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NPELACAOBUE

EcTo B MaTeMaTHKe TeMBl, NOJAb3YyIOIIHEcHd N0CTaTO4-
HOY HM3BECTHOCTBIO H B TO e BpeM#f [pU3HABAEMbIE Tpa-
AHIHed CAHIIKOM CJOKHHMHA (MJAH MaJOBaXHBIMH) A4
BKAIOueHHn B obsi3atennbHoe ofyueHue: obObluall OTHOCHUT
HX K 3aHSATUSM (PakyJbTaTHBHHIM, AONOJHHUTENAbLHBIM, ClIe-
IHaJbHBIM U T. 1. B mepeune Takux TeM €cTh HECKOJALKO,
OCTAIOUIHXCS cefinac TaM HCKJIOUHTEJbHO B CUJAY HHEp-
uun. Onnolt U3 HUX siBAseTcs Teopema [épnens.

HecMoOTpsa Ha TO, YTO OueHb MHOrHe MaTeMaTHKH (H
HeMareMaTHKH) cabliianyu o Heil, MaJjo KTO M3 HHX MO-
xeT OObSCHUTb, B YeM COCTOUT YTBepXKJeHHEe TeopeMbl
lénenst » Ttem O6oJjiee Kak OHA p[okasbiBaercs. Bmecte
C TeM pe3y/aLTaT CTOJb BarkeH, a NPUUMHBI, Bbl3bIBAIOIINE
HeYCTpaduMYI0 HeloadoTy (T. €. HeBO3MOXKHOCTL AOBUTDH-
csi TOro, 4To0B KarkK10e HCTHHHOe yTBepkiaeHue OGbljio
AOKA3yeMO0), CTOJb NPOCTHl, 4TO TeopeMa [énenst moraa
Obl H3aaraTbCs Ha CaMbiX MJaadlux Kypcax. boaee Toro,
IJs MOHUMAHKWS [J0Ka3aTedbCTBa HEOOBXOAUMO JHIL 3HA-
KOMCTBO ¢ fpocTefilielt TepMUHOJOTHEH TEOPUU MHOXKECTH
(cI0BaMH «MHONKECTBO», «(yHKuMa», «061acTh onpene-
JIGHHSI» H TOMY NOJCOHBLIMM) KB HEKOTOpasi MpHBbIUKA K
BOCNPUSITHIO MAaTEMATHUECKNX PACCYXAEHHH, TAK YTO OHO
BIIOJIHE JOCTYIIHO MOATrOTORJICHHOMY IIKOJBHHUKY.

HM3naraemeifl B atoii Opountope cfocob poOKazaTedb-
cTBa teopembl ['énens oramyen OT cnocofa, npernoked-
noro camum ['éaenem, U ollHpaercs Ha sjeMeHTapHLe no-
HATHS TEOpHH aJropHTMOB. Bce HeoOxoaHMble CBENEHHS
U3 9TOl TeopHuH coOlUIAIOTCH MO X0y Aesd, TaK 4TO ud-
TaTeJb OAHOBPEMEHHO 3HAKOMUTCS ¢ OCHOBHBLIMU (pakKTa-
MM TEOPHHM aAropHTMOB. Dpounopa nanucama Ha ocHobe
CTaThH aBTOpa B KypHaje <«Ycnexu MaTeMaTHuYeCK{X
nayk», 1974, Tom 29, Bunyck 1 (173). EcrecTBenno, uto
(I3MeHeHUe Kpyra MpeinoJaraeMbiXx duraTesed cuesado

4



Heobxonumolnt ee nepepaborky. B wacTrocTH, HerkoTophie
Ocsiee cneunalbHble BONMPOCH, a Takke 6ubauorpadiyes
CKHe CChiIKH Ha ODHUIMHAJbHBIE OYyOJHKAUHH HCKAIUEHDI,
M 1I0003HATENbHbIN YATATEJNb MOMXKET HafiTH HX B YIOMS«
HYTOM cTaTbe aBTopa. OAHOBpeMeHHO pacliHpeH pasled,
NOCBAWEHHBIA CBA3H MEXKAY CEMAaHTHYECKOH H CHHTAKCH-
YeCKOH (HOPMYJAHPOBKAMH TeopeMbl O HEMOJNHOTE, a TAKKe
n00AB/IEHB! NIPUJIOKEHHS, NOCBAWLECHHbIE TeopeMe TapcKo-
ro o HEBBHIPA3UMOCTH NOHATUS HCTHHH U O060CHOBAHUIO
aKCcvoMbl apUuMEeTHYHOCTH.

[lnaw Gpownopbt TakoB. B § 1 dopmyaupyercss Teo-
pemMa O HENO/JHOTE H yTouHseTca ee (opMyAHpOBKa, B
HACTHOCTH BBOLUTCS URHTpAJbHOE AJIS laHHON GpoIophl
nousitve NeAyKTHkH. B § 2 usnaraiorcs Ha Hedbopmalibe
HOM ypOBHe HadaJibHbie MOHSTHS TEOPHH aJrODPUTMOB, H
Ha UX OCHOBe (OPMYJIUDVIOTCH NEPBble KPHTEPHH NOMHO-
Thl W Henoauotel. B § 3 npozo.axkaerca uccaenosanve
KpuTepreB HenoJwotH. B § 4 omucwiBaeTcs si3bR (op-
MaJlbHOW apHGbMEeTHKH, NaeTcss TOYHOe onpenedeHHe (10
HATHA HCTUHHOCTH YTBEDIKAEHHUS 3TOTO SI3bIKAa W TOUHAS
popvyanpoBKa Teopemu ['€nens o wemonwore ans dhop-
mManLHod apugpmetnku. B § 5 na ocHose nagabHefiiero
PasBUTHA Te€X MPEACTABJCHHUHA OO aJrOpUTMax, KOTOpHe
Oblin onticanbl B § 2, — PasBHTHA, 3aKPEILIACMOrO B BU e
TPEX arCcHOM TEOPDHH AJrOPHUTMOB, — 3aBREPIUIACTCH J0KA«
32TEJbCTBO TE€OPEMbl O HenoJiHOTe (hopMabHOH apudme-
THKH.

bpounopa crHafeHa WECTbIO NPUAOKEHHSAMH, HAMH«
CaHHBIMH HECKOJILKO OoJsiee CXKaTo, XOTH NO-NpPeKHEeMY He
MpennoJaraloliMil  HUKAKHX  CHeHMaJdbHLIX  3HAHH
B 1nepBOM 3 HHX paccmMaTpHBaeTCs BOTIPOC O CBA3H Me-
KAy HAAHYHEM HCTHHHBLIX HEIOKAa3yeMbiX YTBEPKIASHHI A
HAJHYUEM YTBEPIK/ICHUH, HE SABJAIIIHXCST HA 10OKA3yeMbl-
MH, HU ONPOBEPXUMBIMH. BO BTODOM nOKasbIiBaeTcst Hes
KOTOpoe ycusienne Teopembl I'énenst — teopema Tapckoro
O HEBBIPA3HMOCTH NOHATHS HCTHHBHL. Tperhe npuioxenue
NOCBALLEHO 0BOCHOBAHMIO OJHOM H3 AKCHOM TEOPHH aJ-
FOPHTMOB, CHOPMYJUPOBAHHLIX B § 5, a HMEHHO, aKCHOMBI
apudmeTHuHOCTH. C 9TOH Ue/NbIO BBOLHTCS HEKOTODHLIl
KOHKPETHBIH KJacC alrOpHTMOB — KJI4acC afApeCHbIX [1po-
PaMM —u npoBepsieTcs apHPMETUUHOCTb DYHKIIKIL, Bhi
HHCISICMBIX  a/ITOpUTMaMyi 3TOr0 Kiacca. B uyerseprom
MpHAOKEHHY pa3BuTHe B § 2 KpuTepHH NOJHOTH H He-
HOMHOTHl MNPHMEHSIOTCS K $3bIKaM, CBSI3aHHBIM € Tak
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HA3LIBAGMBMH aCCONMATUBHLIMH HCUHCAeHusaMA, 11dTOe
NpuJoKeHne NOCBALIEHO NEPBOHAYAJALHON HOPMYAHPOBKE
TeopeMbl O HEeNOJNHOTS, NMPeAJOXKeHHON caMuM [ éaeleM.
IllecToe npuioMeHHE COAELPIKUT yNpayKHEHUS K HEKOTO-
PHM H3 nOpeawAyIIHX pas3xencsB. Haxkowen, nocaenHee
PAJOKEHHE CONCPKHUT OTBETH M YKA38HUA K ynpaxkHe-
HHAM. anJ]O}KeH{IH He 3aBHCAT APYr OT ApYyra U MOTYT
YHTAThCH B JI00M NOpPAIKE, 332 UCKJIOUEHUEM NPHJoKEe-
nus B, oraesibHbie MeCTa KOTODOro TpefyioT 3HaKoMCTBa
C BBEZGHHEIMHU B NNIIOWEHNU B nousTHsMU.

Ecnp nocae utexus 3707 OpOULIOPH! Y UYHUTATENSF BO3«
HYKHET Keaanye $HAée HAU3KO NOIHAKOMHTLCS € MaTes
MaTHYECKOH JOrWKCH B Teopuell AJFOPUTMOCB, OH MOXKeT
06paTHTbCA K CIeIYIOULIM KHIT'aM:

1. Mamuym T!«Kmmra ¥ peRypcEBHBe QYSKIUA, /365HHXFY3 T, I{,

Argebe K, Man ©.-K., Xepmec I'.— M.: Mup, 1972, 264 c. (Co-

BPEMAHHAS M aTeMaTHka. Monynaspuas cepust.j™

Epwos 0. Ji, Manwrey E. A ﬁ\iarama’rﬁqecxaﬁ JIOTH~

Ka. - M.: Hevxa, 19’“9 320 c.
.Hmﬁ C. K. BBG"QPPQ B metamatematuxy. — M. I, 1957,

._.26 '

K a —_— C, K. Maremaruveckas aormka.— M. Mup, 1973,

480 c.

Kosn IT JIx. Teopna MHOKECTB H KOHTHHYYM-THROTE3a. = M.3

Mup, 1969. Tassa 1. OCHOBB MaTeMAaTHYECKOH JOTHKY, C. 13--86.

.dlaspos H. A, Makcrmosa JL JI. 3anaun mo TEOPUH MHO-

SKeCTB, MATEMATHUECKON JOTHKEe W TEOPUH AJATOPHTMOB, « M.§

Hav;{a 1975, 240 c. |

Jdvnnon P. 3amerss mo joraxe, — M.: Miup, 1968, 128 ¢, (Co-

BpeMeduas maTtemataxka., Ilonvaspuas cepm)

8 Maasuen A ¥ AropuTel u peKypcHBHbIe cpyHKuHH - M
Havka, 1865, 351 c.

9 Ma2unna 0, WM. [Jokasyemoe u mHeaoxasyemoe, - M,: Cosercroe
panrno, 1979, 167 c.

10, Marur 0. M. Buuncsnymoe B HEBRIUACIAMOE, == M.: Cose'rcz{oe
pazino, 1980, 128 ¢

11. MQHILEJIIJCOI 8 Beejgenne B MaTeMaTHYECKYIO JOTHKY. -~
2-e uspawne, — M. Hayxka, 1976, 320 c.

12, Hosuxop II. C. OneMeHTH MAaTeMaTHYECKOR JOTHKYU, =~2-g -u3s

_ nanue, ucipasiennoe, — M, Hayka, 1973, 399 ¢,

13. Ponrxepc X. Teopus pexypcuBHuix yHKuH# H Bq)d)eKTHBHaﬁ
seivgcanMocte, — Mo Mup, 1972, 624 ¢, -

14, ¢petinenransd X Ssuk gornkm. ~ M.: Hayxa, 1969, 135
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§ 1. MOCTAHOBKA 3AXAYH

QopmMyAupPOBKa TEOPEMH O HENOJHOTE, KOTOPYID MH
OyneM YTOUHATh ¥ AQKa3LBATh, TAKOB3: HPH ONpejeneH«
HEX YCLOBEAX

8 RIbIKE CYULECTBYET HedoXasyemoe UCTUHKoe YTaep-
acdenue.,

B srofi ¢opMmyanposKke ezsa JAH He KaxJuoe CJIOBO
HyXKaaeTcsi B paadbacHeHuaAx. ChelaeM TakHe pa3bics
HEHuSA,

1. #anik. M He OyneM RaBaTh Kakoe 6H TO HH OGulIO
enpenelerne A3KKa (MOCKOAbKY He OepeMcs 3To CAeAaTh
¢ AOCTATOYHOH OOUWIHOCTBIO), & OTPAHHYHMCHA TEeMH OTHO-
CRUIHMHCHA. K S3bIKY HOHATHAMM, KOTOPHle €IUHCTBEHHO M
GYAYT HYXHH HaM IAf JAajbHelmero. TakuX NOHATHH
HaMm notpebyercst nBa: «akdaBUT S3HIKA» H «MHOXECTBO
UCTHUHBIX YTBEPXKACHUH S3bIKax.

1.L1. Andarur. [lox asgasurom nonumaercs Ko-
HeuliLili CHHCOK SJeMeHTapHHX (7. €. CYUTAlOWHXCA He
YJAeHHMBIMH Jiajiee) 3HAKOB, Ha3nBaeMHX OyKeéamu 3TOro
anganura. Koneunas nenouxa caeAyloUlHx APYr 3a ApY-
roM OYKB HEKOTOporo aJj¢aBuTa Ha3LIBAETCA CAOB0M B
stoM adadrasute, Tak, cJoBa PYCCKOro f3hiKa (BKJAKOYAR H
co6CcTBeHHLIe HMEHa) CyThb caoBa B 66-GykBeHHOM andas
pute (33 crpounnle Gyken, 31 mponucHasa OGyksa'l), nes
“¢uc, anocrpod); HecaTHUHBIE 3aIMCH HATYPAJbHBIX YHs
ceJ.— cJaoBa B JecaTu6ykeensmoMm aadasute {0, 1, 2, 3,
4,5 6,7, 8,9}). HIas HasuBauua andaBHTOB HCIOJAb3YIOTs
csi 0GBIYHO NPONHCHEE pPyCcCKHe OyKBul. MHOXECTBO BCexX
caoB B anadasure b 6yaem e6osnauars B™* Ilpennoaae
raeIcd, 4To AJf KaXJoro A3HKa MMeeTcs Takol asndaBur,
YTO BCE BLIpaJKeHHsi 3TOro A3biKa (T. €. HMEHA Tex HIM

p—
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HWHBIX NOpeAMeTos, YTBepXnewus o6 3THX npesMerax
H T. L) CyTb CAOBa B 3TOM aadaBUTe; KaxkIYi0 PYCCKYIO
Gbpasy, HanpuMmep, H Jaxe KaXAuld pyCCKHH TeKCT MOXKHO
paccMaTpHBAaTh KaK CJAOBO B aJpaBHTe, NPEACTABAAIOLIEM
coboit pacuigpeHHe yKazaHHoro Boiumle 66-6ykBeHHOro aJj-
dbaBUTa 3a CYET 3HAKOB NpenuHaHus, 3Haka npobesna Mme-
KAy CAOBaMH, 3HaKa ab3anHoro orcryna (U, ObITb MOXKeT,
elle HEKOTOPHIX 3HakoB). [lpeanosnaras, 4TO BbIpaKeHuUd
sI3bIKa SBJSIOTCH CJAOBAaMH B HEKOTOpOM aJjdaBuTE, Mbl
TEM CaMBlM HalaraeM 3amper Ha TaKOE «MHOT0STakKHOE»

BEHIpaXKeHHe, Kak, Hanpumep, Sf(x) dx. DToT 3anper, On-
a

HAKO, He SIBJASETCH CAHIIKOM OTPaHHYHTEAbHBIM, MOCKO/b-
Ky BCe noaoOHble Bblpa)KeHUsT MOXKHO NpH MoAXOoAsulei
KOAUPOBKE «BLITSHYTb B CTPOKY». Besikoe MHOxKecTBO M
TaKoe, uto M = b, HaswiBaerca cao8aproim 8 B. [lpocto
CAOBAPHbIM HAa3bIBAETCS MHOMXKECTBO, CJAOBapHOe B Ka-
KoM-1u00 andasure. Cpenagnoe TOJBKO 4TO HAPEANOJO-
XKeHue Moxer ObiTb Temepb chHOPMYJHPOBAHO KOpOuUe:
MHOKEeCTBO BbIpaKeHHuil BCSIKOTO si3blKa CJIOBapHO.

1.2, MHOXeCTBO HCTHHHLIX YTBep X A€eHHI
[Ipennonaraercs, y1o B MHOXKeCTBe Bb*®, rane b — andasur
paccMaTpUBAEMOro f3blKa, 3a71aHO OAMHOXKeCTBO T, Ha«
3blBaeMOe MHOXKEeCTBOM «HCTHHHBIX YTBep:KAeHHH» (nay,
KOpoue, NpocTo «ucTHH»). TakuM oOpasoMm, MBI OnycKaem
BCE [POMEeXYTOUHble 3Tafbl, MNOCPEACTBOM KOTOPHIX, BO-
NepPBLIX, CpeaH CI0B B ajdaBuTe b BblAEASIOTCH NPAaBH/Ib-
HO MOCTPOEHHLIE 8biPANEHUA SI3bIKA, NOJYYalOUIHE Omnpes
Ae/NeBHLIA CMbICT OpU HHTepnpeTauuy (Takue, Kak 2 -4 3,
xX+3, x=y x=3, 2=3, 2=2,—B 0TJI1HUHe OT TaKuXx,
KaK - == X); BO-BTOpHIX, CPEAN BbLipAXKEHHUH BblAeNSI0TCA
Tak HasblBaeMmble hopmyasi, 03HauyaloUlUe NpH HHTEpHpe-
TalUUU «YTBEPXKIeBUS, 3aBUcsulHe, OBITE MOXKET, OT na-
paMerpa» (rague, Kak x =3, x=yYy, 2=3, 2=2);
B-TpeTbUX, Cpeayu GpopMyJ BLIACJISIOTCS TaK Ha3biBaeMbie
BAMKHYTble (DOPMYAbL, WIH YTBEPIKIEHHS, HE 3aBUCSHIILHE
OT napaMerpa (Takue, Kagk 2==3, 2=2); 1 Juup,
B-UeTBEPTLIX, CPelM VTBEPIKIAEHUH BLIACNSIOTCA UCTUHHbLE
yreepucOenus (Tarue, Kag 2=2). -

1.3. IIns mamux ueneit 6yneT A0CTAaTOYHLIM CUHTATH
SI3BIK MOJHOCTBIO 3aJaHHBIM, KOJb CKOPO 3a4aH aJ@aBuT
b u noamHoxecTtBo T MHoX)ecTBa b®, Besakryio takyio na-
py <b, T) MH 6yjeM HasblBaTh ()yHOAMEHTaAbHOU napod,
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2. Hepoxasyemoe. «Henokasyemoe» snauut ne sipngio-
jeecs AOKa3yeMBIM, a «JIOKa3yemMoe» 3HAUHT HMelolles
L0OKA3aTeNbCTRO.

3. Hexasatennctso. XoTs TepMHH <«I0KA3aTedbCTEOS
ABJACTCS €Ba /MY He CaMhbiM I'TaBHHIM B MaTeMaTthKe !),
Gl He HyeeT ToyHoro onpeaesdednus. [lonstue poxasa-
TSALCTBA BO BCEH er'0 MOJHOTE NPUHAAMEKHT MaTeMaTHKE
He OoJice yeM ICHXOJIOTHH: Belbh JOKA3ATeNALCTBO — 3TO
HPOCTO pACCYKAEHHE, YOeXarollee HAC HACTONbKO, YT0
C ef0 NOMOUIBIO Mbl TOTOBH YO@IKAATh APYIUX.

o.l. Byayun 3sanucaHubiM, 10Ka3aTe bCTBO CTAHO-
BITCAA C/JI0BOM B HeKOTODpOM anadaBute [ (BcnomMuHM, uTO
IOBOPUJOCE BhIIIE O PYCCKHX TEKCTaX); BCE A0KA3aATe/lb-
CTBa 00pa3yIoT HeKYIo (/0CTATGYHO, BIPOUEM, paCIJILIB-
naryio) cosoxynuocte B J®. He nperenays na to, uro6ul
AaTh TOUHOe OnpeaesieHHe NAd T2ZKOTO «HAHBHOIO» WU
«aOCOMOTHOTCY HOHATHS 10Ka3aTeabeTBa (ILVIH, UYTO TO
e caMoe, A COOTBETCTBYIOULell COBOKYNHOCTH B %),
MBIl BafiMeMes ero OpMadibiblM aHAJOToM, A1 KOTOPOTO,
OTHAKO, COXPAHIM TOT XKe TepMilH <«A0Ka3aTelbCTBOY.
JTOT AHAJIOT B ABYX CYHMIECTBEHHBIX uepTax OVIeT OT.aH-
HaThbCl OT HUHTYUTHBHOTO MOHSITHA %) BO-IIEPBBIX, Mbl Oy-
JeM JACUYCKaTh CyUleCTBOBAaHNE pa3HLIX MOHATHI «/10Ka-
2aTeAbCTBa» (4TO HpHBEAST K Pa3/HUlLIM [GAMHOKE-
CTBaM B MmHOXKecTBe [, na u cam aadasur JI moxer
BAPLIIPOBATLCA); BO-BTOPDIX, JUisl KaX{AOT0 M3 TAaKHX MO-
HATHIT MBt OyzneM TpeSoBaTh Haauuks 3GQEeRTHBIONG CHo-
coba, uan aaroput™a ?), npoBepKH, sBJAfeTCS JAH NAHHGCE
Ci0BO B aadaenre I noxasartenberBoM uan ner. Jladec,
CyneM NpeAncsaraTh HaJHYHe aJTODHTMA, KOTOPHIE IO
JOKa3aTe/ibCTBY oOlipe/lenisieT, ACKA3aTeJbCTBOM KaKoro
VIBEDXKALUNA OLO ABJIACTCS. (B obuuHbIX Cayuyasix 3THM
VTBEpK/eHHeM SIB/JSETCS [OC/IeIHee yTBepikKieHHe B Lle-
ouke, o0pasyiolieil ROKa3aTeILCTBO.)

3.2. Mrtak, oKoHuaTe/ibHOE ONpPEeIesaeHHs TAaKOBO:

1° Mverores aadasute B (asgasur g3wvike) un J1
(aapasur Ooxaszareavcrs).

) H. bypfaxu nauunacr ceom «Hauaaa MaTOMaTHKI® C0BaMH
«CO BPCMCIL TPCKOB TOBODIITE «MAaTCMATIKA» — 3HAULT TOBOPITDL «A0-
Ka3aTC/abCTBOY.

) BnpoueM, W HUTVMTHBHO®E NOHATHE HE BOBCE .MILELO 3THX
YePpT.

) DTOT TCPMHH YTOUHAETCS B CJACAVIOWEM naparpade.
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2° B uuowecTBe J® BhileseHo NOAMHOXKecTsO D,
seMeHTbl KOTODOTO HAa3HBAalOTCs  G0KA3ATEALCTEAMU,
ApeAnoaraercss HaauuHe aJrOPHTMA, MO3BOJSIONIEro M0

NpOU3BOJBHOMY CJAOBY B anagarure [| y3HaBaTb, IpHRANL-
JieXKUT oHo [ HIH HET.

3° Umeercs ¢yvurius § (Pyrkuyus sueidesernus Jdoka-
sanHo20), y KoTopoii obaacth onpeieteHns A yioB.e-
Teopsier cooTHowenuio D =A< 1™ 1 xotopas NpHHU-
vMaeT CBOHM 3HaueHHd B D) Mpeancjgaraetcs HaJ l4YHe an-
TOPHTMA, BHUHCJAAOMEro') 3Ty (QYHKIIO; 10Ka34aTelb-
cTBO d H3 D Ha3wBaercs [0KasaTelbctBOM c1osa §(d).

3.3. Tpoiiky (I, D, 6>, yxoBJETBOPSIOULYIO YCACEHIM
1°~—3°, nasoreMm OedyxTuxoi Haj alQaBHTOM b.

3.4. lnss uurartenefl, 3H&GKOMBIX C OOBLIUHBIMH CIOCO-
GaMu 3a/aHusd NOHATHS «I10KAa3aTeJbCTBO» MNOCPeNCTBOM
«aKCHOM» H <«NPABHJ BHIBOJA», IIOSICHHIM, nouemy 3TH
cnocoBs MOTYT ObITh DACCMOTPEHE! KaK 4aCTHHIH cayuail
onpereaeHust u3 m. 3.2. B camMoMm jene, 10Ka3aTeibCTROM
O0BLIUHO HA3BIRAIOT IEeNOYKY BbIpa:KeHHll f3bIKa, B KOTO-
POl KarKABlil uwieH W/IH SIBASETCS aKCHOMOH, HaM moJay-
yaercs M3 NpeABIYIIHX MO OJHOMY H3 IPAaBHJ BHIBONA.
HoGapass K addaBUTy si3bika HOBYIO GYKBY #, MEl MOXKeM
3anKHCLIBATE J0OKA3aTesihCTRAZ B BUJE CJOB B paclUHpeH-
HOM TakuM oOpason andasure: genouxa (L, ..., Cn) H30-
6paxaerca cnosoM CiaCox ... «C, QYAKIHSA BLIACIEHUS
10K23aHHOTO BbieJserT H3 KaxjJ0ro ¢j103a HauOObUIN
ne cosepxamuii OVKBEl = KoHeil, TpedyeMmble onpeneJe-
HueM u3 M. 3.2 ajJATrODUTMHBI MOIYT ObITH JIETKO NMCCTPOEHDI
s moboro ofObLIUHO pacCMarpHBasiore yTOUYHeHHsa no-
HaTHI «OBITH AKTIHOMOHM» H «IIOAYYaTLCd MO OTHOMY H3
MpasuJd BBIBOIAY,

4, flonmTEd YTOYHEHHT WePBOUAUANLHOI
POBKH.

41. [Tepsasa nonwuT¥xa. [ipn onpegeseHrsix yejo-
Brsax mist byHAaMentadpHofi nape (B, T) 1 AefyKTHKH
(I, D, 8> naa b cymecrsver caoso 12 T, He uMelomes
lOKa3aTeabcTBa. laxas (GoDMYJHPCERA enle CJAHLIKOM
Heclpefe/eHHa. K TOMY z<e $ICHO, YTO MOXKHO NpHAYMATh
MHOTO MEeAVKTHE, B Kam1ofl H3 KOTOPHIX OyaeT OHeHb
MaJo J0Ka3yeMbiX CI0B. B mycTod JelIYKTHKe (rne D ==
= () BOOOIle HeT Hil OJHOTC AOKA3VEMOrO CJI0BA.

;mc

GopMyan-
i

Y Uto o3HaualcT CA0OBA <«aIrOPUTM BHIYUCHACT dyuxuuo», Gy-
JeT YTOYHeno B CJeayiwolileM naparpade.
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42. Bropas nonnTxa. Bojee €CTeCTBEHHLIM
ABJIACTCS APYroif HOAXOA. 3a1aH HEKOTODHIH S3BIK B TOM
TOUHOM cCMBIC/IC, YTO 3ajaHa (PyHAAMEHTAJbHAs napa
(B, T). Mb Tenepr nmex ACIYKTHKH Hal B (cozepika-
TEJALHO — HIIeM Takue CnocoOpl AOKA3HIBAHHSA), B KOTO-
PbIX NOKa3pIBaJOCh Obl KAaK MOXKHO OOJBLIE CJOB 113 T,
B IL1€ate—Bce caoza n3 7. Hac uarepecyer curyvanus,
KOTAa TAKOH ACAYKTIKH (B KOTOPOH Kaimkuoe cJaoB0 n3 T
HMeJ0 OBl JI0Ka3aTeIbCTBO) He cyliecTsyer. Vitak, Hac
SanfTepecoBana Oul creaywiias (opMyJIHPOBKA: npH
ONPELCICHHBIX VCIOBHSIX, HasaraeMblx Ha (yHIaMeH-
TaibHyio napy (B, T), He cyuiecTByer NeAyKTHKH HaT b,
B KOTOPOH Kamjaoe ¢J10BO n3 T HMEET JOKA3aTeibCTRO.
Oauako napwet <B,T) ¢ atuM cBOfCTBOM IpOCTO HE LI0-
MeT  OnTh. B camvom  gede, 10CTaToOYHO NOJIOXKIITh
HA=Db, D=1, 8(d)=d 115 Besixoro d u3 JI*: roraa
BCAKOR CIOBO H3 D™ OKameTcsd JACKa3yeMbIM (ero AoKa-
3aTeaLCTBOM OyAeT OHO cano).

5. HenportusopeunBocts. EcTecTsenno norpeCceBarh,
4TO0BI AOKA3YeMbIMH OBLIH JAHIIL <HCTHHILE yT3epKIe-
HAR», T. €. CI0Ba, HpHHajJdexkauiie mMuoxectsy T. Ha-
so0BeM Aenaykteky (I, D, 8) wenporusopeuusoii ornocy-
Teasro (Mad 04%) GyHiaMeHTanbHON napwl <b, 7>, ko.b
cxopo 8{D)=T. B naabueiimem Gviewm HHTEpecoBaThcsl
JAIWUbL HENPOTHBOPEUHBEIMH 1eAVKTHKAMHA. EC/AH HMeeTes
ALK, TO MNDPEICTABIAETCS BeCbMa 3aMAHUYHBBIM HAalTH
Tar}io HENpOTHBODUHBYIO JICAYKTHKY, B KOTODOH KA
KLOC HCTHHHOE YTBEPXKICHIS ObLIO O6b J0Ka3yeMblM.
Teopera I'érens v HHTEDECVIONIeM HAC BapHaHTe HMeHio
M YTBEDIKNACT, YTO MPH ONPEleJCHHHX VCJIOBHAX, HaJld-
FACMBIX  HA  (QYHAaMEHTANBHYIO Tapy, 3TOr0 CAGIATH
He b3,

0. Hoauora. Hasosey AeaVKTHRY {(J1, D, 8> nosxnoi

THOCUTEAbHO (KN 044) GyHAAMEHTAIBHO nmapsul (b, 7,
KOJIb ¢Kopo §(D)Y= T. 3aunvawmasg nac GopMyauposKa
npuodperaer taxkei BIA:

NDU ONPeGenennbiX YCADSULX, HAAGS0eMbLY HO Dy
danenranrsuyro nany (B, Ty, une cywecreyer Oedykruru
HOO DB, noawold u wHenporuscpeuneol  OTHOCUTENHHO
(B, T).

Ha 570l GCPMYIUPOBKE MBI H OCTANOBIMCS H B c.1e-
AVIOULIX maparpagax HafiieM Te VCHOBIA, O KOTGPDLIX B
Heli 1L1eT peus,
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§ 2. HAYANLHBIE NOHJATHA TECPHU ANTrCPUTMOB
M UX NPHMEHEHNUA

Yci0BUs, TPU KOTOPBIX HE CYL1eCTBYET IOJHOI Henpo-
THBOPEUUBOU [A€JIYKTHKH, JCIKO GopMyaupyloTess B Tep-
MliHaX TEOpPHHU aJIOPpHTMOB.

FHaMm 70CTATOYHO HA MePBBIX MOPAX J1dlb caMbiX 00-
IiXx MHTYMTHBHBIX HpeicTaBaeHull 00 aq.eopurie Kag o
npeinHCaHiy, MO3BOJAIOLLeNM 110 KaKAOMY HUCXOOHOAMY
JaHHOMY, HWIH apeymenTy, H3 HEeKOTOPOH COBOKYIMHOCTI
gosMoMcHoLE (1751 1aHHOTO airOpPUTMa) UCXOUHLIX OQHHbLX
(apryMeHTOB) MNOJYulITh pe3yisTal B Cjydae, ecli Ta-
KOBOIl CYLIeCTBYeT, HJM He HOJYYHTb HLUEro B CJAyHde,
ecad /g paccMaTpuUBAaeMOI0 HCXOJHOTO Aamnloro He Cv-
wecTyeT pesyasrata'). Ecam pisg BuGpauHOrO HCXOA-
11OTO JAHHOTO pe3yJbTaT cyllecTByeT, I'OBOPSAT, HTO aj-
FOPDUTM MpUMeHUM K ITOMY IICXOMHOMY M&HHOMY I /¢~
pepabaroi8acT €ro B 3TOT pe3yqabTarT,

Tls Hamyx nejed 6yaer A0C¢TaTouyHbiM — H 3TO 1103B0O-
nuT usbexarb JHUIHNX OOCYXKACHUH — CYATATb, UTO LC-
XO/HBIe AaHHBIE H pe3yJabTaTh Jio0oro anropurMma CyTL
cJ0Ba. DoJiee TOUHO: AJa5 Ka:KAOoro aJdropurMa MOZKHO
VKa3aThb HeKOTOPH aapasur HCxO0HbLX JarHsLX, TAK UTO
nee BO3MOZKHDBIE 1HCXOAHbIe naHubie SIBAAWTCH CI0BaMIl B
5710M ajdaBHTe, N HEKOTOPLIH a2(asur peayasTaros, Tax
4TO BCE PE3YJbTATbI SBJSIOTCS CA0BaMil B 3TOM aapasii-
re. TToaTomy, uToOR UMETb G0 C aATOPHTMaMIL, TIpi-
MeHsieMBIMH, CKaxeM, K mapaM CJoB I K HeloHKan
C/IOB, Mbl JOJKHBI IpeABapiTe/AbHO 3alincaTh 3Til cOpa-
30BAHNSI B BHIE CJOB B KakoM-Hubyan aadasure. Lis
onpefe eHHOCTH YCJI0BUMCS COOTHOCHTH C KaKIbIM d.i-
¢aBATOM D HEKOTOpYIc He BXOAAIYiO B HETO OVKBY )
0503Ha4aTh 3Ty GYKBY 3B€3104UKOH (monuepKHeM, uTo, Ta-
kM 00pascM, 3Ta 3BE310YKa B PasUHBEIX CHTYALLN
oGo3HauaeT pasJjduHbie GYKBHI). [TepBonauaibHbIH agada-
BiT B, monosHeHuLIfl 3T0{l HOBOII Gykpoii, 6y1eM obo3na-
yaTs B,. B m. 3.4 npeibpiiviiero naparpada Mb yiKe jio-

FOBOPHJINCE 3aNHCBHIBATL LEHOUKY (C, ..., Cyy cnOB B
andasure D nocpecTBOM CJ10BA Ciw...=C, B andasure
B,; B uactHocTil, B TOM e b, 3anumiercd B BILIC CA0B2

C,+C; 11 nmapa {Cy, Cg). Ilycrs, nasgee, npi dHKCHpOBall-

1y TlonuepkueM, UTO BO3MOMKHbIE HCXOIUbE AAUPE — 3TO HE TC
gaunble, B IIPHMeleHnH K KGTOPLIM aJroprM AaeT pesyapTart, a ic,
K KOTOPBLIM MOXUHO ero npuMensTb (BO3MOKHO, 6e3pe3Y.IbTATHO) -
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HOM n By, By, ..., B, cyTs mpoussodbusie a(PaBUTH"
0003Hauast Mo-NPeXXKHEeMY yepe3 s JOIOJIHATENBHYO GyK-
5Y, COOTHECCHHYIO ¢ anadasurom (ByU ... UB.) u Tewm
CAMBIM 3aBEOMO He BXOJAIIYI0O HH B OAHH H3 B, Mnf
OvieM OTOXKIECTBJASATH uenouky <Cy, ..., C.>, riae xa-
xKaoe C; gasagercs C¢JICBOM B B;, co croBom Ci= ... =C,
B angasiure (b, ... B,),; cOBOKVIHOCTB BCEX Takux
IeNmoYeK (i OTOXKIECTBICHHBIX C HHMY ¢10B) Oyaem 060-
sHayaTb uepes by X ... X BY.

COBOKYNHOCTh BCeX HCXOAHBIX AAHHBIX, K KOTOPBLIM
4. ITOPHTM MPHMEHHM, HA3HBAaeTCS 004ACTHI0 APUMCHIANO-
CTH aNrOpHTMa; Kam /Bl anroput™ 3agaet GbyHKUHIO, OT-
HOCAILYIO KaXA0My 3/EMEeHTy OOJacTH NPHMEHHMOCTIH
COOTBETCTBYIOMHH Pe3yabTaT; 061acTh ONpeiesenus ST0MH
(PYHKIHH COBHAfaer, TaKuM 0BpasoM, ¢ 0BIaCThIO MpH-
MEHHMOCTH aATODHTMA; TOBOPSAT, YTO PAcCMAaTpHBAEMbI]
AJITOPHTAM 8OLHUCARCT PYHKUUIO, 3a1aBAEMYIO VKA3AHHBIM
cnocoboM. YeaoBumess 0603HAYATD uepes A(x) pesyub-
TaT TpuMeHenusa aaropurMa A K o0bexty x (npH 3ToM
A( ey, X2, o0, Xpd) nas KPaTkocTH OvaeM 3amuchHBATL
npocro kax A(xi, ..., x,)). Torna onpenenenue TepMHU-
Ha «BBIYACIACT> MOMKHO NepedOpMyJNHPOBATL CJAEAVIO
LMM 00pasom: anroputM A BhMHCASIET BYHKUHIO f, KOJb
CKOpPO A(X)=~f(x) nmis Bcex x. (3HAK ~ ecThb 3HAK
«yCJOBHOI'O DaBCHCTBa»; yTeepxaeHne A ~ B cuuraercq
HCTUHHBIM B JBYX cJaydasix: Jau00 Korja BHpaxXenus A
H B oba ue onpenenenws, Ju6o xorna A u B 06a onpe-
ACJCHH 11 0003HAYAOT OHO H TO XKe.)

OyHKIHA, KOTOPasi BEIYHCASETCS HEKOTOPLIM  aJiro-
PHTMOM, HasblBaeTcsd soiducsunol. B yactu 3° onpenene-
HIS MOHATHS J0Ka3aTeabcTBa (1. 3.2 mpenbAVLIero ma-
parpaga) rOBODHTCS, CJEIOBATeNBHO, O TOM, YTO $yHK-
UH BbIIEJCHHSA NOKa3aHHOTC JAOJKHA ObiTh BHYHCAHMOM
byHKUHeI.

CHJIY CaeJaHHBIX IpeanoioKeHI OTHOCHTEeJ BHO
MOHATHS AJTOPHTMA 1S KaXA0# BHUHCAUMOH ¢GYHKIHU
MOXKHO YyKas3aTb TakHe JiBa aJ(aBHMTa, 4TO BCe €€ apry-
MEHTBI CYTb CJIOBa B MePBOM H3 3THX andasliTOB, a BCE
€€ 3HaueHHs — CJI0BA BO BTOPOM H3 3THX aJ(aBHTOB.

OcoGbiii HHTEpEC TPeaCTaBASIOT GYHKIHH, APTYMEHTHI
I 3HaUCHHA KOTODPHIX CYTb HaTypanabhble umcenaal). Takue
GYHKUHH YCJIOBHUMCS Ha3blBaTh 41C.2086L44. YTOBH HMETD

1} Hucao 0 Mbl TaKKe CUHTAEM HATYPa/AbHLIM,
13



MpaBo TOBOPHTb O BBIYMCJAHMBIX YHCIOBBIX $yHKIHAX, Mbl
NOJIKHB BBECTH B pacCMOTpeHHEe aJjropHTMBbl, pMelonHe
n1eJ0 ¢ yhcaaMH, a AJas 3TOro Mpemiae BCero HeoGX0AHMMO
MpeJCTaBHTb YHCJIAa B BHLC CJOB B KAaKOM-IHOO aJji(paBH-
Te, Ha3blBACMOM B 3TOM CJay4dae yuhposobLi. BO3MOIKHDI
pasJHuHbie CrnocoObl TaKoro NMpeacTasieHHd, HanpuMep:
1) mBoMuHAas 3AMHCb UMCET B al(aBuTE {0, 1}; 2) necd-
Tiunas sanuck uucen B aagpasure {0,1,2,3,4,5,6,7, 8, 0};
3) sannch uuces B ONHOOYKBEHHOM at(paBbiTe 1}, apu-

qer UHCAO 1 3anmchiBaercs caosoM ... l; 4) 3amuch
N, i

n pas
qucen B TpexGyksemmom aadasure {|, (,)}, nmpuuem

qucao 1 3anpceiBaercs caoesoM (ff ... 1)), ® T. M s Tex

n pa3i

N HHBEIX uedefl BpGupatorcst Hanbosee yaoOmbie CHO-
coBn1 3anpcn. Kaxpaas 3apuck 4ilcaa (B xaxoil-1100
(GUKCHPOBAHHOMH cucTeme) HasniBaercsi yugpoii. Jlomycxas
BOJBHOCTE PEYH, rOBOPAT 00 a’aropurTMax H BbITHCIHMbIX
GYHKOUAX, ONePHPYICUIHX € YucaaMu, UMEs B BUAY aJ-
FOPUTMBI H BBIUHC/ANMbIE QYHKIHH, OMNEPHPYIOIIE C 130-
GpaKaloUEMH 3TII uncaa uudpam# (8 Kakoii-nubo BbI-
GpaHHOil CHCTEME 3anHCH).

TMousiTie BHIYHCANMOI YHCAOBOH (PYHKIIHH, TAKHM 00-
pa3oM, BHITJSIAUT 3aBHCALIHM OT HNPHHATOrO criocoba 3a-
ey unces. OnHaxgo jgerko 0O0HapyXKH|Th, YTO BCAKAA HThC-
soBast (GYHKUHSA, BRIUHCANMAs 11PN 01101 cucTeMe 3anlICH,
Gyact BblUHCAHMA H MPH apyrofi, no Kpaigeil mepe 114
IUHPOKOTO KJjacca TaKHX CHCTEM. Hasopey aBe ClCTeMBI
5KBUBAJEHTHRIMY, €CaIl CVHIeCTBYeT adrOpiiTh, RAIOULHH
[0 3alHCH MpOH3BOJbLHOTO Ulic]a B nepeof cucTeMe 3a-
MUChL STOFO %€ YlCJaa BO BTOPOI CclicTere, a TakxKe adio-
PUTM, ALl N0 3amuci NPOU3BOILHOTO “hCda BO RTO-
pOff CHCTCME 3aIIHCh 3TOTO XKe ulcia B neppoil crcreMe.
[Tpupejennrie BLIEIE NPIHMEpDl CliCTeM 3anECh OYERILIHBIM
06pazonM sKBHBaJMeHTHE, [Tokamen, 410 UHCIOBad EYHK-
must f, BEIUMCAMMAS UPIH OMHOH U3 ABYX SKBHBAAGHTHBIX
CHCTeM RamlICH, ERUICANMa H IPH JIPVTOH CUcTeMe, Ilycth
C u D — anaropuribl Hepexoia OT 1epBoil CHCTEMBI KO BTO-
poii 1 oOparHo, H OYyCTh aJdrOPHTM A BBIUHCSSICT QYHK-
0 f npr mepeol cucteMe 3amucH (1. e. A BBUHCIACT
dyrkunio Ha uudpax nepBoil cHCTEMDI, HHAYUIDOBAHHYIO
dyuxuneil f). Toraa cieayouliii aaropuT™ B Gynert BHi-
ypCaAsSThL [ IpH BTOPOil cucTenme 3amicH (T. €. BBLIMHCAATD

14



MHIVUHPOBAHHYIO (i))FHKLLI{}O Ha HH(pan BTOpOfI CHCTeMbI)l
B(x) ~ CAD (x).

[pennucanne, 3anatouiee aaroplity B, MoXKeT ObITh ca0-
BECHO BBIPAKEHO CJleIyrolinM o0pasoM: «lepeBein x B
EPBYIO CHCTEMY CUMCASHINS, 3aTeM NPHMEHH aJaropliTv
A, NOJyueHHBIl pe3yabTaT (ecan TaKOBOM MOJTVUHTCS)
MepeBeny O0DATHO 20 BTOPYIO CHCTEMY CUHCACHIA», AHa-
JOTHUHBIM OCDA30M BBOANMOE HIZKEe NOHSITHE MepeyHc.Iil-
MCIO UYHCJIOBOIO MHOMKECTBA He 3aBUCHT OT Buifopa ci-
CTEMB! 32IIHCH YKCE.

Briay crasannoro Mul nmospoany cebe, KO.ob CKODO
PIIKCHpOBala Kuxas-1116o cHcTeMa 3anncH unced, e
CAMMIKOM TIeNaHTIMHO PasInudTh ulicTa H Uindpbl; aMHO-
ACCTBO M TeX M APYTUX OydeM Ha3hiBaTh HATYDAJLHLIM
P10y 1 0003HauaTh OVKBOH [\,

MHOKECTBO Ha2BIBACTCH AEPRUUCAUNBIM, €01 OHO
JAn00 tycro, Jubo ABJISCTCH MHOMKECTBOM 3JeMEeNTOR Ka-
KOH-HIO Vb BRIUICAHMOII 0CIe10BATEILHOCTH (T, €. MHO-
/KeCTBOM SHAUEHIH! KakoH-HuOVab BLIUNCINMOIN DVHKUHI,
ONpe/le/IeHHON Ha HATYDAJAbHOM PsAY); O TaKoil hyuxrim
(f10C/e/10BATeALHOCTH) TOBOPST, UTO OlA MOHCULC.14eT
paccMaTpuBacMoe MHoecTso, O4eBiano, Kamioe nepe-
GIICANMOE MHOMECTEO CJI0BAPHO.

[Tpumep 1. Muoxectso 2 BCenozMo:HBLIX Man Ha-
TYPAIBHBIX YHCEJ HEPeUHCINMO: OfHA 113 NCPeyliCaRIOU X
QYyHKIME — B yHKILHES

¢(n)={a, b), rne n=2202b6-+1)— 1.

ITpumep 2. Muoxecrso JK™ BceX cl10B B HpOH3
BOJAbHOM aga(asnre K nepeuncaumo. OOHH H3 BO3YOH(=
HHX CIOCO00B MOCTPOEHHsI MEPEeUHCISoNel NocJie 105
TCILHOCTH TAKOB: YNOPSA0YHBAEM INpPOU3BO.IbHLIM 06pa«
30M 3J4eMeHTH /K; 3arem ciaoBa B JK ymnopsgaounsaew
CACAYIOUHM 00pasoM: H3 CJOB Pas3HON JJHHbLI mpeTile-
CTBYIOHIHM CUHTACTCS TO, KOTOPOE KODOue, a Ha CI0Bax
OAIHAKOBON AIHMEBI BBOJIHM CJAOBApHBIA MOPS 10K (Cpabs
HIIBasl Ba C/10Ba, HAXO1HM II€DBHE C/IEBA Pa3.1iIualouiics
sl OYKBBl M CMOTPHM, Kakas H3 HHX AT PaHblie B VIO
psaaouenull andasura JK). DuimHCbIBAS c10Ba B NOpaiKe
CIes0BaHIg LPYr 3a JApyroM, moJydaeMm Tpedyesyo fes
PeuncyadIomyo  1N0C/Ae10BaTeNbHCCTh. (MoxXeT Bo3HUK-
HYTh BOINPOC, NOYEMY OHa BLIUIICTIINA, T. €, HOUEMY Cy-
INECTBYCT  aJrOPUTM, Jawoiuliil no £ uwileH da, 3Toi

—
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MOCAEe10BATENBHOCTH € HOMEPOM k; HCKOMbIH aJTOpHTM,
HanpHMep, TAKOB; BLIMHMChIBAI UYJIEHB MOCIEN0BATE/LHO-
cTH, MOKa MX He cTaHeT k-4 1; mocneJHMit U3 BhIIHCAH-
HbIX Y/JAeHOB M OyAeT ar').)

[Ipumep 3. Bbruncanmass GyHRUHA [, mepevHCasio-
masi JK™ u mocTpoeHHass B NpHMEpE 2, OCVIIeCTB.IAeT
B3aIMHO OHO3HauHOe oToOpaxenue N Ha A ; MOTOMY
MOXKHO FOBOPHTL 00 0OpaTHOW (PYHKUHH f~1, ocyuiecTs-

qqiollell B3aHMHO OJHO3HauHOe OToOpaKeHile K™ ua
r “"‘"1
. Dra [~ TOXKe BBHIUMCAMMA, MHOCKOJLKY BbHIMICAACTCA

CAEIVIOUIHM AJTOPHTMOM: YTOOBI BEIUHCAUTD f~'{a), Bbl-
aneasii mocaeposareabno f(0),f(1),f(2), ... n T. &,
MoKa AJs HEKOTOPOIo s He mnoayunib [(n)==a; 3TO 7
n ecth [ (a).

