O g3pIKaX, yCTOMYMBBIX OTHOCUTEIHHO
orepalii BbINIaJIEHN A, BCTABKN

Heprau I1.C.

B crarhe usydarorcs onepanuyl BbINAJIEHUs /BCTABKH, IIPO-
JIBUYKeHNeM KoTOopbix 3anmMaljict B. U. Jlepemmreitn. Crassit-
cd U JAIOTCS OTBETHI Ha CJEAyIoNIe JiBa Bompoca. Kakwe pe-
TYJIIPHBIE SI3BIKU YCTOWYUBBI OTHOCUTEIBLHO OIEPAITUil BbIMaIe-
Husi/BeraBku? CyIIECTBYIOT JIM HEPETYJISIPHBIE SI3bIKU, KOTOPbIE
YCTORYMBBI OTHOCUTEIHHO OllepaIlnii BbIA/IEHUs / BCTABKE !

KurodyeBbie cjioBa: olepaliuy BBINAIEHUS U BCTABKH, 3a-
MKHYTBIN KJIaCC, PEryJisdpPHbIIA A3bIK.

Bsenenune

B crarbe m3ydarorcs OIlE€paIUN BBIIAJEHNs/BCTABKU, IIPOJIBUKEHIEM KOTO-
poix 3anuMasics B. W. Jlesenmrreiin [1]. CraBsrces n 1aloTcss OTBETHI HA CJle-
Jlyolye JiBa Bonpoca. Kakue perysigapHble s3bIKH yCTORYUBLI OTHOCUTEILHO
onepanuii BoiaeHns/BcTaBKu! CyIIeCTBYIOT JIM HEPEry/IsSIPHbIE SI3BIKU, KO-
TOpbIE YCTONYUBBI OTHOCUTEIBHO OIepaluii Bbiagenns/scrasku? O perre-
HUY [TOXOXKUX HIPOGJIEM MOXKHO IPOYUTATh B crarhbsx [2-9]. O npyrux acrek-
TaX UCCIEJJOBaHUIl aBTOPa U JPYTIHUX yUIEHBIX B CMEXKHBIX 00/IaCTAX K TeMaTH-
Ke JAHHO! paboTsl MOXKHO IpounTars B [10-21]. B nasibheiiniem mwianupyercs
IIPOJIOJIZKUTD UCCIIeI0OBaHIe IOy YeHHOI'O KJIAcCa 3aMKHYTBIX OTHOCHTEIBLHO
OIepaIyil BBIIAICHHsI/BCTABKH SA3bIKOB IPHMEHHUTEIBHO K IIPOGIEMe OZHO-
3HAYHOCTU aJI(haBUTHOTO JIEKOINPOBAHU.



OcHoBHBIE olpeeJs/iecHnd N pe3yJibTaTbl

MHozKecTBO KOHEYHBIX CJIOB B ajidaBure A obosnadaem depe3 A*. Ilycroe
ca0Bo A 110 yMoOJIYaHUIO TOXKE JIEXKUT B A*.

MHOo2KecTBO HATYPAJIBHBIX YHCces] 0003HaUaeM Uepe3 N, a Me/IblX HeOTPU-
MATENBHBIX dnces — depes Ny.

MHO>KeCcTBO BCeX PEryJsipHBIX siI3bIKOB B ajihaBure A 0bO3HAvaeM depe3
R(A).

JlJ1st IpOU3BOJIBHOIO O = @, Qi - . . @5, € A* 0Bo3HATAEM
in(a) == A%a;, A%a;, A™ ... A%a; A"

IIyctb a € A, a1, a0 € A*. ToBOpHM, 9TO CIIOBO (1 Ay NOAYHEHO ONEPALUU-
eti 6CMaBKU M3 CJIOBA (| (rg. | OBOPUM, UTO CJIOBO (v1 (v MOAYHEHO onepayuet

gvinadenus N3 CJIOBA (V1 A0.
k

IIycts o € A*. Bogum nnnykrusHo npu k € Ny Muoxkecrsa [af;, -

[a]?n = {Oé},
[a]fn = {aans | ajag € [oz]fn_l,a, € Ao, ag € A™}.

