () C Slugd) + B3,

rrong 46 B = ol cone [Uyeg+ ({vgi (0} — w il

x

Bay g6 cliing e xé mdt bt ding thife 161 dang K{z) < reng 46 A 13 mor ham

PR P

0% v61 A{0) = 0. MOt md rdng cta BE 48 Farkus cho he {T‘:;L; —g{r) € S va bat ding

thife 101 dang Ale) < 0 phit bidu nhy saa:

Binh i 3.5 Cho ¢ X - Y Id mdt dnh xg (DL}, lién tuc, con h 0 N — R & ham
(51 12  Kai d6 cde phdi biéu sau 16 twong dwoag

0 sl € 5 — ) <0

-
ol

(i) O mdi nhdt odi {'u,iyj YO Uy, & O

o

v ), 0 € S ovd v ol e > 0,

S0} C clcone co [Uyeer (S(ug) (D) -~ wy ).

v e S £ B

Cée md dng cda BO d8 Farkas cho 5é cac b ding thie (& duge thid Yap kol
Ch-Wo Ha 2197930Hel va Vo Jevakuwmar, A M. Rubinov, BM. Glover, va Y. Ishizuka
(13963 IRGI
Biak W 3.6 Gid s 11 mpe idp chi s6 10y %, by gi, 1 € T 1d cdic ham 167 lién wie (2id ti
thite). Kii dé cdc ménh dé sau i tiong ducng:

(i gila) €9, ¥ic i == hi{z) <4,

(i) epi b C el {cone (U sept 7).



Tﬁp chi KH{OA HQC DHSPE TPRHCM S{; 6 ndm 20{)5‘

rd ';\ 3 > ~ . ) - N -~ -
4 Cac két gua md rong dang Farkas cho cac he 16i theo
.
non
Trong muc niy ching w s¢ didm qua mdr 88 két qué md rdng BE dé Farkas ditge cong
hé trong nhitng nim via qua, chll veu cfa cde the gia V. Jeyakumar, G.M. Lee, MLA.
Geberna, M.A. Lopez va cla 14¢ gia bal vigt nay.
ho (' 1a'mdt sAp 101 déng ¢ha X, g+ X — Z 12 mét anh xa S-101, lién we va
£ X - R1A mdt ham 161 120 we.
BS dé sau diy déng m0t vai trd £0 ban cho vige md rong B4 @8 Farkas doi vii cdc
1é bht ding thic 161 theo non. Phép ching minh cda né dia vac digh 1 tach dp 10i va
1f thuyét 46t nglu cta ham 161 (xem [IDL], [JLDZD.

B& 63 4.1 [JDL), (JLD2] Véi cdr gid thidi vé g, f nku trén, cdc khing dink sau 1 ding
(i) Cng (=5 +# 0 néuva chi néu
(6,—1) ¢ ¢} U epl (Ag)" + epi 5}‘;\ ,
_ AEST /

(i) C gt {-5) # 0 kéo theo

\\
epl Oopg-1{-5) = Cf U epi {(Ag)* + epi 47 ) :
AEST i

Lo

Dufa vao bd dé co bin trén, ching ta ¢6 thé thidt 1ap dude cie md rhng cia BG4
form;.

Farkas dang tiém cin (asymptotic form) va khéng tiém cin (non-asymptotic |

4.1 8o dé Farkas dang titm can
bt i " +

Binh i 4.1 Gid st hé © € C, glaj € —5 la wong thich. Khi do vii moi o € R, cde
phdt bidu sau 13 tuong duong:

(i) inf{f{z) : gy -S,xel}>uw

(i1} (0, —) @ epif™ + ol (Upesrepi(Ag)® -+ epi{dt})

(iii) (3 A0, C ST j(ve e )

flx) + ].imrinf Apgla) 2o



Tap chi KHOA HOC DHSP TEHCM Nguyén Bink

Dang 6ém chn nay cha BS ¢& Farkas 43 duge $if dung &€ higt lap cac dinh [ vé

2

diem yén nga, ode dinh I d6i nghu manh cho bii todn 151 vu 13 g quil v ring
bude nén cling nhi che bal odn obe xie Ginh (SDF) (xem [DILTY, (103, [TSDLY va Muc
S Gudi déyy.

