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A.H. ITABJIOB
KIACCUOPUKAIIMA MOHOTOHHBIX U HEMOHOTOHHBIX
NHO®OPMAINIMOHHbBIX CUCTEM HA OCHOBE TEHOMA
CTPYKTYPBI

Ilasnos A.H. Kinaccupuxauusi MOHOTOHHBIX 1 HEMOHOTOHHBIX HH(OPMALIIMOHHBIX CHCTEM
HA OCHOBE FeHOMA CTPYKTYPbL

AunHoTtanus. B nanunoii cratee mpoBeneHa kiaccuduxarus nHGopManuoHHbIX cucteM (MC)
Ha MOHOTOHHBIE I HEMOHOTOHHBIE CUCTEMBI IIEPBOTO U BTOporo Tumna. [Toka3aHo, 4To Kiaccu-
(hUKALMOHHBIC NPH3HAKH JAHHOH CHCTEMATH3allMi XPaHATCSA B FEHOME CTPYKTYpPbI HCCIIETye-
Mol cucrembl. PesymbraTtel Mopdonormdeckoro anamm3a VIC 1O3BOISIOT JOMOIHUTENBHO
IIPUBJIEKATh JUIS KOMIUIEKCHOTO €€ MCCIIeIOBaHNsI MaTeMaTHIECKUH aIapaT HeUeTKHX rpadoB
U METOJIbI KOTHUTHBHOTO MOJICTIUPOBAHUSL.

KioueBnle c10Ba: MOHOTOHHAS U HeMOHOTOHHAst MIC, TeHOM CTPYKTYpBI, KiIacCH(pHKAI.

Pavlov A.N. The classification of monotonous and nonmonotonous information systems
based on genome of structure.

Abstract. In this paper, the classification of information systems (IS) on monotonous and
nonmonotonous system of the first and second types has been performed. It is shown that this
systematic classification attributes are stored in the genome structure of the system. The results
of morphological analysis of the IS can increase awareness for the integrated study of the
mathematical apparatus of fuzzy graphs and cognitive modeling techniques.

Keywords: monotonous and nonmonotonous IS, genome of structure, classification.

1. BBeaenne. TpaguIiOHHO NPU HMCHOJIB30BaHUM MHOTHX CTPYKTYp-
HBIX METO/OB MojenupoBaHust uHpopMaronHsix cucrem (MC) ycmoBue
MOHOTOHHOCTH MX ()YHKIIHOHHPOBAHUS CUYMTAIOCH 00S3aTEIbHBIM HIIH pac-
cMarpuBasioch o ymoauanuio [1-3]. Kak npaBuio, 3T0 cBsi3aHO €O CBOM-
CTBOM NPHPOJHOM MOHOTOHHOCTH MHOTHX PEaJIbHO CYIIECTBYIOIINX CH-
CTEeM, KOTOPOE 3aKJII0YaeTCs B OTCYTCTBHU JIEMEHTOB CHCTEMBI, OTKA3 HIIH
BOCCTAQHOBJICHHE KOTOPBIX COOTBETCTBEHHO YBEJIWYHBACT WM CHHXKAET
HaJIeKHOCTh CHcTeMBbl B IesioM. CormacHo [1] Bce MOHOTOHHBIE CHCTEMBI
MOJKHO pa30uTh Ha 1Ba THma. [Ipu onmcanum Mojeneil CTpyKTyp MOHOTOH-
HbIX MIC mepBOro Tuma MCIOJIb3YIOT rpadbl CBSI3HOCTH, JIBYX HJIM MHOTO-
TepMUHAJIBHBIE CeTU. B 3THX rpadax Iorudeckue CBs3U MEXAY 3JIeMEHTa-
MH TIPEJICTABIISIFOTCS IBYMS CITOCOOaMHU:

» norndeckas onepauusi "WJIN" (nu3proHkims) — obo3HavyaeTcs ¢

TIOMOIIBIO TAPAIIEILHOTO COEANHEHUS JJIEMEHTOB (pHc. 1a);
» norndeckas onepanus "N" (KOHBIOHKIUS) — 0003HAa4YaeTcs ¢ Io-
MOIIBIO TIOCIIEIOBATEIHLHOTO COEAMHEHHSI JJIEMEHTOB (pHc. 10).
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Puc. 1. [TapannensHoe u nocnenoBarenbHoe coeaunenue snementos MC.

