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MHTEPBAJIBHBIE OITEHKHW 3AMEUIEHUY KPUTEPUEB B AHAJIA3E
MHOTOKPUTEPUABHBIX 3AIAY ITIPUHATHS PEIMEHNIA"

Tonunosckuit B.B.

INTERVAL ESTIMATIONS OF CRITERIA SUBSTITUTIONS IN ANALYSIS OF

MULTI-CRITERIAL DECISION-MAKING PROBLEMS
Podinovski V.V.

A simple decision rule for compare variants under multiple criteria (continuous or discrete, bounded or unbounded)
is proposed.

J1s aHanH3a MHOTOKDHTEPHANBHBIX 3alay NPHHATHA PEIWEHMH HEOOXOAMMO TNpHBIEKaTh MH(GOpPMALMIO O
NpPEANOYTeHUAX LA, npuHuMaromero pewenue (JIMIP). B posnu Takoi WHGOpMAUMM MOTYT BLICTYNaTh CBEICHHA 00
OTHOCHTE/IbHOH B&KHOCTH KPHTEPMEB M MHTEPBAIbHbIE OLEHKH 3aMELIEHHH OJHHX KPHTEPHEB APYIMMH (HIH, HHaue
roBOps, KOMIMEHCALMH YXYHLIEHHH 3HaueHHH ONHHX KDHTEPHEB YIydlIEHMEM 3HaueHuil Apyrux). B  reopun
NapaMeTpPHYECKOH BaXKHOCTH KPHTEPHEB M TEOPHH HHTEPBAIOB HEOMpPEACNEHHOCTH 3aMellenHii [1 — 6] paccmatpuBaiuch
TIOYTH HCKIOUMTE/bHO KOHTHHYQIbHbIE KPHTEPHH, KOTOPbIE MOTYT NpuHuMaTy 1100bie YHCOBBIC SHauenHs. OxHaKo Ha
NpaKTHKe 3HAYEHHA KPHTEPHEB YacTo orpaHuyeHsl. OrpaHHYeHHs MOTYT ObITh CBA3AHDI JIMGO ¢ “(Gu3nuecKoi’” NpHpoaoH
CaMOro KpUTEpUs (HanpuMep, Macca He MOXeT ObITh OTPHLATE/IbHOH — 3TO OrpaHHYEHHe CHU3Y), MO0 ¢ TPeGOBAHUAMH K
BapHAHTaM pEleHHH (HampuMep, OrpaHHYeHHe Ha rPy30NOAbEMHOCTb TPAHCTOPTHOTO CPENCTBA BJEYET OrpaHHYeHHe
CBEpXy Ha MAacCy rpy3a; BO3MOXKHbIE Pacxofbl Ha NpHOGpeTeHHE TOBAapOB OrpaHMUEHbI CBEPXY BBIIEJECHHOH CyMMOMN
ZIeHer, a CHM3y — HyleMm), JMGO 3alOkKeHbl YK€ NMPH BBEJEHHH IIKaibl KpHTepHs (Tpumep — OGalibHble WIKaIbl).
BeTpeualoTes Ha NpakTHKe ¥ AMCKPETHbIE KPHTEPHH, KOTOPble MOTYT NPUHUMAT JHUIbL OTASbHbIE 3Ha4CHNs. [Tpumepamu
ABJIAIOTCS KPHTEPHH C UEIOYHCNEHHOH OGalibHOM WKANOH W KPHTEPUM C JMHTBUCTHUECKMMM LIKANaMi, rpajailku
KOTOPBIX OMHCHIBAIOTCA CJIOBECHO (oC/e OUM(BPOBKM rpafaliii B NOPsAKE BO3PACTAHUA MPEANONTEHHH NOMy4aoTes
wkanst suaa {1, ..., /}).

