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1. Mozaenan

Pacemorpum urpy I' = (n,m, f, T, p, w) ¢ n urpokamu, m napajieb-
HBIMH KaHAJTaMu, (DYHKIUAME 3a/epKKI Tpadbuka fi.(r) = a,r, 3aBu-
CAIIMMU OT MOIIHOCTEHl KaHAJIOB, OUPEILJICHHBIX JJIA KazKJI0r0 MIPOKA.
JIist KaxK10r0 UrpoKa onpejieaeH Habop THIOB OTHPABIAEMOro Tpaduka
T; u 3a7aH0 coBMecTHOe pacupeneserue p(ty, ..., t,) srux tumnos. Tpa-
dbuk Kazkaoro THma t g UTPOKa i XapaKTepU3yeTcs CBOMM O0BLEMOM
w;(t). B manHoil MOJe N KAXKJBI UTPOK @ 3HAET TOJBKO THII {; CBOETO
TpaduKa, KOTOPbIil OH cOOMpaeTcss OTHPABUTh, U HE 3HAET, KAKOW Tpa-
dbuk nockLtaoT ocrasbuble urpokn. OIHAKO, UCTIONB3Ys UW3BECTHOE eMy
COBMECTHOE pacIpejie/ieHne TUIIOB TpaduKa, OH MOXKET HAWTH yCJIOBHOE
pacipee/eHe TUIIOB TpaduKa, OTIPABILEMOr0 OCTAILHBEIME UTPOKAMH,
Korjga cam o mocbutaer tpadux tuua ti: p(ty, ... tiq, vy, ...t =

t) = W, rae p(i,t) = > p(ti,...,t,) — BEPOATHOCTD,

(t1,00stn ) ET =t
YTO UTPOK ¢ OTHpaBJsdeT Tpaduk Tuma t.
[Ipodunsamu crparernii B JaHHOI UTPe ABIAIOTCI & = {xﬁe}ie[n],teﬂ,ee[m]
rae ¢ — rpaduk THna t MrpOKa i, KOTOPbIH OH OTIPABJSET 110 KaHaLy
e. KomnonenTs nmpoduist crpareruit JI0J1zKHbl ObITH HEOTPUIIATE/IHHBIMU

u TakuMu, 9T0  », 2 = w;(t). X — MHOKeCTBO AOMyCTUMBIX TTpoduIeit

e€[m)]
x B urpe [
Oxumaemass 3arpy3ka KaHajga e MOxKeT OBITh HaifjleHa Kak
_ tie
de(x,p) = oo p(t, .. tn) DD @€, m oXKujaembie 3arparbl, Kak
(t1,rtn)ET i€[n]
PCi(z,p) = max  fi(0:(z,p)).

e€[m]:3teT;:xt*>0
Kaxk nprit urpoxk ¢ 3uaer tumn Tpaduka, KOTOPLIH OH HOChLIaeT. Ero me-
AL ) 1
JIBIO MOKeT ObITh ONTHMU3AIMS 3aTPAT JJIS KarKJI0T'0 MOCHLIAEMOTO UM
Tuma TpaduKka B OTAeJIbHOCTH. B 3TOM ciyvae paccMaTpUBaeTCs YCJIOB-
Hasg (DYHKIU O0yKHUTAEMBIX 3aTpaT, 3aBUCAINAs OT YCJIOBHOM OXKHUIAeMOi
3arpy3Kd KaHAJOB CETH, KOTOpas I KaxKJI0TO KaHaJ a e WMeeT BHUJ
_ . 5—i _ t —i _ _
O, (plt: = 1)) = o' (z, (plt: = 1)) + x3%, vue 6" (z, (plts = 1)) =
tie
> Pty .. timt, tivr, .. talt; =€) > 2 — 310 yeaoBHas
(t1,e.tn)ET =t ’LE[’n}\{’L}
OxKHTaeMasl 3arpy3Ka KaHaja TpauKoM BCeX UTPOKOB, KPOMe ¢.
Takum 06pa3oM, yCJIOBHBIE OXKHUIaeMble 3aTPaThl I UTPOKa %
) b