guy. Ching ta 38 \iw ra Mt d:{ u kidn oiying

dong (COCG), duse dinh nghia nbar sum

Binh nghia 4.1 Héx € C, glu) € -5 duge gor ia thda mén diéu kign chinh gy dang

(O} ney wip hop

e

nén déng (CCC

£ o

HAgY +ept 8L 4 ddng véu

,..,.v.
|

=

ey
oo

Ngudi ta chifng minh dice ring (xem [TDLY difu kidn (COCH) véu hon cic dida
kién dang md rGng ola cac didu kidn dang Shater md thing (ciing shudng goi 13 céc didu
<ién didm trong, thudng dude st dung trong Cac bal odn 181 wa 160) sau (’i’:%};:

o € ior (i) 4 S vaaff (5{0) + 8) I middt kbong gian con d6ng

o coaqi(g(C)+ 51

e € care (¢{C)+ 51,

e ints # ¢, 92’ € C sao cho g{r") € ~int S,

G diy affD, ierD, 5107 v coreld chi bao affine, intrinsic corve, strongly guasi-
relative interior vi phiin trong dai &b wong dng cta tip D

Duéi diy 18 B 4é Farkes suy rdng cho hé 161 ndn dang khdng Gém cda, duge thibs
tAp dudi dicu kida chinh quy (CCCQ.

Lhing réng va oo & B Niu ditu kisn (CCOQ)

fr,r; prdn dhi cao p ’m‘ bidu s {3 tiong duon

Gy glz) & ~5 ol = fl)>

{(ii) (0, —o) € epl f* 4 Uscseept !5) + c;>i 7.
{zif} {_Z_[/\! [ Sul') f: t (} f{ ’;} - }V’F{I X,

Chvmg ninh, (Vin 60 i{ i o= ()1 GiA s eling () thde miin, D

hx

/
s (i) cd nghiaia 4 =

-

/—H_

)z i} ong 48 B - Lx,




Tap chi KEOa HOC BHSP TRHCM 56 6 i 2005

AT H khiviehikhi £ - 1Z> va do 45,

Ocepi (b 44,47
» Chilng a chidng minh duce
ept (i +04)" = ept B* Hepi 87,

a ¥

e vigh = o, W BA 48 41 vh didn Kign (0000 1 duoe

s Do viy 4 O I kéo theo

[(¢) = (444)). Gid st rdng (i) théa man. Khi d6 ©n tai A € ST, vy, u, 0 <
X aflﬁ‘,,a: & R sao cho e +ovg vy o= 00 ey oo oo = —e, f{yy) <

< ayg véimol z € CL Do viy theo dinh nghia clia

chinh i (i),

[{iir) = {i)] Gid sG mng (iiiy thoa min. Khi dd vdi msi o ¢

T
f
g

i

[y

Flz) > Fle) + 2gla) > o
va vi the 1) ithoa min. O

2 6 e . . e : e i om =
Héqua dl Gidsdw e X° o ¢ Ryad tdp &0 g (=5 16 khing rdng. Néw dicu kién

{CCCY) thoe mdn thi cde phdi bidu sau 1o twong duong:

(i) gla) e =S vaw e O == ulz) > a,

5 -

(i) —{u, o) @ conell oo eptlvog)” + epldiy,

{ii6) Ton tai v & ST sao cho
wizrh it (wogi{n) 2w, Voe

30



Tap chi KHOA 3310C DHSP TRIICM Nyuven vk

Nhidn xét

& Sy tuong duong pitta () va (i1 63 dude (b ti8p hdi § Guinper {1987) 1'W 17,
FWZT @udi mdt dicn kién chink guy manh hos Bin didu kidn (OC0 KOINEISTRIN N

e Kot wudn cha Bish 1 4.2 dvoc thidt §p wong [DIL1T cho wudng hop 7 = X

fruong hop O 5 X duge thigt lp mdt ddy trong [DGLo] Gom Muce 6 dudi dav). Tuy

oA
nCh oboy

&, dire win BE

e« Dinh 1 4.7 bao quét duge shidu dung md rdug efe BS 08 Farkas cho cic he tyen
sinh, dudi wyen doh cfng whit cho he 161 43 mét rade day.

= VG cich Gep ofin ahy tén, ching ta ¢d thé thiby 1 ap miit 56 dang mad rong khac

x -

cing nhil ¢dc dp dung khic ciz BO 48 Farkas, ch;&no han, B5

arkas dudi dang Gt
ngde (tiong W nhy cac két qua tong [BW1), B d2 Farkas cho hé odc him DC (hidu

hai him 161), nghién oty nghién xap xi cta bat rodn 161 au i, ... Che két qui theo cic

hudog nay s€ duge cdng b0 rong mdt ¢ing trinh khic (chang han, (DN, [DGN].

