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Annotamus. [Ipeanararorcsi cmocoObl KOMIIAKTHOTO MPECTABICHHUS MATPHIBI IPHOPUTETOB OOJNBIION Pa3MEPHOCTH, HC-
MOJTB3YEeMOM ISl ONMCAHUS JUCLUILIHH IPUOPUTETHOTO 0OCIYKUBAaHHA 3a8BOK B CUCTEMaX C HEOIHOPOAHOW Harpy3Koil. Ito
MIO3BOJISICT CYIIECTBEHHO YMEHBIIUTh Pa3MEPHOCTh MAaTPHILBI IPHOPUTETOB MO CPABHEHHIO C MCXOAHOHU B Cilyyae OOJBIIOTO
Yucia KJIaccoB 3asBOK, IMOCTYMAIOMINX B CHCTEMy. PaccMoTpeHsl nBa crocoda MpeacTaBieHus] KOMIAKTHOW MaTpUIbl IpH-
OpUTETOB — JUIsl KAHOHMYECKOW M HEKaHOHMUYECKOW McXoAHOM marpuubl. [lokazaHO B3aMMHO OJHO3HAaYHOE COOTBETCTBUE
MEXIy MaTpHUIlel IPHOPUTETOB M €€ KOMITAKTHBIM MpeAcTaBleHneM. [1oydeHbl BRIpaKEeHUS IS IIepecdeTa dIeMEHTOB HC-
XOIHOM MaTpUIIBI IPHOPUTETOB B JIEMEHTHI KOMITAKTHOTO TMPEICTaBICHHUS W 00paTHO. [l KaHOHWYECKHX M HEKaHOHHYE-
CKUX KOMITAaKTHBIX MaTPHI] IPUOPUTETOB CHOPMYITHUPOBAHBI IPABHIIA TOCTPOCHUS KOPPEKTHBIX MaTpPHUIL.

KitroueBble ¢J10Ba: JUCIUIUINHA 00CTYKHBAHUS, MATPHIIA IPHOPUTETOB, KAHOHUYECKAsT MAaTPHUIIA IPUOPUTETOB, KOMITAKTHAS
MaTpuIa NPUOPUTETOB.
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Abstract. We propose methods for compact representation of priority matrix with high dimensionality, which is used to
describe priority queueing disciplines of demands in systems with nonhomogeneous load. This considerably decreases
dimensionality of the priority matrix in comparison with original values in case that the number of classes of demands,
entering the system, is large. Two methods for compact representation of priority matrix are considered: for canonical and
non-canonical original matrix. It is shown that there is one-to-one correspondence between priority matrix and its compact
representation. Mathematical expressions are derived for forward and backward recalculation of elements of original priority
matrix into its compact representation. Rules governing the construction of correct matrixes are given for canonical and non-
canonical priority matrixes.
Keywords: queueing discipline, priority matrix, canonical priority matrix, compact priority matrix.

IIpu uccienoBaHNM BRIYMCIUTENBHBIX CUCTEM M ceTelt [1, 2], MomeIsiMU KOTOPBIX CIIy>KaT CUCTEMBI Mac-
COBOTO 0OCITY’)KMBaHHUS C HEOJHOPOIHBIM MOTOKOM 3asBOK [3, 4], MCIOJNB3YIOTCS pa3IMYHbIE CIIOCOOBI OMHCaHUS
MIPUOPHUTETHBIX JMCLUIUIMH OOCITy)KMBaHHS 3asBOK pa3HbIX KiaccoB [5, 6]. Oquum u3 Hanbosee 3PEeKTHBHBIX

cpean Hux siBisiercst Marpuua npuopureros (MID) Q=[g, (i,j=1,...,H)], npenioxentas B [6], pasmepHOCTH
KOTOPOii OINPEJENAETCS YMCIIOM KIIACCOB 3asBOK F, MOCTYNAIOWKMX B CHCTEMy. DIEMEHT g, MaTpHULbl 3a/aeT
TIPUOPUTET 3asIBOK Kitacca i (i -3asJBOK) IO OTHOUICHHUIO K 3asBKaM kiacca j ( j -3asBkam): 0 — HET mpropuTe-

Ta, 1 — orHOcuTenbHBIN nproputeT (OII), 2 — abcomoTHeIi npuoputer (All). MarpuduHoe npencTaBiIeHUe MO-
3BOJISIET OXBAaTHTh OOJIBLIOE MHOXECTBO AMCIHMIUIMH ITPUOPUTETHOTO OOCIY)KMBaHUS M 00ecreduTs Tpedyemoe
KauecTBO (pyHKIMOHMPOBAHMS CHCTEMBI ITPU HAJIWYMN OTPaHWYECHHH Ha BpEeMEHa NPeObIBAHMUS B CHCTEME 3aBOK
pa3HBIX Ki1accoB [7, §].

