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I'naBa 2. 33,[[3‘13 AHaJIA3a IIpedeJIibHbIX BO3MOXXHOCTEH
CeTH Nno obecrnedyeHHIO TpGﬁOBaHHH II0Jb30BaATEJEA
§1. CynepkoHKypeHTHOe (HODMAaTUBHOE) paclpefesieHHe MOTOKOB

1.1. ITocTranoBka 3amaun. BepHemcs K caydato HemormycTuMmocTu MII-
ceTH W K npobiemMe BBIGOpa MPUEMIEMOr0 pacipenejeHus mOTOKoB. Takas
npoGieMa HepelaKO BOZHMUKAET MPU HAJUUYUU HEOolpeleleHHOCTH: Jubo Tpe-
OOBaHUS TOJb30BATENEH OKA3BIBAIOTCS MAJEKUMU OT OXKUITAHUN TPOEK TUPOB-
IIIMKOB TIEPBUYHOU CeTH CBA3H, JUOO MPOMYCKHAS CIOCOGHOCTH MEPBUIHOM
cetn (pebep dusmueckoro rpada MIl-ceTn) oranvaercs oT pacyeTHOH, Ha-
IpuMep, B pe3yJbTaTe MOBPeXIeHuH ceTh (cM. Tia. 5H-7). B oboux ciaywasx
PECYPCOB CeTH MOXET CUJIBHO HEINOCTaBaTh NJs obGeciedeHus TpeboBaHUU
MOJh30BaTENed U BOIPOC O KOHKYPEHIHH MM KOMITPOMUCCE MEXIAY HUMHU B
YCIOBUSX JeUIUTA CTAHOBUTCS BeChbMa aKTYaJbHbIM. 3H€Ch HAIIO UCKATH
pellieHre, He TOJTLKO He TUCKPUMUHUPYIOIIee HUKOTO U3 TOJb30BaTelel, HO
1 MCIOJb3YIOIlee BCe PECYPChl CeTH, TOKA OHU MOTYT MPUTOTUTHCS XOTS Obl
onHoM aGoHeHTcKoM mape. PacnpocTpaHeHHbId B TUTEpATYPE BapUaHT MakK-
CUMU3AINUU CYMMAPHOTO MOTOKA 110 CETH He COOTBETCTBYET MEPBOMY TTOXKe-
garuio. [[pon3BoJBHO B3 TOE KOHKYPEHTHOE pacipenesienue moTokos (1.11),
BoOOIIIe TOBOPS, HE OTBEUYAET IOCIETHEMY YCJIOBHUIO, TIOCKOIbKY HEBO3MOX-
HOCTH 00ecednTh TpeGOBaHUs OMHON TSTOTEIONIeR Tapsl (Hampumep, pebpo
COEIMHEHUS. KOTOPOH BBIILIO U3 CTPOS) He CIOCOGCTBYET CTPEMICHHIO yI0-
BJE€TBOPUTE TPeBOBAHUSIM OCTATbHBIX.

Tewm He Metee, caMa CTPYKTYpPa CETH CTABUT ee TOJIb30BaTeNel B HEpAB-
HbIE YCIOBHUs, YUeT KOTOPHIX MO3BOJSET BHIGPATH U3 KOHKYPEHTHBIX pacipe-
HeJeHUE TTOTOKOB MaKCUMaJbHO obecreunBatoliiee TpeGOBaHUS BCEX TATOTE-
oImx nap 6e3 MTUCKpUMUHAIMKM KakKoi-1ubGo u3 Hux. Takoe pacnpenesernie
MOTOKOB GbLITIO BIIePBhIE TIPEMIOKEHO B paboTe [42] ¥ HA3BAHO HOPMAMUEHBIM
(TpeboBaHUs TONB30BaTENEH TPAKTYIOTCS KaK HOPMATHBEL, KOTOPHIE MOJIXK-
HBI obecieunBaThes ). MBI maee 6yieM Ha3BIBATD €T0 CYNEPKOHKYPEHIMHbIM,
4TOOBI MOAUYEPKHYTEH HEe TOJBKO (HOPMadbHYIO, HO U HoJee TIyGOKYIO CYIII-
HOCTHYIO CBSI3b ¢ KOHKYpeHTHBIM. CyTepKoHKypeHTHOe (HOpMaTHBHOE) pac-
npenesenne MOTOKOB PEKYPCUBHO ONpefeseTcs B CIeAYIONIUX IBYX pasie-
Jax.

