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AHHOTAILUSA

B wmonorpadpuu C.C.I'onuapor, FO.JI.Epmos, K.®. CamoxBasioB «BBeneHne B JIOTHUKYy H
METOJIOJIOTHIO HAayKW» JdaeTcs oOlee OomnpeaelcHHe METOAOB HHIYKIMH BMECTe ¢ HabopoMm
HEOOXOAUMBIX TpeOOBaHMM, KOTOPHIM OHHU JOJDKHBI YJIOBICTBOPSITH W JOKa3bIBaeTCs, 4YTO HE
CYIIECTBYET METOJOB WHAYKIHUN YIOBICTBOPSIOMMX OJTHM TpeOOBaHUSAM (32 WCKIIFOUYCHUEM
BBIPOKJIEHHBIX PEryJIAPHBIX METOJ0B). HeoOxomumple TpeOOBaHUS OMPENEISIOTCS TaK, 4TO 0e3 X
BBIMIOJTHEHUST TepsieT (WM MEHSET) CMBICA cama MpoOiemMa HWHAYKIUH. TeM cambiM MOJTydYeH
OTpI/II_IaTeJIBHBIfI PE3YJIbTAT O CYMCCTBOBAHNU MCTOAOB MHAYKIIUH. HGHB I[aHHOI\/'I CTaThbH — IIOKAa3aTh,
YTO Mapagokc MHAYKIUU ['yIMeHa SBIsSETCS YaCTHBIM CIy4aeM OTPHULIATENIBHOIO pesyiprara. Tem
CaMbIM MBI, C OJHOW CTOPOHBI, MOKAKEM, YTO Mapagokc ['yameHa mmeeT ropasno Oosee oOmmmit
XapakTep, 4YeM 53TO celyac MpeACTaBIsSETCS M, BO BTOPBIX, OTPULATENIbHBIN pe3ynbTar OyaeT

NpOACMOHCTPHUPOBAH HAa TAKOM IIPOCTOM U SICHOM IIPHUMEPEC, KAKUM ABJIACTCA MMapaJOKC Fyz[MeHa.
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[Tapanokc nnayxuuu I'ynmena.

Butses E.E., Xomuuepa 1.B.

Beenenue. I[lpobGrema WHAYKIIMU SBJISICTCS OJAHOW W3 HamOojee CTapblX U B TO KE BpeMs
HambOojee 3amyTaHHbIX mpoOiem. [Ipobrnemoii wuHAYKIMU 3aHuManuch HauumHas ¢ Cokpata
npakTudeckn Bce u3BecTHble Quiocodpsl J.FOM, @.bskon, /x.Muns, P.Kapnan, Jx. XuntTuka u
MHorue npyrue. Hambomee oOmmum ompeneneHneM HWHAYKTHBHOTO METOJA SIBJISIETCS CIEeAyIoIee:
METOJ1 MHAYKIIMH €CTh METOJ] epexoia OT (PaKkTOB K OOIIMM BBICKA3bIBAHUSIM O MUPE.

HecMmoTpst Ha cONMMIHYIO UCTOPUIO, 0 CHX MOP HUKTO HE MPEANPUHUMAT MOMBITKY AaTh o0IIee
ompeseNieHue METOJOB HMHIYKIMU W HcclefoBaTth ero. B pabore [1] maercs Takoe ompeneneHue
BMECTE€ ¢ HaOOpOM HEOOXOAMMBIX CBOMCTB, KOTOPBIM JOJIKHBI YJOBJIETBOPSATH METOJbl MHIYKIUH.
HeoOxonumble cBOICTBa onpeensioTcs TeM, YTO 0e3 UX BBIMOJIHEHUS TepSeT CMBICI cama mpoliema
MHAYKUUH. JloKa3aHO, 4TO METOJIOB MHAYKIWHU, YIOBIETBOPSIIOUIUX 3TUM CBOMCTBAM HE CYIIECTBYET.
Tem caMbIM MONy4YyeH OTPULIATENbHBIA pe3yjibTaT O CYyIIECTBOBAHMM METOAOB HHIYKIIMH,
yIOBJIETBOPSIIOIIMX STUM HEOOXOJUMBIM CBOWCTBaM. B pabote [2] Takoii ke pe3ynbTaT MOJydeH Iis
HaubOojee HariasgHoro crnocoba MpeACTaBlIEHUSI pe3ylbTaTOB SKCIEPUMEHTOB B BHJE TOYEK
MIPU3HAKOBOT'O POCTPAHCTBA.