[Tpumep 4. das mobex andaBuToB K, u JKg KoM-
MO3HUHS BBHIYUCJAHUMBIX (QYHKIHHE, B3aHMHO OJHO3HA4HO
oTobpaxatomux N Ha YK (mpuvep 2) H K ma N
(mpumep 3), AaeT BLIUHCAUMYIO K€ GVHKLHIO, B3aHMHO
0nHO3HAuHO oToGpaxKaroulyw KT Ha JKs -

TloamuoKecTBO S MHOxKecTBa A Ha3blpaeTcsd paspe-
WUMbLM OTHOCHTEABHO A, KONb CKOPO CYIeCTBYeT TaKol
anropHTM (paspeulasoujuii S OTHOCUTEJILHO A), KOTOpPHH
pacmo3HAeT MPHHaAJIEKHOCTh 2/1eMEHTOB Ax S, T e Ta-
KOl aJTOPUTM, KOTOpBIil BCe a/eMenTsl n3 S nepepaba-
THIBAET B HEKOTOPOE OfIHO M TO Ke ca0BO x (HampHMep,
B CJ0OBO «Ja»), a Bce 3JeMeHTH H3 A \ S B HEKOTOPOE
OlHO II TO K€, HO OTJIHYHOEe OT X CJOBO Y (Hampiep,
B CJIOBO «HET»; pasymeeTcs, BHIOOD CJOB X M Y COBEp-
enHo HecymecTBeH). QUeBHHO, PA3pPEHINMOCTh MHOXKE-
cTBa S OTHOCUTEJIbHO A pAaBHOCHJABHA pPa3pellnMOCTH
vHomecTBa A NS orHocuTenbHo Toro ke A. B wactu 2°
ompeneaeHHss NOHATHS J0Ka3aTeabCTBa TpeboBaoCh,
yT06L] MHOMKECTBO BCEX A0KA3aTe/bCTB OBLIO Paspelllimo
OTHOCHTG/ILHO MHOMKecTBa BCEX CJOB B aJ{paBHTE LOKa-
3aTeJLCTB. |

M3 onpeneneHuss pa3pelinMOCTH BBITEKAET, HTO 00-
JaCTh MPHMEHHMOCTH a/JrOpHTMAa, Paspellaiollero S or-
Hocutenpuo A, cowemaer A. Tlpu aroMm 6e3pasaniHoO, 4TO
nosiyuaercs B pe3ysabTaTe NPHMEHEHHS aaropuTMa K Cio-
BaM, He gexamum B A. Hanpumep, ecai MEl XOTHM IO-
CTPOHTL AJPOPHTM, OTJAHYAKIMIIH CTHXH [Tywkiina ot

1) HanoMmiuM, uTO [10C1e10BaTe/IbHOCTL HAWIHACTCA € do.
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CTHXOB JIEDMOHTOBA, M TeM caMBIM J0KAa3aTh Pazpenmii-
MOCTb MHOzKecTBa CTHXOB [lyViIIKMHAZ OTHOCHTENBHO MHO-
xxectea ctuxos Ilymkuna u Jlepmourosa, 10 Hay HeBa-
HO, UTO HOJYYHTCS (1 MOIYYHTCHA JH YTO-HHOYAD BOOO111€)
B pe3dyJ/bTaTe MPUMEHEHHSI 3TOrO aAropUTMa K CTHXOTBO-
peHnio MasiKOBCKOTO HJH K YCTaBy FapHH30HHOR 1 Ka-
payabHOH CAYKO. BO3HUKaeT eCTeCTEEHHKIH BOUPOC: 4TO
NPOH30UILT, €CJH MPEATOKHTbL APYTOe, GoJee Y3Koe onpe-
AeJIeHHe paspemuMocTy, norpebosas, 4To0H pazpemaln-
IUMH QJTOPUTM ObLI IPUMEHHUM TOAbLKO K 3J€MeHTaM MHO-
xkectBa A? Ilpu raxkoM onpenesnenunm paspemnvocth S
OTHOCHTEJbHG A PaBHOCHJILHA, OUEBHHO, BHIUHCIIIMOCTI
XapakTepHCTHYECKON QYHKIHY MHOXKECTBa S OTHOCHTE/b-
HO A (1. e. onpenenennoil na A dyukunu, pasnost | Ha S
H0ua AN S). Kak Oyner nokasauo B § 5 (ciaencrtsue |
AKCHOMBI IIPOTOKOMA), 00JaCTh HPUMEIHMOCTH .T1660ro
QUITOPUTMA BCerja eCcTb NEepPeyuilC/HMOe MHOMXKecTBO, H I10-
TOMY JIHIIL NMEPEUHCTHMBIE MHOXKeCTBa MOTYT 006/1a1aThb
PaspeinMBEIMH — B CMBIC/JIE HOBOIG, Y3KOrO Olpeaese-
Hnst — NOLMHOXKecTBaMM. Lkcau ke Muoxectso A mepe-
'‘HICTUMO, TO AJafA Hero o0a onpenes]eHUss paspelluMoro
NOAMHOIKECTBA MNPHBOASAT K OAHHAKOBBEIM DE3VJALTATAM.
B caMOM Jese, nyCcTb BEIUNICANMAs QYHKUMA | mepeuuc-
asier A, a aJuroputm B paspemaer S oTHocHTedbHO A
B NPEZKHEM, HIMPOKOM cMbicje. Toraa caeayiomuil anaro-
puT™ OyneT Takxe paspewiatb S OTHOCHTEAbHO A i npir-
TOM HMeTh A €BO€Io 006/1aCThi0 NPUMEHHMOCTH: Gepl npo-
H3BOJILHOE @ W BBIUHCAAH mocaegoBateawsHo [(0), (1),
[(2), ... ; Kak ToJabKO moayumiib f(n)= q, IIpUMEHs
K a anropurtm B.

Sameuanue 1. [TockoanKy Kaknas BHLIUHCAHIMAS
QyHKLHA, KaXKA0e MepeuHcauMOe MHOMKECTBO H KaxKi0e
paspeiiiMoe MOJAMHOXKECTBO 3aJai0oTCs HEKOTODPhIM aJro-
pUTMOM, CylleCTBOBatHe (PYHKUHHA, MHOMKECTB U HOJIMHO-
YKECTB, HE SIBJAAICIIUXCSA COOTBETCTBEHHO BBIUIICAIMBIMIL,
NepeYHCAHMBIMU UM Pa3peIHMBIMHU '), yeMaTpuBalores
U3 KOJHUECTBEHHBIX cocOpaxKenufl. JelcTtBlUTe LHO, Ka-
YOBIH aJrOPHTM MOZKET OBITh 3aNmHCaH B KOHEWIOM CueTe
Ha pycCKOM s3blke (¢ Ao0aBaeHueM, eCaH Hali0, HeoO-
XOOHMbIX MAaTeMAaTHUYECKHX CHMBOJIOB), T. €., COTJIacHO

1) Huewrca B BHAY, KOHCYHO, YTEEDKAeHHUS O CYLIeCTBOBAHUU
HellCPCYHCIHMEIX CJTOB a P H Bl X MHOXKECTB, HeBHUHCIAMBIX (ByHKIit
) CJOoBapHbLiMH 00JacTaAMH onpeAe/eHHs M 3HAYeHHH © T, H.
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n. 1.1 mpeabyryutero maparpada, B BHAE CJI0Ba B HEKO-
TOPOM JAOCTATOYHO O0uwIHpHOM asidaBuTe, 8 BCeX CJOB B
MPOH3BOALHOM ajihaBHTE — CUETHOE MHOMKECTBO. Koneu-
HO, OT TAKOT'O pacCyKAeHIsd eule AajeKo.J0 MOCTPOCHHA
WHAMBUAYAJBHBIX [PHMEPOB HEaJTOpHTMHYECKUX 00b-
eKTOB.

[TpuaoxuM Temepb ONHCAHHBIE TOILKO HUTO TOHSTHA
TEOPHH aJrOPHTMOB K HCCJAEIOBAHHIO BO3MOKHOCTIL Cy-
IeCTBOBAHHS NOJHOH HenpoTHBOPEUHBON A&TyKTHKIL

Nemvma 1. Kaxoso 6o: HU BblA0 CAOBAPHOE MHROXKE-
cTeo X, mnooxecrsa & u A pas3petiumol OTHOCUTEAbHO X.

NokasateabcTso. Ilyers X caosapuo B /K. [lo-
CTATOUHO B3ATh AJTOPNHTM, KOTOPBIH Ka)KJOMy CJAOBY H3
MK® ctaBUT B COOTBETCTBIiE HEKOTOPOEe OJHO H TO IKE
CJOBO X. 2TOoT aarcputy OyAeT paspeliaTb Kaxlioe H3
MHOKecTs & u X ornocurenpHo X

Teopena 1. LEcau T-—nepeuucaumoe MHOMECTEO,
To 048 (ynOamentasonoi napol (B, T) MONKHO B6ECTU
NOAHY HeRpOTUBOPEUUBYI0 OOy KTUKY.

NokgasarteanbcTBo. Tpebyercss 2alatb TPOHKY
(I, D, 8>, Baveuaewm, uto & u M7 paspemnivbl (oTHOCH:
reapio H°) no memme 1. Ecin T=¢, 1o Oepem
(L, &,8), rae L n 8§ —mobre, Ecan T+ @, 1o T =
= {7(0), (1), 7(2), ...}, rae T~ BhIUKCAIMAT QYHKILUT;
OTOIK TECTBHM MHcaI0 £ co caosom |l...| Aaudbl n 1 mo-
gomum N={]}, D=I1%, d=r.

3aMeuaHHe 2. DTO J0Ka3aTe/ALCTBO HE TakKoe HC-
KYCCTBEHHOE, KAaK MOXeT [0Ka3aThCs Ha mepBbIi B3MVIAL.
B caMOM jeJe, eCJHi MHOMXECTBO HCTHH HEKOTODOTO f3bI-
Ka TIepeyHCAHMO, T. €. MOMKeT ObITb paciioJOXeHO B BbI-
YHCAHMYIO HOC/AEL0BATeAbHOCTD, TO AJ TOTO, yTo 6Bl yoEe-
JUTLCS B TMPHHANEKHOCTH Kakoro-aubo BEIDAXKEHHT X
5TOMY MHOMXKECTBY (T. €. J0Ka3aTh HCTHHHOCTb paccmMar-
pHBAaEMOI0 BLIpAXEHHA), JOCTaTOYHO YKas3aThb HOMECP
5TOrO BbipaKeHusi B 3TOH 10C/IeA0BATE/NBHOCTH (kaxkoBoil
HOMEpD TMO3TOMY H MOXKHO CUHTaThb J0Ka3aTe/AbCTBOM).
O6paTHoe K TeopeMe | yTBepKIeHIEC OyaeT A0Ka3aHo
nanpme (Teopema 3); HPEABAPHTEIbHO HaAM IPHACTCS
N0KAa3aTh HEKOTOPble BCIOMOTaTeIbHBIE YTBEPKACHNS,

Jemma 2 (0 mepeudcIUMOCTH PaspeiiHMoro noa-
MHOXKecTBa). Paspeuiusoe nOOMHONCECTEO NEPeLUCLLMO-
20 MHOMCECT8A nepesucAuMo.

MokasaTeabcTso. [lyeth S = A, npuuen A nepe-
qpcaserTcs Buuneauioi @yuxuneit f. Ecan S myero, 10 S
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mepeyHcsIuMo 1o onpelesenuio. Ecan S Hemycro, To cy.
liecTBYeT Takoe S, uto § & S. [loaoxiim

, f(n), ecan [(n) =S,
g n)= o \ |
f ecan  [(n)= ANS.

CuepiiiHO, g eCTh BbIUHCAIMAST (YHKIHS, Hepeullcasio-
1iast MIOXKECTBO S.

Fi3 1eMMBl 2 BREITEKAeT, UTO BCSIKOE Pa3pemHMoe Mo -
MHOZKeCTBO HaTypaJdbHOro psaa mnepeuncaumo. OIHAKO
obpaTHOe yTBepXKaeHue HeBepHO: B § 5 OyaeT moctpoex
IpIMEp MEePeUHCAUMOr0o Hepa3peulllMOro MOAMHOXKeCTBa
HaTypanabHoro psaa. Coeayiomas JIeGMMa VKa3biBaeT
VCJAOBHS PA3PeIIHMOCTH MEepPeylciMoro MHOXKeCTBA.

JleMMa 3. [lodnnoxcecrso S nepeuucaursozo HHo-
sicecraa X 10200 1 TOALKO TO20Q P raapemumo OTHOCUTEAb-
o X, Ko20a nepeduciuro kax S, rax u eco OonosHenue

TlOKaSaTe’IbCTBO Ecan § pazpemumo, 10 pas-
PEIHMO 11 A 'S, 1I OCTaeTCss MPUMEHITL JeMMY 2 0 Ie-
CUIICTHMOCTIT PA3pelinyMoro MuoxecTtea. [lycTh Temeps
S u X\\S o6a nepeunicanuMbl. Ecan xoTst Gb OAHO H3
BIX IVCTO, TO NG JdemMe 1 MHOmeeTse S pa3speiuaio.
Feanr ofa o HenyeThl, TO, €TAJI0 ObiTh, NEDEUHCASIOTCS
HOEOTOPBIMI BRIMHCAMMBIMI Gyhxugavmu [ u g. Toraa,
urgCrl OTBETIHTE HAa BONPOC «X & S2», NoCTaBJeHHDLIT A9
IOH3BOJBIONO £ H3 A, AOCTATOUNO BLIGICASATh OCIE0-
B3 TCJIBHO

Nl TeN TOp, 1IOXa He BoTPpeTHTCA ¥ (MTO NPOH30MIeT He-
IPCMEHHY, TAK KAK 00023VIoHadcd Nocae10BaTe hHOCTh
) IPH 3TCM OKAWKeTed, uTo X
E’"”‘,Z,TE&-;GCB cpely sHauennf f T0 X Iipzmanfeln’“ S;
SCTPETHIOCh ¢Rell 3HadueHitl g, T0 X 112 TNpll-

HoagexuT S.

Teopera 2. sinoxceciso scex dokasaresvcrs (g
CaHHO é?ec?rf STURIY REREULICALAO,

Tokaszareas 0. MHOMECTED RCEX ¢JIOB B aJle
GaBiTe JO0KA3aTCALCTB IopeuuciauMo {cM. mpivep 2).
OATOMY JJOCTATONHO UDHMEHHTD JIeM My

Jl'em Ma 4 (06 6*}%9 Nepeuncany {OTO MHO ecTBA),
JTycto R nepequciusio u j — ssiuuciuMaa GynKyUus, onpe«
Oeneniiaa HO 8cex asemerrax muogcecrea R. Toeda f(R)
repetuc.iuiio,
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IokasateabcTBo. Ecan R mycro, To # f(R) ny-
cro. Ecan R nepeuncasiercss BBHIUHCARMOH (QYHKUHEH P,
To [(R) mepeuncasiercss BBIUHCAHMON (QYyHKUHEH Y ==
== [(p(x)).

IIpumep 5 Iycts 1— cumsoa andasuta JI, A=JI™,
Q6o3rauuM uepe3 ] A MHOXKecTBO BCeX CJ0B BHAA |4,
rne a = A. Ilonaraxs B aemme 4 R = A, [(a)= la, no-
Jyyaes, YTO 13 HePeYHCANUMOCTH A BHITEKAET Mepeurc-
qumocTh ) A; moaaras R=— 14, [(7 a)=a, noayuaem,
4TO 113 mepeulcauMocTy 1A BbITeKaeT MEPeUHCTHMOCTh A.

MMpumep 6. Hasa awoboro andasnra ¥ mMHOKeCTBO
U® X U* nepeuncaunmo. B camoM JHele, MHOXKeCTBA
N2y U® mepeuucaumbl (mpumepsl 1 u 2). Tlyers M7
mepeulcAsieTcss BbIUICAHMON MOCAe10BaTeIbHOCTEI0 g,
Onpeaeany Ha [ BBIUHCAHMYIO (QYHKUHIO f, moJaras
fla,b)=<{(g(a), g(b)). Ouesuano, [(W)=H" X HN" u
OCTAeTCS NPUMEHHTL JeMMmYy 4.

Kaxk o6bruno, uepes Ky X Ko X ... X K, ofo3nauaer-

e mpsMoe mpoH3BedeHne Mioxects Ki, ..., Ku T. €.
MHIOYKECTBO BCEX Takux uenouex <k, ..., k., ut0o k) &
=Ky, ..., ko= K, B cuay coraanleHuil, cleJaHHBX B
Hauase naparpada, B cayuae, ecin Ky = br, ..., Kn &
— B,, raie by, ..., b,—aadasuro, npsavoe npousse-
nenne Ki X ...X K, OTOXKAGCTBASETCSI C HEKOTODPHIM
MHOKeeTBOM ¢a10B u3 BT X ... X By

Canencreue 1 aemmm 4. Ecau Ky, ..., K, cy7o
RepeNUCAUMELe MHONCECTEA, TO UX RPAMOe npoudgedeqie
Ki X ... XX K, Takoce nepeuuciumo.

HoxkaszaTteabcTtBo. Hdag n=2—Kak B IMpHMe-
pe 6. lanee — nmo yHAYKUUH, TPHMEHSS JeMMV 4 K «ecTe-
CTBEHHOMY» BBIUHCJAUMOMY OTOOpaKeHHo MHOMXKeCTEAa
(K1 ... X Ks) X Ksg1 Ha wmuoxecTso Kp X...X K¢ X
X Ksti.

Uemouxka (C;, ..., £r>, roe I <<Ah, ..., i,<n,
naseiBaetesd npoexyueti uenouku (Cy, ..., C,) Ha ocH
iy, «+., i, 0 oBosmauaerca np;, ..., Ly ..., Cp). B ua-
craoetd, up,(Cy, ..., C.)=C,, np:{Cy, ..., Cp)=0C,.
Ecom M= K, X ... X K,, 10 u2pes np;,, ...,; M oGo3ua-
UA2TCS MHOKECTB) BCeBO3MOMKHLIX MPOCKIMH mp, e T

r

rne me M.
CaencrBue 2 nemumu 4. FEcau M — nepeuucau-

Moe nodmuoocectao muoxcecrea BT X ... X By, ede
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By, ..., Bun—nexoropole ardasurer, a iy, ..., i, — qyc-

AQ, He npesocxodauue n, o 1p, , M nepequcauno.
r'"‘r

Hokasateanctso. JlocTaTouHo paccioTperb Bhi-

TUCIHMVIO 'THKOHIO X —> 11D, . X,
Lgp oven By

Teopema 3. Muooectso scex dokxasyemelx ca0a
(Oas dannod dedykruxu) nepequcauro.

Jorasarteabctro. Ilyeth P — MHOXKECTBO Beey
AOKA3YEMBIX CJIOB AnA aenykKtuku {J1, D, 8). OueniinHo,
uto P=06(D). To Teopeme 2 mHO:KecTBO D mepeylic.i-
MO. Ocraercs IPUMEHUTE JeMMy 4.

Takum oGpasom, ecan T Hemepeunc/auMo, To Aa4 HapLl
(b, T) HeBO3MOXKHO BBECTH MOJHYIO HEHPOTIBOPEUIBYI)
LeYKTHKY; AJS BCAKOH HENPOTHBOPEUYHBOH JeAVKTHKH
MHOZKECTBO N0Ka3yeMbIX ¢JI0B P Oyaer cob6CTBCHHLIM HOJ-
MHOXKeCTBOM MHoxKecTBa I u B pasnocru 7 \ P Bcerza
HauJeTcst 3JIeMeHT; 3TOT 3JeMeHT OYAeT HCTHHHBLIM, HO
He NOKa3yeMbIM yTBepKaeHHeM!

TeopeMmbl | u 3 B COBOKYNHOCTH NalOT VCJOBIIH, Ha-
JlaraeMble Ha (PYyHIaMEHTAJAbHYIO Napy U HeoOXoHMBIE i
JAOCTATOUHble JJIs TOTO, YTOOB JUIS 3TCH Naphl MOXKHO
ObIIO BBECTH TMOJHYID HeNPOTHBODEUUBYIO NeAyKTHKY.
JTO YCJAOBHE — IEPEUHCAHMOCTh MHOZKECTBa BCEeX HCTHH.
Moxuo oxunath (M Tak H OKa3blBaeTCss HA caMoM faede),
YTO B «OOraTbiX», «BBIPA3UTENLHBIX» f3bIKAX MHOKECTBA
BCeX HCTHH HACTOJbKO CJIOXKHBI, 4TO HENEePeUHCJAHUMBI, W
NOTOMY JUI 3THX SI3BIKOB HEBO3MOXKHBI IIOJIHbIE HENpo-
TUBOpeunBble neAyKTHKY. Hafinenun#t Kputepuil, onnako,
He C/ANUIKOM ynoGeH, NMOCKOJBbKY paccMOTpeHlle MHOKe-
ctBa I BCeX MCTHH MOXKET OKa3artbCsl 3aTPYIHITELHBIM.
[Tostomy Mpl B cienywoilem naparpade mnepedopMmy.i-
pyeMm 3TOT KPHTepHH, cieslap ero 0oJiee «IPHUMCHHMDBIM®,

§ 3. NPOCTEMIWIUE KPHUTEPUH HENOJHOTHI

Mpbr 3gaeM Temepb, 4YTO HENEPEUHCJHMOCTL MHOJK e
ctBa I neo0xognMa U AOCTATOYHA MU TOTO, UTOGBLI IS
(b,T) He cyuecTsoBa/l0 IOJHOH ¥ HENPOTHBOPEUHBOI}
JeAYKTHKH.

OnHako Hac MOTVT HHTEpPeCOBaTb HE BCE HCTHHBI S3bl-
Ka, a TOJbKO HCTHHBI HEKOTOPOTO BHAA HJAH H3 HEKOTO-
poro kJsacca, nono0HO TOMY KaK ClaloUIero sksaMed 0
MaTeMaTHKe HHTepecyeT HCTHHHOCTL He BCeX yMareMaTi-
HCCKHX YTBEPIKIEHNH, a JIMIID TeX, KOTOPBIE MOTYT BCTpe-
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THTbCS Ha 3k3amene. Hanpuyep, MoxKeT npeacTaBJsTh
igTepec IOCTpOeHie AeAYKTHKH, B KOTODOH BHIBOAATCH
BCe HCTHHHBIE yTBep:KaeHns aaunoit ne Soapme 1000 o
He BLIBOJUTCS HH OJHOTLO JOXKHOrO YTEEPIKAEHHA TaKOi
AjauHbl. [IpH 3TOM BBIBOJLEMOCTh VTBEPIKAeHHH OoJblIei
JJIHHB B 3TOH ZeAYKTHKE MOXKeT OLITh IIHKaK He CBs3aH-
Holi ¢ UX HCTHHHOCTLIO. Kpove TOro, B HEKOTOPBIX CJY-
yasix (A3BIK TEOPUI MHOXKECTB) MHOZKECTBO HCTHH B I0J-
HoMm oObeMe coBeplieHHo Heonpegeaendo. (CkasaxHoe
OIDABABIBACT PACCMOTPEHIe NOHATHH HeIPOTHB®PEYHBO-
CTH H IOJHOTH B NPEMEHSHHH K NPOU3BOJAbHOMY IOAMHO-
»ecTBy MuoxkectBa b”. Tlepeiigenm x ¢opratbHLIM olIpe-
AeJIeHIAM.

[Tvers (B, T) — dyunavenTanbuas napa, (I, D, 6) —
JeAykTHKA Hal D 11 P -—MiloKeCcTBO BCeX NOKa3yeMbiX
caoB. yern V = B¥, Cramwenm, uto neayxruga {I, D, &

a) WenpoTusopeuuea Apuscrureavio KV, ecan
VNP VNLT,

6) noana npuseruresrsro x 'V, ecm VAT = Vi P

Teopema 4. Ecau V— nepewucausoe nodarnoxce-
0T8O MHONCECTEA D™, Q@ MHONCECT80 UCTUHHbLX YTBepItde-
nHutl, npunaoaexcqauiux x 'V, Henepeducauric, T0 HUKAKAA
OedyxTura He 58.11eTC 00HOBPeMERHO HenpoTueopei-
G011l NoAHOL RYUMCHUTEALHO K V.

NoxaszarteasbcTBo. [lo veaosaio V(1T wuenepe-
yreauMo. JlJs HEeIPOTHBOPEUHBOH W IOJHOH IPHMEHH-
renpao K V meavktukn VT =V P. Ho VNP oba-
3aHO ObITh IepeulicauMbIM, KaK 3TO BbITEKaeT H3 Teope-
MBI 3 H cJaenyiolieH JeMMBbI.

Jlemwma 5. Teoperuxo-mroscectaentole obvedunerue
U nepecederHue NEPEHUCAUMBLX MHOMECTE NepetucAumsl.

JlokasateabcTBo. [lycte R u S — nepeuncaumeole
mHozkecTBa, CHauana moKaskeMm mnepeducaumocts R {JS.
Ecdy 01HO M3 MHOMKECTB IyCTO, TO 3T0 TpHBHAJAbHO. Ecau
06a muoxecrsa menverbl, o R = {p(0), p(1), ...}, S =
= {c(0), o(1), ...}, re p i O — BHUNCAIMBIE NOCAENO-
BATEIbHOCTH, TOrfa BLIUHCANMAR NOCAEI0BATEIbHOCTD f,
sagamHas cootBowenuamu [{(2r)=op(n), f(2n -4 1)=
==g(n), Oyzer nepeuncaarts R S. [lokaxem tenepb Ie-
peuncaumocts R 1 S. Ecau R} S nmycro, To OHO Hmepeduc-
JIMO 110 OIpefiesicHHi0. B IPOTHBHOM Cayuae CYLleCTBYeT
HekoTOpOe @ Takoe, uto a = RS, a R u S mepeunc-
ASI0TCS BHIUMCANMLIME QYHRuIaMH 0 H 0. [lockonsky
N2 mepeuncauMo (mpumep 1 u3 § 2), oHo nmepeunc/isercs
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HEeKOTOPOH BBHIYUCANMON (yHruuell g. Kaxknoe suauenue
g(n) ecTb HeKOTOpas Mapa HATYPaJbHBIX 4Hces; 0603HAa-
yuM depe3d §(n) u m(n) nepBull ¥ BTOPOH wJEHH 3TOM
napbl. QyaKOng § n 1, OYEBHIHO, BLIUHCAUMEL  Baenen
byuknuo h:
o f 3
h (1) — 0((n), ecan oE{n)=o0(n(n)),
a B IIPOTHBHOM CJyuyae.

®yuxiusa i BLIUHCANMA H IepeulcaseT MHoxKecTs0 R NS,

Bameuanue l, Yciaorue HECYIIECTBOBAHIIA AeVK-
THKH C ONDeJle1eHHBIMU CEOICTBaMII, CHOPMYaHpoOBatHoe
B TeopeMe, ABJdAeTCs He TOJbKO JOCTATOUHBIM, HO H He-
oCxoauMBIM (mpuueM faxke 0e3 MPeANOJOKEHHA O mepe-
uncanmocru V). B camowm pene, ecan V(1T nepeduciin-
MO, TO [OJHAs HENPOTHBOpPeUYHBas ASAVK ’!*Hr(a as
(b, VI T), cyilecrsyioliagd B CiLly TeopeMsl |, Gynmer
B TO K¢ Bpesi IoJHOW u Iienpotupopeuunoil masg (B, T)
plMeHuTe ko K V.

OueBunno, YTo feIyKTHKA HEHPOTHBEOpeuuBa (nogua)
otzocutenrro b, T) Ttorza 1 TOJBKC TOTAA, KOTIa OHA

HepOTHBOpeUNBA  (MOJHA) LPUMEHHTEIRHO K JinBony
no:mxaomecwv MHOXKecTBa B, ”o;m-‘-’f?y 4019 o8Hapyxe-
Hiifl HCHOJIHOTEL oTitocnTennno (b, T) HenpoTusoneulBei
(a're:uclrrern.x'o Toil e (B, >) FCAVETIKI LGCTATOUHO
(1 HEOOXOZIMO} VKa3aTh TAKOe [C i HNKecTen ¥V Muo-
2KeCTBa D7, NPHMEHITRABHO K KOTORCHY 3Ta A8AVKTHEA

HEnoJIna. C‘,“.,;Luoblee IOCTROCHHIe noxeoraer HaiTH B
pAjie BaxKHHX CIYUa€B TaKCC MOIMHEINI2LTEO,
YCAOBUMCS TOBOPHTDB, UTO HOCPEICTBOM (PyHIaMeH-
Tanbuoid napm (b 1) GOLDOBUNG NPUHLORLHCHOCTS K MHEO-
ATVPAJLHBIX ulicesa, eC/ll ¢y

L'D‘

4

(SN
XKeeTsy O H VIICCTBYET Taxad
= - o i
OTINCHLNCHHES b HAaTYpadasbiOoM DALY H IDUHIMAINIAY
?:-«Cy') TY TrTE s T 2
SHUMEHHA B o BHUNCInMag GyERUHA [ (sopesiiarouica

31y IDEHALL I.i'rL,be), 4TO:

Iy ecaunez @, 10 f(n)e=T,

i?,) e{.‘ﬂi; = ’\1\ Q TO f"f’;z: 5N T.

1 M OQVHEII [ o eCTBO V' BCCX ee 3naueHni
i‘pﬁ‘HiCﬂI?}fEO. Mostox 1Y {5 cmy TeCHDCMBL 4) He Oyaer
CYULECTBOBATL JiOJHOH I HONPOTHBODEWHBCH IIDIMEHii-
TeIBEO K V NeAYKTHKI, KOJIL CKOPO muoikecteo VN T
NpuHazIekKallix K V UCTHHHBIX VTBeDXKIeHHH Homepe-
YHCAUMO. ﬂenem"*icmw CCTh e MHoxKecetBa VN T, Kai
MBI Celiuac yBianM, 8yAeT HMETb MECTo, ey HeLeDeurc-
JILMO MHC XeCTBO Q.

“w..-’
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Newmma 6 (o monnom mpoobpaze). Ilycro [— 8ot-
wucaumMan pysryus, obaacto onpedeseHus KOTOPOU ecTb
nepeducaumoe mHoxectso '), u B — npousgossroe nepe-
uncaumoe muoxecreo. Toeda muooncecrso [~'(B) nepe-
UULCAUMO.

INokazaTteabctpo. Ecan [~'(B) mnycro, oHo Ile-
peuncaumo 1o ompenesenno. Ilyers renmeps c = f-1(B),
MHOMKECTBo B mepeuHcisercss BBIUHCTHUMOH ¢dynkuuedl A,
a oBaacTh onpeenedus GYHKUHA [-— BHIYHCAUMOH (YHK-
nueii g. Jlnis noctpoenus nepeuncienus f~'(B) bl 10-
cTylaeM Tak. ,

[Tepedupas NX N, nas raxao# napsl (k) mnpo-
pepsieM, nepesonut Jju ¢yukuus [ sgemedt g(k) («k-#
sideMedT B Ilepeulcsennu obJjacrd onpenesenus [») B
h(l) («l-t snemenT B mepeunciennu B»); ecan na, TO
pKJtogaeM g(k) B crpouMoe HaMHK IepeuHc/eliHe MHO-
wecrBa [~1{B), eciam HeT, TO BKJlouaeM B Hero 3sJje-
MEHT C.

Bosee dopmanbHo, nycTb § h M OIpeNiesieHb], KakK B
n0Kaszareabcrse jJeMMbl O. [Tosoxim

_ {gEm), ecam [(gEn))="nrMn(n),
@ (1) =

M B NIIPpOTHBHOM C.ayuac.

Jlerko BHAETb, UTO ¢ — BBIUHCAHMAA (YHKLINS, Iepednc-
nqalomas muoxectso [~ (B).

Bepuemcst temepb K paccMOTPEHHSM, HpeallecTByiO-
muM (OpMyJHPOBKe JeMmbl 6. 3amerum, uto @ ==
= f~1(V N T). ITosromy ecan Q Hemepeyuc/auMoO, To He-
nepeutcaumo 1 V1T (B NpOTUBHOM cJaydae B CHAY JeM«
Mpt 6 Oblio Ob mepeuncanmo H Q). Taxum obpasowm
(IpHEUMas BO BHHMaHHe Teopemy 4) HaMH jOKa3aHa
cJeayionias

Teopewma 5. Ecau nocpedcrsom (pyrdanenTarsHoU
napot (B, TY seipasuma npunadaexnocts xora 0ol K 00-
HOMY HEeNePeHIlCAUMOMY MHONCECT8Y HATYPANbHBLX “UCeL,
orsn (B, T> He MmoxceT cYyuyecT808aTs HENnpOTUBOPEUUBOL
u noanoii OedyrTuku; 6osee T020, He CyuwecTeyeT deoyx-
TUKL, A6A80UICLCA O0OHOBPEINEHHO HenpoTueopeduson U

1) Ha camom jeac ofJacTL onpejeneHHs BCAKOH BBLIYHCJIHMOI
QYHKIHH SIBJSeTCH MepeuncJHMbIM MHOXKECTBOM; OJHAKO YCTaHOBJC-
e TOro (akra TpebyeT AOMOJNHTENBHHX YTOUHENHH HAIKX APeA-
CTABJAEHHI 06 aJarOPHTMAaX, KOTOpble OYAYT mpoussejensl qulib B § 5.
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NOAMOU NPUMEHUTEALHO K MHONCECT8Y 3HAUCHUL PyHK-
yuw, sotpancarouiell YKasanuyo npunaoieHHocTy.
3ameuanne 2. JloctaTouHoe yciOBHE HeCYULeCTBQs
BaHid, CPOPMYJHPOBAHHOE B TeopeMe D, BASTETCH H He-
obxoxuMbiM. B camom pene, ecan masg (b, T) #Heawpss
BBECTH BOJHYI0 HEODOTHBOPEUYUBVIO ACAVKTHKY, To T He-
- BepeYHeauMo (Teopema l); B™ wnepeuncnumo (mpumep 2
H3 § 2) H BepeuHcasdeTcss HEKOTOPOH BHYHCAHMOH (PyHK-
nued f. [lockonwky T = f(f~1(T)), To mHOXKecTBO [~1(T)
HelepeuHCEMO (B cuay TeopeMsl 3 00 obpase nepewc-
JHMOFO MHOXecTBa). B To ke Bpems @yHkuusg f BhIpa-
)KaeT npuHanaexsoctb K f~'(T) mnocpeiacTBOM maphl
(b, T>.

§ 4. E3bIK APHOMETHKH

B sroM maparpade MBI NPHIOKHM NOCTPOEHHS Lpe-
AbAyWHX paparpados K A3bKy apupmeruxku. Cojepxa-
TeJAbHO, NOJ A3LIKOM apH(METHUKH IOHHMaeTcsl $3bIK,
'YyTBEPXKJACHHA KOTOPOro ¢hopMyaupyiorcs (c IOMOUIBIO
JIOTHYECKHX OIllepalHuil U OTHOUIEHHS paBeHCTBa) B Tep-
‘MUHaxX HaTypa/J bHBIX 4YHCeJd H omepanHil CJA0XKEeHUS H
ymHOXxeHus. Ha ¢opMmannHoM ypoOBHe HaM HaJIeXHT
NPEeAbIABHETL COOTBETCTBYOIULYIO (D YEIAMEHTAJALHYIO Hapy.
Pasymeercd, 3agaua noctpoeHHsl TaKO¥ Mapp He MOMKET
UMETh OAHO3HAYHOIO PelleHus : sICHO, YTO BO3MOXKHEI pa3-
JHYHLIe alJ@aBuThl AAs 3alHcH OJHOW U TOH Xe CYTH.
3aech Oyner usbpan 14-Oykpeuunit ajdasur A (apud-
MeTHYECKHH aJjdaButr), OYKBaMH KOTOPOTO CAYKaT CJe-
AyUi¥e 3HAKU:
- I°—2° croGKu (u);
3° 3uaxk agas odpasoBauus uupp |;
4° 3HaK Aad oOpa3oBaHus NepeMEeHHLIX X
5°—6° 3HaAKH cJOXKeHUd 4+ U YMHOXKEHHS -;

7° 3HaK paBeHCTBa =;

8°—14° gornueckue 3Haky |, A\, V, =, <>, 3 VY
(npu comepKaTeJpHOR HHTepIpeTaluy 3TH 3HAKH OYAYT
UMEeTh CJAENYIOIHI CMBICA: «HEBEPHO, UTO», <H», <HJIH>,
«ECJIH..., TO», «IKBUBAJCHTHO», «CYIHECTRYET TAKOH.., TT0»,
«JIJIST BCEeX» ).

YreO BELACAHTb HaAJeXKaHLee MHOMXKECTBO HCTHHHBIX
YTBEPXKACHHUHN, HAM NpHAeTcd IPEANPHHESETL BHA4aJjde He-
KOTOpbl€ DacCMOTPEHUSA CHHTAKCHUECKOFO XapakTepa:. Mbl
IOJ/IKHBL Oy/leM BBAENUTh OlIpe/e/eHHble KJAAaCEhl CJIOB B
A> u 3aHATbCA HUX CTPOECHHEM,
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CiaoBo BHga ... a, rjie o — Kakas-to 6ykea, Oynem

e s’

n pa3 '
o6o3navatp uepe3 a”. I[Ipn n =0 cioBo a” nycro—He
COAEPIKHUT HU OZHOH OykBHL [lugppamu Gynem HaabBATh
caosa Buaa (|"), rae n=0, a nepemeHHboIMU — CTIOBA
Buga (x*), rge n > 0. IIpun unrepnperauyn f3blka CJ0BO
(|7) Oyaer cayXuTh 3amucbio 4nucaa n, a cioso (x") Oy-
JieT OJHOH M3 IlepEMEHHBIX, npoﬁeralomux HaTypaJbHBIH
pAx (Ans 3anucH yTBePpXKACHHH apUPMETHKH MOXKET I0-
Tpe6oBaTbCA CKOJIb YFOAHO MHOFO TAKHX MepeMeHHBIX).
BreaeM Tenepb cJelyoollee HHAYKTHBHOE oOINpejeleHne
TepMA:

1° Bce uudpH U Bce NepeMeHHbie CYTh TEPMBI;

2° ecant 1 u—repMmbl, 1O ({4 u) u (f-u) cyTh
TepMBI.

Ilapamerpamu tepma OyaeM Ha3bIBAaThL BCE IlepeMeH-
Hble, BXOJsUINe B Hero. TepMm, He UMEOULHN NapaMeTpoOB,
Oyaem Ha3blBaTb NOCTOAHHBIM.

Mpumep 1. Tepm (( |} )+( ] ))— mocrosuuui, a
repmbl, (( )+ (x)) w (([|] )-+ (xx)) —He mnocrosnHHbIE!
mapaMeTpoM INEepBOro M3 HHUX fABJAETCA (x), apaMeTpoM
BTOpOro — (xx).

KaxoMy OCTOSHHOMY TePMY €CTECTBEHHO NOCTaBHTh
B COOTBETCTBHE UHCJO, €ro 3HaueHue, MO CJeLyIoUHM
npaBUJIaM:;

1° 3nauennem uubpe ( {*) ABaAgeTCA 4HCIO 7]

2° 3HaueHHeM IOCTOSIHHOro TtepMma (f -+ u) CAYXKHT
cyMMa 3HaUeHHH IOCTOSHHBIX TEPMOB ! M i, a 3HaUeHHEM
HOCTOSSHHOTO TepMa (f-u) CJAYXKHT NpPOH3BeJEeHHEe 3Haue-

HHI TTOCTOSIHHBIX TEPMOB f U U.
[Tpumep 2. 3HavYeHHEM NOCTOSHHOrO TepMa

(( HE)+ (1 )- (1] ) cayxur ncao 5.

Bceskoe caoBo Buga (f=u), rae ¢ 1 4 CyTb TepMHI,
OymeM Ha3bIBaTh a3aemenTaproid dopmyroil. Haxonern,
BBeJieM cJaefyiolilee HHAYKTHBHOE Olpefeienue opmyast:

1° Bce snemeHTapHue ¢GopMyJabl CYTh (GOPMYJIHI;

2° ecan o ectb GopMmyaa, TO la ecTh dopmyna;

3° ecin o B P cyth dhopmyas, 10 (a A B), (aV §),
(=) u (o <> B) cyrb popmyasy;

4° ecan a ectb opmyJnaa, a § ecTb NepeMeHHass, TO
dEo 1 VEa cyTh dopmyasL
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[Tpumep 3. Caoso
(3 (x) V (xx) T1{(x) = (xx)) <> ¥ (xx) ((x) = (xx)))

ApJaseTcs GopmMyaon.
- Jlns o6Gaerdedns yrenus M OyleM B JajibHeHIIEM
3alHACHBAaThL TepMBl ¥ (POpMYJAB COKpauleHHO, 3aMeHss
(]*) na n, (x*) Ha x, U onmycKas BHeIIHH@ CKOOKH; Ha-
npaMep, dGopmyia u3 npumepa 3 Moxer ObITb COKpas
UWIEHHO 3aMKcaHa Taki

i, Vxp 71 () = %) <> Vixg (x; == xp).

Cpenn dopMyn u OyAyT BHIAENATHCA HCTHHHBIE YTBEP-
xpenuss. Ho cmauana Ham norpeOyiorcsl CPaBHUTENBHO
GoJiee TexHHYECKHe IOHATHS NapaMerpoB (GOpPMyJb H
MOJCTAHOBKH IHGPPH BMECTO NMepeMeHHOH.

MHu conocTaBUM KaxXaoi (opMmyJie HEKOTOpO€ KOHEeU-
HOe MHOXECTBO IlepeMeHHBIX, 3JeMEHTH KOToporo OynyT
Ha3blBaThbCa napamerpamu GopMyabl. MHoXKecTBa Napa-
MeTpoB (GopMy. oupeiensiorcss HHAYKTHBHO MO CJAeAyi0«
UM ODpaBHJAM: |

1° mapamerpaMH 3JeMeHTapHOH ¢opMmyanl (& = u).
ABASIOTCS BCe NMapaMeTphl TeépMa f, a TakxXke BCe mnapas
METDHI TEpMa «;

2° y hopMmyan lo Te Ke mapaMerphl, 4TO y (POpMY-
JH o;

3° napamerpamu popmya (a AB), (aV p), (x—P)
H (o <> pB) ABASIOTCS Bce NapaMeTpsl GOpMYJH o, a
TaKXXe Bce napaMmeTphl Gopmydn f;

4° napamerpamu ¢opmya Jfax u VEo ABAAIOTCA BCe
nmapaMeTrpH GOpMyJbl Q, OTAHYHLIE OT E.

[Ipumep 4. EquHcTBeHHBIM mapaMeTpoM (OPMyJIbl
H3 mpumepa 3 sBAfETCH Xi. B camMom JAene, mapaMeTpaMu
GopMyaBl (x; = ¥3) ABAAIOTCS Xi H Xg, T€ XKe NapaMeTphl
y GopMyanl 1(x; = Xp); mapamerpoM (opMyJsl V2
T(x1 = Xy) sABasmercs x;, ¢dopmyra x Vi 1(x = xo)
He HMEEeT lapaMeTpoOB; ¢ APYroil CTOPOHBI, €AHHCTBEHHBIM
napamerpoM GopMyabl Vi (X = xg) ABIfeTCT Xi1.

Menee ¢opManbHO NMapaMeTphl MOXHO OMNHCATb Kak
nepeMeHHble, BXoAsuwHe B (opmysay cBoOOAHO, T. €. He
nonajamue B 06JacTb JEHCTBHA OJHOHMEHHBIX KBail-
TOPOBR.
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Dopmynbl, He HMEIOLIHE. APAMETPOB, HATHBAIOTCS
SAMKRYToILMU popruysamy AAR cyxclenuanu'). - Dopuyna
H3 mpAMeEpa 3 He ABJseTcH cyXAeHueMm. CyRAeHrT HHTEP-
NPETHPYIOTCH KaK BBICKAa3HIBAHHA O cHoficTBaX HaTypaJb-
HOro psia; KaXIOMY H3 HUX NDUNHCHBALTCS 3FFTEHRE
«ACTHRA® AN CJI0KL» COTAACHO OMUCAEWOMY HHKE €HO0-
cofy (TOTMATYOMEMYTR ¢ ROLPAZYMEBACMBIM CYHICIIOM
CHMBONOB, BXOAAMAX B Popmyan). Te CyXKAeHAY, KOTO~
PHIM DRaXETCH MPANVCAHHBIM 3HAUETHEe «ACTHRA», # Oy-
AYT CAYXKHTb «HCTHHHBIMH YTBEPXKACHAYMMH apHPMETHKAS.

ITpumep 5. [Ipennoxenne «mig BCAKOIO HATYPasb-
HOrO 4Hcnd, KpoMe Hynasd, Hallercs MeHblIee HaTypaJb-
HOe YHCJIO» MOXKeT OHTb IepeBeleHo cieayouel dop-
MyaoH aprdMeTHRH:

V{71 (x1=0)—> x5 (T {3 =10) A {x2 -+ xz) = x)}).

CBO#HCTBO «Xp MEHbIIE X;» OPHXOAUTCH (H3-32 OTCYTCTBHS
B A3LIKE CHMBOAA <) 3alHCBLIBATL KOCBEHHO:

Fx3 (1 {xs=0) A {(x2 + x3) = x,)).

Ilpexxne yem MBl NepelileM K YCTAaHOBACREI 3Have-
HEH 3AMKHYTBIX GOPMYA, HaM NOHAZOONTCS eiie OHO, Ha
ITOT pa3 ICAEIEESe, TEXHHILCKOE NORATRE — TIOHATHE e~
3YAbTATA NOOCTAHOBKU YUDPOL N BMECTO RLpPemenHol W
8 opagay a. ITOT Pe3yaBTAT ABAALTCS HOPMYEROH, 060-
3Hauaercs S, 0 U oNpeneasercd HHAYKTHBHO 1O Che-
AVIOTHTM NPABHIAM

1° peavamraTom NOACTAROBEH £ BMECIO W B 3AEMeEH-
TOpHYI0 dopMyay (f{=u) FRIALTCH PE3VALTAT IaMEHH
BCCX BXUMKACHMI MEPCMEHHOH @ Ha WMDY 7,

2> Sy le="]1S7e;
3° ecnn A — moboft u3 cuMBOJOB A, V, —, <>, TO
8% (arB) ={(S7arSyB);
4° pe3ynbTaTOM MOIACTAHOBKH £ BMECTO @ B OPMYIY
Qia, Tae Q—oaur u3 3HakoB V, 3, a2 £ — mepenennas,

sapaseTcs ¢popmyaa QESy e, ecayl mepeMeHHAaR ® OTAWYHA
OT BepemMeHHON §; B NPOTHBHOM cily%ae (echd @ ®W E —

'} B-Gomee nmpoRBHHYTHX HCCACZOBAHHSX Pa3NHIMIOT CYHICHAN
H BHIPaXawllHe WX 3aMKuyTbie (OPMYJbl, HO Mbl OCTABASEM B CIO-
POHE 3TO pa3/HuHe.
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Ofild U Ta XK€ TepeMeHHas) pe3yabTaT 6yIeT cOBManaTh
c ucxonHoi dopmyqaon Qe

[Ipumep 6. Eciu o — dopmysa u3 npumepa 3, 1o
Ss'a ecth Ax Vi, T (X1 =1x0) «>Vx: (b =1x3), a S’ ects
o.. 3aMeTHM, YTO eCJU OBl MBI BMECTO BC€X BXOXKIeHHH
X1 B popMyay o MOACTABUJAM D, TO NOJYYH/IH OBl CJIOBO
-FBVxy 1(D = x3)—> VX2 (5 = xy), He apasiomeecs (op-
mysofi. (CornacHo HauleMy ollpejeneHHIo, IIpH INOACTA-
HOBKE€ BMECTO W CJelyer OCTaBAATb 0e3 HU3MeHEHHH Te
BXOXK/JeHHUs, KOTOpble NONandioT NOojA [JEHCTBHE KBaHTO-
poB Jw u Vw.)

JJemma 7. ITapamerpamu gopmysrst Spo s8828:10TCA
napamerpol. Gopmyis. o, OTAUUHBIE OT W.

ITO OYEBHAHOE YTBEpXKJAeHHE MOXKeT ObITb (POpMabLHO
JOKa3aHO HHAYKUHEH MO IMocTpoeHHw (WA MO JAJHHE)
bopMYyILL O

Tenepp MBI y:Ke B COCTOSIHHH IepelTH K CHaOKeHHIO
CyXKIACHHUU 3HaueHuamu. Kak YyxKe TOBOpPHJIOCH, TaKHX
3HaueHul Oyaer ABa-— «uctuHa» (M) u «iaoxp» (J).
Cyxaenus, umelomue 3Hauenne H, OyjaeM HasBIBath
UCTHHHBIMH, HMeEIOLNe 3HaueHue J — JOXKHBMH. 3Haue-
HUd (opMyJ QUpeAesioTcsl HHAYKUIHEH Mo IMOCTPOEHHIO
dbopMmya caeayiouum o6pasoMm:

1° cyxpenne (f=u) HUCTUHHO, €CJH 3HAUYEHHS INO-
CTOAHHHX TEPMOB ! i # PaBHBI; B NPOTHBHOM cJydae OHO
JIOXKHO;

2° cyXKJeHHe |o HETHHHO, eCJU CyXKAEHHe o JIOXKHO;
B IPOTHBHOM CJIyyae OHO JIOXKHO;

3% cyxkjaenue (o /\P) uctuaHO, ecqn oba Cy:KAEHIA
@ ¥  UCTHHHH, B NPOTHBHOM CJyyae OHO JIOXKHO;

4° cyxaeune (o V ) HCTHHHO, ecau XOTA OBl OAHO
U3 CYXKJEHUH oo B B HCTHHHO, B NPOTHBHOM cJayyae cy-
KiaeHne (oo V P) J0oKHO;

5° cyxueHue (oo—-f) JIOKHO, €CJIH CYXKIAeHHE o
HCTHHHO, a cyxkjienye f JIOKHO; B NPOTHBHOM cCJydae
cyxkaenue (o —f) uCTHHHO;

6° cyxkpaenune (o < ) HCTHHHO, ecJH 3HAYEHUA CY-
X7eHHH o 4 f OAMHAKOBLI, B HPOTHBHOM cJjydae cyxKjue-
HHe (o <> §) JIOXKHO;

7° cyxjaeHHe JEo HCTHHHO, €cJH CylUleCTBYeT Takas
nudpa n, 4To CyXKACHUE S:a UCTHHHO; eCJH Takou nud-

PBI HET, TO CyXKjeHue FEa JIOKHO;
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8° cyxnaeHue VEo HCTHHHO, ecan st Jaiob6oft nudpw n

Cy:KAeHHe St ucTHHHO; B NPOTHBHOM CJydae CyxKJeHHe
VEa noxHO.
3ameruM (3To OTHOcHTCA K 7° m 8°), uro Spa AB-

JsgeTcs  CyXKJeHHeM, TaK Kak dopMmyja o He HMeeT Na-
paMeTpoB, OTAHYHBIX OT § (vHaue JEa m VEa He GHlIH
6Bl CYKJAEHUSIMH). .