1.2. CBepXKOHKypeHTHOe pachpenejeHue moTokoB. O6o3Haunm
uepes Xo(c,d) MHOXKECTBO KOHKYpeHTHBIX pacupenenenuii motokos f°(d)



BMecTe C COOTBETCTBYIOIIMMU MYJBLTHIIOTOKaMU Zo(d) — BEKTOpaMHM 3Ha-
YeHHHN TMOTOKOB TATOTEIOINTHX map,

def in 21—
Xofe,d) = Arg (ff)lf))c((c){%? d.} = (1)
. Z(d
- (.2 € X iy 2D = g

Beemem o6osznauenne My = My(d) nias MHIEKCOB i TeX TATOTEIOIINX Tap,
KOTODBIM HeJb3s YBEJAWYMTH [IOTOK BbIlle z; (d), He MOHU3MB IPU dTOM 0Gec-
IeYeHHOCTh TPeOOBaHUHi KaKoi-1100 TATOTEIOIe! Taphl HIXKe BeJndnHbl
MaKCHMHUHHOM obecneyeHHocTH Tpebopanuit B MII-cern,

7 (d)
d;

Mono(d)d:ef i€ M|

=0, ¥ (£°(d),2"(d)) € Xo(c,d)}.  (2)

OueBuaHO, YTO s JO6OrO KOHKYpeHTHOro pacnpenenenus norokos £0(d) u
COOTBETCTBYIOIIErO €My KOHKypeHTHoro myabTunotoka z°(d) cymecTsyer cBoe
MHOXECTBO TATOTEIONMMX Hap, o6ecnedeHHOCTh TPebOBaHUE KOTOPBIX HAXOMUTCS
Ha ypoBHe g,

U(d
def i e M sz(')

M(£0(d), 2°(d)) =00}, (£(d), 2°(d)) € Xo(c,d).

B wacTHOCTH, Cpen KOHKYPEHTHBIX COIEPXKATCA U YPABHUTEIbHbIC PACTIPeeNeH s
fo(d), DI KOTOPBIX M(fo(d),éo(d)) = M — Bce TATOTEIOIIHE APl OCTAIOTCA Ha,
YPOBHE MaKCHMUHHO# obecmedenHocTr Tpebopanmit. MuoxecTBo My mimeTcs Kak
naumenbinee 1o Braodenuto us M (£°(d), 2°(d)) nas KoukypenTHEIX pacnpenesenuit
MOTOKOB M OKA3LIBAETCA, YTO OHO PABHO MEPECEYCHHIO BCEX ITHX MHOXKECTB!

My = N M(£°(d), 2°(d)).
(£0(d),2°(d)) € Xo(c,d)

YkasaHHBIH pe3ynbTaT (0 HEMYCTOTE TepecedeHns BCex Muo CYIEeCTBOBAHUH Ta-
KX (¥O(d),20(d)) € Xo(c,d), nns KoTOpHIX M(%O(d),zo(d)) = Mpy) BHITEKaeT u3
JUHERHOCTY 3aiaur ¥ hopMajbHO nokasad B [46]. Ha ero ocHoBe u ObLIO BEIOpaHO
s My onpenesierne (2), maHHOE BBITIIE.

Tsarorerormue mapsl p; ¢ wHgekcaMu u3 My 6ymeM Ha3bIBAThH UMEIOIITUMHT
0-# ypoBeHE MAKCHMHUHHONW o6eclieYeHHOCTH TpeboBaHuH, Togpa3yMeBas o7
>TUM ypoBHeM 3Hadenue 8. Unmexcnr 3 M, HazoBeM MHPOPMAIMOHHLIME
HampaBaeHusiMu 0-TO ypOBHS.

