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MOAEJIM U METO/JbI PEHIEHUA HEYETKHUX 3ATAY
JJACKPETHOHM ONITUMU3AIIMA B IMATHOCTUYECKHAX
NHO®OPMAIMOHHBIX TEXHOJIOI'MAX

N.B. CEPTUEHKO, U.H. ITAPACIOK, M.®. KACIIININILKASA

PaccMOTpeHBl METOBI AUCKPETHOI ONTUMHU3ALMUH MOJIeIel IPaKTHYECKH BaXKHBIX
3a7a4 (MMOKPBITHUS, BEIOOPA U KIaCCHU(PUKALIUK), BOSHUKAIOIINX B IPOLIECCE MPOCKTU-
poBaHMA U QYHKIMOHUPOBAHUS JUATHOCTHYECKUX HH(POPMALIMOHHBIX TEXHOJIOTHI B
HEYETKOM IPOCTpaHCTBE. IIpuBeieHBI OOLIME M KOHKPETHBIC ITOCTAHOBKH 3aaad
YKa3aHHbIX THIIOB, IPEJIOKEHBI METOBI X PEIIeHHs. PacCMOTpPEH IOJXO0/ K OIpe-
JIETICHUIO BECOBBIX KO (UIMEHTOB IS TIOCTPOCHHUS aJIUTUBHBIX LIEJICBBIX U OTpa-
HUYHMBAIONMX (YHKIIMOHAJIOB HAa OCHOBE MeTo/[a aHanu3a nepapxuit T. Caaru.

BBEJIEHUE

Cpeny HOBEUITUX TEXHOJIOTHH, WTPAIOIINX POJIb ABMKYIIEH CHIIBI B DBOJIOIHH
o0I1ecTBa, MoXKanyi, HanboJee BAKHBIMU SIBISIOTCS HHPOPMAIIMOHHBIE TEXHOJIO-
THUH, TAE€ B POJH TEXHOJOTHYECKUX CPEICTB HCIIONB3YETCS IIMPOKUI CIEKTp
CPEICTB CBSA3M, KOMITBIOTEpHAs TEXHHKA W COOTBETCTBYIOIIEE MPOTPaMMHOE
oOecrnieueHue, a OCHOBHBIM CBIPhEM U W3JIENIMEM — HH(pOpMAIUs, IaBUHOOOpa3-
HBIM pOCT KOTOPOU UMeeT HeoOpaTHUMBIN XapakTep.

Bonbmioit mHTEpeC NpeaCcTaBISIFOT MHTEIUICKTyallbHbIE WH()OPMAIMOHHEIC
TexHoNoruu. Hapsy ¢ pyTHHHBIMU ONIepaIiusiMH TIOJIYUYCHHSI, HAKOTUICHUS (CKJIa-
IUPOBAHUSA), TIOWCKA W yIpaBleHUs WHPOPMAIMOHHBIMHA TTOTOKaMHU OHU IPH-
MEHSIIOTCS JUIsl TIOAICPKKA Hanbo0JIee HayKOEMKHUX MPOIECCOB (COOCTBEHHO M3r0-
TOBJICHUS. WH(OPMAIMOHHOW Tpoaykuuu). K 4yucmy Takux NpUMEHEHHN
OTHOCHUTCA KOMIIBIOTCPU3AIUA HHTCIJICKTYAJIbHBIX METOJOB BBIBOJIAa JUArHO30B
Ha 6336 HaAKOIUICHHBIX 3HAHMI OKCIIEPTOB U CUMITOMOB-CBUACTCILCTB O TCKY-
IIeM COCTOSTHUH HCCIIeNyeMol cucTeMBbl. [ pemeHus 3Toil BaKHOW 3a1adu
HCIIOJB3YETCSA MHOXKCCTBO IMTOJAXOJ0B, UCXOOAIINUX U3 ONMPCACICHHBIX IpEaACTa-
BIICHUH O CUCTEME U €€ COCTOSHHSIX M 0a3UPYIOIIUXCS Ha METOAaX COOTBETCTBY-
IOIINX TEOPHH.

B Hacrosmiel craThe OCHOBHOE BHUMAaHHUE YICICHO METOJaM PEIICHUS pas-
JUYHBIX JUCKPETHBIX ONTHUMHU3ALMOHHBIX 3a/ad, BO3HHUKAIOUIUX B IIpOIEcce
MPOEKTHPOBAHUA ¥ (PYHKIIMOHUPOBAHUS IUATHOCTHYECKUX HWH(GOPMAIIMOHHBIX
texHonorui. [Ipu sTOM mpennonaraercs, 4To TaKUE TEXHOJIOTHH OyIyT QyHKIH-
OHHMPOBATh B HEYETKOM MH()OPMAIMOHHOM MPOCTPAHCTBE, T.C. JAaHHBIC U 3HAHUS,
Ha OCHOBAaHHWHU KOTOPBIX OCYHICCTBIIACTCA JIOTUYECKHUH BBIBOJI, UMCIOT TaK Ha3bI-
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BaeMblil HEUETKHUH (Pa3MbIThIN) XapaKTep, YTO 3aCTaBIIET I0-HOBOMY B3IVIIHYTh
Ha BO3HHMKAIOIUE ONTUMH3ALUOHHBIE POOJIEMBI, UX MOJEIU U METOIBI PELICHUSI.
YMeCTHO OTMETHUTb, YTO METOJBI PEIICHHUs 3TUX U MOAOOHBIX 3a7ad B TOYCUHOM
(ueTkoM) MH(GOPMAITMOHHOM MPOCTPAHCTBE JTOCTATOYHO XOPOLIO U3ydeHbl. On-
HAKO KakJas 3ajjauya 3HAYUTEIbHO YCIIOKHAETCS, €CIM OJHA MM HECKONBKO Be-
JIMYMH, BXOJSIIUX B €€ YCIIOBHE, UMEIOT Pa3MbITYIO NIPUPOLY, T. €. ABISIIOTCA BeE-
JYUHAMK HeueTKuMU [1]. DTo kacaeTcs kak Mojeieit 3a1a4, Tak U ClocO00B MX
pemrenus [2—4]. [Ipencrasmisiercs, 9ToO OIBIT, HAKOIICHHBIH aBTOpaMu mpu (op-
MaJM3aliy U PelIeHNH OTAENBHBIX KIacCOB 3a1ad JUCKPETHOM ONTHMH3AINH B
HEYETKOM WH(POPMAIMOHHOM MPOCTPAHCTBE, MO3BOJMT IIy0Ke MOHATH mpobiie-
MBIl KOMIIBIOTEPH3ALMU PELICHUs TaKuX 3afad U OyAeT IOJIe3eH NPH PELICHUU
3aJa4 U3 JAPyrux 00JacTe 3HaHuM,

OcHoBHbBIe MOHATHA 001Iero xapakrepa. Pazmbitoe uucino [1] 6yaem mo-
HAMATh KaK MOJMHOMXECTBO YUCIOBOH oc R, mMetromiee QyHKITHIO TIPHHAIICK-
voctu V:R —[0,1], rme R — MHOecTBO IciicTBUTEIBHBIX Yrcea. O003HaAYHUM

MHOX€eCTBO Bcex Takux ¢yukmuii F(R)= (V|V:R — [0,1]). HopmassHble HedeT-

KHE€ Yhciia — JTO Takue uwncia, uro Maxv(x)=1, v(x) e F(R). Hocurenem
xeR

HEUYETKOI'0 4YHCJIAa @ €CTh HEeKoTopoe mnoaMHOXxecTBo €, c R, ecmu

Q, = (X| v(x) > O), V X € Q),. Pacmmmpennas OunapHas apupmMeTHyeckas onepa-

mus * Han HedeTkumu uncinamu A, B, C, onpeneneHHpIMU QYHKIIUSMU MTPUHA-
JUIEXHOCTH Va,Vy, Ve € F(R), VX,y,Z € R, npeacrasnsercs B o6mem e [3]

C=AFBoV (D)= \X/*y(vA(x)AvB(y)),

a paclIMpCHHas onepanusa Min 3TUX yucen OIpeACIACTCA BRIPAXKCHUEM

C=min(AB) _ Vv (va(X)AVg(¥)),
z=min(x,y)

e * — OJHA U3 PACIIMPCHHBIX OMHAPHBIX apH(METHUECKHX Omepaiuii: @ —
cymmupoBanust, © — Beruntanus, © — YMHOXEHUS M + — JEICHUS; V, A —
OTepaIuy COOTBETCTBEHHO Max u min.

Hanpumep, pacmmpenHast OnHapHast oreparyst CJI0XKEHHUS UMEET BHT

C=A®BovVc ()= Vv y(vA(x) AVg ().

[Tpu moctpoeHun (QYyHKIUH MPUHAIICKHOCTH Pa3MBITBIX BEJIMYMH (HEUET-
KHUX YHUCEJ) CYIIECTBEHHBIM SIBJIICTCS TaKXKE IMOHSATHE HEYETKOTO MHTEPBAJa, KO-
TOPBIA OOBIYHO OMUCHIBACTCS S -MTOIOOHBIMU (DYHKITUSAMHU [S].