OnHUM U3 OCHOBHBIX HEOOXOIMMBIX TPEOOBAHUU K METOJaM WHAYKIHU SBISIETCS TpeOOBaHHE
JMHTBUCTUYECKOW MHBAPUAHTHOCTU — HHBAPUAHTHOCTH METOJ0B MHAYKIMHU K S3bIKaM B KOTOPBIX OHU
chopMyIUpOBaHbl (S3bIKaM TMPEACTABICHUS THUIOTE3 M PE3YyJbTaTOB AKCIIEPUMEHTOB). Y CUICHHUE
TUIOTE3bI HE JOJKHO 3aBHCETh OT SI3bIKa, B KOTOPOM OHa c(hopMyIupoBaHa, a JOKHO 3aBUCETh OT
pe3ynbTaTOB HAOMIOAECHUI M MCXOMHOM rumote3sl. HecMoTpss Ha 0YEBUAHOCTH ATOrO TpeOOBaHUS HU
OJIMH U3 CYLIECTBYIOIINX METOJOB UHIYKIIUU EMY HE YJIOBJIETBOPSIET.

BrniepBbie 3aBUCUMOCTH METO/IOB MHAYKIMHM OT si3bika 3aMetws H.['yimeHn B cBoeM «HOBOM
napagokce MHAyKuu ['yamena». OHako OH He caenall, Aa U He MOT CENaTh Ha OCHOBAaHUH TOJIBKO
CBOEro MapajoKkca TOro BbIBOJA, KOTOPBIM CIEAyeT W3 OTPHULATEIbHOIO pe3yJibTata — O
HEBO3MOXXHOCTH MHBapUaHTHBIX (YZ1OBJIETBOPSIFOIINX TpeOOBaHUIO JIMHTBUCTUYECKOU
WHBAapUaHTHOCTH) METOJOB MHAYKLIMU. TeM He MeHee, MHOTME aBTOpbI, 3aHMMAaBILUECS ATUM
MapagokcoM (BBICKA3bIBAHUA HEKOTOPBIX MPUBOMAATCS HUXKE) JIOCTATOYHO XOPOLIO MOHUMAIU €ro
PaAMKAIBHOCTD M OOIIIHOCTb.

Ileny maHHOM cTAaTbU — IOKa3aTh, YTO MNAapafoKC l'yaMeHa W OTpULATEIbHBIE PE3YJIbTaThI
rOBOPST 00 OAHOM M TOM k€. MbI JokaxkeM, 4uTo mapagokc ['yiMeHa sBJISETCS YacTHBIM CIIy4aeM
OTPHULIATENILHOTO pe3yJibTaTa. TeM cambIiM, C OJHON CTOPOHBI, MBI MOKa)Xe€M OOLIHOCTH MapajoKca

FynMeHa U TEM CaMbIM clI€ pa3 IMPUBJICYEM BHUMAHUC HaquOﬁ O6H.[CCTBCHHOCTI/I K PCHICHHUIO



po0IeMbl HHIYKIUH, C IPYTOi CTOPOHBI, OTPULATENbHBIN pe3ysbTaT OyIeT NPOJIEMOHCTPUPOBAH Ha

MPOCTEUIIIEM IPUMEPE, KAKUM sIBIIsAeTCS napagoke ['yamena.

