3agaun Mo TeopUU BHIYUCIUMOCTH.

JlokazkuTe, 9T0 MePedancaInMOoe MEOXKECTBO MOYKHO 9KBHBAJIEHTHO ONMPEIEIUThH KAK MHOYKECTBO UHCEIT,
KOTODbIE MOI'YT HOsBUTHCsI Ha, BbIXO/e HejerepMuaupoBannoii Mamunsl Teiopusra (npu GpukcupoBanHOM
BXOJIE).
@ [Iycrs F' mepevduncinMoe MHOXKECTBO Map HATYPATbHBIX Tuced. JIOKaXKuTe, 9T0 CYIIECTBYET BbIUWC-
sumvas byHKIUA [, ompeneseHHas HA TEX W TOJIBKO TeX T, JJisi KOTOPBIX HAafgercs Y, MpU KOTOPOM
(z,y) € F, nupuuem 3uadenne f(x) ABIAETCA OIHUM U3 TAKUX Y.
Onpenenenune. JleiicTBUTEIEHOE YHUCIO (v HA3BIBAETCH BBIYUCTUMBIM, €CJIM CYIIECTBYET BBITHCIMMAsT
dyHKIHS @, KOTOpasi 10 TIO0MY paruoHagbHOMY € > 0 1aeT paruoHaIbHOE TPUOINAKEHNE K (v C OITHOKOM
He Gomee €, T.e. |a — a(e)| < € ana awboro panmonanbHOro € > 0.
JlokazkuTe, 9T0 YUCIO0 (v BBIYUCIUMO TOT/IA U TOJBKO TOTA, KOTIA MHOKECTBO PAITHOHAIBHBIX THCEJT,
MEHBIUX (v, PA3PEITUMO.
JlokakuTe, 9T0 YUCJIO0 (@ BBIYUCJIUMO TOLJA M TOJBKO TOTJA, KOTAA MOCIEI0BATENIHHOCTh 3HAKOB
OPEJICTABIAIONICH ero JeCATUIHON (I/IJ'H/I ;LBOI/ILIHOI‘/’I) Ipo0HM BBIYHACINMA.
JloraxkuTe, 9TO YUC/IO (¢ BRIYMCIUMO TOTIA W TOJBKO TOTIA, KOT/IA CYIECTBYET BBIYUCIUMAS MOCIIE-
JIOBATEIbHOCTH PAIMOHAIBHBIX YMCEJ, BHIYUCIUMO CXOALAINasca K « (MOCIeHee 03HAYALT, YTO MOXKHO
AJIrOPUTMHUYECKH YKa3aTh N 10 € B CTaHAapTHOM € — IN-OIpPeJIeJIeHUH CXOAUMOCTH. )
[Mokaxkure, 9TO CyMMa, MPOU3BEIEHNE, PA3HOCTh M YACTHOE BBIYUCIUMBIX NEHCTBUTEIbHBIX GUCET
BBIUUCIUMBL. [I0KayKUTE, 9TO KOPEHb MHOTOUIEHA € BHIYUCIUMBIMU KOIGDMDUIHEHTAMU BBIYUCTIUM.
. | ChopmymupyiiTe U JOKAKUTE YTBEPKJACHUE O TOM, UTO TPEIET BBIMUCIUMO CXOIAMIEHC TOCTIeI0-
BATEJIbHOCTU BBIYUCIUMBIX AEHCTBUTEbHBIX YUCEJT BHIYUCIUM.
JleficTBUTEIEHOE YUCIO HASBIBAIOT MEPEUUCIMMBIM CHU3Y, €CJIUM MHOXKECTBO BCEX DAIIMOHATIBHBIX -
cesi, MeHbIuX «, nepeuncaumo. (IlepedncauMocTsb CBepxXy OnpejesieTcs anajoruyuo.) Jlokaxkure, 4To
YUCJIO IEPEIUCTUMO CHI3Y TOT/IA U TOJIBKO TOTJA, KOTIA OHO SBJISETCS MPEIEIOM HEKOTOPOI BBIYUCINMOMN
BO3pAaCTAIONIEH MOCACTOBATETHHOCTH PAITMOHATBHBIX THCE.

Jokazkure, 9T0 AeHCTBATEIBHOE YUCJIO BBIYUCIUMO TOTJA U TOJBKO TOTIA, KOIJA OHO TIEPEUUCTUMO
CHU3Y U CBEpXY.
Bce ceuenus U, nexoropoit dyakmuu U AByX apryMeHTOB BhraucauMbl. Creayer jin OTCIONA, ITO

dyuknus U Borauncanma?

IIycrs U mepedncinMoe MHOXKECTBO MAp HATYPAJIbHBIX UHCEN, YHUBEPCAIBHOE IJIA KJIACCA BCEX
MEePEINCIUMBIX MHOKECTB HATYPATBHBIX Trcesn. JJOKazKuTe, 9TO €ro «IHaroHanbHOe ceuenne» K = {x
(z,z) € U} aBasgercs NepeunucaIuMbiM HEPA3PEITUMBbIM MHOKECTBOM.