OnTuMu3anMOHHbIE 3aJa4H, BO3HHKAIOIIMEe B Mpolecce JOTMYecKOro
BbIBO/Ia. B 3TOM cilydae TouHee TOBOPUTH O JIOTUKO-ONTUMH3AIIMOHHOM BBIBOJIC.
CopepkaTenbHO CyTh TaKOTO BBIBOJIa COCTOUT B PEIICHHWW OIPEACICHHOM, Kak
MPaBUJIO, MHOTOKPUTEPUATIbHON, ONTUMH3AIMOHHON 3a1aun (WM 3ajad) B HMH-
(hopMaIMOHHOM TIPOCTPAHCTBE, KOTOPOE 33J]aHO AIPUOPH WU MOJIYYCHO Ha Ipe-
IOBIIYIIEM O3Tarie B pe3yJbTaTe MPHUMEHEHUS METOAOB JIOTHYECKOTO BBIBOJA.
B kauecTBe TakuMx 3a7a4 YaIle BCErO BHICTYNAIOT 3a/[a4H ONTHMAIBHOTO TTOKPHI-
THS, COCTOSIIME B TOM, YTO B 3aJlaHHOM MHOXECTBE 3JICMCHTOB HYXHO HaWTH
ONTUMANTBHOE (B CMBICJIE ONPE/ICIIEHHBIX KPUTEPUEB) TIOJMHOKECTBO.

8 ISSN 1681-6048 System Research & Information Technologies, 2005, Ne 2



Mooenu u memoowsi pewieHuss HeuemKux 3a0ay OUCKPEMHOU ONMUMU3AYUY ...

Urak, mycts 0; (0; € O) — HekoTopeie onepauny; S; (S; € S) — Mexanu-

3MBI, BBRITTOJIHsONTHME oneparuu u3 O ; @jj — «pecypc» onepauuu O Ha Mexa-
HU3ME S ; ﬁij — «IeHa» €JMHUIBI «PECYpCa» ONepaly 0; Ha MEXaHU3ME S| ;
7j — «CTOMMOCTb» MEXaHH3Ma S ; i=1..,n; j=1...m; 0° c O — Hekoro-

pOe MHTEpECYIOIIee HAC MOJAMHOXECTBO OMEPAIUil.

IIpuBenemM HECKOJIIBKO MOAENEH 3a7ad MOKPBITHS, UCIOJB3YIOIIUX 3Ty WH-
(hopmaruro.

Heo6xo1uMo onpeienuTh:

*
1. IlomMHOXECTBO MEXaHM3MOB S C S Takoe, 4TOOBI COOTBETCTBYIOIIECE

o *
UM MOIMHOXKECTBO omepanuii O  «IIOKpbIBajo» BCE ONEpalMU IOAMHOXKECTBA
o° , T.€.
0°c0, > o;>0, V0,0’ (1)
VSJ'ES*
* (vl
2. [lomMHOXEcTBO S < S MUHMMaJIBHOW MOIIHOCTH IpH ycioBuH (1).
* v
3. lMogmHOXKecTBO S < S MuHMMAaNbHOU ctoumoctu [ = Z 7j Opu yc-
VSJ'ES*
moBud (1).
*
4. MHuoxectBo S < S MuHHMAanbHOW croumoctu [ mpu yciosuu (1) u
0
z O{Uﬂu SC, VOi eO , Ci — const. (2)
VSjES*
* v
5. MHoxecTBO S < S MUHMMaJILHOW MOIIHOCTH 1pH ycioBusix (1) u (2).
U3 MeToonormyeckux cooOpakeHni KOHCIIEKTHBHO PACCMOTPUM CIIOCOOBI
pewieHus 3agad 1—5 B MX YETKHX IOCTAHOBKAX, T.C. B TaK HAa3bIBAEMOM UYETKOM

MHQOPMAIIOHHOM TNPOCTpAaHCTBE. BXonHble AaHHBIC Ui UX PEIICHHS MOTYT
OBITH MPEICTABIICHBI B BH/IE MAaTPUI] HEOTPUIIATEbHBIX YHCEI

A n,m
B Haii Hi,j=1 ’

n,m

B=[4];

ij=1’

©)
BEKTOPA CTOMMOCTH MeXaHu3MOB 7 ={y1,77,..¥m} ¥ BEKTOpa KOHCTAHT Orpa-

unuennit C ={C;,C,,...,C,}.

3amaua 1 umeeT, BOOOIIE TOBOPS, MHOKECTBO pelieHuid. Pemenus 3amad 2 u
3 CyIIEeCTBYIOT, €CIH CYIIECTBYET pelIeHHe 3a1adn | Mpu TeX ke CaMbIX HC-
XOJHBIX JTaHHBIX. MHOKECTBOM JOMyCTHMBIX pEIIeHuH 3ana4d 4 u 5 Oyaer HeKo-
topoe muoxkectBo W =U NV, rne U — COBOKYIHOCTH IOJMHOKECTB MHOMKEC-
TBa S, KOTOpBIC YIOBJICTBOPSIOT YCIOBUIO (2) OTHOCHUTEIBHO OIEpaluii U3
mHoxectBa O° , @V — COBOKYITHOCTh TOJMHOXECTB MHOXECTBa S, KOTOPBIC
YIOBIETBOPSIOT HepaBeHCTBY (1) (T.e. V — MHOXECTBO perieHuit 3agaun 1).

MmuoxectBo U He sBnsercs MyCTbIM, CCJIIM XOT: ObI IS OOHOTrO O .« EOO
I

min a_*j ,6’_*1. - Ci* >0. MHuoxecTtBo V OyAeT HEMyCThIM, €CIH JIJIsl KaXKI0H orie-
sieS | I
j
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pauuu O; c0® Cpeny MEXaHU3MOB S; € S OOHApy>KHTCS XOTS OBl OAMH TaKOH,
KOTOPBIN €€ BBIMOJHSACT. B MPOTUBHOM ciydae 3ajada TepsSeT CMBICT OTHOCHUTE-

JIbHO MHOXXCCTBA OO , XOT4, BOO6H_IG TOBOpPs, MOKCET UMCTh PCHICHUC OTHOCHUTC-

JIBHO APYroro MHOKCCTBa o} c O. Ecimu JJI BCEX 3JICMCHTOB Oi (S OO BBIIIOJI-

m
HACTCA YCJIOBHC Zaij >O, TO 3aagayda 1 umeer XO0Tsa OBl OJHO pCLICHUC.
=

m
B npotuBHOM ciyuae, koraa Za_o_ =0 11 HEeKoTOpoH omepanuu 0, € 0%, 1o
- I I

=L
B MHOYXECTBE S HET HU OJHOI'O MC€XaHu3Ma, KOTOpLIi;I BBITIOJIHACT OIICPALIUTO 0_0 .
|

I/ITaK, A0IyCTUM, YTO IJId BCEX onepauﬂﬁ, KOTOPBIC BXOOAT B MHOKECTBO
0
0] , BBIIIOJIHACTCA yCIIOBHUC

m
e >0, Vo;e0°. (4)

j=1
JInst HaXOXKICHHMSI MHOXKECTBA PEHICHUH 3a7a4u | yrmopsAaouuM MHOXKECTBa
SuQ° MIPOU3BOJIBHBIMU CITIOCOOaMU. B MHOXECTBO S” BKJIIOYMM MOCIE0BA-
TEBHO MEXaHU3MBI: TICPBEIM BO3bMEM MEXAHHU3M, BBIMOJHSIONUN TIEPBYIO OIIe-
panuro B YIOopAaAOUYCHHOM MHOXKECTBEC OO, BTOPBIM — MEXaHH3M, BBIIIOJHAIO-
LU BTOPYIO OMEpaluio, W T.JA., IOKa He OYyIyT WCYEPIaHbl BCE OINEpaldu U3
muoxkectBa O° . TIOCKOIbKY KONMYECTBO BAPHAHTOB YIIOPSAOYCHHH MHOXKECTBA

0 .
o} paBusiercst |O” |!, a KOJIMYECTBO YMOPSIIOYCHHIH MHOMXKECTBA S pPaBHSIETCS
m!, To oOImee KOJUYECTBO TEOPETHYECKH BO3MOXKHBIX BapHUAHTOB pEIICHUS

OTPaHUYEHO CBEPXY YHCIIOM min® I rne n° = o° |. Ecnu Kakoi-To U3 MEeXaHu3-
MOB TIOBTOPSIETCS, TO B PEIICHUE OH BKIIIOYAETCS TOJIBKO OJIMH pas.

3agaua 2 sBIsETCS ONTUMHU3AaLUOHHOM 3aJaueil Ha MHOXECTBE peLIeHUH 3a-
maud 1 M, KaKk BBITEKAeT M3 CKA3aHHOTO BBIIIE, MPH JOCTATOYHO OOJBIIMX M U

n? ce TPYIHO PEIINTh METOJIOM TOJHOTO Tiepebopa. Takumu ke 3a1ayaMu siBIIs-
foTcs U 3aadn 3-5. [ToaToMy mIst X pemieHus 1enecoo0pa3Ho IPUMEHHUTD YHH-
BEpCANBHBIA METOM, KOTOPBIH JIETKO MOKHO OBLIIO OBl MOTU(PHUINPOBATD LIS JIFO-
0oif W3 3aJay JaHHOIO Kiacca WM ero BuAou3MeHeHus. OIUH M3 Takux
METOJIOB — METOJ TPaJINEHTHOTO THITa (BEKTOpa CIiaja, U3y4YeHHBIH U JIOCTaTO4-
HO ampoOWpOBaHHBIA Ha Kiacce KOMOWHATOPHBIX ONTHMHU3AIMOHHBIX 3a/1ad
[6, 7]). ObOmias cxema 3TOro MeToJa B Cly4ae JUCKPETHOTO MPOCTpaHCcTBA X
ommcaHa B pabote [6].

