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NMpeobpa3oBaTtenun npeankaTos

B 6asosom anroputme BbluncneHne MHoxecTs Sat(M, EXy), Sat(M, EGyp)

n Sat(M, E(v1Up2)) npu nomowm npoueayp Pex, Peu. Pec
OCHOBbLIBaAJZ1OCb Ha rlpeo6pa3OBaH|/||/| MHOXECTB COCTO;IHI/IM — nnn,
no-Apyromy, OAHOMECTHbIX MPeArnKaTOB Ha MHOXECTBE S

Cnocob npeobpasoBaHus NpeankaTa Ha S MOXHO MPeACTaBUTb Kak
npeobpazosaTens NpeankaTos Ha S: dyHkumio Buga f:2° — 2°

B 4acTHocTuM, TemnopanbHyto koMbuHauuo EX B koHTekcTe 3apaHHoOM
mMogenn M MOXHO pacLeHnBaTb Kak npeobpa3oBaTesb NpeanKaToB:
Sat(M,EXp) ={s|3s' :s = ', s’ € Sat(M, )}
Saty(EXp) ={s |3’ : s = s, s’ € Saty(v)}
EXv(Satm(p)) ={s|3s':s = s, s’ € Satm(v)}
EXy(A)={s|3s':s— 5, s €A}
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NMpeobpa3oBaTtenun npeankaTos
CoBokynHoCTb (2°, C) — 3To pewwéTka, B KOTOPOIA:
» TouHast BepxHsas rpaHb sup(A, B) MHoxecTB A n B — 3T0 nx
obbeanHeHmne

» TouHas HWKHAS rpadb Inf(A, B) MHOxecTB A n B — 3T0 ux
nepeceyeHune

» Haunbonblunii 21EMEHT — 3TO MOXECTBO S
» HaumeHblunii anemeHT — 370 ()
Takum obpa3om, npeobpa3oBaTesib NPEANKATOB MOXKET PACLIEHNBATBLCS Kak

dyHKLUA Npeobpa3oBaHns 31EMEHTOB PELLIETKU, U U3 3TOro Aanee OyayT
BbITEKATb TEPMUHOOIMNSA U CBOCTBA Npeobpa3oBaTeneli

C B TaKOi pelETKeE — 3TO OTHOLLEHME HECTPOrOro YacTUYHOro Nopsiaka, u
INns Hero byaeM NpUMEHSTb COOTBETCTBYOLLYIO TEPMUHONOMNIO:

» AC B < A He bonblie B n B He meHblue A

» AC B < A meHblle B B 6onblie A

| 2
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NMpeobpa3oBaTtenun npeankaTos
MpeobpasosaTtens npeankaTos f: 2° — 2° HasbiBaeTcs

» MOHOTOHHbIM, €cnn ans NobdbIX npeanKaToB A B CnpaBeginBa

NMMJanKaynsA
AC B = £(A) C £(B)

P U-HenpepbiBHLIM, ecan anst ntoboi DeCKOHEYHOV MOHOTOHHO
HeyObIBatoLLEd NocnefoBaTeNLHOCTY NPeaNKaTOB
A1 CA C ...

BepHo f( fjl A) = fjl t(A;)

> -HenpepbIBHLIM, €CN ANst 1060 GECKOHEYHOR MOHOTOHHO
HEBO3PACTAIOLLEN MOCEL0BATENLHOCTM MPEANKATOB
A1 DA D ...

BepHo f( n A) = '01 f(A))
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NMpeobpa3oBaTtenun npeankaTos

Jlemma. Jlio60oii MOHOTOHHDLIN Npeobpa3oBaTtesib npegukaToB f Ha
KOHEYHOM MHOXecTBe S U-HenpepbiBeH U MN-HenpepbiBeH

,D,O Ka3aTeNbCTBO.

PaccmoTpum BeckoHeuHyo nocneaoBaTeNbHOCTb npeankatos A1 C A, C ...