Jnst 0600menns B3auMHoro BiusiHus 3ieMentoB MC apyr Ha npyra
JUI. MOHOTOHHBIX CHCTEM II€PBOTO THIIA BBEJECHBI HEUETKHE TI'padbl, T. €.
rpadsl ¢ BecoBbIME Kod(dunnenTamu u3 orpeska [0, 1].

K MOHOTOHHBIM CHCTEMaM BTOPOTO THIIA OTHOCSITCS TAKHE, CTPYKTYPY
B3aUMOJCHCTBUS 3JIEMEHTOB KOTOPHIX MOJKHO OITMCAaTh MOHOTOHHBIMH JIO-
THYECKUMH (DYHKIUSMH, HO HE MPEACTaBUTH rpadaMu cBsi3sHOCTH. Kak mpa-
BUJIO, TaKHE CUTyalluHd BO3HMKAIOT, KOTJa B CTPYKType CHCTEMbI UMEIOTCS
TaK Ha3bIBAEMBIC IIOMEPEYHBICY CBSI3H (MOCTHKOBBIC MTEPEMBIUKH) (pHC. 2).
INonepeunsle cBA3u 00pa3yloTcs B pe3ynbTaTe COBMECTHOIO B3aHMMOZEH-
CTBUSI 3JIEMEHTOB Uepe3 pa3iMyHbIC SBHBIC WM HESBHBIC MEPEMBIYKH, KO-
TOpBIE Yallle BCEro OIMOO0YHO YIYCKAIOTCs U3 BUAY B pacyere Ha UX OTCYT-
CTBHE WK HE3HAYMTENBHOCTD [13, 14].

Puc. 2. MoctukoBas ctpykrypa UC.

2. CTPyKTypHOe MOJeIMpOBaHHe HEMOHOTOHHBIX cucTeM. Moxer
CJIOKHUTBCS BIIEUATIICHNUE, YTO HEMOHOTOHHBIX CHCTEM HE MOJXET OBITh BO-
o6mie. OHAaKO B MOCJEIHKME TOJbl BOZHUKIO MHOTO HOBBIX HarpaBiIeHHN
uccieoBaHui (B 4acTHOCTH, HccienoBaHue karactpodoycroitunseix NC
[8, 12]), B KOTOpBIX CTAHOBUTHCS Ba)KHOW MpoGiieMa MOCTPOCHHUSI CTPYK-
TYpPHBIX MoOJielieil ()YHKIIMOHMPOBAHUSI HEMOHOTOHHBIX CJIOXKHBIX CHCTEM-
HBIX 00BbekTOB. Tak, HampuUMep, UCCIeI0BaHUE CUCTEM B IieJICHAIpaBIIeH-
HOM, HEN3BECTHOH cpesie TpeOyeT BKIIIOUCHHUS B CTPYKTYPHYIO MOZEIb JJIe-
MEHTOB M IIOJICHCTEM, OTPayKarOUIUX HPOLECCHl pa3pyLICHUs], TTOPaKEHUs,
IIPOHUKHOBEHHSI, IPOTUBOJCHCTBHS IIPOTHBOIIOJIOKHOW CTOPOHBI, HAITWYUS
(opc-MaxopHBIX 00CTOSATENBCTB. K TakuM cucTeMaM MOKHO OTHECTH BO-
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CHHO-TEXHUYECKHE CHCTEMBI, CHCTEMYy oOOecledeHHs HaJeKHOCTU IeHeH
MIOCTaBOK, CUCTEMY HWH(pOPMAIMOHHOW Oe30MacHOCTH TEXHOJIOTHH 00Jad-
HBIX BBIYMCJIEHHMH 1 T. 1. [13-17].

