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YETBEPTBII MPUHIMII JIOTUKO-MATEMATHUYECKOW
TPAHCHEHJEHLIMU CUCTEMBI «INCOL&TAMLA»

A.H. AXxBJeauann
Hayunoe oomecrBo «INCOL» (Israel — Georgia)

E-mail — alexanderakhvlediany@yandex.ru

AHHOTALUSA

B nacrosimeii padore paccMaTpuBaeTcss YeTBEPTbIil NMPUHUIMI JIOTHKO-MATEMATHYECKOM
TpaHcueHaeHun cucreMbl «INCOL&TAMLA». Ilokazano, 4T0 CcHpaBelJHBOCTH
YHOMSIHYTOI0 NPHUHIMIA, CBUAETEJLCTBYeT O JIOTHYECKH TPAHCIHEHJAEHTHOIl mpupojae
CBOIICTBA TPAH3UTHBHOCTH IKBUBAJEHTHBIX MHOKECTB M KJIACCOB B KJIACCHYECKOIl TeopHuU
MHOKECTB.

Hacrosmas pa60Ta MOCBSIIEHA HCCIIEA0BAaHUIO JOTHMKO-aHAITUTHUECKOMU MpupoAbl OAHOI'O0 HX
OCHOBHbIX MOHSATHM KJIACCUUYECKOM TCOPUU MHOXKCCTB — ITOHATHUSA 9KBUBAJICHTHOCTU MHOXKCCTB. B

pa60Te /1/ TOHATHE SKBHBAJIEHTHOCTHU MCKAY ABYMsI MHOXCCTBaMU A un B OIIPCACIIACTCA

CJIETYIOIIUM 00pa3oM.

Onpenenenne YJKBUBAJEHTHOCTH MHOKECTB

ﬂea muoncecmea A u B nazviearomcs IKeueasieHmHovIMu, ecjiu cyujecmeyem e63aUMHO
OOHO3HAYHOE COOMGEHICIEUEe Me.m'dy HUMU, npu Komopom Ka.)lCOOM_V Jjiemenmy a
MHOodMcecmea A coomeemcmeyem eouncmeennviii Inemenm b mnoicecmea B, u KaJK@OM_V
Jiemenmy b mnoacecmea B, coomeemcmeyem eOUHCMBEHHDbLIL INIeMeHm a MHodcecmea A.

ITonsTHE DKBUBAJICHTHOCTH MCKAY ABYMSA MHOXCCTBaAMU SABJISACTCS OCHOBOI1 AJI1 YCTAaHOBJICHUSA
OTHOIICHHA PaBCHCTBA MCXKY KapANHAJIIbHBIMU YK CJIaMU (MOHIHOCT?[MI/I) MHOXECTB.

Onpenenenne paBeHCTBA KAPANMHAJbHbIX YKCel

Ecnu 0eéa mnoxncecmea A u B agnawomcea IK6UsAIeHMHbIMU, MO UX KAPOUHATbHbBIE YUCIA
PaeHbl.

(A= B)=[Card(A) =Card(B)] 1)

CooTHonieHHE (1) ABIIACTCA (bOpMaJ'ILHBIM BBIPAXKCHUCM JOCTATOYHOI'O YCJIIOBUA pPaBCHCTBA
KapJAWHAJIbHBIX YHUCCII C TOYKU 3PCHUSA KJIaCCHUYECKOM TCOPHUU MHOKCCTB.


mailto:alexanderakhvlediany@yandex.ru

Kap,I[I/IHaJ'IBHBIe qypciia 0eCKOHEYHBIX MHOKECTB SABJIAIOTCSI OSCKOHEUYHO OOJIBIIMMU BCJIMYNHaAMU,
10 TCPMHUHOJIOT'HHU KJ1aCCUYECKOM TEOPHUU MHOXKCECTB ABJIAIOTCA TpaHC(bI/IHI/ITHBIMI/I quciiaMH, a I10
TEPMHUHOJIOTHHK  KIIACCUYCCKOI'0 MAaTEMATHUYCCKOr'o aHajlu3a ABJIAIOTCA «HEeCOOCTBEHHBLIMHU
YUCIIaMH». HaHpHMep, KapJAuHaJIbHOC YHCJIO BCCTO MHOKCCTBA HATYpaJIbHBIX YHCCII
0603HaqaeTc>1, Kak NO , 1 OIIPEACIIACTCA CICAYIOIIUM BBIPAXKCHUEM.

