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MO PAU
1. Ly do chon deé tai:

Ly thuyét cac bai toandi uu da phat trén tir rit som vada hinh thanh nBu
cach tép cin khac nhau trong &€ giai quyét bai toan. Kidi dau la caadiéu kién
t6i wu oia bai toan n ma Kt qua 1a cac cong tic ding kiéu Fermat hay cac
phuong trinh dg kiéu Euler. & phat trén manh mé caa ly thuyét diéu khién
t6i uu va quy hach toan bc ¢ nira sau ¢a thé ky hai mroi da lam xut hién cac
diéu kién cin/du tdi vu dudi dang nguyén Iy gc dai Pontryagin va quyit nhan
ter Lagrange. & d6 dén nay, clng &i su phat trén vuot bac cia gai tich I6i va
giai tich khéng ton, nhéu két qua dinh tinh @a bai toandi uu duoc thiét I1ap
mang y ngka khoa lc ding nhr tng dung cao bn. Mot diéu dang Lru y 12 ét
nhiéu diéu kién i vu, dic biét & dang nhan & Lagrange, & dung dinh 1y tach
tap 16i va thé hién thdng qua céac congitb trén non lién &p. Tuy \ay, chodén
nay chra cé ndt tai liéu ndo trinh bay cadiéu kién ti vu mot cach nlt quan
dudi ngdn ngr nén lién fp. Vi vy muc tiéu nghién €u aia Iuan vin 1a bng
hop cacdiéu kién ti wu kinh dién trong nét lugc dé chung & dung cac Kt qua

trén non lién hp.
2. Muc dich nghién atru:

Thiét 1ap lai tit ca cacdiéu kién i uu kinh dién dudi mot ngdn ng chung
St dung non lién lap.
3. P6i tweng va pham vi nghién aiu:

Trinh bay céc & qua co ban cia gii tich 16i ma chi yéu la caadinh ly tach
tap 16i, non lién kyp clng cac & qua co ban, non tép xdc va nén phap tén.

Trinh bay Iy thugt t6i vu: Cac khai rim cung céac & qua co ban, phan lai

bai toan, thit 1ap lai mot loat cacdiéu kién i uvu Sr dung nén lién bp.

4. Pheong phap nghién dru:



- Tham kHo tai lieu €in co,

- Phrong phap nghiénta ly luan,

Phrong phép phan tich,

Phrong phap éng hop,

Phrong phap khai quat hoa,

Phrong phap éng ket kinh nghém.
5. Y nghia khoa hoc va thuc tién cia dé tai:

Pé tai da Bng hop cacdiéu kién tdi vu bing cach & dung cac Kt qua trén

non lién lop.

Pé tai € gop phn, M trg cac lan sinh vién nganh Toan nghiéGcly

thuyét cac bai toanwe tri thdng qua ngdn rigndn lién kp.
6. Cau tric caa luan van

Chwong 1. Két qua bb tr ¢ tir giai tich 15i.

Chwong 2. Ly thuyét tong quét bai toan Hi wu.

Chwong 3. Cacdiéu kién toi wu.
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Chwong 1
KET QUA BO TRQ TU GIAI TiCH L Ol
Trong Iuan van nay, ta ludn githiét X 1a khéng gian Banach va Xy hiéu
cho khong gian cac phin ham tugn tinh lién tic trén X.
Churong nay gbi thiéu mot sb két qua caa gai tich 16i 1a Binh Ii Tach, nén
lién hop, non tép xic va nén phap tén.
1.1.Pinh ly tach tap loi
Pinh nghia 1.1.Véi méi f OX va a OO , ta ky héu
H(f;a)={xOX| f(x) =a},
H*(f;a) ={x0X| f(X) = a},
H-(f;a) ={XDX| f(x)sa}.
Khi d6, rfu f#0 thi H(fa) la mbt siéu pling trong X, con
H*(f;a),H (f;a) la cac rra khong gian cé bién K(f; o).
Pinh nghia 1.2.Cho cacdp hop A, B O X. Ta n6i phém ham tugn tinh lién
tuc f = OtachAvaB, réu f(a)< f(b)(hoic f(a)= f(b)), Dal A b0 B
Diéu nay »y ra khi va chkhi ton tai mot s6 o 00 sao cho
f(a)sa< f(b),0al A bO B
Lac do, ta n6i siéu ping H(f; o ) tch A va B.

