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Uvod 

lzue'avanje ponaganja automata u lavirintima podinje 50-tih godina, u jednom od 
radova K. Senona [10]. Od tog vremena pa do danas na ovu temu je objavljeno stotinjak 
radova. Formalizovan je model Senona [6, 7]; za lavirint se razmatrala gahovska tabla — 
odgovarajuda konfiguracija kvadratida u ravni iii kocki u prostoru, a u slud'aju automata — 
konadni automat koji posmatra okolinu kvadratioa na kome se nalazi i mo2e se kretati u 
jednom od moguoih koordinatnih smjerova. Nametnulo se i pitanje o postojanju automata 
koji obilazi svaki ravanski lavirint. Na ovo pitanje dobijen je negativan odgovor. L. 
Budah [4] je konstruisao gahovsku zamku, no dokaz je bio jako glomazan. A. S. 
Podkolzin [17, 18] je znatno uprostio ovaj dokaz, dok je u radu [14] dat jo§ jednostavniji 
dokaz na svega nekoliko stranica. Veliki broj rezultata je ukazivao na ogranieene 
moguonosti automata. No, uporedo se dobijaju primeri klasa lavirinata koje se mogu 
obidi jednim automatom [1, 5, 6, 7, 12]. Dokazano je da se klasa lavirinata koja obuhvata 
sve ravanske lavirinte koji imaju rupe ograni6enog dijametra, mogu obidi jednim 
automatom [11]. 

Nemogudnost obilaska svih ravanskih lavirinata jednim automatom navels je na 
ja6anje modela automata. Uveden je pojam kolektiva automata. U [8, 9] je dokazano da 
kolektiv od jednog automata i jednog kamena ne moie obi& sve kongne ravanske 
mozai6ne lavirinte. Kolektiv koji se sastoji od jednog automata i dva kamena, kao i 
kolektiv od dva automata rjegava problem obilaska svih ravanskih lavirinata [2]. 

U posljednje vrijeme, veliku painju privlaci ispitivanje moguenosti automatne 
analize slika, grafova, formalnih jezika i drugih diskretnih sistema. Osnovni pojmovi i 
opis zadatka, razmatranog u ovom radu, dati su u prvom poglavlju. Problem razmatran u 
ovom radu se sastoji u ispitivanju moguonosti prepoznavanja specijalnih klasa 7E-
lavirinata automatima. 

Opts tih klasa je dat u drugom poglavlju. Klase su definisane analiticki. Elementi 
ovih beskomaih klasa su podskupovi skupa Z2, koji predstavljaju mozai6ne lavirinte, 
tzv. 7t-lavirinte. .-lavirint je svako preslikavanje c : Z 2  --> E2, (E2  ={ 1, 0)), takvo da je 
skup = C1({1)) povezan skup. Rupa n-lavirinta je proizvoljna komponenta slabe 

skupa Z \ Pc. Te klase u geometrijskom smislu predstavljaju cam . 

U treeem poglavlju je pokazano da metrika ima veliki uticaj na moguonost 
prepoznavanja lavirinata automatima. Dokazano je da postoji pravougaoni lavirint L za 
koji ne postoji automat koji prepoznaje inicijalni lavirint 4, v e V(L). S druge strane, za 
proizvoljan mozaioni lavirint postoji automat koji ga prepoznaje polazedi iz proizvoljnog 
6vora tog lavirinta. 

U Utvrtom poglavlju razmatraju se klase koje predstavljaju brojeve 1, 2, 3, 5, 7, 
tj. one klase 6iji elementi ne sadrie rupu. Konstrukcijom odgovarajudih automata, 
dokazuje se da postoji automat koji ih prepoznaje. 

Za preostale klase 7t-lavirinta (one koje predstavljaju cifre 0, 4, 6, 8, 9), dokazano 
jp ne postoji automat koji ih prepoznaje. Ovim rezultatom je ukazano na ograni6ene 
mogtionosti automata u prepoznavanju lavirinata. Uvodedi jaei model automata, kolektiv 
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automata, dokazano je da postoji kolektiv tipa (1, 1) (kolektiv koji se sastoji od jednog 
automata i jednog kamena) koji prepoznaje ove klase. 

U posljednjoj glavi je data sloienost konstruisanih automata iz e'etvrtog i petog 
poglavlja. Kako je tegko izvrgiti provjeru rada ovih automata, izvrgena je programska 
realizacija konstruisanih automata. Programska realizacija koja "simulira" rad kolektiva 
automata izvegena je tako da promjenljiva u programu pamti taw na kojoj 
"postavljen" automat kamen. Implementacija je izvrgena na programskom jeziku C++. 

Treba napomeniti da su svi rezultati dati u disertaciji orginalni. Sve teoreme i 
leme, formulisane u disertaciji su rezultati autora disertacije. 

Disertacija je nastala za vrijeme mog boravka na Moskovskom driavnom 
univerzitetu "M. V. Lomonosov", gdje sam radila pod rukovodstvom prof. V. B. 
Kudrjavceva, na katedri MATIS. Zahvaljujem prof. V. B. Kudrjavcevu na izabranoj temi. 
Zahvaljujem prof. Goranu Kilibardi sa Katedre za matematiku Tehnologkog fakulteta u 
Beogradu, na pomodi koju mi je pruIio svojim brojhiln na1.16nim radovima i stru6nim 
savjetima koji su mi omogu4ili da svoju disertaciju privedem kraju. 
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1511^ ;11...,  • 

I Osnovni pojmovi i opis zadatka 

Svi uvedeni pojmovi mogu se mei u [17, 18] kao i u [14, 16, 19]. 
Neka je Xa  ( sten, indeksirana familija skupova 	. Tada za svako a E I sa 

oznaelmo funkciju projekcije proizvoda [TX. na  a-ti elan proizvoda X.. 
ael 

Neka je L = (V, E) povezan orijentisan graf, bez petlji i vigestrukih grafa, gd'e *e 
V-skup evorova i E-skup orijentisanih grana grafa L. Na dalje oemo sa(1( 
oznaeavati skup gra4a i skup evorova grafa L. 	 2 	V iLr v) 2 ovr,h4.00,4,1 

Graf L = (V, E) je simetrioan graf ako zajedno sa orijentisanom granom (vt,v2) 	(jya)it...4  011.) 

vs). Oznaeimo sa 0(0, E) klasu svih lavirir ata sa skupom oznaka evorova S2 i skupom 
oznaka grana L 

Neka je En={el, e2,..., es} skup baznih jedinionih vektora n-dimenzionalnog 
Euklidovog prostora Rn. Sa En oznaeimo skup { e l , e2,..., en, - e l , -e2,..., -en} , gdje —ei = 
ei-1 , 1 i n. U slueaju n = 2 umjesto oznaka baznih vektora i , j i vektora -j 
koristioemo oznake e, n, w, s, redom. 

Lavirint JE Op, 	kojj je simetriean graf, nazivamo n-dimenzionalnim lavirintom, 
n > 2, ako: 	 1-•• 

1) E = En  i = (X); 
2) za sve u, v c V, ako je (u, v) E E(L), tada je 1(v, u)1=1(u, v)11 . 

Neka su M, N E Rn  , MAN i MN = aiei + a2e2 +...+ ases. Ka2emo da du2 MN ide u 
smjeru ei, ako je a; > 0 i ai = 0, u smjeru —ei ako je a; < 0 i = 0, za sve i j, 1 <_i n, 

j n. Scup T duzi iz Rn  nazivamo n-konfiguracijom, ako svake dvije duzi iz tog skupa 
mogu imati ne vise od jedne zajednieke mace, pri eemu, ako ona postoji, tada je ona 
krajnja tek.a obje to 

n-dimenzionalni lavirint L = (V, E), gdje je V c Rn, nazivamo n-dimenzionalnim 
pravougaonim lavirintom, ako: 

1) za sve u , vEV ako je (u, v) E E tada duz uv ide u smjeru 1(u, v)1; 
2) skup duzi T = { uv1 (u, v)e E} jeste n-konfiguracija. 
n-ditnenzionalni lavirint L, izomorfan nekom n-dimenzionalnom 

lavirintu, naziva se kvazipravougaonim. 

/71 

sadfii i orijentisanu granu (v2, vi), (vi, v2) E E. Par < vl, v2>  = {(1'2, 	(vi, v2)} 
nazivamo granom grafa L. 	 w t-4 	? 17410;3 ? 

Neka su S2 i E disjunktne azbuke slova o.) i a, pri emu \ E saddi prazan 
simbol X. Ako su svim evorovima i orijentisanim graiMa  grafa L = (V, E) pridruiene 
oznake iz tih azbuka, tako da su razlieitim orijentisanim granama koje su incidentne 
istom evoru pridruiene razheite oznake, takav oznaeen graf L nazivamo lavirintom. 
Oznake svih ueViyeE oznaeimo, redom, sa lul i 171. Lavirint L sa izdvojenim i- 

evorovima vo, v1,..., vs  nazivamo inicijalnirn i omaeavamo sa L 	iii (L; vo, v1,• • • , vet 

pravougaonom 
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Neka je L n-dimenzionalni pravougaoni lavirint. Figura L = 	uuv u R"b 1, 
'; 	- it4k 	 (u, 	E(L) 	,1,,4-0 ota 

nazivamo realizacijom n-dimenzionalnog pravougaonog lavirinta. 
Neka je r cjelobrojna regetka u Rn. Ako je V c r, tada n-dimenzionalni 

pravougaoni lavirint L = (V, E) nazivamo n-dimenzionalni cjelobrojni lavirint a n- 	cve 
dimenzionalni cjelobrojni lavirint L = (V, E) nazivamo n-dimenzionalni mozaiani lavirint 01.4%--tf 
ako je T = { uv I (u, v)e E} - skup duzi duline 1. 

	

Za evor n-dimenzionalnog mozaienog lavirinta L kaiemo da je otvoren u L, ako 	L 
postoji beskonaeni n-dimenzionalni mozaieni lavirint L1 takav da L n L 1  = {v} i v Ee y1.4:; 

.)"' • V(Li). Ako je evor v 1  otvoren u L, to n-dimenzionalni mozaieni lavirint L vo,vl  nazivamo 
n-dimenzionalnim pravilnim lavirintom. 

Kroz take skupa Zn povueimo sve prave paralelne koordinatnim osama. Dobijena 
figura jeste realizacija n-dimenzionalnog pravougaonog lavirinta, koga oznaeimo sa 
Skup evorova tog lavirinta je skup Zn. n-dimenzionalni gahovski lavirint jeste bilo koLi 
povezani (oznaeeni) podgraf grafa Zn. 	 t, eZet-t 	, 

Neka je L = (V, E) 2-dimenzionalni pravougaoni lavirint. Skup R2  \ L je otvoren i u 
opgtem slueaju nepovezan skup. Lavirint L je (r + • 1)-svezan, ako skup R2  \ L ima r 
ogranieenih komponenti povezanosti. Ako je L = (V, E) 2-dimenzionalni §ahovski 
lavirint i Ul , U2, :.., Ur sve komponente povezanosti skupa R 2  \ tada svaki neprazam 
podskup D oblika n Z2, nazivamo rupom lavirinta L, i 5 r. Ako je skup D konaean 5 

 rupu nazivamo konaenoni, a u suprotnom beskonaenom. 2-dimenzionalni gahuvski 
lavirint L nazivamo (r + 1)- svezanim ako u njemu postoji taeno r konaenih rupa, r E N. 

Apstraktni konaeni automat (od sada, automat) je petorka A = (A, Q, B, p, w), gdje su 
A, B i Q konaene azbuke, koje se redom nazivaju ulazna azbuka, izlazna azbuka i skup 
stanja; q:• : Q x A -> Q funkcija prelaza iw:Qx A --> B funkcija izlaza. Automat A kod 
kojeg je izdvojeno tzv. poeetno stanje q€Q nazivamo inicijalnim automatom i 
oznaeavamo sa Aq. Neka su A* i B* skupovi svih rijeei a=a(1)a(2). a(n) i 
b=b(1)b(2). .b(n) nad azbukama A i B, redom. Funkcionisanje automata Aq  je 
preslikavanje F(Aq) : A* -> B*, definisano rekurentno: 

q(1) = q, 

q(t + 1) = w(q(t),a(t)), 

b(t) = w(q(0,a(t)). 