Card(N,) =8, =1+1+1+ . e (2)

[TocTonbKy IMOCKOJIbKY KapAMHAJIbHBIE YHCIa OCCKOHEYHBIX MHOJKECTB M KJIACCOB SIBJISIOTCS
0eCKOHEYHO OOJBIIUMH BEIHMYHHAMH, TO OHH IOJJIEKAT KOJIMYCCTBEHHOMY CPaBHEHHIO I10
[paBUjaM, KOTOPBIC OMPEICICHbI B KJIACCHYECKOM MATEMaTHYECKOM aHaIH3e sl OECKOHEYHO
0OJIBILINX BEJIUYHH - /2/.

IIpaBnja KOJIHYECTBEHHOI0 CPABHEHHSI KAPJAMHAJbHbBIX YHCeJI

1. Kapounanvnoe uucno oeckoneunozo knacca A u KapouHaibHoe YUC10 0ECKOHEUHO20
Knacca B aenawomca xapounanvHulmMu yuciamu 00HO20 NOPAOKA, ecau 01 IMUX
KapOUuHAIbHBIX YUCETl 8bINOTHACMCA C/1e0yIouiee COOMHOUIeHUeE.

lim Card(A) q

Card(B) ®)

20e d — Koneunoe u omauYHOE OM HYI5 OCUCMEUMENbHOE YUCTO.

2. Kapounansvnoe uucno 6Oeckoneunozo kiacca B saensemcsa KapOuHanbHolM YUCTIOM
001bU1€20 NOPAOKA NO CPABHEHUIO C KAPOUHAIbHBIM YUC/I0M OeCKOHeuH020 Kaacca A,
ecnu 0715 IMuX KapOUHAIbHbIX YUCETl 8bINOIHAEHCA Clledylouiee COOMHOuIeHUeE:

m Card(A) 0

Card(B) @)

3. Ecau osea kapounanvnwvix uucna Card(A) u Card(B) pasuwvt opyz opyzy, mo onu
AGNAIOMCA KAPOUHAIbHOIMU HUCIAMU 00HO20 nopsadka. Ilo nozuueckomy 3aKomy
Koumpano3uyuu mo o3navaem, umo eciu kapounanwvhote yucia Card(A) u Card(B)
AGNAIOMCA GECKOHEUHO GOBUMUMU ETUMUHAMU PA3ZHOZ0 NOPAOKA, MO OHU He PAGHDbL
opyz opyzy, unu gopmanvHo:

Card(A)_O o tim Card(B) |

Card(B) card(n)) 0|7 A*B) ®)



PaccmoTrpum pa3bueHue Bcero MHOXeCTBa ), HEOTPHULATEIbHBIX PALMOHAIBHBIX YHCET Ha
nBa kinacca Qyu Q, cienyromum obpazom. Yucno 0 otHeceM k kiaccy Q. Yucio 1 oTHeceM

K kmaccy Q, . B oTHomeHMu mro0BIX APYTHX IMOJOKHUTENBHBIX PalMOHAJIBHBIX YUCET Oynem

m m
MocTynaTh cliefyromuM odpaszom. [lycte — - mpousBosibHOE panoHanbHoe uncio. Eciu — >1,
n n

m n m
TO YHUCJIO — OTHECEM K KJIACCY Qlw , 4 YUCJIO — - OTHECEM K KJIaccy QOl' Ecmn ke 0 < — < l, TO
n m n

m n
YHUCJIO — OTHEceM K kiacey Q,;, a uhcio — oTtHeceM K kinaccy Q. Herpynno Buners, uro npu
n m

pacCMaTpuBacMOM p3.36I/IeHI/II/I, KaXXI0C€ HCOTPHULATCIIbHOC paAllMOHAJIBHOC YUCJIO IMOIIaACT B OAUH

m
" TOJIBKO OJMH U3 KJIACCOB, U KPOMEC 3TOI'0 KaXXJAOMY pPAallMOHAJIBHOMY YUCIIY — OJHOI'0 Kjacca
n

n
COOTBCTCTBYCT OJHO MW TOJBKO OJHO palMOHAJIbHOC 4YHCIIO — JpYyroro Kiacca. KJI&CCI)I,
m

