Maremaruka. Kommerorep. OOpazoanue. Bem. 7. Mocksa 2000.
© A.B.KoraHos

BEKTOPHBIE MEPHI CJIOKHOCTH, DHTPOIINU, UH®OPMAIINUH.
A, B. Koranos

Hayuno-uccnenosarensckuii uHCTUTYT CucTeMHBIX uccienoBaHuii Poccuiickoit
Axanemuu Hayx (HUMCU PAH). Poccus, 117218, Mocksa, HaxumoBckwuii nip., 1.36,
kopn. 1. Ilpu coapeiictBuu Poccuiickoro @onaa ®@yHaaMmeHtanbHbix MccnenoBanuii
(PODON), rpant 98-01-00798.

T. (095)332-4818, (095)143-2370, dbakc (095)719-7651
koganow@niisi.msk.ru .

mail:

2

1. ITocTanoBKa 3aga4H.

[IporukHOBEeHHE WH(GOPMAIIMOHHBIX TEXHOJIOIHMH W CBSI3aHHOIO C HUMH
MaTeMaTHYeCKOTO OIMUCAHWs OOBEKTOB BO MHOTrHME€ OOJaCTH HAyKH M IPAKTHKH
BBISIBIJIO HENOCTATOYHOCTb CYIIECTBYIOLIUX OINPENEICHUH Mepbl CIIOXXHOCTH,
sHTponuu u uHpopmaruu. [ToHsTHE CNOXHOCTH OBLIO Pa3paboTaHO PSIIOM aBTOPOB
JUIE KOHCTPYKTHBHOW TE€OpUU (PYHKUMIA, MPUYEM XapakTep STUX OINpENesIeHUH He
MO3BOJISIET pacuputh objacte ux npumeHeHus: [1][2]. Ilonstue wuHpopmammm,
BBEJIEHHOE B paMkax Teopuu koauposanusi K. IlleHHOHOM, (pakTWdecku NmpUroIHO
TONBKO ISl aHAlW3a 3arpy3kd KaHAJOB CBSI3M INPU Iepeade CHUMBOJBHBIX
MOCIIEIOBATENIPHOCTEHl M COBEPIIEHHO HE OTpakaeT COAep)KaHHe IepenaBaeMbIX
coobmenuii [6]. PopmanbHOE NpPUMEHEHHE TAaKOW Mepbl MHGOPMAILUH MOXKET
NPUBOAWTL K TMAapajOKCaJIbHBIM pe3yiabraTaM. Hampumep, ecium IMOJy4eHO
coo0meHne,  yBEIMYMBAKOLIEE  MHOXECTBO  BO3MOXHBIX  (OXKHMIA€MBIX B
MOJIETUPYeMOH CHUTyalluM) aJbTEPHATHB, Mepa HWH(POpPMAIMH OTPHULATENbHA (YeM
OoJpIIe HOBBIX BApPHAHTOB, TEM MEHbIIE Mepa MOJy4eHHOW HMH(OpMAILUH), a MpH
M3MEHEHHH MHOXECTBA AJbTEPHATHB C COXPAaHEHMEM HX 4HCIa HHpOpManus
HyJIeBasi HE3aBHCHMO OT LIEHHOCTH 3THX CBeAeHwil. B 3Toit pabote aBTOp nmenaer
MOMBITKY J1aTh JOCTATOYHO 00liee KOMOMHATOPHOE ONpEAETICeHHE MEp CIIOXKHOCTH,
SHTPONHUH M MHPOPMAIUH COOOIIEHHs, MPUMEHUMOE JIJIsI OIMMCAHUS MPOU3BOJIBHBIX
KOHEUYHBIX CTPYKTYpP MaTeMaTUYeCKUX Mozeneil (0e3 NCIoIp30BaHus BEPOSTHOCTHBIX
onucaHuii [6]), COOTBETCTBYIOILIEE HHTYUTHBHBIM MPEICTABICHUSIM.