Pemenne 3amau 60bII0N pa3MEPHOCTH, KOT/Ia YMCIIO KIACCOB 3asBOK JJOCTHI'AET HECKOJIBKUX JIECATKOB U
COTEH, TpebyeT pa3paboTKu crocoOOB KOMIIAKTHOTO NMPEACTaBICHUS MaTPHILbI IIPHOPUTETOB, YHUCIIO IEMEHTOB
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KOTOPOH pacTeT MpONOPLHOHANIBHO KBaJapary yucia kiaccoB 3asaBok. KommakrHoe npencrasinenue MIT no3so-
JSIeT 3HAYUTENIbHO COKpaTuTh pasMep Mmarpunpsl. K tomy xe MII sBiseTcs M30BITOYHON, MOCKOIBKY TOJBKO
H(H —1)/2 >1eMeHTOB SBISIOTCS WHPOPMATUBHBIMH, a ocTanbHble H (H +1)/2 31neMeHTOB OyayT paBHBI HY-

JII0 B COOTBETCTBHU C TPeOOBaHUAMH, npeabsiBisieMbiMd K MII [7]. B wactHocTH, B kaHOHMYeckux MII 3Haue-
HUS 2JIEMEHTOB, HaXOSIUXCS Ha INIaBHOW AMaroHalli U HIDKE Hee, Bceraa paBHbI 0.

JIy1g KOMIIaKTHOTO IpeAcTaBiIeHUs kaHOHNYecKkuX MII MOXHO MCIONB30BaTh MaTPUILY, COAEPIKAILYIO ABE
CTPOKH ¥ H cTONONOB:

TI€ Z; U Z,; — 4MCJIO 21eMeHTOB B cronbue j=1,H wncxonnoit MII Q, 3HaueHHs KOTOPBIX COOTBETCTBEHHO

paBHbI 2 1 1.
DJNEMEHTBI Z;; U Z,; ONPEIEISIOT YUCIO KIACCOB 3aBOK, HMEIOIIMX 110 OTHOLICHHIO K 3asABKaM Kilacca

J ATl u OIl cooTBeTCTBEHHO, NpHYeM Z; +z,, <H (j=LH).

Pa3mepHOCTh KOMITakTHON MaTpuibl npuoputetoB (KMII) Z paBHa 2H , uto B H /2 pa3 MeHbIIE pa3-
MepHocTu ucxogHo MIT Q.
Onementsl ucxonHoit MI1 Q, ucnons3yemblie B popMyax Juis pacueTa BpeMEHU OXKHIaHUs U TpeObiBa-
HUS 3asIBOK B cucteMe [ 7], onpeaenstoTcs no 3HaueHusM aneMenToB KMIT Z cienyroum oopazom:
2, ecmn i<z
q; = 1, ecmm z,; <iSzu +2,;
0, ecu >z +z,,.
Jnsa obecniedennst xoppektHoctTn KMII Z mo anHamorum ¢ kaHoHmdeckumu MII Q [7] paspaboraHsr
MpaBHiIa € MOCTPOCHNUS:

1. mms moboro j=1,H—1: 2]. SEN,me Ej =2z, +2,;;
2. ecm z; =z, =..=2,, (j=LH-m-1, m=]), 1o

1' Zj+m+1

> Z,+m
2' le+m+1 2m nin ZZj+m+1 2m .