[Ipumep 7. PopMysa U3 npumepa b5 ucrtuHua. Pop-
MyJla M3 nmpuMepa 3 He fBJASETCH HH HCTHHHOH, HH JIOXK-
HOH, NOCKOJbKY He $fBJseTcs CcyXKJIeHueM; OoAHaKOo pe-
3yJbTAaT NOACTAHOBKH B Hee BMECTO IepeMeHHOH xp JIo-
6ot tudpH ABASETCH UCTHHHBIM CYXKIEHHEM.

HMcrunasle cyxXaeHns MBI B OOBIBHM HCTHHHBIMH

yTBepXKAeHUAMH apupMeTrukn. O003HaAUYas HX MHOXKECTBO
Oyksoil T, Mbl mpuxoauM K dyHAaMeHTaJLHOH Mape
(A,T) ssbika apudpmeruku. Hac OGypmer uurepecoBath
BO3MOXKHOQCTb BBECTH /JIs1 9TOU Naphbl NOJHYK HENPOTHBO-
pedyuBylo AeNYKTHKY. Mbl okaxkeM, 4TO 3TO HEBO3MOIKHO,
Cchbl1asicb Ha KPUTEPHH, YCTAHOBJEHHLIH B NpeAbIAylieM
maparpade.
" Hrak, HaMm Hamo nokasatrb, 4YTO CYUIECTBYeT TaKoe
HelepeYucJAIMOe MHOXKEeCTBO HaTypaJbHbIX uYHcea, MPH-
HaJIEXKHOCTb K KOTOPOMY BBEIpasuMa IIOCPENCTBOM TOMbLKO
yTO BBE€JeHHOI ¢yHaameHTanbHoi maput <A, T). C 3roii
IeJIbI0 MBI BBEJAEM B DACCMOTPEHHE HEKOTOPBIH Kjaace
MHOXKECTB, NPUHAAJIEKHOCTh K KOTOPHIM 3aBelOMO BBHI-
pasuma nocpeactsoM (A, T), a 3ateM monbitaeMcs ycTa-
HOBHTb HaJH4YHe B DTOM KJjacce HelepeuyucAuMOro MHO-
x)kecrBa, Kinace, 0 KOTOpOM HJeT peub, — KJacC TaK Ha-
3bIBa€MBIX apU(pMeTHUeCKHX MHOXKECTB — BBOJHUTCH CJe-
NVIOMUM 00pa3oMm.

[Tycte oo — dopmysa, He uMeoLlas mapaMeTpoB, Kpo-
Me, OLITb MOXKET, NepeMeHHOH x;. Torma aas KaxKjofi
uubps n dopmyna S;' o ABJgETCH CYKACHHEM — HCTHH-

HelM HJH JOXKHBIM. PaccMOTpHM MHOXECTBO BCeX TeX H

TONILKO Tex UHGD 7, Aas KOTOPHIX Sp'c — HCTHHHOE CY-

XK neHue. bynemM roBOpHUTh, 4TO 2TO MHOXKECTBO conpsajce-
no ¢ opmysoft a. Kaxpaoe mHoxectBo nutdp (a Takxke
COOTBETCTBYIOLLEE MHOXKECTBO YHCeI), CONpsiKeHHoe C
HEKOTOPOH (opMyJIOH sA3bIKAa apudMeTHKu, ByleM Ha3nl-
BaTb apugpmeruueckum no édearo unu, Kopoue, NpocTo
apugpmeruiecKu.
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Apudmernueckue MHOXKecTBa 00JagaioT psaoM oOue-
BHAHbIX CBOHCTB:

CsofictBo l. HononHeHHe K apHdMETHYECKOMY
MHOXecTBY (Z0 HaTypaJsbHOro psaa N) ecTb apudmeru-
yeckoe MHOXecTBO. B camom pene, ecau M conpsxeHo
coa, o (N \\ M) conpsaxeHo ¢ le.

" CBoi#ictBO 2. O6BEnuHEHHE H NepeceueHue apupme-
THYECKHX MHOXKECTB CYyTb apH(pMETHUYECKHE MHOXKECTBa.
B camom pedne, ecan M; gy My conpsxKeHH € o H g, TO
M, N M, conmpsizkeno ¢ (a; N\ ag), a MiUMz—c (a1 Vaw).
...,ColictBo 3. [IpuHan/ieXHOCTy K IPOH3BOJALHOMY
apu(METHYECKOMY MHOXKECTBY Bbipa3HMa IOCPEICTBOM
(A, T). B camom peJie, IyCTb MHOXeCTBO M cONmpaKeHO
¢ ¢opmyaoi e«. Omnpenennm ¢yHKUHIO [ caeayomum o06-

pa3oM: 3HauyeHue [ Ha nudpe n ecTh €100 Sp'a. Toraa f
OyaeT BHIYMCAMMON (yHKLHEH, BbipaxKalolleH MpUHAA-
JE€XKHOCTb K MHOXecTBYy M.

KaoueBuIM NYHKTOM u3JjaraeMoro HaMH JOKa3aTelb-
cTBa TeopeMbl I'énens spasercsd ciaenyiollee yTBEpHKAe-
HHE:

(#) cyuwjecrsyer Henepeuucaumoe QpUPMETUHLCKOE
MHONCECTBO.

O6ocHoBaHME 3TOr0 yTBep:KJAEHHS (%) MBI OTJIOXHM
10 caenylouwero naparpada. A cefluac 3aMeTHM, YTO H3
Hero B CHJY CBOHcTBAa 3 H TEOpPEMbI O BLITEKaeT, UTO

dasn ¢yudamenrarvnoi napot {A, T) aseika apugme-
TUKW HeAb3A B6ecTu NOAHOL HenpoTusopeuusol Oedyx-
TUKU.

DTOT pe3yabTaT MoXeT OblTh Ha3BaH Teopemon €.
Jedss o HemoaHore aad dopmadabHOi apHpMmMeTHKH. OH
noKasblBaeT, UTo AJs J000ro TOUHO c(HOpMYaHPOBAHHOIO
NOHATUSA JOKa3aTeabcTBa HaHjaeTcd aubo AoKa3yeMoe, HO
JOXKHOE yTBep:KIeHue, hopMyaupyemoe Ha fA3biKe apHQ-
METHKH, Jub0 MCTHHHOE YTBEDKJIEHHE TOTO K€ A3blKa, He
ABJAI0LLEECS JOKAa3yEMbIM.

Bameuanue . Ilyctb M — Henepeuncaumoe apud-
METHYeCKoe MHOXKecTBO. Kak rJaacuT BTOpasd 4yacTh TeO-
peMbl 5, He CyulecTByeT NelYKTHKH, OJHOBpPEMEHHO He-
MPOTHBOPEUYHBOH U MOJHOH MPHMEHHTEJIbHO K MHOXE-
cTBy V 3HaueHH# NPOU3BOJALHOH BbIYHCAHUMOH (QYHKUHH f
BhIpaxKalouleli npuHagiexHocts K M. Taxkum obpasowm,
I0Jsl HEIPOTHBOPEUHUBOH JEAYKTHKH YK€ CpE€IH WIEeHOB II0-
caenosateanHocty  f(0), f(1), f(2), ... HenpeMeHHa
BCTPETATCS HCTHHHLIC, HO HE JOKa3yeMble YTBEpPXKIECHHS
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B kavecrBe f, RAX MBI TORLKO MTEG BUFCHH, MOIKHD B34Th
byHKUHIO 1+—> Sy'a, rie M conpaxeno ¢ o. TIpn Tagom

Bhi6Ope [ C0BO f(7) ecTEeCTBEHHO HHTEPHPETHPYEECH KaK
yiBepxkaenue «n & M». [loatoMy, resops nephopMalbho,
UCTHHHOE HeJ0Ka3yeMoe VTBepKAeHHEe MOXHO HaiTH
(nas  moGef HeNPOTHBOPEUHBOH JNelNVKTHKKH!) cpead
yVEBEpKAGHHA Bula «n.&< M». B caeayiomiem maparpadge
Mbl YBHAHM, uTo M mMoxkeT GbiTh BHIGPAHO TakK, YTO €ro
nonoaneHde £ 1o HaTypaJabHoro psana N okaxercs me-
peucnuMbiM., Mrak, cyliecTByer Takoe nepeyHCAHMOE
MHOKeCTBO £, 4TO cpeAM HCTUHHLIX YTBEpPXKAEHHH BHIA
«f HE OpHHAAAECKHT E» nns a1060i HenpOTHBOPEUHBOH
NENYKTHKH HaHAeTcA Heloka3yemoe (3aMeHUTh B 3TOH
GopMyJHPOBKE «n He NpuHaljaexKuT E» Ha «n OpHHAL?
JexXuT E» Opio 6bl BBHAY TeOpeMbl | HEBO3MOKHO).

Jameuanue 2. Muorue ompejaesedHss B 3TOM Ma-
parpade HCMOAbL3YIOT MHAYKLUHUIO 10 NMOCTPOEHHIO TEPMOB
u popmya. Ilpu 31OM BO3HHKaeT caenyoilas TPYILHOCTD:
npeacraBim cebe, HanpuMmep, uTo c¢JaoBo X HMeeT BHJ
(2 A B) u ognoBpemenHo umeer Bux (o' — '), rae o, B,
a’, B’ — HekoTOpbie opmyabl. B stoM caydyae tpefoBa-
Hufl MYHKTOB KHAVKTUBHOTO ONpeaeseHusl, KacaloUUXCs
¢bopmya Bupa (o A B) u dopmya suga (o — p’), MoryT
IpPOTHBOPEUHTh APYT APVTY.

[losToMy, pmaBas MHAYKTHBHbiE OIpeLeJeHHs, MBI
HOJXKHBI ORITH yBepeHh B OJHO3HAYHOCTH aHAaJJ H3a Tep-
MOB H (popmyJ, T. e. B TOM, YTO YKa3aHHble B onpenene-
HUM TepMa (Wiau GopMydnl) cayday HCKJAOUYAIOT APYT
Apyra ¥ 4To B T€X U3 HHX, B KOTOPBIX TepM uim dopmyaa
noayyaeTcs B pe3yabTate KOMOHHAIMHM ABVX TEPMOB HJH
¢opmya, KOMOUHHPYEMEBIe TeDMbl WIH (POPMYJAB BOCCTa~
HaBJIHBAIOTCH 0AHO3Ha4YHO. VIMEHHO 144 3TOk uenu B pop-
MyJdax ynorpedbasiorcs ckobkut). Hdnas dopmanbHOro Ao-
Ka3aTenbCTBa OJHO3HAUYHOCTH aHaJdHu3a NOJEe3HO CAelylo-
[lee BCOIOMOraTelbHOE YTBEpXKIEHUE:

1) B ecTecTBeHHOM SI3BIKE MOXOXKYIO PCJIb HIPABIT 3HAKM [PenH-
nanus. [locranobka 3anAToH B M3RECTHOH (Ppa3se <«KESHWTb HeaAhId
IOMENORIEDS €CTh (DAKTHUECKH RBIGOD MEXIY ¢Ka3HHTL /\ Heabsn no-
MHJICBATLY» H «KA3HHTb Helb3s /\ MOMHJIOBaTL>. Bupouem, Huaria asy-
CMBICJIEHHOCTb He MCIKeT OHIThb ycTpadeHa pacCTaHOBKCH 3HAKCB mpe-
nuHaHHg: B Ppaze «Or u3s lNepManan TyMmManHOH IIPWBE3 Y4YEHOCTH
NAOAB» JMATET «TYMAaHHOH» MOXHO OTHeCTH A K [epManum, m (¥TO
MeHee OHEBHAHO) K YUEHOCTH.
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411C20 OTKPLIBRAIOWUXCA CKOOOK 8 TepMe UAu popryre
PABHRO QUCAY 3AKPHIBAIOUUNCA; eCAlL €A080 X A6AALTCA
HOUAAOM TEpMa UAu HOopmMYyAss,, He CoSnaAdawum ca
8cem TEPMOM UAH CO 8CeU POPMYAOU, TO HULAD OTKPbie
BQOWUXCR CKOGOK 8 X boaviue 4ncAad 3uKpulsaOuiuxcs.

§ 5. TPU AKCHOMBI TEOPHH AJITOPHUTMOB

5.0. Hama neas Teneps — A0Ka3aTh yreepXienue {=)
m3 npegsaymero naparpada. Oamako HauluX pacilibiBe
YaTHX NPeICTABACHHHA 05 aJATOPATMAX, ROTOPHIMH MBL J0=
‘BOJILCTBOBAJACH 10 CHX [OP, HEAOCTATOYHO AAA 3ToR
pean. TPAAMIHOHHLIA MyTh COCTOHT B TOM, YTOOHL OOpas
THTbC K OLHOMY H3 TaK Ha3blBaeMBIX «yTOUHEHAH» Mo«
HATUA AJTOPUTMa, T. €. 3aMEHHTb HECKO/JbKO Heompejes
JeHHOe, HO 3aT0 COBepilleHHo olllee NOHATHAE aATOPHTMA,
KOTOPHM MbI BCE BpeMs IO/1b30BaJHUCh, AOCTATOYHO TOU«
HbIM, HO 3aT0 U OoJiee Y3KHM, NOHATHEM <«aATOPHUTMA
creliHaAbHoro BHaa»!). OO0 oAHOM H3 TaKHX NOHATHERN
«aJTOPHTMOB CHEUHaJbHOTO BHIA» pAaccKkasaHo B Gp0-
mope aBTopa «Mammna Tlocra» (M.: Hayra, 1979}3
O APYTOM CM. AaJjee B NpHJIOKeHHH B. 37ech MH, OxHAa-
Ko, usbepeM Jpyroél nyTh: He TNPUBA3LIBAS H3JOKEHIT
K TOMY HWJAH HHOMY CHelHaJbHOMY Kjaccy anropHTMOB,
MBI BMECTO 3TOrC OOMbITaeMCcsl CHOPMYJIUPOBATL HEKOTO-
pbie OTpaHHuYeHUs, HajaraeMble Ha Halld TepBOHAaYafb-
Hble npejcTaBjeHHs 00 aJqropuTMax. IJTH OrpaHHYeHHS
OyAYT cHOPMYAHPOBAHH B BHAE TPEX AKCHOM: AKCHOMDI
 NPOTOROAA, AKCHOMBEl MPOrpaMMbl H AKCHOMH apugme-
THIHOCTH.

5.1. [Tepraag aRcHoOMaA. PaccMoTpaM npouece
OpHMEeHeHHs Kakoro-mubo aaropurMa A K HCXOLHOMY

—

1) 310 60.ee y3KOe NMOHATHe MPOBO3TIIAIIAETCS, BNPOICM, PABHO=
CHABHEIM NEepBOHAYAJILHOMY, HMHPOKOMY, B TOM TOYHOM CMEIC]E, 4TQ
KAAcCH BBIYUCIMMBIX (DyHKUHA, BO3HMKAIOIne Ha 6Gase Kaxkioro u3
TUX MNOHATHH, coBmafaloT (a4 Caen0BaTelbHO, COBNAAANT KU KJIACCH
nepeyncaIiMbiX MHOKeCTB). YKasannoe COBIAJeHHE BOCMPHHHMAETCA
He Kaxk Teopema, MOANekKamas HOKa3aTeIbCT8Y, a8 KaK runoresa, Hpo-
pepsieMaX Ha NpakTtuke. [locne 3TOro CTPOATCH TOUHAM MaTeMaTAde-
cKast TeopHs QVHKuEHA, BLUHCISEMLIX <«AATODHTMAMH CTEHHAALROTO
BHAA» (TeXHHYeCKNM Hamnbosee CJIOXKHBIM NMpH 3TOM OKa3biBaeTcs AO-
KA3aTeJbCTBO YTBepIKACHHH, aHANOTHYHHX YyTBEpXKAeHAaM 3azat 9
u 10 g npunoxenuio B). Hepokasnpaemasn jgorMa O COBTMafCHMH
K71aCCOB TAKHX GVHEKUMA ¢ KJIAaCCOM BCeX BHYAC/WMMBEIX (YHRIHHA
CAYKHT JIHWb f7ii OOOCHOBAHHS 3HAYMMOCTH LUOCTPOCHHOR TEOPHA.
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NAaHHOMY X C moJyueHueM pesyJbraTa y. Mu npepnosia-
ra€M, 4YTO BCE€ NPOMEKYTOUHLIE BBLIKJAAKH, BECb HPOLECC
BLIYHCJeHUA ), BeAylIHH OT X K Y, MOXKHO 3anpOTOKOJIH-
poBaTh TakK, YTOOB 3TOT HOPOTOKOJN COAEep¥KaJs HCYECPNH-
Balouyo HHPopMaIHIO O NOCJAeA0BaTeNbHBX 3Tanax npo-
Iecca.

[Ipumep I. Ilpu paGote BbLIUHCAHTENbHON MAaIIHHBI,
B HEJAAX NPOBEPKH ee palboThl, yacTo OhiBaeT HYKHO B«
AaTb HapyXy, «Ha IeyaTb», He TOJbKO KOHEUHHH pe-
3yAbTaT, HO H BCE MPOMENKYTOUHble pe3yibTaTul. [loay-
yaeMbld TaKAM CNOCOOOM <«MpPOTOKOJ PaboOThl MalIHHBI»
OyneT CJAOBOM B BHIXOJHOM ajdaBHTe MAIUIHHB — C JO-
GaBjieHueM, €CIH HYXKHO, 3HaKa mpobena, 3Haka HOBOW
CTPOKU H T. 1.

[Tpumep 2. )Kenas mnposepuTb, NPaBHJILHO JH
yCBOEH OOy4YalIuMUCA aJTCOPHUTM CJAOXKEHHA YHCEeJ CTOJ-
OHKOM, Mbl MOxeMm Tpe6oBaTh, 4TOOL B CBOHX IUCbMEH-
HeIX paboTax OHM He TOJbKO YKa3blBajiki KOHEUHBIH pe-
3yJbTAaT, HO H 3allucbiBajJH B ONpeheneHHONW CHCTeMe
3alHCH BCe CBOM AeHCTBHA. MOXHO JOrOBOPHTBCS O Ta-
KOH CHCTeMe 3aflHCH BbIYHCJIEHHUH, YTOOH AJA CA0XKCHHS,
Hanpumep, uuces 68 u 9967 npoTokoJ BHIIVfgLe] TakK:

1 11 1L 1111 1111
68, 9967 68 68 68 68 68 68 10035
9967 - 9967 9967 9967 9967 9967
5 35 035 0035 10035

Kaxpnlii #3 06pa3ywoumux OpOTOKON UJAEHOB ecTh Jau6o
YUC/I0 B AECATHYHOM cucTeMe (B Hailem npumepe 10035),
nubo mapa uucen (B HameM npumepe 68, 9967), aubo,
HaKOHell, YeThipexsTaxkKHoe oOpa3oBaHHE BHIA

i1
68
9967
35

(«noaBanbHBIAY H «4yepaayHBIi» 3TaKH MOTYT ObITH H
nycteiMH). He npeacrasaser Tpyna odhopMuTb HPoTOKOS
B BHAE CJ0Ba B HeKOTOpOoM aJdasuTe. as aroro po-
CTATOYHO BBECTH HEKOTOPhle NONOJHHTENAbHBIE 3HAKH, C

) CrnoBo «BbluHcreHHe» TNOHHMAeTCs 3[eCb B CaMOM IIHPOKOM
CMBIC/IE, OTHIOAb He HCuepmBIBaOlleMCH OOBIYHBIMH <UHDPOBLIMUY
noACYeTaMA.,
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TeM YTOOH TOJALKO UTO H300paKeHHBLIH 4eThipeX3TaKHbIR
o0beKT 3anucaTh Ipexje B Buie TabJHUbI

* * 1 | *

x * * 3 5

a 3aTeM B BHae cjaoBa (##ll%/%2268/+9967 /%++30).
A Becb npoTokos caoxeHusi 68 u 9967 3anuuiem Tak:

(68 + 9967) (%5 % x/ % x£58/« GIBT /4 s s ) (kx| x/%%x68/%9967

[e%x4D) (%] /5% 268/%9967 /% %35) (x 1 1 1 */x%x68/%9967
[x%035) (1111 %/+%xx68/«93967/+«0035) (1111%/+x68/+9967
/10035) (10035).

ITpu Tako# cucTeme 3anucCH NPOTOKOJ CJAOKEHUS JIOOLIX
ABYX uHceq fBAfAETCA CJA0BOM B 15-OykBeHHOM ajcdaBure
{0,1,2,3,4,5,6,7,8,9, (,), /, +, *}.

OTH NpHUMepLI NIOABOAAT HAC K CjaeAylomuM coobpaxe-
HHAM oOulero xapakrepa. Mul npejnmoJsiaraem, 4ro:

1) nas kaxporo aaropuTma A umeercs HEKOTOPbif
aiadaBuT [lo (andaBuT MpPOTOKOJIOB) H BCEBO3MOKHBIE
MPOTOKOJIBI, PUKCHpYIOWe paboTy A Npu pa3auyHbIX HC-
XOOHBIX HAaHHBIX U3 ero o6sacTH IpHMEHUMOCTH, oOpa-

3yI0T NOAMHOXKecTBo Py MHOoxKecTBa 1o ;

© 2) CyWecTBYIOT TaKue BbiuucanMble GYHKLUHH O H ©,
YTO AJs KaXXKHOTo NPOTOKOJAA po u3 Py 3HaueHussMH o (po)
H ®(pp) CAyKaT COOTBETCTBEHHO TO HCXOJAHOE AaHHOE X
H TOT pe3yabTar y, AJas KOTOPbIX COCTaBJeH JaHHbIU NPO-
TOKOJ (T. €. I/ KOTOphIX IPOTOKOAUpyeTca nepepaboTka
X BY);

3) Py paspeitumo oTHocuTenabHo [lp .

IlepepopmynupyeM ckasaHHOe Kopoue, B BHAEe CJje-
Aylolleid aKCHOMBI, KOTOpyto u OyjaeM Ha3blBaTb QKCUO-
MOU RPOTOKOAQ:

oas Kaxcdozo areopurma A cyujecteyror asgasur Il,

paspewumoe nodmuoscecteo Py muoxcecrsa Ty, ebiuuc-
AUMAR QYHKYUSR o U 8blyucauman pyrnkyus o, obaadaro-
ujue caedyrowum ceoLCT8oM: “
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A(x)=y T1020a u TOALKE TO28a, Ko2da cymecrayer
Takoe po u3 Py, 410 a{po) = x U @ (ps)=y.

JTa akCHOMa HMeeT HelloCpPeaCTBEHHOE

CnencrtBue 1. O6aacte npumeHumocTu U MHOdMCE-
CTBO Pe3yaAbTATO8 4100020 AA20PUTMA nNEepPeduciuMmsl.

JlokasateabcTBo. [lepBoe u3 3TuXx MHOXKECTB
ecTb o (Py), a Bropoe — w(Py); o6a 3TH MHOxKecTBa Ile-
peuucauMsl BBUAY JeMMm 2 U 4 u npumepa 2 u3 § 2.

CanepcrtBue 2 (u3 cnencreua 1). Ob6aacte onpede-
ACHUS U MHOXCECTBO 3HaUeHULl 210606 ebluucaumol yHk-
Yyuu nepequciumol.

Canenctue 3. I'pagux npoussosvHOl 8bl4UCAUMOL
pynryuu (T. e. MHOXMCECTB0 6Cex TAKux nap {x,Yyy, 4T0
[(x})=y) ecTv nepeuucaunoe MHOMeCTRO.

HorkasaTteanbctBo. [lpuMeHsieM akcHOMYy HpOTO-
KoJa K ajaropurmy, Bblupcasoouiemy f, 1 OepeM €o00TBeT-
CTBYIOHIHE MHOXecTBO Po, QyHKUHH o H ®. CTPOUM BHI-
yucauMmyio dbyHkuuio P, nogaaras P (p)= {a(p), o(p)>.
3ameuaem, uto rpaduk QyHKuuH f coBlajmaeT ¢ MHOXe-
cTBOM Y (Py), U npuMeHsieM Jemmy 4.

Jameuanune . ChepcrBue 2 MOxHO 6b10 OB TO-
JY9HTb H3 CJEACTBHS 3, ¢ YYETOM CJAEICTBHA 2 JeMMb 4
1 TOTO, 4TO 06.1aCThb OfnpeAeseHHus: (HYHKUHN U MHOKECTBO
SHaueHuH (PYHKOUH NPEACTABJ]SAIOTCA COOTBETCTBEHHO B
Bune np; M u aps M, rne M — rpadug GyHKHUY,

Gameuyanue 2. Ilepeuncaumoctb rpaduka ecTb He
TOABbKO HeoOxoxumoe (KakK 3TO ycTaHaB/JUBaeTCA Clel-
cTBHeM 3), HO u JOCTAaTOUYHOE YCJOBHE BHUYHCAHMOCTH
dyexkunn. B camom pene, ecau rpapHK AyCT, QYHKHHA
HUTJe He OIpejaeseHa H NOTOMY BbhYHC/AAMA. ECau XKe
rpaduKk QyHKUUKM [ He NIyCT M NMEPeYHCAAETCS BHUHACIHU-
MO ¢ VHKOHEH P, TO NIPpeAsaraercs Tako# ajropurM, BH-
yUCASIMUA YyHKHHO f: AAsS TOro uyToOBbl BbIYKHCHAHTD
sHayeHne [(a), nepebGupail mapel $(0), ¥(1), $(2), ...
JO TeX Nop, NOKa He NOJAYYHIlb Napbl ¢ HePBHIM YJAEHOM
a; BTOPOH 4JieH 3TOH mapui u ecThb [(a).

5.2, Bropass akcHoMa. PyHKUUH, apTyMEHTH KO-
TOPbIX JieKaT B X, a 3Ha4eHust — B Y, NPUHSATO Ha3LIBaThb
byukuuamu 43 X 8 Y. AHajOrHYHO aJFOPUTMBI, ¥ KOTO-
pPbiX BO3MOXKHBIE HCXOLHBIE JaHHbIE JexkKaT B X, a pe3yJb-
TaTel — B Y, OyleM Ha3blBaTb aJroputmamu u3 X 8 Y,
B 3TOM cJyuae Mu nDpuHamaeM, yro X = K=, Y = JI>,
rae K u Jl —Hekorophie aidaBuThl. KaxXablli adropHTM
na K* B JI® ecth npeanmucanue, T. e. TEKCT Ha PYCCKOM
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BAH KakoM-mu6o apyroM (B 4aCTHOCTH, HCKYCCTBEHHOM,
cleLHalJbHO CO3AaHHOM /IS 3allHCH aJTOPHTMOB) S3HIKE,
X0Ta B KOHKPETHHIX Cjayuasx OOBHIYHO He BO3HHKAaeT co-
MHEHHH, #BJAACTCHE HJAH HET JaHHBIM TEeKCT aJropHTMOM,
CAMO fIOHSITHEe MpPEeANUCAHHA CAHIIKOM HEOIPEeNeIeHHO
JJs TOro, 4TOOBl MbLl MOIVIH HEABYCMBICJAEHHO OTJAHYaTh
npeanucaHud OT HenpeianucaHud. Kpome Toro, y Hac HeT
€IHHOI'O ¥ JOCTATOYHO TOYHOro cnocofa nmoHuMaTh Npejn-
NUCaHUA — BeJb OHH MOTYT ObiTh HAaNUHCaHBl Ha pa3HbIX
f13blKax, Jla ¥ B Iipejenax OJHOIro fA3blKa npobJseMa CMbIC+
714 JOCTATOUYHO C/JA0XKHa. TeM He MeHee MBI [IpeAlnosaraem
(1 3TO mpeanoJioKeHHe W COCTaBUT aKCHOMY IIporpam-
Mbl), YTO MOXKHO BBHIJIEJIUTb YETKO OUYEpPUECHHOE MHOKe-
CTBO €JuH000pa3HO NOHMMAeMbiX IpeanHcaHud (Ha3bl
BaeMbIX npozpammamu), NpuyeM TaKoe MHOMKECTBO, KO-
Topoe Oblji0 Obl NPEACTABUTENLHBIM B YTOUHAEMOM HHXKE
cmbicse. [IBa adaropurma Ha3oBeM PABHOCUAbHbIMU, KOJb
CKOpPO y HHX cOoBNajgaloT o0JjacTu HPHUMEHUMOCTH WU I
J1000oro o0bekTa #3 3ToH o0aacTtH, B3ATOTO B KayecTBe
MCXOJAHOT'0 JAHHOrO, COBNAajaloT pe3yabTaTbl OOOHX aJi«
roputmMoB. MHoxkectBo anroputmoB u3 K* B JI® Haso-
BeM npedcrasuresvubim (Aas andasuros K u JI), Kojb
cKopo Jato6oii aaroputm u3 K* B JI” paBHOCHAEH HEKoO-
TOPOMY aJrOPUTMY H3 pacCMaTPUBaeMOr0 MHOXKeCTBA.
Ioja «ueTKo odyepueHHbBIM» MHOXKeCcTBOM OyaemM IOHUMATh
371eChb paspeliuMoe MOAMHOXKECTBO MHOXKECTBA BCEX CJOB
B HekoTopoMm aJdaBute. [Tog «eauHo0Opa3HbIM NOHUMA-
HHeM» pa3yMeeM Hagauune anaropurma U, upumeHsemoro
K napam {IporpamMma p, HCXOJHOe AaHHOe @) H Jalolero
B KaueCTBe CBOero pesyjbTara pe3yJbTaT IpUMEHCHHS
IpOrpaMmbl p K HCXOJHOMY JAHHOMY &.

3ameuaHue 3. K Takoit cxeme Jerko CBOJASITCS
yIIOMUHABINKHECS YK€ «YTOUHeHufA» MNOHATHS aJrOPHTMA.
Kaxpoe Takoe yTouHeHHe COCTOMT, IO CYHIECTBY, B TOM,
YTO YKa3blBaeTCsd HEKOTOpOe MHOXKeCTBO P; mporpauu,
HekoTopbll HedopMadabHuil aaroputm U, oGbAcHAOWKA,
Kak MpuMeHsAeTcs [porpamMMma K 3aJaHHOMY HCXOAHOMY
o0beKTy; 3aTeM INpoOBo3rjamiaeTcs (B KayecTBe HeXOKa-
3bIBa€MOH JOTMbi) NpPeACTaBUTENbHOCTb MHOXecTBa Pi.

Htak, Mbl npeanosaraem, 4To:

1) aas kaxaeix gByx aadasutoB K u JI umeercs
HekoTophilt ambasar [1; (aadaBuT mporpaMm) H HEKO-
TOpOe MHOMKECTBO aJropUTMOB P, Ha3bIBaeMbIX NIPOrpaM-

MaMH H 3anucaHMbiX B andasute [1; (Tak ytoP1 = ny);
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2) cyumectByer ajgroputm U u3 [T X K B JI® (aa-
TODHTM I1pHUMEHEHHs nporpammbl) Takoi, uro U(p, a)
€CTb pe3yJabTaT NPUMEHEHHS p K a;

3) MHoXecTBO P; fBjasieTca NpencTaBUTENbHEIM;

4) MHO}KeCTBO P pa3speuinMo OTHOCHTeaAbHO 1T .

IIpu aToM BOBCe He mpeanoJaaraercs, YTo andasut 1,
MHOXKecTBO P u aaroput™ U MoryT GbiTh Boi6paHbl AKIIDb
€JUHCTBEHHBIM o6pa3oMm. Beskyio Tpoiiky (I, Py, U),
rae I, — aadasut, Py — MHOXKeCTBO Bcex Iporpamm, 3a-
MUCAaHHBIX B 3TOM ajadasute, u U — aaroputm npumene-
HHSl NporpaMMH K aprymeHTy, OydeM Ha3sblBaTb Crnoco-
bom npoepammuposarnus uz K= a JI*.

Takum oOpasoM, npu 3amadHubix K u JI BO3MOXKHBI
pas/jinyHbie coco6bi NPOTPaMMHPOBaHHS.

Sameuanue 4. [Ipexnonoxenna 1)—4) BoBce He
ONpeneasloT NOHATUSA «CNOocoO HporpaMMHpoBaHHA» (3TO
MOHATHE OCTAETCA IOHHMAaEMbIM HWHTYHTHBHO), a JHIlb
YKas3blBalOT HeKOTopble (@pu4eM, KakK [OKa3biBaeT foJee
r1yOOKHH aHa/u3, ellle He BCe) ero CBOKCTBA M IOCTY-
JHPYIOT, 4TO TPOHKa ¢ TAKHMH CBOHCTBAMH CYLIECTBYET.

[lepexoanum Temepn K ¢GOpMYJIHPOBKE BTOPOH aKCHO-
Mbl. Ho crHavana ogHo oGosnauenne. Ilycts G — mpous-

BOJbHLIN anroputm u3 Il X K™ B JI®. Uepes G,, rae

p& ITy’, o6osnauum caenyiomuii aaroputm usK*® s JI°:
Anst qoboro a u3 K™ B KauecTBe pesy.abTaTa NpHMe-
HeHust G, K a Gepem pe3yabraT npumeHeHuss G K mape
(p,a) [tak uro G,(a)==G(p,a)]. C HOMOWWBIO 3TOTO
00603HaYEHHs1 MBI MOXKeM IepedOpMYAHPOBATL INpEenINo-
aoxeHus 1)—4) B Buie caenywouled axcuomor npo-
2pammol:

Oan noboix dsyx aagasuros K u J1 cywecrsyror as-
¢asur 11y, paspewumoe nodmuosxcecrso P, mHoxcecTsa

[l u anrecopurm U us TI7 XK* & JI™, obradawowue
credyrouunu ceolcrsamnu: Ois 8caKkozo aszopurma A us
K* e JI® waidderca rakoe p us Py, uro asrzopurmer A
u U, pasrnocusrvhet.

JTa aKcuoMa TaKiKe HMeeT BaxkHbie cienacTsusa. Ho
npexjae psal olpenesaeHu.

I[lycts /, X u Y —Hekoropble MHOXecTBa, F — (yHK-
uud H3 [ X X B Y. Ecau { — snemeHT MHOXKecTBa [, TO
yepes F; mu Oynem o6o3HauaTb (yHKUHIO H3 X B Y,
KoTopad onpeje/ieHa Ha TeX X, NJsf KOTOPHIX mapa {i, x)
JEXKHUT B 00JacTH onpeleicHuss pyHkuun F; B 3ToM cay-
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qae 3HaueHue F; Ha x paBHO F (i, x). C nomolblo 3HaKa
YCJAOBHOIO pPaBE€HCTBA CKa3aHHOE MOXKHO 3amucaTbh KO-
poue: F;(x) =z F(i, x).
~ Ilyctb Tenepp @ — HekOTOPHH Kaacec QYHKUHA H3 X
B Y; dyukuuio F uz I X X B Y HazoBem yrusepcaronoil
144 kaacca @, ecqH BBHINOJHEHHl ClAeNylOUlHe ABa YCJO-
BHA: |
1° npu BcsikoMm i < [ ¢pyHkuua F; npuHanJaexKHT Kaacs

cy @; |

. 2° Beakaa ¢pyHkuusa u3 @ ecTh F; npu HEKOTOpPOM i}
HHBIMH CJOBaMH, 1Jf BcKOH ¢ & D cyuiecTBYeT Takoe
i= [, uTo ana Bcex x & X BepHO YCJAOBHOE DPaBEHCTBO
¢(x)= F(i, x).

CaepgcTtaue | akcuomwi mnporpammbi. [lycre K u
JI —0dsa asgpasura, O — cemelicT80 B8CEX BHIUUCAUMbBLY
pynryui usz K= e J1*, Toeda cywecrsyer sviuucaumasn
pynryus uz N X K% 8 JI®, yrnusepcasrvnas O0aa raac-
ca O,

JlokasaTedbCcTBO. ¥YcaoBue | BHIIOJHEHO aBTO-
MaTHuecku AJs1 a000# Boiyncaumol ¢yHkuuu F (ecan
F Boiyucanma, To # Bce F; ppiuncaumnt). [losromy nocra-
TOYHO IOCTPOUTH BbluMCAuMYIO ¢GyHKUuO F u3 N X K®
B JI”, ynoBaeTBopsiouiyto ycaoBuio 2. PaceMoTpum
andasut [1;, paspeuiumoe NOAMHOXKECTBO P MHOXKeCTBa

I1)° u aaroput™m U u3 Il X K™ B JI”, cymecTByiomue

0 akCHOMe IporpamMMbi. Byayun paspemuMblM NOAMHO-
’KEeCTBOM INE€PEUHCJHMOrO MHOXKeCTBa, MHOXKeCTBO P Ie-
peuncaumo (aemma 2); nycTb [— Hepeduncasiionias ero
¢yukuusi. Torna ¢yskuua F, onpexpeleHHas COOTHOIeE«

HHEM
F (i, x) 2 U (f (i), x),

GyneT HcKOMO#. B camom jpese, mycTb ¢ — JjpobGasi Bbl-
yucauMas ¢yHkuus u3 K* B JI®, A — Beiyncaamui ee
aaroput™: A(x) =~ ¢(x) naa Bcex x& K. B cuay akcuo-
MBI IPOTpaMMBbl CYLeCTBYeT Takoe p u3 P, 4To Ajs BCeX
x & K® BHIIIOJHEHO YCJI0BHOE paBeHCTBO

U(p, x) > A(x).

Tak Kak p < P, To p = [(i{) npu HEKOTOpPOM [; AJH 3TO-
ro i HMeeT MecTO [elo4YKa YCJAOBHLIX PaBEHCTB

F (i, ) U(FG), 1) =U (p, ) > A(x) ~ 9 (x),
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NoKa3blpaloilas, 9T0 AAS NOCTPOSHHOU HAMH byRKUHH F
BbHIIIONHEHO ycjoBHe 2° onpejieieHis YHHABEpCAJbHON
(QYHKHHH. ‘ _

HacTebiM caydaeMm caenctsus | apasietcs

Cnencrsue 2. Cyuecrsyer sayuciumas Qynxyus
F uz3 NXN B N, ynusepcarenas 0is karacca scex abi-
qucsumvix pynkyuil us N 8 N,

Caeactsie 2 nojydaercss U3 cjaeleTBus 1, ecdu B3fATh
‘B kauecTBe K u JI onuH u3 uudposnix andaBuTOB aad
sanucu uuces, Hanpamep ajadasur {|}.

Bynem rosoputs, uto dyHkuuu [ u g u3 X B Y Bcioay
OTJIHYalOTCd, eCJH HH IPH KakoM X H3 X ycJoBHOe pa-
BEHCTBO f(x)=~ g(x) He uMeer mecTa (3TO O3Hauaer,
YTO AJ51 BCAKOrO x XOTA Obl OAH2Z U3 (GyHKuui [ uH g
ofpeleseHa Ha X W YTO ecad 06e (QYHKIHH ONMpejeseHH
Ha X, TO HX 3HAYCHUA pa3JHYHbI).

Canencreue 3 (u3 caencreus 2). Cywecrsyer Ta-
kas sviiucauman pynkyus d uz N 8 N, uro nurkaxas
gotqucauman gpynkyus us3 N 8 N He moxer orauudrscs
OT Hee 8crody.

IlokasarteabcTBo. Ilycrs F— yHuBepcaabHas
GyEkuns us cneactsud 2. Bo3bMem B KauectBe d (PYHK-
LIHIO, OUpeaesieMyl0 COOTHOLIEHHEM

d(i)=~F (i, i)

B srom cnywae d(i)= F;({), nostomy d u F; He Moryr
OTAHYATbCA BCHOAY; TaK Kak Ji00afd BbiyuCAHMAas (PYHK-
uisa u3 N B N ects F; mpu HekoTOpoM i, TO HHKakas
Bolyncaumas ¢yHkuusa u3 N B N He MOXKeT BCIOAY OT-
Ju4aTthbes oT d.

IJTO CJAeACTBHE MOXKeT [OHA4aay MOKa3aTbhCsA Napa-
AOKCaJ/IbHbIM: Ka3anoch Obl, QyHKUHA d)(x)=d(x)+ 1
BCloLy orTnudaercs oT d. Paspemexue Kaxyiierocs mpo-
THBOpEYHS COCTOUT B TOM, YTO d — He BCIOAY onlpejeseH-
Hast QYHKUuS, H Ha TeX X, Ha KOTOPHIX d He onpeje/eHa,
dy He ompenesieHa TOXKe, H AJsd 3TUX X YCJAOBHOEe paBed-
cTBO di(x) =~ d(x) BuimonHeHo. OZHAKO Mbi MOXeM pac-
CMOTpeTb He caMy (YHKUHIO di, a KaKoe-HHOyAb BCIOAY
ofipegesieHHoe TpopoJKeHue Dy Pyukuun d; (370 3Ha-
YMT, 4T0 D) — BClOAy omnpenesneHHas QyHKUus, COBIagalo-
mas ¢ d; tam, rae d, onpegenena). Tenepp yxe D, BCIOAY
oTauvaercs ot d: ecau d(x) onpeneneHo, To d;(x) Takxke
onpenesneHo u paBHOo d(x)-+ 1, nostomy D (x)=d(x)+
I3 d(x); ecan ke d(x) He ompepeneno, To Dj(x)zk
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ckd(x) yxe noTOMY, 4TO JeBad YacTb 3TOr0 COOTHOLIEH W
onpejelieHa, a npaeas — Her. He Bowan a1 MBI B npo-
THBOpeuHe co ciaeiacTsueMm 3? Her — mbl nokasanu T0Jb-
KO, YTO HHKAaKoe BCIOAYy OIpenejeHHOe NPONOJIKEeHHe
¢yHKUHH d; He MOXKeT OBITL BBIYHCJAHUMBIM, MOJYYHB TEM
CAMBIM .

CnencrBue 4 (u3 caeacrsusi 3). Cyuwecrsyer sol-
YUCAUMA (PYHKUUSL C HATYPAAGHOIMU QPSYMEHTAMU U
BHAUCHUAMU, HE umerowasn 8cto0y onpedeseHH020 BbiLLUC-
AUMO20 NPOCOANCLHUS.

Ilycts g — BoiuncanMas ¢YHKHOAS ¢ HaTypadbHEIMHU
apryMeHTaMH H 3HaUeHHsIMH, HE€ HMelolllasi BCIOJAy OIrpe-
JleJIeHHOr0 BBIYHCJAHMOrO MPOJNOJKEHUs;, MOxeT JH 00-
JlacTb onpeneleHHss ¢ OHTbL pa3pelluMBIM IOAMHOKE-
ctBoM N? Jlerko moHsTh, 4TO HET: B caMOM Jefe. eCan Obl
OHa Oblia pa3peuidMHM HoaMHOXecTBoM [N, TO (hyHK-
uus (O, onpenensieMasi paBeHCTBOM

g (x), ecan x APHHALJCHKHAT
obJyacty -onpeieseHusa ¢,

Qix) =

0, ecJH x He IpHHAIJIEXKHT
0BAaCTH ORpPENCJASHEA (,

O6blia OB BBRIYHCJAHMBIM BCIOJY ONpeJeJeHHBIM IIPOAOKeE-
uueM ¢. Hrax, objactp olnpelesieHHs PyHKOHH ¢ — He-
pa3pelIMMOe MHOMKECTBO; COIVIACHO CJIEACTBHIO 2 @KCHO-
MBI DPOTOKOJA 3TO MHOXKECTBO NEepPEeyHCTHMO. TagmM 00-
pasoM, HaMH JO0Ka3aHo

Caneancrsue 5 (u3 caeacrsust 4). Cywecrsyer ne-
PeUuUCAUMOe Hepa3pewumoe NOOMHOMECTEB0 HATYPAALHO-
20 pada.
- ®Pakr cyllecTBOBAHUS MepPeYHCJIUMOro HEPAZPEIIHMO-
TO IOAMHOXeCTBa HATypaJbAOro psija— OJHH W3 BaxX-
HeflllUX (DAKTOB TEOPHH AJATOPHTMOB. 14K KaK HROAMHO-
JKEeCTBO HATYPaJbHOro psiia paspeliHMO TOTHAA ‘H TOABKO
TOrgAa, KOIAa QHO H €ro JOHOJHEHFEe ITepeYHCINMHl (M-
Ma .3), TO Ipelbiiylitee cJeACTBHe MOXeT OHTL mepe-
(GOpMyJIMPpOBAHO TAK:

"Caepcreue 6 (u3 caepctsmst b). Cyuecreyer ne-
peuucaumoe NOOMHONCECTBO HATYPAAbHOZ0 pROQ C Hene-
peducaumbly OONOAHCHUECM. ‘

53. TpeTbss aKcHOMa. EciH OTBAEUbCH OT TOrO
(BupoueM, BecbMa CyLIeCTBEHHOro) 00CTOATENbCTBA, YTO
M2 BBHIUHCJHTEJNbHBX MallHHAaX MOIYT BHIYHCJASATBLCS JHIID
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¢dyHKIHY, onpefeseHHbIe HA KOHEUHBIX MHOMKECTBAX Has
TYpaJIbHBIX 4YHCEJ (MOCKOJBKY CJAHIIKOM Oo0JiblilHe apry-
MEHTBl MPOCTO HE CMOryT IOMECTHTLCA B MalluHE), TO
MOXKHO CYHTATh, YTO HA ITHX MAILIHHAX BBIYHCSIOTCS BbI-
yHCJHMBIe UHCA0BBle (PYyHKUHMH. Kak H3BECTHO, OCHOBHDI-
MH omepanusiMH, COBepLIaeMbIMH MAIUHHOH, SIBJAIOTCSA
CJAOXKeHHe, YMHOMXeHHe H Joruueckne omnepauud. Omneir
pa0oThl Ha MallpHAaX NPHBOAUT K yOeXKAEHHIO, YTO C MO~
MOHIBIO 3THX onepaunuii MOXHO 3alIporpaMMHPOBATH JIO-
Oyi0 BHIUHCJHMYIO ¢yHKun0. CieloBaTeNbHO, U BCSIKOE
epeyrcJuMOe MHOXKECTBO HAaTyPaJbHBIX YyHcea (KaK MHO-
JKeCTBO 3HauyeHH# BBIYHCJIHMOH (YHKIHH) MOXKeT ObITh
3allHCAaHO B TEePMUHAX CJOXKEHHS, YMHOXEHUS H JIorHye-
ckux onepanui. CkasaHHoe!) JesaeT e€CTeCTBEHHBIM
dbopMyJIHPOBKY cJeAyIOLIed aKCHOMBI, KOTOPYIO Mbl Oy-
AeM Ha3blBaTb AKCUOMOU apuhmMeTuuHOCTU:

BCAKOE NEPeUUCAUMOE MHONCECTBO HATYPAALROLIX 4l
cen ABAAETCA apuPmeTuuecKum.

HenocpeacTBeHHBIM C/€ACTBHEM 3TOH aAKCHOMH H CJy-
XKHT HHTEepecyiolllee HAC YTBEpKAEHHe NMpeJbIAyliero mna-
parpada:

CYUWecT8YeT apupmeTuiecKoe MROMeCT80, HE ABAAO-
uieecs NepeducAuUmbIm.

TakoBBIM IBJISIETCA JAONOJHEHHEe K MHOMKECTBY H3
cjaencTsusa 6 n. 5.2: oHO AIBJSETCS HeNepeyUCJAHMBIM MHO-
’KEeCTBOM ¢ NepeuucJHMBIM AonoJsiHendeMm. CaMo 3TO MHO-
KecrBo Oyler apHdMeTHUECKHM, KaK JONOJHHTENbHOE K
apupmeruueckomy (l-e cBofcTBO apHpMeTHUYECKHX MHO-
JKECTB).

Takum o6pa3oM, HOKa3aTeJbCTBO TEOPEMHI O HENOJI-
HOTE 3aKOHUEHO: KaK YyXKe OTMeuaJoch, H3 CyLlecTBOBa-
HUsl HellePEeuHCJAHMOro apudMeTHYECKOro MHOXKECTBa CJie-
JVeT cylUlecTBOBAHHE HeNepeuyHCJHMOro MHOXKeCTBa, MpH-
HaJAJIe;KHOCTL KOTOPOMY BHIpa3uMa B apudMeTHKe; OT-
ciofa CAeAyeT, YTO He CYLIeCTBYeT HelPOTHBOPEUHBOH H
nosino#t AeAyKTHKH ajasi <A, T) npHMEHUTEJbHO K HEKO-
TOPOMY TNepeuncauMoMy noAMHoxKecTBy V H, ciaenoBa-
TeJbHO, HHKAKass HempoTHBOpeuuBas AeAYKTHKA He MO-
)eT ObIThb novinoi auas {A, T).