[Ipexxae yem paccMOTpPeTh 3TH 33Ja4d B HEYETKOM MH(POPMAIIMOHHOM TIPO-
CTPAHCTBE, IPUBEAEM OOLIYIO 337a4y ONTUMH3ALUK HAa MHOXkecTBe Mg — MHO-

’KECTBE BCEX MOJIMHOKECTB MHOXKeCTBa S . OHA COCTOUT B CIICIYIOIICM:

* v
OIpeNIeNINTh TaKOW IeMeHT X € Mg, KOTOpBIH HaeT 3KCTpeMyM (GYHKIUH

f (x) na HexoTopom noamuoxectse G < Mg, T. €.

f(x*):xegétM : f(x). (5)

10 ISSN 1681-6048 System Research & Information Technologies, 2005, Ne 2



Mooenu u memoowsi pewieHuss HeuemKux 3a0ay OUCKPEMHOU ONMUMU3AYUY ...

Kak BuIHO M3 NpUBEAEHHBIX BhIE GOPMYITUPOBOK, 3aa4H 2—5 SIBISIOTCS
YaCTHBIMHM CITy4asiMu 3a/1a4H (5), a peleHns 3a1aui 1 — sneMeHTaMu MHOXeCT-
Ba G [8].

[Ipennonoxum, 4to Ha MHOkecTBe Mg (mnm ero moamHoxectse G) 3ana-
HO Pa3MBITOE MHOKECTBO M ¢ (MM ero moaMHOkecTBO G ) ¢ MOMOLIBIO COOT-
BETCTBYIOIIUX (QyHKIMI npuHamiexxHocTu [3,4,9]. Hanpumep, mycts TpeboBaHue
MTOKPBITHSI MHOXECTBa 0° He sBmseTcs CTPOTHM, T.€. 4YacTh OMNEpaluil U3 MHO-

xectea O° Menee BaxkHa ¢ Y4ETOM HEKOTOPO# OMOTHUTENFHON HHpOpMaIuy U,
CIIEIOBATEIbHO, MOMET OCTaThbCsl HEBBIMOJHEHHOM MHOXECTBOM MEXaHH3MOB
Sg =S . D1y nonoIHUTENbHYI0 HHGOPMALUIO MIPEAOCTaBIsAeT (PyHKIUS IPHHAI-

nexHoct @(0;), rae VO, €0°. Taxum obpazom, (hyHKIHEH MPUHAIICKHOCTH

0
o Ha MuoxectBe O° OmpeseneHo PasMBITOE MHOXKECTBO O, - ®yHKUMM NpUHA-

JUIC)KHOCTH MOTYT OBITh 3a[laHbl B Pa3InYHOM mpezcTaBienun [9]. Insa ompese-
JICHHOCTH OYyJIeM CYMTATh, YTO (PYHKIIUH MPUHAIICIKHOCTH (O 3a/1aHBI B YHCIIOBOU
thopme.

B 3THX NPeanonoKeHusIX pACCMOTPHM BapUAHThI Pa3MBITBIX (HOPMYIHPOBOK
3amay 1-5.

3amaua 1°. OnpenennuTs MOJIMHOKECTBO MEXaHU3MOB S 0 =S takoe, uT06HI

GbyHKIUM IpUHAIIEKHOCTH @;(0;), O c0° s j € s YAOBJICTBOPSUIU YCIOBHUIO
0;(0)2°Q;, Q;2°0, Q; —const Vo;€0°, Vs;eS°, (6)

e @; (0;), ©Q; — pasmbIThle uncna; O — pasMBITOE YMCIO HyIb; >° — Tak
Ha3bIBaEMasl OINepalys PACIIMPEHHOTO CPaBHEHMS (PasMBITBIC YHCIA o) >°Q,,

ecin uX (YHKIHUN IPUHALIKHOCTH 4 (X) = 1, (X), X €R).
3amaua 1. OnpenenuTh MHOXKECTBO MEXaHM3MOB S 0 c S Takoe, 4TOOBI
JUISL BCEX @ (0;) yHOBIETBOPSIIHCH yCIOBUS

r(Qj(Oi)19i)STij1, VOiEOO, VsieSO, (7

r(Q;,0)<T?, Vvo,e0°, (8)
rae I — paciMpeHHas MeTpHKa XeMMUHTa, BEIYUCIsieMas 0 popMyIie
o0
r(ay,@,)= [[a(x) = up (0] ©)
—00
Tijl, Tiz — 4YeTKMe Yucia (KOHCTaHThI); 4 (X) — (QyHKIUMS NpHHAIIEKHOCTH pas3-
MBITOTO YHCIA Q1 ; Hy(X) — YHKIUS MPUHAUIEKHOCTH Pa3MBITOTO YUCIA .

Bunno, uro 3amayn 1° u 1'° oTaudgaroTCs olHa OT APYTOM CITOCOOOM CpaBHE-
HUsL HEYeTKUX uncen. Ycnosue (6) TpeOyer, 4To0bl 4\@ | (oi),x)z V(Qi , X) IUTS

Bcex XeR, s; eS%. 3necs, kak u B 3agaue 17, y@j (Oi),x), V(Qi,x) — (yHk-
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UM TIPUHA]ICKHOCTH PA3MBITBIX YHCET @ j(oi), €;, cooTBEeTCTBEHHO, X € R .
Uro kacaetcst ycnoBuit (7), (8), To OHU sABIsAIOTCS OOjee CIIaObIMH, Y€M YCIO-
Bus (6).

3agaua 177", IlycTh 3alaHO MHOXECTBO pasMBITHIX wHcel O,

i =1,2,...,|OO |. OnpenenuTh MOAMHOKECTBO MEXaHH3MOB S% =S rakoe, uTOGHI

*
COOTBCTCTBYIOIIICC UM MHOKCECTBO OIICpallvn O  BKIIOYAII0 MHOXKECTBO oriepa-

it O° (1. e. BEIMonHsI0CH yenoBue (1)), mpuaem

269 9 ®a; > OQ, Vo, €0%, O — pasmmitoe uncno myms,  (10)
SjES

rae @, ® — omepanyy COOTBETCTBEHHO PACIIMPEHHOTO CYMMHPOBAHUS U YMHO-
KEHHSL.

3amaun 1'=1""" Moryr ObITh MPUOIMKEHHO pa3pelinMbl MOAU(pHUKAIUCH
npuBeieHHOTO B pabore [8] cmocoba perneHus 3amadn 1 ¢ y4eToM CBOMCTB pas-
MBITBIX YUCeT U UX (pyHKIMI npuHauIe)KHOCTH. [lokaskeM 3To Ha mpuMmepe 3a1a-
gy 1

® CTPOMM, KaK 3TO CIeJIaHO NPW PELIeHUH 3a/1a4H 1, MHOKECTBO Sf , YIOB-
neTBopsrorniee yciaoBuio (1);

e TIpPOBEpsIeM, BBIMTOJHSIOTCS I HA MHOXKECTBE SS ycnoBust (6). Ecnu na,
TO Sf SBISICTCSl pelieHneM 3ana4yu 1°. MHade cTpouM OKpPECTHOCTh TOUYKH Sf,
BEIOWpacM B HEH TOUKY 52, YIOBJIETBOPSIONTYIO yCiIoBHIO (1), B KOTOPOH €CTh
MEHBIIIC HAapyIIeHUH ycnoBui (6), YeM B Sf , ¥ T.JI., TIOKa HE MPHUJEM K PEIICHHIO

s°, YAOBJICTBOPSIIONIEMY YCIOBHUIO (1) M MMEIOIIEMY B OKPECTHOCTH 3aJIaHHOTO
paamyca HauMEHBIIEE KOJMYSCTBO HAPYIICHWH YCIOBHU (6). DTO MHOMXKECTBO
MIPUHMMAEM 3a MPUOIIHKEHHOE peleHne 3a1aun 1.

Pa3mbITBIE TOCTAaHOBKM ONTHMHU3AIMOHHBIX 3a7a4 2—5 MOTYT OIpenemsiTh
HECKOJIBKO (DaKTOPOB WIIM JaXKE MX COBOKYITHOCTH: Pa3MBITOCTh MPOCTPAHCTBA
Mg, meneBbIX U OTPaHUYUTEIBHBIX (YHKIMH, ONPEICICHHBIX Pa3MbITOCTBIO YH-
CIIOBBIX KO3(pPHUIIHEHTOB.

OcoOeHHOCTBIO Pa3MBITHIX 337a4 1 — 5 sBisercs To, 4To Mg (MHOXECTBO
MTOIMHOKECTB MHOXKECTBA S ) B 00IIIEM ClTydae HE SIBIAETCS Pa3MbIThIM. DTO JaeT
BO3MOXKHOCTB IOJIb30BaThCSI METOIOM BEKTOpa Clajfa ¢ METpukou r(oy,05)=

=|(0'1 Voy)\(opNoy)

, e 01,0, € Mg [8]. Eciu ke B B HEKOTOpOH 3a1aue
Mg sBIsieTCs pa3MbITBIM MHOXECTBOM, TO JUI IPUMEHEHUS Ha3BaHHOTO METOAA
HeoOX0MMO yKazaTh MeTpHKY R (X;,X,) ans anemeHtoB X; € Mg, X, e Mg.
DTO MOKeT ObITh, B YaCTHOCTH, METPHKA, pe/IoKeHHas B padore [10].
Heuerkuit BapuanT 3a1a4n 2 (3a1a4a 2°) IpeICTaBUM B TAKOM BH/IC:

*
ONpPENCAUTh MHOXKECTBO S C S MOYTH MHHHUMAIBHONH MOIIHOCTH TpHU
* *
YCIIOBUH, 9TO MHOXeCTBO omepanuii O , COOTBETCTBYIOIIEE MHOKECTBY S , CO-

ACPKUT 3aJaHHOC MHOKECTBO onepaunﬁ OO
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*
0°c0O”, > a;>0 Vo,€0°. (11)
VSJ'ES*
HedeTkocTh 3TON ONTUMH3AIMOHHON 3aa4yu CICOy€eT U3 ONPCACIICHUA LIC-
7eBO# ()YHKIIMH B JIMHTBUCTHYECKOM BHIE. [lepexoa K 4MUCIOBOMY IIpelncTaBlie-

HUIO (QYHKIMH COTIPSDKEH C 33JJaHWEM Ha MHOXeCTBe R NIeHCTBUTENBHBIX MOJIO-
JKUTENBHBIX Yicel (QyHKIMU PUHAIIIC)KHOCTH

p(x)=v(x+a), (12)

rae v — (yHKOMA 3aJaHHOTO BUAA, HampuMep, S -mogobHast [10], a @ — Heko-
TOPBIN 3a7aBaeMblil YNCIOBOM mapamerp (1100 4Hcio, OO0 MHTEpBajl, B KOTO-
POM JTOTyCKaeTCs N3MEHEHNE 3HAUCHUH T1eJIeBON (DYHKITHHN).