Predmet na:s'eg izueavanja jeste ponaganje automata u lavirintima. Automat A je 
dopustiv za klasu lavirinata 	E) ako se ulazna azbuka sastoji od slova a oblika (w; 
{al, 02, ..., an}), gdje je we i 	a2, - On}C.1, i izlazna azbuka je E L.) {k}, k E, i 
pri tome je uvijek w(q, a) E 111)2(a) v {k}. Klasu svih takvih automata oznaeimo sa 
At(Q,E). 	 ovo! 
Neka je A. e Aga, E) i 	E 0(0., E). Funkcionisanje automata A u lavirintu L

vo 1.44•5-e),, 
Aq 
	 go 

interpretirajmo  na sljedeei naein: Automat A go  se postavija na evor vo lavirinta L vo  . 
Pretpostavimo da se u nekom momentu automat A nalazi u evoru v lavirinta L i u go 
stanju q. Kalemo da on posmatra oznaeenu zvijezdu, obrazovanu orijentisinim granama 
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koje izlaze iz tog 6vora. U tom momentu njegovo ulazno slovo je par, obrazovan 
oznakom 6vora i skupom oznaka zvijezde. U sljedeoem momentu, ako je w(q, a) # k, tada 
automat prela.-1 u Ivor , u koji vodi orijentisana garana ozngena sa w(q, 2), a ako je w(q, 
a) = k, to on ostaje na mjestu, i uvijek prelazi u stanje 9(q, a). Na ovaj naein automat 
ostvaruje kretanje po lavirintu. Funkcionisanje automata Aqo  u lavirintu L vo  mo'iemo 
definisati kao ponaganje automata A go  u lavirintu L vo . Niz parova 

n(A - L ) = (q 0  , vo  ),(q i  , v),... nazivamo ponaganjem automata A
go u lavirintu L go' vo 	 vo, 	1 

' ` (Pt  ako je vi+t Ivor lavirinta L vo  , u kojem automat, nalazeOi se u stanju qi, prelazi iz ovora vi, 	'`  

a qi+t-stanje , u kome pri tom prelazi automat A go  . Niz Kvo, vi)I, Kvi, v2)I,... oznaeimo sa 

Tr(A go  ,L,o ) , poe'etak duiane s niza Tr(A qo  ,L,o ) sa Tr(A qo  ,Lvo  ;s) . Ako za neko 

ueV(Lvo  ) postoji qe QAqo tako da par (q, u) pripada 74/k g°  ;L3,0  ), tada kai'emo da 

automat A
go obilazi Ivor u lavirinta Lvo . Oznaeimo skup svih evorova, koje obilazi 

automat Ago  u lavirintu Lvo  sa Int(A go  ,Lvo  ) . 06igledno da Int(A go  ,Lvo  ) =0 {vi}- i=t 
Neka je Lvo  E 0(1, E) i A go  € Aga, E). Ako je Int(A q0  ,Lv0  ) =V(Lvo  ), tada 

kalemo da automat A qo obilazi lavirint L v o  , a inge da je lavirint L zamka za automat vo 
A go .  

Vi-pona§anjem automata A qo v0 e V1  c V, nazivamo podniz 

(q 10  ,v1  ),... niza at(A go  ;Lvo ), dobijen iz niza Tc(A go  ;Lvo  izbacivanjem svih 

parova (qi, vi), za koje vi V1. Za sve Vi c V defingimo vrijednosti 
st(7c, V1), pl(7c, V1), dr(R, V1), tm(t, Vi) 

gdje je it = 7C(A qo  ;Lvo  ), na sljedeei 	Ako postoji t, t > 0, takvo da vt  E V1 i za sve 
t', 0 < t' < t, vt. € VI, tada 

st(t, Vi) = qt, Pl(n, Vi) = vt, dr(it, V1) = 	[Rh,/ tm(n, Vi) = t, 
a u suprotnom vrijednosti st(7t, V 1 ), pl(x, V1), dr(R, VI), tm(R, Vi) nijesu definisane. 

Pored ponaganja automata u lavirintu moiemo posmatrati i ponaganje sistema 
automata u lavirintu. Neka je L v 	E WO, E) i neka je zadat sistem dopustivih 

automata S= (A qi  , A 92  , , Aq. 	Ako pod pona's'anjem tog sistema 

podrazumjevamo niz ponaganja (t(A qi i  ;Ln ),74Aq22  ;Lv2 ),...,n(A tinn  ;Lyn )) , to 
takav sistem nazivamo nezavisnim, a samo ponaanje- ponaknjem nezavisnog sistema. 
Ako za neko i , 1 i n, Int(A igi  ,Lv. )=V, kalemo da S obilazi L , a ako 
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U int(A lqi Lei ) =V, kaZemo: da S S-obilazi L 	; u suprotnom kaiemo da je .t 
L 	zamka odnosno S-zamka za nezavisan sistem S. 

Posmatrajmo jednu drugu varijantu ponaganja sistema 
L„ E 0(0, E). Zakodirajmo nage automate slovima u1 , u2,. n 

uzima vrijednost stanja u kojem se nalazi automat A ql i  ili X. 

automata A qi i  , 1 	n, sastoji od simbola a oblika (w, {u1, 

automata S u lavirintu 
smatrajudi da  ui

Ako se ulazna azbuka 

ui+1,..., us), {al, 

a2,..., am}), gdje je w E S2 i {at, a2,..., am}  c E, a izlazna azbuka je skup E u {k}, k 
E, i pri tome uvijek wi(q, a) e Ilp3(a) L.) {k}, qe Q , tada sistem S nazivamo 

'qi 
kolektivom. Funkcionisanje kolektiva S=(Aqli q  ,A2

2 * * 
. , Anq  u lavirintu L 	moiemo 

n 	 vl 

interpretirati njegovim ponaganjem u lavirintu L vr_vn  na sljedeci nadin. Automat A i  se i   

u podetnom trenutku nalazi u evoru vi, 1 < i < n, lavirinta L. Pretpostavimo da se wile.4.1cr 
Anomentui automat A qi i  nalazi u dvoru i u stanju qit  Njegovo ulazno slovo ait  u tom 

mot to jeste trojka, koju dine oznaka dvora, skup kodova svih automata koji se nalaze 
u dvoru vit  , osim samog automata A qi i  , i skupa oznaka zvijezde (koju obrazuju sve 

orijentisane grane grafa L koje izlaze iz evora vi t). U sljedeoem trenutku, ako je xvi(qi t, ait) 
# k, to automat prelazi u dvor u koji vodi orijentisana grana oznadena sa ait), a ako je Nfi(qit,  

a;) = k, automat ostaje na mjestu, i automat prelazi u stanje qh(qi t, 	Na ovaj 
nadin automat A qi i  ostvaruje kretanje po lavirintu, prelazeoi neki put. Niz parova (qi °, 
vio), 	, vits ...  ) nazivamo ponaganjem automata A qi i  iz kolektiva S u lavitintu Lvr_vn  , 
ako 	vio)  (qi ,  vi), vri  je dvor u kojem automat A qi  prelazi iz dvora nalazedi se u 

stanju 	a ce je novo stanje u koje taj automat prelazi. Tada kalemo, automat A i%  

obilazi dvorove 	vi 1,... i skup ovih dvorova oznadimo sa Int(S, L n_vn  ; i) Niz 

rr(S, Lvi_vj 	 takav da je niz (qi°, v?), 

ponaknje automata A qi i  kolektiva S u lavirintu 	, nazivamo 
ponakmjem 	kolektiva 	S 	u 	lavirintu 	L 	Neka 	je 

Int(S, = U Int(S,  ; i) • Ako je Int(S, )=V, tada kaiemo da~vo

1=1 

kolektiv S obilazi lavirint L; a inade, L je zamka za kolektiv S. Lavirint L je jaka zamka 
za kolektiv S ako je za sve v1,...,vn EV(L) lavirint L vv_vn  zamka za S. Kolektiv S jako 

obilazi lavirint L ako za sve v1,...,vn EV(L) kolektiv S obilazi lavirint Lvp_vn  
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Uodimo neke automate A ,..., AQm , 	< 	< im  < n, kolektiva 

S=(A lq,  , A q2  • Aqn.  . Automate A Q.  • • • 	nazivamo kamenima u kolektivu S, ako 

vane sljedeei uslovi: 

a) automat A qii  , 1 j m, ima samo jedno stanje q i.  ; 

b) ako za neki ulaz a =(w,{u1 ,...,u, 	 automata Ai ,1 / 

m, vati w it 	,a) = a k  , 1 k s, to postoji j 	1 j n, 1 / rn, takav da 

X, i ako je 	kod stanja q automata Ai tada je w.Kq, a') = eak, gdje je (I;  

a'= 	 pri demu ui' = ui za sve i id, 1 < i 

n, a uji ' je kod stanja q i  . 

Kolektiv S sa m automata A
q 
 ,. .., A m , koji su kameni, naziva se kolektivom iz 
i '. i 

n-m automata s m kamenova (kolektiv tipa (n-m, m)). 
Osnovna problematika ponag'anja automata u lavirintima mote se grupisati u dvije 

vrste zadataka, zadatak analize i zadatak sinteze. Zadatak sinteze sastoji se u opisu 
automata kolektiva automata, koji obilaze lavirinte iz zadate klase. Zadatak analize 
sastoji se u opisu svih lavirinata, iii lavirinata odgovarajudeg tipa, koje obilaze zadati 
autornati. Oba zadatka su izudavana u radovima velikog broja autora [19]. 

U okviru ovih zadataka razmatraju se i zadati ispitivanja raznih svojstava 
lavirinata, a takode i raspoznavanje svojstava geometrijskih figura. 

Poznato je da za svaki automat postoji 2-dimenzionalni konadni lavirint, kojeg on 
ne mote obiei [3, 4, 17, 18]. U [14] je pokazano da postoji opgta 2-dimenzionalna zamka 
za sve automate iz proizvoljnog konadnog skupa automata. 

Za n-dimenzionalne lavirinte L1 i L2 katemo da su slabo izomorfni ako postoji 
bijekcija g: V(LA) —> V(L2), takva da (u, v) E E(L') ako i samo ako (g(u), g(v)) e E(L 2), i 
pri tome ako je jedan od lavirinata inicijalni lavirint, to je i drugi lavirint inicijalan i pri 
tome g(vo l) = ye, gdje je vo l  ulaz lavirinta LI, a vo 2  ulaz lavirinta L2. Ako jog Ku, = 
Ku, v)11-2, za sve (u, v)eE(Li), tada katemo da su lavirinti Li i L2 izomorfni. Mi nedemo 
razlikovati izomorfne lavirinte i pisademo L 1 = L2. 

Ukoliko je v Ivor lavirinta L tada sa [v]L omadimo skup nut I Hpi(u)=v, uEE(L)}. 
Ako je iz konteksta jasno o kom lavirintu se radi, koristioemo oznaku [v]. 

Pored podetnog stanja nekog automata A q  = (A, Q, B, cp, q), motemo izdvojiti i 
skup zakljuenih odnosno finalnih stanja QF c Q. Neka je QF =qF0 11.Fi }. Katemo da 
automat Aq  (kolektiv S = (Aq, K) tipa (1, 1)) prepoznaje lavirint L,, ako pri kretanju 
automata Aq  u lavirintu L,. automat prelazi u finalno stanje q

F., a za lavirint L'v 

automat Aq  prelazi u finalno stanje q p0  Neka je C klasa inicijalnih lavirinata. Katemo 

da automat Aq  (kolektiv S = (Aq, K) tipa (1, 1)) prepoznaje klasu C ako za svaki lavirint 
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L,, pri kretanju automata Aq  u torn lavirintu automat prelazi u finalno stanje cfr i  kada je 

Lv  e C, a ako L,, C tada automat prelazi u finalno stanje 11,0  . 