5 Mt so ap dung vao bai toan toi wu 16

-

‘Trong phan niy c*mh; ta s& plu va cdc 4p dung od bin cia cée kb qud trong ciac muc
trude vao bai todn o un 161 Trude hét, céc didu Kign cia vi dd tdn (Kuhn—'l’iwkar‘!
dang dudi vi phin, cde dieu kidn t6i cu dang di€m yén ngis oling nhu cbc dinh K d

nghn mank duce thidt Jip dudi dica kién chinh quy (CCCQ

Ty ohi€p, vii sy phit mién cha khoa hoc vi k¥ thult bign nay, nbifn bt wan thue

€ 6 mo hinh todn hoo 14 cie bal wén 67 uu 161 ma che difu kién chindh quy 38 bids

khéng duoe thoa man (vA do &6 khding the dp dung cée ¥ thuyer 45 ob d€ nghitn cidu),
{Cach \sié.[f cln cua ching fa néu rong cée muc wén cho phip ching a thid 1&p duge it
¢t che ke qua u‘é:‘- (didy kitn ::au va da 161 i, doi nghn, ...) cho cac Bl todn khong

cén thoa mén difu kién chinh quy ndo. Céc k&t qua ndy 58 duoe trinh biy rong phan 2

ctia muc ndy. Phan con lai cda muc ndy dink cho vide mrinh by cde 4o "bmg e BO ¢

Farkas trong vide nghien of ¢de bat todn 151 wu da mue H8u va il tedn B uu todn cue,

cu thi 13 bai todn Him cuc dai mdt ham 181,
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Tap chi KYOA HOC DISP TPHCM 58 & ndm 20058

5.1 Cic ditu kién toi i, doi nghu manh

(¥} Minimize  f(a)

vl rhng bade w2 O, gl

rong di x-“ﬁ ¥ 1a cie khong gian dinh chufin wie, /0 X — R amdtnam i, g0 X -
i mdt dnh xa S-161, lidn we vai S 1A mdL ndn Eoz ddng treng Vo (khing nhat thict o

phin trong khic rdng) va (' 1 mdt i3p 151 déng ong X

St dung B 48 Parkas dang khong im cln (Binh I 4.2) ching 12 ¢d ;hﬂ thict bp
duoe ditu kign cdn va 4 & uu Kahn Tucker oho bii toin (P dudi gia thiét chinh quy

(CCCQ).

Dinh W 5.1 (Diéy kién 16i wu) {FDLT Xét bai voin (PIvé cho a € O Mg~ H=5% Gid siF
rang didu kién (CCCQ) thde man. Khi d6 o iG mot nghiém cvia (F) néu vi ok
tai A € 5 sae cho

6 € 9f(a) + 0(xg)a; + Ne(a) va Agle) = 0,
trong do Ne{a) 1a nén phdp wyén voi tdp C o a.
Clvng minh. (Vin tdt) Didu kign can: Vi o 1d aghiém cia (P), ta ¢ fla) = inf{ f {2} :
r e, glx) € —5}. Theo Dinh 1 4.2, tdn tai 1 € 5 sao cho v8i moi » € O,

Fled+ g > £(e).

Diéu niy 6 nghia 1A cé A € 5% sao cho véi mbiz € €, floy + (Ag)e) 2 fle) +

v

3

(Ag)(a). va (Ag){a} = 0. Bang mdi 8w ludn tidu chufn cia gial tich 101, didu ndy twong

v4i Gigu Kign dudi vi phan 0 = 8f{a) + 8{Ag)(a} + Ne(a) vh Agle) = 0. Diéu kign di
6 thé duge chifng minb ¢é ding bing cic 1ap ndn guen thudc cia giai tich 164 a
Dbt vii bal todn (P, hius Lagrange dude dinh nghis bdi
e p)=flz)+uglz), ze X, ne ST

va bal todn ddi nglu Lagragien idu chufin 14

(L max dnf Lix, A

) Ag S+ wel
Binh 1t 5.2 (B4 agdu manh) [JDL] B vii Bai wdn (P), gia sit ring tdp cic diém

chép f’{f'ie:.'ffi a'jf!.i"_;;f{i' 16 khing ring. Méw didu kidn (CCCQ) thda mdn thi ién 1ai )y € 5
sae cho

1]



Tap chi KHOA HOC DESP TPHOM

n inh

5.2 Cae dieu ki€s tof v va doi ngau “hoan hio" khing cé ditu kien

chinh ooy
Trong muc i ay ching ta cling & khio sit B3 wodn (P "i“u‘__'

¢ nntén & diy ) khons

T
™

thdn min bt e dide kizn ohinh guy ndo. Trd gii cho vide tudu ving

[
£
Pl

v ehinh quy, cae didu kisn i we cling nint cie ke qui ve 4ol ngau déu &

dang 6fm can (gidh har). Nhidu tice gif srudc diy cing 43 ch ging thié Wp céc két qud
tzong t cho tudng

hop khodng 6 didu kiga chinh qm Tuy ohisn va difm cia cie kéy

2oy iy 3
:,;"i.iiz frini hay ¢4

&1 day 14 szmg 5134

i B u‘;m

fH 4 I

AEY !:ﬁ {_i {.ii}.ﬂir ni iy chao ",E Le

“déi ngan hoin ki, mot dide ma theo the gia, chits Wpg duge thils By trude ::'Iéy.
b vige trinh bay dugs don giin, ta gin thidt ring

X ta it khéng gien Banach phin

xa i_(,4(, két qui & ﬁii}r VAN Con dm'ag ki X i mdi khng gian dish chudn thue @i v Tuy

ditu kh.l’ a,h ai quy {CCCQ}- dt{(}c {'i‘zéa man, ¢ € (14 mdl nghiém 161

- k.

