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9TO B KOHIE KOHLIOB CBOJNT CYMMY Pa3HOCTEH B JIEBOH 4acTH HOCIE/IHEro ABOWHOIO HEPABEHCTBA K HYIHO, & B NMPaBOH
JIAET BEJIMYUHY

A+a +a,+...+a,

DTH TeopeMbl 0000IIAI0T COOTBETCTBYIOIIME pedysbTarhl u3 {1, 3 —5].

ABTOp CUMTAeT, 4TO HOBBIMH pe3yJibTaramu siBjsiiorcs Teopembl 1 u 2. Ouu nonydenst cosmectHo ¢ B.B.
[onnHoBcKHM.
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PASBUTHUE TEOPUM U PASPABOTKA METOJ0OB MHOXXECTBEHHOI'O
BbILOPA ITPU HETIOJITHOU TH®OPMAIINH O ITPEAITOYTEHUAX!

[Tounosckuii B.B.

DEVELOPMENT OF THE THEORY AND ELABORATION OF SET CHOICE

METHODS UNDER NON-COMPLETE INFORMATION ABOUT PREFERENCES
Podinovski V.V.

The mathematical statement of the problem of choice of / best objects under partial non-strict preference relation 1s
given and studied.

[loytu Becs OOMIMpHAs TMTEPATYpa MO NPUHSTHIO PELICHMIT TTOCBsIIEHA 3a/1a4amM BeIOOPa O/IHOIO HAWITYUIIEro, Wil
ONTHMAJILHOTO 00BEKTa U3 3a[JaHHOTO MHOXKECTBA 00heKkTOB. O/IHAKO HA NPAKTHKE YacTO BCTPEYAlOTCS W 33144y BbIOOpa
HECKOJNIBKMX (3azaHHoro uucna [ > 1) syqmnx oOpexros. Ilpumep: BhIOpaTh HECKOIBKO JIVHIINX WHBECTHIMOHHBIX

[IPOEKTOB M3 BCEX HOAAHHBIX HA KOHKypc 3asBox. llpu 31OM HE BCe OOBEKTH MOIYT ObITH CPaBHHMbBIMH IO
NPENOYTEHNIO, HYTO TUNHYHO, HANPUMEP, /Ul MHOTOKPUTEPUATbHBIX 3aaa4. (OO630p COBPEMEHHOIO COCTOSHHS
MaTeMaTH4eCKoi Teopuu BbIOOpa / nyuinux o0bektoB ad B [1, 2]. Tam mokazaHo, 4to x0Ts ewe B [3] ObuiM BBeEHSBI
6azoBpie ONpeneTeHns [-ONTHMAILHOTO (/-HauGoJIblIero) M [~Hen0-MHHHPYEMOTO (/-MakCUMaITLHOI0) 00BEKTOB, a B [4]
ObLT IPHBE/IEH Psi/l MX CBOHCTB, YPOBEHD PA3BUTHS YKA3aHHON TEOPHH SIBHO HEJIOCTATOYEH, M ONPE/IEIEHO HANIPABIIEHHE €€
JanpHedmen paspaborkn. B janHOM pabore NPUBOAMTCS Psiji OCHOBHBIX PE3YIITATOB, NMOJYYEHHBIX ABTOPOM IPH
BBITOJTHEHHH HCCIIE0BAHNIT B YTOM aKTyaJIbHOM HAIPaBIICHUH.

bynem paccmarpupars 3axady BpiOOpa / iy4nmx oOHEKTOB W3 KOHEYHOTO MHOMXECTBA OOBEKTOB X, %] =metis 1,
Ha muoxectse X 3a1aH0 oTHOIIEHHE HECTPOroro fpeanodrenus R ymna, npunumaromero pemenne (JIIIP): xRy o3uauaer,
410 O0BEKT X HE MEHee mpeanodruresneH, seMm y. OrHomeHnne R nOpoXkjaer OTHOLIEHHs (CTPOroro) npennodTeHus P,
Oe3pazmuuns [ u HecpaBHUMOCTH N: x[y BepHO, korjia crnpaseutuBo xRy u yRx; xPy Bpiiojnsercs Toria, koraa xRy sepHo,
HO yRx HeBepHO, XNy umeer Mecto, Koraa HesepHo nu xRy, uu yRx. [Tonaraercs, 4to ortHolienue R €cTh KBA3UNOPS/IOK
(T.e. oHO pedIeKCHBHO U TPAH3UTHBHO), HO JIMIIL YACTHYHBIA, MJIH HECBA3HLIN: OTHOMIEHHE N HE MyCTO.