BHHMaTe/IbHbIH aHaTH3 NOKa3aJ, YTO PE3yJIbTaThl, NOJY4EHHBIE JUIS 3a4a4 ¢ KOHTHHYaIbHBIMH HEOrPAHHYEHHBIMU
KPHTEHSAMH, NANeKO HE BCETJa MOXHO NEPEHECTH Ha 3alauM, B KOTOPLIX €CTb AMCKDETHble W/WIH OrpaHHYeHHbIe
KOHTHHYaNIbHbIe KpuTepHH, [103TOMY akTyanbHOH Npo6iiemMoit SBAETCS PasBHTHE TEOPHH NAPAMETPHYECKOI BaXHOCTH H
TEOPHH HHTEPBAIIOB HEONPE/E/ICHHOCTH 3aMEIIEHHTT V1A TakKX 3a1a4, DTo npobieme U MOCBsLIEeH AaHHbI A0KIaa,

Jlns aHanu3a MHOTOKPHTEPHAILHBIX 3@y MPHHATHA PELIEHHH B YCHOBMAX ONpPENENCHHOCTH WCHONb3YeTCs
MaTeMaTH4ecKas MOJeNb:

<X Sy Sm 2 R>, )

e X — MHOKECTBO BapHaHTOB (CTpAaTerHii, anbTepHATHB, ILIAHOB, ...), [, ..., /, — KPHTEPHH, Z — MHOKECTBO BEKTOPHBIX
OLEHOK, P — OTHOIIEHHe (CTPOroro) mpeanouTeHusa. Kaxablil BapHaHT x M3 MHOXKECTBA BCEX MMEIOIUMXCSH (3aJaHHBIX)
BapHaHTOB X XapaKTepu3yeTcs 3HaYCHUAMH m 2 2 Kputepues f. [lon kputepuem f; moHuMaeTcs (yHKLMS, OnpeaeneHHas
Ha X H NpHHUMAIOLAs 3HAYeHHA U3 MHOXKECTBA Z,, Ha3bIBAEMOTO LWKAIOH (a TakXXe MHOXKECTBOM OLECHOK, I‘Puﬂﬂuﬂﬁ) 3Toro
kpurtepus. Hanee Ges notepy oGWwHOCTH Gyaem NOJAraTh, 4T0 BCE KPUTEPHH — YKCIIOBbIE, pUYeM GOJIbIIKE UX 3HAYEHHS
npeanouTHTeNbHEe MeHbIIHX. Takum 06pa3oM, Kax bl BADHAHT X XapaKTePU3yeTcs 7 YHCIaMH — 3HAYCHHAMU fi(x) BCex
KpHTepHeB, 00pasylolMMH BEKTOPHYIO OLIGHKY 3Toro Bapuanta y(x) = fx) = (fi(x), ... , fu(x)). [ToaToMy cpasHenue
BAPMAHTOB TO NPEATIOYTEHMIO CBOMTCA K COTIOCTABICHHIO MX BEKTOPHBIX OLEHOK, MHOKECTBO BCeX BEKTOPHBIX OLEHOK
(Kak peanbHbIX, T.€. COOTBETCTBYIOLIMM BAPHAHTaM H3 X, Tak ¥ FHIOTETHYECKUX) €CTh Z = Z; X ... % Z,. [Ipeanoutenus
JITIP monenupyioTcA MpH fIOMOLUM OTHOWEHHMA MpEAnouTeHWAs P Ha Z: yPz O3HA4YaeT, YTO BEKTOPHAs OLEHKA y
npeanouTHTenbHee, 4yem z. Ilpexnonaraercs, YTO OTHOweHWE P — CTporui (4acTHUHbIH) TOPALOK, T.e. OHO
HppedIeKCHBHO H TPAH3HTHBHO.

Yepes (v Iy, +a,y;— b) 0603HaUNM BEKTOP, NOJIy4EHHBIH M3 BEKTOPA ) 3aMEHOI €ro KOOPAMHATS , Ha y,+a H
KOOp/IMHATBL Yy Ha - b.

Onpenenenne. Hnmepsansnoi oyenxou samewsenus (HO3) kputepus f, KpHTEpHEM [, Ha3biBAETCs MHTEpBAT
Ay = (47, ;v;), rae o <,1§. e ,{“jc, o0mafaloLmii CIeIyOWLHMH CBOHCTBAMH:

0 lyi=ty; +A50)Py 589 €b40S ye Z,1>0 03eed, +01 (y |yi—1,y; + AN e Z;

Yi=byj +/l]11)sZ.