1) Bouice noapobHo 3TH coobpaxenus GyAYT Pa3sBHTHL B npuo-
Kenun B,



MPUJOXEHNA

A. CHHTAKCHYECKAS U CEMAHTHUYECKAM4
¢OPMYJIUPOBKHY TEOPEMbI O HENOJIHOTE

1. Nlocranoska 3apauyM. JlokasaHHyl0 HaMH (opMy-
JHPOBKY TeopeMnl ['€nesiss ecrecTBeHHO Ha3biBAThH CEMaH-
THYECKOH, TaK KaK B Hed mJja peys 00 HCTHHHOCTH CY-
WAeHul apudMeTukud. Booblle, ceMaHTUKOR Ha3blBaeTcs
Ta 4acTb HaYKH O sI3blKe (sI3blKe apH(METHKH B HalleMm
cjaydae), KOTopasi HHTEpEeCyeTCsl CMBICJIOM BhpaXKeHHH, HX
HCTHHHOCTBIO M JIOXKHOCTBIO, — B OTJIHUHE OT CHHTAKCHCA,
KOTOPBbIfi H3yuyaeT BBLIPAXKEHHSI SI3HIKA Kak KOMOHHaUHH
3HaKOB, B OTPbiBE€ OT HX cMEICJa'!). Mun XOoTuM mepelTH
K CHHTAKCHYeCKOH (OpMYJHPOBKE TEOPEMBI O HEMOJHOTE,
T. €. YCTPAHHTb MO BO3MOXKHOCTH YIIOMHHAaHHA 00 HCTHH-«
HOCTH CYKJACHHH.

[TosiHOCTBIO YAOBJIETBOPHTEAbLHOE peIUeHHE 3ITOH 3a-
naud Tpebyer KOHKpPETH3allUH MOHATHSI J0Ka3aTesbCTBa,
BBIXOASIIEH 32 paMKH 3TOH OpOIUIOPH; TeM He MEHee MBI
cresiaeM HEKOTOpbi€ IIarH B 3TOM HalpaBJeHHH.

2. CuHTaKcHYecKag HemPOTHBOPEUYNBOCTbL M CHHTAKCH-
yeckas moanora. [lycts (I,-D, §) — nenykTHKa Haj aJi«
¢aBuToM A s3bika apHpMeTHKH. (B 3TOM mpu/o)KeHHH
Mpl OyJeM paccMaTpuBaTh TOJNLKO AEAYKTHKH Hanx A, He
oroBapuBasi 3Toro cmneunaJjnHo.) Hasosem ee cunrakcu-
4eCKI Henporusopexusoti, €CAd He CYLIeCTBYeT TaKoro
CYXJEHHS o, AJs1 KOTOPOro H o, # lov JOKa3yeMHl B 3TOH
nenykruke. HasoBem ee cunraxcuueckot nOAROU, eCJH
IJIST BCAKOTO CYXKAeHHUs o XOTs1 Obl OAHO H3 CY:KAECHHH o
H loo A0KasyeMo B 3TOH JNeAyKTHKe. DTH oONpeaeseHHs

1) Unorga caoBO «cHHTakcHe» ynoTpebJsaloT B 0oJee y3KOM
cMBIcsle, 0003Hauass MM YacTh TI'PAMMATHKH, HM3y4amwllylo COYeTaHHA
CJIOB B IPEAJOXEHUAX eCTECTBEHHOI'O f3BIKa,
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MOXHO cpOpMyAHpPOBATbL KOpOUe, BBeAs NpEABAPHTEILHO
NOHSITHE CYXZEHHs, ONPOBEPKHMOIrO B JaHHOH JeayKTH-
Ke, — TAKOro CyXJeHHS &, 4TO CyXKAEHHE low JOKA3yeMo
B HeH. Temephr MOXKHO CKa3aTh TaK: AeAYKTHKA CHHTAKCH-
YeCKH HENPOTHBOPEUHBA, €CJAH HHKaKoe CyXKJAeHHe He sIB-
JAS€TCA AOKA3yeMHIM H ONPOBEPKHMBIM OJHOBpPEMEHHO,
H CHHTAKCHYEeCKH TO0JIHA, €CJIH BCSIKOe CyXKIeHHe Jubo A0o-
Ka3yeMo, Jinb0 ollpoBepKHMO.

Cuenyiomas JieMMa yCTaHAaBJIMBAET CBSA3b MEXKY STH-
My MOHATHSAIMH H HOHATUAMU HePOTHBOPEUHBON ¥ MOJHOH
(orHocuresnvHo (A, T)) nepyktukn. Hamomuum, uto me-
AYKTHKA HA3bLIBAETCS HEOPOTHBOPEUHUBOI, €CIOH BCE AOKA-
SyeMbI€ CYXJeHHA HCTHHHBL, H NOJHQH, eClH. BCe HCTHH-
Hbl€ CYXKIeHHUST N1O0Ka3YeMHbl.

llemma A.l. A) Henporusopeuusas dedysruie cun-
TAKCUHECKH. HEARQTILEQPEULUBA.

b) Hoanas dedykzuxa cunraxcusecku noana.

B) Ecau dedyxruka Hemporusopeuusqa, Ta NOAHOTQ
ee PABHOCUALHE. CUNTAKCUYeCKOL NOANOTE.

JkokasarteanctBo. A) Ecau a u o AOKa3yeMHl
B HEHPOTHBODEUHBOH NEAYKIHKE, TO- & H |&& HCTHHHBL,
UTe MPOTHBOPEUMT ONpeJeNeHH0 HCTHHEHOCTH. B), Onno us
CYMKMLHHH oL H |o. NOJIXKHO OBITL HCTUHHBIM, a ¢/IeJoBa-
TRIbHO, ¥ AOKA3yeMbIM, €CJAH ACAYKTHKA NQJaHa. B) Ecan
0. — MCTHHHOR CYKJCHHE, T0 o — JI0KHOe, IOITOMY &
HE MOXET OBIThb JOKa3yeMO B HENPOTHBOPEYHBOH AeAyK-
THKEe H— €CJIH JeAYKIUKd CHHTAKCHUECKH MOJHA — o
HOJLKHO OBITh LOKA3YEMBIM.

YuureiBas 1eMMY, €CTeCTBEeHHQ NPelJOXKHTh B Kaue-
CTBE CHHTAKCHYLCKQFO. BAPHAHTA TEOPEMEL @ HENOJHOTe
TaK0e YTBEDKAeHHE:

HE CYUWELTBYET CUHTAKCUYECKU HENPOTUROPEUUBOL W
CUHTAKCUMECKU NOAR0E OedykTuxy Jdif A36IKQ apure-
TUKU.

JTOT BAPUAHT XOPOIU TeM, YTQ, BO-IePBHIX, H3 HEro
BbITeKAeT [OKaIaHHbIE HAMH CEMaHTHURCKHH BapHMaHT
TROPEMBL 0 HEeHOJHOTE U, BO-BTOPLLX, TEM, YTQ B HEM CO-
BCEM HHYEro HE IoBOPHTEA QO HeTHHHOCTH. OnHaxko Tak
cHOPMYIUPOBAHHOE YTBEPKALHUE HEBRPHO — ACAYKTHKA,
B KOTOPOH JOKA3YEME: T€ H. TOJLEQ T€ CYXKISHHL, B KO-
TOpble YeTHOe YHCJO pa3 BXOAMT CHMBOJ | (TaKad cy-
IIeCTBYET B CHJIY TeopeMul 1), OyeT CHHTAKCHYRCKH He-
MpOTHBOPEYHBA M CHHTZKCHYECKH HOJHA. [lopasmruicaus
O MOCTHUIIUEeH Hac HeyJaue, Mbl ITPHXCGIHM K BEIBOAY, 4TO
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DpHYNHA ee KaK Pa3 B TOM, YTO PacCMOTpeHHAs GopMy-
JIHPOBKa HHUKAK He CBfAA3aHA C OOHKYHLIM MOHMMAaHHeM
3HaKOB aJpaBuTa A — B NOCTPOEHHOHN AEIAYKTHKE OLHO-
BPEMeHHO NOKasyeMbl, Hanpumep, ¢opMmynan (2-2)=4
# (2-2)=2>5. Mbl BHIIeM H3 CORLABMErocs HOMOXKEHHUS,
noTpe6OBaB OT QENYKTHKH, YTOOH HEKOTOPHE CYXKIeHHS
o0s3aTeqbHo OblIN NOKa3yeMbIMH B Hell. YTOUHHM CKa-
3aKHOE.

Ilycte Doy, D --nekoTophie ReyKTHKH. DyaeM roso-
pHTb, 4T0 D sBasiercs pacwupenmem Dy, ecnd Begkoe
CyXJeHue, AoKkasyemoe B Dy, nokaszyemo .8 D, (B aTom
crydae, OUeBHAHO, BCSIKOE ONPOBEpPXKHMOe B Do cyXaAeHHe
OnpoBepXHMO H B D.) DByiaem roBopHTh, 4TO JEAYKTH-
Ka Do nonosnuma, eciiv CyIllecTBYET ee nOHOAHeHUe, T. e.
pacinHpeHHe, ABJSIOLIEECS CHHTAKCHYECKH HEIPOTHBODe«
YHBOH W CHHTaKCHYECKH IOMHOH deaykrakoH. [IpuBenen-
HHIH BBIIUE NPHMED YCTAHABJHBAET HOHOJAHHMOCTDL NYCTOH
ACAYKTHKH — A€NYKTHKH, B KOTOPOH HH OJHO YyTBepxKje-
HHe He A0Kadymo. Mcnosb3ys NOHsITHe NONMOJHUMOCTH,
MBIl MOXKEM NPEAJOXUTL B KaueCTBe CHHTAKCHYECKOTo Ba-
puaHTa Teopemnl I'énesst Takoe yTBepKACHHE!

CYueCTsyerT HenonoanRuUmMan 0edyKTuxa.

Onnako 310 yTBepKAeHHEe GecCofepKaTeNbHO, TAK KAK
BCSIKAsl CHHTAKCHYECKH I[POTHBOpEUHBAs [eAyKTHKa He-
nonoaHuMa. Kpome rtoro, HaM xoresnoch O, YTOOH H3
CHHTAKCHYECKOTrO BapHaHTa TEOPEMEl O HEMOAHOTE BH-
TeKaJ JAOKAa3aHHbH HaM{ CeMaHTHYECKHH BapHaHT. Mu
YROBJAETBOPUM 3TOMY TpeloBaHHIO, BHOpaB Takyw ¢op-
MYJIHPOBKY:

CYU,CTBYCT HENPOTUBOPEHUBASL HENOROAHUMBA OedyK-

- TUKAQA.

(Orciona cnelyer HecyllecTBOBaHHE HOJHON HeNpOTHBO-
peuHBOH NEeAYKTHKH, TaK KaK Takad ACAYKTHKA ABJSJAACD
On nonoJiHenHeM Jobo#l HenporuBopeunsoii.) Ha sroii
¢opMyJIHPOBKE MH M ocTauoBuMcs. Ho Hpexje yem mo-
Ka3uBaThb CHPOPMYJHPOBaHHOE VTBepXKACHHE, OOBIACHHM,
YeM OHO Jyyllle HCXONHOH CEMaHTHYECKOH (OpMyJaupoB-
Ki, — Belb B HEM Mbi T'OBOPHM O HENPOTHBOPCHIBOCTH,
onpejlesiede KOTOPOH anedjHupyeT K HCTHHHOeTH. Heno
B TOM, 9TO HEHPOTNBOPEUUBYIO HENONCJAHHMYI JSAYKTHKY
MOXXHO YKa3aTb $IBHO H YTBepPXKJIECHHE O HENQNONAHUMOCTH
3TOH AIBHO 3aJaHHOH JAEJVKTHKH yKe HHKaK He aieJJiH-
PYeT K NOBSAITHIO HCTHHHOCTH. (KOHeuHO, UEeHHOCTH 3TOrO
YTBEpXKICHHS B HAIUHX TIJa3axXx onpelciasieTcs HalUueH
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Bepoii B HeNMpOTHBOPEUYHBOCTb 3TOfi RenyKTHkH.) [lepef-
JeM Temepb K [AOKAa3aTeJbCcTBY - c(HOPMYJIHPOBAHHOID
yTBepxKaeHns:, Iaa aToro HamM NoHaJoOSITCS HEKOTOpHIE
HOBHIE IIOHSITHA H3 TEOPHH AJIrOPHTMOB.

3. Heorneaunmbie mHOXKecTBa. [Tyctes K — aadasur, 4
u B — Hemepecekawluuecsi noamuoxecrsa K*®. Byaem
FOBOPHTH, 4TO MHOXKecTBo C ordeaser A or B, ecain A <
< Cu B1C= . Ecin muoxectso C ornenser A or B,
T0 ero aomnoJHeHne (o K*) orzensier B ot A. Byaem
TOBOPHUTL, 4T0 A u B oTdeaumel, ecjiv CyulecTBYeT pas-
pemiHMoe moamMHoxkectBo C MHoXKecrBa K®, orredasio-
mwee A or B. (B arom ciayyae nononnexnune C sBiser-
CA paspelluMBIM MNoaMHoxKecTBoM K%, oraeastoumunm B
ot A.)

Jlemma A.2. Henepecexaroujuecn muoixecrsa A u B
otleaums. T020Q U TOALKO TO20Q, Ko20a (hyAxyus u3
K® 8 N, onpedesennan coornouenuem

i, ecant xe A,
f(x)=4 O, ecau x e B,
re onpedesena, ecau xe& Al B,

umeer 8cro0y onpefdeneHHOe 8biLUCAUMOE NPOOOANCeHUe.,

HoxaszarteabcTBO. Ecan g—Bcioly ompejeseH-
HOe BBIYHCJHMOe MNPOAOoJIKEeHHe [, TO pa3peliHMoe MHO-
xecrBo {x]g(x)=1} orzensier A or B. Hao6opor, ecau
paspemnMoe MHOXKecTBO C otaenasier A or B, To Bhiuuc-
JuMaa (yHKUHA g, paBHas | Ha 3yeMeHtax C u 0
BHe C, mpoaoaxaer f.

Jlemma A3. Cywecrsyror nepeuucasumeie neordeau-
Mole NOOMHOMercT8q

HokaszateuancTBo. CormacHo mpeasiayuiel gemMme
IOCTATOYHO [JOKAa3aTb, 4YTO CYIIECTBYeT BHYHCJIHMAS
¢byuknusa A u3 N B N, npuHuMawomas Juius a8a 3Hade-
Hust — 0 u 1-—H He uMelowas BCIOAY ONpPeReJEeHHOro
BHIYHCJAUMOTO IPOJOJIKEHHA.” B 3TOM cliydae nepeuncsin-
MBle (corsiacHo JeMMme 6 H ciaeAcTBHIO | akCHOMEI mpo-
Tokosa) MHoxecTBa {x|hA(x)=1} u {x|h(x)==0} 6yayr
HeoTaequMbl. UTOOBI NOCTPOHTL (PYHKUHIO A ¢ YKa3aHHHL-
MU CBOHCTBaMH, paccMOTpuM (cjelysl I0Ka3aTeJNbCTBY
CACACTBHA 4 akCHOMBI Hporpammsl B § 5) ¢yHkuuio 4,
OT KOTOPOH HHKaKasi BBIYHCJAHMAsl (QYHKUHS He MOXKeT
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OTNHYAThCA BCioay. PyHKUHIO A onpeaeanM Tak:
1, ecan d(x)=0,
0, ecau d(x) ompepeneHo
H He pasHo 0,
He ompezneJieHo, ecau d(x) He ompenelieHo.

h(x)=

Besikoe Bcioly ompesiesieHHOe HPOROJIKEeHHE (GYHKIMU A
BCIOAY OT/iHYaercs or d, M03TOMy He MOXKeT OBIThb BHI-
YHCJIHMBIM.

C nmoMouibio MOHATHSI HEOTAEIUMOCTH MBI CHOPMYJIH-
pyeM NPH3HAK HENONOJHHMOCTH AeAYKTHKH. |

Teopema A.l. Ecau mnoxecrsa Ooxkasyemvix u
onposepxcumbix 8 0annoli OedykTuke cyxdenuil Heorde-
AUMbL, TO 3TA OeOYKTUKA HENONoOAHUMA.

HokasarteabcrBo. Ecan 3ra geaykruka Humeer
MOMOJIHEHHE, TO MHOXKECTBA A0Ka3yeMHX H ONPOBEpIKH-
MBIX B 3TOM IIONMOJIHEHHH CYXKIEHHH — HellepeceKalouime-
cf IepevHCJHMBIe MHOXECTBAa, Aaloline B O0beiHHEHHH
MHOXKeCTBO BCeX cyxXaeHuil. B cuany seMMmbl 3 Kaxiaoe u3
HHX, B YaCTHOCTH, MHOXKECTBO S J0Ka3yeMbIX CYxKJIeHHH,
IBJSICTCH pa3peluHMbIM NOAMHOXKECTBOM MHOMKECTBA BCex
CYXKJAEHHH H, CJ€L0BATEJNbHO, Pa3pellHMHIM IOAMHOXKe-
~ctBoM MHoxectBa A™. MuoxecTBo S oraeidsier MHOXKe-
CTBO JOKa3yeMBIX B HCXOAHOH JIEeAYKTHKE CYXJIEHHH OT
MHOXECTBa CYXJCHHH, ONPOBEPXKHMBIX B HEH, 4YTO MpO-
THBOPEUHT HpPeANOJIONKEHHIO.

4. NocTpoeHue HemomoAHHUMOH penyKTHKH. Mpl 1o-
CTPOHM HENONOJHHMYIO JeAYKTHKY, NpHMEHss Teope-
My A.l. Ilyctb P u Q— mepeuHcjiHMBIe HEOTAEJHMBIE
noamHoxkectsa N (MX cyllecTBOBaHHE YCTAHOBJIEHO B
deMMme A.3). MHoxectBO P apudpMeTHUHO IO aKCHOME
apupmernysoctd (§ 5); nycte @ — dopMmyJia, ¢ KOTOPOil
oHo conpsikeHo. O6osnaunm uepe3 [n & Pl dopmyay
Saza (n—uudppa); popmyna [n & P] ucruuHa Toraa H
TOJLKO TOrja, Koraa n < P. Jlas kaxzaoro n n3 P pac-
CMOTpHM (HCTHHHYI0O) dopmyay [n e Pl; ana kaxjaoro
n n3 @ paccMorpuMm (TakxkKe HCTHHHYIO) GOpMYJy
1[n = P]. PaccmorpeHunle ¢opmynas obpasyior mnepe-
yHcJIHMOe MHoxkecTBo. CorJsacHo teopeMme 1 cymiecrsyeT
BEeIYKTHKA, B KOTOPOH AOKa3yeMbl 3TH (POPMYJB H TOJb-
KO OHH. DTa NeAYKTHKA HempoTHBopeuHsa. JloKaxeM, 4T
oHa HenomojHuma. CorjaacHo TteopeMe A.l aas 3Toro
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JOCTATOYHO ROKA3aTh, 4T MHOIKECTBA HOKABYEMBIX H
ONPOBEPXKUMEX B HeH (OpPMyJ HEOTAeNHMBI; IOKaKeM
a10. Ecan n < P, to hopmyna [n < P] nokasyema, ecau
neQ, to dopayaa fne P| onposepxkuma. [loatomy,
ecju Obl pa3peillUMOe MHOXKECTBO S OTHe s8]0 HOKasye-
Mble (POpPMYJIBl OT ONPOBEPKHUMBIX, TO Pa3pelIHMOEe MHO-
¥XeCcTB0 {w{ [n = P] = 8} orneaano 6m P or Q, uro He-
BO3MOXHO, MTak, HemonmoJHHMasi AeAyKTHKa MOCTPOCHA,

b. APUOPMETHYECKHUE MHO)XECTBA
H TEOPEMA TAPCKOI'oO O HEAPHOMETHYHOCTH
MHOXECTBA UCTHHHDBIX #OPMVI/JI
A3bIKA APUOMETHKH

Kak obwpacuaaocs B § 4, cyXAeHHs sI3EIKA apudme-
THKH SIBJSIIOTCA BHICKA3HIBAHUSIMH O CBOHCTBAX HATypaJb-
HOTO pPsiZa u omepauuwdl CcJI0XKeHHs H yMHOXKeRusl. OHu
GBIBAIOT UCTHHHBIMHU A JroXubiMu. [ag dopMydas ¢ mapa-
MeTpaMH BOHPOC <HCTHHHA OHA HAH JOXKHA?» JIHIIEH
cmuicaa. Ecanm Mbpl BMECTO mapaMetrpoB (QOpMyJibl TOJ-
CTaBUM LHQPH, To MNOJYUYUM CYXKIAEHHE, HCTHHHOCTL KO+
TOPOTO 3aBHCHT OT TOTO, KaKHe UMEHHO IW(PPHl M NMOJ-<
cTaBH/TH. TakuM o6pazoM, OpMYALl ¢ HAPAMETPOM MOXK-~
HO HHTEPNPETHPOBATh KAaK CBOHCTBA HATYDPAJLHHIX YHUCE].

[Ipemep 1. PesymbTaT NOIACTAHOBKH 71 BMECTO X
B hopmyay dxq({(xe 4 x2) == x1) ABAAETCA HCTHHHHIM CY-
XKAeHUeM TOTAAa M TOJNbLKO TOTAA, Korjaa 7 4eTHo. [To3To-
MY MOXKHO CKa3aTh, UYTO 3Ta (OopMyJ/ra BhIpaxKaeT CBOH-
CTBO «X; 4eTHO». [ OBOpPST Taxxke (He BIOJHE KOPPEKTHO),
uyto 3Ta dopMyaa HCTHHHA NPH YETHHIX 3HAYCHHUAX X; H
JOXKHa IPH HEeUeTHLIX 3HAYeHHAX XI.

[Ipumep 2. Popmysa

Tz ((x; + x3) == xp)

BLIDAXKAET CBOMCTBO «X| << Xo2.
[Ipamep 3. Popmyna

o (%, * x9) = X3)

BBIDaKa€T CBOMCTBO «X| DEHHT X3».
[Ipumep 4. O60o3waunm GOPMYAY U3 HpHUMepa 3 ye-
pe3 [x; memnT x3]. Torna bopmyna

Vxl ([xl AEJUT .?C3]—'> (Y(xl —— l) V (x1=x3)»
BLIPAX 2T CBOHCTBO «¥3— MPOCTOR MK 43 = la.
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Mpumep 5 O6o3znaunm dopmyay u3 npumepa I
yepe3 [x; getHo}. Torna dopmyana

Vx,{[x; memur x3]— ([x; yetHo] V (x; == 1)))

BHIpaXKaeT CBOUCTBO «BCAKHH NEJNHTENDb X3 HIK UETEH, WIH
paBeH l», T. €. CBOHCTBO «X3 €CTb CTENCHb UHC/A 2».

CBoiicTBa, BhHipaxaemble (popMyJdaMHd A3HKa apHpMe-
THKH, Ha30BeM apHMeTHuecKUMH. OTOXJeCTBASS CBOH-
CTBO ¢ MHOXKECTBOM VIOBJETBOPSIOUHX eMy OOBEKTOB,
MPUXOAHM K ONpEAEJEHHIO apH(pMeTHYeCKOro NOAMHOXKE-
ctea N%, uacTHbiM cayuaeM KoToporo (npu R==1) Oy-
neT fRaHHoe B § 4 onpejeneHHe apHPMETHYECKAX NOAMHO-
xkects N.

Naaum Tounble ompenenenus. Ilycrs o -=gopmyna
A3HKa apu@MEeTHKH, Wi, «.., Wp— NEPEMEHHHE, (i, ...
..., Cp— LADpPHL. Pe3ysbTaTom NOOCTAHOBKU €1y «-vy Cp

gMmecro wy, ..., @Wp 6 o Ha30BeM GopMyay
wt ere W w Eﬁl2 wl
\S(:1 .ee cppa -T—Sc: P Sc’ Scl o,

MoJiyqyalomyiocs H3 o nocjenoBaTe bHON NMOACTaHOBKON
i, ..., Cp BMECTO Wi, ..., Wp. (Herpyaro mOHATH, UTO
pe3yJsibTar MOC/eJ0BATeJNbHOrO BHINONHEHHS HECKOJLKUX
IOJCTAHOBOK He 3aBHCHT OT MOpPsANAKa, TaK 4TO MOXKHO

wl! ...w wt

6nu10 GBI, HAIpAMep, ONPENETHTh Sc ', ,p’*’a KaK S;' ...

w
...Scppa—HOJIyT{HJIOCb 6 To xe camoe.) Ilycrs o —

dopmyna apudMeTHKN, He HMeIoMasg NapaMerpoB, OT/uts
HbBIX OT X1, ..., Xk PacCMOTPHM TNOAMHOMKECTBO NZ, cos

crogimee u3 Tex {1, ..., Cr), AJS KOTOPHX CYXACHH®

S’Lfl“'f:a HCTHHHO. ByjaeM roBOpHTb, 9TO OHO CONPAJN&s
oo

no ¢ popmyJot a. MAroxecTBa, CONpAXEHHbIE € bopMy=
AaM¥ sI3bIKa apHdMeTnKH, OyAeM Ha3bIBaTh apugpmettis
ueckumy. Tlpu k=1 Mul npuxonuM X (AaHHOMY B § 4)
onpepesenui0 apHOMeTHIECKHX MMOJIMHOKECTB HaTypaJjbe
goro paxa. Vicnoan3ya ynoMHHaBiIeecss OTOXAECTB/ICHNS
CBONCTB ¢ MHOMKECTBAMH YAOBJETBOPSIOMNX HM ofBbex
roB, MM OyZeM TOBODHTb Takke 00 apH(PMETHIHOCTH
CBOMCTB HAaTypaJbHHIX YHCel. |
[Ipamep 6. Muoxkecrsa {{xy, 22y | x; == x5},
{(xy, X2, X3)] %1 4 X0 == X3}, {{x1, %3, Xa)| %) X3 == %3} ABAA-
IOTCA. AapH(pMeTHYeCKHMH, TaKk KaK CONpAXKEHH G



¢dpopMysnamu
X1=x%3, (K14 x)==x3, (%, %)=13.

-

IMTpumep 7. Muoxecrso {(xi, x2)|x; << x5} comps-
KEHO ¢ (opmyJ/ioH NpHMepa 2 H MOTOMY SIBJSIETCS apudg-
METHUYECKHM.

[Tpumep 8. Muoxecrso {(xi, x2)|x; meaut x,} siB-
J€TCsT apu@MerHuecKuM. [lag Toro 4To6bl MOCTPOHTH
popMyay, ¢ KOTOPO#l OHO CONpSIKEHO, HYyXKHO CJierka Ine-
peneiarb GopMyJy H3 mpuMepa 3, 3aMeHHB B Heil X9 HA
X3 H HaoboporT.

[lpumep 9. MHOXeCTBO NpPOCTBIX UHCEJN H MHOMKe-
CTBO CTeMeHeH Uucaa 2 — apuMeETHUECKHE NOAMHOMKe-
CTBA HaTypaJsbpHOro pazna. (CM. mpumepn 4 1 5.)

CpoiicTBa apudmerHueckux noimuoxects N, ykasan-
Hhle B § 4, OCTAalOTCS BEPHBIMH H /i1 apH(MeTHYECKUX
noamHoxkecTs N B uactHocTH, Bepna cuaeaywoumas

JlemMmma B.l1. a) Honosnenue x apugmeruiecKomy
nodmnoscecrsy Nk (0o N*) apugmeruuno;

6) nepeceuenue u o6vedunenue apupmeTuveckuy nod-
mroxcecTs N* apudmeruurnet.

Caenyiomas eMMa NOKa3biBaeT, YTO apHpMEeTHUHOCTh
COXpaHsIeTCsl NIPH NMEPECTAHOBKE KOOPAHHAT.

JlemMmma bB.2. ITycre o— nepecranosxa mnoxmecrsa
{1, ..., B} (1. e. e3aumno o0no3naunoe oToGpamenue

€20 Ha ceba), M — apugpmeruueckoe nodmuomecrso N,
To2da mHoaxcecrso

MU={<xla c s ey xk)'('x()' (1)s =+ +y Xg (k))EM}

apugmeTusHo.

JlokasareascrTBo. Eciu mHoxecTBo M conpsi-
KeHO ¢ (opMyJsiofi o, TO MHOXKeCTBO M° COmpsikKeHo ¢
bopmynoit o, KoTopas moayuutcs, eciu B dopmyse o
BCIONy 3aMEHHTb BCe IepeMEHHBIe M3 CIOHCKA Xi ... Xz
Ha COOTBETCTBYIOlIHE NEPEMEHHBIE H3 CHHCKA Xg(1y ...
e xO'(k).

Cienyoume JeMMBl CBA3BLIBAIOT KJ4CCH apHpMeTH-
UeCKHMX MoAMHOXKecTB NF NpH pasanunnix A.

JlemMmma B.3. Ecau M—apugmeruueckoe nodmmuo-
acecreo  N*, 10 muomecrso M X N'— apugmeruueckoe
nodmnoxcecreo N+,

HokaszatenncrBo. B camom nene, MX N! co-
NpAXKEHO ¢ TOH Xe dhopMyJoH, uto u M,
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JJemma B4, Ecau muomecreo M= NH agpupme-
TUUHO, TO e20 npoexyua M’ na nepssie k oceii, pasuas

(CTRTIE AN 1= PHR IR P 7Y (¢ TN F9W) X =7 §} §

aeaserca apupmerudeckum noomnoxucecreom N~

HokasaTeabcTBO. B camom pmene, ecau M conps-
XeHo ¢ dopmyaoit a, To M’ conpsxkeHo ¢ dopmyJod
Elxk“ Elxk+zoc..

Coueras snemMel b.2 u b.4, MOXHO jpoKasaTh apud-
METHUHOCTh IPOEKLHH apuPMeTHUECKOI0 MHOXKECTBa Ha
J100bBIe OCH.

[Tycte M < N2 — apupmernueckoe MHOXKecTBO. Jlid
kaxjaoro ne N paccmoTpuM M, — «n-e¢ ceueHHe MHO-
JKecTBa M», MHOXKECTBO TeX X, AJs KOTOpHIX {1, x) & M.
bynyun npoeknuern wmuoxectBa ({n}X N)1M, ouHo
apupmeruno. HasoBem MmHOXecTBo M = N? yuusep-
canrbHoim apudMeTHUeCKHM MHOXKECTBOM, ecaHd Jioboe
apupMeTHueCKoe NoaMHoXKecTBo N $BJAsSETCS ero ceue-
nueM. OKa3nBaeTcs, TaKoro ObLITh HE MOXKeT.

Teopema DbB.l. Yrusepcarvneix apupmeruseckux
MHOMCECTB He cyulecTsyer: kaxkoso 6b: Hu bGbiio apugpme-
Tudeckoe muoscectréo M < N2, cyujecrsyer apuipmeruue-
ckoe muoxmecrso Q= N, koropoe oTauuno or 8cex ce-
qenuil mroxcecrsa M.

JloxasaTeabcTBO, MuoxecTBo Q={x|{x, x)e&
¢ M} apudMeTHuHO, TAaK KakK sB/As€TCS IPOEKIHEeH MHO-
xeetBa (N2N M)N{Kx, v)|x =y}. Ono He MoxKeT OBITH
ceuendeM M: ecau Onl Q paBHAJOCh M,, TO IO onpepeJe-
HHIO M, MH HMead 6t n = Q < (n,n) & M, HO O
onpejaeseHuio  UMeeT MeCcTO COOTHOUIEHHE

neQ<-(n ne&EM.

(dpyrumu caoBaMu, MHoxectBa Q U M, mo-passHomy Be-
AyT cebs MO OTHOLUEHHIO K UYHCAY 71, 1I03TOMY He MOTYT
COBIaaTh.)

Hasosem ¢yuknuio f u3 N* B N?! apupmeruuecrot,
ecu ee rpadHK — apHPMETHUECKOE NoAMHOKecTBO NF¥L,

Jlemma B.5. O6pa3set u npoobpasel apupmeTuiecKux
MHONCECT8 npu apupmerudeckux QYHKYUAX apugpme-
TUUHOL. '

HNoxkxaszaTeabcTBo. PaccMoTpuM, Hampumep, o0-
pa3 apudmernueckoro MuoxecTBa A < N npu apudpme-
thueckofi ¢yukuud f uz N B N. DT1oT 00pas ecTb
npoexuus MHoxectBa (rpaduxk f)N(A X N) u moatomy
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apudmernuen. Ilpyrumu caosaMu, eciun uepes [f(x;)=
== x3] ©c003HauUNTD GOpPMYyNy, ¢ KOTODOH CONpSKeH Ipa-
$ux f, a uepes [x; = A] — dopmyay, ¢ KoTopoii comps-
®cHo A, To dopmyaa

Ax ([f (x)) = %] A [x, = A))

OyieT UCTHHHA AJSA TeX H TOJAbKO TeX 3HAUYEHHH Xy, KO-
Topbie nmpuHajdexar obpasy A. Urobul ykazats Gopmy-
Jy, CONpSXKEHHYI0 ¢ oGpasoMm A, AocTaTouHO nepeume-
HOBaTb MepeMeHHbie (IOMEHATb BCIOAY X H X). [Ipoos-
pa3 MHoXectBa A npu GyHKUHH [ GyAeT cOpsKeH c
¢opmyoci

dxo ([[ (x1) = x2] A [xe = A)),

rre [x; & A] obosnauaer dopmy.ay, NoJIiyyamllylocs U3
[x1 & A] nepeumeHoBanueM nepeMeHHBIX.

Mpl cTpemuMes noKasaThb TeopeMmy Tapckoro, yTeep-
ZAAI0ULYIO, UTO

MHOJNMCCCTBO UCTUHHBLXY (POpMYA apupmeTuru Heapudp-

METUHHO.
Hrobbl OpHAaTh CMBICA 3TOH GOPMYJHPOBKE, HAL0 OG-
ACHHTb, 4TO MBI HMCEM B BHAY, ToBops 00 apupMerTHu-
HOCTH MHOXeCTBa (OpPMYJ — HEKOTOPOro INOJMHOMKECTBa
A%. MoXHO ONpeieJHTh 3TO MOHATHE TaK: BHOGPATH B3a-
HMHO OLHO3HAYHOE COOTBETCTBHEe Mexay A® u N (nyme-
payuro A®), conocrapiasioliee KaxaoMy cnoBy X uz A®
HEKOTOpoe HaTypaJbHOe YHC/I0 (HoMep caoBa X mpH 3Toil
Hymepauun), u Ha3bBaTh MHOxecTBO M <A™ apud-
METHYECKHM (OTHOCHTE/ILHO [AaHHOH HymepalUuu), ecsil
MHOZKECTBO HOMepOB cJioB M3 M saBisieTcs apudpmeTuue-
CKHM noaMHoxectBom N.

Koneuno, 310 onpeneneHne 3aBucdT oT BhGopa HY-
Mepaunu cjoB asndasura A. HasoBem nse Hymepanunm
apupieruieckKu 3K6USAACHTHOIMY, eclH (QYHKLHH, 1a10-
li(He N0 HOMEpY CJoBAa B OJHOW H3 HHX HOMED TOTO Ke
C/I0Ba B JPYTroH, apupMeTHUHBbI.

Jlemma B.6. Ecau mnosecrso M= A® apugpmeruu-
HO OTHOCUTEAbHO OGHHOUI HyMepayuu 1y, TO OHO apud-
METUHHO OTHOCUTEALHO A1000L HYMePAYUU T, apupmeTu-
Y4eCKu 3K8UBANEHTHOU M.

JJokaszareanctTBo. [lo YCJIIOBHIO MHOMXECTBO
71 (M) (cocrosiiee M3 71-HOMEPOB CJIOB M3 M) apupme-
TH4HO. MroxectBo mp (M) siBasietcst obpasom ) (M) npn
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apudmernueckoii (0o yCJAOBHIO) GYHKUHH, [Aaolledl
Tp-HOMEpa 1[I0 -HOMEpaM, N03TOMY OHO TaKxe apud-
MEeTHUHO.

OkoHuaresbHoe onpefeseHne apHPMeTHYECKHX MHO-
KeCcTB CJ0B B ajdaBuTre A TaAKOBO: apumeruxeckumu
Ha3bIBAIOTCH MHOXKECTBA, apHPMETHUECKHE OTHOCHTEIbIO
BHIUHCJAMMBIX HyMmepauud mHoxectBa A%, (Hymepauus
Ha3biBaeTcA 8vlyucaumod, ecad GYHKUHA, CONOCTABJISIIO
Hiasi CJAOBY €ro HoMep, BblUncIuMa. B 3ToMm caydae Bbi-
yiicauMa u obpatHasd PyHKLHSA, CONOCTABJIAWOUIAS YHCAY
N CJOBO C HOMEDPOM 1, CYLIECTBOBaHIie BLIYHCAHMBIX HY-
mepauuil A® ycraHojaeHo B npumepe 3 u3 § 2.)

Uro0u A0OKa3aTb KOPPEKTHCCTbL 3TOTO olipeleseHlid,
JOCTATOYHO IOKa3aTb, YTO BCE BHIUHCJAHMBIE HYMEpauHy
apHQMETHUCCKH 3KBHBAJEHTHBL. Ecau my H fip — BbIUliC-
JHMble HyMepauuu, To (yHKUHS, CONOCTaBAAWWIAA HO-
MEpy CJIOBa OTHOCHTEJDBHO 1 HOMEp TOTO e ¢/]ACBa OT-
HOCHTEABHO g, BbluucauMa. (Oua BbluncasieTcs cJjeaylo-
HIHM aJITOPHTMOM: HOJIVUIIB apryMeHT x, fiepelnpall Bce
caoBa aadaBuTa A, BbHIUHCASAH HX m)-HOMepa U KAH MO-
ABJEGHHA CJOBa, Yy KOTOPOTO fj-HOMEp paBeH x; naiasd
3TO CJOBO, BbIUHCJAN ero me-Homep.) [losToMy Koppekrt-
HOCTb OyAeT AOKa3aHa, €CJay Mbl YCTAHOBHM, HTO BeDHA
cjaeayiolas JemMma,

Jdemvsa B.7. Beakas soiuucausias gynxyus u3 [N°
8 N7 apupreruuna.

JokaszaTeabcTBO. ['padnk BHIUHCAHUMOH (DYHK-
naun u3 N° B N7 ecTb nmepeyncauMoe NOAMHOMKECTBO
NP4 (cnmeacTBHe 3 aKCHOMbBI MPOTOKOJA), NO3ITOMY Tpe-
6yeMoe yTBep:;KJaeHite BbITEKaeT 113 CJACAYIOULeHd YyCu/eH-
HOI (DOPMBI aKCHOMBI apUPMETHUHOCTH:!

BCAKOE NEePeduUcAusioe NnodmMHoNCecT80 N
TUHHO.

(B § 5 akciomoii apucpMeryunocTd Oblst Ha3BaH 4acTHLIN
cayuyail 3Toro yTBEp:KIAEHHSA, BO3HHKaloUWHH npH £ == 1.)

Teopema DB.2. Mnoocecrso T uctunnoix opitya
apuPMeTuUKU HeapupMeTU4Ho.

HokaszarteancTBO. [lokaxeMm, uro ecan Ow T
6bil0 apH¢pMETHYHO, TO B NpOoTHBOpeuun ¢ Teopemoil b.l
cyillecTBOBaao Obl YHHBEpPCAa/AbHOE apHPMETHYECKOE MHO-
kectBo. Coenysa Iénemio, HazoBeM (QOPMYJbl, HE HMEIO+
e OTVIHYHBIX OT X; IapaMeTpoB, KAaccossimu. Mio-
JKECTBO BCeX KJaccoBbiXx (GopMmyJa— paspemiyMoe OG-
MHOXKECTBO [epeuHCAHMoro MHoxecTBa A™® H MNOTOMY

a3

% apugre-



NepeYUcaIuMo. 3a(UKCHPYECM KaKoe-HUOYAb BHIUHCIHMOE
nepeyncieHue oo, &y, %2, ... MHOXKECTBA KJacCOBLIX POp-
MyJa. PaccMoTpuM MHOXKECTBO

M = {(n, m)| pe3ysbTaT NOACTAHOBKH M BMECTO

Xy B @, — HCTHHHOe Cy:KaeHHe}.

OueBiiiHO, n-¢ CEYEHHE 3TOT0 MHOMXKECTBA CONPSXKCHO C
bopMyJION @y, @ TOTOMY CEeYCHHUSAMH 3TOTO MHOXKECTBA AB-
JsI0TCS BCe apuMeruueckue noamuoxkectsa (N, Ocraer-
Cs1 MOKasaTb, YyTO eciu Obl T Obwio apudMeTHuso, To 0 M
Obl10 Obl apu(MeTHuHo. BecnoMuHas onpejeseHde apud-
METHYHOCT} MHOXKECTBa CJOB, 3aUKCHPYEM MPOI3BOJIb-
HYI0 BBIUHC/JAHMYIO HyMepanHuio ciaoB andasuata A®. [lycts
I" — MHOXecTBO HOMEpoB ¢/10B u3 T mpu 3ToH HyMepa-
nd. PyHkuusa S, comocramiswouias nape {n, m) HOMEp
CJI0BA, ABJIAIOLLErOCA pe3yJAbTaTOM HOACTAHOBKH /M BMe-
CTO X; B Qn, BBIYMCAHMA H, CJAELOBaTEJbHO, apH(pMETHI-
Ha (1eMma B.7). Muoxkectso M sBasercs npooGpasou
Mucxkecrsa I’ npu ¢oynkuud S. ITosromy us apudmernu-
HocTH T’ BuiTekaeT apudmeruunocte M (nemma B.5).
Teopema B.2 nokasaHa.

AHaJHu3 JCKasaTeancTBa TeopeMbl B.2 mokasbiBaer,
4TO OHO CBSI3aHO € «MapajokcoM Jaxeua». KopoTko cka-
KeM 00 3TOI CBA3M,

[Tapancke JaxKeua cocrour B ciaeaywoumeM. Hekro 3a-
aBaseT: «To, uto A ceilyac roBopw, goxkuO0», McerunHo
HJAM J102KHO ero BoICKasLiBaHne? JIo6oli U3 OTBETOB Befer
K NPOTHBOpEYHIO. Ecan npeAno/sioXurtb, 4TO OHO HCTHH-
HO, TO B CHJIY CBOGIC CGOCTBEHHOI'O CMBIC/IA OHO JIOJIXKHO
ObITb JIOKHBIM U Hao6opoT. M3soxkuM Temepb paceMor-
pDeHHO€e JOKa3aTesabcTBO TeopeMbl B.2 B dopMme, OsH3KoM
K 9TCMY apaioKcCy.

[lycTs MHOXKECTBO HOMEPOB HCTHHHBIX CV:KIACHUI
apu@MeTHKH apuPMeTHuHO, 00603HAUUM uepe3 [CJaoBO ¢
HOMEPOM X3 HMCTHHHO| ¢opMyJy, €LHHCTBEHHBIM [apa-
METPOM KOTODGH ABJSAETCA X3 H KOTOpas BhIpaxkaeT CBOIi-
CTBO «CJOBC C HOMEpPOM X3 NPUHAAJCKHT T», T. e. CBOW-
ctBo «x3 = T'», Pynkuusa S apudMeTnuyHa; 0603HAUHM
qepes

[¥3 €CTb HOMep pe3yabTaTa IMOJACTAHOBKH Xg
B X1-10 KJaccoByio opmyay]
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dopMyay, ¢ KoTopoil compskKeH Tpadux dyurunn S.
GopmyJia

Ax; ([c10B0 ¢ HOMEpOM x3 HCTHHHC) A
A [x3 ecTb Honep pe3yJabTaTa MOACTAHOBKI o
B X0 K.accoByio ¢opmyay])
HMeeT mapaMeTpaMH Xy H Xo; C 3TCH QOpMY.JI0#l CONpSH-
sKeHO MHOkecTso M; o6o3HauuM ee
[pe3ayJsibTaT NMOACTAHOBKH X2
B X;-10 KJacCOBYIO (DOPMYJIY HCTHHEH].
Jlanbiie paccy:kaeHue CJACAyeT AOKas3aTelbCTBY Teo-

peMbl O HECyUeCTBOBAHHH YHHBEPCalbHOTO apHpMeTHYe-
cKOTo MHOKecTsa. Paccmorpum Qopmy.ay

1 3x. ((x;= x3) A [pe3ynbTaT HOACTAHOBKH X»

B X10 KJ1aCCOBYIO (OpAMYTy HCTHHEH);

b wpanennd

o003HaUuM €€
[pesyibTaT NOACTAHOBKH X,
B X{-10 KJaccOBYIO (hopatyay jaomen];

OHa HUMeEeT mapaMeTpOM X; H OTBeyaeT cBCeMy 0003Haue-
HHIO B TOM CMBICJE, UTO pe3ynabTaT NOACTAHCBKH UHC.IA N
BMECTO X; B 3Ty ¢opMyJay HCTUHEH TCrAa I TOJHKC TO-
ria, KOTZa pe3yJjbTaT MOACTAHGBKH f1 B 71-10 KJAacCCOBYIO
dhopmyay noxeH. (Paccvorpeniie TGl (QOpPMYy.aBl COOT-
BeTCTBYET paccMOTPEHHIO MHOXKeCTBa (J B A0Kazatedn-
cree Teopemul bB.l.) IlocrpoenHas ¢opmynaa sBILeTC!
KJ1ACCOBOIl M, CJIeA0BAaTENbHO, WMeeT HEeKOTOpHlil HeMep
(0603HAYHM €ro 7) B HEepEUHCACHHI KIaCCOBLIX (OpMY.T.
[ToxCcTaBHM 7 BMECTO X; B IICCTPOEHHYIO Hall QoOpMy.aY,
pe3y/bTaT NOACTaHOBKH 0003HAUNM

[pesynbTaT DOACTAHOBKH 7
B 7-10 KJAaCCOBVIO (ODMV.IY JOXKeH];

5T0 — Cy¥kJieHHe, HCTHHHOe TOTAa M TC/AbKO ToMAd, KOT.d
pe3yabTaT MOJACTAHOBKH HH(PH 72 B 71-10 KJIACCOBYIO EoD-
Myay JoxeH. Ho 3ToT pesysabraT NpeicTas/icT ccOoil
He 4TO WHOe, KAK CaMO paccMaTrpuBaeMoe Haiu Cy:KAie-
Hue. MBI noayuaem, 4ToO CyxKaeHlie

[pe3ysibTaT MOACTAHOBKH 71
B 7-10 KJAACCOBYIO (DOPMYTY JGIKeH]
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HCTHIIHO TOTAa W TOJILKO TOTAA, KOTIA JOXKHO. (D10 Cy-
AACHHE MOKHO OblI0 Obl ¢ MOJHBIM OCHOBAaHHEM 0603HA-
unte (5 goxkHo].) Tloayuennoe IPOTHBOpEUYHE J0Ka3bi-
BAa€T, UTO MHOZKECTBO HCTHHHBIX GOPMYJ apHOMETHKH He-
apupMeTHYHO,

B. SISBIK AIPECHBIX NMPOIPAMM, PACLIHUPEHHBIN
APUOMETHYECKHN SI3BIK
H AKCHOMA APHOMETUYHOCTHU

B 3ToM nOpusoxkeHun Ml nocrapaemcss o00CHOBATH
aKCHOMY apHdMeTHuHOCTH. [1/MaH Hamux paccykaeHun
Takos. CHauasa MB onuem HEKOTOPHIH KOHKpETHbIH
KJ4CC aJrOPUTMOB — K/1aCC aJpeCcHbIX IPOrpamu: (PYHK-
IIH, BBIYHC/EMbBIC C MOMOWIBLIO aJTOPHTMOB H3 3TOTO
RjaaccCa, €CTeCTBCHHO Ha3BaTh aAPECHO BbIYHCJIHMBIMH.
3aTeM Mbl JOKaxKeM, 4T0 06J2CTb 3HAYCHHUI BCAKOHM aj-
PECHO BLIYHCJIUMOH (YHKUHH NpeACTaBASeT coBOoi apug-
METHHECKOE MHOXKECTBO. TeM caMbiM akcHoMa apudme-
THYHOCTH OyAeT 06OCHOBAHA — ecJH IOBEPUTb B TO, YTO
BCAKAA BBIMHCAHMAA (QYHKUHS SABJAETCS aAPECHO Bbi-
YHCJIUMOH.