HOChLIAIONIEr0 Tpauk Tuia t, UMeIT BU/I
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Ve (T, p) = ee{g}lﬁ)ﬁ(ﬁ» fie(0e(x, (plt; = t))) u ero GaiiecoBckue oOxKujIA-

embie 3arparel onpegeaum Kak BPCi(x,p) = > p(i,t)viy(x,p). Ba-
teT;
METHM, YTO KazKJ0e CJAraeMoe B JAHHOH CyMMe He 3aBHCHT OT THUIIOB

TpaduKa JPyrux UrpokoB, Kpome 1.
Haitnem, kak cBsI3aHBl MexKIy cODOi OXKMIaemas 3arpysKa KaHaja o
YCJIOBHad OKHUJaeMad 3arpy3ka KaHaJa.

de(x,p) = >oooplty, .. th) Z} xfe

(t1yeeertn)ET i€n

= >, > plty, .. tn) D :L’Eie
€Ty (t1,...,tn) €Tt =t i€[n]

= Zp(k?,t) Z p(tl,...,tk_l,tk+1,...,tn|tk:t)'
teTy (tl,...,tn)ET:tk:t

( > w+ w?f)
i€[n]\{k}

BamMeTum, 4TO
S Ptis ey tiomts tigts - talte = 8) = > p—(tl};'(lf’gj"tn)
(t150etn)ET =t (t1500ertn ) ET =t ’

kit
(t1,emtn ) ET =t p(kt)

Torna
6e($ap) = Z p(kat)
teTy,
: 3 Pty .t test, S talte = 1) DD 2l 4ale
(t1,. b ) €T L=t ic[n]\{k}
= Z p<k7t)5e($v (p’tk = t))
teTy,

Haiinem obryio oxkujaemMyro 3arpy3Ky CeTu KakK CyMMapHYIO 3arpys-
Ky KaHaJoB O(z,p)

> belwp) =X X plty,.te) Y @b

e€m)| e€lm] (t1,...,tn)ET 1€[n]
= > plt,..te) X Y 2k
(t1,.stn) €T 1€[n] e€[m]
= > Pt ty) 2 wilty) = W
(t14eeertn)ET i€[n]

To ectTb jjanHast BeJIMYUHA SIBJISIETCs TOCTOSTHHOM, 00603Ha4YuM ee W,
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Eire 0/1HO mOJI€3HOE CBOICTBO TAKOTO BUJA 3arPY3KH O (T, p) — BUJ, €€
H9aCTHOU MPOU3BOIHOM.

g e(e,p) =50 | 3 Uk D)l (plts = 1))

teTy,

= a:?;e > plk,t) (6, %(x, (plte = 1)) + 23) | = p(k, ).

teTy,

2. PaBHoBecusa

Onpegenenne 2.1. Ipofuav x 6 uzpe I' nasweaemea pasnosecuem no
Bapdpony, ecau das kasicdozo uzpoka i € [n], aobux xanaros e,q € [mj,
maxuz, wmo i€ >0, ewnoaneno fi(d.(z,p)) < fig(04(z,p)).

Hauuas dopma onpenenenus skpusasientaa PCi(x,p) < PC(2/,p),
rae © — pasHoBecue 1no Bapapouny un 2’ — upoduib, mosydaemblii u3 x,
KOIJ/Ia KTO-TO W3 UT'POKOB OTKJIOHSIETCsT OT CBOel cTtparernn B x. PaBHo-
Becue 1Mo Bapmpormy mocturaercs, Korja KazKIblii UTPOK CTapaeTcs MH-
HUMU3UPOBATH CBOU OXKIWJTaeMble 3aTPaThl Ha BCeX KaHaJaX, KOTOPble OH
C HEHYJIeBOil BEPOSITHOCTHIO OYIET UCIOIB30BATH XOTS OBI JJIs OJTHOTO U3

BO3MOXKHBIX THIIOB CBOEro Tpaduka.