HTtak, mycTh Ha MHOKECTBE ITOJIOKHUTENBHBIX IIEJIBIX YHCENT 3a1aHa (yHKIM
npuHaAIeKHOCTH £(X) , B yacTHOCTH, B Bue (12). B npouecce pemenus 3amaun

2 C MOMOIIBIO YKA3aHHOTO BBILIE UTEPALMOHHOTO METOMA B OKpecTHOCTH L, (),
¢ € Mg nomy4um psii LEsIbIX YUCeNl, ONPEACIIIOIINX MOLIIHOCTh IIOAMHOXKECTBA
Sy S, ynosnerBopsromux yciaoBuro (11) u mpuHamIEXaIUX OKPECTHOCTU
L, (&) . Ilpn 5TOM HEOOXOMMO yHUeCTh TaKke HHPOPMALHIO, 33/1aBAEMYIO UEPE3
(GYHKLIUIO MPUHAICKHOCTH £(X), U S YUCeN X :|§0|, X1 :|§1|,..., Xk :|§k|,
Vécel, ($o) C Takumu QYHKIMAMH NPHHAICKHOCTH (XapaKTEPUCTHICCKHMH

dbyuxmmsivu [9]):

,Ui(X)Z 1 mpu X=X;,
0 mpu X # Xj.
Haxomum teneps cpeam X;, 1=0,1..,K 1O wumcio X, KOTOpOE Jaer

min|,u (X) — 14 (x)|. DTO UHKCIO X OyZeT JIOKadbHBIM Pa3sMBITHIM PEIIEHHEM
0<1<k

paccmatpnBaeMoii 3a1a4u B okpectHoctn L, (&y). Tlpunse X.. B KaueCTBe ICH-

Tpa OKPECTHOCTH, MPOAOJIKAEM HTECPALMOHHBIA MPOLECC O BHIIOIHEHHUS YCIIO-
BUS €r0 OKOH4YaHMA. B pesynbprare moiaydaeM mpuOIMKEHHOE HEUETKOE PELIeHNe
3aJa4H.

YMecTHO 3aMeTUTb, YTO MH(POpPMAaLUsi, KOTOPYIO MPEIOCTaBIAET (QYHKIHS
OPUHAIEKHOCTH, U MH(OpMauus, NOJydYeHHAas U3 YETKUX NaHHBIX, MPEAIo-
JararoTCs «paBHONpaBHBIMI». Ecii Takoe «paBHOIIPaBHE» COMHUTENIBHO, TO HeE-
00X0JIMMO TIPOBECTH JOMOJHUTEIbHBIE UCCIIEA0BAHUS.

3agaun BbIOOpPAa ONTHMAJBHBIX pelleHHH B MHO)KeCTBe aAJIbTEPHATUB
BO3HMKAIOT IPY MPOCKTUPOBAHUM U NPUMEHEHHH JUAarHOCTHYECKUX MH(OpMany-
OHHBIX TEXHOJIOTHH, B YACTHOCTH, B NPOLECCE JTOTUKO-ONTUMH3ALOHHOTO BbIBO-
Jla TMarHo3a McclielyeMbIX cucTeM. B kadecTBe mpuMepa MOAENTH TaKoW 3ajadu
IUISL IPOCTOTHI BEIOEpEM XOpOILo M3Y4YeHHYIO (Hanmpumep, B padote [10]) 3axady,
MPEJICTABIISIIONLYIO0 MTpakTUUecKui uHTepec. PopMaibHO CyTh 3TOM 3ajadd Co-
CTOUT B CIIEAYIOLIEM.

Iycts kakaoMy 00bekTy MHOKecTBa A ={A;} | mocTaBieHa B OOTBETCT-

BUE II0CJIEA0BATEIbHOCTD IAPaMETPOB-XapPaKTEPUCTUK t; = {dli Aoy, iy } Ta-
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KUM o6pa30M, IOCHHOCTD 00BEKTOB MOXKET OBIThH OoXapakKTepu3oBaHa ManHI.Ieﬁ

n,q
Ll LT Y
J,i=l
3anavya GopMynupyercs Tak: HAaUTH TaKOH O0OBEKT Ai* € A, KoTopsIif obec-

neynBacT
2

n a:
min > 5| -1 (13)

n
mpu 3 85=1, dj #0, 125,20, j=12..n; i=12...q, re a;, d; —
j=1

ujeanbHoe (IJIs1 TAaHHOTO KIMEHTAa) U TeKyllee (aKkTHYeCKoe 3HAuCHUE | -il xa-
PAaKTEPUCTHKH OOBEKTa; §j — BECOBBIC KOIPHULUMEHTBI COOTBETCTBYOLIMX Xa-

PaKkTEepUCTHUK.
Mertop perieHust 3TOM 3a1a4uu B YETKON MTOCTAHOBKE OUYEBHUJIEH: JIJISI KAXKI0r0

n aj 2
i=1...,0 BBIYUCIUTH CyMMBI f; =Z§ jl =——1| wu BBIOpaTH TOT OOBEKT Ai*’
j=1 d ji
JUIsL KOTOpOro cymma f; mpumeT MUHMMalbHOE 3HAUCHUE.
PasmeiTyto mocranoBky 3amaum (13) paccMOTpUM B NPEATIONOKECHUU, UTO

d; — DpPasMBITBIC YMHCJIa, XapPaKTCPU3YyCMBIC (I)yHKL[I/IHMI/I IMPUHANJICIKHOCTH

J
Vj (X) , mpemcTaBIEHHBIMHU OTIPENEIEHHBIM CIIOCO00M (IIyCTh I ONpeaeaeHHOC-
TH B BUJIC HEKOTOPOH S -moa00HoM pyHKImU S ). T.e. MOXKHO CUMTATh, YTO KaXK-
Jast M3 BEJMYMH @ OTHOCUTCS K Pa3sMbITOMY MHTEPBAIY, ONPEJEIIeMOMY JIENCT-

BUTCIbHBIMH 4YHCJIIaMH & i

=S(X,aj,7j) - B npennonoxennn, uro B cymmax f; smementsr &, dji — 3a-

7j>» & OQynkumn mnpuHamiexHocTH Vj(X) =

1 2
JAaHHBIC YCTKUC 4YHUCIIa, aj — HCYCTKHUE YHCJia, HOCUTCIN KOTOPBIX lag ),ag )J

3amanbl, f; OyaeT HEYETKUM YHMCIIOM — PACIIMPEHHOH CyMMoll @ HEYeTKHX 4u-

2
aj
celr O j ———1| c HOoCHUTEIIMUA

n

2 2

a® a® -
i =| &, o Sj| ——=1] |, J=L..n.

ji ji
OGosnaumB @i (X) QYHKUMIO NPHHAJIEKHOCTH HEYETKHX — YHCEN
2
3
0 . —1| , BeruucieHue QyHKIMU MPUHAUISKHOCTH L (X) Pa3MBITOrO YHcia
ji
f; cormacuo [11] Oyaer oCyIIecTBIAThCS TaK:

n
/li(X)Z \é (/\ G)JI(XJ)j, Xj ER, j:].,...,n, i:].,...,q. (14)
x=ij =1
j=1
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VYuyuteiBas, 4TO 5j, di, | — dYeTkue BENUYHHBI, HUMEEM a)ji(x)z

J
2

o

X
ji —-1 . Torpa cornacho (14) st BeraucieHus 4 (X) MOXHO HcC-

ji

IIOJIb30BATh BBIPAKCHUC

n X
#(X)= Vv | AVji| d—J—l , Xj eR. (15)
X=Xy 1= ji
k=1
Takum obpasom, s HeueTkux uucen f;, 1=12,..,q ¢yHkuun npuHai-

aexHocTH L (X) ompenemnsitores popmysoit (15), a GyHKIMS NpHHAUISKHOCTH
paCIIMPEHHON OIEepaluy Min 3THX YUCEI, T.e. MiN 4; (X) , BBIYUCIACTCS KaK
|

4= v [Ame)] xer. (16)

x=min x;\ i=1
1

Boobmie roBopsi, GyHkIms 4 (X) He COBMAgaeT HU C OJHOW W3 (QPYHKIHI

4; (X) . ITosTomy Ui ompezneneHuss HOMepa i”, COOTBETCTBYIOIIErO PEIICHHIO
3aaun (13) B HEYETKOI MOCTAHOBKE, HYXKHO cpean 1 (X) OOHapyXuTh Ty QyHK-
M0, KOTOpasi Ha MHOXKecTBe R Oynmer Hambonee Onuskoil k ¢yHkimu g (X) B
OIIPEICIEHHOM CMBICIIE, HAalpUMep Ty, KOTOpasi 00eCeYUT MUHUMYM BEITHYNHBI

r)r(1$<|y(x)—yi (X)), i=12,...q.