BcnomorarenbHbBIM CpPeACTBOM HJisi HAc Oyaer cay-
AKHTb pacIHpeHHBIH apH)METHUECKHH fA3MIK, KOTOpPHIHA OT-
JH92€TCsA OT ONHCAHHOTrO B § 4 A3biKa apudMeTHKH Ha-
JAHIHEM  HCKOTOPBIX JONOJNHHTENbHBIX BHIPA3HTEIbHbIX
CpEACTB. Mbl NOKaxkeM, YTO MHOXKECTBO 3HAuYEHHH RBCs-
KOH aJpeCHO BBIYHCJAHMONH (DYHKHHH MOMET GbITb OIN-
CaHo (GOPMYJIOH paciliHpeHHOro apHPMETHUECKOrO S3BIKA.
3aTeM MBI IOKaXKeM, 4TO 3TO paciliupeHue Ha caMOM jieJie
HECYUICCTBEHHO W 4YTO JJIl BCAKOH QopMyJinl pacHupen-
HOTO sI3blKa MOXHO HalTH 3aMeHHTENb B OOBIYHOM S3BbIKE
apudMetaki. OTcona GyleT caefoBaTh, YTO MHOKECTBO
3HAaUCHHH 100600 afpecHo BLIYUHCAHMOMN GYHKLIHE MOXeT
ObiTh omHCaHO GOpPMY.I0i A3BIKA apudpmMeTHKH, T. €. apup-
METHYHO,

HauHem co cuenywouero mpocroro saMeuamus: ANs
000CHCBAHHA aKCHOMB apH(METHUHOCTH H IaXe ee YCH-
JEHHOTO BapHaHTa, DAaCCMATPHUBAEMOrO H HCIIOIb3YEMOTD
B NPHJIOKEHHH B, 10CTaTOYHO yMeTb JOKa3BIBATH, YTO

epathux scaAKoll ebvluucAUMOL] hynxyuu u3 N 6 N as-
ASETCA apupmeruueckum nodmuoxecteomn N2
(ITonsATHE apudmernueckoro moamuokecTsa N2 BBedeHO
B npuiaoxenuu b.) B camoM jene, nycTs 310 yTBEp K JLe-
HHe BepHO. Toria BcfiKoe NepeuyHcaHMOe NOAMHOKECTBO

i)



N apubmetnuno, Tak Kax ollo gpssercy [IPOEKiIHel rpaa
(puka nepeuncasiomlei €ro BbIYHCIHMOL Gyikunn (Jaev-
mMa b.4). Jokaxem Tenepb ycuaeHHBL BAPHAHT aKCHOMbI
apudpMernysoctd. [Tyers M < NF — IEPEUYHCAHMOE MHO

KeCTBO, g-— NEPEeUHCTAIomAas ero GVHKuua u3 N p [\
3HaueHHe (QYHKUHH ¢ Ha 4HCAe 1 npeacTaBasieT coboi
KOPTEXK H3 £k uucen: g(n)= {(g\(n), ..., grin)). Pyux-
UHH &1, ..., gr CYTb BBHIYMCIHMBIC pyHKuHE 3 N B N,
MOSTOMY B CHIY CHACJAHHOTO HaMH NPEANOJOKEHHT HX
rpaduxu apudpmernunsl. OGo3HaYUM uyepes [g:(x1) = x,]
pOpMY/Ibl, C KCTOPBIMH 3TH Tpaduky conpsaxeHol. [pa-
pux g sABnsgercs apudMeTHIECKHM MOAMHOIKECTROM NFHL
TaK KaK OH Conpsi:KeH ¢ Gpopmyol

[g1(x) = %] A ([g2 (x)=x3] A (... A [gs (x)=xr10)...).

(3zech uepes [g:(x1) = x:4,] 06o3Hauena bopmyaa, no-
Jydaolliasca us QopMmysasl [g:(x;)= x;] nepeumenona-
HHEM [ICPEMCHHDIX, IPH KOTOPOM MEepPEeMEeHHbIe X3 H Xy
SAMEHSIOTCSE ApYr Ha japyra.) MuoxectBo M asnsiercs
NpoeKUHed rpadhka g Ha OCH Xy, ..., Xpw; H NOTOMY
ABJIACTCA apUPMeETHUYCCKUM,

UTtax, mama peab-— fokasaTe, 4To rpaduk BCSKOI
BbluncauMON pyHkuud u3 N B N gpasercs apupmMeTHye-
CKHM TNoaMHoxecTBoM N2, OpHako 3Ta 3ajiaua najexo
HE TpHBHalbHa — YHTATEMb MOKeT yOeauTbes B 3TOM,
nonpoboBaB 10Ka3aTh, HANPHUMeED, apHDMETHIHOCTb MOKA -
3aTeJbHOH (GYHKUHMH C OCHOBaHHEM 2, T. e. apHpMeTHU-
HOCTh MHOXKECTBa

{(x, ) ly =2%}.

B.1. SI3bik aapecubix mporpamm. Mo onuieM cefiuac
HEKOTOPBIH K/1aCC aJTOPHTMOB CHELHALLHOTO ‘BHAA, KO-
Topele OyAyT Ha3LIBATLCA aJAPECHBIMH MPOTPaMMaMH. DTH
nmporpaMMbl OyAyT HamOMHHATh <«IPOTPAMMEI B MallHH-
HbIX KOJax» JIs peasibHO CyliecTBYeHiNX 9BM.

Alpecnas npozpamma mpejpcTaBasier coboii HoCJeNo-
BaTENbHOCTb KOMAaH[, IPOHYMEPOBAHHBIX IO NOPALKY.
Kaxpas komMaHLa uMeeT OANH H3 CAEAVIOWIHX BHIOB:

1° R{a)<—b (npucBoenue 3HaucHus);

° R(a) <= R(b) (nepechlika);

3° R(a)<-R(b)4 R(c) (croxeHue):

4° R(a)«R(b)-R(c) (ymmOKeHue);

5° HATH K n (GesycaoBumii nepexon);
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6° ECJIH R(a) =R (b)) TO HATU K m HHAYE K n
(yC/10BHBIH Tepexol);
7° CTOIl (ocranos).

3nech a, b U ¢— OPOHBOJIbHbIC HaTypa/abHbie 4YHC/A

(«<HoMepa perucrpos®»), m, n— HaTypaJbHbie HHC/A, AB-

Jsiomuecs NopsiAKOBLIMH HOMepaMH HEKOTOPbIX KOMaHJ

nporpaMmbl. [TocaenHell KoMaHAcH mporpaMMbt A0JIXKHA

ObLITh KoMaHda Bujaa 7°. B ckobkax ykasaHul Ha3BaHus BH-

0B KOMaHA. BoT npocrofi npuMep ajipecHOd nporpaMMsl
[Tpumep 1.

I R(1)<—1

2 R(2)<«1

3 R(3)«1

4 R(2)<R(2)- R(l)

5 R(1)« R(1)+ R(3)

6 ECJAU R(1)=R(0) TO HIATH K 7 HHAYE K 4

7 R(0)«R(Q)
8 cTol

AjpecHbie NPOTPaMMbl MOTYT BBIIOJHATbCA Ha (BO-
ofpa:kaeMbix) ajipecHbiX MailHHaX.

AnpecHass MaulpHa HMeer  OeCkoHeuHOe  HHCIO
yCTpOICTB, NpeAHa3HaueHHbIX AJ7 XpaHeHls (3anoMHHa-
Hiisl) HaTypaJbHBIX uHcesa. DTH yCTPOHCTBA Ha3bIBAIOTCA
perucTpaMi. B KaxXJioM peruacrpe B KazKJablH MOMEHT BpE-
MeHH XpaHHTCS (3amoMHHaeTCs) POBHO OJHO YHCJO. Pe-
THCTPBI CHabxaloTcsl HOMepaMH 0, 1, 2, ... n obo3Ha-
yarotest coorsercrsendHo R(0), R(1), R(2) u 1. 1.

Anpechas MaillHHa BbIIOJHSET IporpamMMmy B IOpAAKeE
HOMEpOB KOMaHJ; 3TOT HOPsA0K HapyllaeTcs JHlib IDH
BBIMOJHEHHH KOMAaH YC/JOBHOIO U 0€3yCJOBHOTO 1I€pPEeX0-
noB. [1pexae yeM 1aBaThb TOYHblE ONpEACAEHUs, OMHIIEM
paGoTy ajpecHoil MalXHbl M0 NporpaMMe U3 npumepa l.
[Tycts a0 Havaga paboThl B pErucTpe R(0) HaxoJuTCs
aricao 100, B ocTanbHbIX — HyJaH. IlepBble TPH KOMaHIbI
3a1al0T HayadbHble 3Hauerns peructpoB R (1)—R(3). Co-
gepxkumMoe perucrpa R(3) He MEHACTCA BO BpeMsA NaJb-
Hellllero BbIIOMHEHHI MPOrpaMMbl, COAEPKUMOC PCrUCTpa
R (1) ppevs OT BpeMEHH YBCJHYHBAETCs Ha I (komaH-
na 5; manomsuM, uTo B R(3) BCerja XpaHHTCH 1), co-
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AepxkuMoe R(2) BpemMs OT BpeMeHH VMHOXKaeTcsi Ha
3HAUCHHC, xpaHameecs B R(1). Buinoaxene nporpammur
3aKaH4YHMBaeTcs, Korja coiepxumoe R(l) cranosuTcs
paBHbIM coiepKumMomy R (0). HMamenenue comepxumoro
PETHCTPOB C TCUEHHEM BPEMEHH OTPAXKEHO B CJCAVIOULEH
Tabinie:

HowMmep
KOMaH bl R (0) R (1) R (2) R (3) R (4
I 100 0 0 0 0
2 100 1 0 0 0
3 100 1 1 0 0
4 100 1 I 1 0
5 103 1 I 1 0
6 100 2 1 1 0
4 100 2 1 1 0
5 100 2 2 1 0
6 100 3 2 1 0
4 100 3 2 1 0
5 100 3 6 l 0
6 100 4 6 1 0
4 100 4 6 1 0
6 100 99 98! { 0
4 100 99 98! 1 0
5 100 99 991 1 0
6 100 100 99! 1 0
7 100 100 99! 1 0
8 99! 100 99! 1 0

B pesysbraTe paGorshl 9TOf mporpaMMmb uucsao 99!
(=1-2-...-99) nomemaercs B peructp R (0). Eciu BHa-
yaje B R(0) xpanunocy we 100, a 200, o B perucTp
R (0) Gyner no okoHuauuH paboTsl moMewuieHo ucao 199!
(=1:2....-199). Ecau xe no wmauana paboTul mpo-
rpaMMbl BO BCeX PETUCTPAX XPAHHUIUCL HYJH, TO Bbi-
MOJTHCHHE NMPOTpaMMbl HHKOIAA He 3aKOHYHTCS,

Hanum Tounsie onpepenedus. Cocrosnuen aJ1p €CHOH
MallHHbl Ha3biBaeTCsl OECKOHEYHAsl MOCAEROBATEIbHOCTE
HATypa/sbHBIX 4HCeT S ==(Sy, S, ...), B KOTOpOH mouTH
BCe (BCe, KPOME KOHEUHOrO 4ucsia) u/eHbl pasusl () (Ta-
Kli¢ TIOCICAOBATEJNbHOCTH HA3bIBAIOTCH  (PUHUTHOIMU).
Ecmu sp==0, cocrosiHHe HA3LIBACTCH BAKAOUUTEAbHbIM
(COCTOSIHHEM OCTaHOBKH); €CJH So == |, COCTOSIHHE HA3DI-
BaeTCsl pabodus, a So— HOMEPOM BbINOAHACMOLU KOMAH-
Obt. HHCIIO Sy HA3BIBACTCS COOEPICUMBLM (-20 peaucrpa.
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[TycTe p—Hekoropasi ajpecHas MnporpamMma, §==
==(Sp. Si, ...) — pabouee cocrosiHHe. DynemM roBOpHTH,
YTO NpOrpaMma p ApUMeHuMa K COCTOSIHHIO §, €C/TH So-—
HOMep OAHOH H3 KOMaHA IporpaMmsl p (KOMaH[bl C HO<
MEPOM Sg MOXKET He OblTh, ety So CJAHIIKOM BEJUKO) .
B 3roM cJdyuyae Mbl ONpEAEJHM HEKOTOpOE COCTOAHHE
s/, HA3bLIBAEMOE HEenoCcpedcT8eHMbIM pe3yabTATOM NpU-
menenus npoepasmo. p K cocrogsuio s.  Cocros-
uue s ==(sh, si, ...) OUpeLenseTcs CJIEAYIOMHM O00-

pasoMm:

[° ecM KOMaHAa C HOMEpOM Sg limeeT BiuA R(a)-<b,
TO Sh==sp - 1, siy1==s;41 uUpn { #=a, Sar1==>0 (colep-
’KHMOe BceX perucrpos, KpoMme a-To, He MeHdeTcsd, B
a-ii perucTp lioMellaeTcsl YHCJAO b, MallllHa MepexoiuT
K BBITIOJTHEHHIO CJedylolleldl KOMaH/bl);

9° ecsil KOMAaHAa € HOMEpOM Sp nMeeT Bui R(a)<«
< R(b), 10 sh=s0+ 1, siv1=s;31 mpu i Fa, Sgil ==
==z 554 (COJAEPIKIINOE BCEX PETHCTPOB, KpOME @-ro, He Me-
nsercst; B a-fi perHcTp momeliaercs coaepxumoe b-ro
perucTpa; MauillHa NePeXOJIHT K BBIIOJHCHHIO CJAC1YIO-
lefi o MOPSLAKY KOMaHabl);

3° ecdi KOMaHAa C HOMEpoM So umMeeT BHA R(a)<«
<~ R(b) + R(c), To so=so-+ 1, si+1=si41 Ipu {5 q,
Shal==Sps1 - Ser1 (COAEPKHMOE BCEX DETHCTPOB, KpO-
ME @-TO, He MeHsieTcsl, B @-if perucTp nomenaercs cymma
COAEPIKUMOTO b-T0 1 C-TO PEeTHCTPOB; MAUIHHA NePEXOAHT
K BLITOJHEHHIO caeAyiollefl KoMaHaH);

4° ecsi KoMaHma ¢ HoMepoM So uMeer BHA R(a)<
«—R(b)-R(c), 10 Sh=s0+ 1, Six1=s;11 1OpH [ Fa,
Shil=Spst * Sc+1 (3TOT cayuafl oOTaHUaeTCd OT Opelbl-
AVLLEro JHLIb 33MEHOH CJIOMKEHHS HAa YMHOKEHHE);

5° ecan Komauna pueer Bug UATH K n, To si=n,
shi1==§;.1 0OpH Bcex i (Cogep:KHMOE PErucTpoB He Me-
Hsiercs, MauldHa MePexoAMT K BbIIOJHEHUIO KOMalllbl
HoMeD 1)

6° ecau Komakjga ¢ HoMmepoMm s, umeer Buia ECJIH
R(a)= R(b) TO HATH K m MHAYUE K #, TO Si+1==8i+1
OpH  BCeX I, 80 ==, @CHH Satl == Sp+l1; €CJIH K€
Sapl 7= Sp41, TO So=n (COAEPKHMOE PETHCTPOB HE MeE-
HsieTcs, Malllida NepeXoJHT K BHINOJHEeHH!0 KOMaHIbl HO-
Mep m, ecad CcOIepHHMOe a-ro perHcTpa paBHO COAED-
JKHMOMY O-rO peructpa, H K BHIIOJIHEHH(0 KOMaHJB HO-
Mep 7 B IPOTHBHOM C.1yuae);
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7° ecmun komanpa umeer Bux CTOI, 1o s, = s,
nmpu BeeX [ H $o=0 (MallHHA NePeX0IUT B 3aKIIOYN-
TeJbHOE COCTOsHIE),

OnpejeseHie HENOCPEACTBEHHOTO pPe3y.1bTaTd Mpii-
MEHEHHsT aJApeCHOH NPOrpaMMbl K COCTOSHIUIO 3aKOHUCHO.
3aMeTuM, yTO ecJH NporpaMma p NpPUMEHHMAa K COCTOf-
HUIO §, TO JHOO HemOCPeACTBEHHBIH pe3y/abTaT IpHMeHe-
HHUS1 SIBJASIETCSt 3aKJIOYHTEJbHBIM COCTOsSIHHEM, ~aubo K
HEMY LpUMeHHMa Nporpamma p (MBI IpepnoJsaraem, uto
HOMepa KOMaHJ B omepaTopax Hepexojia B HporpaMmme p
ABJAIOTCS HOMEDAMH KOMaHZ OpOorpaMMmbl p i 4YTO IIO-
CJACAHAST KOMaHda — KOMaHaa OCTaHOBa).

IIpoTokoaom mpUMEHEHHS AAPECHOH MNpPOrpaMMbl p
HA3bIBACTCst MOCJAEAOBATENAbHOCTh COCTOsSHNA s9, si, ...
..., Sk, B KOTOpOH KakJoe CJeAyIollee COCTOSHHE siB-
JI1€TCS HENOCPEACTBEHHBIM pe3yJabTaTOM MpPHMEHEeHHS [
K NpeanayiieMy, a NOoCJefHee COCTOSHHEe SBJSETCA 34-
KMoYHuTeabHbIM. CocTostHie SO HA3BIBACTCS MAUQAAbLHOLM
cocTosHMeM nporokoJsa. CyiiectByer He GoJiee OAHOrO
MPOTOKOJIA AaHHOH aApPECHOH NpPOTpaMMbl p C JaHHBIM
Haua/JbHBIM COCTOSIHMEM,; TakKol'o NPOTOKOJAa He Cylile-
CTBYET, €C/IH p HenpuMeHuMa K $° HJM ecJdH B mocJeno-
BaTeNbHOCTH, BO3HHKAIOUEH IPH MHOTOKPATHOM NpHMeHe-
HHH p K §°, He BCTpeyaeTcs 3aKJICUHTeJbHOE COCTOSHEE,

[lycte p—alpecHass mporpamma, k— HaTypaJbHOE
yrcao. PacemorpuMm ¢yskuuio [ uz Nt B N, onpenense-
MYI0 Tak: 3Havenue [ Ha Habope {aj, ..., az) ectb b
eC/H CYUIeCTBYET IIPOTOKOJ NPHMEHeHHs aJpeCHOH Ipo-
rpaMMbl p, HavyaJbHbIM COCTOSIHHEM KOTOPOI'O fBJsIeTCH
(I, a1, ag, ..., a;, 0,0, ...), a b ectb cogepxumoe 0-To
perucTpa B 3aKJIOYHTEIbHOM COCTOSIHHH 3TOIO MPOTOKO-
Jda; APVTHMII CJOBaMH, 3Hadenue [ Ha {@i, ..., Qz) eCTk
copepxumoe peructpa R(0) nocje BBIIONHEHHS IIpo-
TpaMMBbl, €CJIH Mepel ee BHIOJHEHHEM 4YHCJIA A4, ..., Qg
Oplin  nomemnensl B perucTpel  R(0), ..., R(k—1),
OCTaJ/IbHble PErHCTPHl 3amOJIHEHbl HYJASMH H mporpaMmma
HayaJla BLINOJIHATBCS C HepBOH KoMaHAbl. PyHKOHIO }
Mbl OyeM HasblBaTh GYHKUKEH, k-86I4UCAAEMOL TIPOTP aM-
MOH p (HJIH MPOCTO BbLYUCASLEMOI IPOTPAMMOH p, ecJn
3HayeHHe R ICHO M3 KOHTEKCT4).

[Tpumep 2. Tlyctb p—axpecHas nporpamMma 13
npuMepa 1. Dyuruusa fi, 1-Boluncasemas 3ToH mporpa-
MoH, TakoBa: fi(0) He ompemeneno, fi(i)==(i — 1)! npu
[ =z 1. ®yakuusa [y, 2-BelUNCAsieMas 3TOf mporpaMmoii,
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TakOpa.
i )= {

O yHKLIH, R-BblUlc/AseMble aApeCHBIMH NpOrpaMMaMH,
Ha30BeM adpecHo ebluucaumoiny GyHKIUAMH kB apryme-
top. OYeBHAHO, UYTO BCe aAPECHO BHIUHCAHMBIE (PYHKIHH
BHIUMCJAHMBI, C APYrofl CTOPOHB!, BCe BbIUUCJAHMbBIC ¢ yHK-
IMH, WM3BeCTHbie B HacTosdllee BpeMs, OKa3blBaIOTCs al-
pPECHO BbIYHCJIHMbBIMH. Takum oOpa3oM, €CTb OCHOBAHHS
NpUHATL THOOTE3Y O COBMAACHHH KJaCcCOB BBIYUCJHMbIX

¢GyHKUHH U3 N* B N u agpecHo BHIYHCIHUMBIX (DYHKUHK.
[IpunsB 3Ty THIOTe3y, Mbl B CJACAYIOMMX NyHKTax AOKa-
KeM YTBepzKAeHe aKCHOMbI apH(pMeTHYHOCTH.

B.2. PacinpeHHbiii apudmernyecknit a3bik. Bcmomo-
raTeJbHbBIM CPeACTBOM MPH AOKa3aTelbCTBe apHpMeTHd-
HOCTH aApEecHO BBIUMCIUMBIX QYHKIHH OyAeT CJIyXKHTb
paclIMPeHHB apHpMeTHYeCKHH A3bIK. Urobnl omnpene-
AHTb €ro, CJAeayeT BHeCTH B ONpeleseHue s3HKa apHO-
MeTUKH U3 § 4 HeKOTOpbIC H3MEHCHHUS.

B aadaput f3bKa A06aBuM [ABAa HOBBIX CHMBOJA U
(cumBoa AJisi 00pasoBaHHst OAHOMECTHBIX (PYHKUHOHA/L-
HHIX IepeMeHHbIX) #H @ (CHMBOJ /15 o0pa3opaHus ABY-
MECTHBIX (YHKUHOHAJIbHBIX MepeMeHHbIX). Cyopa BHAA
(v") OyAyT Ha3LBaTbCd OOHOMECTHbLMU PYHKYUOHANL-
HbLMU NepeMenHbimu, a CJIoBa BHAa (w") — OBYMeCTHbL-
MU (PYHKYUOHAAbHBLML nepesennbimu. (3Aech n = 1.)
CokpalleHHbiMH OOO3HAUEHHSAMH HJf OAHOMECTHbIX H
ABYMECTHBIX (YHKIHOHAJbHBIX MepPeMEeHHbIX 6yayTt cay-
KHTb Un U W, LloApasyMeBaeMbIMH 3HAUCHMAMH OIHO-
MECTHBIX H JABYMECTHBIX (YHKIHOHAJbHBIX NEePEeMEHHBIX
6yayT BCOAYy OnpelesienHble (QyHKUUH OT OAHOrO H CO-
OTBeTCTBEHHO [ABYX HaTypaJbHBIX aprymMeHTOB C HAaTy-
paJbHBIMH 3HauenusiMu. IlepeMeHHBIE X, Mbl ynem Ha-
3BIBATh Y4UCAOBbLMU TTEPEMEHHBIMH.

[lousiTiie Tepm@ pacCUIpPEHHOTO apHYMETHYECKOro
sI3blKa ONpeaeaiuM TakK:

1° ypcaoBas mepeMeHHas eCTb TePAM,

9 ecqm t U u — tepmbl, TO (f-4+uw) m (f-u)—
TEPMBI;

3° ecsi p — ONHOMeCTHas (yHKUHOHAJbHasd MepeMeH-
mas, a t— 1epM, 10 p(f) — TEpM;

4° ecau r— aAByMecTHast (YHKUHOHAJbHAsS INEpEeMEH-
Hast, a f U u—Tepmbl, TO r(f, u) — TepM.
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[Ipumep 1. Ciora (v4(x1)+ x3), Vs (vs (ws (x1, x2))),
wy (w2 (x1, X4), X7)  ABASIOTCH TepMaMH pacClIUPeHHOTO
apU(PMeTHYEeCKOI'0 3bIKA.

Kaxk u paubure, aaemeuraprol ¢opmyaoi HasbiBaeTCs
PaBEHCTBO IBYX TepMOB; pa3yMeeTcsl, HMEIOTCS B BHAY
TEPMbI PACUIHPEHHOTO apHPMETHUYECKOTO fA3bIKa. Popy-
AbL PACITHPEHHOTO apUMMETHUECKOTO A3bIKA ONpPeAesiioT-
cs, Kak B § 4, npu stom B 4° nepemenHas E MoxeT ObiTh
YHCJIOBOH, OJHOMECTHOH (DYHKUHOHAJAbHOH HJH ABYMECT-
HOH (pYHKUHOHAJbHOH MepeMeHHO.

[ITpumep 2. Cioopa Vo (vi{x1) = v1(x2)),
Vx1Vx2(Ul (xl) — " (xz)), leb’xing(w; (xl, xl) =
== Wy (xg, x1)) ABAsIOTCA HOPMyTamHu.

HapamneTpst TepMOB U GOPMYA ONpeReNsIOTCS, KaK B
§ 4; B KauecTBe MapaMeTpoB MOTYT BLICTYNIATb KAK 4HC-
JIOBbIe, TaK i QYHKUHOHAJDbHbIC HepeMeHHbIE.

Mpumep 3. Ilapamerpamu TepMoB us npumepa I
ABJSIOTCA U4, X1 U Xg (MEPBBIH TepM), U4, Us, W, X| H Xo
(BTOpOI TepM), wg, X1, X4 U X7 (Tpetuil Tepm). [Tapamer-
PaMu QOpMyJl U3 mpuMepa 2 SABJSIOTCS x| U Xy (neppas
dopmyna), vy (Bropas Qopmyna); TpeTbs dopmyaa He
HMeeT mapaMeTpoB.

DopMysb, He HMEIOUHe TapaMeTpoB, HA3BIBAIOTCH
CYMOenuaAmMy PaCIIEPEHHOr0 apHBMETHYCCKOTO S3LIKA.

Temepp MBI HOJKHBI ONpenenuTb, KakHe CYKACHHS
PaCHIHPEHHOTO apH@PMETHUCCKOIO s13bIKa Mbl OOBSIBJIsieM
HCTHHHBIMH. Y Hac OyaeT ABa BapHaHTa oOIlpejeseHiHs
HCTHHHOCTH A/t POPMYJ pacClIHPEHHOTO apH(pMeTHUECKO-
IO si3blKa — JIBe UHTEepnperayuu 3Toro s3blka. B opnoll
H3 HUX (QYHKIHOHAa/lbHble NMepeMeHHbie OYAYT NPUHHUMATh
B KayeCcTBe 3HAUEHHH BCe (BCIOAY onpeleseHHbie) (QYyHE-
IHH OT ONHOIO H OT ABYX HATypaJabHLIX aplyMEHTOB, B
Apyrou ux 3HaveHusAMu OyAyT UL QUHOTHBIE DYHKIHH,
T. €. QYHKLHH, OTAHYHble OT 0 JUIIb HAa KOHEYHOM MHO-
KeCcTBe apryMmeHTOoB. UTOOb He MOBTOPATH ONpEAeJeHIle
ABaxJbl, Mbl OyaeM TIOBOPUTb O KJaacce OonYycTusbix
¢yukuui, noapasyMemas mo4 HHM JHGO Kjaacc Bcex
pyuknuit, 1u60 KJIacc BceX PUHUTHLIX QYHKIHI,

Onpenesnenne yCTHHHOCTH OymeT auaJjiOrHUHO ONpee-
nexuio u3 § 4. Hopeim as1s mac Oyner cayuait dopmy.a,
HadMHAOMNXCA ¢ KBAaHTOPOB MO (YHKUHOHAJbHBIM Ie-
PeMeHHBIM. 31eCh MBI CTaNKHBAEMCs CO CJedyiowel mpo-
Onemofi: xoTenoch Obl HasBaTh, HalpuMep, GOPMYIY
Buga Vwuo HCTHHHON, ecad fAJasi BCeX HOMYCTUMBIX
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3HaueHn# v popmyaa, moayyapnancs H3 o nOACTAHOBKOMH
STHX 3HaYeHHH BMeCTO U, SBJSACTCH petuaHod. Ho B Ha-
jeM S3bplKe HeT HH4ero, 4YTo MOXKHO Obpl10 Obi MOJACTaB<
JIATb BMecTO (PpYHKLMOHAJbHBIX MEpeMENHbIX. Brixoa H3
5TOFO MOJIOXKEHHsT TaKOB: MBI JOJIXKHBI BBECTH B HA3BIK,
mOMHIMO (YHKIIOHAABHBIX IIEPEMEHHDBIX, H (GYHKIHOHA b~

(&3

qLle KOHCTAHThl — IO OJHOR 151 KaXK10H JAOMYCTUMOM
G YHKLHH.

JlanuM TOUHBIE OMpEACJCHHA. BoidepeM HEKOTOPbIA
nabop CHMBOJIOB, HaxOqsHACS BO B3aHMHO OJHO3Ha4-
HOM COOTBETCTBHH € MHOXKECTBOM AONYCTHMBbIX (b yHKIHH,
CHMBOJBI 3TOro Hafopa HasoBeM QYHKYUOHAAGHBLIU
KOHCTAHTAN U, W300pazKaloWiIMIl COOTBETCTBYIOWLUE M
dhyHkuEll. PYHKUIOHAMbHBIE KOHCTAHTDI jpeasiTcss Ha 00-
H01eCTHOLE 11 08YAECTHbIE B 3ABIICHMOCTI OT UYHC/IA aply=
MEHTOB Y COOTBETCTBYIOULell (YHKUHH. Mpr 6yzeM HOA-
CTaBJ/ISITh BYHKUNOHAAbHBIE KOHCTAHTBl BMECTO ¢ YHKILLIO-
HaIbHBIX [eDeMeHHBIX ¢ TeM Ke IHCJIOM apryMEHTOB. Pe-
3y1bTaT MOACTAHOBKI NPON3BOJBHBIX GYHKUHOHAMBHBIX
KoHCTAHT BMECTO BCeX (YHKIHOHAJDbHBIX NapaMeTpoB H
MPOM3BOIbIEIX LHPP BMECTO BCEX yHCJAOBHIX IapamMer-
POB HEKOTOPOIo TepMa (bopMy.Ibl) PaCUIMPEHHOTO apup-
VETHUECKOrO fA3blKa Ha30BeM OUEHCHHbLAL TCPMOM (oye-
HEHHOLL (Popryl0il). [ToncranoBKa MPOU3BOAUTCA TaKHM
ke o0pasoy, Kax B § 4, — 3aMeHsdIoTCA HEe BCE BXOXKIAC-
HUS MepelelnbiX, a Jullb He nonajpaoilie B SOHY JieH-
CTBIg OMHOMMEIHOTO KBaHTOpa. HaCTHBIM C/ly4daeM OLE-
HCHHOTO TepMa ABJIAeTCA INOCTOSHHBI TEpM, T. €. TEPM,
qe [Meromiuii mapaMerpoB (1, CJACAOBATENbHO, SABAAIO-
quifics TEPMOM a3blka apudMeTKi). JacTHBEIM CayuaeM
ouernelnoil hopMy/pl ABIATCH CYXAeH!e DACHIIPEHHOTO
apr(MeTi1ecKoro A3blKa.

Temepb Mbl MoOXKeM JaTbh ONpEICJICHHIA 3HQUEHU
opeHeHHBX TCpMOB M (QOopMYJ, BHOJINE AHAJOTHTHEIC
oripee’eriAM 3HaueHll MOCTOAHHDBIX TePMOB H 3aMKHY-
ThIX QOpMY (CyxeHlil) A3bKa apudMeTnKil, 3HaUeHHd
OlEHEeHHLIX TEPMOB ONpeeasIoTCa TaK:

{¢ zgauenueM LHPpH (|*) AB/IseTCH WHCJIO 71

9° apauennies olleHennoro tepMa (4 ©) CAyXKIUT
cyMMa 3Haueiluii OLEGHEHHBIX TCPMOB { M u, a 3HaUYCHHEM
ollepensoro tepma (f-u) CAYRHT npoH3BeJeHHe 3HauS«
HHT OLCHEHHEBIX TepMOB [ H U]

3° 3gayerHdeM OlEHeHHOro TepMa BHAA v{(#), rne y—
ojHOMECTH2s (PYHKUHOHAIbHAA KOHCTAHTa, & { — oueHeH-
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HBIH TepM, CJAYXKUT 3HaueHHue (YHKUHH, H300parkaeMofi
KOHCTAHTOH Y, Ha YucJge, paBHOM 3HAUEHHIO OHEHEeHHOro
TepMma f;

4° 3HayeHHeM OLeHEHHOro TepMma Bilga O(¢, i), rae
§ — 1ByMecTHas QpyHKOHOHAJAbHAst KOHCTaHTa, a [ U u—
OLleHEHHBle TEepMbl, CAYXKUT 3HaueHHe (QYHKUHH H3 N2
B N, H300paxaemoii KoHCTAHTOH O, Ha mape {3HaueHue f,
3HayYeHHe ).

Tenepb ANS onpejeseHuss 3HaYeHUH OUEHEHHBIX dop-
MYJ Mbl MOXKeM BOCIOJb30BAaThCst AAHHbBIM B § 4 omnpe-
pejeHueM 3HaueHHH Cy:KAeHHH si3blKa apH(pMeTHKH, 3a-
MEHHB CJIOBO «CYyXKJAcHHe» Ha <«OleHeHHass dopmyaa»,
«ITOCTOSIHHBII TepM» Ha «OUEHEHHbII TepM», OlOBODUB
B 7° u 8, uto & aBasgercss YHCJOBOU MepeMeHHOH, y 10-
OaBHB ABa CJCAVIOIIHX NMYHKTA:

9° oneneHnas dopmynaa JdEo, rae ¢— GVHKIHOHAb-
Hasy TepeMeHHasl, MCTHHHA, €CJdH CVILeCTByeT Takag
¢yHKLHOHAAbHASE KOHCTAHTa y C TeM e UYHCIOM apry-

MEHTOB, UTO V &, 4TO ouleHenHad dopMyJaa Sy0 HCTHHHA;
ecJIl TaKkOW KOHCTAHTHI HET, TO OleHeHHas QopMyaa
3Zo J0KHA;

10° ouenennasa dopmynaa VEo, rae §— QyHKIHOHAD-
Has IepeMeHHad, HCTHHHA, ecan A1 BCAKOH (YHKIHO-
HaJbiOll KOHCTAHTH Y C TEM Ke YHCJAOM apryMeHTOB, UTQ

y &, ouedeHHas QopmyJaa Sff,a UCTHHHA, B MNPOTHBHOM
cayuae oneHeHHas gopmyaa VEa Jaomxua.
Jlap onpejeseHUst 3HAUEHHH OLEHEHHBIX POPMYJ, MH,
B YaCTHOCTH, ONpeediJaH 3HaueHHA CYyMAACHHH pacuii-
PEHHOr0 apHdMEeTHYeCKOTO A3blKa. ITOT YACTHHIH Cayuall
OyneT AJst Hac B AaJjbHeHlleM OCOOEHHO BaiKeH.
[Tpumep 4. Cyxxaenue

Vi, Vs (Vo (0, (x)) = v (x9)) = (x; = X)),

KOTOpOe MOXKHO INpPOYeCTb TaK: <«ecJd 3HaueHHUs Bcex
AONYCTUMBIX PYHKIHA Ha X| H X2 COBMAAIOT, TO X| = Xg»
HCTHHHO npH Jarb0oM H3 JABYX MNOHHMAHHH AOMYCTHMO-
CTH — CUHTAeM JH Mbl JAONMYCTHMBIMH BCE (DYHKIIHII HJH
TOJLKO GUHHTHBIE QYHKUIH.

[Tpusmep 5. Cyxpenue

Vo, 3,V (0 ((x; + x2)) =0),

KOTOpO€ MOXHO MPOUeCTh TakK: «BCAKasg AONYyCTHMAas
¢byuxknus pasga 0 aAAsg BCeX JAOCTAaTOYHO OOMBLIHX
3HaUYeHHH apryMeHTa», HCTHHHO, ecJd JAOMyCTHMBIMH
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cuuTath (GUHUTHbIe QYHKLUHH, H JOKHO, €C/iH CYHTATh BCE
(GYHKLUHU AONYCTHMBIMH.
[Tpumep 6. Cyxaenue

Vw1301Vx1 (Ul (xl) — W (xl, xl))

HCTHHHO IpH JicOOM H3 ABYX NMOHHMAaHHM QONMYCTHMOCTH.

[Tpumep 7. Crenyiolliee cyxjieHHe yTBepKaAaeT, uTo
CYIIeCTBYeT AOMYyCTHMOe B3aUMHO OJHO3HAYHOE COOTBET-
creue mexkay N2 u N:

3&’1 (Vx13x2 3)’33 (wl (x2: X3) — xl) A
A Vi, Vi3V Vg ((wy (xg, x3) =
— w (g, %5) = (¥2 = x4) A (x3==%5))).

OHo HCTHHHO, €CJH CUHTATh AONYCTHMBIMH BCe (QYHKLHH,
H JIOXKHO, ©CJAHM CYUTATh AOMYCTHUMBIMH JHIIb (PHHHTHDIE
OYHKIHH.

[Tpumep 8. YTBepxaeHHe «IIpH BCEX X BepHO He-

paBeHCTBO 2% == x» MoxeT ObITh NepeBelieHo Cieayoulel
hOpMYOi PACIIHPEHHOIO A3biKa apHPMeTHKH (IPH JIO-
GoM 113 ABYX NOHMMaHHHA NONYCTHMOCTH):

Vi Vo, (v (0) = 1) A Vg ([x <<y~
— (01 ((x2 + 1)) =2 - v (x2))))) = X1 < vy (xp)).

3nech  [xo << xy] o6osHauaer Jxs((x2 + x3)=x1), a
[x1 < vi{x1)] oGosnauaer Jxz((x1+ X3)= v1(x1)). Cy-
JKaeHpe MoskeT OBITh HPOYHTAHO Tak: €CJH U — nocJe-
AOBATeMbHOCTH HATypaJbHBIX YHCEJ, MepBHIH YJEH KOTO-
poll paBeH | u Kaxablil CJAeAYIOUUH, BIVIOTb A0 X -+ 1-ro,
BABOe OoJibllie OpeAbaylero, To vi(xi) = x1. Oroeopxa
¢BIIAOTH A0 Xy - 1-ro» meodxoauma, ecjJH AOMYCTUMBIMHU
SBJAAIOTCA JHULIbL GUHUTHBIE (YHKIHH.

[To106H0 TOMY Kak B NpHJOXKeHHH D MBI HHTepHnpe-
THpOBaNH (HOpMy/abl f3blKa apuhMeTHKH C napamerpami
KaK Bbipa)kaiolHe CBOHCTBA HATYypaJdbHBIX YHCEI, MBI MO-
JKeM paccMaTpHBaTh (pOPMYJpl PACHIHPEHHOTO A3blKa KAK
BLIpazkalline cpoficTea yncea u GyHKHHIL

[Tpumep 9. Popuyua

Axg (v (x2) - x3) =0, (x1))

BhipaxkaeT CJeayiouiee CBOHCTBO: 3HaueHHE AOMYCTUMOII
GYHKUIM U] Ha uncjae x; He MeHblde €¢ 3HA4YeHHA Ha
ypedae xg. [locaenHee npensoxeHue siBJASAETCA (He BOOJ-
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He KOpPpeKTHBIM, TaK KakK Uy-— QYVHKIHOHAJbHAs mNepe-
MeHHaf, @ He QYHKIHUA, a x|, Xz — YHCAOBbIC TepeMeHHLie,
HO HE YHCJAa) COKpallleHneM [Ast CJACIYIOUIEro yTmep-
KAEHHs: pe3yJabTaT MOACTAHOBKH BMECTO X; H Xz HEKOTO-
pbIX nudp 11 U Az © BMECTO Uy HEKOTOPOH (PYHKLINOHAIb-
HOH KOHCTaHTbl, U300pazxkawuen AOMNYCTUMYIO (PYHKIIHIO,
TOrAa H TOJbKO TOIAA SBJASIETCsT HCTHHHOM OleHeHHO!
GopMYJIOH pacIHpeHHOro f3blKa apudMeTukd (npi mo-
6oM H3 ABYX NOHHUMAHHI AOMYCTHMOCTH), KOTAa 3Haue-
HHe 3TOH HONyCTUMOH (GYHKUMHM Ha uucae 71; He MeHblle
ee 3HaueHUst Ha YHCJE Ho.
[Tpumep 10. Popuyaa

Vi Vae3xs (v (x)) + x3) = v (1 T £2)))

BhIpaxKaeT CBOHCTBO «AONyCcTHMas (QYHKLUUA U] ABIAETCA
HeyObIBaOLLECH».

Jlaxke ecsniy OrpaHHuUUTLECA POpMynaMU pacIUPEHHOTO
13bIKa, He UMEIOUIUMH GYHKUHOHANBHBIX 1apaMeTpOB, MbI
Bce paBHo npuobperaeM HOBbBle BO3MOXKHOCTH IO CpaB-
HEeHHIO C S3BIKOM aPUPMETHKH.

[Ipumep 11. Dopmyaa

Fu ((2,(0) = 1) A Vi3 ([x; < x ]~
— (U (23 + D)= (2 - v1(x3))) A (v (x)) = x2)),

rae |x3 << x1] apastercs (yXKe ODPHUBBIUHBIM JJIS Hac) CO-
KpallenueM s Ixe((xs 4+ x2)= x1), BbhipaxKaeT ynoMu-

HaBllleeCsl BHAYaJje OPHAOMKEHHs B CBOHCTBO: «xp=2""».
(dr0 cnpaBeasiuBo mpH JioOoM U3 ABYX MOHIMaHHI a0-
MYCTUMOCTH; €CJAH CYHUTATb AONYCTHUMBIMH BCe (YHKILI,
TO OTOBOpKa [x3 << x1] dABJAsteTcs u3nuiHerl. )

CpoliCTBa HATypaJbHBIX YHCeJ, Bopaxkaembie dopmy-
JaMH paclIUPEHHOrO apupMeTHUYeCKOro s3blKa, Ha30BeM
QHAAUTUYCCKUMU WX cAa00 QHAAUTUYEeCKUIU B 3aBIICH-
MOCTH OT TOTO, CYHTAeM JH MBI AONYCTHMBIMH BCe (PVHK-
UHH HJIU ToAbKO ¢uHHTHble. OTOXKAECTBAASA CBOICTBA C
MHOKEeCTBaMH YAOBJECTBOPAIOWIHX HM OOBEeKTOB, Mbli 0Oy-
AeM TOBODHTbL Tak:xke 00 aHaJdUTHUeCKHX U c¢a1abo aHa-
JINTHYECKHX MHOXKeCTBax.

Bonee To4YHO, NycTh o — QopMyaa pacCUIHPEIHOrO
apu(METUYECKOTO fA3bIKA, He colepxalias QyHKIIHOHAIL-
HHIX MapaMeTPOB, a TaKKe YHCJAOBLIX NapaMeTpoB, OT-
JUUYHBIX OT X1, ..., Xe. 1lycte  nmy, ..., Np— 112000
ungp. [loagcraBuB UX BMECTO NepeMeHHbIX Xi ... Xz, MBI
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MOJIYYHUM CY:KJACHHe pacllHpeHHoro apupMeTHuecKoro
s13blKa. MHoxecTBo Tex {ny, ..., He), OPDH KOTOPBIX 3TO
Cy:KIeHue HCTHHHO, OyaeM Ha3blBaTb CORPAMCECHHbIM C
bopMyaoil o (ecan KOMYyCTUMBIME CUHTATb BCe PYHKUHH)
HAH ca2ab0 conpancerusia. ¢ Hed (ecyu ZOMYCTHMBIMH CUU-
TaTh JAulUb puHUTHbIEe PYyHKUUH). MHOKeECTBA, CONPsIKEH-
Hble (cna0o CcONpsisKeHHBbi€) € HEKOTOPBIMH (OpMYJIaMil
pacIIHpeHHOTo apudMeTHUECKOTO s3blKa, OyaeM Hasbl-
BaTb QHaAUTUueCKUMU (COOTBETCTBEHHO €200 QHAAUTU-
HeCKUMLL) .

[Tpumep 12, Kak nokaswiBaer npumep 11, MHOKe-

ctBo {{x,, xs)|xo==2"} ABAseTCS aHAMHTHUECKHM, & TaK-
Ke ¢J1ab0 aHaJMUTHYECKHM.

Bcsakoe apundmerHueckoe MHOXKECTBO, OYEBHIHO, SIB-
AsdeTcs ¥ aHaJUTHUYECKHM, U c¢jia00 aHaJduTHUYeCKHAM. Bro-
CJACACTBUH MBI AOKaxKeM, 4TO BCe ¢Jaabo aHaJHTHYeCKHe
MHOXKeCcTBa apHdMeTHYHbl; 3T0 O0CTOATENbLCTBO ONpasB:
apiBaer BHIGOp AJHHHOTO BHIpaxeHust «cjaabo aHaJlHUTH-
yecKHe» B KauecTBe BpeMeHHOrO TepMHHa AJAdA HX 0003Ha-
yenus. Ho He BCsiKOe aHa/MUTHUECKOE MHOXKECTBO apud-
MeTHYHO. MOXKHO J0Kas3aTb, UYTO MHOXKeCTBO HOMEpOB
ICTHHHBIX CYXKACHHH s3bIKa apHPMETHKH NpH JICO0H BbI-
YHCJAHMOH HyMepanHHu cjJoB andaputa A aHaJUTHUYHO, B
TO BpeMs Kak, COIVIaCHO Teopeme lTapckoro (cM. mpuJo-
xKeHne B), oo He apudmernuno. (3aMeTHM B CKOOKax,
YTO paccyxKJeHue, aHaJOTrHYHOe AOKa3aTeJbCTBY Teope-
MHE TapCkoro, mO3BOJSET YCTAaHOBHUTb, YTO MHOKECTBO
CYXAeHUH PacCIIUPEHHOTO SA3blKa apHPMETHKH, HCTHHHBIX,
eCJIH JONYCTHMBIMH CUHTATh BCe (PYHKIHH, AHAJUTHYHBIM
He siBasercd.) B caeayoomeM NOYHKTe MBI IOKa»KeM, YTO
rpadUuK BCAKOH aApeCHO BHIYUCAUMOHN (QYHKIHUH SBJAAETCS
cjaabo aHaAHTHUYECKHM MHOXECTBOM; B COYETAHHUH C YIIO-
MHHaBHIUMCA pe3yJbTatoM o0 apUpMETHYHOCTH BCEX
cnabo aHaJHTHUECKHX MHOXKECTB 3TO AAacT HaM yTBep-
KaeHne o6 apU(METHYHOCTH BCEX aJAPECHO BLIYHCJHUMbIX
(bYHKLHII.

B.3. BoipasumocTth angpecHO BBIYHCAWMBIX ()YHKLHIH B
paciupenHom apudmeTHyeckom s3bike. B 3ToM nyHKTe
MbI JOKaxKeM, 4TO I'paduk BCAKOH aApeCHO BBIYHCJAHMOMN
GYHKIUH sBJAeTCs ¢1a00 aHAJUTHYECKHM MHOXKECTBOM
M gokaxewm Briocaencteuu (B.4—B.6), uTo BCcakoe caa-
060 aHaJHTHUYECKOE MHOXKEeCTBO apU(dMETHUYHO, U 3TO 3a-
BEPIUIUT A0Ka3aTeJbCTBO apUMETHYHOCTH ajpecHO BbI-
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YHCAHMBIX (DYHKUHH H, CIEAOBaTENbHO, aPHDMETHUHOCTH
MHOXKECTB, NePEUHCAsIEMbIX TAKHMU PYHKIHSIMU.

[lyctb p —HekoTopas aapecuas mporpamma. Jloka-
eM, 4TO HEeKOTOpbIE CBOXCTBA, CBA3aHHLIE C OpOrpam-
MOH' p, BBIPA3HMBl B DACUIHPEHHOM f3bIKe apHbMEeTHKH.
l'oBops B AasibHelilemM 00 HCTHHHOCTH OIEHEHHBIX (op-
MyJ DacLUIIpEHHOrO apH@METIIUCCKOIo A3blKa, MBI OyaeM
CUHTATb JAONYCTHMBIMH JIHIIL (UHUTHBIE QYHKIIH, He
OroBapuBag 3Toro ocobdo.

HamomHnM, 4To cocTosiHusa anapecHbIX MaumH npej-
CTaBJAIOT OG0l HOCAeIOBAaTENbLHOCTH HATYDPAJIBHLIX UH-
ceJsl, B KOTOPBHIX BCe W/IEHBbl, HauHHAfA C HEKOTOPOIG, pas-
Hbl (; TakHe HOCIeA0BaTebHOCTH CVTh HE YTO MHOE, Kak
(GPUHHTHBIE QYHKUHH.

Jlemuma B.1. Csoiicteo «cocrosuue vy ssaserca ue-
ROCPEUCTBEHHBLMN PeSYALTATOM NPUMEHEHUT NPO2PALILbL p
K COCTOAKUIO U» 8bLPA3UMO 8 PACULLPEHHOMN 43bIKE Apud-
meruxu. (IT0 03MaUAET, HTO CYUlECTBYET TAKAA dopmy-
AQ o PACUIUPEHHO20 APUPIETUYECKO20 361K, napamer-
pamu KOTOPOU ABAAIOTCSA OOHOMECTHOLE (BYHKYUOHAADHOLE
NEPEMCHHBIC U1 U Uy, UTO PE3YALTAT NOOCTAHOBKI 8MECTO
U1 U Uz 08YX KOHCTAHT 0an uuuTHbLx Ppynryui T02da
il TOALKO T020Q ABAAETCSA UCTUHHOL OUEHCHMOL popmy-
A0, K020a HenocpedCTBenHbIM PE3YAbTATOM NPUMEHERUS
npozpammvl p K COCTOsHUIO, usobpaxaenomy nepsot
KOHCTAHTOU, A8A8€TCA COCTOAHUE, U300 paxcaestoe 6Topoil
KOHCTQHTOLL.)