Neka su a=(ai, a2  i b=(b1, b2) proizvoljni elementi iz Z2. Kaemo da su a i b 
(slabo) susjedni, ako je ( II a - b II < 2) II a - b II = 1, II  a - b II = - + (a2 - b2)2P. Niz 
tadaka a = po, pi, ..., p in  = b iz Z2  naziva se (slab) lanac, koji povezuje tadku a i tadku b, 
ako su take i pi (slabo) susjedne za svako 1 < i 5 m. Skup Vc Z 2  je (slabo) povezan 
ako ako za sve a, b E V postoji (slab) lanac iz V koji ih povezuje. Komponenta (slabe) 
povezanosti skupa V, je svaki maksimalno (slabo) povezan podskup skupa V. 

7r-lavirint je svako preslikavanje c : Z2 	E2, (E2  {1, O}}, takvo da je skup Pc = 
c 1({1}) povezan skup. Ako je po-proizvoljna tadka iz P c, tada par (c, po) nazivamo 2c-
lavirintom s podetkom (ulazom) po. 2r-lavirint nazivamo konadnim (beskonadnim), ako je 
skup Pc  konadan (beskonadan). Ubuduoe demo pod it-lavirintom podrazumjevati konadni 
7t-lavirint. Rupa 2r-lavirinta je proizvoljna komponenta slabe povezanosti skupa Z 2  \ Pc. 

Nekaje c-proizvoljni 	Posmatrajmo graf = (Pa, Xc), kod koga je 
skup dvoriva, X.c  skup grana i <pi, p2> E X ako i samo ako je dvor pi susjedan dvoru P2, 
pi, p2 E Pc. 

Oznadimo sa D = {e, n, w, s} . 
Neka je V = (pi, p2, 	ureden niz razliditih nenultih elemenata iz Z 2  i A = 

(A, Q, B, 9, xv, qo) inicijalni automat kod koga je B = V' c {0, pi, p 2, 	pk.. 1 } i A = (E2)k. 
Par (A, V) nazivamo pjekkom, a V-vidokrugom tog pjegaka. Pje§ak (A, V) je regularan _ 
pjekk, ako je funkcija iziaza yr takva da za proizvoljno q E Qia= 	ak) = (1, a2,..., 

E 
-24 th iz toga gto xjr(q, a) = pi, za neko 0 	k -1 , slijedi da ai+ 1  = 1; po  = 0. 
Neka su dati regularan pjekk (A, V) i rt-lavirint (c, po); V = (pi, p2, pk..i), A = 

(A, Q, B, 9, tit, qo). Ureden niz V odreduje niz V(z) = (z, z + p i, z + p2, z + ). 
Ponaknjem pjekka (A, V) u it-lavirintu (c, pa) je niz It(A, V; c, 

(zo, qo, ao, bo), (zi, qi, al, bi), 
gdje zo = po, 	= Zi + bi, qi+i = 9(qi, 	= c[V(zi)] = (e(zi), c(zi  +pi), ..., c(z +pk-0) i 

= 	ai). Jasno, ako je pjekk (A, V) regularan, tada je 4 E Pc  za svako t, t = 0, 1, ... 
Pojmovi obilaska i prepoznavanja it-lavirinata su slidni yea uvedenim pojrnovima. 

Mi demo razmatrati samo regularise pje§ake za koje je V = ((1, -1), (1, 0), (1, 1), (0, -1), 
(0, 1), (-1, -1), (-1, 0), (-1, 1)) iB=Du {0}. 

Nag zadatak je opis specijalnih klasa 2r-lavirinata i ispitivanje moguonosti sinteze 
regulamih pjekka iii kolektiva automata, koji de prepoznavati to klase. 

Pristupimo definiciji klasa mozaidnih lavirinata dije prepoznavanje jeste nag 
zadatak. 
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II Klase 

Neka je P = {K c Z21 K povezan skup takav da je Z 2  \ K povezan skup, K 
kongan skup}. 

Neka je granica skupa KEP skip aK={z E K 1 z je slabo susjedan bar jednoj tad 
iz Z2  \ K}. Oko svake take z = (zi, z2)€ aK opigimo kvadrat kv z  eija je duiina stranice 1. 
Njegove stranice su (slika 1): 

a 

  

a = {x =(X1x2) e R2  I zi - 1/2 	+ 1/2, x2 = z2 + 1/2), 
/3  = {x = 	x2) e R2  I zl - 1/2 Lc_ xi  < Z1 + 1/2, x2 = z2 - 1/2}, 

8 	X = {x =(x1, X2) E R2  I X1 = Z1 - 1/2, Z2 - 1/2 X2 5_ Z2 ± 1/4 
8 = {x =(xlx2) E R2  1 = zi + 1/2, z2 - 1/2 x2 5_ z2 +1/2}, 

x .z 

 

13  
slika 1 

 

Stranica a,. 13, x, 5 kvadrata kvz, z e K, ima svojstvo "biti izmedu ta6aka skupa K 
i skupa Z2  \ K" ako take (zi, z2 + 1), (zi, z2 	(zi — 1, z2), (z1 + 1, z2), rte pripadaju 
skupu K, redom. 

Neka je stz  slurp stranica kvadrata kv z  koje imaju osoboinu " biti izmedu tgaka 
skupa K i skupa Z2  \ K". Figura FK = U st z  je pravougli poligon. 

zecliC 

Neka je K c Z2  kongan povezan skup. Najniia najdesnija taeka (ND) skupa K 
je taeka z = (zi, z2)E K takva da za sve a = a2) E K, z2 < a2 ill ako je z2 = a2 tada je 
z1> a1. Najniia najlijevija taeka (NL) skupa K je taela z = (zi, z2)E K takva da za sve a 
= (al, a2) e K, z2 < a2 ili ako je z 2  = a2 tada je zi < ai. Najvi'Sa najdesnija taeka (VD) 
skupa K je takla z = (zi, z2)€ K takva da za sve a = (a1, a2) e K, z2 > a2 ili ako je z2 = a2 
tada je z1> al. Najviga najljevija taeka (VL) skupa K je taela z = (z1, z2)E K takva da za 
sve a = a2) e K, z2 > a2 ili ako je z2 = a2 tada je zi < ai. 

Najdesnija najniia taeka (DN) skupa K je rah z = (z1, z2)€ K takva da za sve 
a= (ai, a2) E K, z1 > a l  iii ako je zi = al tada je z2 < a2. Najljevija najniia taeka (LN) 
skupa K je taela z = (zi, z2)E K takva da za sve a = a2) e K, zi < al iii ako je zi = 
tada je z2 < a2. 

Neka je (S) *  - slurp svih rijeel a = a(1)a(2)...a(k), k 4, nad azbukom S = {-1, 
1} . Definigimo preslikavanjef : P —> (S)*  na sljedeei naain: Neka je P e P. Polazedi od 
najnile najdesnije take poligona Fp i obilazedi ga u pozitivnom smjeru, svakom tjemenu 
poligona Fp pridnaimo —1 ili 1 u zavisnosti od toga da li je ugao kod tog tejemena —7r/2 
ili 7t/2, redom. 

Definigimo sljedeoe familije skupova (slika 2): 
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(DI {P  P I Ill >2,1(P) (-1(-1,1) n  - 1 - 1(1,- 1) k  - 1), k,n 

	

= (13 E  P I IIPII > 2,1(P) = (-1(1,-1) n  - 1 - 1(1,-1) k  - 1), k, n 
	

} 

03  = 	E P I IIPII > 2,1(P) = (-1(- 1,1) n  - 1 - 1(-1,1) k  - 1), k,n 0} 

(1) 4 = {P EP I IIPII > 2,1(P) = 	n  - 1 - 1(- 1,1) k  - 1), k,n 

05  ={P EPIIIPII?_2,f(P)=(-1-1-1(1 ;1) k  - 1), k 0} 

436  --1P EP I IIPII 2,1(P) = (- 1(- 1,1) k  - 1 - 1 - 1),k 
= (13  E P 011 2, f (11 = (-1 - 1 - 1(-1,1) k  - 1), k 0} 

= {P E P 1111 2,1(P) (-1(1,-1) k  - 1 - 1 - 1), k 

(D9 (1) E  P I IIPII 2,1(P) 
	

1- 1- 1- 9) 

gdje je (a, b) ,  =(ab)(ab)...(ab) , n E N. 

04-14(1, -1)3-1) 	(-1(1, -1)2-1-1(1, -D3-1) 	1)2-1-1(-1, 1)2-1) 	(-1(1, -1)2-1-1(-1, 1) 3-1) 

-D3-1) (-lel, 1)2-1-1-1) 	(-14-1(-1, 1)2-1) 	(-1(1, -1)2-1-1-1) 	(-1-1-1-1) 

slika 2 

Ukoliko su zj= (xi, yj)c Z2, j = 1, 2, 3, 4, takvi da y2 = y3 i yi = y4 tada ozna6imo sa 
A crz3 'z4  = {K E 	z2, z3, z4 ND, VD, VL, NL taela skupa K, redom}, i E (1, ..., 

91. 
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K2 

K1 ° 	 

Tada, 

K5° 

K4o 

K3°  

§1 Klasa Co 

Neka zi=(xi,yi)eZ2, i=1,2,...,16 imaju svojstva 

Y9 = Y16 = Y11 = y2 , 

X9  X16 	- 1, x1 1  <x2 , 

0) ■ 
Y4 > Y3 > Y2 , 

Y7 = Y14 = Y13 = Y4 

X7 X14 < X13 - 	X13 5- X4  , 

Y7 > Ys > Y9 

Iz i 11-1 16 K 0  — 	 IC17  u K; uK; u K47  ulq L.)K .61 ,IC17  e 01), 
K; e  ,,243 ,z12 ,231 jc; e 	, K E  z 4' z5' z6 ' z7 457  e  Af15'z14'z7' z8 

V3 	 -w2 
K 7  A.16415..s , .9 

6 	03  

(x1 = ;0 ) (Zi  + (1,1)E K; A Zi  -I- (1,1)e IC7), 

(z 3  +(0,1) K: A Z3  + 0,-00 /C;) (Z3  + (- 1,1)e 	v z, + (1,-1)e ICA 

(x5  = xo ) (z 5  + (1,-1)e IC: A z, + (1,-1)e IC:), 

(Z8  + (0,1) K: n z8  + 0,-00 K6) (z8  + (1,1)e KS v z g  + (1,-1)e K6)) 

Klasu it - lavirinata Co defingemo sa: 

Co  = {c: Z 2  -* E2 1c-1 ({1}) = K e leoz1}",zi  e Z2 , i = 1,16, zadovoljavaju uslove 0) } 
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§2 Klasa C1 

Neka zi=(xi,yi)eZ 2, i=1,2,...,10 imaju svojstva 

{ Y5 = Ys = Y9 = Y2 , 
x5  x8  <x9  —1,  

1) x9  _.,_ x2  , 

Y2 > Y1, 

Y7 < Ys 

Tada, 

1z.). Ki 	= {K €111C = K it  u K12  K13, 	E A 	Ki2 E A74--z ,z3 ,z4 ,z5 ,  
2 

K 3 e A 1>5zrzs' z5 'z6  ,(x3  = x4 ) 	(z = z3  + 	E103 ) } 

Klasu it - lavirinata C1 dafinigimo sa: 

C = {c: Z 2  ---> E 2  I c-1  ({1}) = K eleizia".",{z i ) e Z 2  i = 1,10, zadovoljavaju uslove 1)) 
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§3 Klasa C2 