H(f, a)

Hinh 1.1. Siéu ping tach haiap hop
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Ta néi haidp A va B latach nunh duoc néu ton tai phiém ham tugn tinh
lién tuc f va cac 6 y>p sao choAOH™(f;58) va BOH*(f;y) (haic
nguoc lai). N6i cach khacinf, . f (b) >sup,, , f(a). Licdd, réu co

a 0(B,y) ta ding n6i siéu ping H(f; a ) tach nunh A va B.

H(f;y)

Hinh 1.2.f tach mnh Ava B

Pinh Iy 1.1 @inh ly Tach). Cho hai tip lsi réi nhau A va B trong X. &I mt
trong haidiéu kién dwdi day thba man thi co @t siéu plang tach A va B:

a) (intA) U (intB)# 0,

b) X Hu han chidu.
Hé qua 1.1.
Pinh Iy 1.2.Hai tdp lsi khac vng A va B tach emh duoc khi va cli khi

00A-B.

binh ly 1.3 ®inh Iy Tach manh). Cho A va B |a haidp l6i khac Bing roi
nhau trong X sao cho &ng va B compact. LU, ©n tzi mét siéu plang déng

tach nunh A va B.
Hé qua 1.2.
Ménh dé 1.1.Cho M la ngt khéng gian conia X. LGcdd, wi mei gO M’ ton
tai fOX  sao cho
flm =9
1.2. Non lién lp
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Trong muc nay ta tim Kiu cac Kt qua co ban va cac phép toan trén non lién
hop.
Pinh nghia 1.3.M6t tap K O X duoc goi 1a nénnéu véi moi kO K vaA>0
ta c6 Ak O K. Néu hon nira, K 1& @p 16i, thi nd § duoc goi 1a non bi.
Pinh nghia 1.4.ChoK la mdt non trongX, ta gi non lién lp ciaK la ép hop
K ={x OX |<%,x>20,0x7 K.
Tuong tr néu H 1& nén trongX thi nén lién bp caaH 1a tp hop
H ={xOX|<X,x>20,0%x0 H.
Taviet K™ thay choK') .
Ménh dé 1.2. K, H Ia cac nondi dong
Ménh d@é 1.3.Néu K, O K, thi K 0K, .
Ménh & 1.4.K" = (coK) =(K) =(coK)
Ménh @& 1.5. K™ =coK.
Ménh dé 1.6.Néu K 1a khéng gian conia X thi
K'=K":={x OX |<%,x>=0,0x] K
chinh la khdng gian con:tt giao aia K.
Pinh nghia 1.5.Gia st f: X - [ . Khi do, f dugc goi 1a ham bi trén X néu
f(Ax+(1-2)y)<Af(X)+(1-2) f(y),010[0d Ox,yD X.
Mién hiu hiéu caa ham f, ky hu ladomf, duoc dinh ngha nhr sau:
domf ={ x0 X| f( }<+oo}.
Hamf duoc goi la chinh theong néu
domfz 0 & f( }>-00,0x3 X
Pinh nghia 1.6.Gia s f [a mdt ham bi, chinh throng trénX va x 0 domf. Mot
phiém hamx O X dwoc goi la dudi gradientcuaf tai x, néu

f(x)= f(x%)+<x= % x>0 X
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Pinh nghia 1.7.Tap hop tit ca cac dr6i gradient éaf tai X, duoc goi la dudi vi
phanciaf tai diém d6 vaduoc ki higu 1a of (x,). Vay,
af(xo)z{x*DX*| f(Q- f(%)2< x- % x>0K )](
Pinh ly 1.4.Néu f 1a mst ham bi lién tuc tai X, thi Wi mei vO X tén tai dao

ham theo f’

f'(%;V):= lim fo+tv)- f()%).