MOJy4YEeHHbIE B PE3yJIbTaT€ PACCMOTPEHHOIO pa30MeHHs, OJHOBPEMEHHO SBIISIIOTCA U
MHOXECTBAMHU, TIOCKOJIbKY OJHO3HAYHO MOKHO OIpPEAC/INTh, KAaKO€ W3 HEOTPHUIATEIIbHBIX
paloHaJIbHBIX YMCEN IMOMajaeT B TOT WM MHOHM kiacc. [loctpoeHHOe HaMH KOHCTPYKTHBHOE
pazbueHue T1O3BOJIAET CQOPMYIMPOBATH HA OCHOBE TMPUBEACHHOTO BBIIIE MPSIMOTO0 U
HEMPOTUBOPEUYMBOIO BBIBOJIA  CIEAYIOUIYIO JIEMMY, KOTOpas SIBJISETCS CIpPaBEIIMBOM, KaK C
TOYKU 3PEHHS] TEOPETUKO-MHOKECTBEHHON SKBUBAJICHIIMM MHOXECTB, TaK M C TOYKH 3pPEHUS
paBeHCTBa KapAMHAIBHBIX YHCENT COOOTBETCTBYIOIIMX MHOXECTB, KaK OECKOHEYHO OONIbIINX
YUCJIOBBIX BEJIMYMH.

Jlemma 1

Kapounanwusie uucna muoncecme Q,u Q, pagnoi:

Card(Qy,) = Card(Q,,) (6)

B coorBerctBum c¢ Jlemmoii 1, paccMOTpeHHOEe HaMH Bbllle pa30HeHHe OINpeaesnseT

skBHBaNeHIMIO JQLl MexIy AByMs MHOXKECTBAMH paluoOHANbHBIX umcen Q,u Q. , mpu

m
KOTOPOM KaXIOMY pallMOHAJIBHOMY 4YHUCIY — OJHOI'O0 MHOXECTBA, COOTBCTCTBYCT OJHO H
n

n
TOJIBKO OJJHO pallMOHAJIBHOC YHUCJIO — JAPYroro MHOXXCCTBA.
m



Paccmotrpum Temepb cooTBeTcTBHE JIQ2, ompeAeNeHHYI0 cieayrmuM obpazoM. Kaxmomy
paLlMOHAIBHOMY YHCIy MHOXecCTBa Q) IIOCTaBUM B COOTBETCTBHE pPAllMOHAIBHOE YHUCIIO

MHOKecTBa Q;, BCEX PalMOHAJIBHBIX YMCEIN, 3aKJIIOYEHHBIX Ha IOiycermMeHrte [1,2) cormacHo

BBIPAXKCHUAM.

Q12 = [11 2) (7)

(r1eQy) < [(r1+1) eQ,,] (8)

N3 dopmyn (7) u (8) ciemyer, 4TO pPacCMOTPEHHOE HAaMH COOTBETCTBHE JIQ2 sBIseTCA

B3aMMHO OJHO3HAa4YHBIM. OT0 00CTOATENLCTBO O3HAYACT CIIPaBCAJIMBOCTL  CJICAYIOLICTO

YTBEPKICHHUS.

Jlemma 2

Kapounansusie uucna mnoscecme Qy,u Q,, pagnot:
Card (Q01) = Card (le) ©)

W3 u3BeCTHOTO coolicmea mpaH3umueHOCMU OMHOUWEHUSL FKEUBANEHMHOCHU U CTIPABEIJINBOCTH
cootHortreHui (6) u (9), ciaenyer crpaBeTUBOCTD CIACIYIOIIETO YTBEPIKICHHU.