Bsenem B paccmoTrpenne MHOXeCTBO [, HaOOpoB u3 / 00BEKTOB. DTO MHOXKECTBO TAKkKe KOHEYHO TakUX HabOPOB
scero C,. Jhis Habopos u3 L Gynem mcnonb3osarh oboznadenns tama A = {a', ... , d' }. Myers [ — muO)ecTBO
nepecranosok muoxecrsa {1, .., [}. Tlox mepecranoskoii mabopa 4 = {a', . , a'}. coorsercraytomeii 7 e [I.
nonnmaercs koprex 7(4) = <a™V, ., "> Hanpamep, ecmu [ =3 u 7= (3, 1, 2), r0 7(4A) = <d’, a', a*>. Tlockonpky
1Opsi/IoK 0OBEKTOB B BBIISIEHHOM HAOOPe HHKAKOW POJM HE WIPaer, TO, B COOTBETCTBHU C CYTHIO paccMaTpHBaeMOil
3a/1a4y BBIOOpA, 3a4a/MM HA MHOXeCTBe /. GuHapHoe orHomenue R, nmoxaspiBaiomiee, KOrma HpU HOHNAPHOM CPABHEHUH
HaOOPOB OJIMH U3 HUX MO)KHO NOJIAraTh HE MEHEe NPEANOYTHTENLHbIM, YeM APYToii.

! PaBora seimonnena npu noxuepike Hayunoro domga ['Y-BIID (MuapBuiyansHslii uccnenosarensckuii rpant 2008 r. Ne 08-01-
0032).
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Omnpenenenne 1. CoorHouenne AR B BBINOIHEHO TOTAA M TOJNBKO TOT/IA, KOIZAA CYIIECTBYIOT NEPECTAHOBKH 7, O
ell, Takne, 4T0 CHPaBeUTHBO

a PR i=1, 1 )

Onpenernenne | paBHOCHIBHO KOKAOMY H3 CIIEYIOMMX ONpe/eeHIi:
ARB < 3Arzell: a'RP™, i=1,..,1 )
AR'B & 3rzell: a™Rb’, i=1,..., 1L 3

OTHOIIEHHE HECTPOIOro IpPeANOYTeHus R’ smasercs KBa3UMOPSAJAKOM M NOPOX/AeT HA L oTHOLIEHHE (CTPOroro)
npenouTenns — (YacTHanpiii) nopsaok P u orHOmenue Ge3pasHuns — SKBUBATEHTHOCTH I JIerko BHieTh, 4TO AI'B
BhinostHsiercs, korza B (1) [mm B (2), (3)] npn xaxaom i BMecto R moxuo noactasuts I, u AP'B sepro, xorna B (1) [wm B
(2), (3)] X015 OBI IPH OTHOM § BMECTO R MOMKHO NTOJICTABUTH P.

3ameTHM, HTO OnpesesieHue OTHOIEHHS R' POJICTBEHHO ONpPEIEIEHHIO OTHONIEHHS HECTPOIOro NPEINOYTeHNHs B
MHOTOKPHTEPHUAIILHbIX 33/1a9aX ¢ PABHOBAXXHBIMHU KPUTEPHSMHU, PEUIOKEHHOMY B [S].

Onpenenenne 2. HaGop A Ha3bIBAECTCS CHIPO2O ONMUMATbHBIM (COOTBETCTBEHHO ONMUMANLHBIM, HEOOMUHUEYEMbIM)
ecm Juis moboro Habopa B, OTJIM4HOIo 0T A, BEPHO AP'B (coorsercrpenno Bepro AR'B, neBepHO BP'A).