Hoxasateanbcrro. [lycts 3azama nporpaima p,
omuuIeM cnocod mocrpoenus tpedyemoft Gopmyan. (Dra
popmyna Oyaet, KOHeuHO, 3aBHCeTh OT Bribopa p.) Hyx-
Hag HaMm ¢opmyaa o Oyaer uMerb BHA oy A ... A a,
(omyuieHHble CKOOKH MOXKHO HOCTABHUTb J10GBIM 0Opa-
3om). Hresno n GyaeT paBHO yucay KOMaHI NPOrpaMMbl
H dopmyna o; OyleT CoOTBeTCTBOBAThb i-ii KoMaHge. Ka-
KAasa 13 QopMya a; MOxeT ObIThb OAHOIO I3 CeMH THIOB,
B COOTBETCTBHH C CEMBIO THIAMH KOMAaHI, BO3MOMKHBIX
AN anpecHblX MallHH. ITH (GOPMYAB CTPOSITCS B COOT-
BETCTBIIM C Ce€MblO NYHKTaMu oOIpejel]elnsd Hemocpen-
CTBEHHOI'O pe3y/abTaTa NMPUMEHeHHd; cnocod HX HmoCTpoe-
HHUS MOSICHUM Ha NpUMepax.

[Ipumep 1. Tlycrs 37-1 KoManaa mporpaMMbl HMeerT
BHA

37 R(16)<-R(2)-R(16).
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B stoM cayuae gopmynaa asy OyAeT TakoH:
(01(0)=37)— (Vx, (71 (x1= 16)— (v2 (%, + 1)) =
=, ((x, + 1) A (02(17) = (01 (17) - v (3)))-

MMpumep 2. Ilyctp 81-9 KoMaHaa nporpaMmbl HMeeT
BHJ,
81 ECJIU R(3) = R(4) TO UATH K 7 HHAUE K 23.

B stom cayuae dopmyaa og OyAeT TaKOH:
(v, (0)=81)—> (Vx1(v2 (2, + 1) = vy (x4 1) A (01 (4) =
=10, (5)) > (02 (O)=TNA(T] (v (4)=0, (5)) = (v2 (1) =23)))),

JToKa3aTeJabCTBO JEMMbI 3aKOHYEHO.

CaeayouuM marom 6yaeT nocTpoeHue (GOpMYyJIbl, BbI-
paxkatoueil CBOHCTBO «ObITh MPOTOKOJOM HPHMEHCHHA
afpecHOll MporpaMmmsl p AMiHb X1 + 1». IlpoTOKOa AB-
JsIeTCsT MOCJeA0BAaTeJbHOCTbIO COCTOSAHHH, T. €, MOCJAeno-
BaTeAbHOCTHI0 GUHUTHBIX (PYHKILHH.

B maiiem si3blke HeT HOCAeA0BaTeNpHOCTeH (yHKUHH,
HO eCTb OODBEeKThl, HX 3aMeHsoIlHe: MBI OTOXKACCTBHM
mocJjenoBateabHocTs Gyuruuit s°, s', ... oT oaHOro Ha-
TypaJbHOTO aprymenTa ¢ ¢ynxuued S(n, m)==s"(m) OrT
IBYX HaTypaJbHBIX apryMeHTOB. B COOTBETCTBHH C 3THM
OTOMX AEeCTBJACHHEM MbI OyjeM HasbiBaTb BCICAY ONpene-
neanyto dynxunio S us N? B N usobpascenuem npororoLa
mporpaMMbl p AJHHHL K ~- 1, eclm MOCAEAOBATEILHOCTD
sO ..., s* QyHKUHA OT OLHOrO apryMmeHTa, OMNpcAeJsae-
MbpIx 110 Gopmyae si(x)= S{i, x), ABAACTCA MPOTOKOJIOM
MpUMEeHeHHst aPpeCHGH IPOTPAMMEL p.

Jlemma B.2. Cywecrsyer gopmysa B ¢ 08ymecTroLA
DYRKYUOHAALHOLN NAPAMETPOM W1, O8YMA OOHOMECTHbL-
MU NaApameTpami vy, Uz U ¢ OOHUM HUCAOBbIM NAPAMET-
pos x1, BbLpaIKAOWan caedytoujee C80UCTEO:

< ABAAETCA U300 paNeres nporokoaa 0AutsL x1+ 1,

U] 284A€TCH HAUAAbHBIAN COCTOAHUEMN ITOZO NPOTO-
Koaa,

Uy ABANETCA 30QKAOUUTEALHOIM COCTORAHUEM 9T0OCO
NPOTOKOAAY.

INokasateabcTBO. Kckomasa QopMyaa HMeCT
CJaeAYIOWUNd BHI:

([o, =@ A [r;=wf] A (2 (O =0)) A
A VxQVUSVU4 ((Ixg+ 1 \<\x1] A
A ([os= @] A Lo, = '])) >
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—> [v4 SIBAAETCA HENOCPENCTBEHHHIM Pe3yIbTaToM
MPHMEHEHHA TPOTPaMMbLL p K o3)).

B ortoit 3amuch |ovi=uw]]| ecTp cokpallleHue ais
Vx3 (01 (x3) = w1 (0, x3) ) ;corpatennn [y = wi'}, [o;==u1"]

1
u loa=wP"] pacwudposnBaoTcs  aHATOTHUHO —
nocJsefHee, HanprMep, ofo3uayaeT Qopmyay

Vi, (v4 (xs) ==y ((¥2 + 1), x3));

'lvs AiBASETCH HenmocpelCTBEHHBIM Pe3yJabTaTOM pHMEHe-
HHS OporpamMMel p K vz] oOo3HadaeT (pOpMyay H3 Jiem-
Mbl B.l, B KOoTOpoil mepemenuble v; U Up 3aMEHEHBLI CO-
OTBETCTBEHHO Ha Us H Ua.
Teneps Bce roToBO AJs JOKa3aTeJbCcTBa caaboil aHa-
JUTHYHOCTH TPaUKOB aapeCcHO BBHLIYHCAHUMBIX (QYHKIHHA.
Teopewma B.l. I'papur. adpecrno sotuucaumorl yrx-

yuu uz N 8 N ssagercsa caafo awnasuruueckum mHo-

HCEeCTBOM.
Hokasareasbctno. Ilyeth f— agpecHo BuIUHCIH-

mas pyukuua u3 N°* B N, p— aapecnas nporpamma, ec
Boiuncasomad. paduk ¢QyHRuuu f coCcTOUT H3 TaKHX
HaGopoB <X1, ..., Xr, Xpt1), JJd KOTOPHIX CYIIECTBYeT
NPOTOKOJ ©; HEKOTOPOH MJHHBLI C HadyalbHBIM COCTOS-
HIEM U; H 3aKJAIOUHTEJNbHBIM COCTOSHHEM U2, MUl KOTO-
poro

U}(O)m 19 Ul(l):xla ceny Ul(k)::xk,
n(x)=0mnpun x =k -1, va(l) = Xey1.

JanucplBass NPeALIAYUIYI0 (pa3y B BHAe (POPMYJH
paciiupeHHOro  apudMeTH4YeCKOro  dA3blKa, IoJaydyaev
HCKOMYIO (popMyJy — opmydy, ¢ KOTOopoil ¢c1abo conps-
XeH rpapuk QyHRuud f. Teopema nokasaHa.

caeayiomux nyurrax B.4—B.6 Mm poraxkem, 4ro
BCAKOe cJabo aHadUTHYeCKOe MHOXKEeCTBO H, c¢JiepoBa-
TeJibHO, FpauK BCAKOHR aJpecHO BBIYHCJHUMON (PYyHKUHH
ABJAIOTCA apH(PMeTHUECKUMHE MHOMXKeCTBaMH.

B.4. CBepenne pacliupeHHOro apu(pPMeTHYECKOTO S3bl-
Ka K 00pi4uHOMY. B 3TOM nyHKTe Mbl OyjaeM HOKa3biBaTh,
YTO BCsgKoe ¢Jgabo aHaJHTHYECKOe MHOMKeCTBO apudme-
THYHO, T. €. 4TO jAo0aBJjieHHe K A3BIKY apH(MeTHKH Te-
peMeHHBIX, TNpoOeramuIiX MHOXKeCTBa BCeX (PUHUTHbLY
¢OYHKUMA OAHOTO M ABYX HaTypaJJbHLIX apryMeHTOB, He
YBeJHUHBAET BHIPA3HTEJbHBIX BO3MOXKHOCTEH S3bIKA.
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(Kax y:xe oTMeuanoch, ycaopue (GHHHTHOCTH CYIIECTBEH«
Ho: no0apads mnepeMeHHble, IpoOeratllliie MHOKeCTBD
gcex (GYHKUHMH, MB TOJydaeM CyIIeCTBEHHO Oo/ee Bbi-
pas3nTeabHblil a3bik.) [TonpiTaemes B caMBIX OOLIHMX 'eD-
Tax OODBACHHTL, Modemy jao0aBiaenne IMNepeMEHHbIX 4
0003HayeHHaA (UHHTHBIX (QYHKUHIl HecylleCTBEHHO. Jieno
B TOM, YTO MHOXKeCTBO 3THX (DYHKUHH CUETHO, HX MOXKHO
3aKOMPOBATh HATypaJbHBIMH dHcaamiu (H 3TO KOAHPO-
BaHHe OKaxKeTcqd apHdMeTHUECKUM B yTOUHAEMOM HHIKC
CMBICJE), H Mbl MOXKe€M TOBOPHTL O KOJAaX GYHKUHH BMe-
CTO TOro, 4TOGLI TOBOPHTL O camux (yHkuuax, Tem ca-
MBIM Mbl OTPaHHUYMBAEMCA PACCMOTpEHHEM HaTypa/bHbIX
qHCeI.

YTOo4HHM cKasaHHoe. IlycTh v— oto0paeHue, co-
MocTaBAsIONIee KaskKAOMY JAeMeHTy MHomecrBa N%, T. e.
KaxaoMy Habopy (KOpTexKy) H3 Rk HaTypa/bHBIX HHCE,
HeKOTOPYIO (BCIOAY Ompele/eHHyI0) GHHHTHYIO QYHKIHIO
opHOTo aprymenta. HasoseM ero cnocobom KoOuposanus
(u1H, KOpoue, MPOCTO KoJupogaxuem) (puuUTHbIX (hyHK-
yuti 00020 APeYMEHTE C NOMOULbIO IAEMENTOB N& ecan
Kaxkpaad GHHHTHAs (YHKUHA COOTBETCTBYET IO KpaiHeH
Mepe OJAHOMY (HO, BO3MOKHO, H He TOJIbKO OAHOMY) 3Jie-
menty NF; ecaun Habopy (@i, ..., @) COOTBETCTBYET
GyHKuHs §, To Oyjiem Ha3bBaTh 3TOT Habop Kodom (PyHK-
nuH s (NMpH AaHHOM crocoGe KORHPOBAHHA). Koauposa-
HUE HA30BeM apugpmeruqeckum, eCJaH MHOKECTBO

{ay, ..., Gy, X, Y)| 3HadeHHe QHHHTHOH QYHKUHH
¢ komoMm {aj, ..., Q) Ha UYHCJE X DPABHO y}

ABJaAeTCA apUPMeTHIECKUM.

KamoueBplM TNYHKTOM Halllero 10Ka3aTesbCTBa apud-
METHUHOCTH c1abo aHaJUTHYECKHX MHOXKECTB ABJAAETCH
ciaepyouiee yTBepKaeHHe:

() npu HexoTOpOM k Ccyujecreyer apugmerutecKul
cnocos  KoJuposanus (PUHUTHbLX (DYHKYUL 3AEMENTA-
mu N,

B nn. B.5 u B.6 6yayT npensoxeHb 1Ba pa3HYHbIX
nOKa3aTeabCcTBa 3TOrO YTBEDKACHHA. A cefiyac Mb 110-
KaeM, KaK W3 HEro BhITeKaeT apH(METHYHOCTH cJjabo
aHaJUTHYECKHX MHOMKECTB.

AHAJOCMYHO AAHHOMY Bblile ONpPEAENeHHIO "apudMe-
THYeCKOTO KOAHPOBaHNA (PUHHTHBIX ¢yHKUHUE OXHOTO ap-
FyMEHTa MOMHO [aTb OIPEAe/eHHE apH(MeTHYECKOT
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KOLHPOBAHHS (BCIOAY ONpENeNeHHbIX) (GHHATHBIX YHK-
uHi ABYX apryMmenToB. OKasbiBaercd, UTo CYHICCTBOBAHHE
TaKOBOTO BHITEKAET M3 CYUIeCTBOBAHUA apuU(METHUECKOTO
KOAHPOBAHUA Aas1 QUHUTHBIX (YHKUHHA OAHOIO apryeii-
Ta — XKesas 3akoaHpoBaTh GYyHKuHO f u3 N2 B N, Ml
CHaya/Ja KOIHpyeM ee «CevyeHHA», T. e. QYHKHUH [, (x) =
=f(n,X), a 3aTeM KOZHPYeM M[OCJEN0BaTeNbHOCTbL KO-
JIOB CevYeHHUH. Dosee TOuHO, HUMeEET MeCTO cJaeAyIomas
npocras

Jlemma B3. Ecau v—apuprueruveckoe rxoduposa-
Hue QUHUTHOLY (hyHKYUL 00HO20 APEYMEHTA 3AEMEHTAMIUL

N#, npusen <0, 0, ..., 0> ecte k00 myresoi punutTHO
QyHKyuL, TO QYHKYUL N, CONOCTABAAIOWAL HAbopy
1 . \
(a%, R PR L aﬁ) hynkyurwo u3z 2 e [N,
PABHY IO
vv(a, .- @) ) o, v(ak, ..., al (0} (q)

Ha nape (p, q), A6A8€TCA apupmeTuieckum Koduposa-
Huem QUHUTHBLX QyHKYUl 08Yyx QpeYymMenTos aaemen-
rasu N

Jlerko Bujerb, 4ro orpaundenue «{0, 0, ..., 0) ecTh
KOJ HY/JEBOH MOCJIe/0BATEIbHOCTH» HECYLIECTBEHHO: MBI
MOXKEM nepeienarth Jg000e apudMeTHyecKoe KOZHPOBa-
HHE B KOJAUpPOBaHHe ¢ TaKHM CBOHCTBOM, OOMEHAB ADYT
C ADYTOM ABa KOJOBBbIX 0003HAUCHHA; NPU TOM apHdme-
THYHOCTb COXPaHUTCA.

HMrak, Mbl mnpeagnoJgaraem, 4Tto 3a(PHKCHUPOBAHO He-
KOTOpOe apu@MeTHyecKOe KOAHpOBaHHE VvV (QHHHTHLIX
QYHKUMI OAHOIO apryMeHTa 3JeMeHTaMH [\¢, a Taxie
HEKOTODOe apH@MeTHYeCKOe KOJAHpOBaHHE M (QHHHTHLIX
QYHKUHIT ABYX apIyMEHTOB JeMeHTaMll [\l

Mbpl mocTpouM AMS KaKAol GOPMYJBl pacilipeHHOro
apUQMETHUECKOTO f3bIKA ee «HepeBoa» — (GOPMY.JIY Si3hi-
Ka apH@MeTHKH, YTBEPXKAAWIIYI0 TO e caMoe, 4TO lic-
X0jHag QopMyJaa, HO He O (MBYHKUUAX, a o0 HX KOIan.
Haa ypo6ciBa Mbl 100aBHM B S3BIK apHMMETHKH HOBLIZ
NepeMeHHble AJA  4YHCeJ — IO k& HOBBIX [OepeMeHHDBIX
Vé, ., VE ama kamaoft o1HOMecTHOM (OVHKIIOHAADHGIH

113 ;-]_ le_
nepeMeHHOH ©; 1 MO [ HOBBIX nepeMeHHbIXx Wi, ..., Wi

IJI KaxKAOHW JABYMECTHOH (YHKUHOHAJbLHOI mepeMeniol
w;. SlcHo, 4TO Knacc apupMeTHYECKHX MIIOXKCCTB He 1I3-
MEHHTCS OT TAKOTO PAaCIIHpEeHHs — lie BCC Jl paBHU, Kay
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HasblBaloTcad nepemeHnHbie! Jlamum Temnepb TO4HOE OIMpe-
Je/eHHe TepeBoja.
IlycTh o — opMysda pacuIMpeHHOTO apHMETHIECKO-

ro s13biKa, HMEKLLast UHCJIOBHIE MapaMeTphl Xp, ..y Xp,,
OAHOMECTHBIe (PYHKHHOHAJbHbIE MapaMeTphl Uy, «... Vg,
i ABYMeCTHble (PYHKIHOHAJNbHBIE MapaMeTPEl Wy «ovy Wy,

Iycrs p— QopMyJia apuMeTHYECKOTO A3bIKa, TapaMeTphl
. 1 k
KOTOPOH COAEP¥KATCA CPERH Xp s «+ -y Xp, > Vay vees Vag oo

1 k ! ! L !
[ BE B ] an, " sy an, er’ . " by ‘Vrl’ . ey Wrs, s ey Wrs.
dopmyna P HasbiBaeTCs nepesodos (opuyawl o, €Ca
i
A5 JIIOkﬁbIX }iaTypa.ﬂbHI;IX qHCRN Xp, ..y Xp Vi oo
oy Vg, Wy oo, Wr pesyabTaT NOACTAHOBKII CO-
i
OTBeTCszIOLLIIHX UM unlq)p BMECTO Xps «-+» Xp» Vs o
ooy Vo, Wrps ooy Wi B B apJasieTcs HCTHHHBIM CyXKie-

HHeM f3blKa apHMETHKH TOrJa H TOJMbKO TOTJd, KOrAad
pe3yibTaT NOACTAHOBKU Xp, <+ vy Xp » V (Vi;l, ooy V?l). o
(VL V) (W, W) (W

. Wis) (Tounee, He caMuX 4Hcea H (QYHKuUHH, a H30-
OpaallUUX HX KOHCTAHT) BMECTO Xp, + .., Xp,» Ugp » -
cery Ugy Wrps ovo, Wy B O ABJSAETCH HCTHHHOA OUEHEeHHOH
dbopMyJoun.

Teopema B.2. Beakas dopuysra pacliupeHuoeo
A3bLKA apupmeTuKy umeer nepesoa.

[Mpexk e yeM QOKa3bIBaTh 3Ty TeopeMy, OTMETHM, 4TO
13 ee yacTHOTO caydas (caydas cgopmysa Oe3 ¢yHKLHO-
HaJbHBIX NapaMerTpoB), OUEBHAHO, CJAeAyeT HHTEPECYlO-
mee Hac yTBepxKaeHue of apHUpMeTHUHOCTH cnrabo aHa-
JTUTHUECKIX MHOKECTB: ecJH MHOXKecTBO c¢jabo comps-
JKeHO ¢ GopMYyJIOf paciiMPeHHOTO A3blKa apu@MeTHKH, TO
OHO COTpSKEHO C ee NepeBOJOM.

INokasaTedbcTBO. [IpeaAnosoKuM, UT0 s 3dJe-
MeHTapHbIX (OpMYJ pacuUIMPEeHHOro fA3blKa TepeBOJbl
noctpoeHbl. [lokaxkeM, Kak MOCTPOHTb HX Ajdsd OCTafb-
HEIX (OPMYIIL.

NMevMa B4. 1° Ecau § — nepesod o, ro 1§ — nepe-

god la;
2° ecau Py u Pa— nepesodel ¢y U A, TO

B, A B2), BrV B2), Bi—>B2), Br<=B2)
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ABAANOTCH nepegodanu dopmya
(ar A a2), (a1 V ap), (a,—> ), (a; <> 02);

3° ecau B — nepesod o, Q — awbod u3 snakos V, 3,
70
Qx ;B — nepesod Qux;a,

Qvi ... QVip — nepesod Qu;a,
QW: ... QWS — nepesod Qu;a.

JTa JieMMa HelOoCPe/CTBEHHO BHITEKAeT H3 ONpefese-
HHU:A NlepeBOaa y OmIpele/ieHHst HCTHHHOCTH dopmya. [Ipu-
MeHsAs ee, Mbl BHAHUM, YTO AOCTAaTOYHO NOCTPOHTHL Iepe-
BOJb 3/J€MEHTAPHBIX GOpMY., T. e. popmya Buga (f=u).
3amenas ux Ha FJE((t =E)A(u=2E)) (E— unciosas
nepeMeHHnasi, He BXOAdulas HU B [, HU B u4) U OpUMEHSAA
yrBep:Kaenua 2° u 3° AOKa3aHHOH JieMMbI, Mbl BHIUM,
YTO AOCTATOYHO MepeBecTH (GopMyani Buza (f{==Et), rue
{—TepM DAaCIINPEHHOIO $3bIKa, a §——4HcA0Basg Iepe-
MeHHas. BO3MOXKHOCTL mepeBofa Takux (GopMmyJa HOKa-
KEM HMHAYKUHEH MO MOCTPOEHUIO TepMa ¢

1° ecain f{—nepemennas uanm uudpa, TO B KauecTse
nepeBora MOXKHO B3dTh caMy GOpMYJay;

2° ecnn t ectb (41 + u2), TO, 3aMeHHB QOPMY.IY

() + wo) =€) ma I3 (((w;=n) A
A (te =ma)) A (E=(n; - M2))),

ITAe M U 12— YHCJAOBLIE TepeMeHHble, He BXojsniue B ¢
H OTJIMYHBIE OT £, Mbl CMOMKEM COCaaThes Ha NpeHoso-
KCHHE HHAVKUHU U jJdeMMmy B.4;

3° cayyail, B KOTOpOM ¢ eCThb (uy-ug), amanoruued
IpeablAyLUIEMY;

4° ecnn f ecTh p(u), TAe U —TepM, a p — OJLHOMECT-
Hasd (yHKUHOHAJbHAS IlepeMeHHad, TO, 3aMeHAsd dopMy-
ay (p(uy=¢) na An((u=m)A\(p(m)=E)) (rne n—
IepeMenHas, He BXoaamlad B # MU OTJAHYHAA OT §), MH
BHUINM, UTO AOCTATOUHO TNepeBecTH dopmyay (p(n)=E%);
3T0 BO3MOXKHO B CHJY IMPEANOJ0XKEHHOH apudMeTHYHO-
CTH KOJAHUPOBAHUA;

5° cayuall, B xotopom f=r(uy, u3), TAe Uy, Uy—
TEPMBL, r-— AByMeCTHass (QYHKUHOHAJbHAfA IepeMeHHaf,
aHaJ orHueH NpeablAyLIeMy.

[Ipumep 1. B kauecTBe neperona Gpopmy.anl

Vi (v (x) =0, (x)
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MOKHO B3fTh (POPMYJIY
Vvx;dx, ([3Hauenne opHOMECTHOH (PYHKUIHH C KOIOM

i k
<V1, Cee V1> B X1 €CTh X2] A
A [3HadenHe OAHOMECTHOH (YHKIHH C KOJOM

(Vé, Coes V§> B X1 eCTb X2]),

rge 3amiCH B KBaZpaTHBIX cKOOKax 0003HAayaioT (OpMY-
Abl sA3biKa apu@MeTHKH, Bblparkawlilie 3anucaHHbie BHY-
TPl CKOOOK CBOHCTBa W CYLIECTBYIOUIHE B CHJAY apHpme- .
THYHOCTH KOJAHPOBaHHS.

WUtak, A1 3aBeplueHHsl J0Ka3aTeJbCTBA apH@MeTHY-
HOCTH ¢/1a00 aHAJHTHUECKUX MHOMKECTB 0CTaJsoCh JHIUD
IOCTPOUTL  apHpMeTHyecKoe KOAHPOBaHHE (QHHHTHBIX
GYHKUHI OJHOTO apryMmeHTa.

B.5. Mepsblit cnoco6 nocTpoeHust apudMeTHYECKOTO
Konuposanug — cnoco6 Feéneas. Mol HayHeM HOCTpOEHHE
apuhMETHYECKOTO KOJAHPOBaHIls ¢O cjenyloulero 3ame-
yaHus: A0CTATOYHO J0KasaTb, UYTO CYIUECTBYeT BCIO1Y
onpeiedenHas  apudyernveckas  dymkuug P, ..

., Xi, Yy} CO CAGAYIOLIIIM CBOHCTBOM:

() Oam  8CAKOL  KOHEHHOU  ROCACO0BATEALHOCTU
Ro, ..., Ne HATYPAALHLLX HUCeA CYUWECT8YT TAKUE
ai, ..., a; 4ro play, ..., a;, 0)y=ny, play, ..., a; l)y=
=ny, ..., play, ..., a;, kR)y=n (Ilpn 370M 3HAUYEHH
B(ai, ..., 4;, Yy) Opn y >k MOTYT ObiTb JIIOOBIML)
B cayoum jede, nycTb P oGaamaer 3THM cBoficTBOM. ToO-
raa GVHKUNS v, COMOCTaBAAIOMAst HA00PY (X1, «.., Xi, D
dbuuuTHyI0 QyHRUMO S(y), pasiyio By, ..., £, y) 1pn
y << | u pasuyio 0 npu y > [, ABASETCA HCKOMBIM apHd-
MEeTIYeCcKHM KOAMPOBaHHEM (QUHHTHBIX (QYHKIHH OAHOTrO
aprymenrta siaementamp NFt To, 4To 3TO KOAHpOBa-
Hue, BhITeKaeT U3 cBolicTea (); TO, 4TO OHO apudmes
THUHO, BHITEKAET 13 apHMMeTHUHOCTH (QYHKLHH [ U apHb-
METHUHOCTH CBOMicTBa y << [

Wtak, HaM J[AOCTATOYHO MOCTPOUTHL MPU HEKOTOPOM
HaTypaabHOM [ (QYHKNHIO OT {4 | apryMmenra, o6/1ana10-
iy cpoiicTBoM (%). B KauecTBe TaKOH (YHKLUHA MBI,
caenys [éaenio, Bo3bMeM (YHKUHIO

B (x, X2, y) = (OCTATOK OT fAejeHus X; Ha Xp (y + 1)+ [},

ApudMeTudHOCTh 3TOH (YHKIHH CAeLyeT H3 apupmernu-
HOCTH CBOIHCTBA «X3 €CTh OCTAaTOK OT AE€JEHHA Xy HA X2»,
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BRIP 4K aeMOT0 hopmynoi [xs << xo] A By (x; ==
= ((x2-x4) -+ x3) ), riae [x3 << xo] oGo3nauaer doprmyay
dxs(((xs + x5)+ 1)=x3). UroOnl 1n0Ka3aTb CBOJICTBO
(#), HaM TPHAETCS PacCcMOTPETh HEKOTOpble IpPOCThie
(bakTB! H3 TEOPHH YHCEN; HX A0KA3aTeJbCTBA MOKHO I1pO-
yecTbh, Hanpumep, B KHure Ope O. [lpuraamenne B teo-
puto 4ncea. — M.: Hayxka, 1980. Bceroay aaasuie B 3toM
MyHKTe, TOBOPA O 4HMcIaX, MBl HMeeM B BIIV HaTypa.b-
HBIE YHCJIa.

Hucao a nasbiBaerca geaureseM 4qucaa b, eciy @ =
= bc npu HerkoTopoM ¢. Ecau a apasieTca jaeqdiresen
quCesg b M €, TO OHO SBJRETCH JeNNTejqeM HX CYyMMpl i
pasHoctyd. Yieao p > 1, we uMmewliiee aeniTesei, or-
JUUHBIX OT 1 11 p, Ha3wiBaeTCsT mPOCTLIM. Beskoe dncsao
pasnaraeTrca Ha MPOCTHIE MHOMKHTENH, IMpHUYEM OJHO3HAY-
HO: €ro pasfiOKeHHA MOTYT OTJAHYATLCS JHilIbL HOPAIKOM
COMHOXKHTeneH. Ecan npouspeienile HeCKOJIbKHX Ulice.l
JACJUTCA Ha MPOCTOE UHCJAO p, TO OJHH H3 COMHOXKHTe el
pequrca Ha p. Uncna a M b Ha3biBaloTes B3alMHO IIpO-
CTLIMH, €CaH y HUX HeT o0muX aeaHTedefll, OTJHUHBIX
ot 1. Hucna a u b B3anmHO mpocTsl TOrga If TOABKO TO-
I'la, KOTAa B HX PAa3/JOXKeHHUAX Ha IPOCThie MHOKHTEJII
HeT o0mux MHoxkuTesgefl. Ecauw uucsna ay, ..., @, 0o-
MapHO B3ANMHO IPOCTHI, a YUCJA0 b aeaurcs Ha Jwoboe 13
HUX, TO b 1e/HuTCq HA QiAo ... Q.

Ilycts ao, ..., @r— nomapHO B3aUMHO NPOCTBIE IiC-
aa. PaccmoTpum, Kakue naGopbnl ocTaTKoB {7, ..., ra)
BO3MOXKHBI NIl A€JIEeHHH HEKOTOPOro ullcJa X Ha uuc.ia
Qo, ..., Qe OcTaTok Npu JeJeHid HA a; — OAHO M3 Uil-
ceam 0, 1,..., a;—1; Takum ofpasomM, cCyHIecTByert
Qo' Qg+ ... -Qr BO3MOXKHBIX HabopoB ocraTkon. C.eavio-
Hlasg JgeMMa YTBEpPzKJAaeT, UTO BCE BO3MOKHOCTH eii-
CTBUTE/JIBHO peasi3yioTcs.

Jlemya B.5. (Kurafickaa Teopema 00 ocraTkax.)
ITycro aq, ..., ap—NONAPHO B3AUNHO NPOCTHLE HUC.4,
Y0y, +..y Tp—HCKOTOPbLE HUCAQ, APUYEM 1; < a; §Npi
scex i. To2da cywecrsyer 4ucaro x, dawwee npu 0c.io-
HUU Ha 21000€ U3 Huces a; 0CTATOK f:.

JloxaszaTteabcTBO. HasoBem 1Ba €icaa 3KBliBa-
JEHTHBIMH, €CJH OHHM AT OAHMHAKOBLIE OCTATKH IIpi
Aejenun Ha Jnoboe H3 a; Ecam aBa ulcaa 3KBHUBAJIEHT-
Hbl, TO 11X Pa3HOCTL AGJHTCH Ha Jiofoe H3 ducea a; I,
CAe0BATENBHO, Ha Qg+ ... 0 (B CIL1Y B3alMHOH Ipo-
crothl). Iloatomy Hiikakue jasa u3 uucea 0, 1, ..

77



evvy Qo ... *Qp— 1 He 3KBHUBaJIEHTHBHl M KaXJIOMy CO-
OTBeTCTBYeT cBOii Habop octaTkoB. HO 3THX UHCEJ] CTOJIb-
KO 3Xe, CKOJbKO BO3MOKHBLIX Habopos. Ilostomy 10001
HaGop {ro, ..., rxy, ¥ KOTOPOro r; < @; TNpH BCeX i, AB-
aseTcs HabopoM OCTAaTKOB OT neJieHHd HEKOTOPOro HHC-
Aa X Ha Qo, ..., Qe

JleMmma B.6. Jag 8caK020 4ucaa n MOXCHO YKQ3ATo
rakoe b, uro uucaa b +1, 26 + 1. ..., nb ++ 1 nonapno
e3aumno npoctel. Yucao b moxcHo soibpars OO0AbUILM
2106020 3a0anH020 Haneped HATYPAALHO2ZO HUCAL.

Jlokas3aTeabcTBO. 3aMeTuM CHauyaJza, 4TO €C/]IH
p— obuInil NpocTofl mennTenb dncead kb 41 W b+ 1,
ToO p 4Basercd AeauTe]eM HX  Pa3HoCTH — UYHC/4
(2 — [)b. Ho neautb 4HCJIO b OH He MOXeT, TakK Kak
nHade upenaa kb -+ 1 u [b + 1 pasanu Oni ocTaTok | mpH
nenenud ua p. Ilostomy k& — [ neautcss Ha p. M3 cka-
3aHHOTO caeayeT, uto uumena b+ 1, ..., nb+ 1 OyayT
B3aMMHO NPOCTHI, €c/i OHH He OYAYT UMETh OOLIHX AeJH-
TeJiefl, MeHbIIHX M. DTOr0 MOXKHO JAOCTHTHYTbL, B34B, Ha-
apumep, b KpaTubim 1-2- ... -n; Toraa uncaa b + 1, ...

., nb-+1 Byayr pasaTh OCTaTOK 1 mnpu Je/eHHH HA
J1060e yucao OT 2 1o 1.

Terepb Mbl JI€TKO MOXKeM [0Ka3aTh CBOHCTBO (x) A4
nocTpoeHHoil HaMH QyHkKuuH . B camoMm jgeje, myCTh
Ro, ..., Np—Ja100ble HATYpaJbHDbIE YHCAa; HAM HaA0 Hail-
TH TaKHe X; U JXg, 4UTOOBI OCTaToOK OT JeqaeHHd Xy Ha
x3(i + 1)+ 1 6pn paBen n; npu i << k. Cornacho Jewm-
Me B.6 MOXKHO HAiTH Takoe X, 4TO uyHcaa xz—+ 1, ...

., xo(k + 1)+ 1 nomapno B3aUMHO IPOCTHI H Xz 6OJb-
Ule J1O00Or0 H3 4ucesa fg, ..., Ng, OCTas0OCh BbIOpaTh Xi
C OMOILbio JeMMu B.5.

[TocrpoeHne apudMeTHUECKOTO KOAUPOBaHHA METO10M
[éneqas 3akoHueno. B caexywouniem INYHKTe MBI pacCMOT-
PHM ApYyroil MeToa NOCTPOeHHs apH{MeTHIeCKOro KOIH-
pOBaHHsM, He HCHNOAb3YWUIHA TeOopeTHKO-YHC/I0BLIX c000-
pajkeHH# U npeanoKeHHnit CMalbsiHOM B KHHI'E Smul-
lyan R. M. Theory of formal systems. — Princeton,
1961, pycckuit nepesoa Kotopoit (CMmanban P. Teopnus
bopMaJibHBIX CHCTeM) BbIlIEJ] B H3[aTe/bCTBE «Hayka»
B 1981 r.

B.6. Bropofi cnoco6 NOCTPOCHHS apumMeTHYECKOTO
kopupoBanus — cnoco6 CmanbaHa. DBpenem nonaTHe
apHdMeTHUECKOTO KOAHPOBAHIS KOHEUHLIX MOAMHONKECTB
N HaTypa/abHBIMH YHCJIaMH, aHAJOTHUHOE MOHATHIO KO-
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JIIPOBAHUA (DHHHTHBIX QyHKuui 3meMmentamu N!. A umen-
HO, (PYHKUHIO T, CONOCTABAAIOUIYI BCeM HaTypaJabHBIM
yHCJaM HEKOTOpble NMoAMHOKecTBa [N, HasoBeM x0Jupo-
garuem, ecjy Jio0oe KOHeYHOe NOAMHOXKecTBO N B«
JAETCS 3HAUEHHEM T Ha HEKOTOPOM uHcje; eCin T(y)==
= A, To OymeM Ha3biBaTbh YHCAO Y KOJOM MHOKecTBa A
(otHOCHTEsIBHO T). Konuposande HasoBeM apugmerutes
CKUM, €CJIH MHOIKecCTBO

{{&x, »lxe1(y)}

ABJAETCA apUpMETHUECKHM TOAMHEOKecTBom N2

3ameTuM, 4T0 (B HapyLIeHHEe aHAJOTHH C onpejesies
HHEM KOIMPOBAHUSA QHUHHUTHLIX (PYHKUHI)} MH He Tpebyew,
4TOOBl TOJMHOXKECTBA, COOTBETCTBYIOMIHE BCEM HATY-
PaJibHBIM YHcaaMm, OBLIM KOHEUYHBIMH.

ApudmeTnyeckHe KOTHPOBAHHS KOHEUHBIX [10AMHO-
xect8 N HaTypadbHbiMH YHciaMu cymecTsyioT. [lpe-
XKJAe ueM JMO0Ka3bIBaTh 3TO, Mbl NOKaxKeM, KaK OTCIONA Bbi-
TEKAET CyLleCTBOBAHHE apH(PMETHUECKOTO KOAHpPOBaHHS
(GUHHTHBIX QYHKUHEA OAHOTO aprymenTa. UTak, NycTh T —
apupMeTHYECKOe KOAHPOBAHHME KOHEUHBIX MNOAMHOKECTS
HaTYpaJbHBIMH YHCJAMH.

Jlemma B.7. Cywecrsyer apugmeruneckan pynxyusa
us N* & N, onpedesennasn na scem N? u conocrasasio-
was pazaudnoin gaemenran N2 pasauunsie saemenror N,

JHokasarteabcTBO. dTa GyHKUHA CONOCTABJSET
nape {ni, nz) HaTypa/abHOE YHCJO0, ABJASIOLICECH HAHMEHD-
WAM KOAOM MHOXKecTBa {ny, n; -+ n3}: 3HaueHue >Tof
GYHKuHMH Ha nape {ny, ng) paBHO k TOrZa H TOJBLKO TO-
rma, gorna ny & t(k}, ni + ne € 1(k), Modoe uucao, Npu-
HajJiexKauiee t(k), paBHO ny; WJIH Ny -+ As U BCe 4dHCAa,
MeHblHe k, He 06MafaloT TaKUMHU cBOficTBaMH. 3amnuchl-
Basi CKa3aHHOe B BHIe (OPMYJB #A3bIKA apHDMETHKH,
yCTaHaBJHBaeM apUMOMETHUHOCTL NMOCTPOEHHON (YHKLHH,
To, uTo aTa GyHKunS comocraBaseT pasHEIM TapaM pas-
Hple 9uC/a, JerKo cjedyeT H3 ee Olpeje]eHus.

Tenepe Mbi mocTpoum apudmerHyeckoe KOAlpOBaHHE
KOHEUHBIX MMOAMHOXKecTB N2 HaTypaabHbIMH YHCJAaMH.
A HMeHHO, YHCIY R Mbl CONMOCTABUM MOAMHOKeCTBO N2,
CocTosilee U3 TexX nap (X, y», Aasd KOTOPbIX YHCAO U(X, Y)
NPpHHAANEKHT MHOXKeCTBY T(k). (3mech v — DYHKIUA U3
NPEABLIAYIIEH JeMMBbl, T-— apHpMeTHYeCKOe KOHpoBaHue
KOHeUHbIX ToAMHOXKeCTB N HaTypaJdbHBIMH 4HCAAMH.)
Jlerko BupeTh, YTO BcAKOE KOHEYHOE MOAMHOMKECTBO N2
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NMOCTaBJeHo B COOTBETCTBHE HEKOTOpOMYy UHCAY H MHO-
XKelCTBO

{(k, x,y>| napa (X, y) NpHHAAJEKUT
noaMuokecTBy N2, COOTBeTCTByOLIeMY uHcay R}

ABAReTCH apldMeTHuecKuM noamHoxecrsoM N8 (ITH
TpeGoBanis Mbl II DMl B BUILY, FOBOpsS O HOCTPOCHHN
4pUPMETHUeCKOTO KOANPOBAHIIA TI0IMHOKECTB N2

Tenepb Bce rOTOBO /A5 NOCTPOEHHS apHPMETHIECKOTO
KOJAHPOBAHIIST (DUHHTHLIX (YHKIHHE OIHOro apryMenTa
saeMenTamMu  [v2. Omiey, Kakaa QYHKWIA S CTaBHTCH
B COOTBETCTBile nape HarypaiabHbix gncel (k,[. 1lycTb
A — noavHONecTBO |32, cooTBeTCTBYIOUIEe & NpH apud-
METHUECKONM KOAHPOBAHII noavuomects 2. Ecan aad
TAHHOTO YiiCJAAa X, MeHDLIIero HJil paBHOrO [, CyUIeCTBYIOT
rakue y, A11 Kotopuix (x,yye A, To $(x) paBHO HaH-
MEHbIIEMY H3 TaKIIX y; eCil TaxkiX § HeT, 70 s{x)=20;
npu x > [ 3nadenue s(x) pasno 0. Beaxoll nape (&, 5
cooTBeTCTBYET (prHiITHAS PYHKUUA — QYHKUIIA, paBHas 0
Ha apryMentax, Goabiiix {. H1o0b HaHTI KO 1aHHOH
drHnTHON ¢QyHKUIN S, HAl0 B Kadecrse [ B3siTh Had-
fo.billee YNCI0, HA KOTOPOM OHA oT.an4Ha oT U, a B Ka-
yecTBe £ B3fTh KO MHOmecTBa (N, yyla <l u y=
= s(x)}. 3amucelzas onpejie’eHie MNOCTPOCHHOIO KO1H-
poBaHus B Birle GopMyan f3bKa apudueruxd, yoe-
J1aeMcs B ero apidMeTHYHOCTH.

HMrak, 115 3aBepilieHlIq A0KA3aTeIbLCTBA CYlL{ECTBOBA-
HIST apii@MeTHUeCKOrO KoIHPOBaHHsa (QUHHTHBIX GyHRLIIH
vietodoy CManbiHa O0CTal0Ch IOCTPOMThL apHQrieTide-
CKOe KOAHDOBAHNE KOHEUHLIX MOIvHOxecTs (\. [1pu aToM
MOCTPOEHII MbI OVIeM HCHOJb30BAaThb ABONHHYIO 34IlUCh
qiicesi, 0 KOTOPO MOMKHO HODOYeCThb, HaANpHMED, B YKE
ynovuuapwefica gkuuxke O. Ope (llpuraawenne B Teo-
puio uncesa. — M.: Hayka, 1980).

BonyHas 3amHCh KaxkJIoro naTypaabHOro 4YHCJAA
(kpove 0) Hadumaercst ¢ 1; ecau Mbl yc/oBHMcS oTOpa-
CbIRATL MHepBYI0 eIy, TO MHOoJY4YHM B3aHMHO O/JHO-
3HAYHOE COOTBETCTBHE MEXKIY BCeMil MNOJQNKHTEJbHBLIMIU
HenbIMH 4YncaaMa H BceMH caosayu B addasute {0, 1}.
Takum 006pa3oM, HHCTPYKUHMA «npHOaBb K uuceay 1, 3a-
MUIOH ero B JBOHUHOM ciicTeMe i OTOpoCch mnepBylo eiu-
HHIY» YCTAHABANBAET B3AUMHO OJHO3HAYHOE COOTBET-
cTBlie MeXKjy MHOKeCTBOM HaTypajbHBIX dices H MHO-
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XKeCTBOM CJ0B aJipasurta {0, 1};

0 IIYyCToe CJA0BD
1 0

2 1

3 6o

4 01

> 10

6 i1

7 000

8 001

CiroBa B npaBoil KoJoHKe DacnoaoXeHbl B HOpPSAKE
BO3pacCTaHufd ux AJHUHBL, a CJA0BA OAHON AJHHBI pacrnoJo-
HKEHBL B CI0BapnoM nopauake. Yucsno, crosiice B JIeBOMH
KOJIOHKE, Mbl Oylev Ha3biBaTh HOMEPOM CJ0Ba, CTOAUIEro
B TOH XK€ CTPOKE B NpaBOii KOJOHKE. [Ipu stoii uymepa-
IHH BCAKOMY MHOXKECTBY (IBOHUHBIX) CJOB COOTBET-
CTBYCT MHOIKECTBO HATVpPadbHEIX uHCe.. (Hanpumep,
MHOZKECTBY CJ0B, COCTOSILIX TOJNBKO H3 HYy.Ieil, COOTBET-
CTBYET MHOKECTBO WYIICETI, CTAHOBSILLINCH CTENeHSIMU
ABOUKH focjae NpubaBjicHHS I.) Duaromaps stomy mwui
MOIREM TOBOPUTH 06 apndMETHYHOCTII MHOMECTB CJOB,
HMEST B BU1Y apHMMETHUHOCTD COOTBETCTBYIOULIIX MHO-
#ECTB HATVPAJbHBIX uuced. Moul OyAeM roBopHTb TakkKe
00 apudMeTHYHOCTH CBOHCTB C.I0B. OTORAECTBJASS CBOMH-~
CTBO C MHOYKECTBOM VIOB.JIETBOPSIOUINX ©MY 0GLEKTOB.
AHaNOrHYHO onpeaessoTes apu)MeTHYECKIIe TIOAMHOKE-
¢rBa mHOxKecTBa ({0, 1}7)" aaemeHTaMmu KOTOPOrQ S$iB~
AAIOTCA TTOCAEI0BATEALHOCTH U3 M CJOB; TaKle HOIMHO-
KECTBA CCTECTBEHHO OTOXKIECTBJALIOTCS CO CROHCTBAMI
II0C/aen0BaTeJabHOCTE!H H3 /1 CJIOB.

YCTaHOBHM Telepb apH(MeTHUYHOCTE HEKOTOPBIX KOH-
KPeTHBI} CBOHCTB.

1° Caoso X OpEIIIeCTBYET CJOBY Y B yHOMAHYTOM
opsiake. B camoMm aese, 9T0 HMEET MECTO TCrAa H TOMBKO
TOria, Koraa HoMmep cjoBa X MeHblIe HOMepa cJoBa Y.

2° Cnoso X cocTOHT M3 OJHHX HY.J1eil.

B camoum neie, B cuny cka3aHHOro Bhille A0CTATOYHO
IPOBEPHTL apHPMETHYHOCTb CBOMCTBAa «OBITH CTENEHLIO
ABOMKH», a OHa, Kak OOBACHAJIOCH B IPHJIOKEeHHy D, BBI-
TE€KaeT 143 TOro, 4TO YHCJO X TOrJa H TOJABKO TOCZAa SIB-
JHETCA CTENEHBLIO ABOHKM, KOTZa BCAKHHA ero AeJHTeNb
Au60 paseH 1, 10O geTeH.
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3° Csnioso X cocTOUT M3 OJHHX €JHHHL.

B camoMm jeJie, CJOBO TOTJa U TOJHKO TOrja COCTOUT
M3 OJHHX eJHHHI[, KOTAa cJexylouiee 3a HUM CJOBO CO-
CTOHT H3 OJHHX HYJIEH.

4° CioBO Y COCTOHMT H3 OJAHHX HyJeHd H HMeeT Ty K€
AJIMHY, 9TO H ¢JI0BO X.

B camMoM aeJe, 3TO pPABHOCHJBLHO TOMY, UTO CJIOBO Y —
gauboJsplliee B CMBLICJE PacCMOTPEHHOI0 NopAlxKa CJIOBO,
cocTOsTHIee M3 OJHHX HyJeH H He IpeBocxojfuiee CJO-
Ba X.

5° Coosa X u Y HMeEIOT OAHY H Ty Xe AIHHY. B camMoM
neje, 3TO PaBHOCHABHO TOMY, YTO CyHlecTByeT CJIOBO Z,
cocTosulee M3 OJHHX HyJel, HMeluwee OAHHAKOBYIO AJH-
HYy co cJoBoM X H €O CJIOBOM Y.

6° CuoBo X siBJIfIeTCSl COelHHEeHHeM CJoB ¥ u Z, T. €.
moJIydaeTcs NpHIHCBIBAHHEM CJoBa Z K CIOBY Y cnpaBsa,
X = YZ. drto, noxKaJnyi, caMblil CJOXHbIH NyHKT Ha-
IEO paccy:K[eHHS, B KOTOPOM HaMm NMPHAETCH BCIOMHHTD
0 crocobe KoaupoBaHHs caoB. [py6o roBopsi, apupMeTH-
HOCTb 3TOr0 CBOHCTBA BHITEKAeT H3 TOrO0, 4TO /s MOJY-
yeHHS UHCJAA 2, ABOHYHASA 3alUCh KOTOPOrO MOJy4acTcsd
NpUIHCHIBAHHEM APYT K APYTY ABOHYHBIX 3aHHCEH UHCE
X M Yy, HEOGXOIMMO YMHOKHTb X Ha 4HCjI0 2(AHne ¥} ¥ npH-
6aBuThL 2. CaenyeT, KOHEUHO, YUecTb, UTO MpH Hallled Hy-
MepallHH CJOB Mbl IpHOap/fieM K UHCHYy €1HHHIY, a TaK-
JKE HE VUHTHIBAEM I[IepPBYO €IHHHLY JBOHUHOILO pasJo-
xenus ugeaa. [lpogenaem Temeph Bce 3TO moapobHee.
[Tyers 4ncaa x, y W 2 ABAAIOTCH HOMepamH CJOB X, Y
u 7. DTo 03HauaeT, uTo ABOHUHAas 3alHuch X - 1 ecThb 1X,
neoudnas 3amuch Yy -1 ecrs 1Y, a aBonuHafg 3amuch
241 ecrp 1Z. Ilycth 4 — Kon Cj0Ba, KOTOpOE HMECT Ty
JKe AJANHY, 9T0 H Z, HO COCTOMT U3 OJHHX HyJeH. Torna
nBonuHas 3amuch uucla u-1 Oymer HMETh BIA

10000 ... 0. Ecuu caopo X gBJasieTcss coeJHHEeHHEM CJOB

—

IL1NHE £

Y u Z, to, yMmHOokaa y -+ 1 na u-41 u upubasnada
(z4+1)—(u-+1), mb monyunm uncio x4 1. M3 cka-
3aHHOFO cJeayeT apuMeTHYHOCTh HHTEpecyloliero Hac
CBOIICTBA — HCKOMOH ¢opmyJiof OyneT 3amuch Ha fA3BIKE
apumMeTHKH caeayloule gpasml:

«CYLIEeCTBYET u, siBJsolleecss KOJOM CJ0Ba TOH Xe
NJIHHBL, 4TO U Z, H COCTOSIILEr0 H3 OJQHHX HyJeH, AJs KO-

roporo (y 4+ 1)+ (u + 1)+ (2 —u) pasHo x + I».
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M3 apuprernuHocTu cpoficTBa «OBLITH COCTHHEHHEMS
NerKO BBIBECTH apH(METHYHOCTb HECKOJbKHX paccMaTpH-
BAEMBIX laJbllie CBOHCTE.