Anasormuno, ipu k € Ny BeoguM MuOKecTBa [

[a]gut = {Oé},

k—1

[a]lgut ={a1g | qaag € [a]5; ,a € A, ag,a0 € A}

Ob6oznagaeMm
oo
[o]in = ([l
k=0

o0

[a]out = U [a]];ut‘

k=0

Bameuanue 1. MuoxkecTBO []y, Beerjga 66CKOHEUHO, a MHOXKECTBO [ oyt
BCerJla KOHeYHO.
*
s moboro mMuoxkectBa P C A* BBOIUM 0603HAYEHUST

[P]zn = U [a]iny

aeP

[P]out = U [a]out-

aeP



Sameuanne 2. Ecim o € P, 10
[a]in - [P]ma [a]out - [P]out-
3ameuanne 3. Eciu P C A*, To

[[P}m]m - [P]zm [[P]out}aut = [P]out-

Teopema 1. ITycmv P € R(A). Tozda

P =[Pl < P = ] in(a),
acT

ede T — npou3eonvbHoe KOHEYHOE MHONCECTNBO CAO6 6 aﬂgﬁaeume A.

Teopema 2. IIycmov P € R(A). Tozda

k
P = [Ployt <= P = U[ai,l]out (A1) (Ais)” [ sy 1] out
i=1
ede k €N, s(i) € Ny, a5 € A*, A;j C A,
Teopema 3. ITycmo P C A*. Tozda [Pl € R(A).

Teopema 4. [Iycmo P C A*. Tozda [Plout € R(A).



ﬂOKaBaTe.TIbCTBO BCIIOMOraTeJIbHbIX YTBep}K,Z[eHI/Iﬁ

JIemma 1. Jlas 06020 o € A* eepro, wmo in(a) = [@in.
Jloxazamenvcmeo.
ITo ompenenennio BEpHO, UTO

in(a) == A%a;, A%a;, A* ... A%a; A”, (1)
[in = [J l0]i- (2)
k=0

BamedaeM, 4TO MHOXKECTBO (2) — MHOXKECTBO BCEX CJIOB, KOTOPBIE MOXKHO IO~
JIyIUTH U3 CJIOBA (v KOHCYHBIM KOJIMIECTBOM IIPUMEHCHMI Ollepallii BCTaBK.
Ho muO)kecTBO (1) Kak pa3 u COCTOUT M3 TaKUX CJIOB.

JIemma 2. JTas mobvix P, Py C A* eepro, wmo [Pr-Palin = [Pilin - [P2]in-

oxaszamenvcmeo.

BosbMeM 11ponsBosibHOE CJI0BO v U3 MHOXKecTBa [Py + Palip. Ono moury-
4aeTCcsd KOHEYHBIM KOJIUYEeCTBOM IPHMEHEHHUIl ollepal BCTABKU B KAKOE-TO
cjioBo u3 P - P», TO €cThb CJIOBO BUJA (v - Qig, Te o € Pp, ag € Ps. Torna
CJIOBO (v MOYKHO pa30UTh Ha JBe 4acTU — HpedUuKCe, ColepzKalluil B KauecTBe
HOJICJIOBA CJIOBO (1 U HOCT(UKC, Colep:Kalluil B KadecTBe IIOJICI0Ba CJI0BO
Q9. 3Hauur [Pl . Pg]m - [Pl]zn . [Pz]m.