Ilyers P'(L), RI(L), Q'(1) — muoxecrsa CTPOI0 OITUMAIBHBIX, ONTHMAJIBHBIX U HEAOMHUHUPYEMBIX HAOODPOB
CO0TBETCTBEHHO. CnpaBe BBl COOTHOIIEHHUS:

P'(L) cR) c O'(L). @

Ecitu crporo onTuMaibHbIi HAGOP CyIIECTBYET, TO OH €MHCTBEH — HCUEpPNBIBAET MHOKecTBO P (L) (1ipn ytom 06a
C B (4) BBIIOJHSAIOTCS KaK =) U UCKOMBbIE [ JIy4IINX OOBEKTOB OIPEIeSIIOTCS O/IHOZHAYHO — ITO BCe OOBEKThI H3 TAKOI0O
nadopa. llycts Takoro Habopa HET, HO CYLIECTBYET ONTHMAILHBIA HaGOP (TpH 3TOM Bropoe (IIpaBoe) C B (4) BBITOTHAETCS
Kak =). Jlake ecim OH He eIMHCTBEH, TO BCE ONTHUMATTbHBIE HAGOPHI SKBUBATIEHTHBI (110 I'). Tlo3TOMY /06O M3 HIX MOKET
paccMarpuBarhes Kak HawIy4lIMid, a oOpasyroliue ero o0bekThl cuutarhes [ ayqnmMu. HakoHel, eciii 1 onTUMaJIbHbIX
nabopoB HET, TO B CHUTy KOHEYHOCTH MHOXKECTBA L 00s3aTeIbHO OYVAYT CYLIECTBOBATh HEJOMHHHpyeMble Habopsl. bostee
TOTO, MHOKECTBO BCEX TAKHX HAOOPOB Gy/IeT BHENIHE yeTOHIHBBIM: uis moGoro Be I\O'(L) naiineres AeQ/(L) Taxoii, ato
sepno AP'B. TlosToMy nperenienTaMs Ha ONTHMAbHBbI HaOOp MOIyT OBITh JIMIIb HEJJOMHHUPYEMbIE HAOOPBL, & HA POJIb
JyHIIMX MOI'YT HPETEH/I0BATh JIHIIL OOBEKTHI 3 TAKMX HAOOPOB.

[Tockonbky (OpMHUPOBATh ONTHMATIbHBIE HJIM HEAOMMHMPYEMbie HaGOPhI HENOCPEJACTBEHHO HA OCHOBAHUM HX
Onpe/ielleHUH BechMa OOPEMEHHMTETHHO JIake HPH «He O9eHb IMPOKOM)» MHOXKECTBE 0OBEKTOB X, TO BCTAeT BONPOC O
HOHCKE KOHCTPYKTHBHBIX CHOCOO0B peleHis BOZHUKaOMmEH npodiaeMsl. [Iis 3TOro okazpiBaroTCs MOJIE3HBIMH CIIE/IYIOIIHE
TIOHSITHS.

Onpenenenne 3. OObexT x HaszplBaeTcs cmpo2o [-onmumanereim (COOTBETCTBEHHO [-onmumansHelm, [-
HeOOMUHUpYeMbIM), €CIM xPy BEepHO Ts BCeX OOBEKTOB y, OTIHYHbBIX OT X, KpoMe, ObITh MOXKET, HEKOTOPOTO MX HMC/IA,
MeHBIIEro, 4eM [ (COOTBETCTBEHHO, €ciii XKy BEPHO JUlsi BCeX OOBEKTOB ), KpoMe, ObITh MOXKET, HEKOTOPOTO WX 9YHCIIA,
MEHBIHET0, HeM /; eC/Ii 4nciI0 OOBEKTOB ¥, JUIsl KOTOPHIX BEPHO YPX, MeHblile, 4eM /). ,

[yers Pi(X), R(X) 1 O)(X) — MHOXECTBA CTPOrO [-HAWIYHINKUX, [-HAWIIYHIIAX W [-HEJI0-MUHUPYEMBIX 00BEKTOB
cooTBeTCTBeHHO. HemocpeacTBEHHO U3 OnpeesieHys 3 BHITEKAET, 4T

PrX) c Ry(X) € Qi(X);, ecom k <[, 10 Pi(X) < P1(X), Re(X) < R/(X), O(X) < Oi(X).