Onpenenenune 2.2. IIpogunrv x 6 uepe I’ naszwvsaemesn batiecosckum paes-
nosecuem no Bapdpony, ecau das kasrcdozo uzpoka i € [n], e2o mpagdura
muna t € T; u xanaro6 e,q € [m], maxuxr wmo xi* > 0 swnoanaemca
fie(Be(z, (plts = 1)) < fiqg(0g(x, (plt: = 1))).

Hannas dopma onpenenenns skpusaientaa BPC;(x,p) < BPC(2',p),
rjae r — bailecoBcKoe paBHOBecHe 1mo Bapapony u x’ — npoduib, mosyda-
eMbIif M3 T, KOrJa KTO-TO U3 UI'POKOB OTKJIOHAETCH OT CBOEH cTpareruu
B x. BaitecoBckoe pasuoBecume 1mo Bappory jgocturaercsi, Korja Urpo-
KU CTAPAOTCT MUHUMHA3HPOBATEH CBOM DAleCOBCKYE OXKIIaeMble 3aTPAThHI,

ONITUMU3UPYH JIjIsI cebsl OTIPABKY KazK/I0I'0 KOHKPETHOI'O THIIA TPaduKa.

Ilpengyoxxkenue 2.1. Ecau x — batiecosckoe pasnosecue no Bapdpony 6

uepe I', mo BPC;(z,p) < PC;i(x,p).

Jloxazamenavcmeo. 1lycTh x — OaitecoBckoe paBHOBecue o Bapapomy. To-
ria s Beex @ € [n], t € Ty, e € [m], rakux uro 21 > 0, a;.0.(x, (p|ty =
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t)) = AL, munave a;.0.(x, (plty = 1)) > AL

= > p(i,t) max aid.(x, (plty =1)) = > p(i, )AL
teT; ee[m]:xfie>0 teT;
= max de(, p)

e€[m]:3r€T;:27>0
= max 3 p(i,t)aide(x, (pltk = 1))

e€[m]:3re€T;:x] >0 je,

= max Sopli, N+ > pliyt) (AL + Ale)

€€[m}ZE|T€TiZZEZ-e>O tETill’fe>0 tGTiIZfB:O

> max <z p(i,mg) — BPCi(, p).

e€[m]:Ir€T;:2]*>0 \4ey
[

Onpeaenenune 2.3. [Ipogunv x 6 uepe I' — Hopmarvruid, ecau dasa xatc-
0020 uzpoka i € [n| u Kascdozo kanaaa e € [m| cnpasedauso: ecau roms
6vi das 00nozo muna mpagduka t € T; evnoansemes xi€ > 0, mo x7¢ > 0
onsa ecex T € T;.

Jlannoe ompejesienre 03HAYAET, YTO B HOPMAJIHLHOM TPO(MUIE UIPOK
HCIIOb3YeT OJUH U TOT Ke HabOp KAHAJOB JJIS BCEX THUIIOB CBOETO TPa-
duka.

Onpenenenune 2.4. Batiecoscroe pasnosecue no Bapdpony x 6 uepe I’
HA3BLBACMCA HOPMAALHBIM batiecosckum pasrosecuem no Bapdpony, ecau
T — HopMaavHul npoduas 6 uepe I,

Teopema 2.1. B uepe I' ar0boe nopmanvroe batiecosckoe pasnosecue no
Bapodpony asssemesa wacmuum cayvaem pasrosecus no Bapdpony, o0-
HAKO MO2YM CYULECNB08AMb pasHosecus no Bapdpony, ne sasamouwsuecs
HOPMANLHUMYU OGTECOBCKUMU.