3agauy (13) MOHO NpeNCTaBUTh M HECKOJIBKO HMHaue, HalpuMep, CUHUTAas,
YTO BEJMYHMHBI @ HEU3BECTHBI M JUISl UX ONPEACNICHHS NPEIOCTABICHA HeYeTKas

uHpoOpMaIlMs B JIMHIBUCTHYECKOM BHUE. IlyCcTh SKCIIEPTHBIC OIICHKH BEIMYUH
dji 3a7aHbl B BUJIE JMHTBUCTHYECKMX TEPMOB BHICOKOTO MOPS/IKA, PEKYPPEHTHO

OTIpPECTSEMBIX Uepe3 TEPMbl HU3IIECTO MOPSIKA, KOTOPBIE MOTYT OBITH MOCTPOE-
HBI HA OCHOBE BepOaIbHO-IpaUUECKUX OLICHOK JKCIEpPTOB. B aToM ciyvae Mo-
JKET OKa3aThbCs TIOJE3HBIM METOJ ceMaHTH4eckuX muddepennmuamor Ocryna.
IIpumenuTenpHO K 3amade 13, crmemyss 3TOMy METOAY, TPaHMIBI WHTEpBaiIa

|_D i:D jJ M3MCHCHUS BEIMMMH @ BBIYUCIIOTCA Mo dopmymam D =mind
I

Bj =m_axdji, i=12,....,q, j=12,..,n. YroOsl OLEHHTH, HACKOJIHKO KOHIIBI
1

K&XK/I0r0 MHTEpBasia 00JIaaloT CBOHCTBOM @) MOXHO BOCIIOJIb30BAaThCsl, HANPH-
Mep, KCIEPTHBIM METOJOM. DTO MOTYT OBITh HOPMHPOBAHHEIE OIIEHKH y(Q i )

,u(B j ), T. e. npuHauiexkamue uarepsany [0,1]. Takum 0Opa3om, MOXKHO TOITY-

YUTb pAA AUCKPETHBIX 3HAYCHUH (byHKLII/II/I OPpUHAIJIC)KHOCTH pa3MBITOI\/'I BCIIN4YH-
HEBI aj . HJ’IH YHCIO0BOM I/II[GHTI/I(bI/IKaLII/II/I JIMHITBUCTUYCCKUX TECPMOB MOKHO BOC-

MOJIB30BaThCs MoauduKarueii BepdansHo-rpadmdeckoro metoaa [10].
B npennonoxeHWW, 4YTO OIEHKH, COOTBETCTBYIOIIUE JIMHTBHCTHUECKHM
TepMaM, HOPMUPOBAHBI, KaX/I0€ U3 HEYETKUX yncen aj, j=12,..,n ompenens-
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€TCsI COBOKYIHOCTBIO ( AOHMCKPETHBIX 3HAYCHUH (byHKHI/II/I MIPUHAIJIC)KHOCTH
/IJ (X) npu deji y i =1,2,...,q .
HJ'IH MOJIY4YCHUA aHAJIUTUYCCKOI'O BBIPAXKCHUA /ll (X) HYXXHO alllipOKCUMU-

pOBaTh 3Ty (PYHKLHUIO, YTO MOXKHO CAEIATh OJHUM U3 U3BECTHBHIX CIIOCOOOB: Ipa-
(uUecKu ¢ MOMOILBIO JIEKal, CIUIaiH-(YHKIMSIMH, TOJIMHOMAMH mopsaka (—1,

nonuHoMamu YeObimieBa u T.m. [12]. Tlpy mojaMHOMHUATIBHON anmpOKCHMALUK
V;(X) ¢yHKuMH NpUHAAIEKHOCTH ) (X) MOTYT ObITh HAPYLIEHb! YCIOBHS HOp-

MHPOBaHHOCTH. B 3TOM cityuae B KadecTBe (PYHKIUH TMPHHAICKHOCTH Pa3Mbl-
TOi Benmumubl 8, J=1..,n, npumem Qpynkumo V;(X), xeR

V(X), Vx: 0<v(x)<l,
Vi()=1 1 Vxi vj(x)>1, a7
0, Vx: Vv;X)<0.

U3 onpenenenus Gpynkumu V;(X) cremyer, 4to oHa, BOOOIIE TOBOPS, MOKET

NPUHUMATH 3HAYCHHUE, PaBHOE 1, B HECKOJBKHUX TOYKaX (Jake Ha KOHTHHYyMe), a
TaKxke ObITh CyOHOpMANBHOH (Vj(X) <1). OTmeTnM, 4TO QyHKUMS NPHHALIEK-

HOCTH V (X) MOKeT JTUIIG TPUOIMIKEHHO OMMCHIBATE PA3MBITOE YHCIIO, U K TTOHS-

THIO «IPUONIKEHHOCTH» MBI OOpATHINCH JIWIIL B IMPOIECCE PEIISHUs 3ajadu
(anmpoxcuManumn), a pa3MBITOCTh XapakTepHa YXe Ui CaMOW TMPHPOIBI pac-
CMOTpeHHOH 3amaun. Takum oOpa3oM, BO3ZHHMKAEeT HEOOXOAWMOCTh HCCIEI0BATh
BOIPOC OLEHKH TOYHOCTU MPHUOIMKECHUS Pa3MBITOTO PELICHUS.

3agaun knaccuukanuu. B nHGOPMAIIMOHHBIX TEXHOJIOTHSIX TUATHOCTUKH
3a/lau KJIACCU(HKAINH CIOKHOCTPYKTYPUPOBAaHHONH HH(OpPMAMKA BO3ZHUKAIOT
MIOBCEMECTHO — HE TOJIBKO HEMOCPEACTBEHHO B MpoIiecce Mmorcka Hanbosee ajie-
KBaTHOTO JUAarHo3a, HO W Ha Pa3lWYHBIX JTarax MPOEKTUPOBAHHS WX KOMIIO-
HEHTOB. Hampumep, Xopomro mpoBeaeHHas KiacCHpUKamus 0a3 3HAHWUH TaKOW
TEXHOJIOTHU TO3BOJIAET HCIOJIB30BaTh Oojice 3PPEKTUBHBIC CTPATETHH BHIOOpA
aKTyaJIbHBIX CUMITOMOB.

3anaun pa3MbITON Kiaccu(UKanuy B TaHHOW paboTe MpelCTaBIeHbI 00IIei
KOMOMHATOPHOW ONTHMHU3AIMOHHON MOZENBI0 KaK 3a/la4d Ha pa3OMeHMSIX U BBI-
6opkax. Takoil moaxoj MO3BOJMII MPEATIOKUTH, B YACTHOCTH, U HOBBIE METOJbI
UX peuIeHusl.

Urak, paccMOTpHM NOCTaHOBKY MpoOJeMbl B oOmeM Buzae. [1ycTh Kaskablid
JIEMEHT &; MHOXkecTBa A MOKeT ObITh OXapaKTepH3oBaH KopTexeM E;, xoro-
PBIA COCTOMT M3 M YIOPSIOYCHHBIX 3JIeMeHTOB. Kaxaplii M3 HUX OTOOpaxaeT
OLCHKY (jj DJIEMEHTa @; COIIIACHO KpUTepHio €;. B cimydae, ecinn @ — 4ucia,

E; sBnsercs BexropoM. Takum oOpazom, nHGopmMarus 06 oneHke MHOXKeCTBa A

COIJIACHO KPUTEPHUsIM MHOXecTBa E MokeT OBITh 3amucaHa B BUAE TaOMMIBI A
nm
(MaTpHIIBI B CIIyYae YHCIOBBIX 3HAYCHUH Cj; ) A= o i

i,j=1
n
BonpmmHCTBO KpuTepueB MHOXecTBa E = {Ei }i=1 HE NPEOCTaBISAET KOJIU-

YECTBCHHBIX 3HAYCHHUN XapaKTCpUCTUKaAM (Zij, a TOJBKO JTMHI'BUCTHUYCCKHUC.
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B sToM cnyyae nenecooOpa3HO TUHTBUCTUYECKUE 3HAUCHHS XapaKTEPUCTUK BbI-
pasuTh B BUJE Pa3MBITHIX YHCEN, HCIIONB3Ys pa3padOTaHHBIE JJIST ATOTO METOJBI
[14,15], B yacTHOCTH, YHOMSHYTBIH BbIlIe MOAUGHUIMPOBaHHbIH MeTox Ocryna
[10].

[Mome3ysice mHPOpManmel, mpeacTaBIeHHON B Tabnuie A, B TPEIoioxKe-
HUH, 94TO chopMyTTUpoBaHa neeBast pyHKIWSA, HYy)KHO OTBETUTH Ha PsII MIPAKTH-
YeCKUX BONPOCOB. KaKUM dJIeMEHTaM MHOXecTBa A aaTh npemmyiectBo? Kax
ONTHMAJIBHO YTOPSIIOYUTh WIH KIacCU(PUIMPOBaTh MHOXecTBO A ? UT0oOHI 1T0-
JYyYUTh HAyYHO OOOCHOBAHHBIE OTBETHI HA OTH WM JIPYTHE IOJOOHBIE BOIPOCHI,
obpaTumMcs Kk 001Iel TOCTAHOBKE 3a7a4d U €€ MCCIICIOBAHUIO.