Jlnst cHSITHS OTpaHMYEHUS] HA MOHOTOHHOCTh M 00ECIIEYEHHUS BO3MOXK-
HOCTH MOCTPOEHHMS JIOTHUECKHX YCIOBUI (DyHKIMOHUPOBAHUS 3JIEMEHTOB
KaK MOHOTOHHBIX CHCTEM IIEPBOTO M BTOPOTO THIIA, TaK U JIOOBIX HEMOHO-
TOHHBIX CJIOXXHBIX CHCTEMHBIX OOBEKTOB M IPOILECCOB Ipodeccopom Mo-
xaeBbIM A.C. ObuUl pa3paboTaH OOLIMH JIOTHKO-BEPOSITHOCTHBIA METOJ
(OJIBM) [4], sBnsOmMiACS pa3BUTHEM KJIACCHYECKUX METOJOB JIOTHKO-
BEPOATHOCTHOTO HCUHUCICHHUS HAJEKHOCTH, IO3BOJAIOMIMX MCCIEI0BATh
MOHOTOHHBIE CHCTEMBI TiepBoro Tuma [1, 5, 6].

I'maBHasg ocobGeHHOCTh U MpuHIUNUaIbHOEe oTinnyre OJIBM ot kiac-
cuyecknX MoHOTOHHBIX JIBM 3aximodaercd B Tom, uto OJIBM BKIIOUaeT
HOBBIE CpeZCTBAa Ipa)uuecKoro MpeacTaBICHUS CTPYKTYP CHCTEM (CXEMBI
¢yHKUIHOHATBHOM nenocTHOCTH — COLI), BKITIOUaromiie n300pa3uTeIbHbIC
cpencTBa (pyHKIIMOHATBHO-TIONHOTO Habopa Jormdeckux omepamuii "N,
"MJIN" u "HE". Kpome TOro, mpemiokeHHBIH mnpodeccopom Moxkae-
BeIM A.C. [4] yHuBepcansHbIN Tpadudeckuit ammapar COILl, a takxe rpa-
(oaHATUTHYECKUH METOJ PEUICHUs JIOTHYECKUX YPaBHEHUIH MO3BOJSIOT
MOCTPOUTD JIOTUKO-BEPOSTHOCTHYIO MoJiesib (pyHKkunonuposanus MC, yuu-
TBHIBAIOIIYIO HE3aBUCHMBbIC, HECOBMECTHBIE COOBITHSI, MHOKECTBEHHBIE CO-
CTOSIHHS 3JIEMEHTOB, MHOTO()YHKIIHOHAJIbHBIE 3JIEMEHTHI U MOJICHCTEMBI.

[Mpunsaroe B OJIBM rpaduueckoe 0003HAUCHHWE U aAHAJIUTHYECKOE
onucanue QyHKIIMOHAIBHOW BEpPIINHbI IPUBEIEHO Ha puC. 3.

Puc. 3. I'paduaeckas mwumoctpanus COL[ OJIBM.

IIpu mocTpoeHun norndeckoil Moaenu (yHKIMOHUPOBAHUS HCCIENy-
€MBIX CHCTEM HCIIOJIb3YIOTCS JBa TUIIA HANPABJICHHBIX AYI: JU3bIOHKTHB-
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ueie (omeparus «JIN») nyru — HanpaBIeHHOCTh (PYHKIIMOHAIBHOTO MO~
YHHEHUS] 0003HAYaeTCs CTpelKaMi, KOHBIOHKTHBHEIE (omepanust «W») my-
I'M — HAIpPaBJICHHOCTb CBS3eH JIOTMYECKOro IOJYMHEHHS Ha KOHL@AX IyT
0003HaYaeTcs )KUPHBIMU TOYKaMH. J[yre, HEIOCPEICTBEHHO UCXOMAIIECH 13
BEpIIUHEI | (TPAMOM BBIXOX), conocTaBisiercs GyHkuus Y; . [Ipsmas uaTe-

TpaTHBHAas BBIXOJHAA (byHKIlI/IH yi OpeaACTaBIACT BCC YCJIIOBHUA CBCPUICHUSA

CITOYKHOTO BBIXOJHOTO (PYHKI[HOHAIBHOTO COOBITHS DJIEMEHTA | B HCCIETY-
emoli cucteme. Peanusanus GyHKIMK Y; 3aBUCHT, B 00IIEM ciIydae, OT CO-