£ 0 i
Hon niza
af(xo)z{x*DX*|< x,v>< f(x,9,0% )}
of (x,) 1a tap l6i, compact yu™ kha vi va
f'(x,v)= max < x,v>,0v] X

X 00f (%)

Ménh d@é 1.7.Néu (K;)", la mgt ho cac non trong X thi

Ménh dé 1.8. Néu K, , K, 1a cac nén trong X thi

(K,NK,) 0K, +K,;.
Ménh dé 1.9.Cho K la nén i c6 phin trong khac éng, L la khéng gian con
cua X sao cho K) 2 0. Lacdd, wi mei ud L théa man

<u,k>=0;0k0O KN L,
ton tzi X 0 X sao cho

<xX,I>=<u,l>00Lva<x,k>20;0kO K.
Ménh dé 1.10.Cho K |a nén di c6 phin trong khac éng, L 1a khdng gian con
cua X sao chaK (N L # 0. Lucdo,
(KNL) =K" +L.

Ménh d& 1.11.Néu K, , K; 14 cac nondi me sao choK, N K, # 0, thi



9

(K, NK,) =K, +K,;.
Ménh @& 1.12.Cho hai néndi khac ©Bng K, M trong X sao chintK # 0 va
(intK)AM =0. LGcdo

K'N(-M")={0}.

Ticlatntai U OK,v OM sao cho

(u*,v*) #(0,0) vau +Vv =0.
Hé qua 1.3. .

Pinh Iy 1.5.Cho K, 1<i<m, la cac n6ndi ms khac Bng va Kq.1 la nén bi

m+1 m
khac wng thva man (K, =0. Licd6 tn tzi X OK' sao cho) x =0va

i=1 i=1

(X %y0eens%a) % (0,0,...0.
Ménh @& 1.13.Cho X, X,,...,% 0 X . Lucdd
% k
{(xOX|<x%><01< i< 4 =—{z)|, XAz c}
i=1

1.3. N6n tép xuc va nén phap tugn

Trong muc nay ta luén ky Bu A la ip condéng khac éng aia X. Cho
X O A, tagi v X la vec-t tiép xtc @aA tai X, néu ton tai mot day (x,) O A
va mbt day $ duong (t,) hdi tu vé khdng sao cho
X\~ %

n

V= Ilim

n - o

Tap hop cac vecd tiép xuc \6i A tai Xo dugc ki hidu 1A Ta(x). Vay

Ta(Xo) = {Inimogl(xn) OAL - o+}.

n

Ménh dé 1.14.Ta(Xo) l& mst nén chra goc, hon nia
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T,00) {im 4, (%, %)14,20; x 011 5}

n- oo

={vm xumme},

t-0+
trongdd d,(x) = |an;” x— g la khaing cachi diém x dén tap A.
Tir két qua nay ta @i Ta(Xo) 1& non tép xUc @a A tai Xo. Mot cach tr nhién
ta goi NON phap tu§n caa A tai X, 1a ap

NA(%)=-Ta(%) ={ xO Xk X, w<0,0@ I( ¥}
Ménh dé 1.15.Néu A la tp loi thi

a) T, (%) =Ur(A- x)={v d( % y=4,

A>0

b) NA(x)):{ XxO X [<x ¥ x><0,0xX }\

Céc Kt qua tiép theo 8 cho thiy biéu dién caa non tép xdac va non phap
tuyén caa cac 4p 16i duoc cho Wi hé bit phuong trinh va phong trinh, tugn
tinh haic phi tuyén.

Trudc hét ta xét cacap da dién cé ding:

A={x0X|<a,x>< b1< i< m, (1.2)
trongdoau X vabul véimoiiul:= {1,...m}.
Véi X U Ataky heu I(xg) :={i Ul| <&, %>=b;}latp hiu hiéu tai
Xo Va ki heu J(x) = N(Xg).
Ménh dé 1.16.Véi A cho Wi (1.2) ta co:
Ta(x)={Vv OX|<a,v>< 0;00 0I(X)}
N, (%) :{ > AglAz O}.
i0l (o)
Tong quat bn ta xét 4p da dién A c6 ding
A={xOXka < Pl Em< ¢ %= gl § §, (13