¥
Ui ciia bas ir:__aéz‘.;iﬁz Yrkhivachikhi (xem Diab 3 W0n i d € S5 tdn taie

LN,

-,-1 oy

1380 Cheu + o b w o= 0 VA Agla) = 0 Ei"(mg ridng bap

(P) kbBing thde min didu k;an chifoh guy ndn, ta od e thidt Ep dibe kén nfong o nhy
trén dud: dang fém cin phat rong cée diah i sza diy (xem [JLD) JLD2] ILD3,

u # A v e L : fee % P I SA-L J BY oy
Wik 6 8.3 (£0u iafa 161 wu theo 4y 1 Xér biad woén (P). Gid st véng o & O™ {50,

Khe do cac didu kidn sau 1a siony duong:

() flay=inf{flx): 2 e — Yo la ngiém cua {P)),
YIRS 1 - e gy /ad O D ¢
i) e Oflay (A 8 GO R e {wl )t XY
36 cho Yp & ‘}’2‘{\}‘?’!*?}(0’ Wy S {(-}"h; 5(:-’{"' Lity 7y i T l:i‘- T i ova

P
3 » o

Dinh | [ siu diy cho ta diCe kign @1 wu theo div cho (F) {(khéng ob mi <§i£ ihict

chinh auy} duge md 4 bdi Gudi vi phin (the

R vi phin va de

che cle bA odn trdn) foi cde difm gho kA vE M bl w

Einh B 5.4 (Didu Lidn 100 wu theo dity {1 Xéi bai rodn |

oo,

T
e
,r‘-\
C} o
Lo

s rdng o € ON
g Y =5V KEi dé cdc didu kidn sou 13 fwong ducng:

(i) [la)=infi{flz): 2 gz} G ngidm cua {P}},
(1) (Gu < df(all, (Z{A] o 57, (2 DO Eee X (Hund
XY sao cho vy € G{hag)(y), 1w € dﬁ— (2 vl w+ b, =, 0, [z, — .rii -

0, Apgla,) —= O khin - oo,
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Biuh i 8.5 (Minimar Lagronge theo diy) D67 voi Bai todn (P},

i st raw i cie
didm chag aidn digic To

chng g, Khi d6 f6n tai mit iy (A

.,L} - JT sao che

Bay plo ching ta dinn nghia

abi san:

Jn——
ey
s

e

T dinh o gh’i’a trén va Dich ) 5.5 ta thiy rang 4igu kifn 461 ngan manb thoa man 4ot

Py vi (T‘) fuy nhiép, {a s"-?w ditge nhifu hon the nisa

T1 061 rang hai bal wén 1hi s 13 “ddi nghu hodn hie" {perfect duality) néu:

(a) Bat todn niy ¢d ga b

-

-

i hifu han thi bai odn kia cling €0 CURE g Ui,

by Khi cd hat ki iodn #u eeng thich (thp chap nhin dude deu kbac réng: thi

ching ¢6 cing gii iy

Bink i 5.6 (7 dhi nghu hodn hdo'y Cac béi todn (P} va {Dj M mét egp bar todn doi

aghu “hodn hdo”

Nhin xét. Cic ki luln cda cie Dinh 1 5.8 va 5.0 gén duce chuing minh wong [DIL1]

cho trudng Bop 7 == X Tuy shién voi udng hop £ X, phép chitng minh cing <o
thé thife hidn trong wf.

5.3 B33 tadn (06 wu da mige it

Trong mue nay ching ia 58 ndu ra mit s& ditc trgng cis e nghibm véa va aghita
“ehifin chinh” cdal 101 thng qués of d

VPOV Minimize  f(x
v ting bube  glx) € — 5,

trong d5 ‘{ V. 7 13 adc Xhbng gian Banach. & 15 mGi non 101 dbag tong ¥ cdn K ta
mdt ndn 161 déng, 1!1(;;11 rong 2, C 15 méo dp 15 doug trong X Ngodira, [ 1A -+ 2
1A mdt anh xa K G va g0 X - Y lamdt anh xa -3,
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o