CTOSHMSL | - TO DIIEMEHTa Xj , XapaKTepU3YIOMICTO0 €ro HaACKHOCTb, U OT

peanusamiy JOTHYECKOW COBOKYIMHOCTH 3aXOMASIINX HHTEPATHBHBIX
¢byHknuii obecneunBaronux memeHros cucremsl {],K,l,s}. Kpome Toro,

BBEJICHBI HHBEPCHbIE BbIX0 bl (onepanus «HE») BepmuH. MlHBepcHas uHTe-
rpaTHBHAsA BBIXOAHAA (QYHKIUA Y; NpeIcTaBiIseT Bce YCIOBHS He CBepIle-

HHS CJI0)KHOTO BBIXOJHOTO (PYHKLHOHAIBHOTO COOBITHS DJIEMEHTa | B HC-
cieyeMoii cuctemMe. JTO MO3BOJISIET TpadUuecKH 0TOOPa3UTh Kak YCIOBHUS
peanmuzanuu (Harpumep, 6€30TKa3HO#M paboThI), TaK U YCIOBUS HE peain3a-
1uH (0TKa3a, aBapuu, MOPaXKEHHs) COOTBETCTBYIOIUX CUCTEMHBIX (YHKIMN
Ha BBIXO/IaX JI000# BepIInHbI (OPMUPYEMON CTPYKTYpHOI MOJIEIH CHUCTe-
MBI

Tak xe kK ogHOMY HM3 crioco0oB BBeneHus oneparnu «HE» B cTpyk-
TYpHOM MOJEITMPOBAHUH MOXXHO OTHECTH METOJbl KOTHUTUBHOTO MOJEIH-
poOBaHMs, B KOTOPOM HamboJiee pacrpoCTpaHEHHBIMH KJacCaMH MOJelel
SIBIISIFOTCSI B3BEIICHHbIE (3HAKOBBIE) Oprpadbl, MMITYJILCHBIE NPOLECCH U
HeueTKHe KOTHUTHBHbIE KapThl [18-24]. B ocHOBE KOTHUTHBHOTO MOAXO0/a
nexar pabotsl P. Akcenbposa u Pobeprca @.C. [25, 26]. Heuerkast Koruu-
TUBHAsl KapTa IMPEJCTaBIseT CO00H NPUUMHHO-CIIEACTBEHHYIO CeTh (MM
HECYCTKYIO IMOJIOKUTCIbHO-OTPULIATCIIBHYIO CEMAHTUYCCKYTO CeTI)), B KOTO-
poii Beca cBsizeit nexat Ha oTpeske [-1, 1]. TlonoxuTensHO-0TpULIATENbHBIE
CBs3U MOKHO MHTCPHIPETUPOBATHL B TCPMUHAX HeueTKoM Joruku. Ha xoruu-
TUBHOHM KapTe IOJOXKHUTEIbHbIE CBA3M THIIA « X BIMSET HA Y » B JIOTHYe-

CKOIl HHTEepIPETAIIN MOXXHO PacCMAaTPHUBATh KaK UMILTAKALIUIO X = Y WIH
X =y . OTpumarensHble CBA3M MOXHO TPEACTaBIATE KaKk X = Y WIH
X = Y. s peanuszarnuu onepanuu «KHE» B padorax [18-26] 6butn BBeC-

HBI OTpHLATEIbHBIE Beca Ha ayrax oprpada. HaxoxneHue B3auMOBIUSHUA
KOHILIETNITOB HEYETKOWH KOTHUTHUBHOM KapThl COCTOMT B OIPEIEICHUU COBO-
KYIMHOTO NPUYMHHOrO 3 deKTa OT BepUIMHBI (KOHIENTa) | 0 BEPIIHHBI |
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m
no npasunam [24]: w*(i, j))=§ T wW(q,q+1), rne S — S-nopmbl, T —
I=1qeA
omeparop T-HOpMBI, A :(i,kll,k'z,...,kr',I ,J]) — TyTh OT BEpIIMHBEI | [0
Bepuuebl j, | =1,...m.

