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MéyloTta kol EAAXLOTO KATW ATLO TEPLOPLOKLOVC

Opropde

Eorw f : R — R wa ovvdprnon kat C C RY éva vrooibvodro

To onueio x, € S Ba ovoud{etatl eAdyioto tnc f o010 S
f(x)<f(x), Vxes§

kat Ba ypnotuomotoUie Tov ouufPorioud

F(x) = min £(x),

=N

X, = arg )r(nelg f(x).
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Opropég

To onueio x* € S Ba ovoud{etat uéyioto tnc f oto S av
f(x*)>f(x), VxeS§,
kat Ba ypnoiuomoioue Tov ovufolioud

f(x*) = maxf(x),

xeS
U]
x* = arg max f(x).
xeS
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Mopdderypa

¢ ovykpivovral ta min,cpa f(x) kat minges f(x);
Md¢ ovykpivovrat Ta max,cgd f(x) kat maxyes f(x);

Motebete ot Tavtifetal to eAdyioto tne f oto S e to eAd xioto Tn¢ f
oto RY;
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H péBodoc twv modamAaoioat®dv Lagrange

‘Evac ouvhBlopévoc TpéToc YL var opicoupe To uttoohvoro S C RY twov
TEpLOpLOAV elval va To oplooupe péow m ouvaptioswy g : RY — R,
i=1,---m, wg

To mpéfAnua BeAtictomoinong
min f
min f(x),
oTNV mepinTwon auth ypdipeTol

inf
xn;]and (X)

VTt TOVC TEPLOPLOLOUC
gi(x)=0, i=1,---,m.
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Mo omoladfimote emhoyf A = (A1, -+, Am) € R™, opiCovue tnv
ovvdptnon Lagrange

L(x) = F(x)+ ) _Nigi(x) = F(x) + (A, g(x)), ¥x € R
i=1

Toa A= (A1, , A\m) ovopdlovtar Ttoamiaoiootéc Lagrange.

A. N. Nnavvakémoviog (O.M.A) Notiopog I Eapwvé EEapmvo 2018 7/23



|
Mopoctnpolpe ott av x € S téte L(x) = f(x), ev yével opwe L(x) # f(x)
Y UVETOC AV X, = arg minyes f(x) téte ko X, = arg minyes L(x)
Avutd Suwe Tov eivol o onpovTiké eival oTL av TpooTaBHooupne vou
Bpolue to xg = arg min, e L(x) Ba toxvel ev yével oL av&Aoya pe Ty
emAoy1 Twv A Bo whpoupe ko dAho onueio edaxioTou xp, xo = xo(A)
Av yio k&mola eTihoyh Tou A, Y. A € R™ woxbel bt xp(As) € S, téte
ATO TNV TopaTtdve Topatipnon To xp(Ax) etvou pioe Aoon tov
TpoPAfjuatog eharxtotomoinong minyes f(x)!
Y uvdéoape Aoltdy o oAEKATPT olkoyévela Aoewv TPoPANUETwY

BeAtioTomoinong xwpic meptoplopole, v xp(A) pHe TV Adon Tou apxLko
pog TPOBAULATOC E TOV TEPLOPLOUS Xy, HECW TNG OXEONG X = Xo(Ax).
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O mapandve cuAloyiopde tapapuével opBéc av pe evdiégepe va Aoow
éval TtpdPANUa peyloToToinoMC.

Oa pedetiooupe Aotmdv yevikd to TpdfAnue tov va Bpw akpdTota

(néylota H eNdxloTa) yioe cuvaptioel d HETAPANTOV K&Tw Ao m
TEPLOPLOLOVG [LE TNV LOopYT LodTnToC.
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S
o [pd&youpe v ouvdptnon Lagrange
L(x) = F(x) + (A g(x)) = F(x) + ZA,g,

o lNa omoladnmote emAoyh Twv ToAaTAaclactwv Lagrange
A= (A1, -, A\m) Bplokoupe ta akpdrato tng ouvdptnone L xwpic
TLEPLOPLOLOVG.