trongdé a, g U X conb, d 00 .KihiguK={1,...Kkl.
Ménh dé 1.17.Véi tdp Adwoc cho i (1.3) vax U Ata co
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T.(%) :{VD X|<a,ws<s0ODOI(%),<¢, »=0K If}(
NA(%) ={ D Aa+ D UGlAZ0; 4 00 }
i (xo) kOK
Nhan xét 1.1.Tir cac Kt qua trén ta tidy Ta(Xg) hoan toardugc xacdinh ki cac
rang bwc hitu hiéu, tirc 1a cac rang e ma ti X xay ra diu ding thrc (1a éip
I(xo) trong MEnh dé 1.16, fp | (x,)UK trong Ménh dé 1.17).Diéu nay la @
hiéu boi véi cac rang béic xay ra diu bat ding thrc chit thi véi moi huéng v,
cacdiém x, + tv déu thoa man Kt dang thic véi t > 0 du bé. Wi nhan xét nhr
vay, chiing ta chchil ydén cac rang bic hitu hiéu 1adu.
Trong nhéu truong hop t@p 16i dugc xacdinh bi hé bat dang thrc 16i. Cu
thé, néuf : X = [J,1<i<mlacac hamdi thi
A={x0OX| f(¥<0;1< i< n}
la mot tap hop 16i. Voi méi x,0Atadat |(x,)={ilf(x,)=0.A duoc goi la
chinh quy Bu tn tai uJAsao chol(u) = O, tic 1a fi (u) < 0 v6i moi

igl ={1,..m}.

B6 @& 1.1.Néu f: X -0 la ham bi lién tuc tai x,0X thi K" =~ JA0f ()

A>0

véi K ={VDX| f'(%;V) < 0} Hon nira, néu 00I0f (x,) thi

K" =={J0f (x,).

0
Ménh aé 1.18.Gia s A 1a Gp xacdinh i A={x0 X| (¥ < 0;1< i< n}
véi f; 1a cac hamdi lién tuc. Vi moi x,0A ta cé
a) Néu l(x) = O thi Ta (%) = X,
b) Néu 1 (x,) # 0 thi
T, (%)O{MIX| §'(%:9Y<0; 0T 1( %)} (1.4)
Hon nia, réu A chinh quy thiting thic xdy ra, dong thi ta c6
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N. (%)= c{ J af( %)J. (1.5)
120 i01 (%)
Nhan xét 1.2.Cha y réu cacdiéu kién chinh quy khéng tha méan thi ku thac

Ta(%)O{ M3 X| £'(%; Y=0;0 0 I( %)} c6 thé khong sy ra diu déng thic.

A
Pinh nghia 1.9.Cho f : X - la mot ham gia tr thuc trén X vax,J X. Ta
no6i dao ham (Frechet)i@af tai X 1a phém ham tugn tinh lién tc f'(x%,) 0 X’
théa méan:

im T = F00) =< T (%), %> _

% [x =
O day, <g, x> i g0 X" va x0 Xla ky hiéu cho gia trcaa g ti x. Ngha 13,

<g, x> =g(X).

Phin con hi cia muc nay ching tagcd ging moé & non tép xdac va non
phap tugn aia cac dp duoc cho Wi hé phuong trinh, Bt pheong trinh khéng
16i. Ta xét trrong hop A dugc xacdinh i hé hiru han, bit pheong trinh ton.
Cho f :X -0 ,1<i<m,g X-0 ,% j< klacac ham thic lop C . Gia st

A={xDX| f(Y<0lsism g( =01 j< l}
Véi mdi x,0Atadat | (%) ={1<i<m|f(x)=q va
La(%) ={vO XI< £(%),v>< 0,000 1(%),< g (%), »=01< < k.
Ménh dé 1.19. T.(%) O Li(%)
Néu diu dang thic & biéu thic trén »y ra thi ta néi ¥ 1a diém chinh quy
cua A.

Ménh @& 1.20.Cho A={x0X| f(¥<0,0i0 I} véi fi 1a cac ham ki vi lién
tuc. Gid s X, [0Asao cho dn tai vOXthoa mén < f'(x,),v><0vsi moi

i0l (x,). LUcdo x 1a diém chinh quy #a A.
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Ménh @é 1.21.Cho A={x0X| f( ¥ < G vi f; la cac ham I6m, liénit. Gia si
X, Ala diém sao chd (x,) 2 O . Llcdd
T, (%) ={vOX| < (%), v>0,001(x)}.