XoTs B paccMarpuBaeMOM moaxoje yuuTbiBaercs omepauus «HE»,
TEM HE MEHEEe OIUCATh CTPYKTYPHYIO MOAENb ()YHKIMOHHUPOBAHHS JIFOOOH
HEMOHOTOHHOM CHUCTEMBI HE MPEACTaBIsgeTCs BO3MOXKHBIM. IIo Becell Buau-
MOCTH, 3TO TaK)Ke CBSI3aHO C HAJHMYHEM B CTPYKTYPE TaK Ha3bIBAEMBIX «MO-
CTHKOBBIX» IepEeMbIUeK. 110 aHamoruu ¢ MOHOTOHHBIMH CHCTEMaMd Ha30-
BEM HEMOHOTOHHBIE CHCTEMBI, CTPYKTYPY KOTOPBIX MOKHO HPEACTAaBUTH C
IIOMOLIBIO HEYEeTKOM KOTHUTHUBHOM KapTbl, HECMOHOTOHHBIMHU CUCTEMaMU
TNIEPBOT'O THUIIA. K HeMOHOTOHHBIM CHCTEMaMH BTOPOT'O THUIIA 6y,[[eM OTHO-
CUThb CUCTEMBI, CTPYKTYpPY B3aUMOJEUCTBHUS 3JIEMEHTOB KOTOPBIX MOKHO
OonMcaTtb HEMOHOTOHHBIMHU JIOTUYECCKHUMHU (byHKL[I/IHMI/I, HO HE yaacTcCd Mpea-
CTaBUTbh HCYETKMMH KOTHUTUBHBIMU KapTaMU.

Ecnu B kadectBe S-HOpMBI 1 T-HOPMBI HCIIOJIB3YIOTCS OMCPALMH Be-
POSITHOCTHON CyMMBI U mpom3BefeHust S(X,Y)=X+y—Xxy, T(Xy)=xy,
TO IPU HAXOXKIACHUU B3aMMOBJIUAHUA BCPUINH HEYETKOM KOTHUTHUBHOM Kap-

m

o1 10 TpaBmwry W*(i, j))=S T w(g,q+1) moxHO mcronb3oBath (ByHK-
I=1geA

UMW HAACKHOCTH WM OTKa3a CUCTEMbI, IPCACTABJICHHBIC B BUAC ITOJIMHOMA

v cy
[1, 4-6]: w*(i, ) =R, j) :1—2(—1)“12 HQq , TIE V — KOIuYe-
k=1

I=1geA
CTBO MUHHMMAJIbHBIX CCUCHHUI OTKa30B, Cf — YHCIO coueTaHuii u3 v mo K ,

Qq €[0,1]] — xapakrepuctuka (BepOSTHOCTb, BO3MOKHOCTB) HEHA/EKHOH

paboThl (] - rO 3JIEMEHTA.

3. Ananu3 cBoiicte UC ¢ ucnosb30BaHneM 0000IIEHHOI0 TeHOMA
CTPYKTYPHBIL. B pesynbraTe npoBeAeHHBIX HCCIeqoOBaHui [ 7—12] ais cTpyk-
Typ (MOHOTOHHBIX ¥ HeMOHOTOHHBIX VC) BBeseHO 0000IIEHHOE MOHATHE
reHoMa CTPYKTYPBI, MIPEACTABIISIONIETO coboii BEKTOP
X =0 X1: X2+ Xn) » KOMIIOHEHTAMH KOTOPOTO SBJISIOTCS K03 duineH-

m Chy
Thl HONMHOMA OTKa3a CTpyKTyphl T(Q,Qz,...Qp) = Z(_l)tilz HQq '
t=1 i=1qeVi(R, t)

COCTABJIEHHOM U3 OJHOPOHBIX 3JIEMEHTOB
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T(Q) = x0 + 71Q+ 72Q° +...+ x,Q".
['eHOM CTPYKTYpBI XpaHWT B cebGe pasInyHble CBOMCTBA MOHOTOHHBIX H
HeMOHOTOHHBIX MC, MCTIONMB3ysT KOTOPBIE MOKHO TPOBOIUTE KIIAaCCH(UKA-
MO MCCIIEyEMBIX CHCTEM, TIPUBEICHHYIO Ha pucC. 4.