1. [Mapanokc 'yamena u ero o0CykIeHUE B IUTEPATYPE.

N3noxum mapagokc WHAYKIUH ['yaMeHa B ero TpaauIlMOHHOW (OpPMYJIHMpPOBKE W TMPHUBEIECM
OTHOCSIIHNECS K HEMY OO0CY>KICHHUS.

HaubGonee OeccropHBIM CUHMTAETCS CIIEAYIOIIEe MPABHIO WHIYKTUBHOTO BBIBOJA: ECIH
HEKOTOPBIA mpeawkaT P mpumeHmM KO BceM oObekTaMm a(t)), ... , a(t,), IPOTECTHPOBAHHBIM O
HACTOSIIETO BPEMEHH t,, TO JUIsl JOCTATOYHO OOJIBIIIOT0 N MBI MOKEM CKOpEe Iojararh, 4To MpeauKar
P nomxeH ObITh MPUMEHUM U K CIEIYIOIEMY O0BEKTY a(ty+1), YeM HE MPUMEHUM.

[Tapamoxc 'yamena sBisieTCss KOHTPIPUMEPOM IMPOTHUB STOTO MPaBUIIA.

Paccmorpum nzympyn. M3ympyn XxapakTepeH TeM, 4TO HHOTIa OH MOJKET BBITJISIICTh 3€JICHBIM, a

uHorzaa roinyOosiM. [Ipennonoxkum, 4To BO BCe€ MOMEHTBI BPEMEHH 7,1 = 1,...,n 10 HACTOALIETO BPEMEHU

oH Obl1 3eneHbIM. Ompenenum s3Ik L, conmepkamuil enuHcTBeHHBbIM npeaukaT Green. Torma no
HacTosIIero Bpemenu npeaukar Green UCTHHEH Ha oObekTax a(ty), ... , a(t,). DTO MOKHO 3amucaTth B
BUJe MpOTOKona HaOmoaenuu pro(a(t), ... , a(tn)) = {Green(a(t;)), ... ,Green(a(t,))}. Torma mo
MIPUBEJACHHOMY MPABUITY HHIYKIIMU MBI IOJDKHBI I10JIaraTh, 9TO U B CIETYIONIHA MOMEHT BPEMEHH tp:
OH OyneT 3eieHbIl, T.e. mpeaukaTt Green(a(t,:1)) OyIeT UCTUHEH.

Omnpenenum si3pIk Q, comepkammii mpeaukar Grue(a) (3emy0oif), KOTOPBI HCTHHEH, €CIH
u3yMpy.l a(t) 3en€HbI 10 HACTOSILEr0O MOMEHTa BpEMEHH, U roiy0oil — B MOCIEayIOINe MOMEHTHI
BPEMEHH, B YACTHOCTH B MOMEHT BpPEeMEHH t,:+i. [IpoTokon Habmiomenus mpenukara Grue(a) Oypaer
TaKoM xke, Kak u npeaukara Green(a), a uMeHHO pro(a(ty), ... , a(ty)) = {Grue(a(t))), ... , Grue(a(tn))}.
OTHOCHTEIBHO 3TOTO TPEIUKaTa 10 MPHUBEICHHOMY BHINIC MPABIIY HHIYKIIUU MBI TAKXKE TOJIKHBI
OyJzem caenath BBIBOJ O TOM, YTO U B CJIEAYIOIIMIA MOMEHT BPEMEHHU ty+] OH TaKkKe OyJeT UCTUHHBIM,
T.e. npeaukat Grue(a(t,r;)) OyJeT UCTUHHBIM B MOMEHT BpemeHu a(t,;). Ho B cumy ompenenenus
npenukara Grue uzymMpyn a(ty+) JOMHKEH OBITh TOMYOBIM, M 3HAUUT, HE 3€JICHBIM, YTO MPOTUBOPECUUT
TOMY, 9TO JOJDKCH ObITh McTUHEH mpeaukat Green(a(ty+;)). Takum oOpa3om, IpUMEHSIS IPOCTEHIIICe
MPaBWJIO UHIYKIUH, MBI TIOJly4aeM MPOTHUBOPEUHUBOE MpeACKa3aHue OTHOCUTENIBHO IBETa U3yMpPYya B
MOMEHT BpeMeHH t,+1. [Ipenukatel Green u Grue COBEPIIEHHO CUMMETPUYHBI KAK CHHTAKCUYECKH, TaK
U TI0 TMPOTOKOJAM HAONIONCHUS W HET HHUKAKUX (OPMANbHBIX M OOBEKTHBHBIX OCHOBAHHIA
MIPEIIOYeCTh OJMH U3 HUX Apyromy. [IpeanouTeHrne oJHOro U3 ATUX MPEANKATOB €CTh MPEANIOYTCHHE
OJTHOTO SI3bIKa OMUCAHUS SKCIEPUMEHTOB U THIIOTE3 JPYTOMY.