Ménh dé 1.22.Cho A={xD X|h(x=00j0 K},trongd‘é h 1a cac ham kh

vi lién tuc trén X. Nu x, 0 A sao chc{ W &, Ff}< doc lap tuyén tinh thi

TA(>§))={VD X|<h( %), \>=O,D jzfl}zi]l Kerh( ¥
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Chwong 2
LY THUY ET TONG QUAT BAI TOAN T Ol UU
2.1. Céacdinh nghia
Cho X la khéng gian Banach vdi: X — [ la ham nhn gia ti thuc mo

rong, M la mot tap con @a X. Ta xét bai toan
f(x) - inf,
P(M; f): { (x)

x4 M.
f dugc goi 1a ham nuc tiéu dia bai toanM duoc goi 1 tap chip nhan duoc va

mdi x O X goi 1a diém cHip nhin duoc.
Mot didm x O X duoc goi [& nghém (toan ac) caa P(M;f) néu
f(x)= f(?(); OxO M,
duoc goi 14 nghém dia phrong aia bai toan éu ton tai £ >0 sao cho
f(x) 2 f(x); Dx0 MN B ).
Néu M = X thi ta c6 bai toanue tri khdng rang béc P(f).
Néu M ={x0X|h(X=0; j=1¥ ,h :X~ 0, j= Lk thi ta c6 bai toan

cuc tri véi rang bwc ding thic:

{ £(x) - inf,

hj(x) = 0,0j=1k.

Néu M ={x0X|g(¥<0;i=1n}, g:X~ 0 thitacé bai todnye tr

véi rang bwc bit dang thic:

{ f(x) - irf,

g(X <0;l<ism

Cudi cling, fu M ={xDX|h(x)=0, =1k, g( X< 0; izmthi ta co

bai toan rang bic hon hop:
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f(x) - inf,
h(x)=0,1< j<Kk,

g(X)<0l<ism
Tuy theo dangiiéu caa tip chip nhan duoc M va ham mc tiéuf ma ngroi
ta goi cac bai toanec tri dudi cac tén khac nhau. y@hé, P(M:f) duoc goi la

- bai toan quy hach tuyén tinh réu M |1a ép da dién va f 1a ham tun tinh,
- bai toan quy hech 16i néu M 1a ép 16i va f 1a ham éi,

- bai toan quy hech 16m réu M 1a tép 16i va f 1a ham 16m,

- bai toan quy hach DC réu M 1a #ip 16i va f 1 ham DC,¢c 1a héu hai

ham bi,

bai toan quy hah tlon réu M la da tp kha vi, c6 bién ton ting khic va

f kha vi lién tuc.
2.2. Cacdinh ly ton tai co ban
Ta xét bai toaP(M; f) va ky héu Sol(M; f) la tp tit ca cac nghém (toan

cuc) vaSol*

(M; f) 1a tip cac nghdm dia phrong aia bai toarP(M; f).
Pinh ly 2.1. Trong bai toan quy hah I6i ta luén cé
Sol(M; f) = Sdi(M; f)
va |a tip loi (co thé bang rong).
Pinh ly 2.2. Trong bai toan quy hah I8dm Wi ham mc tiéu khac king (trén
M) ta co
Sol( M; f) D oM
Hé qua 2.1.
Pinh nghia 2.1.M6t ham f : X — [ duoc goi la nira lién uc dudi tai Xo néu

lim inf £ (x)= ().

X =%

N6i cach khac, & moi y < f(x,) ton tai £ >0 sao cho
f(x) >y, OxO B( %,€).

Néuf nua lién tic dudi tai moi x O X thi ta noif 1a nira lién tic dudi.
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Pinh ly 2.3.Néu M compact va fia lién tc dusi thi Sol( M; f) = 0.
Hé qui 2.2.
2.3. Hréng chap nhan dwec va heéng giam
Pinh nghia 2.2.Cho A Xva x,0 A vec-b v X dugc goi la huéng chip
nhan duoc cia A tai X, néu ton tai £ >0 sao cho
X +tvO A Otd[0,¢).
Néu hon nira, Hn tai lan cin U ciav sao cho
X, +tud A Ot0[0,e),0ud U

thi ta noiv 1a hueéng chip nhan duoc chit.

