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ITenbro 3TOit PabOTHI SABJISAETCA YCTAHOBJIEHHE AJTOPUTMUIE-
CKOW Pa3pemmnMOCTH IPOOJIEMBbl OJHO3HAYHOCTH AJI(DPaBUTHOTO Jie-
KOJIMPOBaHUSA PEryIspHBIX TEKCTOB.

KiroueBnie cioBa: OJTHO3HAYHOE JICKO/NPOBaHUE, PeryJidp-
HBII A3bIK, a.H(baBI/ITHOG KO/IUpOBaHUE.

1. BBeaenue

A. A. MapkoBbIM OBIJIO TIOKA3aHO, UTO MPODIEMa OTHOZHATHOCTH AJI-
GaBUTHOTO JIEKOIUPOBAHMS BCEX TEKCTOB HAJI 38JaHHBIM KOHEIHBIM aJI-
daBuTOoM A CBOIUTCS K JIEKOJMPOBAHUIO KOHEYHOTO YUCTIA CJIOB HaJ ajl-
daBuroM A jynHBI He GOJIBIEH HEKOTOPOI BBIYHCJIMMON BEJIMUUHBI, 3a-
BUCAIIEH OT JUTHHBI CXeMbI KOJMPOBaHUs, MOITHOCTH ayidasuta A u Jp.
napamerpos [1]. B npejyiaraemoii pabore uccsesoBan ciydaii, KOrjua Ko-
JIUPYyeMO€e MHOXKECTBO CJIOB SIBJISIETCS JIFOOBIM PEryJIsipHBIM MHOXKECTBOM.
[TokasbiBaercs, uro pesyabrar Mapkosa A. A. MoxkeT OBITH 0600ITIEH Ha
caydail ajndaBUTHOIO JIEKOJIMPOBAHUSA JIIOOOIO PErysIspPHOIO MHOYKECTBA
coB HaT ajdauToM A.

2. OcHoBHBIE TIOHATUS U pPeE3yJIbTaThl

Abcmpaxmmvim  KOHEWHbBLM a8MOMaMoM HasbiBaeTca Habop V =
(A,Q,B,p,v), tne A,Q, B — KoHe4YHble MHOXKECTBa, @ — QYHKIWS,
olpejie/ieHHasT Ha MHOXKecTBe () X A u npuHUMaromiasi 3HadeHust u3 (),
1) — DYHKIUs, ONpesiesieHHas Ha MHOXKeCTBe () X A W TPUHUMATOIAS
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snadenust u3 B. Muoxkecrsa A, (), B Ha3bIBAIOTCSI COOTBETCTBEHHO 8T00-
HM AAPABUMOM, AAPABUMOM COCTNOAHUT U HILOOHIM AAPABUMOM aAB-
tomara V. OyHKIMSA @ Ha3bIBaeTCsl pyrryuets neperodos, a OyHKIHST
Y — dynryued svirodos apromara V. Brodnwmu ciosamu aBromaTa V
V =(A,Q, B, ¢,1) nasbiBaeM IPOU3BOJIbHBIE KOHEIHBIE TTOCTIEI0BATEb-
HOCTH CUMBOJIOB ajidaButa A. Jljs yaiobcTBa paccMaTpuBaeM IMPU STOM
TaK¥XKe <IIyCTOe» CJIOBO, HEe MMEIOIee HU OJJHOTO CUMBOJIa U 0bo3HAUAe-
Moe A. Buizodnvimu caosamu ajipasura V Ha3bIBaeM KOHEYHBIE IIOCIIEI0-
BaTEILHOCTH CUMBOJIOB ajidpaButa B, ci06aMu cocmoanuti — KOHEIHBIE
[0CJIeJI0BATEIbHOCTH CUMBOJIOB asidasuTa () (B 0601X CIIydasix JIOIyCKa-
ercst u mycroe cjoo A). st Kaxkaoro cocrosinusi aBromMara Vo MOMXKHO
paccmorperb Habop (A, Q, B, ¢, 1, q), onpenensitomuii asromar V' ¢ Bblje-
JIEHHBIM HavaJIbHBbIM cocrosinueM ¢. Takue Habopsl (4, Q, B, ¢, 1, q) Ha-
3BIBAIOTCST  UHUUUGADHOMY GOCTPAKIMHBMU KOHEYHBMU GETNOMATAMU;
JUI HUX MCIOJIb3yeTcs: obosHadenue V.