Av 1 L givon Cl to mbavd akpédtata Ba eival Tor kplotwor onpelon
¢ dnAadh Adoelg g

DyL(x) = Dyf(x) + z”’: AiDygi(x) = 0.
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e Mag eviiapépouv oL Aoelg Tov ovotipatos autol (Tov e&aptdvral
ato TV emAoyf Tou A) Yl TI¢ oToleg Loy Vel kaL x € S.

@ Avutd Bev Bu Loy lelL Yo oTtolodfTToTe A, cuveTt®dc Tpémel val
emAéEoupe To A € R™ pe katdAAnio tpdmo

@ Amo tov tpomo mov opiotnke To S PAémoupne otL autd TpouTobéTel
T (x,\) vau givar Aooelg Tov oUoTHRATOC

DyL(x) = Dyf(x) + > XiDegi(x) =0,
i=1
g(x)=0, i=1--- m.

@ Autd eivai éva cVotnua d + m edlod®oswy e d + m ayvdoToug, gV
YEVEL U1 YPOUUULKS, 1 AVon Tov oToiou e Svel vtodripLa akpdToTa
YL TO TPOPATAL TNC EVPECTC TWV AKPOTATWV VTS TOUC
TEPLOPLOLOVG.
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Oedpnpo

Eotw 6t S={xeR? : gi(x)=0, i=1,---,m} émovg; :RY = R
kat f: R - R C! ovvaprioeic.

‘Eva akpdérato tn¢ f oc eowteptka onueia tov S umopel va Bpebel amo
v Adon tou ovothiuatoc eéilodoswv

DyeL(x) = Duf(x) + > A\iDygi(x) =0,
i=1

gi(x)=0, i=1,---,m.
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Mopdderypa

Ac¢ vmoBéoouue éti X1, -+, X, avedptnrec Tuyaiec petaPAntéc ue
E[Xi] = pi kat Var(X;) = o2.

n
i—1 a,-X,-) Umto

Bpeite touc ouvredeotéc a; mov eAdaxtotomolov to Var()

tov meplopiopd E[Y 11 aiXi] = .
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[NepLoplopol pe TNV LOPPT) AVLOOTHTWV

Miat Lo yevik op@n Tov TpoPARUATOC TEPLAXUBAVEL TEPLOPLOUOVE e
TV LOopYH AVICOTHTWV

min f(x
xERY ( )’
UTLO TOVC TLEPLOPLOONC
gi(X):Oa I = 1, , M,

hi(x) >0 j=1,--- k.

Av otnv Aoon tov TpoPAfipatog X, toxbel étu hi(x.) = 0 yia k&ToL
J€A{1,--, k} B Mépe b1L oL avtioTolyoL Teploplopol eval evepyol,
adodc Ba Aépe 6TL evoll avevepyol.
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S
H Mo avtod touv mpoPAfuatog xpnoipotolei tigc ouvBfkeg Karush -
Kuhn -Tucker

m k
L(x) = f(x) + > Nigi(x) + Y nihi(x)
i=2 Jj=1

To mbavéd ehdyloto Tou Pdyvoupe Ba mpémel va kavoToLel Tig
ovvBikec,

) + Z AiDygi(x) + ZMJDX/U(X) =0,
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Mopdderypa

Elaxiotomoiciote tnv ouvdptnon
f(x1,x) = 2X12 + 2x1%0 + X22 — 10x; — 10xo
UTTO TOUC TTEPLOPLOLLOUC,

5—x2—x3—-5>0,
6 —3x1 —x2 > 0.
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Ou ouwvBnkec KKT pac divouv

kol éxoupe 4 mbavéc TepimTOOELG
Q@ Kavévoag meploplopog evepyde,
@ 1 evepydg ko 2 avevepydc,
© 1 avevepydg ko 2 evepydc,
Q 1 ko 2 gvepyol.
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O 1 = 2 =0 kou téte x3 = 0, xop = 5 oV dev IkavoToLoVY ToV
TLEPLOPLOS.