MHuorue aBTOpBI, B TOM 4Hclie U caM ['yaMeH, MBITAIMCh HAWTH BBIXOJ M3 3TOTO MapagoKca.
BonbImMHCTBO W3 HUX MBITATUCh HAWTH OCHOBAHUS JIS MPEANOYTEHUST OJHOTO M3 JABYX IPETUKATOB.

OI[HI/IM N3 KPUTCPUECB NPCANNOYTCHHA paCCMAaTPUBAJIOCH ITOHATUC ITPOCTOTHI T'MIIOTE3HI.



[Tocne monrux MOMBITOK [3] CTAHOBUTCA SICHO, UTO HE YAAETCSl YCTAaHOBUTH O-Priori, YTO CUATATh
nponie. OCHOBaHUM AJIsI TPEANIOYTEHUS HET B CUJTY MOJHON CUMMETpUHU npeankaroB. Marry Hesse [3]
MIPUBEJIa PACCYKACHUS O TOM, YTO “3eIy00i” Ka)KeTcsl HEBEPOSATEH 0 TeX MOp MOKa “HET paguKaIbHO
HOBOHM TEOPHH...KOTOpast cTaja Obl CTOJb OOBIYHOW M MPUBBIYHOMN, KaK (u3nKa.” YenoBek HEe MPUMET
“3emyOM3M”’ TIOKa OH HE OyJeT NMpernogHecEH eMy B “OOIIeNpUHSATOM BHIE”, TOKAa OH HE CTAHET
OOBIIGHHOCTBIO B CMBICIE TEPMHHOJOTHMM U 00pa3oB. ABTOp JAeNaeT BHIBOJ O ‘“‘BO3MOXHOCTHU
CYILIECTBOBaHMS allbTEPHATUBHBIX TEOPUH ... CO CBOMMH IPEICKa3aHUSIMU BHYTPHU .

Amnanoruuno paccyxmaaer F. Von Kutschera [5]. ABTop npeanaraetr paciimpuTh CyIIECTBYIOIIHE
MOJICNIH, U3HAYAIBHO BBels OOIIYIO0 JOTOBOPEHHOCTH O BBHIOOPE “S3bIKA, KOTOPBIH HCIIONB3YETCS IS
onucanuss mupa”. OH YTBEpKHA€T, UTO ‘‘HAIIM NPEACTABICHHS O MHUPE OCHOBAHbI Ha AMPHOPHBIX
MIPENIOIIOKEHHUSX, KOTOPble HE MOTYT OBITh YCTaHOBIEHBI AKCIEpUMEHTanbHO . [loaTOMy CTOUT
YCIIOBUTBCS O S3BIKE U, TEM CaMbIM, CIEJaTh NPEIINOJIOKEHNUS O CAaMOM METOJE MHIYKIUHU. ABTOD
MPUXOJUT K BBIBOJY, YTO SI3bIK HE 00s13aH 00J1aaTh CBOMCTBOM HMHBAPUAHTHOCTH IMPH MEPEXOJE OT
OJIHOTO MHpa K JIpyroMmy “...BIIOJIHE BO3MOYKHO, YTO HECKOJIBKO SI3BIKOB, SIBJISISICH 9KBUBAJEHTHBIMH 110
CBOHM BBIPA3UTEIbHBIM BO3MOXKHOCTSM, IPUBOJIAT K Pa3IMYHBIM 3HAHUSAM O MHUpE”.