Jlemma 3
Kapounansusie uucna muoxcecme Q,u Q. pasnui:

Card (le) =Card (Qloo) (10)

Tenepb paccMOTPUM BOITPOC KOJTMYECTBEHHOTO COOTHOLIEHHUS MEK/TY KapANHATBHBIMH YHCIIAMU
Card(Q,,) m Card(Q,, ) c Touku 3peHHs OECKOHEYHO OOJBIIMX KONHYESCTBEHHBIX BEIHUYHH.
BcenencrBue Toro 00CTOATENBCTBA, YTO MOIIHOCTH BCEX MHOMKECTB BCEX PAlMOHAIBHBIX YHCEI,
PACIoNOkKEHHBIX B HoycermenTax (N,N+1] , rae N- HaTypajabHOE YKMCIIO, - PABHEI, - TO HMEET

MECTO CJICAYIOIICE COOTHOIICHUE:

Card(Q,) 1
Card(Q,) n-1

n— o (12)

N3 cootnomenus (11) cnenyer:



lim| £29Qw2) |y (1) (12)

Card(Q,,) "~ n-1

N3 cripaBennmuBocTH cooTHOIIEHUS (12) BBITEKAET CIIPaBEAJIMBOCTh CAEAYIOLIETO YTBEPKACHUS
Jlemma 4

Kapounanvuwie uucna mnosncecme Q,u Q,  asenawomea 6eckoneuno 60a1buiUMU GENUUUHAMU

PAa3H020 nopsaokKa.

ConocraBnenue «lIpaBuil KOJMYECTBEHHOIO CpaBHEHUS KapAMHAIBHBIX uucen» ¢ Jlemmoi 4
MIO3BOJIACT IIPUATH K CIECAYIOIIEMY YTBEPKICHUIO.

Jlemma 5
Kapounansusie uucna muosxcecme Q,u Q, He aenaomen pagusimu.

Herpymno Buzpers, uyto Jlemma S wu Jlemma 3 SBISAIOTCS JIOTHYECKH B3aUMHO
KOHTPAJUKTOPHBIMH.

[Tonmy4eHHBI pe3yiabTaT MOXHO CPOPMYIMpOBaTH B BHIE «YeTBEpTOro MpPHHIUNA JOTHKO-
MaTE€MaTHYECKOW TPAHCLEHICHIIUN.

YeTBepThlii NPUHLMI JOTHKO-MATEMATHYECKON TPAHCIEHAEHIIMHT

Kaowcoaa, oocmamouno 60zamas ¢hopmanvhaa uiu nojaygopmanvuas mamemamuyiecKas
meopus, cooepicauian Kiaccuueckylo (opmanvhylo 102uUKy HY1€8020 U Nepe020 NOPAOKoE,
meopuro payuoHAaIbLHBIX YUCesl, Onpedesienue 6eCKOHeUHO 00NbuLol 6eTUYUHbBL U OnpedeneHue
63AUMHO OOHO3HAYUHO20 COOMEEMCMEUA KNACCO8 U MHOMCecme (6 mom uucie u
OecKoneunvlx), codeprycum maxue CUNbLHO MPAHCUEHOCHMHbIE J102ZUKO-MamemamuiecKue
ymeepxcoenun A u —A, umo no omoenvHOCMU, POPMATILHO 10ZUYECKU U AHATUMUYECKU NO
HEenpomueopeuuso 6b1600UMO0, KaK ymeepicoenue A, max u ymeepycoenue —A.

Takum O6p2130M N3 TMPCACTAaBJICHHOI'O BbINIC Mar€pHajla CTAHOBUTCA OYCBUIHBIM, UYTO
CYIICCTBYIOT ClIydau, KOrja OoHATHE O B3ANMHO-OAHO3HAYHOM COOTBETCTBHUU ABYX OECKOHEUHBIX
MHOXKECTB, M B YaCTHOCTH CBOMCTBO TPAH3UTUBHOCTH OTHOIICHUSA SKBUBAJICHTHOCTH HOBYX
OCCKOHEYHBIX MHOXCCTB, IPUBOAUT K T'CHC3UCY JIOTUYECKOH TPAHCUHCHACHIIMN HA MHOKCCTBC
pallMOHAJIbHBIX YHUCCIL.

I/ICHOHL3yeMbIe HUCTOYHHUKMU .
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