BreneMm psij monsiTHit, cBsaHHBIX co ciaoBamu. [lycts C' — HekoTO-
poe koHewHoe MHOXKeCTBO. Ecin v = ¢(1) ... ¢(n) — Konednas mocseosa-
TebHOCTE cuMBOJIOB ¢(1), ..., ¢(n) andasura C', TO rOBOPUM, YTO Y €CTh
cn060 6 aagasume C. HYucmao n Ha3bIBAEM JAUHOU CJTOBA Y U 000O3HATAECM
gepe3 |y|. Jnuna mycroro ciosa pasaa 0. Ecim v u § — csioBa, npuuem
~ = 88 n1s HEKOTOPOro cjioBa &', TO FOBOPHM, YTO § — MHA4AAO CJIOBA 7,
0" — xoney ciosa . MHOXKeCTBO Beex cioB B asndasnure C' oboszHavaeM
C*. Hauano cioBa vy, umerorree JymHy [, obo3HadaeM [;(7y); OKOHUaHUe
cJIoBa 7y, uMerolee JuHy [, obosnadaem udepes |;(7). O6osnaunm uepes
Vigm = Jm—t([m (7)), TE [7[ Z M >12>1.

DyHKIUM 11€pexo/oB U BbIXoJIoB ajdasura V = (A, Q, B, p, 1) mo-
onpejie/ MM Ha MHOXKecTBe () X A* (coxpaHuM 3a HUMHU Te yKe 0bo3Haue-
rust). Vimenno, mosaraeM 1o ope/ie/IeHuIo

e(q, A) = ¢, ¢(q,aa) = p(p(q, ), a),
e ¢ € Q, o € A*, a € A. Amanorudano,

1/’((171\) = A, sz)((b aa) = 1/’(@((1704)» a)'

[Mycrs V, = (A, Q, B, ¢, 1, q) — NHANUAIBHBI abCTPAKTHBIA KOHEYHBIIH
asromar, B’ C B. Muoxecreo M = {«a | a € A*, 1(q,a) € B’} naspisa-
eM NPpedcmasuMbM 6 KOHEUWHoM asmomame Vg ¢ HIOMOIIBIO MOJIMHOKECTBA,
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B’ BbixonHbIX cnMBOJIOB. [OBOpHM Tak»Ke, 4TO aBTOMAT Vi npedcmasas-
em M nocpedemsom B'. Ilycts M C A*\ {A}. Ecin cymecrsyer koHeu-
HbIil aBroMar Vg, mpejcrasisionuit coobiTre M ocpeIcTBOM HEKOTOPOTO
nojmMuozxkectsa B’ C B, To cobbitue M HasbIBaeM npedcmasuMbim.

Bsesiem nonsitue 0bobwieriozo ucmounukra. Q000ueH LM UCTNOYHU-
xom B ayndaBure A Ha30BEM KOHEYHBLIH opmeHTHpoBaHHBIN rpad G, y
KOTOPOI'O BBIJIEJIEHBI HadajbHAs W (DUHAJBHAST BEPIIUHBI U, W,V # W,
mpudeM KaykaoMy pebpy TPUITHCAHO MycToe CJI0BO A mbo cMMBOJ a-
dasura A. Jomyckaercst Haymune B rpade HeTeib W KPaTHBIX pebep.
IIymem B 006001IeHHOM HCcTOYHUKE (G Oy/IeM Ha3bIBATH ITOCIEI0BATEIIb-
HOCTb T = (U1, P1,V2, P2, -+ PnyUnt1)s LIE V1,V2, ..., VUpt]1 — BEPIIUHBI
rpada G, p; — pebpo rpada G, Bejayinee OT BEPIIUHBI ¥; K BEPIITHHE
Vi1, @ = 1,...,n, n > 1. Ilytu 7 conocrapiisieM CJIOBO [TT] = aj ... Gy,
e a; — cuMBos ajndasuta A aubo mycroe ciioBo A, mpumnmcamHoe ped-
py pi, & = 1,...,n. [oBopuMm, 9T0o myTh T 6edem om GepuUHbL V1 K
sepwune vpt1. lyers o € A* \ {A}, u — BepumHa 06001IEHHOIO HC-
rounuka (G, MHOXKEeCTBO Bcex BepmmH ' 0606mennoro mcroynuka G,
JUI KOTOPBIX CYIIECTBYeT IyTh 7, BEJAyMMil oT u K ' M Takoii, 4To
[7] = «, oboznaunm O(u,«). Kaxpri obobmenustii ucrounuk G ¢ Ha-
YaJbHON BEPITUHON v 1 (PUHAJIBHON BEPITUHON w OIpee/isieT codbITHue
|G| ={a|aec A"\ {A},w e b(v,a)}.