Temeps MBI MOXeM BBECTH OIIpeleieHUE C6EPIKOHKYPEHINHO20 PacIIpe-
neserus toTokos f!(d) Kak TaKOro KOHKYpPEHTHOTO paclpeeleHus TOTOKOB,



KOTOPOe SBJseTCs KOHKYPEHTHBIM He ToJbKO Ha 0-M, HO ¥ Ha 0oJiee BbICO-
KAX YPOBHSX (MEXIY TATOTEIOIIMME TapaMy, WMEIIINMA 6oJee BBICOKHT
YPOBEHB) MaKCHMHHHOW O0eCTIedeHHOCTH TPeGOBaHWH. A MMEHHO, Ipernmno-
JoxuM, 9T0 My # M, W paccMOTpuM 3amady MOWCKa caemyomero (1-ro)
VPOBHS MaKCUMWHHON obecredennocTu Tpebopanuit 8 MII-cern,

2(d
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Xi(e,d) & Arg max min
(£9(d),2°(d))€ Xo(e,d) €M\ Mo

) = ®)

= {(f'(d),z'(d)) € X(¢)| min zi(d) =60, n #,(4) =6y Vip € Mo} —

ieM\M, d; d

MHOXKeCTBO CBEPXKOHKYPECHTHBIX pELCHpeI[eJIeHI/IfI ITIOTOKOB XU MYJbTUIIOTOKOB.

to

CBepXKOHKYPEHTHOE paclipefiesieHde MOTOKOB MakcuMuzupyer 1-i ypo-
BEHb O.N.T., T.€. MUHUMAJbHOE W3 3HAUEHWU O.1.T. IJd TATOTEIIUX Tap
HEHYJIEBOTO YPOBHS MaKCUMWUHHOW obecliedueHHOCTH TPeboBaHWit, Ipu ycJo-
BUM COXPAHEHUs OCTAJbHBIM TapaM 3HAYEHHUs O.11.T., paBHOTO fy. C Touku
3peHus CeTH B IIeJIOM CBEPXKOHKYPEHTHOE paclpelneseniie OTOKOB, BOODIIE
TOBOpS, TpeANouTHTeTbHee KOHKYpeHTHOTo. He yMeHbITas TOTOKa IS TeX
TATOTEOUIUX Tap, KOTOPble OKa3aJUCh HauMeHee oDeclleYeHHBIMU B CUJY
ceTeBoit crermupukn 3amadn u cBoero mMecta B MIl-cetn (Tex, o koTOpBIX
3a00TATCS ¥ ITPOU3BOIHHOE KOHKYPEHTHOE pacipenesenne MOTOKOB), CBEPX-
KOHKYPEHTHOE pellleHre MPUHUMAEeT BO BHUMaHWe TaKxe UHTEepechl IPYyrux
TATOTEIOUIUX TIap.

Brenem mMuoxecTBO WHOOPMATMOHHLIX HATPABICHAN |-TO YPOBHS Mak-
CUMUHHOM obecrieyeHHOCTH TpeboBaHUM

. {(d
M, :M1(d)d:f{iEM\Mo| ZZCE)

KaK MHOXXECTBO HHACKCOB TaKHUX TATOTEIOIIUX IIap, OJd KOTOPBIX HEBO3MOX-
HO yBE€JIHWYHUTHL IIOTOK B MH-CeTI/I, He IIOHM3UB IIPpA 3TOM obecrieueHHOCTh

=6, V(f'(d),z'(d)) € Xi(c,d)}

TpebOBaHUN KaKOU-JIub0 TATOTEIONIEN Taphl HUXKe TOCTUTHYTOTO €10 YPOBHS
MaKCUMUHHOW oBeclieueHHOCTH TpeboBaHul, T.e. HuXKe fy — nis uHpopma-
IMOHHBIX HamnpaBieHud u3 My (0-ro ypoBHS) — wuau HEXKe 6§, — IS WH-
dopmanmonnsx Hampasiennit u3 M \ My (octanpubix yposHei ). HemycroTa
M, nokaszwbiBaeTcs aHaJoruuno uenycrore M,. 3uadvenue 6, — MakcumMyM,



Ha ITO MOXeT PACCUMTLIBATEL TATOTeOMas mapa p; ¢ ¢ € M, pu yciaoBum
HeAUCKPUMUHMPOBAHUA Toab3oBaTenedt MII-cern.