HToe=d0e 716000 » 6,94
e Mot ditm o ¢ 4 dude gol i mbt nghivm yéu {weak selution) cfia B todn (VI

acu Int K of fvd (f A = Fla i e

# MOLAICw o € A duon gol B midt rgiw m “chfe chinh' (proper

543

H

odn (VP ndu E=\z“mmtm 161 B san ¢

{%;},

OO0 bR vi CIAY -

Pink K 5.7 [JDS] Gid sit a 16 mor didm chiap ahidn diwge ciia (VP). Khi 35 g la mér
nghiém “chin chinh” {(rghidm yéu) ciu (VP} new vi chi néu t6n wi 6 € K™ {0 ¢
SABHL v e B0 a) san cho

Chitng minh (v adng
+ o ja mdi aghiém “chiin chinh” {nghifm yéus etz (VF) nfu va ohi n
o RTHge K00 {0}, rong dng) v w € S0 i a) sao cho {~u, ——u.-"*."} < aepig
¢ Theo B a8 4.1,

3

t¥inh 4 5.8 /708

Lvdt bai todn (VP Siew bidn chinh iy (0000 diroe
s 5 i e :

ihaa man vd o s’d %t nign duve. Kii dé « 16 més nghitm “chin chink”
. 4 P N PoaT EOYEoff oo Loe v Pl oy e e g
inghin yeuj crie (VE) név v ohi #du 1én 10 6 & KV (9 « F Lidrh A8 5T sao cho
gg {(}(!‘?f')‘f\(i} + (,}i:,\y'}{ﬁ] + _“‘T{ {a) /\9{(5} =

Biy gid chdng ta xét bii todn & vu veets o bijne

IVPL Y - Minimize  fig)

viirang bube  » € A,

[y
[¥ ]
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wong 36 A 12 m&t1ap con cia X Ching te 52 dia ra cie dic trung cua nghiém Pareto
va nghigm manh cia {YP1).

» Mbt difm ¢ € A duge gol 1 mdt nghiém maah (aghiédm i wong) coa Bal todn

I S T N S 4

(VPDY nbu (L4}~ fla)) © & (xem ohi det rong [Lac)).

» Mot difma € A duge gob 12 mdt nghidoe Pareto oia Bal toan (VP adu (F{A
flayy =K = (o},

-

G K ovi e € A Khi 69 a id mdt nghidm Pareto cia

Q{_;

v
e

Briak 1 5.9 [JLDZ]Gid sitr

oy
s

{(VPI) nén va ohl néu o ig mds nghidm ohe Bal sodw w8 hurdng hoa:

(V P, Minimize {8 fir)

‘.
ks
véi rang bude  fle) - flay € =K,

Pinh li 5.10 [/D5] Gidstd e K vag e Aldmdt diém chip rhin duge (VPI). Khi

a6 o 1g mr nghidm Pareto cuc (VP n i va chf nbu tdn tai w € B{0f) (e} sao cho

S,

€of J epi (uf) + (0, (pfila)] + epid)

Dibu déng chi ¥ 12 nu o 2 mot nghidm Pargto cla (VP3) thi diéu kién chinh quy
dang Slater khdng thoa min d41 v4i bai todn v hudng hoa (VPg). Tuy shifn, mdt dac

trng khdng tim can dan gidn cha nghigm Pareio cta (VP1) o thé nhin duge dudi moi
gk thidt vé didu Kién déng rhu s€ duc nBu ra rong HE gud seu.

He qud 5.0 [iDSICho U £ K ovg o € A da mbrdibm chdp nhde dupe (VPI). Gid
sit rdng 18p ¢ - (oD {,m Vo (0, (pflan) 4 epi &3 la ding yeu™. Ki ds o id mot

nghiém Pareto cig (VP néy v ohi wéu ton i € KV sao cho

b 00+ )

5.4 Baitoan 64 wu foan cuc: Maximum ms}i h&m 188

=
ey

Bav o8 ching ta x6t il todn cuc dal mdt ham 16 v& rang budce 161 theo ndn:
Y 4 : : ; -

(P2 © Maximize f(z)

véi rang buée - glzj € S

bl

s -
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rong 4o hm J vd anh xa ¢ nhyr & én

A G s rBy sy B
ac ¥ fuing chinh:

@ BA 88 Farkas cho hé of ohia rang bude 161 dao
S ¥ rdng o 1 mat nphiém win cue oda bt odn (P2) nda vi ohl nba

—glr; € 8 == ha) = flz) - fla) < 0.