[Iycrs A = {ay,...,a,} — UPOU3BOJIbHBINA KOHEYHbIH HEIyCTON aj-
dasur. [lycrs P;, P, — HellycThle MHOYKECTBa CJIOB B ajidpaBure A. 311eCh
u jajee JJIsl yA0OCTBa MyCTOE CJIOBO 3a 9JIEMEHT MHOXKeCTBa A* He cUm-
Taercst. Onupene/uM cieyolue onepanun Hag Py u Po:

1. IIpoussedenue muoxkects Py u Py (o6osnauaem Pj - Py) ecTb MHO-
2KeCTBO BCEX CJIOB BHIA (i, Ilie o € P, ag € Ps.

2. Umepayus muo)kectBa P (o6osnadaem (P))*) ecTh MHOXKECTBO
BCEeX CJIOB BUJA Qv ...Qp, Time a1 € Py, ..., € P, k> 1.

Beenem noHsiTre perysisipHOro MHOXKecTBa B asipapure A. MHOXKECTBO
P, P C A*, nasbiBaeM pe2yaaphvoim 6 asgasume A, eclinm ero MOKHO
OJIyYUTh U3 MHOXKECTB BUJIa {a}, a € A, npuMeHeHneM KOHEYHOIO YHCIIa
oneparuit U, -, ()*. Bosee mogpobHo, onpejiesieHie peryisipHbIX MHOYKECTB
TaKOBO:

1. {a}, tme a — upousposbHas Oyksa aidasura A, — peryJsspHoe
MHOKECTBO B ajiaBure A;
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2. Ecmu Py, P, — perynsipuble MHOXKecTBa B ajdasure A, To Py U
P,, P, - P, (P))* — peryusipHble MHOXKecTBa B ajidasure A;

3. PerymspHOCTH MPOM3BOJBLHOTO MHOXKECTBa B ajdasure A ycra-
HABJINBAETCST B COOTBETCTBUSAMHU C M. 1, 2 3a KOHEYHOE YHCJIO TIMaroB.
Beenem mnoHsiTHE pEryJIsIpHOrO BbIpaxkeHHst B aJsipaBure A. Peryssip-
HOEe BBIpaykeHUe B ajipaBuTe A mpejcTaBisieT coboil coBo B ajdaBuTe
AU{V,-,(,),*}, onpezessiemoe cie/lyonumM o6pasoM:

1. Byksbr ajipaBura A — peryssipHble BhIpaykeHusl B ajipaBute A;

2. Ecim «, B — perynsipuble Bbipaxkenusi B ajidasure A, 10 (a0 V
B), (a-p), (a)* — peryusipuble BolpazkeHust B ajdasure A,

3. PeryisipHOCTE TPOM3BOJIBHOIO BhIparkeHUsi B ajidpaBure A ycraHas-
JINBAETCsI B COOTBETCTBUSIMHU C M. 1, 2 33 KOHEYHOE YHCJIO IMIAroB.

ConocTaBuM WHIYKTUBHO KaXKJIOMY PETYJISIDHOMY BBhIpaXKeHUio 3 B
asdasure A peryssipoe MuOKecTBO [B| B andasure A:

1. Muoxkecrso {a} — B ciyudae P =a, a € A4;

2. Muoxkecrso |P1| U [Po| — B cayuae P = (P1 V Pa);

3. Muoxkecrso |P1] - [PBa| — B cayuae P = (P1 - Po);

4. Muoxkecrso (|B1])* — B caaygae P = (P1)*.

Badukcupyem aBa KOHEYHBIX HEMycThIX ajiasuta A u B.

IIycTh ecTb Kakoe-To oTobpakenue f : A — B*:

fla1) = B,
flaz) = P,
f(ar) = B;.