BosbMeM Tenepb Mpon3BOJIbHOE CII0OBO (v U3 MHOXKECTBA [P ]ip - [P2]in. DTO
CJIOBO TPEJICTABUMO B BHUJIE (U] + (vg, TJIE (v] MOJIy9aeTCs KOHEIHBIM KOJIMYe-
CTBOM NIPUMEHEHHil olepaiyu BCTABKU B KaKOe-TO CJIOBO ) u3 Pi, a ay —
KOHEYHBIM KOJIMYECTBOM IPUMEHEHHUil Oollepallii BCTABKU B KAKOE-TO CJIOBO
o u3 Pa. Ho Torma cioBo o = «jrg MOXKHO HOJIYIUTH KOHEUHBIM KOJIU-
YeCTBOM LPHMEHEHUH Olepalu BCTABKU B CJIOBO ojcy € Pj - Pp. SHaunt
[Pilin - [Po]in C [P1 - Polin.

JIemma 3. Jlas ao6oz0 P C A* sepro, wmo [P*];, = A*.

Hoxazameavcmeo.

Pesysbrar oyeBHMIHO BbITEKaeT u3 Toro gakra, uro A € P* u jaoboe
cnoB0 B asndasure A MOXKET OBITh HOJYYeHO N3 A KOHEYHBIM KOJIMIECTBOM
IPUMEHEHUI Olepalii BCTABKH.



JIemma 4. Jlas aobvix Py, Py C A* gepro [Py - Polouwt = [Piout - [P2)out-

Hoxasameavcmso.

BosbMeM [IPOU3BOJIbHOE CJIOBO (v U3 MHOXKECTBA [P + P2)oyt. OHO nosryua-
eTCsl KOHEYHBIM KOJIMYeCTBOM IPUMEHEHUI ollepallii BbIIAJICHUs U3 KAKOIO-
TO cioBa B P - P, TO ecThb clIOBa BUIA « - o, Te a1 € Pi, as € Ps.
Toraa o MOXKHO pa3bUTh Ha JBE YacTH — IpedUKe, SIBJIAIOIINICS I0ICI0BOM
a1 1 ocTUKC, SBJISIONMIICS TOACIOBOM clloBa aip. OTCIOIa MOIyUYaeM, 9To
[Pl : PZ]out - [Pl]out : [PZ]out-

BosbmMeM Tenepb NpoM3BOJIBHOE CIIOBO (v U3 MHOXKECTBA [Pilout + [P2]out-
DTO CJIOBO NPEJICTABUMO B BUJIE (V] - (i, TJIE (v] ABJISETCS IIOJICIOBOM KAKOTO-
TO ca0Ba o) u3 Pp, a ag — 1mOJCI0BOM Kakoro-to cioa ob n3 Py. Ho rorga
CIIOBO (v = (v (g OYJIET MOJCJIOBOM CJloBa ooy € Pj - Py. Orciona nosydaem,
qTo [Pl]out : [P2]out c [Pl : PQ]out-

Jlemma 5. Jlaa arobozo P C A* eepro, wmo [P*|our = AF, 2de Ay C A.

Zloxazamenvcmeo.

B kaugecTBe MHOXKecTBa A1 BO3bMEM BCe Te OYKBBI, KOTOPbIE BCTPEIAIOTCSI
xoTst OBI B 07fHOM cJioBe u3 MHOXKecTBa, P. Ilonsitao, uro Torga [P*]o: C AJ.

C apyroii CTOPOHBI, JIJIsI JIIOOOI'O CII0BA (¢ = Gy, Qj, - - - A, € A} 0603HAUNM
yepe3 ay € P ciioBo, cojepxkaliee OyKBy a;,, depe3 ay € P — cjoBo, cojep-
»Kalree OYKBY Qj,, .. ., depe3 ag € P — cjioBO, cofepzkalliee OYKBY a;,. flcHO,
4TO TOIJA CJIOBO (v SBJIAECTCA IOACIOBOM CJIOB& (1 * (9 « ... &g € PS5 C P*,
[Tosromy Af C [P*]ous.

[ |
Jlemma 6. [Iycmo P C A*. Toeda

P = [Ployt <= A"\ P = [A*\ Plin.

Jokasamenvcmso.