ITomuepkHeM, UTO Cpeny KOHKYPEHTHBIX paclpeneseHni MOTOKOB BCTPEYAIOTCS
¥ TakK#e, Kora AJs HeKoToporo ¢ € My 6ymeT o.11.T. 6oabiie §1 3a cueT yMeHbITeHUS
a0 90 O.II.T. BCEX OCTAJBHBIX TATOTCIOIUX I1ap. B sToMm cMmEbIcae OJIsI IIPOU3BOJIBHO
B34TOI'0 KOHKY PEHTHOI'O MYJBTHUIIOTOKA HEJIB3s 'OBOPUTH O HEAUCKPUMHWHNPOBAHUHA,
IMOCKOJBKY I/IHq)OpMa,HI/IOHHI)IM HallpaBJCHUAM H3 ]\417 HaXoosdmuMceda B CETHU B paB-
HBIX YCJOBUAX, HE obecneunBaeTCs PaBHBIX BO3MOXHOCTEHR 1O nepegaye nmoToka.

HocrtaTouno 6oabllive ceTeBble CHCTEMBI UMeIOT, KakK TTPABUIO, HECKOIb-
KO “y3kux MecT” — pebep, MPONyCcKHas CIOCODHOCTH KOTOPHIX He TTO3BOJISIET
YBEJIWIHATE TMOTOK, — PA3MUIHBIX ISl PA3HBIX TATOTEONINX Tap (mompob-
Hee 0 MHOXECTBAX 3THUX pebep, HA3LIBAEMBIX MaKCHMUHHLIMYU PAacCeUeHUs-
mu MII-cetun, cm. B [45, 19, 43]; 0 MaKCUMUHHBIX paccedenusx 0-To ypOBHS,
Ha3bIBAEMDBIX MUNUMAAHBIMY UAY “DA3PENCEHNBIMU” MHO2ONDOIYKMOGHIMY
pazpesamu, cM. Takxke B [120, 138, 85, 127]). Tak 9T0 B MPON3BOJILHO B3STOM
MII-ceTn ckopei Bcero 6ymeT HeCKOILKO YPOBHEW MaKCUMUHHOMW obeclieden-
HOCTH TpebOBaHWUN W MHOXECTBO BceX WHGOPMAIMOHHBIX HANPABICHUN He
ucuyepnaercs My |J M. llosTomy umMeeT cMBICI TPOAOIKUATE OTOOP JTYUIIUX
7 Cpel¥l CBEPXKOHKYPEHTHBLIX paclpeneleHWd TOTOKOB, PACCMOTPEB CBEpX-
CBePXKOHKYPEHTHLIE paclpeneleHus, T.e. Te, KOTOphle YIUTHBAIOT KOHKY-
PEHTIWIO MeXIY TATOTEIONIME TapaMyu He TOJBKO 3a mocTukenwe (-ro u
1-ro ypoBHe# MaKCHMWHHON 0GecTedeHHOCTH TpPeGOBaHWH (32 TPOIMYCKHYTO
croco6HOCTD pebep 0-To ¥ 1-TO MaKCHMWUHHBIX PacCeveHmi), HO ¥ Ha Gosee
BLICOKUX ypoBHAX. [[poBemeM paccMoTpenue B obIlleM BUE.