[ToHsiTHE CIIO)KHOCTH TMPEAIOoiaraeT BbIOOP UHCIIOBBIX XapaKTEPUCTHK B
COOTBETCTBHE C TPeOOBaHMSIMH 33/a4M, A€ HCIosb3yercs moaenb. OmHa Monenb
MOJKET MMETh MHOTO HE3KBHBAJIEHTHBIX MEp CIIOXKHOCTH. | TaBHas 3a/a4ya BBEICHHS
TAKOH Mephl - 5TO PAHXHUPOBAHHE MATEMATHYECKHX MOJENed Mo MOTPeOIeHUI0 TeX
WJIM UHBIX PECYPCOB MPH UX HOPMATUBHOM IPUKIIATHOM HCIIOJIb30BaHUU. Heckonbpko
NMONOOHBIX YHCJIOBBIX XapaKTEPUCTUK MOTYT 00pa3oBaTh BEKTOP CIIOXKHOCTH,
OTPaXAIOLIMi pa3Hble acnekTel norpedneHus pecypcoB. CkanspHylO Mepy
CJIO)KHOCTH MOJKHO TOJIYYHTb, 337aBasi CHELHATIbHO IOAOOPAaHHYID HOPMY TaKOTO
BEKTOpa C y4ETOM 3HAYMMOCTH KKAOTO pecypca.

[lonsiTne mHpOpPMAIMK B CONEP)KATEIIbHOM aCHEKTe O3HA4YaeT coobuyenue,
cojieprKalee COBOKYITHOCTb CBENEHUIH 00 M3MEHEHHWH CTPYKTYpPbI WM ITapaMeTpOB
Marematudeckoii mozenu. Tepmun “Hnpopmayus” O3HAYa€T TOJBKO UUCIOBYIO
Mepy 3TuX m3MeHeHuid. Eciu juis Monenu BBeeHa YMCIIOBAsi MM BEKTOPHAs Mepa
CJIO)KHOCTH, TO Mepa MH(POPMAIH TOJDKHA MMO3BOJISITh BBIYHCINTh HOBOE 3HAUEHHE
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BEKTOpa CIIOKHOCTH Uil W3MeHeHHOW wMoxenu. Ilostomy, B oOmem ciy4ae
uHpoOpManMsi TaKke JOJKHA ObITh  BekTopoM. Hopmy BekTOopa MOXKHO
paccMaTpuBaTh, Kak OOIIyl0 CKIAPHYID Mepy HHpOpMamuu, OT KOTOPOit
€CTECTBEHHO MOTPeO0BaTh MOHOTOHHOCTHU MO KAKAOH U3 KOMIIOHEHT BEKTOpA.

Kpome mnoHATHS CIHOXHOCTH W WHGOPMAIMH, MOJENb XapaKTepU3yeTcs
pa3HoOOpa3ueM BO3MOKHOTO BbIOOpa BAPUAHTOB €€ COCTOSIHHS. JTa XapaKTePUCTHKA
TPAOULIOHHO HA3bIBAETCS KOMOWHATOPHOW JHTPONHEH MOAEIH. OO6b14HO
MaTeMaTHyeckas  MOJeNb  JOMyCKaeT  HEeCKOJbKO  OMNpeneseHUH  IOHATHUS
“cocmosinue”, W KaxXIOMy OIpeneneHur0 Oyner COOTBETCTBOBATH CBOSI Mepa
sHTponuu. ConepkaTeNbHO, COCTOSIHHME - 3TO BO3MOJXKHBIM PEXHUM MM CIIOCOO
ucnonp3oBanust  moxenu. Cnenys bBonbuMaHy, KOMOWHATOpHas  SHTPONHSA
ompenessiercsi, Kak JorapupmM dYHclIa COCTOSHHI MOJENM, W HMEHHO Tak
SHTPOIMUIHAS Mepa MOJIENH 3aBUCUT OT OIpeeIeHHsI COCTOSTHUS.

Taxoil moxxon MCKIOYaeT NMPUMEHEHHE Mep CJIOXKHOCTH M MH(OpMaLuu K
0o0BeKTaM, He IMEIOLTIM MAaTEMAaTHYECKOW MOJIENH, WIIH K MOJIEJISIM, 1l KOTOPBIX HE
onpeneseHsl nmotpedisiemele pecypebl. K 3ToH kateropuu OTHOCATCS MPOU3BEICHHS
HCKYCCTBa WJIM YUCTO TEOpeTHYEeCKHe KOHCTPYKIMHU. OHAKO, KaK TOJBKO BO3HUKAET
BOIPOC O BOCHPUSATHH 3THX OOBEKTOB HUEJIOBEKOM, CPa3y BO3HHKAIOT OTPAHHYCHHS
[I0 pecypcaM BpeMEHH, BHUMAaHUsl, YyBCTBUTEIBbHOCTH, NMaMsTH U T. A. U TOr7la Mepa
CJIO)KHOCTH CTAHOBHTCS yMecTHOH. OnHaKo AJisi ee BBeAEHUsl TpeOyercs MOCTPOHTH
MaTeMaTHYeCKYIO0 MOJIENb IMOTPEOIeHHsI STHX PECYPCOB.