DTO COOTHOIIEHNE HAZBIBACTCS cxemoti koduposarus. Jloonpeaennm oTob-
paxkenue f 1o orobpaxkenusi f : A* — B* ciemyronum obpazom:

flas iy - .- ai,) = Biy By - - - Bi-

10 oTOGpazkeHme f GyaeM HA3BIBATD aABasummbLM KOOUPOBAHUEM.
[Iycts ecTb HEKOTOpOE peryJisipHoe MHOXKecTBO P B ayndasure A u
HeKoTopoe ajihaBuTHoe KonupoBanue f. [lycts B € f (P). Torna a € P
HA3BIBAETCS Pacuupposkots 5 npu asdasumHom KoouposaHu f Ha peay-
aaprom mmooicecmee P umu pacwugposkot 5, ecim f(a) = [. Takux
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pacmPOBOK MOXKET OBITh HECKOJILKO. ECiam mjId JIOObIX pas/IMmIHbIX
a1, a € P Bemonnsiercst f(ay) # f(az), To roBopum, 4to dexoduposariue
o00nosnavro na P no f.

Teopema 1. Cywecmsyem aszopumm nposepru 00HO3HAUHOCTIU GAPDG-
8UMN020 0eK0OUPOBANHUA ONf 100020 PELYAAPHO20 MEKCNA.

3. /lokazaTeJabCTBO BCIOMOTATEJbHBIX YTBeEpP-
2KJIeHUM

Jlemma 1. Ecau R — peeyasaprnoe muooicecmao 6 asdasume A u nped-
CMABUMO pe2yaapHvim suipasicenuem P 6 argasume A ¢ k onepayuamu
-V, mo cyuecmayem maxoti obobwennuil ucmounux G 6 aagdasume A,
wmo R = |G|, npuuém 6 G ne boaee, wem 4k + 2 sepwun.

JokazaTeabcTBo. Bynem j10ka3biBaTh yTBEPKICHUE UHIIYKIHEH 110 KO-

JIYecTBY onepaiuii B 3.
Eciu R = {a}, tie a € A, 10 uckoMmblii 06001eHHbI ncTOUHUK G

O—0O

v a w

yKa3aH Ha puc. 1.

Puc. 1.

3yech depe3 v 0b03HAUEHA HAYabHasl BepIHa ucTodnnka G, w —
dunanbHas BepruHa ncrouHuka G. 3neck k = 0, u B G 1Be BEpIIUHBI.
st aTOTO CoTyvast yTBepIKACHUE JIOKA3AHO.

[Iycts P = P1 V Po, B P1 — ki oneparnwmit -, V, B Po — ko omepa-
unii -, V, u G1, Go — 00600IIeHHbIe UCTOYHUKY B ajipaBure A Takue, 4To
IB1] = |G1], |B2| = |G2|. Ilo npeanonoxkeHno HHAYKIMN MOXKHO CYH-
TaTh, 9To B (G1 He Oosee, yeM 4ki + 2 BepmuH, a B G He 6osee 4ko + 2
BepiH. MoXKHO cuuTaTh, 4TO MHOXKECTBa, BepiuH rpados G1, G He
nepecekatorcs. OobenuanM rpadol G, Go 1 BBeJIEM JIBe HOBBIE BePIIU-
bl v, w. OT v mpoBegeM pebpa ¢ OTMETKOM A K HaJabHBIM BEPIITMHAM
06061meHHbIX ncTOYHUKOB (1, Go; K w mpoBesieM pebpa ¢ oTMeTkoi A
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OT PUHAJBHBIX BEPIINH 9TUX 0DOOIIEHHBIX NCTOYHUKOB. [logydanm 0606-
[MEeHHBIH UCTOYHUK (G ¢ HAYaJIbHON BEPIIMHON v U (DUHAJIBHON BEPIITMHOI
w, nas koroporo |G| = [Pi1] V P2 (cm. puc. 2).

A A

-
-

Puc. 2.

B o6obmennom ucrounuke G ne Gosee (4ky + 2) + (dko +2) +2 =
4(ky + ko + 1) + 2 Bepuun, a B P ky + ko + 1 onepanwmii -, V.

[Iycts P = P1 - Po, B P1 — ky omepanwmit -, V, B Po — ko omepa-
unii -, V, u G1, Go — 00600I1IeHHbIe UCTOYHUKY B ajipaBure A Takue, 4To
IB1] = |G1], |B2| = |G2|. 1o npearonorkenno MHIYKIMHA MOXKHO CUNTATD,
gro B (G1 He 6osee, dem 4k + 2 BepmmH, a B G He Oostee 4ky + 2 Bep-
muH. MoXKHO cuuTaTh, 4TO MHOXKeCTBa Bepinud rpados G, Go He mepe-
cekatorcst. [IpoBesiem oT hpuHATBLHONW BEPITUHBI 0OOOITIEHHOTNO0 NCTOYHUKA,
GG1 pebpo ¢ orMerKkoil A K Hava IbLHOI BepiinHe 0000IEHHOIO UCTOYHUKA
Go. lonyaum 06001TIeHHBI ncToUHUK (G, HAYAJIBHO BEPIITHHON KOTOPOTO
CIyKUT Hada/bHasi BepimwHa v rpada (1, a dpuHambHON — (uHATbHAS
BepimHa w rpada Gy (cm. puc. 3).

