Jlekymns 4.
MynbTrnareHTHOe ynpaBaeHue

JNabopaTtopus Cuctemtoro MNPorpammuposatus u MIHbopmaymoHHbix
Texnonoruin CNery



OcHoBHble CBeAeHUS 13 Teopumn rpacos

>

vV v vYy

ConocTasum kaxaoii gyre (j,i) € E sec a'J > 0 u onpeaenum
mMaTpuuy cmexkHocTu (nnm ceasHoctn) A = [aJ] rpacda
Gpr=(N,E).

Onpegenvm B3BeLLEHHYIO NOAYCTeNeHb 3aX04a BepLUUHbI |
KaK CyMMy i-ii cTpoku MaTpuusl A: d' = =1 a'J;

dmax(A) — MakcumanbHas noaycreneHb 3axofa rpada Ya;
D(A) = diag{d(A)};

Z(A) = D(A) — A — nannacmaH rpada.

HanpaBneHHbI NyTb 13 y3na /1 B y3€en js COCTOUT U3
NnocnefoBaTEeNIbHOCTU Y3JI0B f1,...,Is, S > 2 TaKnX, 4TO
(ik,ik+1) S E,k S {1,2,...,5—1}.

padb Ha3bIBAaETCs CBA3HbLIM, ECNU AN BCEX Nap Pas3finyHbIX
y3no8 (i,j) ecTb HanpaBaeHHbI NyTb U3 | B .

CBs3Hblii rpad, B KOTOPOM HUC/IO Ayr Ha OAHY MEHbLUE YUCA
BEpLUVH, Ha3biBaeTCs AepeBoM. [lepeso, siBasioLieecs
4aCTWYHBIM rpacpoM CBA3HOrO rpadha, Ha3blBAeTCsl OCTOBHbLIM
AepeBomMm.



Tonosiorna gnHaMmMYeCckon ceTu
PaccmoTpum ceteByto cuctemy, coctosiyto U3 Habopa
AvnHamuyecknx nogcuctem (arentos) N = {1,2,...,n} c Bxogamu
ul, BbIXoAaMN y;' 1M COCTOSHUAMM X!, B3aUMOAEACTBYIOLINX B
COOTBETCTBUM C OpueHTUpoBaHHbIM rpacpom (N, E), roe E —
MHOXECTBO AYT.
» MHo>xecTBOM cocegeit y3na i Ha3blBaeTcs
N ={j:(j,i)€ E}.
» CTpyKTypa cBs3eii [UHAMNYECKO CETU ONUCLIBAETCS C
nomoLlybto nocnegosatensHoctu oprpados { (N, E;)} o0, rae
E; C E meHsieTCsl BO BpeMEHN.




[duHamuka cocTosiHuii y3nos

Kaxgomy arenty i € N (y3ny rpacda) B MOMEHT BpemeHu
t=0,1,2..., T cONOCTaBASETCS N3MEHSIIOLLEECS BO BPEMEHN
cocTosiHue x; € R, AnHaMMKa KOTOPOro ONUChIBAETCS Pa3HOCTHbLIM
ypaBHeHNEM:
P i i i i
Xpp1 =X+ 11 (x up), (1)

c ynpasnienunem u; € R, Bo3aeiiCTBINE KOTOPOroO HA N3MEHEHNUE
COCTOAHNA X, ONPefensieTcsi HeKOTOPOii PyHKLMel .
f'(-,-) R xR — R, 3aBncsLei OT TeKYLLEro COCTOSIHUSI areHTa X;
1 3aaBaeMOro yrnpasjieHns uj.



Habntoperns

[nsa dopmuposannsa ynpaenenus kaxabiii ysen i € N numeer
nHOPMaLMIO O CBOEM COBCTBEHHOM COCTOSIHUMN:

i i ii
Y =Xt w, (2)
n, ecan N; # 0, HabatofeHUst O COCTOSIHUSX COCeneit:

y#/:x’ d,J+W ,jeN{, (3)

rae w,, Wt'*’ — nomexu (wym), a 0 < djY < d — yenouncnennas
3a/epXKa, d — MaKCMMabHO BO3MOXHAS 3a/lePXKKa.

