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I'maBa 2

dopmasHU e3UnU U TpaMaTHUKN.
Kpaitau aBTomMaTu 6e3 maMmer

2.1 Hymu m e3mnm

Heka V e kpaliHo m Hempa3HO MHOKeCTBO. KiaeMeHTHTE HA
TOBa MHOYKECTBO IIe Hapudame OyKk6u, a CaMOTO MHOM¥KECTBO V —
asbyka. Ilo HaTaTbK MWeE pasraexmgame azbyku, 3a kouro |V| > 2.

Onpepnenenune 2.1.1 ITyma wad asbyxama V uwe Hapuwame 8CTKG
Kkpatna peduya om oykeu na V.

Enmra n cbrma GykBa MOKe J1a TPUCHCTBYBA HAKOJIKO I'bTU B AyMAaTa.

Iyma, B KOATO He BIM3a HUTO €OHA OYKBa Ce HAPUYA NpAsHa
oyma 1 ce DeNeRN CbC CUMBOJIA €.

Hanpuwmep, ako V = {0,1}, ro €, 0, 0010 ca mymu Ham azbyka-
ta V', ako V = {if,then,else,do,a,b}, To a = if b then do a else do a
e myMma Hanm tas3u a3byka.

[Mon dsamcura HA emua nyma « ce pazdbupa OpoAT Ha OyKBUTE
B Hes U ce O3HaYaBsa C |«

Hanpumep, ako « = 0100, ro |a| = 4.

B c¢bBEymEOCTTA OT mymMuTe HaI HaneHa a3byKa ce BLBEXKIA
omepanuATa KOHKATEHAINA.

Heka a u § ca mse nymum man asbykara V. Ilon xowkxamena-
yud of Ha OBeTe AyMHU Ie pazdbupamMe TyMaTa, MOJIydeHa OT MOCJe-
INOBATEJHOTO AONUCBAHE HA, OYKBUTE Ha [3 CJen mOCjemaHaTa OYKBa
Ha Q.

Hanpumep, ako a = 0110 u =111, To af = 0110111.

n 0 _

I[Ton o me pasbupaMe KOHKATEHAIMATA Q... U Q- = €.

nN-nbTNU
Ila o3raywmm ¢ V* MHO¥XECTBOTO OT BCUYKHN AyMu Ha I a30ykaTa

V. Onepanuara KOHKaTEHANWA TPUTEKABA CIIETHUTE CBOUCTBA:

L. a(By) = (af)y; 2. ca=oac=q
3a BCceku Tpu aymu «, 3,y ot V*. Cunemosaremno V* e moHOuUI C
eqUHNANS €.
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KazBawme, ue nymara «a e wauaso (npefukc) Ha mymara [3, ako
CBHIIECTBYBA AyMa 7y Takasa, 4e [ = ay. AKO cbmecTByBa mayma o
raka, ue = da, 10 o ce Hapuya xpal (cypurc) Ha . Koraro morar
Ia ce HaMepsAT ayMu <y u § Taka, ue [ = yad, TO Ka3zBame, ve q €
nodoyma HA 3.

OueBnoHO B MHOKECTBOTO V¥, omepanuara KOHKATEHAIUA €
BbTpemHa (anreGpuuna) T.e. 3a BCeKu mse mymu «,f € V* mymara
aff e or V*.

Oxa3sBa ce, ue Bcuuku nymu B V* morar ma Obmatr mHomepu-
paHU, OTKDLAETO CJienBa, de MHO:KecTBOTO V™ e m3bpoumo. Tasu
HOMEpAaIus MOKe J]a Ce OCHIIECTBU HAIIPUMED, UPe3 CIIEeAHOTO n300-
pakernue Nom : V* — N ne¢uHUpPAHO C PEKYPEHTHOTO CHOTHOIIEHIE

_m aKO O = Gy, Gy €V

Nom(a) = { n.Nom(S3) + Nom(a), axo a=fa, a€V, e V* "’
kbaero V = {a1,as,...,an} u Nom(e) = 0.
Teopema 2.1.1 dynuxyusma Nom e dueryus.

HMoxkaszarenctso: Heka Nom(a) # Nom(fB). la momycmem, ue
a = . Ako a = as € V, To Nom(a) = s u cnenoBarenno 3 = ag u
Nom(f) = s, koeTo e mporuBopeune.

Cunenosatenno, ako |a] =1 u Nom(«a) # Nom(S), To a # S.

Ila momycuem, ue mpu || < k, ako Nom(a) # Nom(S3), To
a # p.

Hera cera |o| =k + 1 u Nom(a) # Nom(f3), a ma npuemem, de
a = f, kato a = vya;,, 1 = da;_,, a;,, €V.

Torasa

Nom(a) = nNomy + i1 m  Nom(f) = nNomd + igiq.

