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Oo6Lwmn nnaH

BBeneHue

- PaBHOBeCHbIe moaenu. [NpuHuunbl Bapgpona.

- Mopnenb bakmaHa.

- Mogentb ctaunoHapHon guHamukn (Hectepos-ae
[Tanbma). OnucaHne, npumepsbl.

BeeneHne cBetodopoB B MoAerb CTalMOHapHOW
OVHaMUKN

- OcHoBHas 3agava

- «Pybka» bpaneca n HeogHO3HA4YHOCTb ONTUMAIIbHOIO
BblOOpa napameTpoB cBeTodopa.

icnonb3oBaHWe NnaTHbIX 40OPOr B paMKax Mmoaenu
bakmaHa.

Cnacunbo 3a BHumMaHue!




[MpnHUnnbl Bapapona

[MpnHumnbl Bapapona:

1. AreHT Beget cebsa onnopTyHUCTUYECKU, CTapadACh Mpu
BblIOOpe MapLlipyTa MUHUMU3UPOBaTb COOCTBEHHLIE
N3OEPXKKN.

2. AreHTbl BbIOMpAOT MapLUpyTbl CTapasach

MUHUMM3NpPOBaTb 0bLIMe TPAaHCMOPTHbIE pacxodbl B
CETMW.

AreHTbl CHUTAKOT CBOE BIMUAHME HE3HAYUTENbHbIM.




PaBHOBECHblE MOoAENN pacnpeaneneHnda noTokoB

I (V, E ) — OPUEHMUPOBAHHDLI MPAHCHOPMHBLU 2PAQ

V — mnoorcecmeo sepuiun
E =V xV — mnoorcecmeo oye, |E| =m
S ¢V — mHoocecmeo ucmoxos

D <V — mnoowcecmseo cmokoe

W = {Wz (i, j) 1€, Je D}—MHOOfC@CWlGO nap ucmox — Cmox
P, = p; —coomeemcmeyiowas nape (i, j) Koppecnonoenyus
0= { O, - WeW } — Mampuya KoppecnoHOeHyull

P, — MHOJMCECMBO anbmepHamMUEHbIX MaApUIPYmos OJisk W

P= U P, — mnooicecmeo 6cex nymeu na I’
weW




PaBHOBECHblE MOoAENN pacnpeaneneHnda noTokoB

Xp — 6eJlUdUHA nomokKka no nymu p < P

W
peR,

X, =<X,20:peP, Z X, = Py [ — MHOINCECMEO OONYCIMUMBIX

3HAUEeHUl X, 0N Napbl W
X =(x,:peP)

X :HXW: X=20:weW, Z Xp = Py [ — MHOOCECME0

weW pePR,

OONYCMUMbBIX 3HAYUEHUU OJISl X

G, =G, (X) — yoelbHble 3ampambl Ad2eHma

Ha npoe3o0 no mMapupymy p




PaBHOBECHblE MOoAENN pacnpeaneneHnda noTokoB

Ycnosue pasnosecus . Ecnu x* € X — pasnosecroe
pacnpeoenerue nomoKko8 o Mapuipymam, mo

us x,*>0, pe B, = G, (x*) = quIPV'? G, (x*)

G(x)=(G,(x): peP)

Teopemal:. x* € X — yooenemeopsem ycinosuio
PpasHosecust mozod u moJibKo moz2od, Ko2od
S6JI1eMCS peuleHueM 8apUAyUOHH020 HePaBeHCMEd .
G(X*)(Xx—=x*) >0, ¥Vxe X

Teopema 2 . Ilycmov G(x) HenpepbléHa no Kaxicooll
komnoneume. Eciu X oepanuueno, mo eapuayuOHHoe

HepaeeHCmMeo paspeutumo.




Mogoenb bakmaHna

Mopenb bakmaHna

f, —nomoxk no oyee e € E

G(X)=0"7(f)




Mogoenb bakmaHna

Moaenb bakmaHa

oG ot, of, GG
P _ q
qu Z P 8f GX Z P eq 8f GX

eckE eckE P

—

Pasnosecrnoe pacnpedenenue nomokoe onpeoensemcs Kak peuieHue
ONMUMUZAYUOHHOU 3A0aYU

g(X) > min, XeX

Leoe

—

00 =3 [n@dz -

ecE g

[Ipeononoosicenue omrocumenvbHo uoa t,(s)

To (') —Henpepsvle6HAA, MOHOMOHHO s0o3pacmaruidast, 6bINYKJiAAL.