Monoxum wi? =0 u di¥ =0 gns Bcex octansbix nap (i), Ans
KOTOPbIX OHM He BblAn onpepenerbl. Tak Kak cUCTEMa HavyMHaeT
paboTy npu t = 0, HesiBHOe TpeboBaHMe K MHOXECTBY cocefeil:
jENI=t—d’>0.



3afaya KOHCeHcyca Ha rpadax

> V37bl i 1 j Ha3bIBAlOTCA COFACOBAHHLIMMN B CETU B MOMEHT
BPeMeHu t TorAa 1 TObKO Torda, Koraa X, = x/. 3aaada o
OOCTUXKEHUN KOHCEHCYCA B MOMEHT BPEMEHU t — 370
COornacoBaHume BCEX Y3/I0B MexXay coboii B MOMEHT BpemeHn t.

> N y310B JOCTUralOT £-KOHCEHCYCa B MOMEHT BpPeMeHu t, ecnu
CylecTByeT cnydaiiHas BenMumHa x* Takas, 4To |xi —x* |2 < ¢
ons scex i € N.

> 1 y310B AOCTUralOT CPEAHEKBAAPATUHHOIO E£-KOHCEHCYCA B
MoMeHT Bpemenn t, ecin E||x/[|? < oo, i € N n cywecTsyet
cnyuaiinas BennuMHa x* Takas, 4To E||x/ — x*||? < & ans Bcex
ieN.

> 1N y3/10B AOCTUralOT aCUMNTOTUHECKOrO
CpefAHeKBaApPaTUYHOIO KOHCEHCYCA, eC/in
E|[x{|[? < o, i € N n cywecTsyeT cnyuaiinas BenuumHa x*
TaKasi, 4o lim; e E||x] —x*||> = 0 ans scex i € N.



Llenb paboTei

Llenb paboTbl — uccnegoeatme CBONCTE KOHCEHCYCHOMO
MY/IETUAreHTHOrO ynpasaeHusi, hopMupyeMoro rno, Tak
Ha3blBaeMOMY “‘MPOTOKO/Y J1I0KaSbHOro rosocosaHus’

ui=a Y by —yh), (4)

JeN]

rae o > 0 — pasmepbl LWarog NPoOToKosa ynpaseHus,
b'” >0, Vj € Ni. Monoxum by '/ = 0 gns Bcex ocTanbHbIX nap /,J.



OcHOBHbIE MPEANONOMKEHNS
Myctb (2,.7,P) — ocHOBHOE BEPOSITHOCTHOE MPOCTPAHCTBO.

[MpepgnonoxeHuns

a) Vie N,j e N'U{i} nomexu nabniopenuii w,’ —
LEHTPUPOBAHHbIE, HE3aBUCUMbIE, OAMHAKOBO PacrpeAeseHHbIe
cydaiiHble BENINHNHBI C OTPaHNHEHHBIMY AUCNEPCUSIMU:

E(wi’)? <o,

6) Vi€ N,j € N' nosienexune nepemennbix ayr (j,7) B rpade gAt —
He3aBMCUMble, CyHaiiHble COBbITUS, BEPOSITHOCTL KOTOPBIX Py’

B) Vi€ N,j € Ni seca b,/ & npotokone ynpasnexus —
OrpaHNYeHHblE CNydaiiHble BennYuHbl: b < b”f < b ¢ BEpOSITHOCTbIO
1, v cywecTsytoT npegensl b'J = lim;_,.. Eb;” B

r) Vi,j € N cywecTeyeT KoHe4Has BeanM4mMHa d eN:d/ <dc
BEPOSITHOCTbIO 1 1 Leno4ncnerHble 3aaepxkn d;Y — HesaBuCUMble,
OAVHAKOBO pacrpefieieHHble Cy4aliHble BENMYMHBI, NPUHUMAIOLLME
snaderus k =0,...,d c eposTHocTAMU p,’

Kpome Toro, Bce nepedncieHHble CaydaiiHbie BEMYMHBI 1
MaTpuULbl HE3ABUCUMbI MeX Ay CODBOI.