OTH npaBHUIa COOTBETCTBYIOT IPaBUIIaM CTPOKH M OecriproputeTHOH rpymsl (BII-rpynmer) s kaHOHH-
geckux MIT Q [7]. OTcyTcTBHE TpaBMiIa, COOTBETCTBYIOIIETO MIPABHIIY CTOJIONA, OOBSCHIETCS TEM, YTO Tepe-

xon o KMII Z x pa3BepHyTOMy mpenctaBieHu0 Q aBroMarndeckd npuBoauT K MII, B koTopoii BeIMOMHAETCA

MpPaBUIIO CTOJOIA.
st mpencrasnenuss MIT mpou3BoNsHOTO BHAa (HCKAHOHHYECKHMX) B MATpHUIly Z TOCTaTOYHO BBECTH
TPETBIO CTPOKY, IEMEHTBI KOTOPOH Z;; ONpEJIENAIOT yPOBEHb NPUOPHTETA j -3a5IBOK, T.€. 33/1aK0T MPHOPHUTET-

HYIO MOCJIEZIOBATENBHOCTb. DTH 3JIEMEHTBI MOTYT OBITh ONpEJIENCHb] B PE3YIbTaTe YIOPSOYEHHs] B BO3PACTAIO-
el TIOCIEN0BATENLHOCTH CyMM (Z;; +Z,,), T.€. 1O MpaBuily Z;; <Zy , €ClU (z,,+2,,) <(z, +2,,), NpUYeM

eci (z,;+2,;)=(z, +2,), T0 z;; <z TOIBKO B ciydae z,; <z, . Ecim ke z, =z, 10 z;, =z; , T.e. 3asBKH
knmaccoB j U k oOpasyror BIl-rpymmy. OnHako mpeacTaBisieTcs: Oonee 1enecooopa3HbIM He BBIYHCIATH SIEMEH-
Tl Z;; BCSAKHUM pas, @ XpaHUTh HX B TPETHCH CTPOKE KOMIIAKTHOH MAaTPHLBL.

Taxum 06pa30M, KOMITIaKTHasg MaTpuia ZO B O6IJ_I6M ciydac 6y)1eT HUMCTb BU]]

2 Zp Zin
Z, Zy ZIp Zom
z z z

KommakTHast Matpuna Z, mo cpaBHeHHIO ¢ ucxonHoi MIT Q conmepkut B H /3 pa3 MEHBIIE 3]IEMEHTOB.
OnemeHTs! ucxonHOH MII Q ompenenstoTcs ciaeayonuM oopa3om:

— ecmm zy; 2z, 10 q; =0;
2, e zy; <z

— €M zy <Z;,TO g, =41, ecmm z; <z, Sz

0, ecm z;>z,.
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KOMIMAKTHOE MNPEACTABJIEHNE MATPULIbI MPUOPUTETOB...

Hampumep, 1151 KOMOakTHOM MaTpULIbI IPUOPUTETOB
41 0 411

Z,={0 1 0 1 0 1
4 31523

MMPUMEHCHUEC OIIMCAaHHOM npoueaypbl OIpeaCICHUA 3HAYEHUN PJIEMEHTOB MPpUBOAUT K cnez[yfomeﬁ MIT:

1 23 456

1{0 0 01 0O
212 0 02 00
Q=312 2 0 2 2 2.
4(0 0 0 0 0 O
512102 01
6/2 0 0 2 00

3aMeTI/IM, YTO BO BTOpPOM M IIECTOM CTOJ'I6H8,X KMII ZO 3HA4YCHUA YPOBHA NPHOPUTETA OJAMHAKOBLI U

paBHBI 3. DTO 03HAYACT, YTO 3asBKU 2-TO M 6-TO KJIACCOB UMCIOT OIMHAKOBBI YPOBEHBb MPUOPHUTETA, T.¢. 00pasy-
10T BIl-rpynmy.
INpaBua noctpoenus koppekTHeIXx KMIT Z, dopMynupyroTcst ciemyommM oopa3om:

1. ecmn z;; <z ,70 2; <z (j,k=1H);

2. ecmu Zjl = ij =..= i TO A J U l, OIMPCACIIACMbIX COOTBETCTBCHHO M3 YCJIOBUU: Z3j = max{zm ,...,Z3jm}

M Zy = Zzy, + 1, IOJKHBI BHIIOIHATECS CIIETYIOIIHME COOTHOMICHHS:
L. z,2z,+m;
2. z,2m WIN z, 2m,
LA Jisfoses s Sl =LH 3 Ji# Jy %o j3 m22.

Ecmn KMII Z, He ynoBIETBOpPSET NEPEYHCICHHBIM yCIOBHAM, TO OHA SBJIAETCS HEKOPPEKTHOM.
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