1.3. Jlekcukorpadus CBEpXKOHKYPEHTHBIX paclpefejeHHH Io-
TokOB. IlycTs onpenesenst snadenus by, . .., 0 ypoBHei MakcuMUHHOR 0Gec-
nedennocT# TpeboBanuit Tsaroreommx map 8 Mll-ceru (ot 0-ro mo l-ro,
[ > 1) u muoxectsa My, ..., M; #HIEKCOB TSATOTEIOUINX AP, UMEIOLIAX COOT-
BETCTBYIOIINE YPOBHU MAaKCUMUHHOX 06€CIeIeHHOCTH TPeGOBAHUM, a TaKXKe
BBeneHo MHOXecTBO X (¢, d) [-CBepXKOHKYPEHTHBIX PaclpeneJeHni TOTOKOB
w myabTunoTokos (f(d), 2(d)). lipenmonoxum, ato My J...U M; # M, T.e.
B CETH ellle OCTAIUCH TIATOTEIOIIHE Taphl, KoTopbiM pecypesl MII-ceTu mo-
3BOJISLIOT YBEJIMUMTH 0OECICUEHHOCTh UX TPeGOBaHUi 6e3 TUCKPUMUHALMH
OCTAIBHEIX Mosb30BaTeted. Torna ompenenum anagoruano (3)—(4):

(I + 1)-# ypoBeHb MaKCHMUHHOR 0BECIEUEHHOCTH TPeGOBAHUM

def z(d)

01 = max min e 5
I+1 (f1(d),z!(d))e X (c,d) iEM\Ui-:DMj d; ( )



MHOXecTBO ([ + 1)-CBepXKOHKYPEHTHBIX PACIpPeIeJe I TOTOKOB i MYJIb-
tunorokos (f'1(d), 271 (d)) — muoxecTBo peasmsammii MakcumyMa B (5) —

Xija(c,d) = Ar

max min
(E (@D (D)eXi(e.d) ey ) M d;

Zt(d) Z1(d)

= {(f"*(d), 2" (d)) € X(c)| min =0, u

iem\(J_ v, di
Vi€ M; Vj=0,1,....0,

a TakXke MHOXeCTBO HH(GOPMANMOHNBIXK Hanpasienuit (I 4+ 1)-ro yposus
(vHIEKCOB TsTOTEIOMNX Tap, uMeormmx ({ + 1)-# ypoBeHb) MaKCHMUHHOMR
06eCIeueHHOCTH TPeGOBAHMH, T.e. TAKMUX, [IJIs KOTOPBIX HEBO3MOXKHO yBe-
JIUYATH COOTBETCTBYIOIIYIO KOMIOHEHTY MYJIbTHIOTOKA, He YMEHDIIUB 3Ha-
JeHWs KaKoro-iubo W3 HalIeHHBIX ypoBHed o.m.T. oT 0-ro mo (I + 1)-ro,
a MMEHHO, He IOHHM3UB 06ECIEeUeHHOCTL TPeGOBANMN KAKOH-IUGO TIArOTEIo-
IIei mapbl HUXKE TOCTUIHYTOTo efo wid ke (I + 1)-ro ypoBHS MaKCHMUHHOR
obecrnedennocTd TpeGoBanui (HuKe §; ni1st HHGOPMAIMOHHEIX HAIPABICHIH
w3 M;, j = 0,1,...,1, wam umxe 041 0I5 OCTATBLHBIX HHGOPMAIHOHHLIX

Hanpasienuit) My, = M (d) def

l s
e\ mpl Y = 0 VIV, (@) € Xialed)) (1)

Ecan MuoxecTso TATOTEIOIINX IIap BCe elle He MCUYePIIaHO, TO IMOBTOpsieM

noctpoenus (5)—(7) npu 3amene ! ma [ + 1 1o Tex mop, MOKa Ha MOCIEIHEM
urare L = L(d) ve moayuam My{J...UM, = M, t.e.

L min{t> 0] Mo J...| M = M}

QueBunno, L < m.

Jlio6oe L-cBepxkoHKypeHTHOe pacipefenenne motokos f(d) 6ymem ma-
3BIBATH CYMEPKOHKYPEHTHHIM. BceM CYyTepKOHKYPEHTHBIM pPaclpeneleHuIM
COOTBETCTBYET eIWHCTBEHHBIN CYNepKOHKYPEeHTHBIH MyabTHIOTOK 2°(d) c
KOMTIOHEH TaMu

Ood;, 1€ Mo,
ZZL(d) d:ef eldia (XS Ml:
O,d;, i€ M.