Cunenosarenao Nom(y) # Nom(d), mo v = 6. Tnit karo |y| =k,
TO MOCJENHOTO PABEHCTBO € B IPOTUBOpPEYMe C WHIYKTUBHOTO IO-
IIyCKaHe.

C ToBa mokasaxme, ue Nom e u3o0paskeHue.

Ia npenmonoxum, ue Nom(a) = Nom(f).
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OueBnnuo, ako « e 6yksa, To Nom(a) < n u caemoBarenano [
c¢bio e Oyksa ot V, HO ToraBa a = f3.

Heka |o| > 2 u || > 2. ToraBa cbmecrByBaT e IMHCTBEHU YUC-
Ja ¢ U T Taka, 4e

Nom(a) = Nom(f) =ng+ru 0 <r < n.

Cworumacuao ne¢uuannuara Ha Nom ciensa, 4e o = ya u 3 = 0b,
kbaero a,b € V u v, € V*, kato Nom(a) = Nom(b) = r u Nom(y) =
Nom(§) = ¢q. Homexe |y| < |a| u |§| < |S| naaykTUBHO Cciensa, ue
v =0 ua=>b CaemoBatenno a = f, KoeTo 03HauaBa, ye Nom e
BJIATAHE.

Ila moraskem cera, ue Nom e CIOPEKTMBHO mM300paskeHue.

Hexka r e mpousBosuo ecrectBeno uuciao. Axko r =0, To r =
Nom(e), a ako r < n, To r = Nom(a,), ar € V.

Ila momycmem, ue 3a BcAkO r < k chbmectByBa ayma « ot V*
taka, ue r = Nom(a).

Ila moka:keM, Ue CLIIECTBYBa OyMa « € V* Taka, ue k+ 1 =
Nom(«). Pasraneskname nsaTta BHL3MOKHM CITydas:

(i) k4 1 me e kpaTHO HA M, T.€. CHLIIECTBYBAT YUCIA ¢ U T
raka, e k+1=ng+r, 0 <r < mn.

OueBnnuo ¢ < k 1 C’bIIACHO UHIAYKTUBHOTO NOILYyCKAHE ChINEC-
tByBa mayma (3, taka ue g = Nom([3).

JlecHo ce Bm:kma, ue

k+ 1= Nom(Ba,), ar € V.

(i) k+ 1 e kpaTHO Ha N, T.. K+ 1=¢n, ¢ <k.
Ako ¢ =1, To k+ 1 = Nom(ay), a, € V.
Ako ¢ > 1, To meka [ e TtakaBa myma, ue ¢ — 1 = Nom(f). B To3m
cayuait k + 1 = Nom(SBay,), a, € V.

CnenoBaresnro Nom e GuekTuBHO M300paskeHUeE. O

IIpumep 2.1.1 Herka V = {0,1,a}. Torasa Nom(e) = 0, Nom(0) =1,
Nom(1) = 2, Nom(a) = 3. la npecmernem Nom(a), ako o = a010.
[TocsenoBaTesHO MOJIydaBaMme
Nom(a) = 3Nom(a01) + 1 = 3(3Nom(a0) +2) + 1 =
=3.(3.(3Nom(a) +1) +2) +1=3.(3.(3.3+1) +2) + 1 =97.
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Onpenenenune 2.1.2 Hexa V e asbyxa. Beaxo nodmmoncecmso L Ha
V* ce napuua popmasien e3uk (mym camo e3uk) wad asoyxama V.

B wactrOCT V* € e3uk Han V, a cbmo Taka () e e3uk Ham azby-
kara V, KofiTo ce HApuua npasen esuk. la ordenexum, ue Ipa3HUAIT
e3uk ce paszauyasa oT e3uka L = {e}, koiiTo ce cbcTom camo OT
Opa3HaTa AyMa €.

Herka L, m Lo ca mBa e3uka manm a3zbykara V. Ilom ceuenue
(obedunenue) Ha mBaTa e3uka me pasdbupame esuka LN Ly (LU Ls),
KOUTO ce mosydaBa oT ceuenmero (0Oemuuenuero) ma Ly m Ly pas-
DJIeKIAH KATO MHOMKECTBa OoT maymu Ham V.

[Mon npouseedenue na esuyume Ly u Ly me pazbupame e3uka
LiLy={aeV* | a=pyup € Ly uvy € Ly}, T.e. MHO¥KECTBOTO
OT BCUYKU NyMU, KOUTO Ce€ MPENCTABAT KATO KOHKATEHANUU MEXKIY
aymu Ha Ly u L.

OueBunHO B 00mMA Cirydait

1Ly # LoL.