B nanHO#i paboTe CTPOUTCS MOJENb HCHOJB30BAHUS PECYPCOB MaMSTH M
aJpecHOro TIPOCTPAHCTBA KOMIIBIOTEPOB [JIsl 3alMUCH IIHPOKOTO  KJjlacca
MaTeMaTHYECKUX KOHCTPYKLUH, W BBOAUTCA COOTBETCTBYIOLEE IOHATHE
uHpopmanmu. Jlns TOro ke kjacca Mojeneld BBOOUTCS Mepa KOMOMHATOPHOM
SHTPONHUH HECKOJBKUX THUIOB. BCe Mepsl MMEIOT BEKTOPHYIO (HOpMY, M MEXIy HUMU
HMEETCs] THTepEeCHas! CBsI3b.

2. ®opmajn3anusi NOCTAHOBKH 3aJa4H.

B nmanbreiimem Oyner MCMONB30BATHCS ClieAyromas TepMuHoorus. “Cocmas
Mooeny” - HAOOpP CTPYKTYPHBIX 3JIEMEHTOB MOJeNH (MHOXKECTBA, WX 3JIEMEHTHI,
OTOOpaXeHUST M OTHOLIEHMs), 1O KOTOPBIM ONPEAEISIeTCs “‘CIOAHCHOCMb ™, Kak
BexTopHast mepa coctaBa X=(X1,...,Xn). “Coobuenue” - omucaHue H3MEHEHHil B
MOJIeNIH, TAHHOE B TEPMHHAX ee cocTaBa. DaKTHUYECKH, 3TO MaTeMaTH4YecKasi MOJIeNb
n3MeHeHniH. Tum BO3MOXHBIX COOOINEHHMH BXOOUT B ONHCAHHWE MO
OTHOCHUTENTLHO 3THX COOOIIEeHWH BBOJUTCS BEKTOpPHAs Mepa Y:(yl,...,ym)
(“naopManus”’), TO3BOJISIOLIAS] BBIYHCIUTH HOBYKO CIIOKHOCTb HM3MEHEHHOW
MOJIEJIH, UCTIOJIB3Ys MPEXHHUI BEKTOP CIOXKHOCTH.

(1,0 X 0)=F (X1, Xn) YireeesYim) (1)

“Cocmosanue” - xOMOWHAIMsI 3JIEMEHTOB COCTaBa MOJENH, OMPEAeISIFOINast

HEKOTOPbIN pexkuM ee paboThl. “Omumponus’ - norapupmudeckas mepa S uucia N
OTIPEEeNICHHBIX ISl MOAEH COCTOSIHUIL.

S=log N ; N=| STATE SET |; (2
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ApryMeHTHl B TNOJB3Y TaKOH Mepbl SHTPOIUHU Te K€, YTO B KIACCHYECKUX
padorax bonbpivmana, Illennona, Kommoroposa. I'nmaBHOe XapakrepuCcTHYECKOE
CBOICTBO 3aKJIOYAETCss B TOM, YTO SHTPONHS JUII COBOKYIMHOCTH JIByX B3aUMHO
HE3aBUCHUMBIX MOJEJIEH PABHA CYMME X SHTPOIUI.

VYHUBEPCAIBbHBIM SI3BIKOM JUJIsl ONHMCAaHUS MOAENeil BblOepeM OTHOLIEHHE
unaykuuu | Ha mHOxkectBe |  snemeHTapHbIX 00bekTOB (“mouex’), KOTOpoOe
onpenessieT st Kaxaoi Touku t (kak 1t “yenmpa undykyuu”’) HEKOTOPYIO CUCTEMY
| (t) mommuOXecTB (“unOyKmMOpO6” 3TOi TOYKH) M3 TOTO e MHOXecTBa 1. Ecmm