Hu onna xommnonenTa BekTopa z”(d) He MOXeT GBITH yBeJHYEHA B PaM-
Kax Z(c) Ge3 yMeHbIIEHHWs [OTOKa KaKOH-IMOO IPYTOH TsroTeolei ma-
pbi. Takum o6pas’soM, CyNepKOHKYPEHTHBIH MyabTHnoToK zU(d) sBasercs
IapeTOo-ONTHMATbHBIM (3 GEKTHBHBIM ) BEKTOPOM IOTOKOB, T.€. MAKCHMAJIb-
HBIM 5JIEMEHTOM MHOXeCTBa Z(¢) TOCTHXKUMBIX MyJbTHIOTOKOB (CM. IiI. 3),
€ro Helb3sl YBEJIXYUTH 3a CUeT 6oJee MOJHOTO HCIOMB30BAHUS MMEOIIeHcs
IIPOIY CKHOM CIIOCOGHOCTH pebep CeTH, HaKe eCI’ YacTh U3 HUX OCTAlach
HeIIo3arpyKeHHO# (OCTaluch cTporue HepaseHcTBa B (1.2) miIsl HEKOTOPHIX
f2(d)). TlosToMy MOXHO yTBEPKIATH, YTO B MEJNIX 06eCTeUeHns TpeGoBanuit
TATOTEIMHUX Hap pecypcebl MII-ceTy CymepKOHKYPEHTHBIMU pacIpesieeHt-
SMH TIOTOKOB HCIOJIB3YIOTCS B IOJHOA Mepe M HeT HYXIBl B IalbHeHIei
O THMU3AINH.

1.4. CBolicTBa CyIEePKOHKYPEHTHOIO pelleHus. BekTop ZL(d) oy-
neT GIMKAAIIMM K d MyJThTHIOTOKOM W3 ITapeTOBCKOH TpaHuIbl Z(c¢) B Me-
Tpuke Lo, (M). Takne BeKTOpH Ha3bBAIOTCS B [67] CHMMETPHIHO JIEKCHKO-
rpadyueckd ONTUMAJILHBIMHA M TPEIJaraloTcCs B KayecTBe CIPaBeIIUBOIO
pellleHusl B TeOPUH KOJJTEKTUBHOTO BEIGOpa [65]. CuMMeTpus B HaIlleM CJIy-
Yae COOTBETCTBYET PaBHOIPABHOCTH MOJL30BaTeNel — TATOTEIONINX ITap
ceTH — B 3ajade obecleyeHrs WX TMOTOKOBBIX TpeboBanuit. Ilpenmosoxe-
HHe PABHONPABHOCTH KaK pa3 ¥ JEKUT B OCHOBE KOHIENIUH KOHKYPEHTHOTO
pacipenesenusi TOTOKOB (CIMTAETCS, YTO OTHOCKHTEJNbHBIE “Beca” abOHEHTOB
yITeHBI B BeKTOpe d TpeGOBaHWA abOHEHTCKUX Tap).

Kpome Toro, B orsauume 0T KOHKYPEHTHBIX ¥ CBEPXKOHKYPEHTHBIX pe-
[IeHUH CYTIePKOHKYPEHTHOE He TUCKPUMUHUPYET HUKOTO M3 MOJb30BaTelel
MII-cetn. Bee TsroTeiorye maphbl, OKa3aBIIKHeCs IO CBOEMY MOJOXKEHHTO B Ce-
TH B PaBHBIX YCIOBUAX (MHGOPMAIMOHHBIE HATPABICHNUS, TPAHAIIEKAIIINE
OTHOMY ¥ TOMY ke M)), MOIydaloT OMMHAKOBBIE 3HAUEHWS O.II.T., PaBHbIE
MaKCUMATbHO BO3BMOXHOMY st cBoero yposHS (6;). Takum ob6pasom, coxpa-
HAS BCe JOCTOMHCTBA KOHKYPEHTHOTO paclpeneleHus TOTOKOB, CYNePKOHKY-
PEHTHOE pachpenejgeHne cBOOOIHO OT €ro HeloCTaTKOB. B yacTHOM ciydae
My = M >Tu onpenefenus COBIATAIOT.