Bigu nay wiang dueng vl

B T Y I gat ol T
_\? :}' e -}Jl = '-’x’»z__(i')} S {E

vii mol {u, o € epih*. Déa ot né, ménh dé ndy tWong dudng vO1 (HE gua 4.1)

10,
;

Do 36 a 1 nghidm todn cuc ciia (P2) néo vi ol neu

® Diéu kidn 108 wu dang e-dudt vi phin
5S¢ dung bifu ditn sav {xem [eyakumarl) cia epigraph cla ham 181 {oaqua e-dudi v
phin

- . £ i ]
epif* = { Ji{v,ula) ve— fla)) v

£

~ !
h
——
—
=
il
[—

ching ta s¢ vhin duge dicu kidn B wu cho (P2) diic mb 12 dudi ngdn ngld e-dirdi vi
phfin,

ag.

6 Mot ea ich Hs&p can mdi - ¢ m rong xa hdn va ap
dung

R - R T By
itong mue nay ¢h

b biy m cach tip cin mot don gidn hon (zubt nhat
tf chc két qua 42 bibt chw cdc b & tuydn tinty) nhiteg fai cho ta cée md rng 1dng quit be

céc k&t qué dang Barkas. Mot cack cu the, chiing ta xét cac hé thing bt dhng thitc ifzi
mé trong 66 cie ham 15 o6 the nhin gid 1 vé cling, khong nhét thiés Lign tue (nhar O cac
muye ude). Y tudng oo ban olia cich tsp cfin ndy 13 s dung dinh 1f Penchet-Morreas
A€ thay the cac he 101 43 cho bing cdc hé wyén Linh hed (wdng dudng) clis ching. Sau

d6 vin dung cde két qué 93 bidt a8 vl ede hé tuyen tinh cho cic hé tuyéd vinh nay.
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Cong doan cudl cling 13 difn dich cdc k&1 qua viva ¢6 due sang ngdn ngl thoog thudng
cia gidi tich 183, Biing cdch niy ching ta 6 thé hidu 15 mét cach ban chit how cde kbt
qué trizde dhy mi thoau nhin hét sde phide ap va day “bi kifm". Nhi dé, chilng ta cd thé
d8 xuht min didu kign chinh quy ve’u han didu kién {CCCOH)Y nBu ra & mue rude. Trén
co 8¢ dh, cdc ket gua dat duce trong mue nay Ong qudt hon, ofi Gén mdt cach ban b
chc k&L qua weong iing trong cée myc trude, Nhidu it gud rinh by & diy 6 thé md

rOng va ap dang vaoe céc ldnh vue khde ciza todn hoo {ching hen, xem {GID], [BW ).

6.1  Cac md réng caa Bo de Farkas cho bé 16 06 han

Trong muc ndy ching ta chi yeu nghidn cdu hé (gom mdt s& vé han cae bl dang
thife 101 vi mOt rang budc thp) sau

trong dé T 12 mdt 1ip chi 56ty ¥ (c6 the vo han) O C X lamdttép con Si dénga Xla

ot khdag gian vecls 18pd 181 dia pnu’dnﬂ Hausdorff va f; : X -» B {+co] v4i moi
t ¢ T. Gid sé rang f; 13 céc ham 161 chan chink, nda hen igac dudi {!.s,c.L meide 1

B2y ring ki cic hdm £, t € 7' 15 cée hivm 151 hitw han va lidn tue, o ¢d thé viél
lai dudi dang (34 nghién efa trong cdc phin trude) {glz) € —-S; » € O}, rong d5
S = KL 1A ndn ditsng trong khong gian tck RY va ¢« X — BT duce dinh nghia bdi
(g (1) = flz)véimoiz € X vimoit ¢ T DE dang thay ting ¢ 12 mét dnh xa
S-18i va Héa tue.

4

Tinh twong thick {c6 nghiém) 13 van d2 dude quan tam dau tién a‘:s‘amg vige nghién
ey b8 o, Dinh U sau néu i€n céc dic trung co ban cua tink tuong thich cda ¢ va ciing
i cdng cu ¢o ban cho cée nghién cu s8u hon trinh bay trong muc ndy.

Dink 6.1 Gid st hé 16i o = {fi(2) < 0,t € T;3 € O} théa mén cde didu kign nhe
trén. Khi do cde phdt bifu sau la twong deong:

(i) o id iwong thich,

(i) (0, =1} ¢ cleome {{,cp goRf) U gphdl |,

(iif) {0, —1) & cl cone ib:er epif; Uepidyl,
3 day gph chi d6 thi ciia ham f.