Omnpenenum HekoTOpble moHATHA. Ilon pazOuenuem MHOXKecTBa A Ha
N KJIaccoB NOHMMAaeM TaKyl0 COBOKYHNHOCTh IOAMHOXeCTB A, C A, 4T0

N
UAk =A, mpuueMm N #1. Ecnu mocienHee paBeHCTBO JOMOJHUTH yCIOBHUEM
k=1
AcNA, =2 npu k=r, k,r=1..,N, To Oyaem roBopurs o pa3OMEeHHUH MHO-

JKECTBA Ha KJIIaCTECPHI.

u
JUts OUEHOK «GJIM30CTH» EMEHTOB HEKOTOPOro MHOXkecTBa B = {b }5=1

BBOJWMTCS NOHATHE MeTpUKU p(b;,0,), bg,b, € B. [lpn sToM pmamerpom MHO-

xecra B sBnsercss senmmunna D(B)= max p(bg,by), a Benmunna d(B)=
bs, peB

=_min p(bg,b,) — BHYTpPEHHNM AMaMETPOM 3TOTO MHOKECTBA.
V bg ,bp B

[Ipu paccmoTpeHnu 3agad B HEYETKOM HH(POPMANMOHHOM MPOCTPAHCTBE
OyaeMm cuuMTath, YTO SIEMEHTHI jj TabNUUbl A SBIIOTCH, B 00LiEeM ciydae,

Pa3MBITBIMH YKCIaMH, (QYHKIIMN TPUHAIIC)KHOCTH KOTOPBIX 33/Ial0TCS allpuopH,
a METPHKA OINPEACIISECTCS BEIPAXKEHUEM

m
pik = p(Ei, Ey) = D |argmax v;; (x) —arg max vy (x),.
=1 XERij XERkj

PaccmoTpum ABa Tuma 3agay:

Tun 1. OnTuMaIsHO, COTIACHO HEKOTOPOMY KPUTEPHIO, pa3OUTh MHOXKECT-
B0 A Ha N Kki1accoB npu 3aJjaHHBIX OTPAHUYMBAIOIINX YCIOBUSIX.

Tumn 2. Pa30uts MHOXXECTBO A Ha MUHHMAaJIbHOE KOJUYECTBO KIACCOB MpHU
3a/JaHHBIX OTPAaHIYMBAIOINX yCIOBHAX.

CHauarna pacCMOTPHUM CJTy4aii, Korjia B 3a/iauax Tuma 1 u 2 Tpedyercs HyleBoe
nepeceveHre KIaccoB, T.€. Hy)KHO HalTH pa30ueHne MHOKECTBa A Ha KJIacTephl.

3agaum THna 1.

M3BecTHO, UTO OCHOBHAsl KJaCTepHas 3ajada, COCTOSINAs B OMpPEIEICHUH pa3-
Oouenus mHOX)ectBa A Ha N HEmyCThIX MHOXKECTB-KJIACTEPOB, YIOBICTBOPSIIO-
IIUX HEKOTOPOMY KPUTEPHUIO ONTUMAILHOCTH U YCIOBUSM OJHOPOJHOCTH BHYTPU
KJlacTepa, MOXeT OBITh Ipe/ICTaBlIeHa KaK 3aj[ada MaTeMaTHYECKOTO MPOTPaMMH-
poBaHus (ONTHMHU3AIMOHHAS 337a4a HA KOMOWHATOPHOM IMPOCTPAHCTBE pa3due-
HHiT). BOJBIIMHCTBO METOMOB, MPEMTOKEHHBIX U PEIICHHUS TaKuX 3a1ad, He
YHUBEPCAIBHBI, TaK KaK CYIIECTBEHHO CBS3aHBI C KOHKPETHHIMH JaHHBIMH U Me-
POt uX OINpeeIeHHOCTH.
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YTOYHHM HCXOAHYI0 WHGOPMAIHIO, OOIIYIO IS 3ajad YKa3aHHBIX BBIIIE

n
THUIIOB, 4 UMCHHO:. MHO>XCCTBO 3JICMCHTOB A= "ai ”i—l , MHOXXECTBO UX IPHU3HAKOB

nm
OIICHOK 3JICMCH-

(xputepueB) E =”e J'Hrjn:l u Mmarpura (tabmuma) A =Haij s
TtoB &; (i=12,...,n) cOrmacHo KpUTEpUsIM ej (j=12,...,m); aj — JIeMCTBUTE-
JIbHBIE YnCTa (YeTKUE WM HEUCTKHUE).

Wrak, cyts 3agay tuna 1 u 2 cocTout B pa3OMeHNN MHOXKecTBa A Ha Kiac-
CBHI TIPU BHIMIOJHEHNH HEKOTOPOTO 33/J[aHHOTO KOoMIUIeKca ycioBuit U , KoTopsie
MOTYT COJIEp)KaTh TPEOOBAHKE ONTUMAIBHOCTH HEKOTOPOU BEITMYUHBI.

3agaun THna 2.

e Pa30uth MHOXECTBO A Ha MHHUMAaJlbHOE KOJMYECTBO KJIAcCOB (KiacTe-
pos) npu ycinosuu Dg <D, rne Dy — nuamerp xnactepa Ag; D — Hekoro-
pas 3a[JaHHasi YUCIIOBAsT BEINYHHA.

e Pa3buth MHOXECTBO A Ha MHHHMAJIEHOE KOJMYECTBO KIIACCOB (KJIacTe-
pos) npu ycnoBun Dg —dg <6, rne Dg, dg — nuamerp u BHyTpeHHHI Jua-
MeTp knacrepa Ag; 0 — 3agaHHasd BenuuyuHa. CyTh 3TOM 3aauyll COCTOUT B I10-

CTPOEHUHU KJIACCOB C OIrPAHUYEHHOM KOHLEHTpallMel, U BO3HUKAET OHA, B
YaCTHOCTH, TP TUIAHUPOBAHUHU 3aCTPOEK.

e Pa30uTh MHOXeCTBO A Ha MUHHMMAJbHOE KOJIMYECTBO KIaccoB Ag < A
TaKKX, 4TOOBI HekoTOpas ¢yHkiwmsa F(p) ymoBneTBopsiia onmpeaeieHHbIM YCIOBH-
sm U. 3necs peP — smemenT MHOXecTBa P Bcex BO3MOXXHBIX pa3OMEHMIA
MHOXXeCcTBa A, a IS BRIYUCIICHUS 3HAYCHUN QYHKIMH F MOkeT moHamoOuThes
JIOTIOJTHUTEbHAs MH(QOPMAITHsI, OTIMYHAS OT TOM, KOTOpasi HAXOJIUTCS B MaTpUIle A .

B oOmiem, 3amaun Trma 2 OTIMYAIOTCA OT 3334 TUMa 1 cojepaHueM KpH-
TepHs ONTHMHU3ANNH: B 3a]]a4ax TUTA 2 — 3TO KOJIMYECTBO DIIEMEHTOB pa30oUeHus
(xmaccoB). B 3amadax tuma 1 KpuTepreM ONTHMHU3AIMHK CITYKHUT HEKOTOpas Ipy-
ras pyHkuus F , 1 mocTpoeHust KOTOPO#, Kak yKe YIOMHUHAIOCH BBIIIE, MOXKET
noTpeOOBaTHCS IOTIOTHUTENbHAS HHPOPMAIIHSL.

B pabote [13] npemiokeHbl SBPUCTUYECKHE W HTEPAIMOHHBIE alTOPUTMBI
pelieHus 3a7a4 Kiaccu(uKanum Kak ONTHUMHU3AMOHHbIX 33/1a4 BUa

F(X)= extr F(x), (18)
xeG< X

rae X — MeTpHyecKoe NpocTpaHcTBo; F(X) — umcnoBoii hyHKIMOHAN, Ompe-

,HCHCHHLIﬁ Ha 3TOM IPOCTPAHCTBC.
I[J'IH MMOCTPOCHHUA LICIICBBIX (bYHK]_[I/IOHaJ'IOB MOTyT OBITh HCITOb30BAHBI pas-

au4Hble moaxonsl. Tak, ecau X= (4’1,4’2,...,4'/,) e Ny, ¢ =(a1i,a£,...,alg_l) U Ka-
/

KIOMY ai_ COTJIACHO Ta0NUIle A COOTBETCTBYET KOPTEK Elii , i =1,..,1S; ], To
1
(hyHKIIOHAT
p L
F0=Y max plE E) (19)
i1 &atEd

MOJKET CITYy’KUTh MEPOH OTHOPOIHOCTH pa3OneHus X.
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ITpu moCTpOCHUH TIEEBBIX (PYHKIIHOHAIOB MOKHO UCIOJIh30BATh TAKKE TO-
HSITHE MEPBI CXOJCTBA — HEOTPHUIIATEIbHYIO JICHCTBUTEIbHO3HAYHYIO (YHKIIHIO
o(aj,aj) = ojj , yIOBIETBOPSIOLLY O TPEOOBAHMAM

1) OSG(ai,aj)<1, a; iaj; 2) O'(ai,aj)zl; 3) G(ai,aj)zﬁ(aj,ai).
OCHOBLIBaﬂCB Ha MCpax CXOACTBAQ, HeﬂeBOﬁ (byHKHI/IOHaH MMPpUMET BU
m
F,(x)= min p\E ., E, ). (20)
2 izl“p,p’ea ( P p)
Hcrionb3ys popMyITy CPETHETO PACCTOSHUA MEKITy Kiiactepamu ¢, &

DEC)= Y Y pELEDIC].

a (i ajecjj
X X

pUXoauM K pyHKnnoHany F3(X)= z z D(Si.¢)-
i=1 j=1

®ynkuuonansl Fy(x), Fy(X), F3(X) mpuMeHHMSBI Kak B Cilyd4ae YeTKHX, TaK
¥ HEYCTKHX BEJIMYMH, COCTABIISIONINX Ta0IuIy A .