Anagnoruuno (1.11),(1.13) sanaua (5) MmoxeT 6BITH IpecTaBlICHa B BUIE
samaqn JIII:

01+1 = (Ifnaé(){m (f,Z) € X(C), Zig = eodio v'LO € MO:- o

{
oz, = Ody, Vi € My, 2 > 0d; Vie M\ | M;). (8)

j=0



MeTonbl MOMCKa CBEPX- ¥ CYNEPKOHKYPEHTHBIX paclpelejJeHuil TOTOKOB 6y-
nyT paccMoTpenbl B §4. OTMETHM TOJBKO, 4TO OOBIYHO He TPebyeTcs ocy-
[IECTBJASTH MOUCK BeeX B, . ..,0 — HOCTaTOYHO TONYYUTH 3HadeHue §; >
1. Torma cooTBeTcTBYMOIIEE [-CBEPXKOHKYPEHTHOE paclpeieeHre MOTOKOB
f'(d) sBasercs Ge3ycIOBHO IPUEMIEMbIM IS TATOTEIONIMX Iap ¢ MHICKCAMU
w3z M\ U;_:B M;, Tak KaK Bce UX TPeGOBAHUS MOJTHOCTHIO OOECTIEUEHBI, & JIJIs
OCTAJBHLIX TATOTEIONINX Map BCe PaBHO HET OCHOBAHWH PACCYMTHIBATH Ha
yBeJHUYEHHE TOTOKa, MOCKOJBLKY OHO MOXET OBITH MPOBEIEHO TOJBKO 33 cYeT
YMEHBIIIEHUS TTOTOKOB TATOTEIOIIMX TTap, MMEIOIIMX HUKaK He GOJbIIHH ypo-
BeHb 00ECIeYeHHOCTH TPebOBaHWM, T.e. 3a CYeT HTUCKPUMUHUPOBAHUS IPY-
rux moab3oBaTeneir MII-ceTu.

[Mosryuennbiit B mponecce onpenenenus z(d) wabop (6o, Mo, ...,0r, My)
faeT HOCTATOYHO MHPOPMATUBHYIO XapaKTEPUCTUKY KauecTBa OOCITYKUBa-
Hus mosb3oBaTededn MII-ceTu B 1meoM — 630 THOCHTENBHO K 06€CIeYeHHO-
cTH TpeGOBaHUi KOHKPETHBIX TATOTEIOIIUX Map. 31ech yA0OHO MOCTPOUTH
AMarpaMMy THIa TpeicTaBIeH ol Ha puc.4. [lo BepTUKAIBLHOK OCH OTIOXKUM
snavenus 6;, [ = 0,1,...,L, a 10 TOPU3OHTAJBLHON — CyMMapHble BEJUYH-
HBEI TPeGOBaHUE, KOTOPHIE MOTYT OBITH OGeceYeHbl Ha YPOBHE He BhIlIe [-T0,
IpUBeIeHHBIe K cyMMe Beex TpeGoBanuit mosabsopareaeidn MII-ceTu:

w3 4y d.

. i ] iceM
ZEUJ':D M;

Touku (po,60), (p1,61),...,(¢r,0r) coenmunm Mexmy coboi € TOMOIIBIO
“crTymenek”, Kak mokasano Ha puc.4. [loryanm crymengaryio pynkmuo 6(u)
— duaepamnmy obecneuennocmu mpebosanut. Jobas Touka (u,d) Ha nua-
TpaMMe O3HaYaeT, ITO AOJS 4 BeeX TpebGoBanuil obecmedena He Goiee, deM

Ha 6 - 100%.

Puc.4.