noamuoxectBo V - uHgykTOop Touku U ,T0 Gymem obosHauars 310 V~t wm V~t/| |
€CIIH Ha/I0 yKa3aTb KOHKPETHOE OTHOLIEHHE WHAYKUUU. MHOXKECTBO TOYEK, UL
KOTOPBIX CHCTeMa MHAYKTOpOB He mycta, obo3naumM 1/l | a nomomnenme T/0 . B
[3][4] moka3aHO, 4TO TaKUe OTHOLIEHUS MO3BOJISIIOT OMUCHIBATH MPAKTHYECKHU JIFOObIE
MpoLEeCcCHl U rpynmbl nmpeobpasoBanuii. OTHOIIEHUS MHIYKLUWH, YAOBJIETBOPSIOLINE
HEKOTOPBIM  JIOTIOJIHUTEIbHBIM  TpeOOBaHMsM (MHAYKTOPHbIE IPOCTPAHCTBA),
000011ast MOHSATHSI HAMIPABJIEHHOTO rpada U TOMOJIOTHH, MO3BOJISIFOT MOJAETHUPOBATH
00BEeKTHI B (hOpMe aKTHBHOMW Cpebl, TAe MEXIy 3JIEMEHTAMH MePEeNaroTCsl CHTHAIIBL.

Hanee Oynmer mpenmosiaraTbCsi, YTO MOJENb ONHCAaHA B (OpME KOHEYHOTO
OTHOIIECHUS MHAYKLUH, KOTOopoe Oynem HasweiBath “‘H-cmpykmypoii”. Jns npyrux
croco00OB ONMUCAHUS MOJIEJIEH HIKE IMPUBEACHHBIE (POPMYIIBI CIIOKHOCTH, SHTPOIHH,
uHpOpPMALMK HE MPUTOTHBI, OJHAKO CaM MPHUHLMUI WX IMOCTPOCHHUS, U3JIOKEHHBINA B
MMOCTAHOBOYHOM YaCTH CTAThH, OCTAETCS B CHIIE.

Jnsi MHOYKTOPHBIX MOJENEH BBEAEM HECKOJBbKO OINPENENeHHl MHOXECTBa
COCTOSIHUH.

CocrostHre THNA “npocmas c6s3v” ONPEAENICHO KaK OJHA IENoYKa

(t; V;0), tinT,Vinl(t),ginV; 3

CocrosiHue TUNa “nomeHyuanvHAA C6:3b”° ONIPENENIEHO, KaK COBOKYIIHOCTb
5JIEMEHTOB, BBIOPAHHBIX 10 OJHOMY U3 KaXIOoro wuHAykTopa HW-CTpyKTypHI,
COBOKYITHOCTh HHAYKTOPOB, BBIOPAHHBIX ITO OJHOMY JJISI KQXKJIOTO LIEHTPA MHAYKIIIH,
U OAHOH TOYKH, BBIOPAHHOW W3 BCEX LEHTPOB MHAYKIMH. Takoe COCTOSHUE JUIS
Ka)KA0T0 U3MEHEHUs LIEHTPa UHAYKLUU Y>K€ COJEPKUT FOTOBYIO IPOCTYIO CBS3b.

(t; {V|VinI(®,zinT}; {glginV, Vini(2),zinT}), tin T; (4)

Cocrostnue Tuna “mynsmuepagh” obpasyror Tpu nonruma (tvG), (tWQG),
(QWG), B kaxaoM U3 KOTOPBIX TMOTEHIMAIbHAs CBSI3b HA HEKOTOPBIX YPOBHSIX
oOpa3yeT He 3JeMEHT, a MOAMHOKECTBO COOTBETCTBYIOINErO BHOA. DTH COCTOSIHHUS
OMMCHIBAIOT [JIsl KAKIOTO HIEHTPA MJIH MOAMHOXECTBA [IEHTPOB MHOYKECTBO MPOCTHIX
CcBsi3eil.

(t; {V| Vin1(2), zin T}; {G| Gsubset V, Vin I(2), zin T}),

tinT, - (tVG).

(t; {W| W subset 1(2), zin T}; {G| G subset V, Vin I(2), zin T}),

tinT, - {(WG).

(Q; {W|Wsubset 1(2), zin T}; {G| Gsubset V, VinI(2), zin T}),
Qsubsetin T; -(QWG). 5)

-y NS YA y -
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OTHOCHTEJIBHO ATUX IISITH THIIOB COCTOSIHHI 6YI[YT BbIUUCIIATBCA BapUAHTHI
SHTPONHNU MOICIIN.