[Tapagokc bpaneca

IIpumep 1 (Ilapaooxc bpaiieca)
I,(V,E,7), I,(V,ET)
Buvinoaneno .

f=6 — nomoxk uzle 4.

7, (X)=10f,, 7,,(X) =50+ f,
7, (X)=101,,, 7,, (X) =50+ f,,
723(7() =10+ f,,

Toeoa 6 pasnosecuu

C(il4) (x) =83

C(Flf4) (x)=92




Mogoenb bakmaHna

* Moaenb baKmaHa

Hexomopuwie 603ModicHble pacuiupenuss Mooeuu
Dz, =7,(f)

2) GIO (X) — Heaooumuenas

3) 7, (s) — 0oepanuyennas




Moaenb cTaunoHapHOM AMHAMUKA

Mogenb ctaumoHapHou anHamukm (Hectepos-ae Nanbma)
OcHosHble NPeonoNoHCEeHUS '

1) Buinoausiemcs nepsuwiti npunyun Bapopona

2) Kaowcoomy pebpy e coomsemcmeyem emMKoChb ]76

Bcezoa svinonnaemces f, < f,.
3) Eciu f, < f,,mot, =t.
Ecw f, = f,,mot, > 1,

t, —epemsa npoxoorcoenus pebpa e 8 c60000HOM cOCmMOAHUU




[Tapagokc bpaneca

IIpumep 1 (Ilapaooxc Bpatieca)
I'(V,E, f,7)

Bouinoaneno .

E3 > EZ + E3’

foi < Puyy + Py

fi3 > Pz f, > Pz fpe > P23)

Tozoa 6 pasrosecuu
C(l, 3) (]7 ) - Zs
C(z,s) (]7) - Zs _712

CymmapHhvie u30epircKu . p(l,S)t_13 * P23 (63— 1,)

Ecnu 6v1 pebpo 1—2 omcymemeosano, mo

C(l, 3) (]7 ) - Zs

C(2,3)(f) :t_zs <l‘_13 _?12




[Tapagokc bpaneca

IIpumep 2

r'(V,E, f,7)
Boinoaneno::

E4_up < E4_down’

G _up Taa_p < Pty * Przay
B fis > Pugy Taslis > Py

1:34_upt34_down + 1:34_downt34_down > 10(1,4) T '0(2,4)'

Toecoa 6 pasnosecuu
C(1, 4) (f ) =43+ t34_down

C(2,4) (f) — ?23 + t—34_down

Cymmapnuvie u30epiHcKu :

P, (t; + t—34_down) T P(2.4) (t; + E4_down)




[Tapagokc bpaneca

Ecnu 6o3moorcna mMapupymusayuAd 6 6eputiurHe 3,

Mo 6ce20a MOICHO NoOJxYy4ums .

—

C(1, 4) (f) — 713 + t—34_up C(l, 4) (f) — 713 +
uau

C(2,4) (f) — t—23 + t—34_down C(2,4) (f) — t—23 + t—34_up

Cymmapnvie u30epiHcKu

min(p(1,4) (ts+ E4_up) 1 P2, (B + 24_down)’ Pa) (ts + E4_dOW”) T P24 (b + E“—“p )

Ly

4 _down



BeeneHne ceetodopos

Hy>XHO nocTtaBuTb cBeTodop!




BeeoeHue ceetodopos

Onucanue ceemogopos .
A =a,
B={Brrs B}
B, < Zaij

jeE

mxm

Cmpykmypa 3a0a4u MeHsemcsi .

F(V,E, JTmax’t—min’A’ﬁ)
, 20e

= Tl(p=1)

™ =T |(B=1)




BeeneHne ceetoopos

Brusnue napamempos ceemoghopa

BB A, (B-A>0)=
Ey =AY (0

i 2
AT =(B-A) ™= BE™ =A™

:Bi)2 1 ﬁ .
ANy 1 =T,

(';_-—>';_-+(1—ﬂi+ﬁ)-Ai-Ti
< A 2

\f—i_) f_i_Aif_imax




OnTnmarnbHoOe ynpasrieHne ceetodopamm

min > ft’
AP icE
B <max((A-1,),1)
f<f?
f—iﬁ = /Bi 1:—imax
308 t aensaemcs peuilernuem 361661'{1/! onmumusayuu
max[ >, p;SPy(0) -t ] (*)
=07 " Tzop keE