[Tycrs P = [Ployt- Jokaxkem ot mporusnoro, uro A* \ P = [A*\ Pliy.
Eciu 510 me Tak, To Haiigercs ciaoso o ¢ A*\ P u ero nozgcnoso 3 € A*\ P.
1o o3Havaer, uto o € P, ¢ P. Ho, B cuity 3aMedanusi 2, BBITOJHEHO

5 € [a]out g [P]out =P

[Tosyunan nmporuBopedre. AHAJIOTMYHO JOKA3BIBAETCS B 0OPATHYIO CTOPOHY.



Jlemma 7. B A* ne cywecmsyem cuemmozo MHOMCECMEA CAOS, NONGPHO
HesaoicenHbIT Opye 6 dpyea.

Jloxaszamenvcmeo.

[Tpexxjie BCero, MOSICHUM, YTO MO BJIOXKEHHOCTBIO CJIOB JIPYT B Jpyra
3716Ch UMEETCsl BBUJLY TOT (DAKT, YTO OJHO CJIOBO SABJSIETCSI IIOJCTIOBOM JIPY-
roro, To €eCTb MO2KeT 6]:>IT]:) MOJIy9I€HO U3 HEro KOHEYHbIM IIPUMEHEHUEM OIle-
paIy BbIIaJICHUS.

Bynem jokasbiBaTh yTBEpKaeHue or nporusHoro. Ecim |A| = 1, To so-
Oble J(Ba CJI0Ba B TAKOM ajipaBUTe TOMAPHO BJIOXKUMbBI U YTBEPXKJICHUE OUe-
BUJTHO.

Pasz6epem cay4aii, korma |A| = 2. IlycTb ecThb cueTHOE ceMercTBO

T = {051,052,...}

cios B andasute {0, 1}, monapro HEBIOXKEHHBIX APYT B Apyra. O6o3Hadaem
B = aq. llycre B = b(1)b(2)...b(k). Pasbusaem muoxkecrso T\ {5} na
cJIeTyIone HellepeceKaronuecs: mojMuoxkectsa 171, ..., T,. T conepXuT Te
U TOJIbKO Te cjioBa u3 T, B KOTOPBIX HET OXHOOYKBEHHOro mojcsoBa b(1).
Th coep:KUT Te W TOJBKO Te CJI0Ba n3 1, B KOTOPBHIX €CTh OJHOOYKBEHHOE
nosicsioBo b(1), Ho Her nByxOykBeHHOro mozcsona b(1)b(2). U Tak masee 1o
MHOKECTBa T}, KOTOPOE CONEPXKUT T€ U TOJLKO Te CJIOBa U3 T, B KOTOPBIX
ectb noscsoso b(1)b(2)...b(k — 1), no mer moxcmosa b(1)b(2)...b(k) = B.
[TocaeHee orpanuyenue, BrpoyeM, Beerga BepHo Jyist ciao u3z T\ {8}, rak
Kak cjioBa 3 T’ Bce TOIapHO HEBJIOKEHBI APYT B Apyra. Tak Kak MHOKECTBO
T cueTHO, TO U XOTs OBI OTHO U3 MHOXKeCTB T; caeTHo. Tereps cienaeM OIHO
OYeHb BaykKHOE 3aMevaHue:

T; € (AN{o(1) 1) 0(1) (AN {D(2)1)7D(2) - - (AN{b(i = 1) })"0(i = 1) (AN {b(i)})"

Wrak, y HAC eCTh CYETHOE MHOXKECTBO CJIOB T; U3 MHOXKECTBa,

(AN 1) D(1)(AN{B(2)})76(2) - .. (AN{b(i = 1)})"b(i = 1)(AN{b(1) )", (3)

KOTOPbBIE IIOIIapHO HEBJIO2KEHBI JAPYT B JApYyTa. Kaxmoe N3 93THUX CJIOB BIIOJIHE
eCTeCTBECHHbLIM 06pa30M MO2KHO TOT'[la IIpeJCTaBUTL B BHUJIC