3. OneHka cJ105KHOCTH MOAeJIH H HHPOPMALHH CO00IIeHHS.
CnoxHocth Mopmenu OyneM OLEHHMBATb OTHOCHTENIBHO pecypca HaMsTH,
HeoOxonuMoit i ee 3anucu. BooOre rosopsi, mpupoaa maMsaTH HECYyIeCTBEHHA, HO
KJ'IaCCH(I)HL[pr;I €€ Ha IaMsATb KOAOB U MaMATb aAPE€COB, Mbl HEABHO IMPEATIOJIaracMm
KOMITBIOTEPHYIO CHCTEMY XPAHEHHUs] MaHHBIX. OJTO OCTATOYHO AKTYaJbHO ISt
COBPEMEHHOTI0 criocofa MaTeMaTHueCKOro MOJIETHPOBAHMS.

Komei Towek Tpebyror mmummbl koma S 1)=l0g(|T|)6ur. Anmpecamus
manykTopa mis marnoro nentpa uraykmua Tpedyer L(I (€)=l (t)|log(|l (t)]) 6ur ¢
nmunoit omuoro aapeca S(I (). Anpecarms Touex unmykropa tpedyer L (V) 6ur ¢
nmusoit onHoro agpeca (V). Jlna obmuoctu o6o3Hauenuii 6ymem cuutath S(0)

0 . - o
CHMBOJIOM, YAOBJIETBOPSIOIINM YCIOBHIO 2%9=0: L (0)=0. Torna o6muit o6sem
y p y
aIpPECHOM MaMSATH:

Amem(T,1)=L(T/1)+sum{L(l (t))+sum{L(V)|Vin I(t)}|tin T}; (6)
HeoOxoaumast 1yinHa agpecHOTO PErucTpa:
Reg(T,D)=S(T/I)+max{(1 ()|t in T}Hmax{S(V)|V in I(t),tin T} (7)

C y4uerom 3armoMUHAHUS KOJA TOYKH 10 KKJIOMY aipecy B HHAYKTOpe oOrast
MaMsATh COCTABJISAET:

Mem(T,1)=L(T/1)+sum{L(l (t))+ sum{|V|(S(V)+S(T))|V in I{t)}|tin T}=
=Amem(T,1)+S(T)sum{|V| |V in ()}, tin T}; (8)

B xauecTBe BEKTOpaA CIOKHOCTU MOKHO MPUHATH
Comp(T,N=(X(T),S(T/l), Amem,Reg,Mem) (9)
JLnst BBeIeHHsI BEKTOpA UH(POPMALUU MOTPEOYIOTCS ABE BETMYUHBI:

Z(T,1)= sum{L (1 (0))+sum{L(V)|V in | ()}t in T};
R(T,)=sum{ [V| | VinI(t), tin T }. (10)

CooOmenne 00 wu3meHeHuH W-CTPYKTypbl CONEPXKUT TPU MHOXKECTBA!
MHO€ECTBO M  Touek, oTOpachiBaeMbIX BMECTE€ CO CBOUMH HHIYKTOPAMH,
MHOxecTBO W  HOBBIX TOYEK, U HOBbIE HHIYKTOPBI 3THX TOUEK, OOpasyroiue
OTHOLIEHWe WHAyKIMM B Ha HOBOM MHOXecTBe Touek. Toduka cuuTaercs
OTOpOLIEHHOH, ecu U3MEeHWJICA XOTs1 Obl ofuH ee MHAyKTOp. UHAyKTOp cumMTaercs
yIaJeHHBIM, €Ciii yaaieH ero ueHtp. [lo mHoxkectBy M onHO3HAUHO Ompenensercs
MHOXECTBO yAajeHHbiXx UHAyKTOpoB A. Torma B kadecTBe Mepbl MH(pOPMALUU
COOOIIEHNs] MOXHO MPHUHATD CIECAYIOIUI 1eCATUMEPHBIN BEKTOP:

Inf(M; W,B)=( S(M/1), S(M/0), Reg(T-M, I-A),Z(A),R(A);
S(W/B),S(WI/0), Reg(W,B), Z(B),R(B) ). (11)

Senonen u HoyMen epemenu. T.2 (1), 2005, C.24-30 cmpanuya 4 us
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Ilo stum AAHHBIM MOKHO BbBIYHCJIMTh HOBO€ 3HAUCHUE BBCKTOPA CIIOXKHOCTH.

|TnaN|: ZS(T)_ZS(M/I)_ZS(M/0)+28(W/B)+28(W/O).