VcpenHeHHast AeTepMUHNPOBaHHAs MOLENb

Ob6o3zHauum i = n(c_/—i- 1) n onpegennm maTpuy Amax
pa3MepHoOCTuW N X n:

max le ((r_'] 1)mod n)+1 pl ,((j—1)mod n)

+1 bi,((jfl)modn)Jrl7 ieN,j=1,2,

ad =0,i=n+1n+2,...,8 j=12,..7

0603Ha4MM Emay = {(j,7) : sup;=ga.’ > 0} — makcumansHo
MHOXECTBO KaHasloB CBS3W.

Paccmotpum cooteetcTaytowyto (?77) ycpefHeHHYO ANCKPETHYHO

mMoaenb . _ L
Ziv1=UZi+ G(ar, Zt), Zo = Xo, (5)
roe
Zl ) . —
Gaz2)=6|a = |=| "E*@ 1
n(d+1)
z 0,q

L d ) ] ) n(t_i’-i-l)
s(Z2)=Y pEIbI((Y plZR) — 2= —d(Ama )2+ Y, ald 2

max



Teopema 1. KoHceHcyc

Teopema 1

> BbII'IOﬂHEHbI ycnosua a - r
»0<o:<a

v

Vi€ N dynkumn f/(x,u) — aunwuyess

v

B ycpearenHoit guckpeTHoii cucteme (5) B MOMEHT BpeMeHn

T AOCTUTraeTCA %—KOHCGHcyC

Cnpaseg/inBa cnegytowast oueHka:

v

2 _ £
C1‘CT6C2TTOC < Z,

TOrga B CTOXaCTUYECKON ANCKPETHOW CUCTEME JOCTUraeTCs
CpefHEKBaAPaTUNYHbI/i E-KOHCEHCYC B MOMEHT BpeMeHun T.



Teopema 2. KonceHcyc (nuHelHblii ciyyaii):
fi(x,u) =uVieN

Teopema 2

» BbinonHeHsl ycnosua a - r

v

oa=0>0na<

dmax
> fi(x,u) = u pna moboro i € N
» pad {N,Enax} UMeeT oCTOBHOE AepeBo

TOrga B YCPELAHEHHON OUCKPETHOI CUCTEME N y310B JOCTUratoT
aCUMNTOTUNYECKOrO CpefHEKBAAPAaTUYHOIO KOHCEHCYCa.



BanaHcnpoBka 3arpy3ku y3ioB CeTu

» PaccmoTpum mogenb AeueHTpann30BaHHONR CUCTEMBI
pacnpefeneHns 3afaHuii Mexay n areHtamu (ysnamn),
BbINOHSAOLMMI NaPaaeNbHO OAHOTUMHbIE 3a4aHNs, B
KOTOPOI JOMYCKaeTCsl nepepacnpenenerne 3agaHunii Mexay
areHTamu.

» Kaxpgbiii arent i € N ={1,...,n} BbInOnHsieT nocTynawowme
3afaHunsa No NPUHLKUNY OYepeau.

> 3ajaHusi NOCTYNatoT B CUCTEMY B Pa3J/inyHbIE LUCKPETHbIE
MoMeHTbl Bpemenn t =0,1,2,.... T Ha pa3Hble y3abl. CBA3b
MeXIyY y31aMu ONpeaensieTcsl, Kak U paHee, CTPYKTYpOl
CBsi3ell AMHAMNYECKON CeTn.