B)b(1)B(2)b(2) ... i — 1)b(i — 1)5(4), (4)

riae B 3(j) wer 6yksor b(j) npu Becex 1 < j < i. Ho andasur A asyxaie-
MEHTHBII, 1109TOMy BCe cyioBa ((j) B 9TOM HPEJICTABIEHUN COCTOSAT U3 MHO-
rOKPaTHO MMOBTOPEHHOro cuMBosia 0 miau cumBosia 1. DTo o3Hadaer, YTo Jjis



KazKJI0ro u3 cjioB B 1; COOTBETCTBYIOIIME UM cjioBa [3(j) BCe MONApHO BJIO-
JKUMBI IpyT B Jipyra mpu jrobom dukcupopanaoMm 1 < j < ¢. Sacdukcupyem
Kakoe-HuOy b cJIoBO v € T; :

v =yMb(1)y(2)b(2) ... (i = 1)b(i — 1)v(i).

Baech, kak u panee, B y(j) Her cumBosa b(j) mpu 1 < j < 4. Ipoiinemes
Jytsi Beex ocrasbHbIX ciioB u3 1T; \ {7} no ux ciaosam (1) B nepsoii mosurmu.
Bosmoxub! [Ba coaydast: aubo sto ciaoso (1) comepxur ciaoso (1), aubo,
Haobopor, comepzkutcs B ciose y(1). Beero cios B T; \ {77} cuerno, nosromy
BOBMOXKHBI J[Ba, cjiydasi. B mepBom ciydae B T; cyIecTByeTr OECKOHETHOE KO-
JITIeCTBO ¢JI0B, y Koropbix (1) mexkur B y(1). Torma, B cuty 3amevanust 1,
BApPHUAHTOB TOr0, KEM MOI'YT ObITh 911 (1) JInIb KOHEUHOE KOJMYECTBO. 3HA~
quT B T; MOXKHO BBIJIEJIUTH OECKOHEUHOE MOMHOYXKECTBO CJIOB € OJIMHAKOBBIM
ciiooM (1) mo meppoit mosuruu. B sTom ciyuae j11060e M3 9TUX CJIOB BO3b-
MeM 3a HOBOE 7y U TIOBTOPUM PaCCyKJieHue JiJIsi BTOpoii mosuimu. Bo BTropoM
cJlydae JIMIb KOHEYHOEe KOJIMYECTBO CJI0B U3 T; MOXKET 10 IIE€PBOiil Mo3uiuu
aexathb B Y(1). Torma B T; cymectByer GeCKOHETHOE MOJMHOMKECTBO, B KO-
TOPOM BCe CJIoBa 110 1epBoil nosurmu cogepxkar y(1). Tak wiu unave, Mbl
Hanu B T; CYeTHOe MOJMHOXKECTBO, BCE CJIOBA U3 KOTOPOTO IO MEPBOIi 10-
sunun cojiepzkar y(1). Iocse aroro moBropsieM paccyzKjeHue Jijis BTOPOit
nosurn. [Ipu 9TOM CJI0BO 7y MOXKET U3MEHUTHCS, HO CBOHCTBO MEpPBOM MO3H-
IIMM O TOM, YTO TaM B KadecTBe mojcsoBa ectb (1), coxpansiercs. [Iposes
9TO PACCy’KJIeHUE 110 BCEM TIO3UIUSIM, TI0JIyIaeM CIeTHOE CEMEHCTBO CJIOB, B
KaxKJIOW MO3UIMKH B KOTOPBIX COJEPKATCS KaK IOJICJI0OBA COOTBETCTBYIOIIHIE
9aCTH CJIOBA Y. DTO HPOTUBOPEUUT MONAPHON HEBJIOKEHHOCTH CJIOB B HAIIEM
cemeiictie. st caydast |A| = 2 yTBepKieHne JOKa3aHO.