— /. 2
Eﬂ :tl—_min_i_(l /B|) T

2

f=f"-s

s —optimal dual multipliers (*)




OnTnmarnbHoOe ynpasrieHne ceetodopamm

min ) ft?
A icE
B <max((A-1,);,1)
f<f?
f_iﬁ _ ﬁi f_imax
208  aenaemcH peuteHuem 361061‘!14 onmumuzayuu
maxd Y SR (0~ Yt ] O
- (1,j)eOD keE

— /5. 2
Eﬂ mein-l—(l 18|) T|

2 \

f=f"-s Buirngagut guko!

s—optimal dual multipliers (*)




«Pybka» bpawneca

LIpumep 2
r'(V,E, f,7)
Buvinoaneno .

E4_up < 1:—34_d0wn’

f34_upt—34_up < 10(1,4) + 10(2,4)’
f—mﬁs > Pay f—23t_23 > P2,4)

1:34_upg4_down T 1:—34_downg4_down > ,0(1’4) + ,0(2’4)-

10(1,4) > /0(2,4)’ f34_upt—’3>4_up > 10(1,4)
OnmumanvHoe ynpaeienue
izg yp = 1, i3a down = 0

Upzs yp = 0, Q134 down — 1



«Pybka» bpawneca

Ecnu a g, ) 70U &gy ) 70, mo

secb mpagux nepetioem Ha pebpo 34 _up

Ecnu mpaghux na nepexpecmre 3 —nopmupyemcs,

mo Ha pebpax 13 u 23 obpazyromcs npoobKu.

Buiuepviua 6o epemenu nem!

Kopomxoe obocrosanue 1.

Ecnu 661 sviuepoliu w11, 015 0onou OD — napol
cyuecmeosao ool 2 (UCnoIb3YyeMbIX) Mapuipyma

C PA3TUYHBIMU UZ0EPHCKAMU NYMU.



«Pybka» bpawneca

s

3

2

1

/

Tunbl UTPOKOB

Ctpaterns 34 _up ans urpokos 1-ro tuna
CTpOro JOMUHMpPYeET cTpaTernio 34 _down

Crpaterna 34 _up

. —
\

Ctpaterma 34 _down




HeogHo3Ha4YHOCTL ONTMManbHOro Bbibopa napamMeTpoB

Onmumanvhoe ynpasieHue
1) [ns eepuiunor 1.

a, =0

2) [ns sepuiunsv 2 .

Qs =0
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[TnaTHble goporu

Beeoenue nnamuuix 0opoe .

7(X) > 7'(X) = 7(%)+ G ()

§(x)>0, VvxeX

r\v,ez(x)-rv,ez(x))

lIpocmetiwum npumepom sa6asemcs 86edenue umpaghos :
3(7) -

Bapuanm wmpagpos — " 3anpemumenvuvie yenvt' .

¢ (o . .
i (X)> nxwea}(xfp(x), icJcE

peE
Beeoenue nnamui UHUYyuupyem usmeHeHue noixKku

pPA6HOBECUA cUCmMEMDbL,

)




[Tapagokc bpaneca

[MepBbIn KaHOMOAT Ha «3arnpeTuTenbHble
LEeHbI»




[Tlapanokc bpaneca v nnaTHble 4OpOru

»

Ecnu yemanosums wumpadg
3a npoeszo no pebpy 23 6 pazmepe
Ty =92 (kax npumep),

mo napadokca bpatieca yoacmcs uzoexcame.




Bbibnpas ueneyto yHKUNIO

Bwvibop uenesou hynxuuu

Momue ynpaenenus :

1) 7¢=arg min<f *(fc),f(ii*)>

7°>0

2) 7°=arg_min <f*(f°’),f(7<*)>
f*(fc)sf”m

Momue coyuanvro2o onmumyma .

9 ¢ =argmin(f+(7).7(x)+ 7]
Momue nonyuernus npubwiiu '
4) 7° =arg max<f *(50),fc>

7°>0

u opyeue...




[Tapagokc bpaneca

b PeKTnBHA NPU HU3KOM

3arpyske

b PeKTMBHA NPU BbICOKOM
3arpyske

{ l

Mnata AONXKHA 3aBUCETb OT 3arpy3Ku
ceTn 1 H6bITb BApMaTUBHOMWN.




[Mapagokc bpaneca

b PeKTMBHA NPU HU3KOM

3arpyske

!

ddPeKTMBHA NPU BbICOKOM

3arpyske




Cnacmbo 3a BHUMaHuel