[T rend| |2 25T70_2SMID pSWIE), '
Amem(new)=Amem(T,1)-L(T/1)+L(Tnres/l)-Z(A)+Z(B);
Reg(new)=max{Reg(T-M,|-A); Reg(W,B)};
R(D)=(Mem(T,1)-Amem(T,1))/S(t);

Mem(new)= Amem(new)-R(1)S(T)+(R(1)-R(A)+R(B))S(Thew); (12)

4. BeKTOpHAasA JHTPONHS MOJEJIH.

Jnist COCTOSIHUSI THUIA TPOCTAsi CBSI3b SHTPOIHUS ONpENeNseTcs, KaK Jorapudm
9yhciia TPOCThIX CBsized (ckamsip). [l NOTEHUMAIbHBIX CBS3€H €CTECTBEHHO
pa3fenuTb SHTPOIMIO LIEHTPOB MHAYKLUH M 3HTPONUI0 MHAYKTOPOB. AHAJOTHYHO
BBITJISIIAT U IByXKOMITOHEHTHBIE SHTPOIMH MYJIbTUrpada.

Sim(T,1)=log(R(1)); (13)
Spot(T,1)=(S(T), sum{S(1 (1)) +sum{S(V(D))|V in 1 (O}t in T/ }); (14)
Sive(T, 1= (S(T), sum{S(I (t))+sum{[V(®] [V in 1)} |t in T/})=

= (S(T), sum{S(I (t))| tin T/IH+R(1)); (15)
Swa(T,1)= (S(T), sum{|I ()|+sum{|V(t)| [V in I®)}tin T/})=
=(S(T), sum{[I (V)| | tin TA}H+R(I)); (16)
Sowe(T,1)= (IT], sum{|I (t)[+sum{[V(t)| [V in I®)}Htin T/1})=
=(IT], sum{|I ()] | tin T/A}+R(1)); (17)

MOXHO OTMETUTh HHTEPECHYI0 AHAJIOTMYHOCTb, HO HE TOXXIECTBEHHOCTD,
BBIPDAXKEHUN [JIs1 CIOXXHOCTH W SHTPONUHU. [l KaXAOro THUMA 3HTPOMHUH TaKXKe
MOXXHO BBECTH CBOH BeKkTOp HH(popmaumu cooOmeHus. 3aMeTUM, YTO BEKTOPBI
uHpOpMALMK, BBEACHHBIE JUIA PA3HbIX BEKTOPHBIX OLEHOK CIIOXKHOCTH WM
SHTPONHUH, MOHO OOBENUHSATH B PACIIMPEHHBIH BEKTOP WH(OPMAIUH, MPUTOIHBINA
IUTSL BCEX 3TUX OLIeHOK. Hampumep, U1si MOTEHIMATIBHBIX CBsA3EH BEKTOp MH(GOpMAITUN
U OIeparop mpeodpa3oBaHMsI CIOKHOCTU UMEIOT BHJ

Infpe(M; W;B)=(S(M), P(A); S(W), P(B)) where
P(1)=sum{S(I (t))+sum{S(V)|V in I ()}|t in T}; (18)
S(Tren) = 10g(2X"-2%+2%"); P(lne) = P(1)-P(A)+P(B);

5. HocaenoBaTeJbHOCTH COOOIEHMH.

B paccMOTpeHHOM BbIllIE MMOAXOAE KJIaCC BO3MOXKHBIX COOOIIEHHIA IOKEH
ObITb CTPOro OMpenesieH BMEeCTe C TUIOM MaTeMaTHueckoil moxenu. Bciencrsue
3TOr0, HEKOTOpasi MOCJeNOBaTeJbHOCTh COOOIIEHHIT MOXeT He O00pa3OBbIBATH
HOBOT'O COOOMLIEHHs. ITO MPOUCXOIUT, €CIIA OUYEPEAHOe COOOIIEeHHe OKAa3bIBAETCS HE
COOTBETCTBYIOLUM TOH MOJENH, B KOTOPYH MpeoOpa3oBaid HMCXOJHYIO MOJEIb
npenbinyuue cooOmenus. Hampumep, 310 coolOmeHue Moxker mnoTPedOBATH
YCTPaHUTh YK€ HECYLIECTBYIOIIWI B Moaenau (parMeHT, wid A00aBUTh (pParMeHr,
IUIl COTJIACOBAHUSI C KOTOPBIM TpeOyIOTCsl yhajeHHble paHee aetanu. IlosTomy
cooOmeHust 00Mamar0T JHIOb YAaCTUYHOW CIIOCOOHOCTBIO K  0Opa3oBaHMIO
JOMyCTUMBIX ~LENOYeK, © JTO TpeOOBaHWE MPUHLUUIHAIBHO Uil  JIEOOOMH