Teneps 0606ImUM 3TO paccyKjeHue Ha ciydaii, korga |A| > 2. Ongars
Ke, OepeM CUYeTHOe CeMelCTBO MOMapHO HEBJIOXKEHHBIX cJIoB 1. Bouibmpaem
B HeM cj10BO 3 = b(1)b(2)...b(k). PasbuBaem muoxkecTBo T’ Ha MHOMXKECTBA
Ty,...,Ty;. Beibupaem cuernoe T;. Kakmoe u3 cimoB B 1; TpencTaBisieM B
BUJIE

B(1)b(1)B(2)b(2) ... (i — 1)b(i — 1)B(i),

riae B (j) mer 6yksol b(j) npu Beex 1 < j < i. Paznensiem st cioBa Ha
nosuruu. Pukcupyem Kakoe-To ¢jioBo vy € T; u cpaBHUBaeM JIDYTHUe CJIOBA C
4 IO COOTBETCTBYIOMIMM MOZUIUAM. 110 KaskI0il 13 MO3UIuii BO3MOXKHBI TPU
Bapuanra. JIubo cymecTByer GeCKOHEYHOE KOJMYECTBO CJIOB B T;, KOTOPBIE
SIBJIAIOTCSL TIOZICJIOBOM TIO3UIUMU B 7, JIMOO CYIIECTBYET GECKOHETHOE KOJIMIe-
cTBO CJI0B B T}, KOTOPBIE COJEPKAT MOJICIOBO TO3UIUH B Y, JTUOO CYIIECTBYET



6EeCKOHEUHOE KOJTUMIECTBO CJIOB B T}, KOTOphIe HECPABHUMBI C 7y TI0 9TOM 11031~
nun. B rmepBoM u BTOPOM cJiydae MOCTYIIaeM CO CJIOBOM Y M MHOXKEeCTBOM 1
TOYHO TakKe, Kak u B ciaydae |A| = 2. g s1ux ciaydaes renepb cauTaeM,
YTO COOTBETCTBYIOIIHE MO3UIIMK B CJIOBAX COMEPKAT IOJICJIOBO MO3UIMH W3
~. Paccmorpum Teneph mosuiinu, B KOTOPBIX Pean3yeTcss TPETHil CJIydail.
FEcan takux mozunuit HeT, TO paccykaeHne 3akoH4YeHo0. Ecin Takue no3unun
€CTh, TO CAEJAEeM C KakJIoi n3 HuX ciemyroriee. Obo3nadaeM depes T muO-
2KeCTBO CJIOB B ITO3UIIUH. MbI 3HaeM, 9YTO OHM HE€ CpaBHHMBI CO CJIOBOM U3
9TOM »Ke MO3UIUH, KOTOPOe CTOUT B cjioBe 7. ObO3HAUaeM ero 3a B . Tak xe,
KakK M Juid cjaoBa [ Mbl pasbusasm 1 wa 17i,...,T), pasbuBaeMm Ternepb JJis
CJIOBa, ﬁ MuOKecTBo T’ Ha Tl, .. ,T;m roe m — JJIAHA CJI0Ba B Bribupaem
KaKoe-HIUOYIb HECKOHEYHOE T}, BKJIA/bIBAEM €ro B MHOKECTBO, 110 BUJy aHa-
gornaHoe (3) u pa3buBaeM CJI0Ba U3 T Ha MOBHIMH, KAK 9TO GBLIO CIEJIAHO
B (4). Takum 06pazom, cJI0Ba MO3UIUIL, B KOTOPBIX PEATU3YeTCsi TPEeTUii ciry-
vaif, Mbl pasomau Ha noanosuinn. OUeHb BaXKHBIM IIPU 9TOM SIBJISIETCSI TO,
9TO O KaXKJI0W OTIEJbHOM ITOMIO3UIIMN KOJUIECTBO OYyKB, KOTOPBHIE MOIYT
BCTPETUTHCA B CJIOBaAX 3TOI IIOJIIO3UITNH, yMeHbH_II/IJIOCb Ipu 3TOM Ha 1 u Te-
nephb He npeBocxoautT |A|—2. Temeps MOXKHO K KazKJI0ii 13 HOBBIX MOTO3HUIIAIT
IIPpUMEHHUTHL CHOBa JeJIieHrne Ha TpHU CJIy4dasd U BCE ,ZLa.HBHeI';IHlI/Ie MaHUITYJIATTUN
C 9TUMU MOJIIO3UNUSIMA (JIJIsI IEPBOTO W BTOPOT'O CJiydaeB — 3amena 7y u 1;,
a JJIsl TPEThEero ciiydas — pas3OueHne CJIOB Ha IOAIO3UIMU C MEHBLIITUME 110
MorHoCcTsAM asidasutami). ITockonbpKy MorHOCTE andasuta A KOoHedHA, TO
paccyzKJeHre B UTOTe CBEJIETCsI K y7Ke PACCMOTPEHHOMY ciiydato |A| = 2.