Neka zi--=-(-  xi,yi)eZ2, • i=1,2,...,17 imaju svojstva 

X16 	X2 	__ , X9  X11  <X13  - 1, 

x13 

:C. x3 3 x6,  <  

2) 	Y4 —1  > Y3/ Y5 > Y4, 	6> '5'7 

I 

Y16 = Y3 = Y2/ 

Y9 = Y11 = Y13 = Y6 

K62  

Tada, 

{z!}. 
K2  I i=1,17 = {K e PIK = K21 	LjK32 L., K42 LjK52 u K: 7 Ki2 eArriwzi, 

9 
K2 Az3.z4'715'716 / 3 
	

z4 K 2  cA'z5'zI4' z15 K 2  eA z5'z6'z13'zI4 , 1(52  e Azll'z12'z9'z10 
7  

K 2  eAz6 'Lrz8 'z9  
6 	(1)1 

(z5 + (0,1) 0K42 A z5  + 0,1 0103 )= (z5 	E v z3  + (-1,1) € K42 ), 

z15  + (0,1) 0K3, (x 7  = x8) (z7  +(1,-1) E K26  A z, + 	E 	} 

Klasu TE - lavirinata C2 defini§imo sa 

C2  = IC: Z2  -› E2 1C-1 ({1}) = K ele2ziai="7 , zi  e Z 2 , i = 1,17, zadovoljavaju uslove 2) } 
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K93  

      

      

            

       

K85  

   

K1  

        

            

            

            

            

K s 

3) 
K55 

    

	1 	1(45  

K35 

  

      

    

    

K1 5  

   

      

Tada, 

      

§4 Klasa C3 

Neka zi=(xi,yi)EZ2, i=1,2,...,26 imaju svojstva 

Y22 = Y22 = Y21 = Y2 , 

X25  __ X22  < X21  — 1, X21 < X2  , 

Y23 > Y22 2 Y4 > Y3 > Y2 

X17  = X18  = X19 , 

Y8 > Y7 > Y6 , 

Y11 = .y14 = Y15 = Yg , 

X <X 	x15 	<X 11 —  14 	15 	2 15 — 8 , 

Y14 > Y13 

= {K e PIK = K 31  u K 32  K33  u K43  u K53  K: Li K 37  u Kg3  K: L.) K 130  , 
K3 E  A zrzrz25 ,726 K 3  e  A z22' 7-23' 7-24'z25 K 3  e  A 7-2,z3,z20.z2i K 3  EAd,z3 'z4•zI9 'z24  1 	(I)4 	7 	2 	 3 	a,2 	, 	4 3 

K3  e Alvz5 ' zIg' 719  ,K36  e Aoz5 'z6 'zirzlz , K37  E Aoz6
2
'z7'z' 6'z17  K: E Aoz7

3
'z'Pz15'zi6 

	

6 	 8 

K3  eA71 'z9 'zm'zil K3 E  A zil'zIrz13'214 
9 	4'1 	7 	10 	<02  

(x 1  = X76) (Zi  +0,0 EK: A Z i  ± (-1,0 E KO, 

(x9  — X 10) (Z9  + 	e K: A Z9  ± 	EK39 ), 

(Z3  + (0,0 OK: A z3  +(0,-1) e K 53) (z3  + (-1,1) e K54  v z3  +(-1,-1) eK53 ), 

(Z7  ± (0,0 0K4 A Z7  ±(0,-0 	(Z7  ±(- 1,1) e K34  v z3  +(-1,-1) eK:), 

(z 7  +(0,1) eK: A Z7  +(0,-1) 0K37)= (Z 7  *1,0 EK: V Z 7  A- 	eK.37 )} 

Klasu 7c - lavirinata C3 definigimo sa 

2 	2 -1  
{ zi }1-1 26 	2 C3  = {C. Z —> E 1C({1)) = K e K3  - ,Zi  E Z, i = 1,26, zadovoljavju uslove 3) } 
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§5 Klasa C4 

Neka zi=(xi,yi)eZ 2, i=1,2,. .,17 imaju svojstva 

K44 

K24  

K34  4) 

Ki 4  

Y11 = Y12 = Y2 = Y3 / 

Y10 = Y17 — Y14 — Y5 = Y4 ,  

Y9 — Y16 — Y15 = Y6 , 

X2  > X1 , Xii  < X12 — 1, X12  ._". X2  < X3  , 

X10 -.- X17 < X14 —1, X14  _. X5  < x4, 

X9   X16 <x15  — 1, X15C x6, 

Y2 > Yi, Y6 

X12 = x14 , x2 = x5 

> Y5 + 1, Y16 > Y17 + 1, 

Tada, 

lz}. 	 4 	4 	4 	4 	A zl'z'2'z12'z13 K4  € A z3.z4.z10' 711 K .1=1,17 = {K el% = K 4  K2  K3  L.) K4  K5  , K4  e 	, 2 	09  4 	 1 	 9 

K4  G  Az5'z6'715'z14 K4  eAz6 ' z'7 'z'Pz9 ,K54  E A71;17'7-16'z9'zi°  3 	09 	7  4 	05 2 

(x 7  = Xs  ) (Z7  + (1,-1) e K44) } 

Klasu it - lavirinata C4 defingimo sa 

C4  = {c: Z 2  ---> E 2 1c-I 	= K e K4(71}i=137 ,zi  e Z2 , i = 1,17, zadovoljavaju uslove 4) ) 
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§6 Klasa C5 

  

Neka zi=(xi,yi)€Z 2, i=1,2,...,27 imaju svojstva 

 

 

Y26 = Y23 = Y22 = Y2 7 

x26 x23 < x22 - 1, x22  < X2  , 

3/2 < Y3 Y4 , 	 -  

Y7 = Y19 = Y20 = Y4 ,  

X7 s  < y  X19 < X20 -1, X20  x4 , 
5) 	y 9,  

.Y15 = Y9 = Y8 = Y18 7 

X15 	 - 1, 

x8  < xis,  y3  < y80 , 

Y14 = Y10 = Y117 x10 

Tada, 

{K e PIK K 51  u K52  uK53  u K54  u K55  u K56  u K57  L.) K 58  L.) K59  , 

K5  E A ozi
4
'z'Vz26'z27  K5  E A z23'z24'z25'z26 K 5  E A zvz3 ,z2Pz22 K5  € A z3.'4,z20.z21 

2 	(D3 	 3 	4)2 	7  4 	02 	7 

K5  E  A z4'z5'z6 .7-7 K5  E  A z18'z19'z7'z8 K5  a  A z17 ' z18 ' z15' 716 K5 - A z9'zIO'zI4'z15 
5 	 7 6 	(D2 	7 7 - (D8 	, 8 	 3 "'"9 

K5  E  A 211'712'zI3'zI4 
9 	479  

(x 1  = x27 ) = (Z 1  + (1,1) E 1( Az, +(-1,1) EK.51 ), 

	

(z3  +(0,1) 01( 54  nz3  +(0,-1) 0103) (z3 	€K54  v z3  +(-1,-1) EK53 ), 

(x5  = x6 ) = (z5  +OA €K55  n z5  +(-1,-1) EK55), 

(x16 = X 17) (Z/7  + (Li) E K57) } 

Kiasu It - lavirinata C5 defingimo sa 

C5  = {C: Z2 	E 2 IC -1  ({1}) = K E K51z1}`-1°27  ,Zi  E Z2 , i = 1,27, zadovoljavaju uslove 5) } 
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§7 Klasa C6 

Neka zi=(xi,yi)eZ2, i=1,2,...,28 imaju svojstva 

Tada, 

Y20 = Y28 = Y22 = Y2 

x20 "5- x28 < x22 - 1, X22  < X2  , 

Y4 > Y3 > Y2 ,  

Y7 = Y25 = Y24 = Y4, 
x 7  < x25  < x24  — 1, x24  < x4 , 

y7 > 

Y18 = Y9 = Y8 = Y267 

Xig  <X9  < x8  - 1, x8 < X26, 

Y20 > Y19 > x18 7 x18 = x19 7  

Y17 > YI8 - 17 

YI7 = Y10 = Yil =Y14, 
x17 C ;0  <x11  - 1,;1 x14, 

Y14 > Y13 

6.1) 

	

K
6 	= {K e PIK = K 6  uK6  L.)K 6  uK6  uK6  uK6  uK6  uK6 _ , v-6 

	

.1 	 1 	2 	3 	4 	5 	6 	7 	8 L)  -1%-9 	-"- I0 7 

K; 
6 A z 

 4'
Pz2'z20'z21 K6  e  Azr 

2 	3 	473  
z3 ,223>z22 K6 =Az3 	

4 
,z4,z24 ,z23 , K6 e Az4 ,75z6 ,z7 -1N-1 	 2 	e.4 	 4) 1 7 

K6  e A z26 'z25 'zrz8  K6 	4 K6 e A z2, 	 , 2 7 'z26 'zwzi9  K6  E A zwz27'ZIS"7-20 K86  E  A .9 ,zio.zirzis 
(D3 	 <I>2 	7 

K9 	A z14'zi5'716'z" 7 1  K60 
	Az13

3
'zI4'zI1'z12 

9 	(1) 

(x 1  = x21 ) = (z 1  +(1,1) e K 6, nz1 +(-1,1) e 

(x 5  = x 6) = (z5  + (1,1 EK: A ; 	 E K64 ), 

(z3  + (0,1) K: A z 3  +(0,-1) 	(z 3  +(-1,1) e K63  v z3 	EK:), 

(x15 = X 16) (Z15  +(LA EK: A 2 15  +(-1,-1) e 	z18  +(0,-1) e K66  } 

Podklasu C6 1  klase 7t - lavirinata C6 defingemo so: 

C: = {e: Z 2  —*E 2 ic-1 ({1}) = K el( 167"'28  ,Z1  E Z 2 , = 1,28, zadovoljavaju uslove 6.1) } 
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K106  

6 

K9 

K5  

MY. 

6 

K66 

K76  

K1
6 

K26  

Neka zi=(xi,yi)c Z2, i=1,2,...,28 imaju svojstva 

Y21 = Y28 = Y23 = Y2 , 

x21 "'C' x28 < x23 —1, x23 x2 , 

Y4 > y3 > Y2 ,  

Y19 = Y26 = Y25 = Y4 , 

X"< X26  < X25  — 1, X25 < x4  , 

6.2) 	y19  Y20 x18 = x19 =" x20 

Y18 = Y9 = Ys = Ys 
xig  <x9  <x8  —1, x. X5 , 

Y17 = Y10 3/11 = Y14 

X17 X10  < 	— 1, x11 X14, 

Y17 > Y18 + 1, Y13 > Y14 

Tada, 

K { zili=1,28 
6.2 = fK ePIK = K 6, L.) K: L.) K 36  u K64 u K56 u  K66 u K67  u u K69 u K10  , 

K16  E Aebzi 'zrz2vz22  , K62  EA'', K: c  A z3,z4.z25,z24 
, 4 K6  E A zvz5 'zivz" 

	

4 	 2 	 0)3 	(1>6  

K6 E  A z5 ,z6 ,zpz8 K6 G  Az2Vz26'z19•z20 
7 
 K6 e  Az28' z27'z20'z21 K6  G  A z9'z10'z17'z18 

5 	4,1 	 S 6 	 7 	<D3  4' 	 4)2 

K6  Elk zw7-15 , 716.z17 K6 G  A 7-13 ,zwzi pzu 
, 10 	cD3  9 	'DI 

(x 1  = X22  ) = (Z 1  ± (1,1) E K 61  n z 1  +(-1,1) E 

(x6  = X7) (Z6  + 	EK: A Z6  + 	E KO, 

(z3  +(0,1) K: z3  +(0,-1) 1(:) = (z 3  -1(-1,1) E IC: V Z3  +(-1,-1) CO, 

(x15 = X16) (2 15  + (1,- 1) E K: n zl5  + 	e KO, z il  +(0,-1) E K,6t  } 

Podklasu C62  klase it — lavirinata C6 defini§emo sa: 