Zloxazameavcmeo. Ilokaxkem, 4T0 HOpMaJIbHOE DalieCOBCKOE PaBHOBECHE
o Bapjporiry siBjisercs 4acTHBIM ciydaem paBHoBecus 1o Bapspory. Fc-
om x — GaitecoBckoe pasHOBecue 10 Bapapormy, To u3 xi¢ > 0 ciemyer
@iede(x, (plti = 1)) < aiydq4(x, (plt; = t)), e e,q € [m]. Ecau x — HOp-
MaIbHOe GaiiecoBckoe pasHOBecue 10 Bapapomy, To u3 zi¢ > 0 cmemyer
x7¢ > 0 naa Beex 7 € T;. Takum 00pa3zom, B HOpMAJIBLHOM 0aileCOBCKOM
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pasHoBecun 10 Bapapony m3 zi¢ > 0 mbl mmeeM a0 (x, (plt; = 7)) <
aig0q(x, (plt; = 7)) mna Beex 7 € T}, U, CIeNOBATEIBHO, Qiele(T,p) <
aiq0q(T, D).

[IycTh Temepb x — HeKOTOpoe paBHOBecue 1Mo Bapapomy u OaitecoB-
ckoe paBHOBecue 110 Bapipony B urpe ¢ 2 kanajamu (ObICTPBIM U Me/[-
JIEHHBIM), 2 HI'POKAMH, ¥ KazK/I0r0 U3 KOTOPBIX eCTh 2 Tuna Tpaduka st
oTIpaBky (6OJIBITOTO 00hEMa W MATEHBKOTO). A1 = g1 = 1,d12 = agg =
1000. ¥ urpokos cieaywormue MHOXKecTBa THIOB Tpaduka: 77 = {1,2},
Ty = {3,4}, rae nx oovemsr w(l) = 1,w(2) = 1000, w(3) = 1,w(4) =
1000. CoBmecTHOE pacipejiesieHne BbIOOpa THIIOB TpaduKa TAKOe, 9TO
p(1,4) + p(2,3) = 1. Crparerueii B paBHOBecuu 110 Bapjpoily sBjisier-
Cd HCIOJIb30BaHUE UI'POKAMH PA3JIMIHBIX KAHAJIOB, MpUYEM i Tpadu-
Ka 00JIBIITIOro oObeMa BhiOnpaeTcs Haubosiee ObICTPRIi KaHaa. O4ueBHIHO,
YTO TaKOi mpodUIb CTpATeruil He ABIIeTCS HOPMAIbHBIM 0aileCOBCKIM
paBHoBecueM 110 Bapporry. [

Teopema 2.2. B uepe I' ¢ dsyma uepoxamu, y Kasncdozo u3 Komopoir
dsa muna mpapura, u 06YMsA KGHAAAMU, 20€ COBMECTIHOE PacnpedeseHue
munos mpagura makoe, umo p(1,4) + p(2,3) = 1, awboe batiecoscroe
pasrosecue no Bapdpony — cayuatl pasnosecus no Bapdpony.

Jokxazameavcmeo. Ilycth © — Takoe GaiiecoBckoe paBHOBecue mo Bap-
JIPOIlY, KOTOPOE He SIBJISIETCSI HOPMAJbHBIM (€CJH OHO HOPMAaJIbHOE, TO
OYEBHUJIHO YIOBJIETBOPSIET ONPEJeIeHnI0 paBHOBecust 1o Bapapormy). Ta-
KUM 00pa3oM, XOTs OBl OJUH W3 UI'POKOB MCIIOJIH3YET Pas3Hble HADOPHI
KaHaJI0B JIjII Pa3sHbIX THUIOB Tpaduka. IlycTb 3T0 mepBbIit HTPOK, HC-
nosb3ytonuii Kanaa 1 gaiaa tpaduka Tuna 1 m kaHan 2 aadg Tpaduka
tuta 2. Cie10BaTeIbHO, /ISl TIEPBOTO UTPOKA

ar101(z, (plty = 1)) = an(wi (1) + 23') < arado(z, (plts = 1)) = arp25?,
Cl1151($; (p]tl = 2)) = aux%l > CL1252($7 (p|t1 = 2)) = a12(w1(2) + 3532)7