,ZLOK&B&TGJILCTBO OCHOBHBbIX yTBep}K,Z[eHI/IIL/’I
Teopema 1. Ilycmov P € R(A). Tozda
P =[Pl < P = ] in(a),
a€eT
2de T — npoussosbHOE KOHEYHOE MHOMCECMEO CA08 6 aadasume A.
oxazamensvemeso.
[IycTs T — npou3BoJIbHOE KOHEYHOE MHOKECTBO CJIOB B asidpapure A. s

npousBojibHOro o € T' u3 onpesesenust (1) jist MuoXKecTBa in(a) SICHO, 9TO
oHO perysspro. Ho Torja u MHOKeCTBO

P = LJTin(a),

KaK KOHEIHOE 00beJuHEeHNE PEry/IsIPHBIX MHOXKECTB, SIBASETCS PEryIspHBIM.
IIpu sTOM BepHO, YTO

[Plin = [U in(a)] = Jlin(@)]in = | in(e) = P.

acT a€eT acT

PaBeHcTBo = 3JIeCh SIBJISIETCH TPUBHUAJIBHBIM CJieJICTBUEM JiemMM 1,2 u 3.

B ngpyryio cTopoHy, M3 TEOPUU PETYJISIPHBIX SI3BIKOB XOPOIIO U3BECTHO
(3TOT baKT JIErKO JTOKA3BIBACTCS MHYKIHEH [0 J7IMHE BBIBOJIA), UTO JIIOOOI
peryssipublii si36ik P € R(A) upejcraBum B BuIe

k
P = U i1 (Pa)* - aig- (Pi2)" - (Pis)” - Qs(i)+1s
i=1
rne k € N, s(i) € No, oyj € A%, P;; € R(A). llpumens semmsr 1,2,3,
HOJIyYaeM:

= U[az‘,ﬂm (Pi1)*)s,, - leiglin - [(Pi2)™], - - [(Pi,s(i))*}m [0 s(iy41lin =

)

k
= [Jin(air) - A" - in(aig) - A" A" - in( (i)41) =

TeopeMa JOKa3aHa.



Teopema 2. IIycmov P € R(A). Tozda

k
P = [P]out — P = U[ai,l]out : (Az',l)* <o (Az,s(z))* ) [ai,s(i)+1]outa
i=1
ede k €N, s(i) € Ny, a5 € A*, A;j C A,
Zloxazameavcmeo.
ITycTb
k
P =Jlilout - (Ain)" - (Ay o)™ - [0t s(0)+1)outs

i=1

rae k € N, s(i) € No, o j € A%, A; ; C A. B cuuty 3amedanust 2, MHOXKeCTBa
[, j]out KOHEUHEI, & 3TO o3Ha4aeT, uro P € R(A). Kpome Toro, u3 jgemm 4 u
5 IoJIydaem

k

[P]out = U[ai,l]out ’ (Ai,l)* v (AZ,S(’L))* ’ [ai,s(i)Jrl}out =
i=1 out
k
= U[[ai,l]out}out ’ [(Ai,l)*]out <o [(Ai,s(i))*]out ) Haz’,s(i)-l-l]out]out =
=1