YPY | yi=ty; + A1) HEY EpANS ye Z,1> 0 0aéed, +0i yP(y |

* PaGota BLMONHEHA NPH noaepkke Hayunoro ¢onaa I'V-BILD (nuaupuiyanbHbli ucenegosarenbekuit rpant 2007 r. Ne 07-01-128).
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OrpanuiuMcs 326Ch PacCMOTPEHHEM 3azad, B KOTOPhIX MHOXecTBo Haxonnewmsix MO3 A coctonr w3 MO3
KKAOTO M3 KPUTEPHeB f, ..., fn Kpurepuem f; (ero HaipBaor 6azosbim): A = {Ag, ..., Am}. OTHOmeHue
npeanoyTeHns, nopokaaemoe HHpopmauuei A, o6oswauum P(A). [ns o6UIEro Cryyas HATMYMA OTPAHHYEHHBIX H
JHCKPETHBIX KPHTEPHEB BepHa MpHBENCHHAS HIDKE TEOpema, KOTOpas i CIyuas HEOTPaHMUEHHBIX KOHTHHYaTbHbIX
kpuTepren o6o0waeT ocHOBHOI pe3ysbTat u3 [2]. [Ins ee Gopmynuposku BeeneM psa obo3uadenuit. [ycts y,z € Z nv
=y ~ z. Pa3nenum MHOXKECTBO HOMEPOB BCeX KpuTepheB 6e3 6a3oBoro J = {2, ..., m} Ha HemepecekalouHecs MHOXeCTRa:
J) = {ies [v;> 0}, S (v) = {ied [v; < 0}, S (v) = {ieJ | v,= 0}. [prt v, # 0 1ns wekoTOporo i > 1 mo kpaiteii Mepe 0HO
113 IePBBIX [BYX MHOKECTB He MycTo. [T0N10KHM:

_ _ 5
EIRLED I i Z’EJ_(V)\»,/I,, }

Dt Lo

3ameTHM, 4TO ;< V)", MPHUEM PABEHCTBO I0CTHraeTea MWL MpH v =0, T.e. pH y =z.

Yepes N(A) 0B03HauMM OTHOLIGHHE HECPAaBHHMOCTH: YNz O3HauaeT, uTo y#z W HeBepHO HM YP(A)z, HH zP(A)y.

Teopema. TlycTs BbINONHEHO OAMO M3 CHERYIOIHX YCJOBHIL: a) BCE KPHTEPHH KOHTHHYanbHbl, 6) 6a3oBblil
KpHTEpHH — KOHTHHYaIbHbiH, HEOTPAHWUCHHBIH WIM OTPAHHYEH TONBKO C OHON cTopoHel. Torma, ecnu y; # z; mia
Hekotoporo (> 1, T0:

YP(N)z v 20, zP(A)y v <0; yN(A)z e v <0<y,

OTa TeopeMa MMEeT HMHTEPECHbIl CMBICN: OHAa TNOKA3bIBAET, YTO BCIO “HHTEPBANbHYIO HEOMPENENeHHOCTD”,
KaCAOMYIOCS OUEHOK 3aMelleHuit Kkaxaoro u3 m-—l kpurepues Ga3oBbIM, MOXHO MeEpeCUnTaTh B HHTEpBAT
HeompeseneHHocTH (v, v|') Ha wkate Gasosoro Kpurepa. [lpasaa, nocrefHui WHTEPBAT 3aBHCHT OT mapsl
CPaBHHBAEMBIX BEKTOPHBIX OLEHOK Y, Z.

ABTOp cCuMTaeT, 4TO B [NaHHOW paGoTe HOBBIM Pe3yNbTATOM ABAAETCA TPUBEICHHAs BbIE TeopeMma,
NPEACTABAOMWAn MPOCTOe pelatolliee MpaBuo, MPUroAHOE IS aHaTM3a A0CTATOYHO LIMPOKOro Kjacca MPaKTHYECKHX
MHOTOKPHTEPHANBHBIX 3a1ay.
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