ITpuBenem eme Qynkiuonan F,(X), UMEIOMMIA CMBICT TOJBKO B CIIydae,
€CJIM 3JIEMEHTHI TaOJUIBI A €CTh pa3MbIThIe YHCNIa. DKCTPeMyM (DYHKIIHOHATY
F, nmaer pazbuenue, KOTOpOE MMEET HAMMEHBLINI TOKA3aTeNb Pa3MBITOCTH (aHa-
Jior noHstUs HTporuy 1lleHHoHa) 1 uis KiacTepa § € X ONpeAeseTcs Tak:

I<il
5= D (ak(i) )'” He, (ak(i))- (21)
k(i)=L

I[Tpu Beruncnennu GpyHkuuonana F,(X) MOXKeT HCIOIb30BaThCS MTOKA3aTENb
pasmbiTocTH (21), Hampumep, ¢yHkumonan F,(X) cormacHo ¢usmyeckomy co-
JIepKaHUIO 3aJa9l MOXKET IPUHUMATh BH]T

Fa (0 = max (<), (22)

F2(x) =ﬁ 350, (23)
giex

F43<x)=|—i| > 5% |. (24)
giex

[IpuBenem HEKOTOpBIE pa3bsICHEHNS Ha CIydai, KOT/la 3HAYSHISIMH I[eJIeBO-
ro ¢yukimonana F(X) 3ama4um sBISIOTCS pa3mbIThie uncna. Jis 3amad tuna 2

1eJIb — MHUHHUMAalbHOE KOJMYECTBO KiaccoB. B ciywyae pa3MbITONH TpaKTOBKHU
9TON 1Henu (U3NYECKOe COIEPKAHUE €€ MOXKHO CPOpMYyIUpOBATh KaK «IOYTH
MUHHMAJIBbHOE KOJIMYECTBO KitaccoB». [Ipu Gonee cTporom onpenaeneHuy LeleBo-
ro GyHKIMOHANA cIeqyeT 3a1aTh BUA QYHKIMH MPHHAIICKHOCTH HCKOMOTO pa3-
MBITOI'O YHUCJIa, HAIPUMED, 3TO MOKET ObITh CIJIaWH-(QYHKIMS C 3aJaHHOM BeJsu-

Cucmemni docniodcenns ma ingpopmayivini mexronozii, 2005, Ne 2 19



Cepeuenko U.B., Ilapaciox U.H., Kacnuuyxas M.D.

yiHON HocuTens. TakuMm 00pa3oM, M3 OKPECTHOCTH BBIOMPACTCS HECKOJIBKO
CKHAWUITYYHINX» TOYCK. B I[aHLHeﬁmeM OHHU CJIYyKaT HEHTpaMH BCIIOMOTAaTCJIbHBIX
OKpECTHOCTEH, 00beINHEHNE KOTOPBHIX OYIET WCITOJIB30BaHO I BhIOOpA <«ITyd-
mux» Touek. MOXKeT CIIOKUTHCS BICUYATIICHUC, YTO HAa NPOTAKCHUUN UTCpALIUOH-
HOTO TIPOIIECcCa KOJIMUECTBO «IYUIINX» TOUEK OyAeT BO3pacTaTh HEOTPAHUUYCHHO.
OpxHaKo TOTo HE CIyYWTCS, TIOCKOJIBKY Ha 33/IaHHOW B yCIIOBHH 33/1a4yMl JJTMHE
HOCUTCIIA MOXCT IMOMECTUTHCA TOJIBKO OrpaHUYCHHOC KOJIMYCCTBO TOYCK, 360-
MCChI KOTOPBIX Iesbie uncia. [Ipu Takoit hopMynupoBKe Hein 3a1a4n (KII04TH
MHHHUMAJIBHOE YHCIIO KJIACCOBY») BEJIMYMHBI, KOTOPbIe 00pa3yroT Tabiuiry A, MO-
TyT OBITh KaK YETKUMHU, TaK ¥ Pa3MBITBIMU. B mocienHeM cirydae UMeeT CMBICI
IIOHATHEC paSMBITOﬁ BCJIMYMHBI BTOPOTO poJia B IPUMCHCHUUN K PCHICHUIO 3a1a4u.
ITogoOHast cuTyanuss BO3HHKAET B 3ajJavax TUMA 1, eclid IeNeBOH (hyHKIIHMOHAT
OTIPEACTSACTCS PA3MBITBIMH YHCIIAMH.,

1 2 (3

OOpatum BHuUMaHue Ha TO, uyTo GyHkuuoHansl F, F,, F3, Fi, Fi, F;,

yHoTpebisieMble Kak IieeBbIe B OJHOM 3aade, B APYroil — MOTYT BXOJIUTh B CO-

CTaB OTPaHUYMBAIOIINX YCIOBUH. HamprumMep, MMeeT cMBICH 3ajada: ONpeienuTh

MHUHHMYM IHeieBoro ¢ynkuuonana Fp(x) (19) npu ycnosun F41(X)S5 , TIe
0 — 3aJjaHHOE YHUCIIO.

OTHOCUTENFHO OTPAaHHYUBAIONIMX ¥ ILEJIEBBIX (PYHKIMOHAJIOB CIEIyeT OT-
METHUTh, YTO OHU JJISI CBOETO OTPECIICHUS 3a4acTyi0 TPEeOYIOT JTOMOIHUTEIHHOM
uHpOpMaINH, He coepkamieiics B Tabmuie A . Hanmpumep, 3To MOXeT ObITh HH-
(opmarusi, 0 B3aUMHONH COBMECTUMOCTH HWJIM HECOBMECTHMOCTH OTHEIBHBIX
CBOKCTB 2JIeMeHTOB. Takyro mHGOpMaNnio yA00HO 3amucaTh B BHIC KBaJApaTHOM

m,m
MaTPHILBI F:Hyij HI oy rae yjj — KO0d(QHUUHMCHTEl COBMECTHMOCTH — YETKHE

WIN pa3MbIThie 4Kcia (mocienHee 0onee COOTBETCTBYET (PU3UYECKOMY CMBICITY
JTUX BEJIMYWH), OTIPEICIICHHBIEC CICAYIOMNUM 00pa3oM:

7ij <0, eciu cBoOlCTBA €], €] HECOBMECTHMbI (AHTATOHUCTUYHBI);

7/3 =0, ecxu cBoiicTBa €;, € MHAUPPEPEHTHBI;

yi} >0, ecnu CBONCTBA €), €] COBMECTHMbI (yCUIMBAIOT IPYT APYTa).

ITo uadopmanuu, coxepxamieiica B Marpurie I', MOKHO MOCTPOUTH (YHK-
[UOHAN Pa30ueHUs

[X| m

Fs(x) = z Z Zfij (x),

k=1lajely j=1

o0miast cymma kKo3()(GHUIMEHTOB HECOBMECTUMOCTH KOTOPOTO HE MPEBBINMIACT 3a-
JTAHHOTO YHCIIA.

BaxxHOo, 4TO Ipu pelIEHUH PACCMOTPEHHBIX BBIIIE 33a/1a4 3JIEMEHTbl MHOXE-
CTBa S TPHU3HAKOB (KPUTCPHUEB), KaK MPaBUJIO, HE SBIAIOTCS PAaBHOIPABHBIMH,
YTO CJICAYCT YUUTHIBATH IMPU IMOCTPOCHUHU LICIICBOI'O q)yHKI_[I/IOHaJ'Ia 1 OrpaHu4u-
TETBHBIX (HYHKIIHH.

OmHUM W3 BO3MOXHBIX IMOJXOJIOB K yUETy TAKOTO CIIydas, Ha Hall B3TJISII,
ABJIIACTCA NOCTPOCHUEC UCPAPXHU TIPU3HAKOB, HAIIPUMEP, IO aHAJIOTUU C TEM, KakK
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9TO JeJaeTCs B METOJE aHaau3a uepapxuii [15], myTreM momapHOro CpaBHEHHS
IIPU3HAKOB 1 IMPUCBOCHUA JIOKAJIBHBIX MPEUMYIIECTB B YNCJICHHOM WJIA JIMHIBUC-
THYECKOM BHJIE. 3aTe€M, B TPEINOJIOKEHHH, YTO KaKIOMYy TaKOMY CPaBHEHHIO
HPU3HAKOB (KPUTEPHEB) U3 MHOKECTBA S MOCTABJICHA B COOTBETCTBHE HEKOTOPAs
BEJIMYMHA JIOKAILHOTO npuopuTeta yj, 1, j=12,...,| S| (C yuerom cpoiictpa 06-

N . 1
paTHOU CUMMETPUYHOCTH B CJIyda€ YMCJIOBBIX 3HAYCHHU ]/U PaBHEBI —), JUIA

Yij
YUCIIOBBIX XapaKTEPUCTHUK IONAPHBIX CPABHEHUH M0JIy4aeM MaTPUILLY
1 Y12 0 Y
1
— 1
=72
1 1
_ 1
Ynl  7n2

Jnst ompenencHuss 000OMIEHHBIX MPHOPUTETOB MPHU3HAKOB LEIeCO00pa3HO
WCTIOJB30BaTh 3HAYEHUSI COOCTBEHHOTO BekTopa Marpuisl I'. DTo cinemyer m3
TOTO, YTO ypaBHEHUE, OMpEEIoNiee COOCTBEHHbIN BekTOop Martpuisl I', u co-
OTBETCTBYIOIIEE eMy 3HadeHne A HaxomsaTcs u3 ypaBHeHua I'X=AX, u, cieno-

BaTeNbHO, MaTpully I’ eCTeCTBEHHO XapaKTepH30BaTh ¢¢ COOCTBEHHBIM BEKTO-
pom.