7° CoBo X sBAIsieTCA HAaua oM caoBa Y, T. e. CYULECTBYET
TaKOe CJIOBO Z, uTo Y aBafercs coefguHeHneMm X u Z.

8° Caoso X sBasercst KOHUOM cJoBa Y, T. e. Cyuic-
CTBYET TakKoe CJOBO Z, yTo Y ecTb coenuHenue Z u X.

9° CiroBo X sBaAsieTcst moxnc/a080M (4acThbio) cJosa Y.

B camowm nese, c1oBo X Torza u TOJIBKO TOTJA SIBJSIETCS
MOACJIOBOM CJIOBA Y, Korjza OHO fBJASICTCS HAuaJdoM Hes
KOTOPOr'0 KOHIla ¢Ji0BRa Y.
" 10° CaoBo X ectb coeanuenue caos Y, Z u V. B ca-
MOM JneJie, ¢a0BO X sBJAfIeTCS COeLMHEHHEM cJoB Y, Z
H V TOria u TONbKO TOT/A4, KOTJAA CYULECTBYET TaKoe
ci10Bo W, uro W ectb coeannenne Y u Z, a X — coeau-
HeHue Wy V.

AHasoruyHo moKeT GBITH JOKa3aHa apH(pMeTHYHOCTD
cBOHCTBa «Y ecTh coenmnHenHe Xy, ..., X,» MpH Jio00M
(PUKCHDOBAHHOM 1.

Tenepy MBI MOXKeM TOCTPONTHL apudMeTnueckoe KO-
ANPOBAaHHE KOHEYHBIX MHOYKECTB HATypaJbHbLIMH UHCJa-
MH. llycte X, y — marypaabHple umcia, X, Y — coorser-
CTByowue uM caoBa. [lycte U — caMoe nJauHHOE CJ0BO
U3 OIHUX HyJsel, BXoidulee B Y. Bymem cuprtath, 4TO
YHCJIO X TpHHAIJIEKHT MHOXecTBY 1T(y), €CJil CJI0BO
T1ULIX1U! Bxoxut B Y. JoKaxeM, 4YTO T ABJASICTCH KO-
poBaHHeM KOHe4yHHIX MHOXKecTB. [lyers {x|, ..., X.} —
KOHeuHOe MHOXKecTBO umceta, {Xi, ..., X,} — MHOKeCTBO
COOTBCTCTBYIOWHX UM cloB. [lyere U — citoBo, cocrosniee
M3 HyJeH H OoJiee IJMHHHOe, yeM J1060e H3 CaA0B X, ...
.+vy Xn. O603HauUM 4epes Y c10BO

WU1X,1U1X,1UL ... WU1X,1U1.

Howumep cioBa Y y 6yner xomom muoxkecTBa {Xx1, ..., X}
ApHPMETHUHOCTb ITOrO KOJHPOBAHHS JIETKO CAEAYET 13
apHPMETUIHOCTH PAaCCMOTPEHHBIX HaMH CBOHCTB CJIOB.
[Toctpoenne xoaupoBauusa MerogzoM CMajbfiHa 3aKol-
YeHo.

I. A3bIKH, CBA3AHHBIE C ACCOHMATUBHBIMH
HCHYHCJHEHUAMHU

B 3TOM npunoKeHHH MBI pacCMOTPHM HPHMeEpH! SI3LI-
KOB C OTHOCHTEJIBHO NPOCTO YCTPOEHHBIMH MHOKECTBAMI
HWCTHHHBIX YTBEPKAECHHIA. ITH npumepbl 6YAYT CBA3aMDI
C TaK Ha3bIBaeMBIMH aCCOUHATHBHBIMH HCYHCJECHIISIMH.
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ACCOUUATUBHbIM LCHUCACHUEM B aJ(paBHTE 1 Ha3wbI-
paeTcsl NPOH3BOJIbHAS KOHEUHAf COBOKYMHOCTb TDPABHI,
paspellajouiuX OIPeLesICEHHOr0 BHIA npeo0pa3oBaHus
cqoB B W. OTu npaBuia Ha3blBAIOTCS JBYCTOPOHHHMH
OACTAHOBKAMH HJH (KOJb CKOPO MBI HE pacCMaTpHBALM
3716Ch OAHOCTOPOHHHX IIOICTAHOBOK) TPOCTO nodcTaHo8-
xamy B ajddasute Y. Kamzaas NOACTaHOBKA B ancdasure
M 3amichiBaeTcs B BHJE

P« Q,

roe P u Q cyth cioBa B M, a OykBa <> He NpHHAAICIKHT
andaputy M. (Hanpumep, ug<—1pl €CTh MOACTAHOBKA B
pycckom aadasnte.) IloacTaHOBKaA P < () o03HaydaeT
paspelieHle 3aMeHATL CJ0BO P, ecau OHO BCTPETHTCA
KaK uacTh APVIOTO CJ0Ba, Ha ¢10BO Q H 06paTHoO. Cka-
gaHHOe odopMasercs Oojee TOYHO B BHie CACAYIOHLHX
onpenenenuit. [las Kaxa0ro 4CCOIHATHRHOTO HCYHC/IE-
Hus (T. €. JJ1si Kaxk/J10ro CHOHCKa MOJICTaHOBOK) BBOAHTCSA
HOHSATIe CMEeKHBIX CJOB I JKBUBAaJAEHTHBIX c/0B. MBa
cioBa A 1 B HA3LIBAOTCA CAHMeKHCHbiMU  (3AMUCBIBACTCI
A L B), Koab CKOpPO CYULECTBYIOT TaKne CJI0Ba P .Q XY,
gro: 1) A=XPY, 2) B=XQY n 3) X0t Obl OjJHa H3
nocTaHoBok P <> Q u Q <= P ecTp NOJACTaHOBKA pac-
cMaTpHBaeMOro ucuncaenns. Llenouky (Cyq, ..., Cu) cyOB
n3 WM™ nasoBeM LEMNOYKONl CMEXKHOCTH, eCJH IJ1fd Ka-
wnoro { umveer mecro C; L C; .. [lBa cioBa A u B Ha-
SBIBAIOTCST 9KBUBA.1€HTHBLMU, KOJIb CKOPO CYLECTBYCT
rakas uemouka cmexnoctn Cy, Ca, ..., Ca, 4TO C, =
=A, C,=B.

Jameuanne 1. Ecan nponspecTd (QakTOpH3ALHIO
MuoXecTBa M mo Tak BBeIeHHOMY OTHOLIEHIIO 3KBHEA-
JeHTHOCTH, IoavuilTest anrebpanyeckass cuHcreMa ¢ oacs
CoOmHATHBHON omepannefi (Bo3Hnkawouiell npu (QakTOpH-
3alud 13 onepalun OpHOUCHIBaHHA APYT K ADYTY CJOB);
OTCIOnA 1 Ha3BaHiie — accolaTHBHOe HCHHC/ICHHE.

[TycTs GUKCHPOBAHO HEKOTOPOE aCCONHATHBHOE HCHHC:
neune B aadasnte WM. CyllecTByeT adropuTM, H03BOJIRIO-
mit st Karcolx aByx caos A n B us MY pacnosHa-
BaTh, CMeKHB OHH nan HeT. Takol anroputM COCTOHT,
HanpuMep, B nepebope BCEX YETBEPOK CJOB P, Q, X, Y,
AJHHA KOTOPBIX He TPEeBOCXOJAHT JJIHH A un B, u npo-
BepKe ycJaoBui 1), 2), 3). Takum o0Opa3om, MHOXKeCTBO
pcex Map CMEXKHbIX CIOB pa3pemnyMo OTHOCHTEIBHO
U™ X U*, OpHako CyllecTBOBaHHe aJropurMa, pacio-

84



3HAIOHICTO SKBHBAJEHTHOCTD CJOB, OUEBUIHO JHIIL B IPO-
CTEHIINX CAy4afx.

Hpumep 1. Ilyers U= {a, b, ¢} u accounatusuoe
HCUHCJICHHE 3a1aHO CAEAVIOUIHMH NOACTAHOBKAMH:

ab <> ba,
ac <> ca,
bc <> b,

QueBniHo, uTo A ¥ B 3KBHBaJEHTHBI TOrAa II TOJIbKO TO
LAa, Karaa uucao OYKB a B cioBe A paBHO yucay OVKB a
B C/laBe [, i TO K€ CaMOe BBIIOJHAeTCs 115 GVKB b 1 C.
Taxoe ucuucnenne ecrecTBen 0 Ha3BaTh KOMLILYTATUBHOIM,

B ofuwey cayuae He scHO, KakuM aJropiiTaioM MOMXK-
HO ObL10 OBl OOHAPYKHTL 145 NPOI3BO.ILHBIX ¢.10B, IKBH-
BaJIEHTHBI OHU IJH HET, T. €. IAleercsl JIHM CBA3LIBAOULAA
HX [eloYKa CMeXHbIX ¢10B. M 1efictBuresHo. kKak no-
kaszaan A. A. Mapgos u 2. JI. Tloct, BO3MiOMHO acco-
UHATHBHOE HCYHCIEHHe C HepaspelwnMoll npod.ieviodl pac-
losHaBanus 3SKBHBAJEHTHOCTH (101 npobiecusii pacro-
3HABAHHS 3KBHBAJIEHTHOCTH KaK Pas U MOHIMAeTCE NpO-
0JieMa OTHICKaHUSt aJropHTMa, pacie3HANEro 9KBIBA-
JAEHTHOCTbL ¢J0B). [lOKa3aTeJIbCTBO CYLLECTBOBAHIIT Ta-
KHX HCYHCJCHHH NPHBOAUTCS, HampHMep, B Mouurpadun
C. K. Kmman (Kaunu C. K. Bsegenire B sraTevaru-
Ky. — M.: HJI, 1957). Muw 3zecs mpuseges 6e3 fo-
Ka3aTe/qbCTBa  CAeQyIOWHIl  OpHMep, HOpHHALTIezauHi
I'. C. LeiiTuny.

[Tpumep 2. TMyers U= {a,b,c,d, e} u accoumnas
THBHOE€ HCUMCJICHUE 3aJaHC TOACTAHOBKAMHU

ac < ca,
ad < da,
be <> b,
bd <« db
eca < ce,
edb < de,
cca <> ceae.

Kag mokasan T. C. LlefiTHH, /111 3TOr0 HCUNCIeUHS He
CymecTByeT aJropuTMa, pacho3Halollero 3KBHBAJIEiT-
HOCTb CJIOB.

AccounaTuBHOe HCYHCAeHHe GyaeM Ha3bLIBATh paspe-
Biumols, eclin LJIs1 HETO CYUIECTBYET aJrOPHTM paclio3Ha-
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BAHUST SKBHBAJEHTHOCTH, B IPOTHBHOM Clydae OyAeM Hae
3piBaTh ero Hepaspeulumoim. OueBHLHO, YTO pa3peLlds
MOCTL ACCOLHATHBHOTO HCUHCJEHHS PaBHOCHJIbHA paspe-
MIUMOCTH MHOMECTBa BCEeX Nap 3KBHBAJEHTHBRIX CJOB
(1 pa3pelIuMOCTH MHOXECTBAa BCeX Iap He3KBHBaJCHI:
HeIX c/10B) oTHOcHTeabHO H® X %,

dukcHpyeM HEKOTOpOE acCOlHaTHBHOE HCUHCACHHE 3
B aadapute V. MHOXKeCTBO BCeX CJI0B (B andasure H,)
suna A«B, rpe A= UU”, B ™ n A 5KBHUBAJEHThHO
(COOTBETCTBEHHO, HEKBHBAJEHTHO) B, 060o3HauUM uepe3
T+ (cooTBeTcTBeHHO uepes 17), Tak HTO T+yT—=
== [[* W W*. Torpga pas3pelliMOCTb HCUYHC/ICHHA 3 o3na-
4aeT paspelmuMocTb MHOecTBa It (4TO paBHOCHJILHQ
pa3peIIUMOCTH MHOXKeCTBA T~) OTHOCHTENBLHO n® XU~

Sameuanne 2. [Tosromy MHOKecTBO I+ (Karku17),
MOCTPOGHHOE AJsT HCUMCJIEHHST H3 IpHMeEpa 2, OpeacTaB-
asieT coGofi HMHAMBHAyaJbHBIH NpHMep HepaspelnMoro
nogMHOMKecTBa MHOKecTBa H® X M. XapaKrepucruie-
cKas QYHKIHS 3TOro NOAMHOXKECTBa NPEeACTABJIACT cobon
B 3TOM CJyuae HHAHBHAYaJbHBIM IpHMED HEeBLIUHCJHMOH
PyHKIHAH.

C KaXKAbIM acCCcOHHATHBHBIM HCUHCJICHHEM B andapy-
Te U1 MBI CBSIKEM Terephb ABa fA3bIKA — NOSUTUBHOLL ABGIK,
YTBEPKACHHA KOTOPOro OYyAYT yTBEp2KACHHAMH 00 3KBH-
BAJEHTHOCTH IpPOH3BOJBHEIX IBYX cJoB B U, U neearus-
Holll A361K, YTBEPIKIECHHSIMH KoTOoporo OyAyT YTBEpIKIe-
HHSL O HESKBHBAJIEHTHOCTH IPOH3BOJBHHX JABYX CJI0B B M.
B 06oHX cayyasx B KauecTBE yTBEepXKAeHHHU neJsecoobpas-
HO paccMaTpHBaTb 3JIEMEHTh MHOXKECTBa U* X\~
TOMRKO B IEPBOM CJaydae, /sl MO3HTHBHOrO fA3bIKA, CJIOBO
AxB Oymer HHTEpNPETHPOBATbCH KaK YTBEPKACHHE 00
SKBUBaJeHTHOCTH cjioB A n B, u MOTOMYy MHOXXECTBOM
HCTUHHBIX yTBep:KAeHHH Oyaer cayxuTh I+, TOraa Kak BO
BTOpPOM CJiydYae, A1 HETaTHBHOIO f3bIKa, CJI0BO A+ B 0y-
feT MHTepIpPETHPOBATLCA KaK YTBEpXKACHHE O HESKBHBA+
NEeRTHOCTH cjaoB A 1 B, ¥ MoTOMY MHOXECTBOM HCTHHHBIX
YTRBEPKACHHIA OyIeT CJayXKHTh T—. BcrioMHuM Tenepb, uTO
Br 1.3§ 1 Mp ZOrOBOPHJHCH CUHTATh f3BIK 32JaHHDBIM,
KOJMb CKOpPO VKazaHa COOTBETCTBYWOI as (QyHIaMEHTa/bs
Had napa. Mrak, nycth QHKCHPOBaH andasur M u acco-
HUATHBHOE HeumcieHme § B 3ToM andasute. Mbl 00b-
apasem (M, TT) dynnaMenTanpHOH napod NO3HTHBHOTO
s13blKa, CONpPSKEHHOro € HCYHC/ICHHEM J, a M, T —
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¢yHIaMeHTa/JbHOH Napofl HeraTHBHOrO $S3bIKa, CONps-
JKEHHOTO C HCUHCJeHueM 3.

Hac Oyner sanuMaTh BONpPOC O BO3MOXKHOCTH BBECTH
MOJIHYIO HENPOTHBOPEUHBYIO AeaAYKTHKY aag (U, T*) u
pagH,, T7). Mbl yBHIIIM, Y4TO B [epBOM Cjayuyae 3TOT
BOTIPOC pelnaeTcs BCerjaa MOJIOXKHTENbHO, 4 BO BTOPOM —
B 3aBHCHMOCTH OT pas3peliuMOCTH HCYHCJAEHHA S,

Jlemma I'.1. Mnomecrso E ecex uenouex cmedncHo-

CTU paspewumo oTHocuTesvHo H°.

- Jl0Ka3aTe bCTBO BHITEKAET H3 CYLLECTBOBAHHS aJrO-
puTMa, PacClo3HaIOUero CMeXKHOCTb JI0ObIX JBYX CJAOB H3
H>.

Teopema I.1. Jaa rwboco accoyuarusnozo ucuic-
NCHUSL MHOXMCECTBO BCeX Nap 3IKBUBAACHTHLIX CA08 hepe-
YUCAUMO.

JlokasatennbcTtBo. Beenem na M. dyuxnuio ¢,

noJiarag
¢(C1*Cox ... xC)=C,xC,

pas xaxporo caosa Ci=Cox .. .2Cy, rae Bce C; CyTh CJ0-
Ba H3 M™.OueBuano, ut0 A u B 5KBUBAJEHTHHl TOr1a H
TOJNBLKO Torpa, korga A =B = @(C) nna HeKoTopod ie-
nouku cmexuoctd C. Tlostomy T+ =¢(E), rne E—
MHOXECTBO BCeX UeNouUeK CMeXXKHOCTH. Muoxecto F

paspewrumMo oTHocuTeasHo M. (mo aemme T.1) u, caeno-
BaTeJbHO, Nepeudcanmo (mo Jemme 2). PyHKIUA ¢ oOue-
BUIHEIM 00pa3oM BBIUMC/IHMA, a HOTOMY HEpedHCJIHMBIM
Oyner u muoxectBo @(£). Ho g(E)= T+, a mepeunc-
JUMOCTL T+ u HaAo OLIIO ZOKA34Th.

Sameuanne 3. Takum obpasom, B cayuyae Hepas-
PEIIHMOCTH HCYHCIeHHA T+ OyaeT CJaOyXuTh NIPHMEPOM
NepeuyncJHMOro, HO HE pa3pelluMOoro MoIMHOKeCTBa Ie-
peuncaumoro mHoxectsa U™ X U™, B cuay jaemMmbr 3
BCAKUH TaKOH TpHMep fABJACTCA OLHOBPEMEHHO HpHMe-
POM HEepeyHCAUMOro MOAMHOXKECTBA C HeNepeyHCHMbBIM
nonosHenHeM. Cp. HUXKe 3aMeyaHue 5.

Cunencrteue reopewmn 1. Jaa (¢pyndamenranro-
HOLL napol) nO3UTUBHOZO A3LIKA, CONPANCEHHOEO ¢ RpO-
UBBONbHOIM QACCOUUATUBHOIM UCHUCACHUCM, MONCHO B8BECTU
NOARYIO HENnpPoOTUBOPECUUBYIO OeO0YKTUKLY).

GameuaHnue 4. UToOb NOJNYYHTHL AeIYKTHKY, O KO-
TOPOH TOBOPHTCS B 3TOM CJCACTBUHM, HET HYXKJAH 00ODa-
marthcss K Teopeme 1. [lpoue npeawsiBuTh QeAYKTHKY
(M., E, ¢), rie £ 0 ¢ TakoBbl, KaK B J0KA3aTeJbCTBE
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Teopembl ['.l; oma u Oyxer mnoJIHOH HeNnpOTHBOPEUIBOH
aenystukoi anaa (M, T+>. Dra peiyKTHKa fABJAAETCS CO-
BEPILUEHHO CCTECTBEHHOH € COJAep’KaTeJbHOH TOUKH 3pe-
HHsI; B caMoM jee, JYUYIIHUM J0Ka3aTeJbCTBOM 3KBHBA-
JeHTHOCTH ¢J0B A H B sBasieTcs npeabaBJeHHEe CBsi3bl-
Baloileil HX HeHoYKH CMeKHOCTH.

[Mepefizey K Bompocy o gexyktuke jgas (M, T-).

Teopewa I''2. Hycro dano accoyuaruenoe uc4iuc-
AeHue., MAoxecT80 8cex nap HEe3IKBUBQIEHTHbLLX CA08 TO-
200 il TOABKO TO20Q Nepevuc.iumo, Koeda 370 UCHUCACHUE
paspeuLuiio.

HorazarteancTBo. 3aMeTuM Npexjae Bcero, 4TO
U= > 1~ nepeuncanmo (upumep 6 u3 § 2). Ilycrn me-
yHcJeHKe pa3pelldMo; Toraa 1~ pa3pelinMO OTHOCHUTEJb-
Ho UM™Y K™, a 3Haunr, caMo nepedHcJHMO (IO JeM-

Me 2). Ilvcrs temepn 17— mepedncguMoO; MOCKOJbKY €ro
JoncaHerne 7+ 10 nepeulc/auMoro MHOXKeCTBa TaKxe Ie-
peuncainio (mo teopeme I.1), To B cHay JeMMbl 3 MHO-

xecTBo 7 paspewumo (otnocurenbro M* X M), a pme-
CTe ¢ HUM paspelinMo H caMO0 paccMaTpHBaeMoe HC-
YHCJICHIC,

3aveuyanne 5 MHoxecrBo T+, TakUM 00pas3oM B
clydae HepaspeldMOCTH HCUHCJCHHS CJYXKHUT IPHMEpOM
IepeylcTEMOIC MHOXKECTBa ¢ HEHepeuHuCJHMbIM JAOMHOJ-
HeHleM (10 HeKoTepere oOBeMJolllero nepeyHcaHMoro
MHCZ<eCcTRA)}; B CHJY JdeMMbl 3 BCAKHH TaKOH NpuMep
CAYXKHUT CAHOBPEMEHHO TNPUMEPOM MNePeUHCIHMOT0 MHO-
¥KecTBa, He ABJSIOMIerocs paspelidMbiM (OnfAThL-Takd OT-
HOCUTEILHC HEeKOTOPOro NepedyHCJUMOro HaJMHOXKecTBa).
Taxun o0pasoM, cymecTBoBaiie Nepedic/JuMoro 1epas-
PeHIIMOr0 MHOMKECTRA, JOKAa3aHHoe HAMI B § O, ABJAETCH
CJACACTBHEM VTBEPKACHHA O CYUIECTBOBAHHHK Hepaspel-
MBIN 4CCoLIIaTHBHBIX HcuHcJIeHui. BopoueM, oObidHble 10-
Ka3aTCAbCTEA Hepas3peluMoCTH aCCOUMATHBHBIX HCUMUC-
deHnl {B TOM uHcJe HCYHCJAEGHHS H3 TpHMepa 2) Kak pas
H OID4l0TCH Ha CYIIeCTBOBAaHHMe IIepeuHc/JHMOro Hepas-
pelliricis MHOXKeCTBa; 3TOT (pakT, c/jeloBaTe]bHo, IOA-
JEKHT caM J0Ka3aTeJabCTBy, HE OIHpAIOWeMycs Ha Cy-
HIECTBOBAHIle HEpaspelliMblX acCOUMATHBHBIX HCYHC/IE-
HHUI.

Caenctrue Teopemu I'.2. [Jaa ¢yrdamenranro-
HOLL napol HE2ATUBHOZO A3bIKA, CONPANEHRO020 ¢ HEKOTO-
puis ACCOYUATUBHLLM UCHUCACHUEM, TO20Q U TOALKO TO-
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20a MOXHO 86eCTU rzo/zm/ﬁo Henporusopeuusyio 0O0edyr-
TUKY, K020 3TO UCHUC.ICHUE PASPEeLIAMO.

Begem remepb ISt NPON3BOJALHOIO accoOilllaTHBHOLO
ucuncaenna 3 B aadasure M yunusepcaavuolll a3eir,
YyTBEPIKJIEHUSIMY KOTOPOTrO OYAVT CAVIKHTD KAk YTBED-
KAeHH 00 3KBUBAJEHTHOCTH CJOB, T2k M VTBEDKIeHlid
O HE3KBUBAJEHTHOCT!. 3JeCh Ha) mpHIeTesl OTJIHYATH
NepBBIE VTIBEPx1eHisd OT BTopblX. C 3TOH Leablo IOMNO.I-
HuM ajdasnt M enie oanoit OykBeli, OVKBoll |, B npel-
MOJIOXKEHIN, YTO Olla, Kak U < H #, He BXo1uT B M. An-
daBut MU (s, 1) obo3rauny uepes JI. Obosnaunm uepes
1T~ MHOKECTBO BceX ¢a0B Biga P, rae Pe= T—. 1lo-
Joxum T° = T+{J IT- u oOpasyeMm dyHAAMEHTAILIVIO
napy {JI, T%. Dnemedt [ u3 T° ecTecTBEHHO HHTEPHpETIH-
pOBaTh KAk IICTHHIICE VTBEp:KjeHile GO 3KBHBAJICHTHOCTI
¢10B (ecan f & T+) niu 0 HE3KBUBAJEHTHOCTI C10B (€cC.il
t= 1T7).

Teopewma TI'3. [Jag ambdozo accouuarusHo?0 -
YUCACHUS S cooTseTcT8yIcuice exy MHOXcecTeo 19 10004
L TOABKO T0O20Q NCPEMUCAUNO, KO20QA HCUUTICHUE pul-
peutuio.

JoxkaszateabcTrso. Ecan J paspemnno, 70 -
nepeuncanMo {recpema ['.2), a noromy nepeuucInMsc I
T (nphwep 5 uz § 2). Torpa 7Y nmepeunciyo no
aexnme 5. llyeTs Teneps mepeuiteinmo T, (fn'xaxeu MHEO-
KecTeo "] J17 Beex ¢€aoB B anadannTe JI, Dauiialouinxest
c |; aro ;".vIHO}I{GCTBO nepedncInmMo (npuyepu 2 10 5 113

2). Tlo mextme & nmepeuniciimo nepeceucHue V) '7 g1
Ho 7N 71J1%=="7T". Ilostouy R U0 7-, a
ByecTe ¢ HuM 11 17— {(apumep O 13 § 2): HO TOria Ino
TeopeMe [.2 pazpeuiunMo ucuiceaenme J.

CaepncrBue [Aaa pynoasentaromol rsqpef HUSCP=
CAAbHOEO SBOIKQ, CORPANCCHHOSO € HEKOTODbLL QCCOWU-
TLBHOLAL LCHUCACHIEAL, TO2DA 1L TOALKO TG eo’a AMOKCHO B3¢~
CTil NOAHYIO HCAPOTUBOPEUUByi0 020YyKTury, Koela 370
UCHUCACHILE PA3PCULUILO.

]

J. HCTOPHYECKHKHE S3AMEHMAHHA

AV Y4

OnnH 113 HatboJaee BbLIAKIIIXCI MaTeMATIKOB X% BC-
ka (1, 0e3yci0BHO, caMblil BeiAaoWIica MaTeMaTHIeCK I
aoruk) Kypr Iénear (Kurt Godel) poamnaca 28 anpesia
1906 rona B ropoae bprno (uwme Yexociosaxis, Toria
Apctpo-Beurpusi). C 40-x rogos [énesip paloraa b
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cefidac OCTAROBHVICH Noanndies Hga TepIniavanblioil ri-
neneBoil q)OpmympoBKe TEONEHME O HENOXEOTE,
3raveHnTast padora I*\ypl'“ [énenss «Uber formal
unentscheidbare Sidtze der Principia Mathemaiica und
verwandter Sysfeme I» («O q, OpMaZibHG HEpaipeiniMbix
npenioxennax Principia Matn matlca ‘) H DOJCTECHHBIX
cucteM I») Oblia namedara:a Ha C. 173—128 1-4 Terpann
38-ro toma {3a 1831 r.) JdefimuIrcKoro RypHa «Mo-

i, I3

F

[t Sy r—

natsheite Tiar M sthematik und Physik» {(mocrynuaa
17/XI 1930). IlpezpapiTelsHag CBOJKA De3VALTATOS
Gploia OonvETIIKOBaHA B EENCKOM XVpHAarse Anzeiger der
Akaﬁemfa der Wissencchaiten in Wien, Mat hematisch-
naturwissenschaftiiche Kiasse, No 19 32 193G r. {zace-
nanie or 23 okTnGon 1830 r.).

B 3T0i1 CTaThe 08 HIHPOYGTo Kiaeca ronMarmnuLiy
crcTeM VeTAHABIIB20Ch He30emHOoe CVUISCTRORAHIE B
KaAioil 113 Takly CIHCTE: H2DA3DeIlNMOre VIBSrKI -
HIIS — HOPA3PeLIHLNro B THOM CMBICTe, UTG PO 00, HIl
ero OTnIlaHNe He M0N0 OLiTh BLIBRISHS {13 QKCIHCM il
etennl, Maveniio. 5ocratee [&3e7g ObL7a CHOp Y VILDOS4-
Ha coeivioliag Teopewa {recpsma Vi Ha c. 1570

s KQKIOTD o-HEONOTHRODEUNBOTe DPerVDIIHOM

Koacca w (M0prda CVIIeCTBVeT Taxad PerypersHad

rancceeaa  copuyan s ouro oo ovenr, T

Neg e Genr) fe nprIHALICHNT X IFio{x) {rae v ects

CE0nOHAT HODONCHRAI (GOPAIABL 7).

Tolkle 0
- - — . - 4
JlaTial HeKOoTophkle HOACHeHY FIK‘“[UE;RE‘,T"HHDI),{ (POPMY-
TT

ALPOBEAM. JTH NOACHELIHS
TaTend NPOCTeIuliy CBE,‘E‘&HTiH 13 vatera TH'{GCI{’}ZIFOI‘I{KZI.
Peyup 370Ch 171€T 0 HODMYIAN HEKOTOpCH (DOPATa/IbHON

cperennt P, KoTepasd crpourcd Ha crpaduuax 176—173

cratoi [étead. Mol He 63',39:-.--1 IPIBO/HTD TOUHLIX (POD«

MVJIPORON, @ orp HIUNMeA Caelyiomed uuraroil 13 Ié-

eslf: «3 CYIIHOCTH, P ecThL Ta cueTeMa, KOTopada romay-

yaercs. eI Hanic ngozm) [eaHOBCKIIE QKCHOMBL JICTIKOT
o)

: A : . . — e
Princinia Mathemratica (uncia B KauecTIBe HNIINDIIADY,
V ™
S

Aoy
i
OTHOLICI e «CJeIORAMIE 34» B KauetTse HIOIDIAZLNC

= i ke - . {

Vol s nutv wmonorpadrar White

-y ' . ' AT o - -7 / 11 it

sell . Principia Mathematica, — 2-e m3a. — Cambridge, 1000,

NG



a 0 HOMEpax 3TiX 3HAKOCOUCTaHli B HCKOTOPO#I (PHKCH-
POBAHHOH HVMepauxHn (HasuiBaeMoil Teneps Tréjleqen-
‘FOfi) Kaaccosas BOpIIy.IL dbopmyIa ¢ 0AHO'
cs000ABOIl nepevennoli. Ctaao OBITh, K2Q2CCO8AR hopii;-
AQ — 3TO HaTypaspHOe UHCIO, SABRJIAIOIIeeCT HOMEDO:
K12CCOBOI dhopyy.nl. Hepez v Gen r obosrauaeTcs HOMED
OPMYJIb, HOJVICHHON HaBCIHIIBAHKHCM KBanTOpa 00MHO-
CTH IO HePSMENHOM ¢ HOMepoM U Ha (GOopMVAV ¢ HO-
viepoM r; uepe3 Neg (v Gen r) — HOMED OTDPHUAHHS [ipe-
apravinen dopuyaws. Hepes Flg(x) ofo3navaetes kaacc
HOMEPOB BCCX Tex [ TOJBKO TexX ¢hopMYJ, KOTODLIE Bh-
BOIIME] H3 Koacca QOpMvi, HOMEPA KOTOPBIX 00pasvict
g1ace % '). TepMIilBl «PeKYPCUBHBIN KJaacc» 1 «pexyp-
CBHAS QOpMYAA» MLI OcTaBiM 6e3 00OBACHCRHH; 5TH Tep-
MIHBI 031aUal0T HSEOTOPYIO OHNPEeIeTHMOCTL PACCMAaTPli-
BAeMBIN KJaaccoB I GOpMYJ ¢ NOMOMBLIO NPUMHTHBHO pC-
Kypeusuplx Ovikuuil (8 craTee [énens taxkne QyHKUH!
HA3HBAIOTCA IIPOCTO «DEKVPCHBHEIMHUY»). CBOHCTBO ®-He-
IpOTHBOPCUIBCCTI, HajJaraeMoe Ha KJace, oO3Hauaer
yegaosne Oodee CILIbHOC, HCKEJ 1T IPOCTad HenpoTHBOpe-
UIBOCTL ?). ECIH HenpoTHBONEUHUBOCTL KJjacca ozHavaer
HeBO3MOKHOCTh BRIBECTH M3 HETO KaK HEKOTOPVIO QOpMYy-
AV, TaKk H ee OTplaHie, To O-HeUIPOTUBOPEUHBOCTh
O3HAUYACT HEBO3MOKHOCTb BHIGECTH KaK HeKOoTopyw dop-
MYJAY BHAA «CyLlecTBYeT Takoe x, uTo U (x)», Tak u BCa
hopMyar Braa «He %(0)>, «ne U(1)», «xe A(2)» u 1. A
B o0osHaueHnsax o0cvKaaeMOd CTaTwkl lé1easd Kaace «
popiya (T. e. HoMepoB (OPMYJA) HA3LIBACTCHA (3-KCIPO-
TIIBODEUIBLIM, €CJH HE CVILHEeCTBVeT KA1accoeod (hopuy. ’Zbl
a, iag kotopoit: 1) Neg (v Gena) e Flg(x), 2)Sb (a?,,)s

=Flg(x) mpn Bcex n (3zeco  Sh(a},) ocauauaer
HoMep pe3Vv bTaTa NOACTAHOBKII B POPMVIY C HOMEPOM a
GOpMYJIbl C HOMEPOM Z{(A1) BMECTO TePeMCHHOH ¢ HOMe-
poM v, mphuexm Z(n) — HOMEp BBIPAKEHHA LI YHCIA
n). Takmy odpasos, Teopema VI riacut, 4to AAs Jl0-
foro K.jacca ¢opMysa, TOAUYIHCHHOIO HEKOTODLIM VC.I0-
BISAM, CVILecTBYeT (opMyaa CpaBHUTCILHO NPOCTOro

1y Bu'Bon u3 npousBodasHoro ksacca Gopmva npeianosiaraeTr Bo3-
MOKHOCTD KHCHOJB30BaTh B MPOUCCCe BLIBNAA TAKIKEe H AKCHOMEI, Tax
UTO B JAHHOM CJIyuac HPOHCXOAUT MPHCOCINHeNNe Kaacca £ Kk ax-
CHOMaM HCXOTHOI CHCTAMBbl.

2y Broocaencersig Poccep YOI MCDBOHAYAILEYIO PODMYAIPOB-
Ky I'€1cada, samedus tpeboBanne o- Hﬂnpowsopctn*uo\,w GoJice ¢Jin-
Gpiv TpeGo3aHneM HONPOTIBOPCUHBOCTH,

32



BHA4 TaKas, yTo HI OHAa, HU ee OTPHIANNE IIeBLIBOTIINMLI
113 aToro kJaacca. ITocko.ibky B ocHOBe depiadbreli cu-
cTeMbl P, noJpasyMeBaeMoli B HA3BaHHOHR Teopeye (Belb
peds 1AeT 0 (opMyaIax 3T0H CHCTeMBl H O BBIBOIIMOCTI
o OpasuiaM 3TOH CHCTEMBI), JeXaT apugieTiiuecKiie
axcHoMbl [leaHo, To cama 3Ta TeopeMa vacio HHTephpe-
THPYETCA KaK TeopemMa O HenoaHoTe MOopMadkHOl apid-
meTHKH. Hemoanunora nomnmaercs 37ech B CliTakcHYe-
CKOM CMBICJe (CM. npHiIozkeHie A).

Samevanue . Ecan moa dopmainuoil apudiern-
KOM TOHIMAaTbh CHCTeMy P, TO HenolaHeTa (OpMaibHOI
apHMCTHKI OpeicTasaser co0oll Bechva yacTHmil Cav-
yall Teopemsl VI, moayualomniica npn %= (n cupa-
BeIIBLIL B NPESINOJOAEHI, uTo caMa P dgsagercya
®-BeNPOTHBOPCUIIBOH, T. €. UTO M-HeNPOTIBOPEUNB KIace
ee akciuoMm): B 3TOoM cayuae [Flg(x) cocrouT mpocro i3
HOMEPOB Bcex (GODPMYJ, J0KA3VeMHX B P,

3ameuvanue 2. [Ipasua, caya uepaspenvag op-
MYyJaa, YKasuBaevas B Teopeme VI, a uuvenno, gopuyvaa
¢ nomepom v Genr, eue He HMCEOT apuhMETHUECKOTO
Xapakrepa, T. €. ellle HE 3amIcana Ha npocteiiuen apnd-
MeTn4yeckoM fA3ntke. OIHAKO 11a 2TOT CuUeT B CTaThe [ é-
Jessi COJAepzKarcsad BarkHble AaJbHeUIIe pPe3ivviLTaThl.
Mwmenno, gopyyna Hasznisacred «apudrernueckoll», ccu
OHA CTPOHTCH € TOMOLILIO DepeMCHIBIX, NHpOGeralouly
HATYPAABHBIH DA, OTHOLIEHUR pasesCcTdA 11 onepanyi
CAOKEeHHd U yanoennd 'y, Jiaaee, ua c¢. 195 craren [M6-
nenas gopryvianpyercs Teopeva Vill:

B Kamaoil GOpMaabHOH CHCTEMe, VAOMIIHALMO ;

peve VI, cyuiecTtsyloT Hepaspeunmiiie apnudyerndes

CKIIC YTBEDKICHUA,

Gameuanue 3. Kax vxasssaer I'ézeqan {c. 190),
ero A0KA2aTe15CTRO TeopeMbl VI NPOXOIUT He TOBEO LI
KOHKDPCTHON CHCTCMBL £, O KOTOPOii UaeT pedh B ero
cTatbe, HO Jasg J1050i1 clcTeMbl, 08.Ja1a10Well ¢Te1yio-
[LIIMH OCHOBHEIMIT CBOHCTBAMIL

)

ool

Y) Samerny, uto 3maxi ==, +,-HE BXOIAT B Iicxolnufl 2iha-
BHT cuctemyl £, [losromy «apndbmeruyeckas GopMYIa® MOART CYHC-
CTBOBATL Mitllb B NOIXOMAUICM pacmpeuiiyn cructemsl P BB pauiex
Ke P o3t znaxky caegyeT paccMmartpuBats Kaxk coxnamalonpte. Tax,
BLIpAKCNIIC X4 == #/; MONUMAETCS, COMTACHO [1OJICTHOYHOMY npiiMeun-
nuto 21 na ¢ 177, ok coxpamenve aag Qopmvyinl «XIl{x(y1 D
D X (Y1) )». srecp X2l o3navaer ksantop olbuuroltn no xo. (/laa
X~y u x-—y Takue pacun®poBkl B crtathe [¢acad ne npuso-
LATCA.)
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1) axcitoxbl I npaBija BbIBOAA CHCTEML! DRKYLCHBRO
ONPE 1T M bl

2} Kawjioe pexypCUBHOC CTHOUICHIE QUPELeTIIMO BHY-
TPH CICTEMH.
Kax omvicyaer ['€é1eb, 3T CBOICTBA BLUIOJINUANTCH 114
AKCHOMATHUSCKIIX CliICTeM Teopuy MuomecTte Liepatedso
Gperxenasa 1 Gou HehmaHa, a TamikKe LIs axcuoMartiiye-
CKOlf Teopui ui {Cl:fl, ocHoBaH#AOn Ha arcnoymax [leauno n
PEKVPCIBHLIX GHPEILICHNAK., DO BCEX 3THX
IECTBVIOT
HIlfi: UTOOBI OCHap

3

D
Frd
iy
]
]
D
-
3
-
@]
——t

3

CJCLOBATEIBHEO, HepaspCiinMble IPEAJowKe-
CHapVANITE 31(,, AOCTATOUHO TOJOKHITD
aveuanue 1). llpasaa, yTaepmjienue
b THBO UL B IPEIN0J0KEe-
HIiI e}—mnao*ri;mpeqnguwﬂ paccx;a?;:;; BAEMGH CHCTEMEL
BTO HDEINQI0ACHIIE BC BCCX KOUKDCTHBIX ciavyadx odpa-
3ver palouvio THIOTE3V, BHTexAIGIIvio 113 Hailere yvde-
TCRITH B DASVIIHCCTH PaceMaTplisaciiod CHCTeMBI, T. &.

TO Oliad aLCEBATHO OTRAXICY HEKGTOPVIO DLAJb-

‘E__? R -y - T T T TR T TTTY FRTYTIY O Y S TTT x -7 AR ‘,’ -
i GIURAd iplfglwzﬁ_sk-\ S SN S RS e L ol S W 11:“1':4.-'.11 ,F I[:75] K HE-
)
ERNVIEE SR T TR T s S U2 f'r*‘ L TYY R = o T Ty TTITI TS TN,
(GTOLBIAD GAsLeIdl JLGCHI0D eI, B201CS DY THEIC 113 HHX
L L
rd
B TF NPT E.YT TN _“T'!r‘*v;'rr\"
ﬂ _-A_t”‘...,isL':l IR _41,__‘_\_} N I
7 oo
T T M YR EE LR LY te, #
eF fisrsi s Tau iy I{ ~3 Sue
T3 .. . - - o~ - .
IR AL Wl i & e ey PR E LT T T IT AT AT R T TEYe YT ST TR Oy TTF -
E. }:\..,;..f'_t...'u‘l(/nuw ii , u*-..ghl“.h T .o U i -‘;J"‘_JL_LLII}.EE}IX
s -
FY T A TTATORT T Y LI T S ATy T STy T ey Wakel R NI
MOl s B HYn/ i i) MinGa e s i BT ;A“J"Icq ?6131}\,
H
N I 1 NN P ATLY Ty NT AL et v e T T "‘\-""\ ) ) MY IV T TS T g
}_}L_{E_\}.;:—vl,‘-;?i li{)l,._u.‘.i.iii\_‘,f';m.‘..\. ' EETE E x_‘)L { .'\i[i{‘_}:_\\f{v Lisar,
I:; E_Y /':\\I\I;T:\__r'\‘-:t,ir:\ _-:vv—,—_sl T!. (\ﬁ:iﬁ—-i,—\ vrvlrr ‘1i=7(_1 *‘;‘1_'_—?'(__7‘- '—(I.’_‘_‘.?"!I(‘_',‘??{ﬁ"?!'_‘_lf'{’i' 7
Fa ;.lt..i (R AL A W L S il PNV ML e\LLut’.LL‘V PRSI 1.!."45-._;‘5“."'1}\‘\_11..3.13Q".L_'L:"_-‘_(\i
- i
cwv s * P PR wEyrTarT
MG HOCTE (0D CTaI M BL
< oty r'*-.'.“-.;'T.-‘:I‘r; 28 VNI QIO o TN D aFat v‘h“'} TIYTYYOY
i a i...\,ul.lj. i.%..e'i‘ix AN LL'\L)—'.&L‘-.]JIE. l‘\i‘\./A-L",JlL.‘LL‘L’ LA {i)v I 'Li,l.[}i
v .
5 -
PTIIV IS T ITAT A O3 AT o TR S L U MOV DT ) T
BLIHICTIMA, (UONaTHue  VTBEH L IS JAOKASLIEAlTCH
R }
B o 3.
L rs
4 L 1 Bl ! \
il e N TF 7 P e CY TR AATTTIIT T AR o TETY T TTA y "
“ RO s p(,:}i_u_.ujll V10D 5\1;\,.1L;eluu,,;u '1{)}3 1o
Fa
s ; v} 4
; vias g Ny a3 T SaevT T YTy TR SAET Lor N Tm T
1A ST = g P il ineleuyslan in.
i - TF g -0 A LR AT SRTER S TT Oy T i 1, a LN D =
©i, e I Fiolon Lﬁ;u Tiig Tiao, 1 L3 == i}‘ T L
£y 1y} Ef?‘g o .
vl iy T S A - r~\1‘|;\r*r'r’-\ TR Ty "1 T T I o [T ey T,
il B RV S Py DO i CUTINMO, iy L2 2 CJEH i 331 ety
[ ; Y
Iy r 3 I *\r"““t"" T HEb o Ty ?q
¥ ATYTT T NTORTETEY O LIOTIeT,
L\J..U 1'-\...;1 .JJL..AIIJ RN j..: (.-;-.:.‘i_/"-' b1k vy I_J.I.... _3 rk» “} J.;.i ”1 l‘LAlLIiLi\J 11}

1.
W7 BCCX TPOCK HATYDAJIDLHLIX Yilcel



7. Muoxecerse A < N nepeuncanyo Torza nm TorbKo
TOTA4, KOT/:a OHO SIBJISACTCA HPOCKICH HEKOTODOIO pa3s
peLIHMOTo MHOKeeTsa R < N2

8. Ecan A — paspeunnioe noimvuomectso B, a € —
pa3peilinioe NOJMHOMECTB0 U, TO A X € — paspauginioe
noaMuoxkectso b X D,

9. JlioGoe OecuodouyHOoe MepedndIinioe MHOMeCTRo P
MOZKeT OBITH IepeHuiciIeHo BBRIUNCIN 0 dyrgunei 83 no-
BTOPCHUII: CVIIECTEYET Tagad BrlUhcainasg OVHRIUG p,
onpenedeiiHas Ha sceM [, uto P = {p{0),p(l}, ...} H
p{n)==p{n) npi 1 == n.

- 3 - ;1 -y L T o A - - Pl
10. liyeie A — atnowectso natvpainiiely uincer. f/pg-
Moty nepecterosr A aspizactea MVHKLRAS, CONOCTaBIRIO-
r T T » % A Y ;1' - T T 1 vy
wead uyrcay 0 HauMeHBLUINI 2JLMOHT 4, Unciv I -—cie-

= 4
¥

r Aot (BEean A Korieu-
HO, NPAMOI mepecuet A4 e BCoay onpaiaacH.) Miome-

Daz MBI [TOTMHOMWECTBOM |+ TOTIA
H TOJLKC TOLA4, KOTid ©IC LPSMOIl [ICPLCUYeT #ABIdeTed
BBIUIIC/IIMOH VIIKILiTes,

11. Decxoseunce mepeuncaivoe neivHOKEecTdo P
< N Beerma mieer $CCKOHRYHOS ROIMHOHAECTBO, ARTIIO-
IeeCst Pa3DeliMbIM 0 MIOKeCTBOM | 4.

i2. Tivers A 1 B — nepecexaiolililecsi nepedncIniibe
MHOZKeCTBa. TOraa CVIUECTBYIOT Taxile MNEneylcTiiMbie
muoxectsa A, u By, yuto AUB =4, U8, AinNE =,
A1 = A, B1 < B.

13. Ilycte P —pepeuinlcanyoe  noiMmiomectso [N
Toraa cyilecTsyer sBotuncamas ¢yvuxausg [ nus [ o3 [N,
onpejeleHHAag Ha BCeX Tex X, AT KOTopHX {\,yry= P
NpH HEKOTOPOM i, 3HAYeHHe KOTOpOll €CTh OIHH 13 Ta-
kKiux y (T. e. {x,[{x¥)) = P 114 BCcex x, 1Ia KOTODPBIX |
onpe1e1ena).

14. Dnizeqnte yTBeprkICHIe 3a124un 12 U3 vreepxiie-
HIIST 33044l 13.

15, Hazos2aM MIIOKECTBO A HATVPAJIDHBIX UliCeT &il-
qyuc.auso 0eCkoHcUMoli, eCA CVILeCTBYET aaropHTM, KO-
TOPHIL 11O 17 AacT CHiicoK Goaee yeM 1i3 1 Pasiiiuibix 3es
MenToB A. C/eaviollie CBOLCTBA PABHOCILIbHDE;

1° A BLIUHCAIIMO GECKOHeUHO!

2° A coxepmyut CecxOHeuloe MepedlciiNiee N0 INHOo-
JKeCTBO;

3° A cozepsutT ¢ IOIMEONECTRO, 4271910+

C 1
Heels DA3IPCMIIIMDIN HOANMHACHCCTEC]
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4% CyIeCTBYeT Taxas BBIMHCJANMAA QyHRIOg H3 P
B, onpedesenyad Ha BeeN HATYPaJdLHBIX THICJAX, Uro
AT Beex i1 Bepuo [(n)es A u f(n) = n.

16%. CyuiecTsyeT GeckOHeuHOe MHOKECTBO, HEe SBJSIO-
HleeCs BBIUHCHMO CeCKOHEUHLIM.