Teopema 1. CripaBe/utBBI ClIEIYIOUIHE YTBEPIKICHHUS:

1.1. Yucno cTporo /-onTHMAaIBHBIX OOBEKTOB HE MOXKET [PEBOCXOIHTS /.

1.2. Ymcno knaccos sxsupanenTHocTH [ B R ;(X) ne 6omnbine, 4em /.

1.3. MHOXkeCTBO /-HeIOMHHNPYEMBIX OOBEKTOB HE MYCTO M 8Hew e [-ycmoiiuuego:
1.3.1 ecmmx ¢ Q;(X), ro B Q)(X) naiinercs ne menee [ 00bEKTOB YV , TAKUX, 4T0 yPx,
132 ecmx', . xX'¢ 01X, ¥ xle O)(X), rne s < I, to B O;(X) naiiéresi s HONAPHO PATHIHBIX OOBEKTOB x

., x™ ommmaneix or ¥, x' w rakux, qro x"'Pxt, . x¥PxS.

1.4. Muoxecrsa P;(X), R ;(X) u Q;(X) samxnymer ceepxy no R:

1.4.1 ecmmxePy(X) nyRx, To yeP (X)),
1.4.2 ecmxeR (X)uyRx, 10 yeR (X)),
1.43 ecnnxeQ(X) nyRx, 10 yeQ(X).
1.5. OOBeKThI U3 Pa3HbIX MHOXKECTB COOTHOCSTCS CJIEYIOIIUM 00pazom:
1.5.1 ecmn xeQy(X) nyeQ)(X), To xNy wiu xPy,
1.5.2 ecnuxeR,;(X) nyeQ)(X), o xPy;
1.5.3 ecimxeR,;(X) n ye OLX)\R (X), To xNy win xPy;,
1.5.4 ecmixeP (X)) uyeR,(X\P,(X), To xNy wm xPy.
1.6. Pasencrsa [Q,(0)|=1, [P, (X0)=1n0,00 = Py(X) paBHOCHIIBHBI.
1.7. llycTb DOKBUBaIEHTHOCTD / €CTh OTHOIIEHHE paBeHcTsa. Torja:
1.7.1 cnpaBemmso paserctso R ;(X) = P;(X);
1.7.2  uucno Bapuantos B R ,(X) He Gobiue /;
1.7.3 ecim |R; (X)|=1 10 Bepno pasencrso R ,(X) = 0;(X).
1.8. Eciu xBazunopsiiok R cs3ubii (1.6, N = J), 10 Bepno paBeHcTso R ;(X) = O, (X).
1.9. Ipu k <!/ cripaBeiytBbl yTBEPIK/IEHMSL:
1.9.1 eciu Pi(X) < P;(X), 10 [Po(X)|< 1~ 1:
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1.9.2 ecnn Ry(X) € Ry(X), 10 |P;(X) UR(XN)I<I-1.
Teopema 2. CripaBe utHBHI CII€/1yIOINHE YTBEPIKAEHUS:

2.1. CymecTBoBaHHe U CBOUCTBA CTPOTO ONTHMATBHOTO Habopa:
2.1.1 crporo onTUMAIEHBI HAOOP MOXKET COCTOSTH TOJILKO U3 CTPOTO /-ONTHMANIBHBIX OOHEKTOB,
2.1.2 crporo onTHMaIbHBIH HAOOP CYIECTBYET TOI'AA U TOILKO TOI/Ia, KOIa Pl =1
2.2. CymectBoBaHHe W CBOHCTBA ONTUMAILHBIX HAOOPOB!
2.2.1 B omruManbHb HaGOP MOTYT BXOUTH TOJIBKO [-ONTUMATIBHBIE OOBEKTHI,
2.2.2 onuruMasbHbli HAGOP BKIIOYAET BCe CTPOTO [-OTHMAIbHBIE O0BEKTHI,
2.23 ecm |R;(0| =1 o onruMansHblE BAGOP CYIIECTBYET TOIVIA M TOMBKO TOIJIA, KOI/IA BHITOJTHEHO PABEHCTBO R /(X)
= Q,(X); IpH 3TOM BCE [-ONTUMATBHBIE 00BEKThl COCTABIIAIOT ONTHMAILHBIH HabOp H RYE =P
224 ecim |R 1X) | > 1, 1o omrruMabHbIH HabOop CYIECTBYET TOI/A M TOIBKO TOT/IA, KOT/1a BHITOIHEHO paBeHcTBo R /(X)
=(,(X) n B R,;(X) cymecTByeT HanMeH LI 10 R 00BEKT (T.€. Tako# 00BEKT X,, 9T0 UL M0d0ro x € R (X) BepHO
xRx.),
2.2.5 eciuu cyxenue dkBuBaieHTHOCTH [ Ha O;(X) sBIsETCS OTHOLIEHHEM PABEHCTBA, TO IR 1(X)| = [ ecTh HEOOXOAUMOE
1 JIOCTATOYHOE YCIIOBHE CYMIECTBOBAHMS ONTHMAILHOIO HA0OPA, IPHYEM €T0 COCTABIIIOT BCE /-ONTHMAIbHbIE
o6bexrs u R’ (L) =P'(L),
2.2.6 ecmmk <l Ri(X)c R (X) n obbexr xe R, (X) He BriiodeH B Habop A€ L, 10 9T0T Habop He siBjiseTcs
OIITUMAIBHBIM.
2.3. CymecTBoBaHHE W CBOHCTBA HEJIOMUHUPYEMBIX HAGOPOB!
2.3.1 MHOXECTBO HEJIOMMHUPYEMbIX HAOOPOB HE NYCTO M BHELIHE YCTOMYUBO,
2.3.2 xaxiblii HEIOMHHUPYEMBLil HAOOP COCTOMT TOJILKO W3 /~-HEJOMUHHPYEMbIX OOBEKTOB,
2.3.3 Kaxiplil HEJOMHHUPYEMBIIT HaOOp BKIIIOYAET BCE CTPOro /[-ONTHMaJIbHbIE OOBEKTHI,
2.3.4 ecxgA, yeA n BepHo xPy, 70 HaOop A He ABAETCA HEAOMUHUPYEMBIM.

Bxparie npusesieM Britexatolue u3 teopeM | u 2 pekoMeHjainu 1o Beidoopy /[ siyuamux o0pexros. [Ipexnae Bcero,
W3 PACCMOTPEHUS TOJDKHEL OBITh HCIUTIOYEHB! BCE [-TOMHHUPYEMbIE (T.€. He SIBISIONINECs [-HETOMHHHPYEMBIMH) OOBEKTHL
Ecmu crporo /-naumydinmux 0OBEKTOB POBHO /. TO OHH COCTABJISIIOT CTPOrO ONTHMATBHBIH HAOOP, W TOJIBKO OHM JOJLKHBI
canTarbes [ myammuMu oOsextamu. Ecim oGpexToB B R ;(X) Gosbiue /, 1 BpimoiaHeHs! yeaosust u3 2.2.4, To BHAYANE HY)KHO
B3sTh M3 R;(X) Bce 00beKThl, He SBJIAIOIHECS HauMeHbmmMu (nx He Gonee / — 1), a 3arem no6aBuTh HepocTaromee 1o /
9qUCII0 JIOOBIX HAUMEHbIMX OOBEKTOB (Bce OHM Oespazmunbl Mexay coboi). Ecnm ke ykazaHHple YCIOBHS He
BBINOJIHEHBI, TO ONTHMAJIbHBIH HA0OP He CYIECTBYET, M HYIKHO BBIIEJIMTH OOBEKTHI, KOTOPBIE 3aBE/OMO JODKHBI OBITH
OTHECeHH! K 4nciy [ nydnmx. I1o — Bee 00bekThl u3 MHOKecTBa P;(X) U R (X), rae k — nHanbosbiuee yucio k < [ Takoe,
ut0 R (X) R ;(X). Takux o6bextoB He Gosiee [/ —1. JIpyrue 0OBEKTHI SIBJIAHOTCS JIMIND PETEHACHTAMU Ha POJIb [ TYHIIHX.
Jiis ycTpaneHms OCTaBuieiicsi HEONpPEeIEHHOCTH BhIOOpA ClIEAYeT NPHUBJICYb NOMOJHHUTEIbHYI0 HHOOPMANUID O
npeanoyrennsix JIIP.

ABTOp CYHMTAET, 4TO B JIAaHHOH PaboTe HOBBIMH Pe3yJIBTaTaMH sIBJITIOTCS TEOpeMbl | W 2 W OCHOBAHHbBIE HA HUX
PEKOMEH/IAIUH 110 BbIOOPY / MyHIuX OOBEKTOB.
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