Cam I'yamen B cBoeii Teopun npoekiun (“theory of projection”) o pacnpocTpaHeHUU THIIOTE3 B
MIPOCTPAHCTBE U BPEMEHU IBITAETCS MOCTPOUTH MOJIENb, B KOTOPOW paspentaercs napajgokc ['yamena.
C KaxI0il THUMOTE30H OH CBS3BIBACT IOHATHE CTENECHH ‘‘pacipoCTpaHEHHUs , T.€. CIOCOOHOCTH
TUIIOTE3BI K MpeicKa3annio. MHorue aBTopsl [4,5], anHanu3upys Teoputo ['yameHa, NpuIliiy K BbIBOIY,
YTO HET “JOTHYeCKOro KpUTepHs““ AJisl OMpeIeNIeHUs] STOTO CBOWCTBA TUMOTE3bl. bonee Toro, HeT qaxe
crnoco0a, peanusyeMoro smnupudecku. [loaromy Teopus I'yamena tpeOyert rimobaibHON TpopaboTKU
U pa3BUTHS.

Utak, B mpenenax CyIIECTBYIOLIUX TEOPHM MOKa HET OOOCHOBAHHOTO pEILEHUsl IMapajokca
I'ynmena. bonee Toro, mosiy4eHHbIE OTpULIATENbHBIE pe3yibTaThl [1,2] MOKa3bIBalOT, YTO TaKHe
napasoKCchl HEU30€KHBI U MOTYT OBITH TIOTYYEHBI JJIsI MHOTHX THIIOB SI3bIKOB!

* [1] B ;moruke, e TUNOTE30H SABISETCA ANTOPUTM, MPOBEPSIOMIMNA BEpUPHUIUPYEMOCTh WIIH
(banbCUPUIIPYyEMOCTh THITOTE3bI HA HEKOTOPOM ITPOTOKOJIC HAOIIOICHUIA;
* [2] B 4MCIIOBOM MPOCTPAHCTBE, TJ€ TUIOTE30M SBISETCA 00JACTh JOMYCTUMBIX PE3YJIbTAaTOB

OKCIICPUMCHTOB;,

2. lokazaTenbcTBO mapagokca ['yamena.

HpI/IBeI[eM A0Ka3aTCJIbCTBO IIapaaoKcCa FYI[MCHB. KaK YaCTHOIroO Cciiydad OTpPUIATCIBHOIO

pe3yJibTaTa. Byz[eM HCIIOJB30BAaTh TC XKC IIOHATUA H Tpe60BaHI/I$I K METOJaM HWHAYKIHUHU, YTO U B

OTPpULATCIIBHBIX pE3YyJIbTaTax.



Onpenenum 536k L = < Green, Blue >. ITpotokonoM HaGmogernii pr- = Obs“(A) B s3bike L
HaJT MHOXECTBOM 00BbekTOoB A = {a(t;), ... , a(ty)} mocpeacTBoM M3MepUTEIbHON mporeaypbl Obs
HA30BEM MHOKECTBO 3HAYCHHI MCTHHHOCTH MpPEIMKaToB M3 L Ha oObekrtax u3 A, pr(A) =
{Green(a(t;)), ... ,Green(a(t,))}. MHOXeCTBO BCeX BO3MOXHBIX MPOTOKOJIOB HAONIOACHUN B s3bIKe L
o6o3maunM uepes PR". Tmmoresoir h" B s3bike L Hasosem orobpaxenme h': PR® - {0,1},
COMOCTABIISIONIEE KaxkaoMy mpoTtokony pr- [ PR" 3Hauerue 0 (mpotokon damscuduuupyer rumnoresy)
Wiy 3HayeHue 1 (MpoTOKOJI COTNIacyeTCs C TUIOTE301).