C: = fc: Z 2  ---> E 2 	({1}) = K E K617-1.2 11'28  , Zi  E Z2  i = 1,28, zadovoljavaju uslove 6.2) } 
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Neka zi=(xi,yi)eZ 2, i=1,2,...,24 imaju svojstva 

  

  

 

y17 = Y24 = 3119 = Y2 

X17  < X24  < X19  - 1, x19  < X2,  

Y4 > Y3 > Y2 / 

Y15 = Y22 = Y21 = Y4 / 

6.3) 	x15  < x22  < x21  — 1, x21  G  x4 , 

Y15 > Y16 > Y17, x14 = x15 = x16 , 

 Y13 > Y14 + 1,  Y10 > 3'19 

Y13 = Y16 = Y7 = Y10 ,  

X13  G  x6  < X7  - 1, x7 C X10 

Tada, 

63 	 c PIK = Kisi u K62 u K36 u K46 u K65 u K 66 u K67 u Ks6 u K96 , K• 

K6  eA2'z2 'zrr z" K6  e A z2 'z3 'zmal9  K6  E Az3'z  4' z2Pz20 K6  E A z4'z5'z14'z15 
1 	 / 	2 	1)2 	, 	3 	(1/3 	4 	(I)6 

K56  E A z23'z22'z15'z16 
, 6 	4/ 
K 6  e  A z24,z23.zwzi7 K6 E  A zsz6J-13.zi4 

/ 8 	(1) 
K6  Azurzirzu.zu 

3  4'2 	 1 

K 69  E A <zirl(Pz7 ' z8  , 

= X is ) (Zi  ± (1,1) E K: nz 1  +(-1,1) E 

(z3  -F 0,0 OK: A Z3  A- 0,1 K:) (Z 3  + 	eK: v z 3  +(-1,-1) 

(x11 = x12) (Z11 + Or- E 	z„ +E1,-0 El(:) 

Podklasu C63  klase it - lavirinata C6 definigemo sa: 

C: = {c: Z 2 	E 2 1c -1 ({1}) = K e K i6z1.3 11=1.24  ,z 1  E Z2  , i = 1,24, zadovoljavaju uslove 6.3) } 

Klasu C6 defingemo sa: 
C661 lJ C62  Li C63  
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§8 Klasa C7 

Neka zi=(xi,yi)eZ2, i=1,2,...,9 imaju svojstva 

1 	 

Ki 7  

7) Y3 >  Y2 > Yl
x6  <x7 -1 

Tada, 

K tzi , 	= {KePIK=K; u 	L.)31 ,1q K 	E  41;z2,z,,z9 	Az2,z3,z7,z8 

71.1. 2 AZ2 

K 3 09  E A z3 'z'rz5 'z6  ,z, + (0,1)0 IC27 ,z 3 + (0,-1)e K 27 } 

Klasu it - lavirinata C7 defingemo sa: 

C7  = {c: Z 2  --> E2 1c-1 ({1}) = K e K I-  zi  e Z2 , i =1,9, zadovoljavaju uslove 7) } 
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	riKn 8 	K 9 8  

K128  

1(408  

§9 Klasa Cs 

Neka zi=(xi,y1)EZ 2, i=1,2,...,30 imaju svojstva: 

Tada, 

Y17 = Y24 = Y19 = Y2 / 

X17  < X24  < X19  - 1, X19  < X2  , 

Y4 > Y3 > Y2 /Y15 > .Y16 > .Y17 

Y15 = Y22 = Y21 = Y4/ 

X15 < X22  < X21  - 1, X21 C X4 , 

Y13 = Y30 = Y25 = Y6/ 

X13 <X30  <x25  - 1, X25  X6 , 

Y8 > Y7 > Y6 / Y11 > Y12 > Y13 

Yll Y28 = Y27 = Y8 / 

X„ < X28  < X27  - 1, x27  < x8  

8) 

=(KEPIK= K1  8  UK28  UK38  UK48  UK:UK:UK.78  UK:L/K:UK180UKI8I UKI8  8 	 2, 

K8  E A zPz2 ' 717 ' 718  ,K: E A 4,2  
zz.z3.x20.119 jc 3  8 E je.z4'721 420 , K: E  Azvzs•714•zis 

4 	 '3 

K 8 E  423.1.22.z15.x16 jrc: E  4;24,z23•z16,z17 K 78  E  45.2.6.z13 -'14 K88  E  46.z7.z2&z27 
5 2 	 3 	 4 	 2 

K 8  E 47•7.8•z27•126  , 4 E Ar .z1C"1" , 4 E 4,29422.711•112  , K 182  E 4,3°'129'112 ' :13  
3 	 1 	 2 	 3 

(X1  = X18) (Z1  -I-  (1,1) E iq n Zl  + 	E K i8 ), 

(Z3  -40,1)0 lc: A z3  +(0,-1)0 K:)(z 3 	1,1)E K3 v z3  +(-1,-1)E KZ 

(x5  = X14 ) (Z5  ±(1,-1)EK: A z5  +(-1,-1)E K143 1 

(Z16  + (0,1)0 K: A Z16  + (0,-1) K163 ) =(216  + (1,1) E K: V 716 	E K: 

(Z7  + (0,1) K: A z„ +0,-0 	(z, +(-LI) E K: v z„ +(-1,-1)E 

(x9  = ;0) (Z9  ± 0,--0E 4 A i9  + 1,-1) E 4 
(Z12  ± (0,1)e 4 A z12  + (0,-1) 4) (Z12  ± (1,1) E 4 v +0,-0E Ki82 )' 

Klasu 7r - lavirinata C8 definigemo sa: 

C8  = fc: Z 2  —> E 2 1c-1 ({1}) = K EK 8171"•",Zi  E Z2 , i =1,30, zadovoljavaju uslove 8) } 
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§10 Klasa C9 

Neka 	Z2, i=1,2,...,28 imaju svojstva 

Y20 = Y17 = Y16 = Y2 

x20 <x17 < X16 — 1, x16  <x2 , 

Y19 > Y20 / Y3 > Y2 + 

Y5 	3/3 

Y8 = Y26 = Y25 = Y5 

X8 < X26  < X25  — 1, x25 < X5  , 

Ys .Y9 > Y10 ,  

Y10 = Y28 = Y22 = Y13 ,  

x10 "."' x28 < X22 — 	x22 "5- x13 / 

Y23 = Y14 = Y15 = Y3 ,  

X23 < X14  < X 15  — 1, X15  < x3, 

3/14 > Y13 , x3 = x4 

9.1) 

Tada, 

{z,} 
K 9.1  1-4 '4  = fICePIK=ICI9  K 29  IC39  K49  L.) K: UK: K; K89  LilC: 
,9 

E 
 zi ,z2  ,z20 ,z2i v9 	, zi2 ,z18 ,zo ,z20  v9

E 	 le K 49  E Aq,z344424 ' z23  A1 A04 	41- 2 A03 	 3 A02 5 

9 
Ll 

K5 
9 	A  z4,z5,z25,z24 

7  v  6 
 9 

A li ' 

0 	6  K79 
E  A 

 zn,z26,z1,9 	
E  A 

 z28 ,z22 ,z9 ,z10  
/1.03 	11  	 a,   2 

K9 
	z13 ,z14 ,z23 ,z22 v9 	A 	

" 
z12 ,243 ,zio ,z.. 

9 2 	1104  11-   

(x1  = x21 ) (Zi  ± 0,0 E K 19  A Zi 	1,0 E Ki9  

(x6  = 	(Z6  + 	E K: A z 6  + 	E 

(Z9  + (0,0 oZ IC; A z 9 +(0,-1)0 K:)4 9  +(1,-0€ K8 v z 9  +(1,1)e K.3 

(x11  = X12 (z11 + 0,0 E K190  A Z." (— 1,0 E K190 3  + (0,1)e IC:} 

Podklasu C9 1  klase it - lavirinata C9 definigemo so: 

C: = {c: Z 2  —> E2 1c-1 ({1}) = K E K9Izil }i=1'28  , zi  e Z2 , i =1,28, zadovoljavaju uslove 9.1) } 
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K 9 	 7  

	FT-(8-;  Ri--- 	59  

IC 9 
	 __....mss.. 

K39  

K1 9  

Neka zi=(xi,yi)eZ2, i=1,2,...,28 imaju svojstva 

Y21 - Y18 - Y17 = Y2 

x21 <x18 <x17 - 1, X17 <x2, 

Y20 > Y21 , Y3 > Y2 4- 1,  

YI2 = Y15 = Y16 = Y3 

x12 X15 < x16 - 	x16 C X3, 

92) .Y11 = Y28 = Y23 = Y4 , 

x11 x28 < X23  - 1, x23<  X4  , 

Y6 > Y3 > Y4, 

Y9 = Y26 = Y25 = Y6 , 

X9 < X26  < X25  - 1, X25  < X6  , 

y9 > Y10 > 3/11, x3 = x4 = x5 

Tada, 

Izi 1i-1 28 

	

K9 	= {KEPIK=Ki9 uK:uK:uKi9 uK5 9 uK69 uK;uK89 uK9  9  9 K 10 
K9  G  41'z2'z21''22 K9 E A zg7'z"'z20'z21 	E A z2'z3' z16 'z17 K49 	A  z3 	1 412 7  

1 4 	2 	a1.3 	 (1)2 	 Ao7 

27 ,z26 ,z9 ,zio  
K9  e fe44 'z5 'z24 'z23  ,K9  e A Z5'%6425.Z2A  ,K; e A z6 'z7 'zv z9  ,K: c A z  

	

5 	 6 	03 	 oil 	 , 5 	 4)2 

K 9  E Az28' z27.zio,zn K
9 

e  4 z14'z15 zI2 ' zI3 

	

9 	tI)3 	, 10 	"04  

(x1  = x22 )= (Z1  ± (1,0 E K: nil  + (-- 1,1)E Kir 
(3C7  = X8  ) (27  + 0,-0 E iq AZ7  -4-1,-OE 0, 
(210  A- (0,1) 0 K: A zw  + (0,-1) 0 K:) = (Z10  ± ( 1,1) E K: V ;0  ± ( 1,-1)E K9 
(x13  = xi4 )(z, 3  + (1,1)E K190  A z,3  + ( 1,1)E K190  Z3  + (0,1) e Kn 

Podklasu C92  klase it - lavirinata C9 defini§emo so: 

C: = {c: Z 2  --> E 2  I c -1 ({1}) = K e K 9171.2 1'1'2' , Zi  E Z2  , i = 1,28, zadcAroljavaju uslove 9.2) } 
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Neka zi=(xi,yi)cZ 2, 	 imaju svojstva 

     

     

     

     

     

                    

                 

K4
9 

 

                    

                    

                    

                    

                

K39  

  

 

K29  

              

               

                    

                    

                    

                    

                    

                    

          

K1 9  

         

                   

                    

                    

Tada, 

Y17 = Y14 = Y13 = Y2 7 

x17 X14 < x13 - 	x13 X2  , 

Y16 > Y17 , Y3 > Y2 4- 1, 
x5  = x4  = x3 , 

= Y24 = Y19 = y4 , 

XiG x24 < X19  — 1, x19 C X4  

Y6 > Y5 > Y4 , Y9 > Y10 > Y11 

Y9 = Y22 — Y21 = Y6 , 

X9  X22  < X21  — 1, X21 C X6  , 

9.3) 

v93 7=1,28 = {K c PIK =K 9  UK 9 UK 9 uK 9  uK9  L.)K 9 uK9  uK9 UK9  1 	2 	3 	4 	5 	6 	7 	8 	9 , 

E 
,z.,z2418 ,zis, v  

4

9 
K 	A01 	711  

K9  e r4'r5'z20,z19 	 9 
5 	 7.” 6 

K9 
	Az24,z23,zio,z.. 

ix, 9 	21. 	" 03  

E A.114 ,z15'z16' z17 jc39 _ zrz3 ,z12 ,93  7 K9 e A2 4 zll12 E= 2 
_ 

A
z5 • 6 ,z21 ,z20 ,K79 e  26"7,Z8,Z9 

K9 
 8 	

A z23  "22  ,z9 ,zio  
03 	 1102 '4°  

(x1  = xis ) 	+ (1,1) IC: ; +(1,1)c K/9 ), 

(x7  = x„) (z7 + (1,-0c K79  A Z7  +(1,-1)E K79  

410  +(0,1)0 K: A Z10  + (0,-  1) 0 K:)= 410  + 1,0 E K: v zlo  +(1,-1) c K: 

Podklasu C93  klase it - lavirinata C9 defingemo sa: 

C: = fc:Z 2  ---> E 2 1c-1 ({1)) = KK 9171.3"', z1  E Z2  , i = 1,24, zadovoljavaju uslove 6.3) 

Klasu C9 definigemo sa: 

C9,91 
V  c92 V 

C93 
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III Automati i metrika 

U daljem tekstu oemo raditi isklju'divo sa 2-dimenzionalnim lavirintima, tako da 
oemo umjesto "2-dimenzionalni lavirint" pisati samo samo "lavirint". 