v w
A
Puc. 3.
IIpu srom |G| = [Bi] - [P2|. B obobmennom ncrounnke G He Gosiee

(4k1 +2) + (4dka +2) +2 = 4(k1 + k2 + 1) + 2 Bepuun, a B P ky + ko + 1
onepanui -, V.

[Tycrs P = (P1)*, 8 P k1 onepanuii u G; — 0600IEHHDIH UCTOIHUK
takoif, aro [PBi1| = |G1|. [lo npearonoKenno HHIYKIMN MOKHO CIATATh,
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aro B (G He 6osiee, uem 4k, + 2 Beprmn. [IpoBesem ot dhunambHON Bep-
IIUHBL W 0000IIeHHOro ucroynuka (G1 pebpo ¢ oTMeTKol A K HadaJIbHOIA
BEPIIIHE ¥ 3TOro 00OOIEHHOro ncrodnnka. [lomyammm obobIeHHbII ne-

rTouHnK (G ¢ TeMU Ke HadasbHOI u uHAIBHON BepmuHamu, 4to u Gy,
npuuaeM |G| = [(PB1)*] (em. puc. 4).

G

v A w
Puc. 4.

B o6o6mennom ncrounnke G He Gosee (4k; + 2) Bepumn, a B P ky
onepanui -, V.

Takum obpazoMm, yTBepKIeHNE WHIYKIUMU, & C HUM U JiemMMa 1 JI0Ka-
3aHa.

Jlemma 2. Ilycms G — obobuwennviti ucmouwnuk ¢ k sepuwunamu. To-
2da cobvmue |G| npedcmasumo asmomamom cerodrvim ardasumom A,
solwodrvim argasumom 0,1 u asdasumom cocmosnuti mougnocmu 2F.

JloKa3aTe/IbCTBO JIEMMBI H3JIOKEHO B [2].

Jlemma 3. Ilycmv A — woneunwili aagasum, 01,09,&1,&2,8 — caosa
(603mo0icro, nycmoie) 6 aagdasume A, By, By — pezyaapnvie mmoorce-
cmea 6 aagasume A, u 61302 € By, £1582 € Ba, Vi = (A,Q1,{0,1}, ¢1,
v1,q1), Va = (A,Q2,{0,1},p2,1%9,q2) — unuyuasvnve abemparmmioie
KOHeuHble a8momamaol, npedcmasasrousue no muoocecmey {1} mmoorce-
cmea By, By coomeemcemeeno, mozda cywecmeyem caoco 3 6 argasu-
me A, |B'| < |@Q1]|Q2|, maxoe, wmo 618'd5 € By, 18/ € Bs.

Hoxazatesnncrio. Homycrnm, uro |B| > [Q1]|Q2]. Pacemorpum mmozke-
crBo T map cocrosiauii aBromaros Vi, Vo Takoe, aro T' = {(¢1(q1,01[;(B)),
p2(q2.6111(8))), 1 <1< B} Tax kax |T| < |Q1]|Q2| + 1, To cymectsyer
1<l <y <]Q1|Q2| + 1 Takue, uro ©1(q1,61[;, (8)) = ¢1(q1,61],(8)),
02(q2, 6101, (B)) = w2(q2,&1[1,(B)). ycrs B1 m By — Takue, uro B =
[1,(B), B =1[1,(8)F2. Torma
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P1(q1, 00 f1P202) = Y1(e1(qr, a181), feaz) =
= 1(p1(q1, a1[1,(8)), Bacxa) = ¥1(p1(q1,01[1,(B)B2), 62) =
= 1(p1(q1,018),02) = ¥1(qr, 018d2) = 1.

Ananoruano 12(q2,&1515282) = 1. Takum obpasom, cymecrsyer [ =
B182 Taxoe, uro 015" € By,£18"& € By u || < |B|. llposens koneu-
HOE YUC/I0 Pa3 NPOoNeLypy COKpalneHus 3, moaydnm 3 bl He 60bIe
|Q1]|Q2]| Takoe, uro 61’8y € By,£15'& € By. Jlemma 3 nokazana.