[lopamgu acomuaTMBHOTO CBOMTBO HA KOHKATEHAIMUATA, oOaue
MOKe ma ce moKa:ke, ue 3a Bcekum Tpu e3uka Li, Lo m L3 e B cuia

Ly(LoL3) = (LyLo)Ls.
[Tox n-ma cmenen wa esuxa L me pazbupame e3uka

L™ = LL..L wxaro L° = {e}.

n—II'b TN

Esurbr L* = |J,5oL" ce mapmua umepayus ma L, a LT =
Unso L™ — nonoxwcumenna umepayus ma L.

IIpumep 2.1.2 Herka V = {0,1,a,b}, L1 = {¢,01,al}, Ly = {¢,02, 1b}.
Torasa
LiNLy= {6},

Ly ULy = {e,01,al,02, 1b},
L1Ly = {£,01,al,02, 1b,0102,011b,a102, a11b}.
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Hexka ma pasrnenamve a3bykure V u W u cbOTBETHUTE UM MHO-
skectBa V* u W* ot nymum mam TAX.

[Ile xazBame, ue uzobpaxenuero h : V* — W* e zomomopgpu-
36M, aKO 33 BCEKU ABe aymu o u 3 or V* e B cuna

h(af) = h(a)h(B).

Koraro h e B3auMHO-eIHO3HAYHO M300paKeHNe, TO Ce HAPUYa
usomoppussm Mexxy morommure V' u W,

XomMoMoOp$u3MuUTE Ce OKa3BaAT €AWH NOCTA IPOCT HAYMH 33 Te-
HepUpaHe Ha €3U0V HaJ AaneHa a30yka.

Heka V e aszbyka m h : V* — V* e xomomopduszbm ma V*
B cebe cu . 3a mpou3BoJHA myMa « HaL a3bykara V, MoxkeM na
pasrienamMe e3uka L, ompemeseH mo CJIeIHUAT HAYUH

L=L(h,a) ={BeV*|B=h'(a),i >0},

K'bIETO
hi(a) = h(h(...(h( @)...)) kato h’(a) = a.
N—_——
1-I'bTU

Esunure, mopomeEn mo TO3M HAYMH MMAT OPUIOMNKEHUE DU
pasrie:xaaHe Ha HAKOW 33aJa4Yl 33 PA3PEMUMOCT, & CHIIO TAKa U 33
YyCTaHOBABAHE HA €KBUBAJEHTHOCT MEXIY e3unu. Hsakoum oT cBoiic-
TBaTa HA TE3U €3ULNU Ce CBBLP3BAT C MOLEIW HA CAMOPA3BUBAIY Ce
OpPraHU3MU B OHOJIOTUATA.

SBanmaumn

1. Axo L; = {ab,ca} u Ly = {ca,abc} ca nBa popmasHu e3uka Hax
aszbykara V = {a,b,c}, na ce onumar esunure

LiULy, LyNLy, LLy, L?UL3.

2. Ila ce mokaske, 4de 3a BCeKU Tpu popmaJeu e3ukad Ly, Ly n L3 Han
nanena azbyka V e B cuma Ly(LoLs) = (L1Ly)Ls.

3. Heka u e mali-kpaTkara mogayMa HA DyMaTa v, 33 KOSITO v = u”
3a HAKOE eCTeCTBEHO n. [lymMara u B TO3U ciydail qa o3HaumMm ¢ p(v).
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a) ma ce IHOKake, ue ako p(v) CbIECTBYBA, TO TA € €AUHCTBE-
HA;

0) ma ce mOKaske, 4e YW = WU € B CUJIA TOYHO TOTaBa, KOTATO
p(w) = p(v);

B) ma ce IOKaxke, 4e ako 2" = w'! 3a HAKOM Weam YuUCcIa
m,n,t > 2, To p(z) = p(v) = p(w).
4. Hera V = {a,b} e a3byrka u h : V* — V* e xomomopousbMm,
nepUHUPAH MO CIIeTHUA HAUNH

h(a) = b u h(b) = ab.

Ila ce mokaske, ye IbJuKMHUATE Ha aymute B esuka L(h,a) =
{hi(a) | i > 1} oBpasysar pemunara ot uuciaTa Ha Pubomaunm.
5. Ila ce mokaxe, ge Bcexku xomopdusbM h mexmay Vi u V5 ce om-
pemens HAILJIHO OT HelcTBMEeTO My BbLPXy a3Oykara Vi, T.e. ako ca
3alaleHn caMo oOpasure npu h Ha eqHOOYKBEHHTE OyMH BLB V).
6. Ila ce mokaxe, ue equu xomopdusbMm Mexny Vi u V5 e uzomop-
¢u3BLM TOYHO TOraBa, KOTATO 33 BCAKA OyKBa a € V)

[h(@)] =1 m [Vi] = |Val.