Ovdje oemo pokazati veliki uticaj metrike na prepoznavanje pojedinih klasa 
lavirinata kona6nim automatima. Dokazuje se da postoji pravougaoni lavirint L takav da 
za proizvoljno v E V(L), ne postoji automat koji prepoznaje inicijalni lavirint L. Sa 
druge strane, ukoliko imamo proizvoljan mozai6ni lavirint L, to postoji automat koji za 
svako v e V(L) prepoznaje lavirint 

Ako je L = (V, E) pravougaoni lavirint ozna6imo sa diam(L) = max{d(u, v)I u, v 
E V}, gdje je d(u, v) = ((HMO - Hpi(v)) 2  + UIP2(u) - ilp2(v))2)% . 

Neka je L = (V, E; vo) lavirint. Ukoliko za neko uzajamno jednozna6no 
preslikavanje µ skupa V u skup R 2, postoji pravougaoni lavirint Li = (kV), E 1 ; µ(v0)) 
takav da su lavirint L i L1 izomorfni, gdje µ definige taj izomorfizam, keiemo da je 
lavirint L smjestiv iii postoji njegovo slaganje u ravni. Ukoliko je lavirint L smjestiv, 
preslikavanje µ nazivamo smjekg. Jasno da ako, pri fiksiranom µ postoji L1 to je on 
jedinstven. Prema tome, pod smjegtanjem lavirinta L nekada oemo podrazumjevati L1, a 
nekada realizaciju L, . Jasno, ako je lavirint L drvo (graf (V, E) je drvo) tada je lavirint L 
smjestiv. 

Neka je L = (V, E) lavirint takav da V = V. u V y, V. n Vy  = 0, IVx1 = IVyl = k, 
2. Pretpostavimo da V. = 	 Vy = 	y2,...,yk}. Za lavirint L kalemo da je 
w-stepenica, w E {e, n) ako postoji takav smjegta6 tako da: 

a) flPin (I-00) = FIPm (i-L(xJ)), riPm (KO) = IIPm (1169) i I1Pn (AN) = HP. 
(.00), i j, i,  j, S E {1,..,k), 

b) Ako je 11p„  (11.(x ia  )) < ITN (12(x 12  )) < ...< 	)), i1 e {1,2,..,k}, tada je 
E = {<xi  , xij  >, <x i j  , x i j+1  > I j e {2,...,k-1}} 	{<37 1.0  yi j  >, <y i j  , 	> I j i-I

e {2,...,k-1}} u{< xi, yi> I i E {1,...,k}}, 
gdje (m, n) = (1, 2) ako je w = n i (m, n) = (2, 1) ako je w = e (lavirint L oemo zvati 
stepenica ukoliko je on e-stepenica iii n-stepenica). 

Neka su L1= (V1, E1) i L2 = (V2, E2) dva lavirinta takva da V1 n V2 = 0, xl G 
X2 e V2 i [Xdu n [x2]1,2  = 0. Neka je V2' = V2 \ {x2}. Neka je lavirint L(xi) = (V2(xi), 
E2(xi)) takav da V2(xi) = {xi} u (xl) XV2' i preslikavanje i : V2 —> V2(X1) definisano sa 
1(x2) = x1  i i(x) = 	x), x G V21, je izomorfizam lavirinata L2 i L(xi). Tada sa L i  + L2  

zl' x2 
oznaeimo lavirint (V1  u V2(xi), E1 u E2(x i)), pri Umu, ako je u E El tada je lul = lulu, a 
ako je u E E2 (xi) tada je IUI = 142 . Ukoliko je u lavirintu izdvojen ulaz vo, tada je to ulaz 
i za lavirint L, + L2  . Kalemo da je lavirint L, + L2  dobijen spajanjem dvorova x1  i xi ,  x2 	 xi , x2 
x2  lavirinata L1 i L2. U [17] je dokazano da ako su Li, L2 smjestivi lavirinti, takvi da L2 je 
drvo, tada je i lavirint L, + L2  smjestiv. 

x2 
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Neka je Step ={L = (V, E)I L je stepenica iii postoje 	 drveta lavirinti 
L1, 	lavirint stepenica L' tako da L = L' + L 1  +... + L„ gdje 	e V(L'), 

xi , .1 	x2  xs , x 

e V(Li), i E {1,2,...,s}). 

Za lavirint L kalemo da je e-smjestiv ako postoji smjegta6 µ lavirinta L takav da 
diam(p.(V(L))) < e. Jasno, ako je lavirint L drvo iii stepenica, tada je L e-smjestiv za sve & 
> 0. 
Teorema 1. Ako je lavirint L;= (V, E) E Step tada za sve VE V ne postoji automat koji 
prepoznaje lavirint L. 
Dokaz: Pretpostavimo da je L = (V, E) n-stepenica i II 	= 2k. Neka automat Aqo = (A, 
Q, B, 9, tv, go) prepoznaje lavirint L = (V, E; v o) , za neko vo e V. Ako je v E V, 
ozngimo sa nm(v) broj pojavljivanja dvora v u nizu n(A go  ; , gdje je t 0, takvo da 
w(qt, [vd) =1 i 9(qt, [vt]) = qt. Neka je n = max { nm(v)J v E V} . Neka su u, v e V takvi 
da [u] = {e, s} i [v] = {w, s} (<u, v> E E). Neka je L' = (V', E), gdje je V' = V u {x, y}, 
E' = <u, x> u <v, y> u E \ <u, v>, 1(u, x)I = e, 1(v, y)I = w . Neka je Lx  = L' \ {y}, LY = L' \ 
{x} . 
Neka je 

L, = 	+ el) + 	er1) 

	

) 2 3 	n 

	

Yk'z 	
Yk, zn 

 

gdje je LYk lavirint izomorfan lavirintu Lx  dobijen preozngavanjem e'vorova : 

V(Lx)-->V( k  i pri tome fl(x) = y ik  i fi(v) = zi, 1 i n + 1 . 
Neka je 

L = 	 + 	1 11  1 , 
ya'1 xkl w2 	, w3 xk wn+1 

gdje je Lxk lavirint izomorfan lavirintu L" dobijen preozna6avanjem 6vorova 	: 
V(LY)--W( Lx1  ) i pri tome gi(y) = x ik  i gi(u) = wi, 1 	n + 1 . 

Treba dokazati da je lavirint L smjestiv. 
Neka je µ smjegta6 lavirinta L takav da g(V(L)) = {x1,...,xk, yi,. yk}, flpi(xi) = 

flpi(x;), flpi(yi) = 	IIP2(x8) = IIP2(n), 	j, s E { 1,..,k} i ITN (xi) <11p2 (x2) < 
...< Flp2 (xk). Pretpostavimo i da je 	> Ilpi(xi) (slika 3 (a ). 

Neka su x, y e R2  takvi da rIp2(yk) = ilp2(Y) = Ilp2(x) (=11p2(xic)) 	< 
rbi(x) < Ilpi(y) < Ilpi(yk). Udaljimo dui" xy. Na ovaj naein smo definisali smjegtanje 
lavirinta L' (slika 3 b) ). 

Neka je 	smjegta6 lavirinta L takav da 11 1(V(L)) = { 	 }, 
) = 	 ) = Ilpi(y: ), Ilp2(x:) = 	 j, s E {1,..,k} i 

11p2(4) < flp2 (xi) ) < ...< ITN 	). Pretpostavimo da je IIN(y1) > 	Neka je x 
e R2  takvo da flp2(3,1) = Ilp2(x) (=f1p2(xl, i 1113 1(4 ) < 111)1(x) < 	Udaljimo 

x, ziYlk 
z2 
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. Neka je z1  € RZ  takvo da I1p2(z 1) > ilp2(y ik  ), ilpi(z1)=-- ilpi(y1). Udaljimo duz 

yLlyki  a dodajmo duz yLiz i  . Na ovaj naoin smo definisali smjegta6 µl  lavirinta LYk 

(slika 3 c) ). i neka je on takav da je diam(t.e(V(L Y1  ))) < min{d(u, v)I u, v E p.(V(L))). 

Translacijom "Ca, gdje je a = z l ,x , pravouglog lavirinta LYk dobijamo smjekanje 

lavirinta L' + 
x, 

Lavirint LYk , i e (2,...,n + 1), maemo smjestiti u ravan kao na slici 3 c), tako da 
( 	  

je diam(V( LYk )) < diam V VI.' + LYk _+ _ LYk + 	+ LYk 	= x). _ 
z2 	

Yk ' 

z3 31-2 , zi-1 

Na ovaj naeln smo dobili smjekanje lavirinta L1 (slika 3 d)). 

lavirinte L=k , izomorfne lavirintu LY , moiemo smjestiti u ravan kao sto je 

to prikazano na slici 3 e), s tim sto je diam(V(L4  ) < diam(V( LYk ). 

X2 

xl 

Yk  Xk 

Y2 x2 	 

Y1 	xi  

x 

	  Yk 	Xkl  

Y2 	1 

1 

x 
Zl 	xk 

Y2
1  

Yl l  

—1 
Xk 

44
1 

x l  

x 	Y 

Yk-1 

Yl 

Yk 

Yk-1 

n+1 

xl 

a) 

X1 .  

Xki  

b) 
Xk 

Yk
1  

Xk_i Y2i  

Yi l  xl 

c) 
x 

Yk-1 

Yi 	xi 

Yk 

x`k-i x l 

n--1 

n+1 

Yk-1 

e) 
	

f) 
	

g) 

slika 3 

Smjekanje lavirinta L je dato na slici 3 f). 
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(

Za automat Aqo vali Tr(Aq 0 ; (L; vo  )) = Tr Aq c,;(L; vo  )1 - 

Primjetimo ukolikoje lavirint L e-stepenica i L jedna njegova realizacija u ravni, 
tada rotacijom figure L za ugao it/2 oko bilo kog tjemena x E 	dobijamo figuru 
koja je smjegtanje lavirinta koji je n-stepenica. 

Ukoliko je L = L' + L 1  + + L„ dokaz je 	s tom razlikom gto prilikom 

	

xi , .2 	x, x„.. 

smjegtanja lavirinta L drvo Li i njemu izomorfna drveta treba smjestiti tako da je njihov 
dijametar dovoljno mali, 1 	s. Slaganje lavirinta L u ravni mole biti predstavljeno 
kao na slici 3 g) (lavirinti drveta Li, 1 < i 	s, su c-smjestivi, za sve c > 0, gto je 
predstavljeno sa • ). 	 0 
Teorema 2. Ako je L = (V, E) mozai6ni lavirint tada postoji automat Aqo = (A, Q, B, 

	

cio, Q02 QF 	Cfro 	gQ, koji prepoznaje klasu {Li, I v E V}. 

Dokaz: Neka je V = 	v2,..., 	Ako je p 
grafu (V, E), sa d(p) ozngimo dulinu puta p 
Neka su pi =vi(vi )v! ...v! (v! 	)4 . 