EeHoer U HoyMeH spevent. T2 (1), 2003, £ 24-30 CIMPAMLLT 5 W3
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dopmanmuszaumu  comepxkarenbHOW — wHGOpManuu.  JIOTOBOpEeHHOCTH — THMA
«UTHOPUPOBAThb  OECCMBICIEHHbIE COOOIIEHHWs] B  LENW»  SBISIIOTCS — YHUCTO
(OpMaNbHBIM pacCIIMpEHUEM TEOpPHUH, 3aTPYAHSIOIMHMM €€ HWHTeprnperanuro. B Tex
CiIydasix, Koraa cooOmieHusi oOpa3yrOT CMBICIOBYK LEMOYKY, [0 HUM MOXKHO
chopMyIMpOBaTh OOHO JKBUBAJIEHTHOE CoOOIIeHHe, cpa3y mpeodpasyroree
HCXOAHYIO MOJIeJIb K OKOHYATEIbHOMY BUJY.

PaccmoTpum 3T0 Ha mpumepe MHAYKTOPHBIX CTpykTyp. CooOumeHus B 3ToM
clly4ae MMEIOT BUJ, YKa3aHHbII B aprymenTe unpopmauuu Gopmyssi (11): (M; W,B).
IlycTe MMEIOTCS [Ba MOCIEIOBATEIbHBIX COBMECTUMBIX cooOmenus (M1, Wi,Bs),
(M2; W,,B,). Ipuuem kaxkmast M-KOMIIOHEHTA MMO3BOJISIET ONPENETUTh 10 MOAETH
cBOoK0 mHAYKIMIO A. Torna 5KBUBaJEHTHOE UX MOCJIEAOBATEILHOMY HMPUMEHEHUIO
eanHOe COOOIIeHrne UMEET CIIEAYOHit BU (BCEe OMEpPAI[MH HAZl MHOXKECTBAMHU).

W=W; -M; +W, ; B=B;-Ax+ B;; M=M; + TM3; (19)

6. UnTepnperanus B CTATHCTHYECKOH (PH3HKE.

Mopenb B3auMOIEHCTBUSI B HEKOTOPOM COBOKYITHOCTH YaCTHULl MOXKHO
MOCTPOUTH B ()OpPMe OTHOIICHHSI HHAYKIMK. B 3TOM Cllydae SHTPOMHs MOJENH
MPUOOpPETaeT CMBICT CTATUCTUYECKOUW SHTPOIUH B3aUMOAEUCTBUS, U, BAPbUPYSI
MOJIeJTH, MOKHO aHAJIM3UPOBATH BIIUSIHUE U3MEHEHHUsI CTPYKTYPbl KOJUIEKTHBA Ha
SHTPOIIHIO.

Mopnensto komuektuBa w3 N wacTtui, cBOOOJHO BCTYMAMOINMX B ITAPHBIE
B3aumopeiicTusi, sipisiercss U-otnomenue T, [T|=N, t~T for all t in T. Torna
SHTPOTHS MAPHOTO B3aUMOAEHCTBYsI paBHA Sgm=210gN , a SHTPOMHUS KOJUIEKTHBHOTO
B3aumoneiicteust  Sve=N>. PaccmarpuBaroTCsi BTOpbIE KOMIIOHEHTHI BEKTOpPa
SHTPOIIHH.

Ecnu xo/iekTHB pa3fenieH Ha HeCKOJIbKO PAaBHBIX YACTEH, MEXKIY KOTOPBIMU
HET B3auMOAencTBUH, TO M-OTHOIIIEHNE UMeeT B

T=To+. +Tm: [TEN; [TEN/M; t=T,, tin T, i=1,...,m. (20)
(Sim) 2=2log(N)-log(m);  (Swva)2=N?/m . (21)