Trong viéc thiél 1ip cdc md rdng cila B6 d& Farkas cho hé o, nhin xét sau diy déng
mdt val tré guan trong, cho phép ta tuyén tirh héa hé nay.
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“'\),

Vi f. 1a cac him 187 chan chinh, Ls.c., 1t dinh 1 d6i ngiu oo bén cia gidi tich 1951, @

duge f7* = fyvdimoit € T, Do ai{}, veimbile T,

Gz
Mt khae, v & C ed t o el

-~

Cy 13101 chin chinh va L.

dofr) <6 = ufa) < f}i‘ i,_u.\;_, Vi € domﬁfﬁw
{

' io=b gy

Nins the céc bé tuyén tinh sau ddy cb cing t8p nghiém trong X nht o (v i viy

chiing dide goi 13 ce hé tuyén tinh héa clia o)

uxy < filu, w e domyfy, te T

wiz) < dh{u), u € domdn
". . [ ¥ {

{ B 4 Y . - N 2 ' -
ey < fHwg) o,y €domfl el a s

Ci4 st ring & 1a mot ndn 101 ndo 46 wong X* x R zao che {v (2] < o, (v, a) € &}

12 mot tyén tinh héa cha o, Ching ta & st dang gid thiét say nhidu 1an khi thiét t Hp

céc két qua dang khdng Gém cén H8n guan ddn it o,
(Ay K larap dong véu

DE ¥ ring didu kién chinh q 7 (CCCQY nfu ra & ¢ muc tude ¢b nghia 18 {A) thod

min v6i K = cone {1, o eplf) + E*ui(% b Ngoai ra, trong [DGLo] cde tée gia da chadng
wiah duge ring néa (A) i:hoa min vt & = cone {{ U, epify + opidl hay val i =
cone {{Ulep 20177 U gphdz b thi (A) thia mdn o8 K = come {} - opify Uepidn b

.
. -
ey

it}

1heu nguoce fai khdng d ng: FHEu nay b Lgl”-i';-: 1 ditu kifn (A)
vai K = cone ’U: oy €D Lepidp b

18 yéu hon hétn digy kign chinh guy {CCCG),

thoa man vai K = cote {EJé epif] Uepid z/} thi cac ménh dé sau la uong duong:
" s e N e
() fille) 3,9t e Twad 2z 0 == v{x) > o

{ii) —{v, ) € K.

s 4]
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(i1} Tén 1 e _r?.Jr sac cho

PR .
vz + S Acfle) 2, Yu € O
Py ; - :

teE

Chitng minh (van 120 St dung Dinh 3.2 ¢ho b8 tuyén tinh hda oy Kot fudn ot dinh
If duoe suy ra O gid ikt 7A) viveéc 1ap ludn oo bén cia gidl teh 161 O

Treng [DGLoY, ngodl vide thigt [ap mdt dang md rng cua B8 dé Farkas, cic md
rOng kbdc nhan oda Eaoh ¥ Fan cling nlod cde ép dung obs ching clng dude &

Pitp e thee hubng ndy, dang md rdng sau cua Ba 48 Farkas duge hidt

Dinh 4 6.3 [DGLS] (BO 42 Farkas 2} Cho o € R Gid s rdng A #£ §. Néu (A) thoa
man v¥ K = cong {U%T eplfy e '>ia"3§{} véi diby kidn (B) sau ddy dwoc nghide ding
(B opif* + cone{l,oreplfs Uepldt}t ia dong yéu*
thi chc ménh dé sau Yo twang duong.
(i) flry <05t oeC = flz) >0

(i {0, —o) e epift+ mmf{ e €PLES Uepidn
. My 1T J1 e

-

DE ¥ ring didu kién (B) s& dwge théa mén n B f lién tuc vai mdt diém nao 46 thude
A. Dinh ¥ 6.3 bao quat cac k6t qua & cac muc trudc nhy 1a cac rdong hop riéng. Ap
dung dang md rdng ndy vao vide nghién cdu céc bai todn 161 v& han (bao him cdc bid
{o4n 181 theo nén & cao muc trude nhy 13 wudng bop riéng) ching ta nhin duge ahing
k&t qua sau séc, ¢t thidn mbt cich baa chit cfe kér qud theo hudng nay cdng Bd trong
theti gian gan déy.

6.2  Ap dung vao bai todn t6i wua 161 vb han

Wt bal todn 161 vE han

(P15 Minimize fiz)
ang bude  filz) <0¥ie T,
w e )

trong 46 X ia mdt khdng gran vects 1ipd 16 dia phuong Hagsdorff, ¢ < X 12 mdt tip
16 déng va f, £ 0 X — R {+o0} 14 cdc ham 181 chan chinh. %.s.c:., mot £ £ T Sif
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cung Bink 31 6.3 ta nhin dude ket qud sau. DE ¥ rang dinh 1 ndy ting gual hon cée dinh
H 6 cdC myc rude vi {ncu s ve cie b tudn dae bidt ¢ cde mac rudo) dida kign chinh
quy {430 dhy 12 véu hon (OCC (1.