1' 	181 -1  
Sp 

putevi u grafi' (V,E) takvi da {vv} U  v = V, pc {1,...,n}. Neka su xi c D, i E f 1,..., 1) 

takvi da xi # xj za i # j, i , j E f 1,..., 1) i za sve i E (1,..., n} postoji j E f 1,..., 1) tako da [vi]L 
= xj. Neka je f P --> X, gdje je P = {pi,..., p, i) i X = 	definisano sa f(pi) = [vi], 
€{1,..., n). Oznaeimo sa [f]xi = {p E PI f(p) = 	Neka je I [f]xi I = ni i [f]xi = 

}, i E {1,...,1}. 

Neka je Api = (A, Qj,  B, 	wi, 	QF) inicijalni automat, gdje je Qj = { 	j+1 , 

	

q:?+1 ) 	QF, E {1,..., n), definisan sa: 

, [viik  ]) = cl,„ , tv; (q1: ,[ vilk  ]) = 	Viit  

(j (q 11, a) = q;J , 	(q 11, a) = 	viik 	za a # [viik  ], k {2,..., si 

q (qii, [vi]) = 	, 	[vi]) = Iv; viji  

(pi (chi ,a) = q 1.0  , kvi ( (11,a) = 0, za a # [vi], 

(pi 	])= ])= 0, 
J 	j 	 J 	sj 

(pi (ch „ a) „ xvi (q! .+„ a) = iv 	za a # 	], si+ 	
Si 

(pi (q J , [vii ])= 	 ])= Iv? 	k E {4,..., si +1 ), 

(pi (qiJ, [vil ])g 2 J , NJ;  (qii, 	])Iv vi 

c1F0 	(C.', 	0- 

0•••■ 

= yo(yoyi)Yi(yiY2)....Ym-i(ym-iym)ym put u 
a sa [p]i ozangimo i-tu granu tog puta. 
..,p,,= vii(v„v: ) 	(v: , 	)v: sn -1 

}, 

k-2 	 k-3 1k-2 
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Primjetimo da automat App prepoznaje lavirint Lvj = (V, E; v i), i pri tome ako je mozaie'ni 
lavirint Lv  takav da L, # Lvj tada u obilasku lavirinta L,, automat App se vrada u Ivor v, j 
e { 1,..., n }. Sa qi(Apj) oznaelmo stanje q lsilgn(i)' automata Api, i e { 1,..., sj + 1, -2, ..., -(sj + 
1)} (ovu oznaku koristimo i za oznaku isto ozngenog stanja automata Aqo, cija definicija 
slijedi) 

Konstruigimo automat Aqo = (A, Q, B, cp, w, go, Q F), gdje je Q = {go} U Qi 	na  
3=1  

sljedeei naein: 
Neka je m e {1, ..., 1}. 
9(qo, xm) = q2(A P m),  w(qo, xm) = I[ pin ] i IL, 

9(q0, = clvo  kif(cio, = 0, za a X, 

9(q_2(A P m ), xm) = q2(A p: 1 ), w( q-2(A pr xm) = 1[P:1] 1 	i E { 1, ..., rim  - 1 }, 

9(q-2(A Pn ), xm) = 9b(q-2(A pt.° .  ), xm),  w( q_2(A 	), xm) = wb( q..2(A 	), xm), gdje je b 

talcvo da pb = p m , 

, a) = cli(qj(Api), a), NI(q;  , a) = lifi(qi(Api), a), za j e (2,..., + 1, -3, 	-(si + 1)), 
ie{l,..., k}. 	 ❑ 
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(*; 

(248,120,249,251, 
121,123; n) 

(107,235,105,233, 	 11,15,43,47; e) 
232 04; w) 

(111,107; w) 

(121,120,123; w) 

(80: wl 

IV Prepoznavanje klasa C1, C2, C3, C51  C7 

Definisali smo familije (Di, 1 5 i 9: 
Kako oemo raditi isklju6ivo sa regularnim pjegacima, zbog krgeg zapisivanja, 

ulazna azbuka je skup A = (0,1, ..., 255), umjesto (E2)9, dobijen kodiranjem E a ;  2 1-I  
1. 1 

elemenata (1, ai,...,a8) E (E2)9 . 

Lema 1. Postoji regularni pjegak 	= (A, Qi, B, 	qo, Q0, koji prepoznaje klasu 

inicijalnih x-lavirinata 	vim) = {(c, vk) le-1({1))= K E 40; i vk ND-taka skupa K), 1 
<i<9. 
Dokaz : Konstruisa6emo automate A oi  , 1 < i 9. 

Izostavioemo sve prelaze u stanje q F0  , smatrajuoi da to vaii za sve a e A koji nisu 

nazngeni kao izlaz bilo kog stanja. Takode oemo koristiti oznaku (*, w), gdje w e D, 
smatrajuoi da to veil za sve a e A koji nisu ve6 nazngeni (kao izlaz tog.stanja). 

Automat A 
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(64; w) 
(8,40,64,96,104; 1) 

(2; 0) 

(214,66,70,86,254,127,126,111,107,106,110,246,118, 
98,102,255,30,14,10,62,46,42,63,47,43,31,15,11; e) 

(56,60,112,116,120,124,24,28,80,84; n) 

(86,62,63,31,118, 
127,126,30; n) 	 *; w) 

(244,240,252,248,208,212; e) 

(16,20; n) 

(66; w) 

(223,219,251,235,107,75,203,249,233,105, 
215,211,195,67,216,200,72,255,214,210,66, 
194,217,201,73,248,232,104; w) 

(2,3,8,9,11; 0) 

146,18,25,153,147,19,24,152,27,155; n) 

(22,23,150,151,31,159; e) 	 (208,210,211,216,217,219,248,249,251; ri) 

(*; e) 
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Automat A o  : 
4 

4,208,212; w) 
(66,98,214,246; (106,254,74,222; w) 

(208,212,248,252,240, 
244,220,216; n) (254,106,246,214,98,66,74,222,158,30,10; e) 

(107,75,66,67,214,2 
223,214,215; w) (2,3,11; 0) 

(10; 0) 

(64,96,208,212,240,244; w) 

(8; 0) 

(16,20,144,148; n 

(22,23,31,151,159,150; e) 

(248 	,220, 
216,72; 

(24,28.152,156; n) 

(*; e) 

Automat A o  : 
5 

(64; w) 

(214,86,70,66,255,127, 
11,107,248,120; w) 

(66,107; w) 

(2,11,43; 0) 

(8,40; 0) 

(43,47,11,15,31,63,2,6,22; e) 	 (80,120,208,248; n) 

(*; 
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(208,192,64; w) 

(214,210,66,194; w) 

(16; n) 

(104,105; 0) 

(2; 0) 

Automat A 06 : 

(24,25; n) 	
(107; e) 

(27,31,255,251,235,107; e 

(27,31; n) 
(248,249,104,105,232,233; w) 

(*; 

Automat A 07  : 

• 

r 

(104,107,75,67,248,255,223, 
215,248,216,72,66,214; w) 

(2,3,11; 0) 

(22,23,31,150,151,159; e) 	 (208,216,248; n) 

(*; 
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Automat A mg : 	 (66,214; w) 

(64,208,212; w) 	 (2; 0) 

(16,20; n) 

(30,31,10,11,66,98,107, 
255,254,246,214; e) 

(208,212,240,244,248,252; w) 	 (31; n) 

(66,104,107,214,248,255; w) 
(24; n) 

(2,8,11; 0) 

(104; 0) 

(107,11,31,255; e) 

Automat A 0  : 
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Teorema 3. Postoji regularni pjegak Ai = (A, Qi, B, 96 Wi, qo, QF), koji prepoznaje 

klasu inicijalnihlt-lavirinata (Ci, VDN) = {(c, vk) 1 c € Ci i vk DN-ta6ka skupa e l ({1}) }, 

i E {1, 2, 3, 5)i postoji regularni pjekk A7 = (A, Q7, B, 97, 417, qo, QF), koji prepoznaje 

ldasu inicijainih It-lavirinata (C7, vND) = {(c, vk) i c e C7 i vk ND-ta6ka skupa e l ({1})}. 

Dokaz: Neka je i c {1,2,3,5,7). Iz definicije klase Ci slijedi da ako je c e Ci, to skup 

el({1}) moiemo horizontalnim dulima izdjeliti na podskupove Ci, j e (1,...,ki), tako da 
za sve j E {1,..., ki}, postoji / e {1,..., 9) tako da cj e Or, gdje je 

3, ako je i =1, 

6, ako je i = 2, 

ki = 10, ako je i = 3, { 

9 ako je i = 5, 

3 ako je i = 7. 

Konstruigimo automate Ai, i E {1, 2, 3, 5, 7). U opisu ovih automata, smatraaemo 
da postoji "prioritet" medu ulaznim simbolima nekog stanja, definisan sa "predhodno 
opisan". 

Automat A1= (A, Qi, B, 	qi, QF) je definisan na sljede6i ngin: 

Qi = {qi I ie{1, 	12}} V QF 

(pi(qi, a) = q2 wi(qi, a) = w za a = 208, 

91(qi, = q2 	= n za ae {16, 144), 
qh(qi, a) = qF yfi(qi,  a) = 0 ina'ae, 

91(12, a) = q2 wi(q2, a) = w za aE {214, 248, 255), 

(P1(q2, = q5 v 1(q2, = w za aE {88, 72, 216), 
(p1(q2, a) = q3 w1(q2, a) = n za aE {22, 31), 

(NOD, = qa Wi(q2, = e za aE {150, 159), 

91012, = q2 wi(q2, a) = n za aE {24, 152), 
ch(q2, a) = q F0  wi(q2, a) = 0 inge, 

(pi(q3, a) = q3 xpi(q3, a) = e za aE {31, 255), 

91013, = q2 vi(q3, a) = n za a = 248, 

91013, = q2 Wi(q3, = e za a= 159, 

(NOD, = q F0  wi(q3, a) = 0 inge, 

91(q4, a) = q4  vi(c14, a) = e za aE {214, 255), 
91014, = q5 wi(q4, a) = n za aE (208, 248), 
91(q4, a) = q F0  v1(q4, a) = Oinge, 
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91(q5, a) = q5 wi(q5, a) = w za ae {66, 98, 246, 118, 214, 86, 70, ,102, 67, 99, 215, 87, 
119, 247, 71, 103, 104, 120, 248, 111, 79, 255, 223, 127, 95, 107, 
91415, = q5 wi(q5, a) = s za ae {10, 14, 42, 46, 62, 106, 110, 254, 126, 30), 

91(g5, = qF0 w1(q5, a) = 0 inge, 

91016, = q6 w1(g6, a) = w za ae {248, 240, 255, 127, 254, 126, 66, 98, 214, 86, 246, 
252, 244, 212, 124, 116, 84, 111, 110, 102, 70, 120, 112, 80, 106, 107), 

91(q6, = q6 Nii(q6, a) = s za ae {30, 62, 10, 42, 28, 60, 46, 14, 24, 56), 

91(q6, = 	xv1(q6, a) = e za ae {63, 31, 43, 11, 47, 15), 

91(q6, = qs Nfi(q6, a) = e za cre {2, 6, 22), 
91(q6, = qs xi/1(g6, a) = n za ae {16, 20), 
qh(q6, a) = q F0  wi(q6, a) = 0 inge, 

91(q7, = q6 wi(q7, a) = s za ae {106, 110, 120, 124, 126, 248, 252, 254), 
91(q7, a) = q7 xvi(q7, a) = e za ae {beAl b = ao+a12+a222+a323+a424+a525+a626-1-a727, 

= 1), 
91(g7, a) = q F0 xvi(q7, a) = 0 irate, 

91(qs, a) = q9 Wi(gs, a) = w za ae {67, 99, 215, 87, 119, 247, 71, 103), 
ch(qs, a) = q8 W1(0:s,  a) = e za aE {bEAI b = ao+a12+a222+a323+a424+a525+a626+a727, 