17. Qyvurnusg [, oupeacigeMas Ttax: [(n)==1, ecau p
SECHATHUIION PasaIOzKelll 4ucia T GMeeTcd [0 KpakHeil
MEPC 1 MIVHLHX NMOADAT AeB8daTOK, [{/1)=0 B nporTusHO:
Cayuae, BHutc/niMa. (ECAI BMECTO «IO Kpalilell Mepu»
5 ONpeablIviles (gpasze ganucaTh «pPoBIO», TO OTBeT Hi
EONPOC O BBHIUHCIHMOCTH MNOJIVUIIONICHCH DVHKLHN Heis-
BCCTeCH. )

18%, fpagercs an paspemnyMp II0IMHOKECTBOM 12
MHOMKECTBO TakKix Hap (M, n, HATVPAIbNILIX ullces, Jjid
kotophix =0 11 m/n < e? {Hicao e — ccHosalie Ha-
TVPadbHBIX J10Tantichyos. )

19%. Sengercs au Buuncminoil GVHRINA, CONOCTaR-
AF0uiag YiHcaAy 7 CTOSULIH Ha r-M MeCTe 3HaK JecsTiii-
HCTO pasdozKeHnd icia e?

20. Caeayiouine veJI0BUS Ha JefiCTBHTEILHOE YUCTO X
PaBIHOCILIEHSL:

[° cyuiecTsyeT ajiropuTy, JA0Wi Mo n yneaa p u g,
11 Kotopeix ¢ = 0w |p/g — x| < 1/n;

2° wnoxkectso {{p,q>|qg =0 1 p/g << X} paspemrumvo:

37 (GVHKIUIS, COTMOCTABJAAONAA UHCAY # CTOALLIA Ha
7-\ MECTe 3HAK JSCATHUHOTO PAJOAKEHHS YlCaa X, Bbi-
mreauMa. Ecdan 3Tl veJ0BUS  BRINOJHEHDHI, TO 4NCTIO X
HA3LIBAIOT BbIYUCAUMOLY JEHCTBITENLHEIM TIICAOM.

i*. (Ilponocamenne.) CyumMa, IIDOH3BSAGHIE 1T
UACTHOE BBIYHCIUMBLIX JACHCTBHTEIBHBIX UIICET BBIYHC.I!-
nbl, Beaxuii kopeub e 0uliCICHHONo MEOTOWIeHa BhlUIiC-
JH M.

22. (Ilpoaoauienne.) CyUeCTBYIOT HEBBIMHCINMBIO
LCHCTBHTENbHBIC YHCaa.

Yapamuenua K § 3.

1. Dyaem rosoputs, uTO BCIOAY onpeielenHass ¢yHK-
nng uz K*® B JI™ c80dur muoxectBo A < K*® K MmHo-
weersy B&JIT, ecau aasa Beex x < K™ yeaosng x = A
i1 f(x)e= B pasHocuasnbl. (Mbr «cBodiiv» 3a71a4y Bhise-
HeHlig NPHHAIIeKHOCTH X K A K 3ajaue BLIACHEHNA Mpii-
nainexioctn f(x) g B.) Ecan B paspemnvo (mepeutic-
Aoy 1 A csoanted K 5 HeKOTOPOH BLIUHCIHMON (DY HK-
iiicH, To A pazpeuwinMo (nepeyHcanmMol,

93



2. {ITpoxomxenne.) Ecan A croanred ¥k B negoToped
RLIYHCANMOH QyHEUICT 1 A HepaspelwliMe (Henepeyle-
aHMO), TO B Hepaspewmnno (HCnepeUicinmMo).

3. (llpoao.ixeniie) Muomeerso X< N Ttoria n
TOJBKC TOTAA BBIPA3IALO MOCPEACTBOM (hVHI4MeHTaaLHO
napsl (b, T), xorna oro csoinTcs K MHo:keetsy T He-
KOTOPOH BBIUIICAIIMO @V IIKIITICH,

4. by1eM rosepiTh, UTO MHOXKECTEA HATVDAILHbLIX YlI-
ce1 A 1 B paenoi ncuru gcredy, ecan nx pasztoetn A B
1 BN\ A koHeudsl. MHOKeCTBO, NOUTH BCIOLY PaBHOE pas-
peIiMOMY, paspeiinmMo. MuomeCcTso, HOYTH BCIO.iY pab-
HOe NePeYnCJAHMOMY, Tepeulicainio,

Yapaxuenuda x § 4.

1. JJo6GaBuB B 3K apudrernkn HOBhil KBautopr V..
KOTOPHIH 03HAYaeT «AJd BCEX UCTHBIN?: V.2 HCTHHHO.
ec]il A5 BCeX UeTHHMX 7 cvViklenne Spa ncernnne. O
3TOro J100aBJACHISA KIaCC apidyMeriyeCcKuX MIOZACCTB [ie
H3MEHHTCH.

2. Tlvers «, B, y—awodpie cy:iaeuns. CoaeIVIOmn2
CV2K,1CHNS HUCTIHHB

a) (@ A (a—>B))— B;

6) (@ A BV y))<{la AP}V (@A v
B) (a—>(B—v)) < ({a AB)-—>vy)

P {le=> A B>y {aVB->y)
1 (((a—B)—> a)—a);

e} THa AR <—=(T1aV T1B);

xK) (e VB> {Ta A TIB)

8) ({w—>PB) A (a—>"1B))-> "1y,

u) (e A\ 1 a)y—8;

k) (a—>PB) <= (1 a VB

n) (o> B) <> ((0—8) A B—a));

M) (@ V B)<="TT(TTa A "ib).

3. [lyers oo — opmyaa, He niMeomas oTIndiLY OT
napaMeTpoB. Toraa caeiyomiie CyAAeHUd HCTHBHLL

RN

a) Via-—> Hia;
6) 7] VEa <« 4% 7 a;
B) 7] 3E0 <« Vi T

K
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4. Mexmounn u3 sg3sika apudyerugu V, —, <>, 3

(octanvres 1, A, V). Kuace apudueTnueckix MHOXKeCTB
He 113MeHIITCS.
5. MuoxectBa

{¥ix nenurca ua 3},
{x|x ectn cTenenp umecaa 3},
{x | mocaenunsa wudpa necATHUHON 3aNICH X €CTh 7}

APH@LIETIIYHEL.

6%, Muoxecrso {x
M@T' 4HO.

. Beaxoe apud:

(])on MyJ0i, B KOTODPVIO

& CyuiecTByer

X eCTb crenmeHb uncta 10} apud-

;>

VMECTHHECKOC MHG ’P“TBO COHNDHAIKECHO ¢
VIO IIQ “\0141“ iFIId DTJI

ica Di""“ VeT! ;L{{ECK{}G AHTOXeCTBO.

r--4

'""i

YrnpaxkHeHua x .
1, Crneaviooline ¢3oHCTBA PABIOCHILIE! a) X — mepe-
YICTIMOC MHOMECTEO, &) X 0013(:“;13 Onpeletenis He-
KOTODOH BBI'HICTHAMOH (DVHKILIII 0:1aCTh 3HAaue-
Hilil HEKOTODPOH BLIYHICIHMON @)}*‘IIKHHH.

2. g ch;on B:;H“cmmoﬁ Gyaxunl [ cyuiecTsyer
BuiMIICAEMAA  QYHKULHA ¢, 00a71210MAT  CAeIVIONIA
CBOIICTBOM: g (¥} ONPeIeICHO B TOM ! TOJLKO TOM CJv-
yae, KOI1a Yy NPIHAAJICKHIT MHOXKECTBY 3HaucHHH f; B
sToMm cayuae [(g{(y)) = u.

3. Ecrm f———BbEHHC“; sag dyvaxong 13 N B N, To Muo-

KeCTBO f(x)= 198?; ePEeYHCIUNMO.

4, He cyme\,m} eT ¢yuxuan u3 N? B N, yHusepca.s-
HOH AJ K.Jacca BCeX BCIOAY OnpeleleHsuX dVHKIHI i3
N B [\

5. He cymectsyer ¢yuxuun uz N? 8 N, yausepcain-
HOM 1714 Kaacca scex ¢yakuni uz N s N,

6. [IycTs oo — QYHKUIA, OT KOTOROI HUKAKAS BLIUIIC
nuMast (VHKUHA HES MOIKET BCIOLY oT.andarhed. Toraa
nMHOMECTBO  {vja(x)==1981} mepedncnimvio 1 mepaspe-
LH1iMO.

7. CyuiecTsyeT HOIEPCUHCHAAMOe MHOMECTBO € Herne-
PEeUHCAHMEIM JAONOMHEHIIeM. DTO MIOMKECTBO MOXKET ObITh
BRIODAHO apHDMeTUURCKIIM.

8. Ilvers F—Boiyueamias dyakgus 13 N2 g M.
bviey roBopIiTE, UTO UIICAG &4 ABJISETCH FOJC:“}“O.J! (bth-
unn F, otHocnTeabro £, Dy/dey rosopithb, 4TO HyMepa
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pus, 3anaBaeMas QyHKUIeH F’, ceodurca ® wuviepaiui,
ganaBaeMoil dhvukineHd £, ecanl CyLiecTs) eT BLIUHCTIMAS
BCIOAY ONpejeseHHas dwm(mﬁ hous N B N, 1awumas no
F’-nomepy H@KO}LOUOI dhyuxKuuu f-fiomep TOKR Ke QyUK-
uuu: Fpm=Fa. CxuﬁaJEVGT takass Gvurkuna F ouz [N2
B N, uto ana scaxofl dyuxunn F7 na N2 B N Hyvepa-
nud, 3ananaexas F/, cBOINTCH K HYMEDAINNH, 3a1aBaeMOi
d@vagmdell F. @yuxuni ¢ st epolicTBOM HEeoOXOIIMO
SBJIAIOTCS VHIBEDCAABHBIMUH. OHH HA3BIBAIOTCA 2.2a8HHIMU
yHHBepcaanbmn M YHKIISMIL,

9. Ilycers F— BriyucannMas ¢y ”KUUH 1
Muoxkectea {n roe-to onpeieienay u {r
vaeT sHauenne 1680} mepeuncaunisl.

10. Jas uexoropoii BeiumeImiofl dyagmin F o1z N2
8 N wmmomectso {n|F. rie-To ompcieiena} sBIsercs
mepedncAHMBIM MHOMKECTBCM C HENMepeducaiMbi 10001
HeHIIeM.

11. Cymectsyer mepeuncamaos muosectso P N3
y KOTOPOTO MHOMKECTEO HHZKEHX TOHECK, T. C. MHCIKRCTBO

(e, pe, =P u Yy <yl y) & P},

v

N2 oB N
;F,fz HPHHH"

HemeneuHCao.
12. Ilycrs & — ooy

3 CNL. OJoznaui
uepes P, MHOeCTBO {.
T

, .
N 3
{n, x>y ez P}, Ecan P ne-
CTBVET Taroe
v o Csi BCe mepe-
AXe £ HA3BIBaTS VHIK-
eneYlCaATUMBIN LCIMHOMECTB

-

peYHCAIMO, TO BCe Py

repequc*nwoe P, yto cnexor
IHICANMBIE MO IMHOZKECTRE N

eepm;wez i 119 KJaCCq
M TTeDe IIC TIMBIMIT MEGK

13. (I'lpo, J,O*z}\emke} o ; <
Kaacca TOPeUNICANMBIN DIOIMHOKECTs | [ACPeHICINMoe
MHOZKECTBO, TO

.
>
-

a - \ E FTTTY
|y, £) e P} wemepeuncIno,

Es

u, CJeTI03aTeThHD,

[y [{x, x)= P} — mepeuicanii>e MHOMECTEO

14. He cviiecTeveT Tawnro DAZDOINNNMOT0 IOIMHOKE-
cTpa R MEoiKecTBa M2, yTadnl Cpein oro ceueriil K, ==
—{yve= N|{n, »= K} BCTpedalucs BCE Pa3pCiliiMbe

noIMHOKECTBA [N,

(.) L4
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15%. CymecTByeT nepeudHcJuMOe MHOXKECTBO Hary-
pPaJLHBIX uuced, AONOJHeHHEe KOTOPOTO OeCKOHEe4YHO, HO
HE COACPXKUT OCCKOHEYHOro NepeuncJUMOro NoAMHEOZe-
cTBa (T. €. HE BBIIHCJAUMO OeCKOHEUHO).

16. CyuiecTByeT Taxoe paspermiuMoe NoJIMHOMKeCTBO R
MHOKecTBa N, uTo MHOXKecTBO {x|2k <= N(kx = R)}
Hepaspeurumo.

YnpaxkHeHus1 K npusoxeHuo A.

i. Ecia A u B HeoraequMmsl, To A 0 B Hepaspelunmsl,

2, CyLIeCTBYIOT TPH TONAPHO Henepecexalolinxcd ne-
pedncIuMBIX MHOXKecTBa A, B, C, n100nie A1Ba U3 KOTOPHIX
HEOTAET I MBL.

3. Ec1i A n B— nepeuncanmsie nogvuoxecrsa N o
AUB=N, o AN Bu B\ A orzeaumsl.

4. CymectBylor Takue muoxecrsa A, B N, ato Hi-
KaKoe apipMeTHIeCKoe MHOXKEeCTBO He oraeaseT A ot B.

YipaxHeHuda K npuiexesniw b.

1. [Tpoeknuusa apudMEeTHYECKOrO MHOKECTBA Ha 1005
ocH B cMBICa€e § 2 apudMeTHyHa.

2. Kownosuung apudMeTuyecKux (QVHKUHH apHpMe-
Tiyia. Ecan apudMeriueckaa GpyHKINA HMeeT 00paTHyio,
10 ofparnag K Hedl QYHKUHSA apuMeTHyHa.

3. Bcakas apudmernueckas ¢yHkipga n3 N B N
HMeeT apiidMeTHyeckoe BCIOAY OUpeaeeHHoe NPOA0JI-
KEHNE,

4, Apndmernyeckiie MHOXKECTBA — HalIMEHbIIHH Kaacc,
coflepyKallinii MHOXKecTBa M3 npumepa 6 npuioxenus b
H yaoBaeTsopstomuil seMmam b.l—Db 4.

5%, OnpejeluM KBaHTOPHYIO TVYOHEY QOPMYJIBl Tak:
KBaHTODHAA TyyOHuHa 3JeMeHTapHbIX Qopmya pasxa (;
KBanTOpHAs raybuna ¢GopMyast la paBHa KBaHTOPHOH
rayGune (opMmyJanl ¢ KBaHTOpHasg TIJ1yOuna dopay.
(@ AP), (o VB), (@—B), (e <> p) paBHa MaRCHMyMY
H3 KBAHTOPHBRIX [JYOUH GOPMYa o M [, KBAHTOpHAS TJYy-
ouna dopmya Afa u VEx Ha 1 Oosbiine KBAaHTOPHOH Iy~
6unbl HOpMYJIBL o JJi Kama0r0 HAaTypasbHOrO R MHO-
JKeCTBO HCTHHEBIX CYKAEeHHMH si3blKa apu(PMETHKH, KBal-
TopHaa rayOmda KOTOPHIX HE MPEBOCXOAHT R, apudwve-
THYHO. )

6%. Tlpn J060H HyMepallHH CVKIGHNH f3nKa aplg-
METHKY 0 JI060H HyMmepalliid KJIACCOBLIX (POPMYyJa MHO-
wecrBa {n|n-e cymaenite ucruaHo} u {{m, n, ky|k ectb

100



goMep CYXKIeHHA, nodynaioulerocd B pesy/nTaTe noact:-
(OBKH #. BMECTO X1 B /1-10 KJ1aCCOBYIO QOpMyJIy} He MGIL:
GLITh OJAHOBPEMEHHO apudMeTHYHbIMH.

YrnpakHeHHa K npujoxenxo B.

1. Caenywllie GYyHKIMH aJPeCcHo BhIUICANMDBI!

a) [(x)=2%

6) f(x,y)==x¥

B) [(x)==x-e nmpocToe uncIc;

r) [(x)==cyuma uudp AecATHUHOH 3aMICH X;

n) ¥ f(x)=x-2 nudpa B AeCATHYHOH 3aMHUCH UiCIa ¢

9%, Kuiacc aipecHo BLIMHCAUMBIX Gyuruufd 3 N B i
e H3MeHmacs Obl, ecai Obl Mpl OrpaltiidialCh HEKCTOPBIM
(UKCHPOBAKHBIM HHCJIOM DETICTPOB, HaUpiMep 3alpce-
i Ob ynorpeGasaTh B aAPECHBIX NPOTpaMMax periucTphbl
¢ HomepaMu, Ooasmwumi 100,

3. Koacc aapecHO BBLIUHC/IHMBIX (DYHKIIN He pacuwil-
pujcs Obl, ecad Obl Mbi BBeJH KOMaHIbI € KOCBEHHO!!
aapecannell, T. €. KOMaHabl Bilaa R(a)<~R(R(b}) u
R(R (b))« R(a), cornacHo KOTOPbIM COAEPIKHMOE DErH-
ctpa C HOMEPOM, PaBHbBIM COAEPIKMMOMY perucrpa R (b),
mepecnacTCsl B a-H peructp u HaoGOopor.

4, CjeVIOLlEe MHOMNECTBA sIBASIOTCS ¢1a00 aHaluTl-
YyeC K MI:

a) {{x,y, |z=x¥};

6) {(x,y>|x ectb y-e MPOCTOE UHCIO}.

5. Beakoe ¢1ad0 adaUTHUECKOE MHOMECTBO ABJAETCH
apaiuTIuecknM (m0KasaTb, He HCMOJb3YA Teopenbl OC
apHU(PMETHYHOCTH €200 alaJuTHYSCKHX MHOXKECTB}.

6*. MHOKECTBO HOMEDOB HCTHHHDBIX CYXKAEHUH A3biKa
apUdMEeTHKH pH JIOOOH BBIMHCHMA I "HyMepauill CJa0B
3 A anaJuTHUHO.

7% Knace aHaJUTHUECKHIX MHOXKECTB He H3MEHHTCH,
ecqE 1H3 PACIIHPEHHOTO A3LIKA apHEMEeTHKIl HCK/IOTHTDH
AByMecTHHE QYHKIHOHAARAbIE NEPCMEHHEIL.

8% MuoykecTBO CYXJAEHHH paciiipeniioro  sA3biKa
apudMeTHKil, HCTHUHHBIX B TOM Clydae, Koria Aomycti-
MLIMH CUNTAI0TC BCe (MYHKUINL, He anaaiTuuio. MHO-
YKECTBO CYKAEHHH pacIiHpeHnoro fA3blKa apHMMCTHRE,
HCTHHHBIX B TOM CJyude, KOrla AOTYCTHMBIMII CHIITAIOTCA
JMMDb (GHHUTHLIE QYHKUHY, aHaJHTEIHO.

6%  Hazopeum Mmuomectse P < [NF adpecno nepedud-
AUMBIM, €CAL OHO IIYCTO WM eClH CYUeCTBYIOT Takile
ajipecHo BbluHcAHMDBE QYHRUAN g1, ..y e 13 NoB N,
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onpeiejeHusie Ha BeeM N, uro P = {{g(n)...
... @e(n))|ne N}, Tpadux azpecHo  BBIUHCANMOIN
QyHKWIT agpecHo mepeuncanM (JOKa3aTb 0e3 HCMOJbe
30BaHHA aKCHOMBI IPOTOKOJIA).

10%. CymecrByeT aapecHO BBIYHCAUMAT GVHKUHA U3
N2 B N, ynuBepcaibnast ais Kaacca ajapecHo BBIYNC/IH-
MpIX Gyaxuuii 13 N B N (10Kazath 6e3 1cnoab3ozaHua
AKCHOMEI MIPOLPAaMMBbl).

YnpayiHenusa X npuaoxenun I
I, Ilyers M = {0, b} 1 accounarusiice ucuicieHue
3a/1aHO MOJICTAHOBKAMHU:

Q<> aa,
b <> bb.

byner nu ono paspemnmo?

2. JioKasaTb, uto J1000e 2CCOLMATHBHOS HCYMUCICHIIC
B 0qHOOYKBEHHOM aa(aBiTe DA3PELIHMO.

3. AcCoUnaTUBHEE HCUHCICHHS SBJISIOTCS MPHMEpaMil
uchucaedud. IlonsiTne ncuucsaenusa, noxasayi, CTojbp Ke
GyHaaMeHTalbho, KaK H MOHATIE aJqroputrma. [aashoe
OTJIHUHE HCYUCJEHHH OT aJrCPiATMOB COCTOUT B TOM, UTO
HCUHCJEHHE pas3perraeT Kakue-to AeHCTBud, B TO
BpeMsa KakK aJroputsM mpeianiucempBaer ux. Ecam za-
MEHHTb JBYCTOPOHHHE MOACTAHOBKH OCAHOCTOPOHHHMI
(paspellinTh 3aMeHATb JEBYIO YacTb Ha NPaBVIO, HO He
Haobopor), chopMyanpoBaTh MPaBHJIC, Onpexseasiculee,
KaKyio IOJCTAaHOBKY H B KaxkoM MeCTe CJOBa HaldeXiT
MPUMEHATb, & TaKixe OMNpPeResHTb, Koraa nepepaGoTka
CJIOBA CYHMTAEeTCs 3aKOHYEHHOH, TO OT HCUHCJCHHH MUl
neperzeM K ajropuiMaM (HMeHHO TaK NOJIyYaloTcs HOp-
MaJIbHBIC aJlOPUTMB!, ¢ MOMOHILI KOTOphIX A.A. Map-
KOB [0Ka3aJ CYyUIeCTBOBaHlie Hepa3pPelluMbiX acCOiliii-
THUBHBIX MCYHCJECHIN]). B HACTOSHIEM YOPaXKHEHHH Mbl
paccMOTpUM OTYACTH CXORHBIA NpHMep aJropHrMa. DToT
aNrOpHTM nprMeHseTcd K cioBam B aadasute {a,b} u
COCTOHUT B CJEAYIOUIEM:

l. Ecan cnoBo naunnaeres wa @, 1. e. HMeer Bui aP,
riie P -—1eKoTopoe CJ0BO, TO €r0 Hajlo NPeolpasosarh
B Pb.

2. Eean cooBo mveer Big baP, To ero nano npeoSpa-
3oBaTth B Faba.

3. ITH npecOPascBaHiia HaJ0 MOBTOPATL A0 Tex nop,
NOKa He [IOJAYYHTCs CAOBO BuAa aalP, llocie storo npi-
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MeHeHIe aJropHTMa 3aKaHyupaercs U pesyabratom 6Oy-
netr P. )

Yto npoiaciifer, ecail IPHMenHTh OMHCalHHI aJro-
puty™ K ciosaym babaa, bacba u abaab?

4, TTocTpouTsh pa3pelialoiiifl aaropHTM JJs accollna-
THBHOTO Hcuicaenua B anadasute {a,0b, ¢}, 3a1aHHOTC
cJIe AVIOIIHMII TIOACTaHOBKA ML

b <« acc,
ca <+ acce,

Qo <>,

bb <,

ccce «—r,

(B nmpaBoil yactH Tpex HOCJAEAHIX MOACTAaHOBOK CTOAT.
mycThie CJI10Ba.)

E. OTBETDHI H YKASAHUA K YIIPAKHEHNAM

B 3T0M IPWIOMKEHIH IPHIBEIeHL! OTBETH ¥ VRIZAHIA
K HEKOTODDLIM I3 \H}"SZ CHeHI nn""fr}‘f:ezrm E. ifovep
yIOpaxKHeHHs YKasmpaercd Tak: 4.7 oz3xayaer CelibMoe
ynpaxuenne X § 4, a b. 3—Tp€be—" ml,amHe"rrﬂ K HpH-

Joxeruo b.
2.2, CM. § 3.
2.3, Ecan rpadux | p {<
X f

i
¢
f(x)=2¢ (ﬂau”rem,mee 12

I

e {{pir), c(n)d|n e N}, to0
ex f, A7 KCTOpHIX plr) = Xx).

EN} LB, to B ccth 00-

Gy
)
e
v
-
-
-
it Y
T
e
Lo
nu...-’

‘o [, ecau ki=7(n,
) =
B IPOTIBHOM CJayuac.

b
2.6. Cp. caenctrue 1 oMM 4.
2.7. Ecan r-’% — {1 {n
Mamxectea B = {{ (1),
2.9, Ilyerp OvHELIL
Ucizomast nocaenoBaTte.
eTCs H3 I0CJeICRaTeIbESC
HileM HPBTopﬂhm,, T. €. T2X UJIEHOB
[ (nY= f(k) npu HekoTopoMm kR < A.
2.11. Bocnonpsosasuiics 2.9, npeicrapnM P Kax

,\

{p(0), p(l), ...}, BLiGepEM BLIYHC/IHM ’zo MOHOTOHHO BO3-
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PAcTalUIYIC MMOAMOCAeI0BATEeAbHOCTEL (OTOPOCHB YJeHH,
Menbiige npeanavimux) u apuMennM 2.10.

2.12. 3adurxcupyem mnepeuncJeHus a 1 b maoxects A
n B: A= {a(i)|ie N}, B= {b()|i=N}. Paccmorpun
nocaeaoBareasnocth a(0), 6(0), a(l), b(1l), ... Te guc-
7a, KOTOpbie BIEPBhble NORBJASIOTCS Ha YeTHLIX MeCTax
5TOd 1OCARAOBATEAbHOCTH, OTHeceM K A, Te uyucaa, Ko-
TOPLEIE BIEPBRIE NOIBJAAIOTCS Ha HEUYETHEIX MeCcTax 3Tol
HocJeL0BaTeabHOCTH, OTHeCeM K 5.

2.13. 3adurcupyeM nepeuucieHHe MHOXKecTBa P.
Torga szwavenue QVHKIHIT [ HA ducjae X Oyaer pasiio
TOMY Y4, A5 KOTOPOro mapa <X, y)y nogBifgercs B mepe-
qieJenilin MHOMeCTBa P paHblie BCeX ILPYTHX map Buia
{x,z) (uap, MepBLIM YJEHOM KOTODLIX fBJACTCS X).

2.14. Paccvmorpum B N? wmuoxecrso (A X {OHU

(B XX {1}) n mpumenuwm 2.13.

2.15, Tlpu noxasareancTBe 2° = 3° mpumenseTcs 2.11.

2.16. Dyzaem cTpouTh MHOXKECTBO [/, HE CcoleprKailieo
HII OAIIOT0 OECKOHEUNIOro MepeduciuMoro MoaMHOMXKelTEA
(cp. 2.15). CemelicTBO BCeX 0€CKOHEUHBIX MEPEUHCTAUMDBIX
noaMuoxects cuerno. Ilyers Wy, Wi, ... — BCce Takue
vinomKecetna, Mol OyleM CTpOHThL Hauie MHOMKECTEO [ 0o
praras, foGuBagch Ha (-M 1Hare tore, urclGar W; He 6o
neaMitoaectBoM [ noytobu [ cofepiKatio Mo KpakHel
vepe | agementos. Ha nynesom mare Muni obecueunu
ceosiienne yeaosusa We ¢£ [, BniSpas b Wy Kakeid-To
SJISMEHT Qo u VCJAOBHBIINCD, YTO Q¢ 1€ NPHHANJICKHT /.
Ha - mare yur obecnedinM BLIONHeHHE yCeaoBua W; & /,
puifpas B VW, 3JEMCHT @y, KOTOPHIl MH €LIe HE YCIOBi-
JCh BKJio4aTs B [ (370 MQIKHO CLesaTb, TAK KAK YHCIO
sileMenton B W, CCCKOHEUHO, 3 HUCJAO IJEMEHTOB, KOTO-
pLIS MLl YCJAOBHJIICL BKJKYATL B [ K ({-My Inary, oka-
ZieTCsT KOHEUIRIM), H YCJAOBHBIINCL HE BKJIOYATL ero B /.
UtoOul [ copepXaJao 1ie MEHBbIIe { 3JEMEHTOB, Ce]aeM
creaviomee: BbOepeM YHCHAA Pi, ..., Pi, KOTOPBIE MLl
clile e YCJAOBHJNCH He BKJAOUATbL B / (Takue OynyT, Tak
KAK K (-MY HIary Mb! YCJOBHMCS He BKJAIOYaTb B [ JMILb
KoHeuroe MIIOKCCTBO UMCeN), H VYCJAOBUMCS BKJIOHAThH
2, ..., pi B 1. VlckombiM MHOXKecTBOM Oyaetr oObefuHe-
e Bo3pacTalollell Noc/Ael0BaTeAbHOCTH KOHEYHEIX MHO-
JKOCTB, (-1 UJeH KOTODOU COMEPIKUT Te dvucaa, KOTOpLIe
sIB VCJIOBHJANCH BKJAIOYaTh B [ Ha (-M miare.
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2.17. Oyukuua [ aubo ToxaecTBeHHO paBHa 1, aubo
coBNlajaeT ¢ OAHOM M3 PyHKOUHA gy, THe

1l opu x<i,
gi(x)={0 g N
npu X > L.

Bce 3TH (QYHKUMY BHLIYHUCJHUMBL.

2.18. [la, aBasiercsi. Bolumensisi e ¢ Bce BO3pacTalo-
el TOYHOCTLIO (HanpuMep, ¢ MOMOLIbIO M3BECTHOrO psi-
A2 u3 oOpaTHHIX ()aKTOpHAJIOB), MB DaHO HJH NO3AHO

nm m
yOeaumcs B TOM, 9T0 — < e, HJH B TOM, 410 — > e. (Pa-

m
BEHCTBO — ==¢ HeBO3MOXHO, TaK KaK € UpPallHOHAJbHO.)

n

2.19. a, cp. 2.18.

2.20. [locTaTouHO paccMOTpeTh CAydyad UppalMOHaNbs
HOTO X, TAK KaK B CJy4ae pauuoHaJbHOro X BCE TPU YCJO-
BUSl BbINOJIHEHHI.

2.22. MHoxecTBoO Bcex AeHCTBMTENbHBLIX YHCesN He-
CUETHO, a MHOXeCTBO BCeX BLIYHCJIHMBIX AedCTBHTEJbHLIX
gyicesJ CUETHO: HX He OoJiblie, yeM 3aJaloliuX HX aJjro-
PHUTMOB, |

3.1. Cp. nemmy 6 (§ 3).

3.2. OueBuliHO cneayer u3 3.1,

4.1. Qopmyay V.x,a MOXHO 3aMeHHTb Ha (opMmyay
Vx. ([x. guerHO] — @t).

4.2, PaccmorpuTte 8 Bo3MOXHOCTeN JJIi HCTHHHOCTHLIX
3HaueHNH cyxaeuunii o, § u y.

4.4. BocnoJn3yiiTech yTBepXAeHuaMu 3ajaa4q 4.2 (dop-
MyJau M), K), 1)) 4 4.3 (dopmyJa 6)).

4.5. Cp. npuMepul 1, 3, b npunoxenus bB.

4.6. CM. npunioxenune B

4.7. QopMmyay (x == n) MOXHO 3aMeHHTb Ha IKBUBA-
JIGHTHYIO, HO He collepxallyo nuudp. K npumepy, (x = 0)
9KBUBAJNEHTHO (X - X == X}, (x == 1) 9KBHUBaJEHTHO (op-
myJse (x-x ==x)/\ 1(x = 0) (ocTanocs 3aMeHUTH (¥ = 0)
Ha ONHCAaHHYIO Bbille ¢opmyay), (x==2)— dopmyie
Jy((y=1N(x=y+y)) nT A

4.8. CeMelCTBO BCeX apU(PMETHIECKHUX MHOXKECTB CYeT-
HO, a2 ceMelCTBO BceXx noiamuoxxectB N HecueTHo.

5.1. CM. cepctBue 1 akKcHOMB npoToKoJa. YTobul po-
Kasatb a)—0), 3aMeTuM, 4YTO MHOXECTBO 3HauYeHui
BCIOAY olpeleseHHOA QyHKUHH [ paBHO obJacTu onpeje-
JleHus1 QYHKUHHU g:

g(n) = (HauMeHbIlee R, Aaa kotoporo [(k)== n).
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5.2, Cp. 2.13.
5.3, 9T0 MHEOMECTBO €CTh NPOEKIHT MHOMECTEA

(rpadpux NN X £1981}).
5.4. Ecan G — BCIOKY OnpelejieHHas (PyHKHMHA H3 N?
B N, 70 GyBKuMs g, onpenelentas bopmynohn.
glxy== G{(x, x}+ 1,

Be cofepkurca cpean QyHKuHkH G, 3unauut, G He AB-
- ANETCA YHHBEPCaNbHOH.

5.6. Fenu 6u1 muomectso M = {x|a(x) = 1981} 6uno
pasPEIIEMEM; TO QPyHKUHA B, ompenenensas ¢opmysol

ﬁ'fx}—*{ 1981, ecau x€&M,
I ceag x& M,

6uiia Gbi BLYHCHIMOH BEIOAY OTJHUAIOUIEHCH OT o $yHK-
WHeH. |

5.7. [lycts P — nepeuucliuMoe HepaspeiluMoe TOA-
muoxectso N. Muoxectso (P X {0})U((NK P)X {1}) =
HCKOMOE.

5.8. [lycts G — BhuRCIEMAaR QYHELUA M3 N* B N,
yHHBepeaabHas JJf KJacca BCeX BHIYHCAUMEIX QYHKIHA
w3 N2 B N B caeayioumeM CMbIcie: Cpeln dyuxuphi G,
enpelenseMbix popmyaoi Gnlx, y) = G(n, x, y), BCTpE-
walorcs Bee BhiumcauMbie dyskund w3 N? B N. Paccmor-
puM dyuxumo F us N’ B Kl, onpelieigeMyio GopmyJon

F(k, xy= G (& (), n(k), X},

rae £ u M — QYHKIMY H3 AOKA3aTeNbCTBA JEMMH 5 (§ 3).
Ona 1 OyjeT KCKOMOIL.

§.9. OHH ABASIOTCA NPOEKIHAME MHOXKECTB (Fpauk f)
i grpaduk fYNINK N> 1980).

5.10. [lycts f— BolukcIHMas (QYHKUHA H3 NeNece
nepaspeluMoii 00aCThio ONpene/IeHHA. [Toaoxum

f(m), eci m = n,

Fim,ny=
He ONpeNesieHo, eCJH m 5= N.

5.11. Flycrs K — nepeducjnMoe HEpa3pellnMoe MHO-
wecrpo. Tlonoxum P = (KX {0} U(N X {1}).

5.12. Bospmem B kauecrBe P ofJacTbh onpelefieHHs
yHHBepCaabHO# (Ans KJIacca BHMHCAHMBIX ¢ynksui Ha N
8 N) BuuncanMoi ¢yHKUUH,
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" 5.138, Ecan 6o Q == {x|{x, x) €& P} Gnno nepegucsay-
MbIM, TO OHO PaBHAJOCh OB P, TpU HEKOTOPOM 17, a4 3TO
HEBO3MOXKEO, TaK Kak ne& Q<> negt Pa.

5.14. Ecan R-—-—paspemﬁmoe nonmuoKecTEo N2,
MHOMECTBO S, onpenesiennoe dopmymofi S = {x[{x, x> ¢
¢ S},— paspemnmMoe NOIMHOXKECTBO N, OTJHYHOE OT
Bcex CeyeHHi MHOoXKectBa R.

5.15, Pemwenne stoll 3amaun MOXKHO [POYeCTh HA
¢. 141 ymoMmsaswelcs B NDeRWCAOBHM Kaury X. POk~
skepca Wy Ha ¢. 287 Kiuru aBTOpa «JIeKIMH O BLIYHCIIH-
MBIX {bthLFﬂ‘{" (M.: ®usmarrus, 19580, 492 ¢.).

5.18. Tlycrs p(0), p(l), ... — mepeuncacHne nepeUnc:
JEMOLO HEPA3PeIHMOr0 MHOMECTBA P. Torza muOXKE
CTBO - |

== {(p(i)-e npoctoe yucao) ‘| < N} — ucxomoe.

A.L Ecau 6m muoxectBo A Guino Gaapmumwbm TO
OHO OblJ10 Gbl Pa2pEeliuMBbIM MHOMKECTEOM, OTIeAILINM
A or B,

A.2. B xauecrse mHoxects A, B u € MOXHO B35TH
mioxecrea {x|a(x) =0}, {xja(x)=1} 1 {x|a{x)==2},
rie o — BoUHCAnMAag QYHKIHS, OT KOTOPOHd HH OJHA BH
guenumMas QYHKUHS He MOXKET OTJIMYAThCq BCOAY,
" A.3. Bocnoanaviitech ynpasxuaenseMm 2.12.

" A.4. B rauecrse A 1 B MOXHO B35Tb HeapudMery-
4eCKye MHOXECTBA, NOMOHSIOLIIE Apyr mpyra go N.

'B.3. B xauecrpe BCIOLY ONpENEEHHOro apHpMeTHye:-
CKOr0 MpORCJAMKenud apupmernieckolt GyHruuu f MO}KHO
B35Tb (pyHKuHTo f, onpefeseHuyI0 QOPMYJIOH

5 (1) = { f(n), ecan [(n) ompereseHo
0, ecan [ (n) He onpegeneHo.

b.4, Ecau Rjaace MHOMXKECTB CONEDIKUT MHOMNecTBa H3
npuyvepa 6 npusoxenus B H ynoBaersopsieT yTBepKie-
HusM JeMM b.1 —Db.4, To OH comepXUT MHOXKeCTBa, CO-
NpsisKeHHbE C (])C‘p'V!}JIaMI/I Buga (f==S) H CO BCCMH
dopmysaMH, MOCTPOSHHLIMH H3 HHX (LOKa3atb HMHIAYK-
nuell no jiHHe GopMyabl), T. €. COAEPKHUT BCe apupme-
THYECKHE MHOMKeCTBa,

B.5. 10 yTBepXJeHHE Hal0 KOKa3LBaTb HMHAyKUMeH
no k. Ilpu £ ==0 oHO BriTeKaeT U3 TOro, YTO HHTEpPECYIO-
Iiee HAC MHOXECTBO paspeiumo. Ilepexon or k K &1
ogylieeTsAsierca caepylomum obpasom. llycts By ectb
MHOXKECTBO HCTHHHBIX CyXIeHuH KBAHTOPHOH PrayOHHE
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He Goasoie k. Pacemorpum muoxectsa Az B Eapy, CO-
CTOSILIHE U3 BCEX HCTHHHBIX (GOopMYyn rayOHHB He Gonbile
k-1, HaunHalomMXCs ¢ KBanTOPOB V ¥ 3 COOTBETCTBEH-
Ho. HMcnonp3ys apudMernunocrn B, HOKa)kuTe apud-
METHYHOCTb Agst M Epyy. 3areM HOKaxKuTe apHdMeTHY-
HCCTh Bpry1. 3aMETHM, 4TO C POCTOM R KBAHTODHASA Iy«
Gnna QopMyasl, ¢ KoTopo#l conpsikeHo B, BospacTaer,
Kak MoxE0 a0Kasarh, 310 06CTOATENLCTBO HeU3BGEIKHO:
NpA ROCTATOYHO OOJNbILHUX 2 MHOXeCTBO B, He colpsaXKes
HO HU C KaKoH (opmyJsch AaHHOIN KBAHTOPHOH rsiyGuALI,

b.6. Mcnonb3ylite paccyXkaense, naioKeHHOe B KOHIE
npuaoxenus B,

B.i. a) Bor tpebGyemas nporpavma:

R(1)<R(1)+ R(4)
7 R(2)<—R(2)-R(3)
8 WITH K 5

9 R(0)<R(2)

10 CTOM

B} OOuuuit 3ambices nocTpoeHus TpedyeMoit afpecHoil
nporpamMmbl MOXET ObiTh onucaH OJ0K-cxeMoil

] R(1)<2 R(2)<«0 \

e

v | !
] apocto au R (1)? AL R(DHY<«R ()41
_ .
| R (2) = R (0)? 5| RO <R |
\]!fHET
| ¥
R(2) < R(2) +1 ] cTon
R(1)<«R{1)+1
|
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[IpoBepKa MPOCTOTH 'iCJa R (1) peanusyercs, Hamnpu-
Mep, C [OMOIIBIO NepeGopa BCex YHCeJ, MEHbLIHX R(1);
aas KaXJAOro M3 HUX npoBepsiercss Aequmoctb R(1) Ha
Hero.

1) Bocnosb3yiiTecs u3BecTHHIM psigoM aaf e (cymma
ob6paTHEIX (HAKTOPHAJIOB).

B.2. OuHUTHYI0O nNOCAEJOBATeNbHOCTL HAaTypaJbHLIX
gyHcesJ MOXHO 3aKoanpoBaTb oAHUM uHcaoM. [lostomy
pa6Goty ajpecHo#l MalMHbL C OeCKOHEUHHM UYHCJOM pe-
FHCTPOB MOXKHO MoJenupoBath Ha MalmuHe co 100 pe-
rHCTPaMH, 3anAChLIBast B ONHOM H3 HHX (B BUAe KOIa) CO-
JepKHMOe NaMATH MOAENHPYEMOA MAIINHBI U HCIOJNb3YHA
ocTtagababie 99 IS IpOMEXYTOUHBIX BBIUHCAeHHH, HeoO-
XONHMBIX NIpU MOJesiupoBaHuu (KOAMPOBAaHHS, AEKOAUPO-
BaHHus # Ip.).
~ B.3. Ilpu MozZennposaHuu, ONNCAHHOM B YKa3aHHH K
ynpaxkHeHno B.2, HeTpyAHO NpPOMOLEIHPOBATHL TaKKe U
KOCBE€HHYIO ajpecaunio,

B.4. Bocrnonb3oBaTtecs yupaxHeHueM B.l u apudme-
THYHOCTHIO aJPECHO BLIYUCAHUMBIX (YHKIMH.

B.5. YTBepKaeHne (14 BCeX (QHUHHTHHIX U) o MOIKHO
3aMeHHTb Ha

(s Beex v) (Jv dunurao] — a),

rae [U (pHHHTHO] MOZKHO 3alTucaTh Tak,
3,’61sz (U (}51 —- XQ) —_ 0).

B.6. MMeer MeCTO 3KBHBaJIEHTHOCTD:

(cyxaeHIle ¢ HOMEPOM M HCTUHHO)<—-(CYILECTBYET
QYHKLHA, COMOCTARASIOLIAs BCeM CYXKIeHHAM apHdp-
MEeTHKH OJHO H3 3Hadenudl 4 mn JI, obnajawmas yka-
SaHHBIMH B Ollpede/leHHH HCTHHHOCTH CBOHACTBAMM H
COMOCTABJSIONas A-My CYXAEHHIO 3HaueHue ).
B.7. Boiuncauman GyHKIHA, OCYLLECTBASIONIAN B3aUM-

HO onHo3Haynoe coorBercreie Mexay N? u N, apudpmes

Tiyna. [IpuMensis ee, MOXKHO 3aKOAHPOBATDH JBYMeCTHbie

GYHKLHH ¢ NOMOULBIO OLHOMECTHBIX.

B.8. [IpoBeaure pacCyxXKAeHHd, aHaAJOTMUHLIE NpUMe-
HEeHHbIM IIPH JCKasaTeJbCTBe Teopemu Tapckoro. Bropoe
YyTBEDKAEHHE 32434l aHAJAOIHYHO YTBEPKAEHHIO yIpaK-
Henus B.6.

B.9. Ilyers Bce anpecHble HPOrpaMMbl 3aKOAHDOBAHB
HaTypaJbHLIMi yucaaMu. [JoKasxure, 94To npu ecTecTped-
HOM BniOope Takoro Koauposakus ¢yskuus F az N* s N,
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onpenenennas dopmynolt F(n, X, y, k)—-(couepmnmoe
y-t'o pPerucTpa nocae & MrareB NpUMeHEHM alpecHol ‘npo-
rpaMMbl € KOLOM # K. HCXOJHOMY JaHHOMY X), aapecno -
BeiyueanMa. (BULUHCAuMOCTh 9TOH (PYRKIHH oquH}lHa)
"~ B.10. Cm. yxasanue K ynpaxsenmwo B9, - I
I'.1, 2710 ncunciaenne paspewnmo. Paszpematoniui aa- -
roputs TakoB. [lyers nausl csioBa F u Q. Urobnt onpeae~
JITL,, 8KBUBAJICHTHB JIH OHU, HANAO 3aMEHUTH B HEX TPV
Ibl 13 MOBTOPSIOIIKXCS 6y1<3 @ Ha ONHHOUHbIE OVKBI -y
a TaKie CHeniaTh TO Ke camoe ¢ rpynnaMu #3 OyKp-b.
(Hanpumep, caoBo aaababbaa npespaturcs OPH 3TOM 'B
ababa.) Ecaum nocse npHMcHEHHEYE 3TOW ONEpalnH K CAo-
Bam P u Q monyuuTcs ONHC H TO e caoBo, 10 P u ¢
SKBHBAJMEHTHB APVD APYTY; CJJAH HET, TO IHie 3SKBUBA-"
JIEHTHH. o '
.2, [IycTh HeuucneHe HMeer BHJ

i ol
(- <y

as‘?,‘ P {2"’.‘31’

a'k <>k,

npi# BceX [ BLIMONHEHO mMy==n; U uepe3 [; 0003HAYCHO™
|y —ny|, p— HanMeHbiliee YHCNO CPELU My H M. Torpa’
BCce C/0BA JJHHB MeEHBIIE p Le 5KBUBAJCHTHH APy
APYry B ocTajnHBM caoBaM (1060 K HuM BooGule HENBId
MPHAEHUTb HOICTAHOBKY), a C7I0Ba MAH M U 7L (M, ' 2 p)
SKBHBANEHTHB APYT APYrYy TOTAA H TOJBKO Toraa, Kﬁf,zm
pasnocts m—n peantes na HOM (L, ..., ), |

I.3. Cnoso babaa npeoSpasyercs B baaba (pe,ynﬁ-
TaTilBHAs OCTaHOBKa); ci0B0 ¢haab B npouecce npeodpas
30BaHIA MePeXOART B 080 bbabab u xanpHeHwés fpu-
MeHEHIle aJrepHIMa HeB03MCeXKEO {0£3pe3ylbratHad
ocTansska); CI0BO Laaba HCOHITHIBaeT TaKHe Npevlpas
30BAHHA:

baaba ~ abacba —-» baabab —» abababa —
~=bababab — babababa—.

DTOT Npouecc NpoJoNKAEAETCa A0 OECKOHEYHOCTH, [O-
CXOJbKY CJIOBO

ba ... ba (n pa3) npeoBGpasyerca B CJI0BO
aba ... aba (n pas), a 3aTeM B CJI0BO
ba ... ba (2n pas).
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T.3. Besxoe CnOBO STOTO HCUHCACHHA SKBHBAJIEHTHO
_.oWOMYy M3 CJOB a, ac, ace, acce, ¢, c¢, ccc (9TH 8 0B,
_.gfToe U3 KOTOpPHX nmycTo, Ml OyeM HASHBATh NMPHBEJEH<
_aniMn). B caMoM jsene, ¢ noMouIbi0 NOACTaHOBKE b<«—ace
_MOMXHO YCTPaRHTb BCe BXoxiennn OykBu b, 3atem ¢ 1O«

JMOMIbI0 NMOJCTAHOBKH ca <> accc nOoOGHThCA TOro, urobHt
 pce G6ykBul a Onlan sepee Bcex Oykm ¢, Ilpumenss tenepn

NOACTAHOBKH aQ <> H CCCC <>, MH MOXeM JHo6uThCH,

qre0bl YHCJI0 BXOXAeHHH OYKBH a He mpesBocxomuio I,
- @-SRCA0 BXOXAeHHA OYKBW ¢ He NpeBOCXOJHJ)O 3.

FhoKa¥eM, ¥TO -pasandHble NPABEJCHEEE CHOBA He

~=ORBEBANICHTHM RPYT APYFY. B camom jaere, CONocTaBHM
= RAMAOMY CJOBY HeKxOTOpoe npeobpa3oBaHHe KBalparta
B ‘cefs (eCnH yrolHO, HEKOTOPYIO NEPECTAHOBKY YeThl«
_PeXSJEMEHTHOr0 MHOMeCTBAa BepIMH KBanparta). MMen«
" Ho, CNOBY ¢ CONOCTaBEM HOBOpOT KBajgpaTa Ha 90° Bo«
Kpyr UeHTpa, CJOBY & ~ OCEBYI0 CHMMETPHIO OTHOCHTE/be
HO OCH, MapalneJbHOR OLHOM U3 CTOPOH KBanpara, CJo«
By b— oCeBy10 CHMMETPHIO OTHOCHTEJNBHO OCH, Mapal«
. JenbHOR apyrofl cropoHe KBajparta. CaoBy, noaygalolie«
MycHl NIDH NPHAHCHIBAEKH RPYT K APYry croB P n Q, cos
FOCTABHM KOMEQ3HHHIO COOTBETCTBYIOILIHX HApeofpasopa«
muit (cuauana P, satem Q). Herpymwo nposepurs, wro
SKBHBAJEHTHHIM CJNOBaM COOTBETCTEYIOT OJIHHAKOBHIE Mpes
- 'o06pa3’oBaHHfl, a PpPaASAHYBHIM NPHBEREHHLIM CJNOBAM —
- pasHble,

Paspeniaonuit aJIrOPpHTM TaKoB: 9TO6H Y3HATh, SKBHe
BaJIeKTHH JM ¢loBa P B @, Hane 3aMeHWrPb HX Ha IIpHe
BeiIcHHbIE SKBHBAJEHTH H CPaBHHTH STH SKBHBAJIEUTH,
Eenn onn pasum, TO cloBa P H Q SKBHBAJIEHTHLI, €CJH
He PaBHbl, TO HEe SKBUBAJCHTHH,
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