" JIJisd BTOPOI'o UI'poKa

@2151(% (p’t2 = 4)) = G21(w1(1) + l'%l) > a22(52(37, (p|t2 = 4)) = CL22$§27
(121(51($, (p’tg = 3)) = (1,215631 S CL2252<I, (p|t2 = 3)) = a22(w1(2) + .TgQ)

3aMeTnM, 9TO BCe YaCTH JAHHBIX HEPABEHCTB MOJOXKUTEIbHBI. OO03HAa-
_ _ _ _ _ 41 42
yag A = aiy, B = a12, C = asi, D = aoo, 4 = wl(l) + Loy b = Ty,
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c=x3', d=w(2) + 3* u upumenss Jlemmy 2.1 mOTyUHM, YTO JAHHbIE

HepaBEHCTBa BBLINOJIHAIOTCA KaK paBE€HCTBa. ]

Jlemma 2.1. Jlasa aobvix nososcumeavuns A, B,C, D v a,b,c,d us

Aa < Bb Ca > Db

Ac > Bd Ce < Dd
caedyem

Aa = Bb Ca= Db

Ac = Bd Cec = Dd.

Zoxazamenvcmeo. VI3 mepBoro u BTOPOTO JIEBBIX HEPABCHCTB HMeeM § <
C

7> 9TO JIOKAa3bIBALT JIEMMY.

O

B c a D
7 < 5. U3 ocrapmmxcst nosyuaem § > ol

Bonee Toro, cireytomnas Teopema JeEMOHCTPUPYET, 9TO JazKe B 00IIeM
caydae urpbl I’ GaitecoBckoe paBHOBecue 1o Bappomy sBiseTcs paBHO-
BecueM 110 Bapjporry.

Teopema 2.3. Jlboe batiecosckoe pasrosecue no Bapdpony e uepe I’
ABAAEMCA CAYYaem pasrosecus no Bapdpony.

Jokasameavcmeo. 1lycTb x aBigerca GaitecoBckuM paBHoBecueM mo Bap-
apony. Torma g Beex @ € [n], t € T;, e € [m], rakux, uro x® > 0,
aie0c(z, (plt = t)) = AL, unaue a;.0.(z, (plty = t)) > AL Tpeanonoxnm,
9TO x He paBHOBecwe 1o Bapmapomy. Torma cyimecTByeT XoTsi ObI OJIWH
UI'POK %, KOTOPBI MOXKET, OTKJIOHUBIIUCH OT CTPATErud B &, YMEHBIIHUTD
cBou oxkugaemble 3arparsl PC;(x, p).

= max de(z,p)
e€[m]:3reT;:z7*>0

= max > pli,t)aiede(z, (plty = t))
e€[m]:3re€T;:2]>0 fe

- ee[m]sglél%f:x?>0 teT§e>0p<Z’ t))\g + teT%:te_Op(/l’ t) ()\f * A?)
Ly &=
Wrpok ¢ He MOYKeT YMEHBIATH 3arPy3Ky KAHAJIOB C 3a1ePyKKOii TpaduKa,
bonbmeit \!, Tak Kak OH He WCHIOJb3yeT JaHHBbIE KaHAIBI 1 TpaduKa
tuna t. /lobaBrenne HeOOBIION YacTH TpadhuKa ¢ KaHaIa € ¢ 3a1eprK-
KON /\f Ha HEKOTOPBIH KaHaJ ¢ B JIIOOOM cjydae BejeT K yBeJUIeHHIO
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OKIJIAeMbBIX 3aTpaT 3a CYeT yBeJWUeHUs 3arpy3ku KaHauaa ¢. Ha mem
b0 yzZKe eCTh 3arpy3ka AL, ecqm oH mcnonbsyerca aada tpaduka t B,
Jinbo Jjiobaienre Ha Hero Tpaduka THA ¢ BOBJIEKAET B OXKUJIaeMble 3a-
TpaThl HOBBIH KaHaJ ¢ 3arpy3koil > AL Takum oGpa3om, Jist HTDOKa i
HET BO3MOYKHOCTH OTKJIOHWTHCSI, YMEHBIITUB CBOU OXKWIaeMble 3aTPaTHI,