Ta ki htu tp tt ca cac hrong chip nhan dugc (tu huéng chip nhan
dugc chit) ciia A tai Xo 1a K, (%) (tu K2(x))).
Ménh d@é 2.1. K, (%) 1a non chira gic, K3 (x,) 1a nén no va

KX(%) 0 Ka(%) O Tu(%).
Pinh nghia 2.3.Chof la ham nhn gia ti thuc, xacdinh trong nét lan é&n aia
X, 0 X. Vec v X duoc goi 14 huéng gim aqiaf tai X, néu ton tai a >0 va
£>0 sao cho
f(x +tv)< f(x) - to; OtO[0,¢).
Néu hon nita, ©n tai 1an ¢in U caav sao cho
f(x +tu)< f(x)-to; 0t0[0,¢),0u0 U

thiv dugc goi la huéng giam chit caaf tai X,.

Ta ki héu tip tit ca cac héng gam (huéng giam chit) cua f tai X, 1a
K, (%) (tu K?(%)).
Ménh dé 2.2. K, (%,) 1& non khéng dha gic, K?(x,) 1a non ne va

K? (%) O K¢ (%)-
Ta gh thiét X, O AO X, fla ham xaadinh trong ndt 1an d@n aia xy, v la

vec- trongX.
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Pinh nghia 2.4.Hamf dugc goi 1a Lipschitz dia phrong ti x 0X, néu ton tai
B=0, £ > 0 sao cho véi mi x,x 0 B( x,&) ta co:
[F(x) = 106) < Bl% - %]
Ménh dé 2.3.Gid sir dao ham theo faéng (X , V) BN tai. Lic do,
a) VOK, (%) = f'(%Vv<0.
b) Nu f Lipschitzdia phuong ti xothi vOK?(x) = f'(%,V)<0.

Hé qua 2.3.

Hé qua 2.4.

Hé qua 2.5.

Ménh dé 2.4.Néu A 1a tip l6i ¢6 phin trong khéc ﬁng thi
) =JA(int A= %), )=JA( A= x
A>0 A>0

Tir do, Ka(Xo) 1a non bi, con K3 (x,) 1a non bi me.

Khi A la tip mac dusi caa mot hamf, tac 1a A={x0 X| f( %) < g thi cac
non K,(x)va K, (%), Ka(x)vaK{(x%)co mbi quan & khing khit \6i
nhau.Diéu d6 duoc thé hién qua cac & qua dudi day.

Ménhdé 2.5. K, (%) 0 K,(%,), K,"(x) 0 K,’(x).
Ménh dé 2.6.Gid s f(xg) = 0, f cddao ham theo i huang i Xy, ham

f(Xo ,V) 16i theo bién v vadn tai v, sao cho
(X%, Vo) <O0.

Llacdo

Ka(x) 0{vO x| (%9 <d = K(x)
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Chwong 3
CAC PIEU KIEN TOI UU
3.1.Piéu kién co ban
Hau hét cac bai toandi uvu déu dua Ve dudi dang sauday
f(x) - inf,

(Po) xDrm]A

trongdd A, 1 <i<m, |a cac &p con c6 giao kha®dng trongX va
f:X - [ . Sauday la nét sb didu kién cin ayc tri co ban cho bai toan ahg
nay.

Pinh ly 3.1. Néu x & mst nghism dia phwong cia bai toan () thi

K, () ﬂ[ijA (})] = 0.
Pinh ly 3.2.Néu x 1& mpt nghiém dia phrong ia bai toan (B) thi
(R0 A (R (3=
i=1

3.2. Bai toan tron
Cho X la khbng gian Banach,X, la mot tip con da X,

f:X, -0, h:X, -0, j=Lk la cac ham kivi.
Ta xét bai toanwe tri véi rang bc ding thic
f (x) - inf,
P(Xo; hy, ...k 1) : x0 X,
h(x) =0, j=1k.
Dé& thay P(Xo: hy, ...,k f) twong duong W6i bai toan minmax sau:

inf sup[f ()+Y uh (x)).

ponk j=1
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Vi vay dé tiép can bai toandt hon ngroi ta thiét 1ap mot ham drgi day maduoc

goi la ham Lagrangeia bai toan:

L(xa)= (X + (3

j=1
& day xO X, 00 dugc goi 1a nhan & Lagrange.
Trong caadiéu kién arc tri nguoi ta theong sr dung mdt ham Lagrange ¢

dang ©ng quéat bn nhr sau:
k
L(x A pr) = Ao (%) + D> a1 (X,
=1

Véi (A, ) O, 0% 1a nhan & Lagrange.