Jlemma 4. Ilyecmv o — caoso 6 angasume A, B — peeyssapHroe mHo-
orcecmeo 6 angasume A, npedcmasuMoe ¢ NOMOULHIO UHULULALHOLO AD-
cmpaxmmozo Kornewrnozo asmomama Vg, = (A, Q,{0,1},¢,%,q0) ¢ no-
mowwro muoorcecmea {1}, a € B, 1 < s < |a|, moeda cyuecmeyrom
peayaaprvie mroscecmea By u By 6 aagasume A, npedcmacumwvie c
NOMOULHIO UHUUUANDHOLL GOCTPAKIMHBIT KOHEYHBLT A8MOMAMOE € 6L00-
Houm angasumom A, evixoonvim asgasumom {0,1} u aagasumom co-
cmosnutl |Q| ¢ nomowwro mmoorcecmsa {1} maxue, wmo By - By C B,
a € By - By, [S(Ot) S Blv]|a|—s(a) € B,.

Hoxka3zarennscrBo. [To jsemmam 1 u 2, cyliecTByeT MHUIMAJIBHBIA ab-
crpakTHbI KoHeunblii aBromar V. = (A,Q,{0,1},¢,1,qo), upeiacras-
JIAIONUIT peryssipHoe MHOXKecTBO B ¢ nomorpio Muoxkectsa {1}. ITycrs
©(qo, [s(@)) = q1. Paccmorpum jiBa mHUIMATIBHBIX abCTPAKTHBIX KOHEY-
ubix apromara Vi = (A,Q,{0,1},¢0,%1,q0), Vo = (A,Q,{0,1}, 0,9, q1),
rie ¥1(q,a) = 1 upn o(q,a) = ¢1 u ¥1(q,a) = 0 B uporuBHOM CiryUae.
ITo Teopeme Kimnn (moxasaresnscrBo Teopembl Kimnn msioxkeno B [2))
5TU J[Ba aBTOMaTa 110 MHOXKeCTBY {1} IpeJCTaBiIsitoT peryssipHble MHO-
kecrBa By u Bo. Tak xak ¢(qo, [s(a)) = q1, T0 11(qo, [s(¥)) = 1, TO ecTh
[s(a) € By. danee, Tak kak a € B, 10

12¢(Q07O‘) = %Z)(SO(QOa [S(O‘))v]|a|75(a)) = w(qlv]|a|fs(a))7]|a|fs(a) € Bo.

SBuauur, o € By - Bs.
[Iycrs a € Bi,a9 € Bs. Torna ¢(qo, 1) = q1, ¥(q1,a2) = 1. BHa-

anr, P(qo, v1az) = P(p(qo, 1), a2) = Y(q1, ) = 1, T0 ecTb a2 € B.
ITostomy Bj - Bo C B. Jlemma 4 noka3aHa.
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Jlemma 5. Ilycmv f — aadasummnoe xoduposarue us aagasuma A 6
angasum B, Ry = 1rr<1?<>§ql(,6’i), 2de B; = f(a;), A ={ay,a9,...,a,}, P —
pezyaapHoe 6’!)6[)&97‘66;1,176 6 aagasume A u 6 P k onepayuii -, V, mozada
6 P ne boaee k + 1 sroocdenudi (¢ nosmopernusmu) byke argasuma A
U 6 PELYAAPHOM GUPANCENUL | (B) 6 aagasume B, nosyuaemom uz P
3amenoti kaxncdoti byxev, a; na cr060 B, ne bosee (k+1)Ry—1 onepavuii
SV,

JokazaTeabcTBo. JlokaxkeM MEPBYIO YaCTh yTBEPXKICHUS JIEMMBI HH-
Jnykiueil mo kosmdecTBy omepanuit § B . Ecom s = 0, 7o = a u B
B k = 0 onepanwmit -, V. B P BxoguT poBHO o/Ha OGykBa ajpasuta A u
1<k+1=1.

[IycTs yTBep:kieHue moKa3aHo Jjasg m < s u B P s + 1 oneparus.
PaccmoTrpum Tpu ciydas.