= [ai,l]out : (Ai,l)* cee (Az,s(z))* : [ai,s(i)+1]out =P
B npyryio cropony. Mbl 3HaeM, aro 11060t peryasapublii s3pik P € R(A)
IpenCcTaBUM B BHUJE

P= U i1 (Pia)* - aig- (Pi2)" o (Pis)” * Qis(i)+1s

rae k € N, s(i) € No, o j € A*, Pi; € R(A). Ilpumensist memmer 4,5, 1mo1y-
qaeM:

P = [P]out:

[ ]out - [(Pi1) "] e~ [ 2]out - [(Pi2)"] s - - [(Pi,s(i))*} out [ @is(i)+1]out =

-

i=1

k
U 7% 1 out * ) cee (Az,s(z))* : [ai,s(i)—i—l]outa

rae A;j — HexoTopble HoAMHOXKecTBa, andasuta A. Teopema jgokazana.



Teopema 3. ITycmv P C A*. Tozda [P, € R(A).

Joxazamenavemeo.

PaCCManI/IBaeM MHO>KECTBO X BCEX MHWHUMAJIBHBIX IIO BJIO?KEHUIO CJIOB
A3bIKa P, TO €CTh TAKUX CJIOB, KOTOPBIE €CTh B P, HO HUKAKHUX UX COOCTBEHHBIX
nojcioB B P wer. U3 jleMMBI 7 clieflyeT, 9TO 3TO MHOXKECTBO KOHEYHO, TaK
KaK JIIOObIE JIBa MUHUMAJILHBIX 110 BJIOYKEHHIO CJIOBA HE MOTYT ObIThH BJIOXKEHBI
JIpyT B Apyra. 3aMeTuM, YTO

[Plin = | [e]in- (5)

aceX

BioxxuMocTh mpaBoro MHOXKECTBa B JIeBOe OUYeBUIHA. A BJIOXKUMOCTH JIEBO-
ro MHOYKECTBA B IIpaBoe cJiejlyeT u3 Toro gakra, 4ro Jjawboe cioBo u3 [Pli,
MO2KHO TOJIy9UTh KOHEUHBIM KOJMYECTBOM IIPUMEHEHUN ONEPAIMY BCTABKU
3 Kakoro-HuOyab ciosa u3 P. Ho joboe cimoBo v u3 P, B cBOIO odYepesb,
COJIEPKUT B cebe XoTs OBl 0JJHO MUHUMAJIbHOE IOJICJIOBO U3 MHOXKecTBa X U
MOZKET 6bITI) IIOJIy19€HO U3 HEIr'O KOHEYHbIM KOJIMYI€CTBOM HpI/IMeHeHI/II'?I orepa-
n BeraBku. TakuMm obpasom, paBeHcTBo (5) gokazano. Ho, B cury jieMMbl
1, MHOXKECTBO [(]in pErysisipHO. A MbI 3HaEM, YTO KOHEUHOE OObeJINHEHHe
PEryJIapHBIX MHOXKECTB TOXKe perysspHo. Teopema jloka3aHa.

Teopema 4. [Iycmv P C A*. Tozda [Ployt € R(A).
Zoxazamesvemao.
B cuny zamevanus 3,

[P]out = [[P]out]out~
W3 nemMmbl 6 nosryyaem
A* \ [P]out = [A* \ [P]out]in-

U3 yreepxkaenust Teopembr 3 ciemyer, aro torma A* \ [Plo: € R(A). Ho
JIONIOJIHEHNE K PeryJIsipHOMY MHOXKECTBY peryisapHo. Teopema jokazana.
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On languages that are stable to the drop/paste operations
Dergach P.S.

The article is devoted to the drop and paste operations,
which have been promoted by V.I. Levenshtein. The following two
questions are asked and answered. What is the class of regular
languages that are stable to the drop/paste operations? Are there
any irregular languages that are stable to these operations?

Keywords: drop and paste operations, closed class, regular
language.