Q u2=0, kot x3 =1,x =2,u1 =1 (amwodektd).

Q u1 =0, ko x3 = % Xp = %4 Tov gpxeTal o€ ovtiBeon pe to étL 0 1
efvorr orvevepydc.

Q To ocvotnuo givol addvato.

Yuvemde vdpyxel pévo éva onpeio KKT to (1,2).
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S
To Bedpnua memieypevne ovvdptnong (implicit function
theorem)

Ochpnua

Ac vroBéoovue 6t F : Rt - R elvar wa C! ouvvdprnon.
Ac vmobéoouue ott (X0, ,X0,ds X0,d+1) €lvat éva onpelo to omolo
tkavorotel tigc ouvlikec

F(XO,la et 7X0,d7X0,d+1) — 07
OF
OXd+1

(x0,1,*+ ,X0,d> X0,d+1) 7 0.
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Ochpnuat «LvvéYeLa ...»

Tére vmdpyet pia yerrowd U tov onueiov (xo1,- -, X0.d, X0,d) € RY ka:
pia yewrovia tov onuelov Xg g+1 € V kat povadiki ovvdptnon
f:UcCRY = V CR téroa dote

F(xi, - xgy F(x1,+ ,xq) =0, V(x1, - ,xq) € U.

H ouvdptnon f ewar Ct kat

Disy, - ) (X(a)) = =5 Dixa xaxaen) F (X(a11))5

émov éyouue Béost

X(d) = (X17 o 7Xd)a
X(d+1) = (x1,- -+, xd, F(x1, -+, X))
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[evikevon Tov Bewpfuatoc TemMAsyéVIC oUVEPTNONC

Oempnpa

Eotw F : R™P 5 R™ wa C! kat éva onueio zy € RPT™ yia 1o omolo
toxvet 6t F(z) = 0.

Oa ypdovue z = (x,y) émov x € R™ kat y € RP.

Av o mivakac¢ J = (g)’:{' (zo)) L eivat tdaéng m (rank m) tére
J I’,j: yorr,m

vrdpyet puta yertowd tov V tou yg € RP kat U touv xg € R™ kat pia
owvdptnon C! ouvdprnon f : RP — R™ téroia dote

F(Qsl(y)7 7¢m(y)7y17“' 7_)/p) =0.
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‘Evag tpomog epunveiog Tou Bewphpatog autov sivan o akébAouBog:
‘Eotw Twe éXoupe vl o00TNOL M £ELODOEWY WE M OLYVWOTOUG
x = (X1, Xm) Ko p MAPAPETPOVC y = (Y1, , ¥p), TNC HOPPNC

Fl(X1>"' y Xmy Y1, - 7yp) :07

Fm(le'” sy Xmy Y1, 7yp) =0.

Av éxoupe Bpet par Aoon v T T The TapapéTpov Yy, £0tw (X0, o)
KoL LkorvoTtolelton | ouvBikT yia Tov ivaka J, T6Te UT&pyEL Lo

OASOKANPEN olKoYEVELX AVOEWVY YLO L. YELTOVLA V TOV Yo KOl 0LUTTH [LTLOPEL
v eKppaoTel HEow pLog Stoupoplolung cuvEpTNoNG TWV TUPUUETPOV WG

X1 = f:l(y].?' o 7yP)a

Xm = fm(}/la te 7yp)

vy k&Be y € V.
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YUOTHUATH TNG HLopYhc auThg sppavifovTol STav XPNOLLOTOLHGOULE
TNV TEXVIKT TV TOAATAXCLACTOV Lagrange yia Tnv £0pe0t] AKPOTATWY
K&TW oLTO TEPLOPLOOVCE, oTtdTE To Deddpnual TeTAeYéVNS cuVEPTNONC
givon, ToAU Paoikd gpyaielo yia var amodeifoupe o Bedpnua Twv
ToAMaTAdoLoT®OV Tov Lagrange.
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