CUCTEMA

S —
) o)

KoruutusHoe
mMogdenuposaHue

w(i. j)e [— Ll]

w(i, ) e [0:1]

Puc. 4. Kmaccudpukamus UC.

Jlns onpenenenus MoHoToHHOCTH MIC CleyeT MCrosb30BaTh Clely-
tonue cBoicTBa redoMa ¥ = (¥o, X1, X21+--:%n) CTPYKTYpHI [7-12]:
> ecmu y; =0 M cyMMa KOMIIOHEHT BEKTOpa paBHa |, TO MOJIUHOM

orkaza T(Q) =y, +nQ+ ZZQZ +...+ 7,Q" ommchiBaeT cTpyKTYpY
moHoToHHO# UC;
> ecmu y, =0 u cymma koMoHeHT Bektopa pasHa 0, To UC sBuseT-

Csi HEMOHOTOHHOW W TIOJIMHOM OTKa3a He coxpaHseT «1» (T.e.
T@®)=0);

> ecau o =1, To UC siBiseTcs HEMOHOTOHHOM U MOJIMHOM OTKa3a
He coxpanseT «0» (1. e. T(0) =1).
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Kpowme Toro, crapmrast KOMIOHEHTa TeHOMa y,, OTBEYAaeT 3a CBOWCTBO,

cBA3aHHOE ¢ HanmuuueM B cTpykType MC «MOCTHKOBBIX» mepeMbruek. Tax
aist MmoHoToHHBIX MC, ecim y, =%1, To ctpykrypa UC saBnsercs mapai-

JIENbHO-IOCIEI0OBaTeIbHOU. Ecin ke |Zn|>l, 0 UC umeer CJIO)KHYIO

KOMOWHHPOBaHHYIO CTPYKTYPY, YacTh JJIEMEHTOB KOTOpOH oOpasyer mo-
CllelOBaTeNIbHOE COSNMHEHUE, Apyras 4acTb — IapauieNbHOE, OTIEIbHbIC
AJIEMEHTHI WIA TOACTPYKTYPHI 00pa3yrOT MUKINYECKHE (MOCTHKOBBIE) CBS-
31 M OTHOLIECHUS Mexay coboil. CienoBarenbHO, HEOOXOAUMBIM yCIOBHEM
npuHaies)kHocTh MC K MOHOTOHHBIM CHUCTEMaM BTOPOTO THIIA SIBIISIETCS

cienyromniee | Zn|>1 (T. e. abconroTHas BENMYMHA CTapIIeH KOMIIOHEHTHI

TeHOMAa CTPYKTYpHI 10JDKHa OBbITh cTporo Oonbuie 1). [IpoBenenHsie uccie-
noBanus [7—12] mokasanu, 4yto aas HeMOHOTOHHBIX VC cTapimas KoMmIio-
HEHTa TCGHOMAa  CTPYKTYyphl  NPHHUMAET  pPas3iIM4YHbIC  3HAYCHUSA
o =11L%2,.... MOXXHO NpPEAIONOXKHUTh, YTO aOCOMIOTHOE 3HAYEHHE CTap-

IIeil KOMITOHEHTHI TeHOMa CTPYKTYpBI Oouibiee 1 Tak jke MOMKET paccMaT-
pHuBaThca Kak HeoOXoxmumoe ycioBue npuHamie:kHocTH MC K HEMOHOTOH-
HBIM CHCTEMaM BTOpOro Tuma. J[pyruMu cioBamu, yclIoBHe jy, ==*l saBnus-

eTcsi HeOOXOIUMBIM M JIOCTaTOYHBIM, YTOOBI CTPYKTYPY B3aMMOJCHCTBUS
aneMeHTOB HeMOHOTOHHOH MC MOXHO OBLIO IpeACTaBUTh HEYETKOM KO-

THUTUBHOU KapToil. Ecnu xe | ;(n| >1, o HemoHotoHHas IC MoxeT OBITH

KaK [IEPBOT0, TaK ¥ BTOPOTO THIIA.