Takum  oOpasom,  pasOueHume  KOJUIEKTHMBA  9acTull Ha  ciabo
B3aMMOJEHCTBYIOIINE (PparMEeHThl 3HAUYUTENLHO CHIDKaeT 00a BHIa SHTPONHH. DTO
OOBSICHSIET TEHACHLUIO B OMOJOTHYECKOH 3BOIIOLUH K ()parMeHTaLi OPraHU3MOB U
coolmiecTB (KJIETOYHBIE CTPYKTYpBI, 0co0H, ctau). B coumyme mo Toii ke mMpuU4HHE
BO3HHUKAET pa3jesieHre OOINecTBa MO TEPPUTOPHUSM, CIENHMAIbHOCTSM U T. M. Ha
OONBLIYIO POJIb CTPYKTYPUPOBAHUSL B MPOLIECCAX, U3MEHSIIOLINX SHTPOIHUIO, YKa3aHO
B [5][6].PocT sHTpomuu XapakTepeH TOJIBKO B TE€X MPOLIECCaX, TAe Pa3pyLIarTCs
rpaHuLpl B3aumozencTsus. IlocTpoeHue u moanepkaHue rpaHul TpeOyer 3arpar
SHEPTUH, BCJIEACTBHE YE€ro B M303HEPreTHYECKUX MPOLIECCaX YHTPOIUs He yObIBaeT.
O):[HaKO AJid  OTKPBITBIX MTPOLECCOB XapPaKTEPHO ABYHAIIPABICHHOC W3MCHCHHE
sHTponuu. Hanpumep, npu pa3BeTBIeHUHU pycCia PEKU SHTPONMS B CEYEHUM ITOTOKA
MajaeT, a NpU CIUSIHUK PYKAaBOB B OJHO PYCJIO - BO3PACTaeT.

7. Ciiyuaii onucaTeIbHbIX MoJeIeii.
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Jnst cnydass 6a3 OaHHBIX, KOTZa MOJEb MpencTaBisier coboi mpocToe
omucaHue, T. €. HaOOp 3JEMEHTOB-TEKCTOB C CaMOMHAyKLHMe# (CBsi3b TOJBKO Ha
celst), CIIOKHOCTh HMEET BHJ

Comp(T,1)=((T), S(T),L(T), X(T), 2L(T) ) (22)
U HE 3aBHCUT OT pa3Mepa COCTaBISIFOIIUX TEKCTOB. JTO CBS3aHO C MPEAIOI0KEHHEM
ONTHMAJBHOIO KOIMPOBAHHS 3JIEMEHTOB MOJENM, CAEJIAHHOM IpH OLEHKe oOmiei
namaTd mMozenu. /s peanpHbXx 0a3 JaHHBIX 3TO MPENNOJIOKEHUE, KaK MPaBUIIO, HE
BBIMOJHEHO. B 3TOM ciydae Mepa CIOXHOCTH HE OTpPaXkaeT CEeMaHTHKY,
CBSI3BIBAIOIIYIO0 CJIOKHOCTh C JUIMHOW TEeKCTOB. Ee MOKHO HMHTEpIpeTHpoBaTh, Kak
CJIO)KHOCTb aAPECHON CTPyKTyphl 0Oa3bl. M3meHeHume coctaBa 0a3bl H3MepsieTcs
uHpopmManmen
Inf(M,W,B)=(S(M),S(0),5(T-M),0,0,5(W),$(0),S(W),0,0).  (23)

3amerum, uto mpu |T|>2 BEKTOpP OCTAETCS TMOJNIOKUTENBHBIM, TaXKe €CIIH YHUCIIO
51eMeHTOB 0a3bl JaHHBIX HE YMEHBLIWJIOCh, B OTJIMYME OT OOBIYHOH Mephl
KOMOMHATOPHON WH(OpMAaLK, KaK HerodsHTpomuu. B TO e Bpems, mpu [T|=2,
IM|=1, |W|=1 undopmanust obuymnsiercs, kpome cuMBosimdeckux koopauHaT S(0).
DTO TOXe CBSI3aHO C THUIOTE30H ONTUMAIBHOIO KOAMPOBAHHMA M HE OTPaKaeT
CeMaHTUKU. BeposiTHO, ciaydalli  TEKCTOBOro OmNHMCaHUs OOBEKTa HE Cleayer
paccMaTpuBaTh, Kak MareMarmdeckyro mozenb. OH TpeOyer Apyroro ompeneneHus
BEKTOPOB CIIOKHOCTH M wuHpopMaruu. Hampumep, eciam 3a 5JIEMEHT TEKCTOBOM
MOJIEJIH MIPUHATH OJIMH CUMBOJI, CBSI3aHHBIH C MPEAbIAYIIUM (TIepBBIi — ¢ co00ii), TO
MOXHO moTpeboBaTh |[T[>2, u ykasaHHblE CEMAaHTHYECKHE HECOOTBETCTBUS
npakTHyecku ucuesHyt. [lpu 5ToMm B kadectBe T (uUrypupyer MHOKECTBO CHMBOJIOB,
a MOZenb TpencTaBisieT co0OW uX mocienoBareabHOCTh. Dopmynsl (22)(23)
COXPaHSITCSL.
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