TaK KaK MHO>XXeCTBO S KOHEYHO, OJ1A HEKOTOPOro k BEPHO
Ak = Akt1 = Akqo = . ..

k
Tak kak A; C --- C A, To BepHo n | J Aj = Ak
i=1

3HaunT, | Ai = Ak
i=1
Tak kak f moHoTOHeH, BepHO f(A1) C --- Cf(Ax) =f(Akyr1) = ..., 1

ananorudro sepHo |J f(A;) = £(Ax)
i=1

o0 [e.e]
CneposatensHo, £(|J Aj) = £(Ax) = U £(A)), To ecTb £ U-HenpepbiseH
i=1 i=1

M-HenpepbIBHOCTb 0OOCHOBLIBAETCA aHaIOrMHYHO W

MaTemaTudeckne metoabl Bepudrkauum cxem n nporpamm, bnok 27



HenopgBu>xHbie ToOUkn

HenonsuxkHoli Toukoii npeobpasosaTtens I : 25 — 25 HasblBaeTcs M eankaTt
peoop p

A, Takoii 4yto f(A) = A

HenoasuxHast Touka A npeobpa3osaTtens ff Ha3bIBaeTCA HaVMeEHbLLENR
(A= pZ.f(Z)), ecnin oHa HauMeHbLLAs MO BKIOYEHWIO CPEUN BCEX
HenoABUKHbIX Todek I, u Hanbonbleid (A= vZ.1(2)), ecnu oHa
HanbosbLUAst NO BKAIOYEHNIO CPean BCEX HEMOABMXKHbBIX TOHEK

ff’(A) — TaK 0D03Ha4YuM /-KpaTHOE npuMeHeHne npeobpasosaTtens f K
npeankaTy A:

> fO(A)=A

> f/(A) = f(f'~1(A)), ecm i >0
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HenopgBu>xHbie ToOUkn
Jlemma. [Ons no60ro MOHOTOHHOro U-HenpepbiBHOIo

npeobpasosatens f sBepro uZ.f(2) = (J /()
i=0

o0 .
Jokazatensctso. Mycte A= (J /(D)

i=0
Mo onpefeneHnto HaumeHblLUeld HENOABMIKHOW TOUYKN, AOCTATOYHO
obocHoBaThL ABa dhakTa:

1. f(A)= A

2. Eomf(B)=B,T0 ACB
1. Mo U-nenpepbigroctn F: F(A) = (J22, F/(0) = £O(0) U U2, /()
2 Bepro t9(0) =0 C B
Mo moHoToHHocTw ff, ana ntoboro i € {0,1,2,...} BepHo chnenytolee: ecam
f/(0) C B, To sepro u £ () = £(£(0)) C £(B) =
3HaunT, ans noboro i € {0,1,2,...} sepro /() C B, u cnegosaTensHo,

U@ CB v
=0

A
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HenopgBu>xHbie ToOUkn
Jlemma. [Ons nto60ro MOHOTOHHOrO MN-HENpPepPbIBHOrO
(e.)

npeobpasosatens f Ha S BepHo vZ.f(Z) = ) £/(S)
=0
ﬂ‘OKa3aTeﬂbCTBO. AHanorn4Ho AOKa3aTENIbCTBY rlpe,ELbI,EI,yLLI,eVI JNIEMMbI

Jlemma. Ons n_roﬁoro MOHOTOHHOr0 npeobpa3oBaTtensa n awbdoro /,

i € INg, BepHo f/(()) C £+1(()

Jloka3aTenbCcTBo.

£9(0) = 0 C £(0)

Ecnu £-1(0) C () (1 > 1), To #/(0) = £(F'1(9)) € #(F'(0)) = £(D)
3HauuT, corsiacHo MPUHLNIY MaTEMATUHECKON NHAYKLMN, ANs ntoboro
i€40,1,2,...} sepro £'(0) C £'+1(0) v

Jlemma. Ons mo_ﬁoro MOHOTOHHOr0 npeo6pa3oBatenst Ha S n noboro
i, i € No, BepHo f'(S) D £'71(5)

,ﬂ,OKa3aTeﬂbCTBO. AHanornyHo AOKa3aTENIbCTBY I'Ipe,ﬂbl,ﬂ,yLU,eVI JIEMMblI
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HenopgBu>xHbie ToOUkn

Jlemma. [ns ntoboro MOHOTOHHOro npeobpasoBatens f Ha KoHe4YHOM
MHoXecTBe S cyuiecTyet k, k € INg, Takoe uto f*(()) = F51(())

,ﬂ,OKa?;aTeﬂbCTBO. HDGAHOﬂO)KMM OT [MPOTVUBHOIO, 4TO 3TO HE TaK

Mo nokazanHoi patee nemme, ana aroboro i € {0, 1, ...} BepHo

f/(@) C f/—i—l(@)

Mo npeanonoxenuto, /() # F'1(0), a snaqur, '(B) C F+1(()
CnegosaTensHo, |£0(0)] < [£1(0)| < [£2(0)| < ...