4. 3akawuenne. [IpemiokeHHass aBTOPOM KOHIICIIUS 000OICHHOTO
T€HOMa CTPYKTYPbl KAK MOHOTOHHBIX, TAK U HEMOHOTOHHBIX I/IC IIO3BOJIACT
AHAIM3UPOBATH HE TOJIBKO TOMOJIOTHYECKHE CBOMCTBA MOHOTOHHBIX CHCTEM,
HO W paspeliaeT OCyIIeCTBUTh Kiaccupukanmio uccneayemoix UC Ha mo-
HOTOHHBIE U HEMOHOTOHHBIE CHCTEMBI TIEPBOrO W BTOpOro Tumna. B ciydae
otHecenuss C k MOHOTOHHO# CHCTeMe TEPBOTO THIA MM HEMOHOTOHHON
CHCTEME IePBOr0 THUMA JUIsi KOMIUIEKCHOTO HCCIEJOBAHMS KavyecTBa ee
(YHKIIMOHUPOBAHUSI MOKHO JOMOJIHUTEILHO MPUMEHSITh COOTBETCTBEHHO
MaTeMaTHYEeCKUN amnmnapar TEOpHUHU HECUCTKUX OTHOLIEHUN WA METOAbI KO-
THUTUBHOI'O MOACJIMPOBAHUS.
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PE®EPAT

llaenose A.H. Knaccupukauuss MOHOTOHHBIX U HEMOHOTOHHBIX MH(OP-
MAaIMOHHBIX CHCTEM HA OCHOBE I'eHOMa CTPYKTYPHI.

CBOICTBO MOHOTOHHOCTH CHCTEM 3aK/II0YAeTCs B OTCYTCTBHHU DIIEMEHTOB CH-
CTEMBbI, OTKa3 MM BOCCTAHOBICHHE KOTOPBIX COOTBETCTBEHHO YBEIMYHBAIOT WIIH
CHIJKAIOT HaJIeXHOCTh CUCTEMBI B 11eJIoM. K MOHOTOHHBIM CHCTEMaM II€PBOTO THUIA
OTHOCSATCS TAKUE, CTPYKTYPY B3aHUMOJICHCTBHS JICMEHTOB KOTOPBIX MOXHO OIHCATh
MOHOTOHHBIMH JIOTHYECKMMH (DYHKLHAMH U NIPEICTaBUTh Tpadamu CBA3HOCTH. Mo-
HOTOHHBIE CHCTEMbI BTOPOTO THIIA, ONHCBHIBACMBIE MOHOTOHHBIMH JIOTHYECKHMHM
GyHKIMSAMH, HE yaaeTca H300pasuTh rpadaMu cBs3HOCTH. Kak mpaBuio, Takue
CHTYallU¥ BO3HHMKAIOT, KOTJ[a CHCTEMa MMEET CIOKHYI0 KOMOMHHUPOBAHHYIO CTPYK-
TYpY, 4acTh 3JEMEHTOB KOTOPO 00pa3yeT MOCIeN0BaTeIbHOE COCUHEHHUE, AP yTras
4acThb - NapajlIeNbHOE, OTACIbHBIC SJIEMEHTBI HJIU NOACTPYKTYPbl 00pPa3yIoT LUKIN-
4yecKue (MOCTHKOBBIE) CBSI3H M OTHOIICHHUS MEXKY COOOM.

Jlns mOCTPOEHHS CTPYKTYPHBIX MOJINed HEMOHOTOHHBIX HH(OPMalMOHHBIX
cucreM (MC) tpebyercs ncnonp30BaHue (YHKIIMOHAIBHO-TIOIHOTO HaOOpa JIoTHYe-
ckux omneparuid "U", "UJIN" u "HE".