Hekoropoe MHOKECTBO S HATYPATBHBIX 9uceN paspernmMo. PazmoxkuM Bee anciaa u3 S Ha TPOCThIe
MHOYKHUTEIM M COCTAaBAM MHOYKECTBO D) BCEX TPOCTBIX HYHUCEN, BCTPEYAIOMINXCA B ITUX PABTOKEHUAX.
Mo2KHO Jid yTBEP2KAATH, YTO MHO2KecTBO D paspewmnmo?

Muoxkectso U C N x N pazpermumo. MoxKHO M yTBEpKIATH, 9TO MHOKECTBO «HUKHHUX TOYEK»
muOokecTBa U, 10 ectb MHOXKecTBO V' = {(2,9y) | (z,y) € U A ((x,2) ¢ U nnst Becex z < y)} paspemmmo?
[Mokazkure, 9TO CYIIECTBYIOT NEPEUUCHAUMbIE CHU3Y, HO HE BBIYACIUMbBIC JAeHCTBUTE/bHBIE YUCIIA.
Omnpejpenenne. [lycts pukcnposana riasHas yHuBepcaabHast HYHKITHS 115 KJIACCa BEITUCIUMBIX (DYHK-
nuit ogHOro apryMmenta. Torma BOZHUKAET HYMePAIsl BbIYACIUMBIX TEHCTBUTENLHBIX YHCET B COOTBET-
CTBUU C ONPEIETEHUEM: HOMEPOM YUCIA (v SIBJISIETC 000 HOMEp J1t000H (DYHKITUN, KOTOPas 10 Paliy-
oHaJBHOMY € > 0 maer e-npubanmKeHue K «.

[Mokaxkure, YTO CyIIECTBYET AJTOPUTM, KOTOPBIH MO JIIOOBIM JBYM HOMEpPAM JIBYX BBIYHUCIMMBIX
JeHCTBUTENBHBIX YUCET JaeT (HEKOTOPBIH) HOMED UX CyMMBI.

IMokaxkure, 9TO HE CYIIECTBYET AJTOPUTMA, KOTOPBIH MO JIOO0OMY HOMEDPY JHO00r0 BBIYUCIUMOrO
JIEACTBATEIIBHONO YUCJIA OTBEYALT HA BOMPOC, PABHO JIM ITO YUCIO HYJIO.

W3BecTHO, 9TO BCSIKOE BHIYUCANMOE AEHCTBUTENBHOE YUCI0 UMEET BBIYNCIMMOE IeCATHIHOE PA3I0-
xkenne. [lokazkure, 9TO TEM He MeHee HET aJIFOPUTMa, KOTOPDIH 110 JII060MY HOMEPY JI0O0T0 BBIYHCINMOTO
JIEHCTBUTEJILHOIO YUCJIA JIAeT HOMEDP BBIMUCIUMON (DYHKIINH, 33/[aI011ell ero JecsTHYHOe Pa3JIozKeHue.
Hokaxkure, 9aro B si060M pazyMHOM (33JAI0IIEM [IABHYIO HYMEPAIHIO) d3bIKe IPOrPaMMUPOBAHKSI
CYIIECTBYET MOCJIEIOBATEIHHOCTD PA3JIMYHBIX MPOTPAMM Do, P1, P2, ... C TAKHM CBOHCTBOM: IPOrpaMMa
D; MEIATAET TPOTPAMMY Dj41.

Hokaxkure, uro cymecrsyer napa nporpamm A, B rakux, uro A nedaraer Tekcr B (0ObraHbIM
obpasom), a B medaraer tekcT A 3a70M Hamepes.



IMycrs f w g BBraUCAUMBIE BCIOLY OonpeeneHubie GyHKyn. JJokakuTe, 9To HAMAy TCd TaKue HoMepa,
mamwuH THIOPUHTA M 1 N 9TO anropuT™ ¢ HoMepon f(n) BegeT cebst Tak XKe, KAK M AJTOPUTM € HOMEPOM
m, a aArOpuTM ¢ HOMEpOM ¢(m) BegeT cebs TAK Ke, KAK U aJIFOPUTM C HOMEPOM 7.

[IpoBepbre, 9TO MHOXKECTBA X, ¥ 1, 3aMKHYTBHI OTHOCHTENHHO OOBEJIUHEHUS W TEPECEUeHUs U
JIEKAPTOTO TTPOU3BEICHHS.

@ SABAAIOTCA M MEPEUINCIUMBIME MHOXKECTBO BCEX IIPOTPAMM, BBIMHCJSIONINX WHBLEKTUBHBIE (DyHK-
IIUU. A KOTIePEUNCINMBIM?

SIBASIOTCS U TEPEYUCIUMBIMA MHOYKECTBO BCEX TIPOTPAMM, BEIYHCISIIONINX CIOPHEKTUBHbBIE (DYHK-
. A komepeuncaumbiM?

JlokazkuTe, 9TO CYIIECTBYIOT HEIEPECEKAIONIMECS ePEeInCIMMble MHOXKeCTBa A n B, KoTopbie He
MOTYT GBITH OTHEJIEHBI PA3PENIMMBIM MHOKECTBOM: HE CyIIECTBYET Takoro paspemmmoro C, ato A C C
u BnC=40.

JlokaskuTe, 9TO CYIECTBYET CUETHOE YUCIIO HEMEPECEKAIOIINXC S EPEUNCTUMbIX MHOXKECTB, HUKAKUE
JIBa, U3 KOTOPBIX HE OTIETUTEH PA3PEITIMbIM.
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