1. Iocnenusisi onepanust B P — *, 10 ectb P = (Po)* u mycrs B
P k Bxoxnenunit 6yks andasura A. Torma u B Pg k BXOKIEHUE OYKB
ajsipaBuTa A M 1O TPEANOIOKEeHNI0 HHAYKIMU B Po, a, 3HaUUT, 1 B L,
BXOJUT He Oosiee k + 1 oneparuit -, V.

2. Ilocnenusas onepanys B P — -, To ectb P = P - Po u nycts B P,
1, Po Bxogur k, k1, ke oneparuii -, V coorBercTBenno, k = ki1 +ko+1. Ilo
[IPE/INOJIOZKEHNTO NHAYKINH B 31 BXoquT He Oosiee k1 + 1 6ykB andasuta
A, B P2 BxoguT He Gosee ko + 1 6ykB andasurta A. 3maunt, B P BXOIUT
ue 6ousee (k1 + 1)+ (ko +1) = (k1 + k2 + 1) + 1 = k + 1 6yks andasura
A.

3. Ilocnenuss oneparnus B B — V, To ectsb P = P VP2 u nycts B P,
B1, P Bxomur k, k1, ks oneparuii -, V coorBercrBenno, k = k1 +ko+1. [lo
MPEJIIOJIOXKEHIIO UHIYKIU B 1 BxouT He Oosiee ki + 1 OykB asdasura
A, B P BxoauT e Oosee kg + 1 6yks andasuta A. 3uaunt, B P BXxOIUT
ue 6osee (k1 + 1) + (k2 +1) = (k1 + k2 + 1) + 1 = k + 1 6yks andasura
A. TlepBast 9acTb yTBep:KI€HUsI JOKA3aHA.

JlokaxkeM BTOPYIO 9acTh YTBEP:KJICHNs JIeMMBI. Tak Kak B 3 He 60j1ee
k + 1 Bxoxenuii (¢ moBropenusivm) 6yks aidasuta A U B PeryJsipHOM
BhIpaykKeHun Jjist 3; ne 6oibine Ry — 1 omepanuit -, V, TO B peryJispHOM
seipazkennn [ (%) ne Gouee k+ (k+ 1)(Rf—1) = (k+1)Rs — 1 oneparmit
-, V. Jlemma 5 jokazana.
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Jlemma 6. [lycmo f — aagasummnoe xoduposanue, P — peeyasproe
MHOXHCECTNB0 6 andasume A, coomsememeyrousee Pe2ysapHoOMY GoLPadtce-
nuto P 6 aagasume A c k onepayuamu -, V,a1,a0 € P, a1 # s u
fla1) = f(ag) mozda cywecmeylom makue o),y € P, o # ofy, wmo
fla) = flab) u |aq],ah| < RG25HF5.

HoxkazareabctBo. [lo jsiemme 1 cymectByer 0600IEHHBIT UCTOYHUK G
B andasure A Takoii, uro P = |G| u B HeM He 6osiee 4k + 2 Beprmm. Ilo
JieMMe 2 MHOXKeCTBO |G| Ipe/icTaBUMO aBTOMATOM € BXOJHBIM asihaBUTOM
A u andasuToM cocrosmuii montHoctn He Goxee 2472, Bpenem o6ozna-
YeHUST: TYCTh (v — HEKOTOpoe cJioBo B ajdasure A un > 2. [lycts A 1=
[la|/n]. Torma

(@n1 = [a(@), (@n2 :=]jaj-ala)-

Hycrs p := 2Ry. Bosmoxnbl Jsa ciyyas: 1f ((a1)p1) | < If ((@2)p1) |
i [F (0)p1) | > 17 (a2)p) |

Pazbepem, manpumep, nepsbiit ciaydait. Bropoit ciydait pazdupaercs
aHaJIOTIIHO.

3amerum, 9TO

|f ((a1)p1) | < Ryl(an)pal < Jonl/2 < |f(an)l/2,
|f ((a2)p1) | < Ryl(az)pal < lazl/2 < |f(a2)l/2,
npu srom | f(aq)| = |f(92)|. Buaunt, yacru ciaosa f(ag) = f(ag), coor-

sercrryiomue cioBam f ((ag)p1) u f ((a)p1) HaxomsTes B HEPBOI ero
TIOJTOBHHE.