Pinh Iy 3.3 (Quy tic nhan tir Lagrange). Néu X & nghiém dia phwong cia
P(Xo; My \....1x ), thi ©n t@i cac nhand (A, ) # (0,0) sao cho

LX(;(,/lo,,u)z/lof'(;()+il,ujh'(_x)zo. (3.1)

Hon niza néu f, 1 1a cac ham ki vi lién e i x va{r(x),...H (X} 1a doc
ldp tuyén tinh, thiA, >0, va dod6 co tré chon A, =1.
Cho f,g,,...,g,,, la cac ham rdn gia ti thuc, kha vi trén X, X, la mbt tap
con @iaX. Ta xét bai toarjt wu tron véi rang bwc bit dang thic:
f(x) - inf,

P (Xgi Qe O ) xd X,
g(x)<01<ism.

Vi P(Xy; G-y Oy s f) tuong duong Wi bai toan

inf sup(f +Zm:/1,g )
Gns

XDXA >0

nén cac ham Lagrangeéabai toanP( Xor Oy

L(x A1) =46 () + 220 () b 4A) = | wiAi of ¥
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voi x OX, (A,A) 00, x0T,
Ta € goi tap hiru hiéu tai diém chip nhan duoc x, ky hiéu I(x), 1a ép cac
chi s5i sao chay(x) =0, trc la
I(x) ={i]gi(x)=0}.
Pinh Iy 3.4.Néu x 1a nghém dia phrong cia bai toanP( X;; g,,..., g, f), thi
ton tai (A,,A) 00 T \{0} théa man

m

L (% 44) = A F (X + Y Ad(¥ =0, (3.2)
i/ligi (x) =0. (3.3)

Hon niFa, néu 6n tai v X sao cho<gi' (i),v> <0 Véi moi i Ol (>_<) thi A, >0,
dodb co the chpn A, =1.

Trong nhéu VAn dé thuc t ta gip bai toan i rang bwc vira ding thrc vira
bt dang thic. Gi st g1 X, - [1,0<ism h: X - [,0< js< kla cac ham
kha vi. Bai toan &i uu tron véi rang béc hdn hop cé ding nhr sau:

[ f(X) - inf,
x X,,

g(X)<0l<ism,
(h(x)=01<j<k.

J

P(Xoi Geos Goo o5 1) 3

Vi P(Xy; Gyeees Gy By ) 5 ) tuong duong Wi bai toan

inf  sup (f(x)’fi/‘ig(x)*.zk”i h-\(@)’

nén ham Lagrangeia bai toanP( X,; g,,..., g, , ... ; f) 1a

m

LA ) = A F () + 340 () + D ()

véi XOX,, (Ao, A)O0 T p00 K
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Ta ding ky héu I(x) la ép hiru hiéu tai diém chip nhin duoc X:
I (>_<) ={1si <m|g (3() = (} .

Pinh ly 3.5 (Karush-Kuhn-Tucker). Néu x la nghim dia phrong cia bai
toan
f(x) - inf,

x X,,
3

g(X) <0l<sism,
h (x) =0;1< j< k.

J

((X).v)<0:0ini(x), (F(¥.¥= 01 j< k

thiton i AO0™, 00 % thsa man
Lo(xAk)= £ (%) + 346 (Y + zy i(3)=0, (34
S Ag (x)=0. (3.9
i=1

3.3. Bai toan bi
Cho g:A - 0,0< i<m|lacac hamdi trén not tap 160 AO X. Ta xét
bai toan &i wu 16i véi rang bwc bit dang thic:
f(x) - inf,
P(A f;g,..0,): xOJ A
g(x)<0,1<i<m.

Vi P(A f;g,...,0,) trongduong Wi bai toan

inf sup[f(X) +27\i9(x))’

XDA)\iZO

nén cac ham Lagrangéabai toanP(A f; g,...,g,) 1a
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L(x2)= 109+ 2 A0 () Undod) =40 13+ 24 o ¥,

voi xO A A,00 ,,A00 7T .