U, CJIe/IOBATENbHO, X IBJdeTCd paBHOBecueM 1o Bapmapomy. O

3. CymecTBOoBaHUMEe paBHOBecusd nmo Bapapomy
Pacemorpum dynkiumio
V()= > > pli.thef n(a) + Y d(x,p)In(b(z.p)),
1€[n] te€T; e€[m)] e€m]

KOTOpas ABJIeTCSI BEPOATHOCTHOI Moaudukanueit pyHKINNA TOTEHITAATA
B pabore |2|. Ona BbllyK/Iasi KAK CyMMa BBILYKJIBIX (QYHKIHUIL, Ce10Ba-

TEJIbHO, JJId Hee CYIIeCTBYyeT MUHUMYM Ha BBIITYKJIOM MHOXKeECTBE X.

Teopema 3.1. Ecau 6 uepe I' cywecmeyem pasnosecue no Bapdpony x,

mo

U(z) = min U(y).
y — npoduav cmpamezud 6 T

Jloxazamenvcmao.

G = p(i,t) In(aic) + pli, t) (8. (w, p)) + p(i.t)

= p(i, t)(In(aiede (2, p)) +1).

B pasrosecnn 1o Bapzapony u3 ¢ > 0 ciaenyer a;.0. (2, p) < aiq04(z, p)

1 TOIIa

p(i, t)(In(aicde (2, p)) + 1) < p(i, t)(In(aigdy(z, p)) + 1)
W, CJIeJIOBATEJbHO,
ov(z)  0Y(x)
< .
ozl — 9zl

7

Torna 3 Jlemwmsr B pabore [2] U(z) = min U(y).
y — upodujb crpareruit B T

]

Teopema 3.2. Ecau npoduiv x 6 uepe I' obecnevusaem munumym dymx-
yuu ¥(x), mo x asasemca pasnosecuem no Bapdpony.
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Jokxasamenvcmeo. U3 ycnosuit Kyna-Takkepa ciemyer, 4To x obecriedn-
BaeT MuHUMYM byHKIUH V() TOrIa U TOJIBKO TOTIA, KOTJIA CYIIECTBYET
Takoe 3HadeHue \, uro ajis i € [n], t € T;, e € [m] u

L) = () - OSN30t —wi(t)

i€[n] teT; e€[m]
BBITIOJTHSIETCS:
ecmn ¢ > 0, o %L(z, A\ =0,
ecom z° =0, 10 5% L(z,A) > 0.

Al >
-1
CnenoBaresibHO, 0603HAUNB O = e< , TIOJTY 9aeM
@b (z,p) = af ecn 2 > 0 u a;.d.(x, p) > of ecrm zi¢ = 0.

[TocKOMBKY @;e0c(x,p) He 3aBUCHT OT Tuma TpaduKa UIPOKa, TO Al
paBHBI IS BCEX TeX TUHOB TpaduKa MIPOKa i, JJIs KayKIBIX JIBYX U3
KOTOPBIX CYIIECTBYET XOTsl Obl OJMH KaHaJI, MCIOJb3yeMbIii s 000MX
THIIOB; 0O03HAYNM UX KaK ;. [Ij1s1 OCTaJIbHBIX THHOB Tpaduka T ux o <
Q4.

C apyroit croponbl TpaduK THIA T OTHPABILETCS 110 HEKOTOPOMY
kanany ¢, rae ;¢ > 0. Ecam 217 > 0, 10 ai,0,(2,p) = of = ol = o;. Ecam

g __

2

0, T0 a;q04(x,p) = af > al = ;. Takum obpasom, o = af = «;.
CreoBaTesibHO, 1Uist BCeX ¢ € [n], e € [m], TaKuX 9T0 KazKIblil WI-
POK ¢ MCIOJIb3YeT KaHaJl € JIsi OTIPABKU XOTs Obl OJIHOI'O THUIIA CBOErO

rpaduka, umeeM ;0. (T, p) = @, TJe a; — HEKOTOPbIe KOHCTAHTHI. O

Bamernm, uro muaumyMm dyukimun W(x) ma X cymectByer, oTcoaa
cJielyeT CIpaBeTHBOCTD CAYIONelH TeOPeMBI.