MeTtonom HHIYKIUU B si3bike L Ha3oBeM oToOpaxenue F : <prL0,hLo> - hLl, COIIOCTABIISIOIIEE
MIPOTOKOITy HAOIIOACHUN prLO U HEKOTOPOM HMCXOJHOM THIIOTE3E h*o, me ONPOBEPTAKOLIEUCS ITUM
nporoxonom h'y(prt)=1, HoByi0 ycunenmyto rumoresy h",. Tumoresa h'| cuisiee rumoresst h', ecim
h*; < hY, gro osmauaer, uro h™(pr) < h*(pr") ans mo6oro mporokoma pr- O PR" u xorst 61 s
oxmoro mpotokona pr- [1 PR" Bemosuero crporoe Hepasenctso (rumotesa h'| samperraer HeKOTOPBIA
nporokoi h' (pr-) = 0, a rumoresa h) gomyckaer ero hy(pr") = 1).

OnumemM MeToA HMHAYKIMH, UCIOJIb3YyeMbI B mapamokce ['ynMmena. Bo3pmeM B KauecTBe
HCXOHOM runoTessl h'y, rumoresy B kotopoii Bee Bosmoxuo (h(pr-) = 1, pr™ O PRY). B kauectse
mpoToKoNa proo, BosbMeM mpotokon prio(A) = {Green(a(t))), ... ,Green(a(t,))}. Torma meron
maaykunn Gp: <pro,he> — h" maer rumoresy h“|, nporxosupyiouryio coiictBo Green i 00beKTa
a(ty+1). B mapagokce I'yaMeHa 5TO O3HA4yaeT, 4TO TMIOTe3a h"| JOMKHA HE TOJNBKO, AOMYCKATH
nporokon {Green(a(ty:1))}, T.e. h"i({Green(a(ty:1))}) = 1, HO ¥ 3ampelaTh KAKKE-TO APYTHE 3HAYCHHS
L(BeTa, HAIIpUMeEP, rony6oii, T.e. mporokon {Blue(a(ty:1))}, h"({Blue(a(ty:1))}) = 0. SIcHo, 4To B 5TOM
ciyJae hL1 < hLo.

OcCHOBHBIM HEOOXOTUMBIM TpeOOBaHWEM K METOAaM HHAYKLIUU SBIsSETCS TpeOoBaHHe
JMHIBUCTHYECKON MHBapuaHTHOCTH [1,2]. Bo3bMeM npyroit s3eik Q = < Grue, Blue >, rae npeaukar
Grue 6bin ompeseaeH Beime. [IPOTOKOMB HAGTIOACHHH pr- n pre GyleM Has3bIBaTh M30MOPQHBIMIL,
€CJIM OHM TMEepexXoAsT Ipyr B Apyra MpH B3aMMHOOJHO3HAYHOM 3aMeHEe CHMBOJIOB INPEAUKATOB U
CHUMBOIIOB O0OBEKTOB OJHOTO sI3bIKa Ha ApYyroil. Hampumep, crienyromuye mpoTOKOIbI H30MOP(HBI

pr-(A) = {Green(a(t,)), ... ,Green(a(t,))}, prQ(A) = {Grue(a(ty)), ... ,Grue(a(t,))}.

OTtoOpakeHne n3oMoppuU3Ma, IePEBOJISIIESE OJUH ITPOTOKOJ B IPYToi U 00paTHO, 0003HAYHM
aepes ¢, B(pr(A)) = pro(A).