Hessipoxxaennocts MaTpunbl I' mpeamnonaraercs n3HavaibHO. [IpaBna, BbI-
qucIeHHue COOCTBEHHBIX BEKTOPOB MOKET MOTPeOOBaTh JOBOJBLHO MHOTO BpeMe-
HH. [103TOMY MOKHO BOCIIONIB30BATHCS 00JIEE MPOCTHIM MPHUEMOM — BBIYUCIICHHU-
€M TCOMETPHUYECKOIO CPEIHEro, a HMMEHHO, IEPEMHOXKEHHEM D3JEMEHTOB B
KaXJIOW CTPOKE W U3BJICYCHUEM KOpHS M - cteneHu. [lomyueHHbIH TakuM o0pa-
30M CTOJIOEL HOPMAJIM3YETCsl ACJICHUEM KaXKIOro 4HCiIa Ha CyMMY BCEX UHCEIL.
Umerotes u apyrue cnocoObl nMcnonb3oBaHus Marpuubl I s ompeneneHus
HIPUOPUTETOB, Harpumep, [15, 16].

OTMeTHM, 4TO ONHMCAaHHBIMH CIIOCOOAMH MOXKHO ITOJYYUTH 3HAUYEHUS BECO-
BbIX KO uimentos §; B opmyie (13) Tak ke, Kak U B IPyruX aHAJOTHYHbIX

ciy4vasix [17-20].

3AK/IIOYEHHUE

PaccMOTpeHHBIE MOJICNH JAIeKO HE MCYEPIBIBAIOT BCETO CIIEKTPa ONTHMH3AIM-
OHHBIX 33J]a4, BO3HUKAIONINX HAa IYTH MPOCKTHPOBAHUS U (YHKIIMOHUPOBAHUS
JIUArHOCTUYCCKUX MH(DOPMAIIMOHHBIX TEXHOJIOTHMA, a PSJl BAXKHBIX U MHTEPECHBIX
BOITPOCOB 3aCIIyKHBaeT 0oJiee TIIyOOKOTO MCCIICIOBaHUS, HAIIPUMeEp, OOIIIHe Mpo-
OJ1eMbI YCTONUUBOCTH (CTAOMIBHOCTH) PEIICHUI 3a/1a4 PACCMOTPEHHOTO KJlacca U
WX 3aBHUCHMOCTh OT YMCJIOBOrO mapametpa [8, 10, 13, 18, 21], npobiembl TOuHO-
CTH IOJIyYECHHBIX PEIICHUH M MOCTPOSCHHE COOTBETCTBYIOUIMX CHCTEM aJllOPHUT-
MHUYECKOTO U MPOrPaMMHOTO 00ECIICYeHUS] B HEUETKOM WH(OPMAIIMOHHOM IPO-
cTpaHcTBe [6, 22].

Cucmemni docniodcenns ma ingpopmayivini mexronozii, 2005, Ne 2 21



Cepeuenko U.B., Ilapaciox U.H., Kacnuuyxas M.D.

JUTEPATYPA

1.

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

22

Zadeh L.A. Fuzzy Probabilities and Their Role Decision Analysis // Proc. of. IFAC
Symp. «Theory and Appl. Of Digital Control». — New Delhi: IFAC, 1982. —
P. 15-21.

. Heuemxue MHOXECTBA B MOJCIAX YIIPaBJICHUA U UCKYCCTBCHHOI'O MHTCJIJICKTA / HOI[

pen. A.A. llocrienoBa. — M.: Hayxka, 1986. — 396 c.

. Obpabomxa HeueTKON MH(DOPMALIUH B cucTeMax npuHATHA pernennii / A.H. bopucos,

A.B. Anexcees, I'.B. MepkypseBa u 1p. — M.: Paauo u cBs3p, 1989. — 304 c.

. Ilpuknaonvie weyetkue cuctemsl: [lep. ¢ smoH. / IMom pen. T. Tapano, K. Acan,

M. Cyrano. — M.: Mup,1993. — 366 c.

. Heuemxue MuOXecTBa 1 Teopus BosMoxkHocteit / [Tox pen. I'. AArepa — M: Pagmo u

cBs3b, 1986. — 408 c.

. Cepeuenxo M.B. MaTematudeckue MOJEIN U METOABI PELICHUs 3a4a4 JUCKPETHOMH

ontumusaimu. — Kues: Hayk. nymka, 1985. — 384 c.

. Cepeuenxo H.B., Kacnwuykas M.®@. Mopenn u MeTonsl pemeHus Ha OBM

KOMOWMHATOPHBIX 3a7a4 ontuMuzanun. — Kues: Hayk. nymka, 1981. — 287 c.

. Kacnwuyxas M. ., Ilapaciok H.H. O6 ogHOM KJacce 3a/1a4 ONTHMAaIHHOTO MOKPHI-

THsI B HeueTKoi nocranoBke // KomnplorepHas maremaruka. — 2002, — Ne 2. —
C. 93-105.

. Cnenyoe A.U., Tuwyyx T.A. MeTtop pacuera XapaKTepUCTHK OIEepalfii B 3ajade He-

YEeTKOTo IUIAaHUPOBaHUs U yrpaieHus //KnOepHeTnka n CUCTEMHBIA aHAIU3. —
2003. — Ne 3. — C. 58-71.

Cepeuenxo U.B., Iapaciok U.H., Kacnuuykas M.®@. O0 onHOW HEUYSTKOU 3amaye
MHOTOIIApaMETPUIECKOT0 BEIOOpa ONTHMANBHBIX pemieHuil / KubepHetnka u
cucreMHbld ananmu3. — 2003. —Ne 2, — C. 3-14.

Mizumoto M., Tanaka K. Algebraic properties of fussy numbers. — Jn:; Proc. IEEE
Int. Conf. «Cybernetics and Society». — 1976. — P. 559-563.

bepesun U.C., )Kuoxose H.II. Metonpl Berancnennii. T. 1. — M: T'oc. uzn.¢us.-mar.
nur., 1959. — 464 c.

Kacnwuyras M.®@., Ilapaciox M. H. O HEKOTOPBIX KJaccax pa3MBITBIX 3ajiad Kiac-
cudukanun: GopManuzanysi, MeToasl peureHus // KoMmmbrorepHas MaTemary-
ka. — 2004, — Nel. — C. 73-90.

Pya b. Knaccupuxanuss 1 BbIOOp NpH HAJMYMHM HECKOJIBKUX KpPHUTEpHEB (METO[
ELECTRE) // Bompochl aHanu3a u npoueaypsl npuHstus pemennii: CO. nepe-
BooB. — M.: Mup, 1976. — C. 80-107.

Caamu T., Kepnuc K. AHanutudeckoe ranuposanue. Opranusanus cucrem: Ilep. c
aHri. — M.: Paguo u cBs3p, 1991. — 224 c.

Kogman A. BeneHue B TeOpUIO HEYETKUX MHOXeCTB. — M.: Paguo u cBs3b,
1982. — 432 c.

3aoe JI. TloHsATHE NUHTBUCTUYECKOHN TEPEMEHHOW W €ro NMpUMEHEHHE K ITOHATHIO
MIPUOIIMKEHHBIX perieHnid. — M.: Mup, 1976. — 165 c.

Teuwuanu HJ[., Aeaan C.M., boroytnunos LII.P. MaremaTuueckue MeTOIbl T€OUH-
¢dopmaruku. |. HoBblit mogxon k kiacrepusaimu / KubepHeTrka U CHCTEMHBbIH
agamu3. — 2002, — Ne 2. — C. 104-122.

Kacnwuykaa M. ®@., Cepeuenxo U.B., Cmupanxa A.M. HekoTopbie cBOICTBa AHCKpe-
THBIX pa3MbITBIX MHOeCTB // J)KBM 1 M®. — 1990. — Ne 7. — C. 1107-1112.

Dubois D. and Prade H.. Operations on Fuzzy Numbers // Int. 7. Systems Sci,
1978. — 9, Ne 6. — P. 613 — 626.

Bacunesuy JI.@. AHanu3 4yBCTBUTEIBHOCTH U CTAOMJIBHOCTH HEUETKUX CHCTEM //
KubepHerrka u cuctemusiii aHanu3. — 1998, — Ne 1. — C. 166—-172.

IHapaciox U.H., Cepeuenxo U.B. TlakeTsl nporpaMm aHalu3a JaHHBIX: TeXHOJIOTrUs
pa3pabotku. — M: dunHaHcs 1 craTucTka, 1988. — 160 c.

IHocmynuna 08.07.2004

ISSN 1681-6048 System Research & Information Technologies, 2005, Ne 2



	МОДЕЛИ И МЕТОДЫ РЕШЕНИЯ НЕЧЕТКИХ ЗАДАЧ ДИСКРЕТНОЙ ОПТИМИЗАЦИИ В ДИАГНОСТИЧЕСКИХ ИНФОРМАЦИОННЫХ ТЕХНОЛОГИЯХ
	И.В. СЕРГИЕНКО, И.Н. ПАРАСЮК, М.Ф. КАСПШИЦКАЯ
	ВВЕДЕНИЕ
	Задачи типа 1.
	Задачи типа 2.
	Заключение