Tpennaraercs HeMoHoTOHHBIE VIC KiaccHUIMPOBATh aHATOTMYHO MOHOTOH-
HBIM Ha CHCTEMBI [IEPBOTO M BTOPOro THma. [IpuyeM moka3aHo, YTO HEMOHOTOHHBIC
HNC neporo tuna MoryT ObITh NIPEACTaBICHbI HEYETKUMU KOTHUTHBHBIMU KapTaMH,
a K HeMOHOTOHHBIM MC BTOpOro TUIA OTHOCSTCSA CHCTEMBI, CTPYKTYpPY B3aHUMOJEH-
CTBUS 3JIEMEHTOB KOTOPBIX MOXKHO ONHCATh HEMOHOTOHHBIMHU JIOTHYECKUMH (DYyHK-
LUSIMH, HO HE yIaeTcsl IPEACTaBUTh HEUETKMMH KOTHUTHBHBIMU KapTaMH.

KoHuenius 00001IEHHOT0 reHOMa CTPYKTYPhl MOHOTOHHBIX U HEMOHOTOHHBIX
CHCTEM, MPE/UIOKEHHAsI aBTOPOM CTaThH, IOMOTAEeT B IIPOBE/ICHUN YKa3aHHOM Kiac-
cuukanuy. Py cBOACTB, KOTOPBIMH 00JaaI0T KOMIOHEHTBI T€HOMa CTPYKTYpBI,
paspelanT Ki1accu(HUIMPOBaTh CHCTEMbl HA MOHOTOHHBIE H HEMOHOTOHHbIE. Eciu
a0COJIFOTHOE 3HAUCHHE CTaplIeil KOMIIOHEHThI TEHOMA CTPYKTYPBI PaBHO €IUHHUIIE,
TO MOHOTOHHAst MM HeMOHOTOHHAast MIC OTHOCHTCS K cHCTeMaM HepBOTO THUIIA, JUI
UCCIIEJOBaHUS KauecTBa (DYHKIMOHUPOBAHHMSA KOTOPHIX B ClIydae MOHOTOHHOCTH
MOJKHO TPHBIICKAaTh HEYETKUE Tpadpbl, a B Cllydae HEMOHOTOHHOCTH - HEYETKHE KO-
THUTHBHBIE KapThl. CAENaHO MPEANONIOKEHHE O TOM, YTO HE BBHINOJIHEHHE yKa3aH-
HOT'O CBOWCTBa SIBIISIETCS HEOOXOAMMBIM ycioBreM npuHaiexHoctH MC k cucre-
MaM BTOPOTO THIIa.
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SUMMARY

Pavlov A.N. The classification of monotonous and nonmonotonous in-

formation systems based on genome of structure.
Monotonicity property of the systems is the lack of elements of the system

failure or restoration which, respectively, increase or decrease the reliability of the
system as a whole. The monotonous systems of the first type include such structure
interaction of the elements which can be described by monotone Boolean functions
and provide connectivity graphs. Monotonous systems of the second type described
by monotonous Boolean functions cannot be represented by graphs of connectivity.
Typically, such situations arise when the system is a complex combination structure
of the elements one part of which form a consequent connection, and the other one -
parallel and it” elements or substructures form a cyclic (bridged) connections and
relationships between themselves.

For the construction of structural models of nonmonotonous information sys-
tems (IS) it is required the use of the full set of logical operations "AND", "OR" and
"NOT".

It is proposed to classify nonmonotonous IS similarly to monotonous systems
of first and second types. It is shown that the nonmonotonous IS of the first type can
be represented by fuzzy cognitive maps, and the second type of nonmonotonous IS
include systems, the structure of elements’ interaction in which can be described as
nonmonotonous logic functions, but cannot provide fuzzy cognitive maps.

The concept of a generalized genome structure of monotonous and nonmonot-
onous systems proposed by the author of the paper aids in carrying out this classifi-
cation. A number of properties that have components of the genome structure allow
the system to classify nonmonotonous and monotonous. If the absolute value of the
older component of the genome structure is equal to one, then a monotonous or
nonmonotonous IS refer to the systems of the first type, the quality of functioning
of which can be investigated by monotony fuzzy graphs, as in the case of non-
monotony - fuzzy cognitive maps. It is assumed that no execution of the specified
property is a prerequisite for membership in the 1S systems of the second type.
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