Teopema 3.3. B uepe I' scezda cyuecmesyem pasrosecue no Bapdpony.

Bamerum, uro paBHoBecue 110 Bapapomy B urpe [' moxker ObiTh HE
e/IMHCTBEHHBIM M HEKOTOPbIE PABHOBECHUS MOTYT OBITH GaileCOBCKUMH.
OTO UTIOCTPUPYETCS CIeAYIOMUME TPUMepPaMHU.

Ipumep 3.1. JlanHBIIl TpUMep JIEMOHCTPUPYET CUTYAINIO, KOT1a PABHO-
Becue 110 Bapjipory takzke sisercsd OaitecoBckum. Pacemorpum urpy
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C JAByMs HUI'POKAMH M JBYMS KaHAJAMH C 1] = Qg1 = 1,019 = Qg9 =

2. MHuoxkecTBa TUIOB TpaduKa UTPOKOB ompejenensl Kak 1) = {1,2},

Ty = {3,4}, rae w(l) = 1,w(2) = 25,w(3) = 1,w(4) = 50. Cosmecrnoe

pacnpegesenne Tunos Tpaduka takoe, uro p(1,4) = p(2,3) = 1/2.
Crpaternu B paBHOBecuu 1Mo Bapporry:

ri' =0 ri?=1
x1=16§ 13? = 82

=1 32_0
x2 =34 r3? = 16.

YcsI0BHBIE 0KH/Ia€Mble 3arDY3KN 1 OXKH/aeMble 3arPy3KN PABHBI s
obonx kanaaon, ¥(z) ~ 124.939.

Ipumep 3.2. Jlauuwiit mpuMep J1eMOHCTPpUPYET paBHOBecue o Bapapory,
KOTOpOe He gBJsgeTcsd OailecoBCKUM. PaccMoTpuM Urpy W3 IpeablIyIiero
npuMepa. Crienyomuii mpoduIh TaKXKe dBJIgeTcsd paBHOBecueM 1Mo Bap-

ApoIy:

:vl =1 712 =0
3 =25 ¥ =0
x%lzl 9032:0
it =241 w82 = 252,

OkuaeMble 3arpy3Ku paBHBI Jjist 00oux Kanaaos, V(zr) ~ 124.939,
HO YCJIOBHBIE OXKHJIAEMbI€ 3arPy3KH HEe COOTBETCTBYIOT DAleCOBCKOMY paB-
HoBecuio o Bapspomny. Hanpumep, gais urpoka 1:

a1101(z, (pltr = 1)) = xn +ayt = 251 w202 (z, (plt = 1)) = z{* + 5? 51%
an01(z, (plty =2)) =22t + a3t =26 ade(z, (plty = 2)) = 232 + 232 = 0.
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ROUTING PROBLEM WITH SPLITABLE TRAFFIC AND
INCOMPLETE INFORMATION

Julia Chuiko, Institute of Applied Mathematical Research Karelian
Research Center of RAS, Petrozavodsk, Cand.Sc. (julia@krc.karelia.ru).

Abstract: We investigate the equilibria in Bayesian routing game in
network with selfish users’ behavior where each user chooses his route
trying to minimize the expected delay of his own traffic he send. This
scheme is based on [1] and modified for model with parallel links
where user’s traffic is splittable. Our interest are equilibria: Wardrop
Equilibrium, that always exists and can be found using potential function,
and its special case Bayesian Wardrop Equilibrium, that can be more
easily understood by users, but its existence is an open question.

Keywords: optimal routing, splittable traffic, incomplete information,
Wardrop equilibrium.