Crenennb HeobeCTIEYEHHOCTH TPEOOBAHUN TATOTEOIINX Map XapaKTepH-
3yeTcs TeM, HaCKOJIBKO HUXKE | IIPOXOIMT AuarpaMMa o06ecledeHHOCTH Tpe-
6osaunit. [liomans mon Gyuknueir min{l, #(x)} paBHa To#t YacTH Beex Tpe-
6oBanuit TaroTeomux map MIl-ceTn, KoTopas MoxeT 6BITHL obecliedeHa Mpy
CYIIEPKOHKYPEHTHOM paclipefeJeHud IIOTOKOB,

XdZGf Z 0, Z di,/ Z d; = Zmin{ziL(d),di}/ Z d;.

6, <1 €M, 1eEM 1eEM 1eEM

B wactrocTu, npm 6y <1

X=30 3 d,/> di=> zEd)) Y d

=0 €M, 1eEM 1eEM 1eEM

Boobmte ToBops, BekTop zX(d) He MakcMMMIMpYeT CyMMapHEIH TIOTOK BCEX TSTO-
TEOIMX Nap B ceTH (WHAaYe, OH BIOJHE MOT Obl OKa3aThCs THCKPUMWHAITMOHHBIM
ISl HEKOTOPHIX TIOJB30BaTENER), XOTS, OyAyIM HapeTo-ONTHMAIBHBIM, CYTTEPKOH-
KYPEHTHBIH MYJBTHIOTOK MAaKCUMU3UPYET Ha Z(¢) B3BEIIEHHYIO CyMMY 3HAYeHWH
norokos. Hanpumep, B ciiydae L — m B KadecTBe BECOBBEIX KO(D(DMIMEHTOB MOTYT
OBITEH BBHIOPAHEL JIO0OBE NOJOXATENbHEE Yucaa, a npu L = 0 (My = M) muOrUM
pPa3HbIM d MOXET COOTBETCTBOBATH OIMH M TOT XK€ BEKTOD BECOBLIX KO>(h(hHUIIHNEH-
TOB — HANpPaBJSIONMA BEKTOP TOH I'PaHU MAPETOBCKOH TpaHWIBl Z(c), KOTOPOi
npunangexut zX(d).

Hust magbHeHIero moJe3Ho 6yaeT BBeCTH OTAedbHOe oGo3HadeHue 1); =
n:(d) = ni(¢c,d) nas zF(d)/d; — obecnevennocTr TOTOKOBBIX TpeGOBAHMI i-i
TATOTEIONIEN TTaphl TP CYTePKOHKYPEHTHOM paclpeneJeHuH MTOTOKOB —

i def 6, mra 1€ M. (9)

Bekrop 1 = (91,...,7m) ONUCHIBAET pACIpelesieHHe TATOTEIOIINX Tap T0
ypOBHAM obecrieueHHOCTH TpeboBaHul, T.e. GaKTUUECKH XapaKTepusyeT 1o-
JOXeHWe KaXKIOW TATOTeIed maphl B ceTH (deM GOJbIIe KOMIOHEHTA 7);,
TeM JIyYllle MOJOXKEHWE TTaphl P; IO CPABHEHUIO ¢ IPYTUMU TATOTEIOUIUMY TTa-
pamu). EcTecTBeHHO, 5TO MOJNOXKEHNE 3aBUCAT OT €e PACIOJOKEHUS B CETH
(CTPYKTYPBI GU3NIECKOTO 1 JIOTHIECKOTO TPadoB), OT BEKTOPA ¢ TTPOIY CKHOM
CIocoGHOCTH ¥ 0T TpeGoBanuit d Becex TaroTetorux map. Takum obpasom,
BEKTOp 7} MOXKHO CUUTATH pellleHreM 3aladl HopMmarmuero2o anasu3da MII-
ceT¥ — aHaJK3a TOro, HACKOJBKO CeTh cllocoOHa obecneudTh TpeboBaHUs
MoJIb30BaTeNed (TpakTyeMble KaK 3alaHHble HOPMATHBEL) IIPH YCJIOBUA He-
TUCKPUMMUHUPOBAHUS.