TpeOoBaHWE JTMHTBUCTUYCCKOW WHBAPUAHTHOCTH TJIACHT, YTO METOJ WHAYKIMH HE JOJDKCH
3aBHCETh OT SI3bIKa, B KOTOPOM 3alMCaHbl IPOTOKOJ U UCXOHAs TUIIOTE3a, T.€.

(F(< pr'o,h">)) = F(< ¢(pr"o), §(h"0) >) = F(< pr, h% >) (D

10 TpeGoBaHKe SIBISETCS HEOOXOIMUMBIM, T.K. eci OHO He BoimonHeHo Q(F(< proohty >)) #
F(< pr%, h% >), To cymecTByeT HCXOIHas TMIOTE3a M IPOTOKOI < pro,h™y > Takme, 4To cama sTa

mapa u el uzomopdHasa < o ht > MOJy4Y€HHAass MPOCTBHIM MEPEHNUCHLIBAHUEM CHMBOJIOB
2



O00BEKTOB U NPEIUKATOB, YCHIIMBAIOTCS B Pa3HBIX A3bIKaX MO-Pa3sHOMY. DTO O3HAYAET 3aBUCHUMOCTH
MeTO0/1a UHAYKIMH OT (POPMBI 3aMUCH IPOTOKOJIA U TUIIOTE3HI.

B orpunarensHbx pesynbTaTax [1,2] mokas3piBaeTcsi, YTO HE CYIIECTBYET (C TOYHOCTBIO 10O
BBIPOKICHHBIX) METO/0B WHAYKLUH, YJIOBICTBOPSIOMIUX HEOOXOMuMbIM TpeboBanusiM. Ilapamokc
['ynMmena ecTh 4acTHBIN Clly4ail OTPULIATENBHBIX PE3YJIbTATOB U SIBJISETCS WIIIOCTpAUEld HApyLICHUS
TpeOOBaHUS JIMHIBUCTHUECKON NHBAPUAHTHOCTH.

Merox wmumykimn Gp, HCIONb3yeMblii B mapagokce Iyamena, maer rumoresy h') =
G(<pr"o,h"p>), Takyro, uro h* ({Green(a(ty1))}) = 1 1 h™ ({Blue(a(ty:1))}) = 0.

Bosbmem s3bik Q = < Grue, Blue > u oroOpaxkenue uzomoppusma ¢: a; — a;, i = 1,...,n+1;
Green — Grue; Blue — Blue. TpeGoBanue JTUHIBUCTHUECKOM MHBAPHMAHTHOCTHU Ui 3bIKOB L 1 Q
IIPUMET BUJ!

O(F(< prio,n">)) = d(h"1) = F(< pr, h% >) =h.

IockonsKy st rumotesst h™| BepHo, uro h™({Green(a(ta:1))}) = 1, h™({Blue(a(ty:1))}) = 0, T0
u3 pasercrea §(ht)) = h%, CJelyeT, 4TO th({Grue(a(tn+1))}) =1lm th({Blue(a(tn+1))}) = 0. Ho
npenukatr Grue(a(ty+1)) mo omnpeneneHuto ectb npenukat Blue(a(ty:1)) mms oObekra a(ty:),
M3MEPEHHOTO IOCJE HACTOoALEro BpeMeHn. OTcroa ciaeayer napajoke ['yameHna, Tak Kak Mbl UMEEM
OJIHOBPEMEHHO h? ({Blue(a(tys1))}) = 1 u h% ({Blue(a(ty))}) = 0, uto sBisiercs MIPOTUBOPEUUEM
(mocne moacTaHOBKU BMecCTO mnpenukara Grue ero ompeaeneHus). JlaHHOoe mpoTHBOpeYHe ecTh Oolee

TOYHOE BbIpa)keHUE napajokca ['ynmeHa.
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