Ta ndi bai toan tha manbiéu kién (chinh qui) Slaterdu ton tai x, 0 A sao
cho

g (%)<0;1<ism.
Pinh Iy 3.6.Néu x 1a nghiém dia pheong cia bai toanP(A f; g,...,g,), thi
t6n tai ()I_Oﬁ) 007 \{0 thea mén
ODGXL(X,_O,E) + NA(}),
(K-T)y _ _
A9 (x) =0;1<sism
Hon nia, néu Diéu kien Slater tia man, thiA, >0, dodb cé thé chon A, =1,
va licdé (K - T) ding ladiéu kién du dé chodiém chip nhin dwoc x 1a nghim
cua bai toan.
Hé qua 3.1.
Pinh nghia 3.1.Mt cip (?(,ﬁ) O Ax[]™ dugc goi 14 diém yén ngra aia ham
L (x,A) néu
L(xA) s L(xA) < L(xA);0(xA) 0 AT

Pinh Iy 3.7.Néu (x,A) 1a mjt diém yén nga cia ham L, (x,A) thi x 1 mt
nghiém aia bai toanP(A f; g,..., d,) -
Pinh Iy 3.8. (Kuhn-Tucker). Néu diéu kien Slater tha man vax la mgt
nghiém aia bai toanP(A f; g,...,g,) thi tn @i A00 7T sao cho(i,j) la mgt
diém yén nga cia hamL,(x,A).

Tiép theo ta & xétdiéu kién ti vu caa bai toan quy hah bi tbng quét. Gi

St g :X - [J,0<i<m,lacac hamdi lién tuc vah X - [ ,0< j<k lacac
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ham affine liéndc xacdinh trén 4p 16i ADQ X. Bai toan &i uu v6i rang buc
hén hop c6 ding nhr sau:
f(x) - inf,
x A

2 .

g (x)<0;1<ism,
h(x)=0;1< j< k.

J

Ham Lagrangeiua bai toan coahg
L) = 100+ S A0 () + X h(
voi xOA AOOT, p0O0 k.
Pinh nghia 3.2.B6 ba (?(,E,Zz) duoc goi 1a mot diém yén nga aia ham
L (x,A,1) néu
L(xAu) < L(xAu) < L xA4):0(xA @) 0 AxOTx0 "
Pinh Iy 3.9.Néu (3(,121) la mgt diém yén nga cia ham L, (x,A,4) thi x 1a
mgt nghiém a:a bai toanP( A f; g,...,g,,h,... ).
Ta noi bai toaP(A f;g,...,d,,h,....h) théa mandiéu kien Slater ra
réng réu on tai x, dint A sao cho
g (%) <0;1lsism h(x)=01< j< k
B6 dé 3.1 Gia s diéu kién Slater n# réng thva man Dt
Cc={xOX|h(N=01< j< B;B= Q) /
Lic 6, wi moi xOB ta 6 To(x)=T.(¥N T(Y. Hon nra, ru
h (%) =(y,% +a ;1< j<k thi

NB(§)= NA(_x)+ spa{n y:1<s kg }<
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Pinh Iy 3.10.Gid s bai toan quy hach bi P(A f; g,...,d,,h,....n) théa man
diéu kien Slater n réng va x la mgt nghim cia né. Licdd tn ti

(ﬁﬁ) 00 "x[] * sao cho(x,A,,u) la mgt diém yén nga cia hamL, (x,4,4).
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KET LUAN

Luan vin nayda dat dugc nhing két qua sau:

« Trinh bay cadinh nghlia @ ban cia bai toandi uu, mbt sd dinh ly ©n tai
co ban, khai m huéng cHip nhin duoc, hréng gim va ching minh not
sb tinh cHit caa chang.

 Trinh bay va chng minh chi tt cacdiéu kién caa bai toandi uu, déng
thoi dua ra cac ahg @ ban thuong gip cia bai toan n va bi dudi dang
ngon ngr non lién hp.

« Dua ra ndt s vi du &p ding cho bai todmcthé.

Van dé duoc dua ra trong lan van 1a trong ddi cu thé déi véi bai toan éi

uu, tuy chra thit toan dén va bao quat ning co ti¢ ap ding duoc vao thrc t.