MaTemaTnyeckas mogens

B mMomeHT BpemeHn t noesegeHue ka)kaoro areHta i € N
OMVCBLIBAETCS ABYMSI XapaKTEpUCTNKAMM:

> g; > 0 — AanuHa odepeanm U3 aTOMapPHbIX 3JIEMEHTapPHbIX
3afaHunii y3na i B MOMEHT BpeMeHn t;

> r{ >0 — npon3BOANTENBHOCTb y3/1a | B MOMEHT BPEMEHU t.

ﬂ'I/IHaMVIKa N3MEHEHNA ONUHbI o4epean

Ona kaxgoro arenta / € N anHamMnka U3MEHEHWNA AJINHBI OYepean
OMMNCLIBAETCS CIEAYIOWMMIN YPABHEHUSAMMN:

Giaa=qi—ri+zi4ul; ieN, t=01,.... (7)

roe up € R — ynpaensiowme Bo3feiicTBMS, KOTOPblE B MOMEHT
BPEMEHN t BO3AEWCTBYIOT Ha y3en i, z{ — pa3mep HOBOIO 3ajaHus,
MOCTYMNMUBLLErO Ha y3eN | B MOMEHT BPEMEHH t.



Llens ynpaBnexus

> [lns MomeHTa BpemeHu t onpegenum T; — Bpemsi [o
OKOHYaHUS BbINOJIHEHNS BCEX 3aAaHnli Ha BCEX y3ax.

PaccmoTpuM cTaumoHapHblii cny4yali, B KOTOPOM He
npefnonaraeTca nepepacnpefenieHne 3ajaHnii Mexxay areHtTamum.
Torpa BpeMsi peanusauuy BCeX 3afaHUii B MOMEHT BpeMeHU t

onpenensdaeTCsa Kak:

Uenb ynpaenexus



OI'ITVIMaJ'I bHasA CTpaTeErna ynpaBaeHunsA

CTaumoHapHsblii cnyyaii

Bce 3a4aHNA NOCTyNnakoT B CNCTEMY HA pPa3Hbl€ y3/1bl B HaYasbHbIA
MOMEHT BpPEMEHN N NPOU3BOAUNTENIbBHOCTU Y3/10B HE MEHAIOTCA C
T€4YEHNEM BpPEMEHMN.

HecTaunoHapHsblii cnyyaii

Hoeble 3a4aHNA MOTyT NOCTYyNnaTb B CNCTEMY Ha noboli us n y3/210B
B Pa3JiIn4Hble MOMEHTbI BPEMEHU t N NPON3BOAUNTENBLHOCTU Y3/10B
MOTYT MEHAKTCA C TEHEHNEM BPEMEHMN.

B cTaumoHapHoM cnyyae nydwas cTpaTerus Aas pacrnpefeneHuns
3afaHunli COOTBETCTBYET TOMY BapuMaHTy, NpU KOTOPOM

qal/ri=al/r, Vi,j € N,Vs<t. (10)

Takum obpasom, ecin B3siTb X; = q}/r{ B Ka4eCTBE COCTOSIHNS Y313
i, TO Uenb ynpaesieHusi byaet COOTBETCTBOBATb JOCTUXEHMIO
KOHCeHcyca.



Teopema 3. YcnoBus €-onTUManbHOW 3arpysku

Teopema 3

» BbinonxeHsbl ycnoemna a - r

» pad {N, Enax} umeeT ocToBHOE p,epeBo

> o =a >0 — poctaTouHo mano: a < g

max

> [laHHble 0 NPON3BOANTENBHOCTY Y3108 C TEHeHUEM BPEMeHM
ctabunuzmupytotes: Erl =7, Vi€ N

TOoraga B CTOXaCTUYECKON AMCKPETHOM cncTemMe n y3noBs AOCTUTrakoT
cpeoHeKBaApPaTN4HOro S—KOHCEHCyca B MOMEHTbI BPEMEHN
T<t<T.



bnarogapto 3a BHUMaHMe
Bonpock!?



	 
	 