Ho Toraa cywectsyeT m, Takoe yto |£™((0)| > |S|, 4To npoTusopeynt
BkatoderHuto f7(P) C S v

Jlemma. [ns nob6oro MOHOTOHHOro npeobpasoBatens f Ha KoHe4YHOM
MHoXecTBe S cyuiecTyeT k, k € INg, Takoe uto £¥(S) = fk+1(S)

JokazaTenbCcTBo. AHANOMMYHO [OKA3aTEeNbCTBY NpeablayLleil NeMmbl
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HenopgBu>xHbie ToOUkn

Jlemma. [Onsa no6oro npeobpasosatensa f, nwboro k, k € Ny, n
nioboro npeankata A BepHo cneaytouwee: ecim £5(A) = £K1(A), To gna
noboro m, m € IN, Bepro fX(A) = Fk+m(A)

[okazaTenbcTBo (MHAYKUMER no m).

baza (m = 1): BEPHO MO YCNOBUIO NEMMbI

VinpykTusHbii nepexog: ecnn £X(A) = FAHM=1)(A), 10
FEM(A) = L (EL(A)) = EX(ET1(A)) = ERET1(A) = £4(A) ¥
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HenopgBu>xHbie ToOUkn

Ob6beanHNB pe3ynbTaTbhl BCEX MPEASOXKEHHbIX IEMM, MOXKHO IEFKO MONy4YnTh
chnefytolne TeOPeMy U Npoueaypy BbIYUCAEHNS HaWMEHbLIER HEMOABUXKHONA
ToukM (Pirp,) ANA npeobpasoBaTens NpeaMkaTos Ha KOHEYHOM MHOXeCTBe S

Teopema (0 noncke HaMMeHbLLUEA HENOABUMXHONW Toukmu). Ansa noboro
MOHOTOHHOro npeobpasoBatens I Ha KOHEYUHOM MHOXeCTBE S
cywiecTByeT k, k € INg, Takoe 4TO
fO(9) C £1(0) C --- C £5(0) = FKL(0),

un BepHo uZ.£(Z) = tX(0)
Mpoueaypa P (M, ):

» Monoxuts Xp = 0

» [locneposatensHo ans i € {1,2,...}:

> Boiuncauts Xi = £(Xi—1)
» Ecnm X; = Xj_1, TO 3aBepLlUnTb NpoLUeaypy U BepHyTb X;

Ans ncnonb3oBaHust NnpeobpasoBaTtesieli B Ka4eCTBe apryMeHTOB NpoLeayp
TpebyeTcsa noaxodsiiiee NpeacTaBNeHne — OHO ByAeT BBEAEHO YyTb MO3XKe
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HenopgBu>xHbie ToOUkn

CuMBOJIbHBIM MpefcTaBieHiem npeobpasoBaTens I Ha30BEM oTobparkeHue
fs MHO)XeCTBa CMMBOJIbHBIX NPeACTaB/IEHNIA NPEANKATOB B HEFO e, TaKoe
4TO fs(q)A) = q>ﬁ‘(A)

Mpoueaypa BbIYNCNEHNA HaUMEHbLLEN HENOABUMXHOW TOYKN OYEBUAHBLIM
obpazoM nepedopMynmnpyeTcst B TEpMUHAX CUMBOJIbHBLIX NPeACcTaBAeHN

Mpoueaypa s (M, £5):
> TMonoxuts 0 = @
» [ocnegosatensHo ans i € {1,2,... }:
> Boiyucauts ¢ = fy(d'~1)
> Ecim &' ~ &1, 10 3aBepunTb Npouesypy U BepHyTb
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HenopgBu>xHbie ToOUkn

AHanornyHble TeOpeMa 1 anropuTMbl NOMyHaroTCA U Ans Hanbonbluel

HENOABUXKHOI TOYKN

Teopema (o noucke HanbonbLIel HEMOABUXXHOW Toukm). Onsa noboro

MOHOTOHHOro npeo6pasosartensa f Ha koHe4yHOM MHoOXecTBe S

cyuiectByeT k, k € INg, Takoe 4TO
fO(S) D £1(S) D --- D £K(S) = FK+1(9),
u BepHo vZ.f(Z) = £%(S)
Mpoueaypa Pyr (M, £):
» [lonoxunte Xg = S
» [locneposatensHo anst i € {1,2,...}:
» Boiuncauts Xi = £(Xi—1)
» Ecnn X; = Xj_1, TO 3aBepINTb NpoLeaypy W BepHYTb X;
Mpoueaypa g, (M, 1f;):
> Monoxuts ¢0 = dg
» [locneposatensHo anst i € {1,2,...}:
> Boiuucauts ¢ = fi(d'1)
> Ecm &' ~ &~1 1o 3aBepwuTh npoueaypy u BepHyTb '
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