ITo stemme 4 cyTiecTBYIOT perysisipable MHOXKeCTBa B, By, C1, Cs B aJl-
dasure A Takue, 410 (a1)p; € B, (02)pi € Cy misii = 1,2, By x By C P,
C1 x Co C P, 1 3TH MHO>KECTBa MPEJICTABUMbI HHUITUAJIbHBIMEI a0CTPAKT-
HBIMY KOHETHBIMU ABTOMATAMH C BXOTHBIM ajpaBUTOM A, BHIXOTHBIM aJl-
dasurom 0,1 u axdasuToM cocTosTHIIA MoIHOCTH He Gosee 24H12
b0 MHOXKeCTBa 1. 3aMeHuM B 9THX aBTOMaTax BXOMHOI ajipasutr A Ha
f (A) u cooTBeTCTBEHHO NONPABUM (DYHKIUHI [IEPEX0JIa 1 BBIXO/[A, 3aMEHIB
B HUX a; HA f (a;). Boxonnoii andasut, andaBuT COCTOSHUNA U HAYAb-
HOE COCTOSIHME OCTABHM TeMmu zke. TOr/a perysisipHble MHOKECTBA | (By),

C ITOMO-
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f(B2), f(Cy), f(C2) npencraBumbl sTuMu aBromMaTamu. MoOIHOCTH UX
asbaBUTOB cOCTOsHUIT onperkHeMy He 6osbire 2442,
Terepb MBI MOYKEM NPUMEHHTH JIEMMY 3 K I1ape PeryJsipHBbIX MHO-

xects f(B1), f(C1) u k ciosam

F(ar)p) . f((a2)p1)

rie
B=fler)p),01 =0 =7 =87 = F02) f((ar), )] F((az)p)]"
U3 mee ciemyer, uro cymecrsyer cioso 3’ € B*, |3'| < 2844 takoe, uro

B € f(B1), B € f(C1).

113 OCTPOEHNST ABTOMATA, IIPEICTABIISIIONIErO J (B1), JesiaeM BBIBOJL, YTO
cymecrsyer cioso 7 € By makoe, uro f(8”) = (. Obosuadnm uepes
A cioso " (a1)pe € By x By C P. Ilycrs pasiuuue B paciindpoBKax
o, CIIOBA f(ozl) = f(ag) ecTb B ero Bropoil mojosuHe. Torma u y
f (A) ecrb pazsmuHble paciudpPOBKH, TaK KaK BO BTOPOIl MOJIOBUHE CJIO-
Ba pacmudpPOBKU HE U3MEHUINCH. KM 2Ke 3TO He Tak, TO pasjudue B
pacimdpoBKax oy, ag C1oBa f (1) = f (cg) ecTb B €ro 1epBoil OJI0BUHE.
B arom ciryuae Takme ke paccysKIeHUs MPUMEHSIOTCS K 3alUCAHHOMY B
obparHoM nopsike ciosy f(a1) = f(as).

Urax, Moo canraTh, 4To |(a1)p1] < 28574 Ho |(c1)p1| = |aa|/2R;.
HosTomy |az| < Ry28%5 u, snaunr, |as| < R?28k+5. YTBepK/ieHne jieM-
MBI 6 JI0Ka3aHO.

Jlemma 7. Cywecmeyem aszopumm, onpedeasiousuti no npouseoavHot
nape ( 1, PB), ade f — aagasumnoe xoduposarue us argasuma A 6 aa-
gasum B, a P — pezyasaproe evipasicernue 6 aargasume A, cywecmeyrom
oy, an € B, a1 # ag, maxue, wmo evmoanaemca flog) = flag).

HokazaresnbcTBo. [Iposepun KoOHEUHBIM 11epebopoM cJIoB U3 || muHbL
He GoJibIne R;28k+5, CYIIECTBYIOT JIM J[Ba cjioBa a1, € |P|, a1 # ag,

takue, uto f(ay) = flag) u |ou, |og| < R228k+5 Ecin Takme ciosa

ecTb, TO f HE OJHO3ZHAYHO JEKOAUPYEMO HAa ]513] Ecmun Takmx cios Her,
10 110 JiemMe 6 f oHO3HAYHO jeKoupyeMo Ha |PB|. AsropurMm nposepku
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OJIHO3HAYHOCTH aJI(PaBUTHOIO JEKOINPOBAHUS, OIPEAESIONINN 110 ITPON3-
BosbHOi nape (f,P), oxrosHauno m gexomupyemo f Ha ||, mocrpoes.
YTBep:KieHue JIeMMbI 7 J0Ka3aHo. HeTpyJaHO BHIAETH, 9TO M3 JEMMBI 7
BBITEKAET YTBEPXKJIeHre Haleil TeopeMbl 1.
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