(_z(,-?z A= {n e X fils) < b

P A

Freps

R Ge, HeerR) duge srang

bé trt tch, Bhi 4, 440 pain G Op0 cin nd,

12 LT B o o
<7, 08 Rindag gan

ety von tinh bao adinn
tai ca cde day Wifn han suy odng, nghia 13, 2% chia nhit g p_i'ner\‘. ham A T oo RV

gid hi han, Gop A = ﬂ';&-rl?q_ & nén duong wong 7. ¥hi d6, déi ngau cha rsé AT trong

£

e 44 ATy 2R molt €T vk A s 6 vdimel 1 £ T i mdd s9 Rt han 3
Binh H 64 [DGLS] (2éu kidn i u s} P5{ v bAl togn (), gid sib g (B) théa midn
i o & A ;‘»ﬁ'éz,e trém (A} théa mén vii K = cone i i..jr.e:f’“ apify U epééf;} thi o la mor
nghitn cia (P néu ve chi néu ibn fest :’3\-‘-- T AT xao cho

He sl ‘)7‘ NOf(ed+ Noia), i (1

Ham Lagrange cia Bal més::s 1y duge dinh nghia nhu sau:

a3 Mffa), nens € O vl o (A e AT

~+ o, cdc trtdng hdp khae,

I3 &6 b2l todn dbi ngdu Lag

ey

(I max i {flz)+ % WA}

AEAt wel

Sa dung Doh 1 6.3 chilng 1a cling o6 thé 43 ding chitng minhk duoc cic linh 11 doi
ALY : E A =

agaa manh va dics kién difm vén ngwa cho Bai ieén (PY).

Frink H 6.5 [DOLE] (B4 ngdn manh PAL vai bai todn (FI), gid sit riing 4 # B, vdc
dicu Kifn (5) va (A} thda mdn vdi K = cone { Jrepepi U wpw‘(, . Neu Inf (P} ld hidn
ian i

Moax (D} = Inf{Fl
{Bai vodn (1)) €6 nghidm)

-

Binh 6.6 [DGLS] (Didn kidn didm yén nguc) DS véi bai wan (£1), gid wif rdng

g ' - -, P P . ; . I ' ' . N
A B, cde didi Hign (B) vé (A} théa mdn vii K = rone < _j.:.:. epif) Uepid 1 Khido

- st ~ o w sy e A A . R o N -
mit diém o < Ald nghi¢m cin (Pl néu va ohi néu iéntai ) € A 500 che {a, A3 g mér

-7 - . o " £ - -
diém yén agua cia ham L{., ), nghia 14,

<Lz A, Yre AT Vrel
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‘.-‘,«_‘

ch dl

con ¢

dc kBt qués ndy c6 the duse ap dung d€ nghién cu nhida 1Gp bai todn khic nhay,
g han, 16p cée bal isdn 131 sitfa v8 han, cic bii toén (SDP), ... Naobi ra, Dink 1 6.3

4 the st dung ue nghidn cffu fnh n dish cla céc ba todn 161 wy 161 thng quéar (mdt

vii kbt qua dAu Gén theo hudng wly dd duoe thue hidn trong [DGLST).

Tai lidw

1w

fchul

(Gle]
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{ac k81 qua dang Farkas md m‘ﬂh va &p dong vio ¥ thuyit cie bai
toAn tOF o i

rinh Bay mlt ¢

42 Farkas, mé BS 68 ddng mét vai po shii dao trong viee ngiiiéﬂ Cill I thiwye
un, Chiing 141 ciing winh bay cich dp dung nhiing k&0 qua ndy vio cdc b wodn 10}

i 101 {ui had wdn mbt i

oA v a0 o g

manh, a0 k8 qua ndy dude the hidn dudi

(ktidng o6 difu kign chish quys Phas cudt ol bii vitt danh ono vide winh by
mbt cach LEp ofn khic 08 md rdng cic két gua deng Farkas. Mhilng dang @ 1dng
niy khi 4p dung vao bal ioAn 51 du, khong ahiing md ring cic ki qué 42 bibt cho

i

cac 16p hai wan 1Gng quat bon, ma con fam j_.-‘f:s_z di méd cdch 44

S ki

chinh quy ma ¢dc 16p todn niy phit ihod man.
Abstract

Farkas type resaits and thelr applications to convex optiraization

problems

The paper is & survey on the generalizations of farkes lemrea which plays a
crucial 1ole in the study of cptimization problems, We show also the ways how o

apply these geperalived versions o conveX opiimization problems (boih single and

muili-criteria pmbie;‘n&} o derive necessary and sufficient conditions for oplinial-
iy, saddiz point conditions, and alse strong duslity resuits. These rosults are given
i both asymptotic and non-asympionc forms (without any regalanity condiiions).
The last seciion of the paper Is Teft for 2 new approach ¢ generalized farkas lemma,

These reanlis when applied (o theory of oplimdzation, nor oaly sxiend known e

s of more general problems but alse weaken subsianiially comstraing