1, ao = 0}, 

(pi(q8, = qs xi/1(gs, a) = n za ae (beAl b = ao+a12+a222+a323+424+a525+a626+a727, a1= 

0, = 1), 

91018, 	cfro  Wx(gs, = 0 inate, 

(019, = (18 xvi(g9, a) = w za ae {86, 102, 70, 66, 98, 246, 118, 214), 
9 1(q9, a) = qii wi(q9, = e za ae {62, 30, 42, 10, 46, 14), 
v1(q9, a) = qio kvi(q9, = w za GE {106, 110, 254, 126), 

(Mg% 	cfro  WA% 0  inak 

91(q1o, = qio WAD:), a) = w za ae {107, 111, 127, 255), 

91(qio, = qil Nii(gl0, a) = e za ae {11, 43, 63, 31, 47, 15), 

910110,qF0 WAR), a) = 0 inaZe, 

91(qii, = q12 Wi(qii, a) = n za ae {216, 88, 120, 248), 
91(qii, a) = qll ‘111(qii, a) = e za ae {be Al b = ao+a12+a222+a323+a424+a525+426+a727, 

= 1), 
(Pi(qn, = q F, wi(qn, = 0 za (le {72, 104), 

91(qii, a) = q 1.0  xiii(qn, a) = 0 inge, 

9142, = q12 wi(q12, = w za ae {107, 111, 120, 104, 127, 248, 255), 
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91012, = (Di mil(q12, = e za ae {11, 15, 31, 43, 47, 63}, 

91(g12, a)= g F1  N/i(q12, a) = 0 za a = 40, 

91(g12, 	gFo  w1(q12, a) = 0 ina6e, 

Automat A2 = (A, Q2, B, 92, 112, qi, QF) je definisan na sljedeei ngin: 

Q2 = {qi I i€{ 1 , 2, ..., 35} } 	QF 

(p2(ql, a) = q2 w2(q1, a) = w za a = 208, 

92011, = q4 ‘112(qi, a) = w za a = 192, 

92(qi, = q3 w2(gi, a) = w za ae {80, 96, 112, 224, 240), 

92(gi, a) = q Fo  w2(qi, a) = 0 inge, 

92012, = q2 x1/2(g2, a) = w za a = 214, 

92012, = q3 xv2(g2, a) = w za ae {86, 118, 246), 

9202, = qF0  xv2(g2, a) = 0 inge, 

92413, = q3 y/2(g3, a) = w za ae {b e AI b = ao+a12+a222+a323+a424+a525±a626±a727, 
a3  = 

0, a6 = 1), 

9203, = q311/2(g3, a) = s za ae {b E Al b = 
ao-Fa12-Fa22242323+2424+a525+a626+07, a3 = 

1, ao  = 0}, 
cp2(q3, a) = q5 x.1/2(q3, a) = s za ae {b e Al b = ao+a12+a222+a323

+a424±a525±a626+a727, = 

0, ao = 1), 

9203, = q F0  2(g3, a) = 0 inge, 

92(q4, a) = q9 w2(q4, a) = n za a = 22, 

(p2(q4, a) = qs w2(q4, a) = n za a = 18, 

9204, = q4 xi/2(g4, a) = w za ae {210, 214), 

92014, = q3 xl/2(g4, a) = w za ae {118, 246, 86, 242), 

92(q4, a) = g F0  w2(q4, a) = 0 inge, 

92(q5, a) = q6 xv2(q5, a) = w za a = 208, 

92015, = qs xi/2(gs, a) = w za ae {64, 192), 

(P2015, = q5 xv2(gs, a) = e za aE {b E Al b = 
ao+a12+a222-1-a323±a424+a52542626+077 = 

1, a2 = 0), 
(p2(qs, a) = q5 xi/2(gs, a) = s za aE {be Al b = ao+a12+a222+a323+a424±a525+a62642727, = 

0, a3 = 1}, 

9205, = g F0  xv2(q5, a) = 0 inge, 

92016, = q6 w 206, = w za ae {214, 248, 255), 

92(q6, = q7  xv2(q6, a) = n za ae {22, 31), 

92016, = qs xv2q6, a) = w za ae {104, 232), 
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(p2(g6, a) = q F0  xv2(q6, a) = 0 inge, 

02017, =q7  w2(q7, = e za ae {27, 31, 107, 235, 251, 255}, 

92(q7, = q6 w2(q7, a) = n za a = 248, 

92(q7, = qs  w2(q7, a) = w za ae {104, 232}, 

92(q7, 	c1F0  W2017, 	0  inak 

92018, = qs  xi/2(gs, a) = w za ae {66, 107, 194, 210, 235, 251, 255, 248, 214}, 

(PA% = qs 4/2(g8, a) = n za ae {18, 24, 25, 27, 28, 29}, 

92(qs, = q9 xi/2(gs, = n za ae {22, 31}, 

92(qs, = qii 1ii2(q8, a) = e za a e {10, 14}, 

p2(g8, a) = qio w2(gs, a) = w za ae {124, 252}, 

92(qs, a) = g F0  N/2(g8, a) = 0 inge, 

92019, = q9 iy2(q9, a) = e za ae {31, 255), 

92(q9, a) = qs  xi/2(q9, a) = n za ae {248, 249), 

92(q9, = qio Ni2(q9, = w za ae {252, 253}, 

92(q9, = qii w2(q9, a) = e za ae {11, 15}, 

92019, = q F0  xv2(g9, a) = 0 inge, 

920110, = qii 412(q10, a) = e za ac {11, 15}, 

92(q1o, = qio ‘112(g1o, a) = w za ae {107, 111, 127, 255}, 

92(qw, = qii w2(q1o, a) = n za a = 31, 

92(q10, 	qy.0  W2(q10, a) = 0 inge, 

92(qii, = qii w2(qii, a) = e za ae {66, 70, 86, 98, 106, 107, 102, 110, 111, 118, 126, 

127, 214, 246, 254, 255, 11, 15}, 

92(qi 1, = q12 w2(qii, a) = w za ae {208, 212, 240, 244, 252, 253}, 

92(q11, = q13 xii2(qii, a) = n za ae {80, 84, 112, 116, 124, 125), 

92(q11, = q Fo  Nf2(qi 1, a) = 0 inge. 

92(qi2, = q13 Ni2(q12, a) = n za ae {30, 31, 62, 63, 86, 118, 126, 127}, 

(P2(q12, a) = q12 Ni2(q12, a) = w za ae { be Al b = ao+a12+a22 2+a323+a424+a525+a626+a727, 

a6 = 1}, 
p2(g12, a) = qp0  xi/2(q12, a) = 0 inge 

920113, = q13 N/20413, = e za ae {43, 47, 107, 111, 127, 255, 254, 126, 246, 214, 63, 
31, 62, 46, 42, 11, 15, 30, 14, 10, 106, 110, 66, 70, 98,102, 118, 86}, 

92(q13, = q13 m/20113, = n za ae {56, 60, 184, 24, 28, 152, 120, 124, 112, 116, 80, 

84}, 
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920113, = q14 xv2(q13, = e za,ae {26, 27, 58, 59, 154, 155, 158, 159, 186, 187, 190, 

191, 210, 242, 250, 251), 

92(q13, = q12 x12(q13, = w za ae {208, 212, 240, 244, 248, 252), 

92(q13, = q16 M12(q13, = w za ae (72, 200, 216), 

92(q13, = q F0  W2(g13, a) = 0 inge, 

92(q14, a) = q14 N/20:114, = e za ae {106, 107, 210, 214, 234, 235, 242, 246, 250, 251, 

254, 255}, 

92(q14, = q15 912(q14, = w za a e (104, 105, 96, 208, 192, 224, 232, 233), 

920114, = q16 xv2(q14, a) = n za ae {240, 248, 249}, 

92(q14, a) = cfro  w2(q14, a) = 0 inge, 

92(q15, = q16 w2(q15, a) = n za aE {26, 27, 58, 59, 154, 155, 186, 187, 210, 242, 250, 

251}, 
920115, = q15 N/2(:115, a) = w za ae {106, 107, 234, 235), 

92(g152a) = q F0  w2(q15, a) = 0 inge, 

92(q16, a) = q16 1v2(q16, = w za ae {214, 66, 194, 210, 216, 200, 72, 107, 235, 75, 203, 
215, 255, 223, 251, 219, 217, 201, 73, 67, 195, 211, 248, 232, 104, 249, 233, 105), 

920116, = q16 w2(q16, = n za ae {18, 19, 24, 25, 27, 146, 147, 152, 153, 155), 

92406, -= q17 w2(q16, = e za ae {22, 23, 31, 63, 150, 151, 159}, 
92(q16, = q1s W24116, = w za ae (99, 227, 95, 127, 83, 115, 242, 243, 87, 247, 119, 
91, 123, 98, 226, 82, 114, 86, 118, 246), 

92(q16, = q1 xv2(q16, a) = 0 inge, 

92(q17, = cibs xv2(q17, = n za ae {248, 249, 251, 210, 211, 216, 217, 219), 

(p2(q17, a) = qr 11/2(q17, a) = e za ae { be Al b = ao+a12+a222+a323+a424+a525+a626+a727, 

= 1), 

92(0417, = qFO 
w2(q17, a) = 0 inge, 

92(qa, = qls w2(q18, a) = w za ae {66, 67, 75, 98, 99, 102, 107, 70, 71, 103, 79, 111), 

920118, = q19 kv2(qa, a) = s za ae {10, 14, 42, 46, 106, 110, 122, 126, 62, 30, 234, 250; 

254), 
920118, = q F0  412(q18, a) = 0 inge, 

92(g19, a) = q19 w2(q19, a) = w za ae {66, 98, 255, 127, 254, 126, 214, 86, 246, 252, 244, 
212, 124, 84, 116, 111, 110, 102, 70, 120, 112, 80, 107, 106), 

92(q19, 	q19 W20119, = s za ae {30, 62, 10, 42, 28, 60, 46, 14, 24, 56), 

P20419, = q21 xv2(q19, a) = e za ae (2, 6, 22), 

(1)2(q19, a) = q20 w2(q19, = e za ae {31, 63, 43, 47, 11, 15), 

92(q19, = q21 xt/2(q19, a) = n za ae {16, 22}, 
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(p2(q19, a) = q F0  N12(q19, a) = 0 inge, 

92(q2o, = q19 w2(q20, = s za a € {106, 110, 120, 124, 126, 248, 252, 254), 

92(q20, a) = q2o N12020, = e za ere{ beAl b = ao+a12+a222+a32
3+a424+a525±a626+a727, 

= 1), 
92(g20, a) = 0:1F0  1412(g20, a) = 0 inge, 

92(g21,a) = c122 W20121, = e za ae {215, 87, 71, 67, 83, 211, 195, 115, 243, 227, 247, 

119, 103, 99), 
a0+0+a222±a323+a424±a525+a62642727,  

92021, = q2iN/2021, a) = n za ac t b e Al b = 

= 0, a4 = 1 ), 

(p2021, = q21 w2021, = e za ae { b Al b = ao+a12
±a222±a323+a424+a525±a626+a727, 

al = 1), 

920121, = ci Fo  12(821, a) = 0 inge, 

92022, = 1423 

92(822, a) = q28 

920122, = q22 
= 1), 

1112(q22, a) = w za ae {200, 201, 232, 233, 216, 217, 248, 249), 

w2(q22, a) = w za ac {72, 73, 104, 105), 

W2(g22, a) = e za ae beAl b = ao+a12+a222+a323+424+a525-fa626+a727, 

920122, a) 	w2(q22, a) = 0 inge, 
0 

920123, 	= (123 N12023, 	= w za ae {210, 211, 242, 243, 219, 251, 214, 246, 255, 223, 

247, 215), 
92(q23, a) = q24 11/20:123, 	= w za ae {91, 95, 82, 83, 115, 86, 87, 119, 114, 118), 

924123, 	= q3o II/24123, 	= e za Cie {30, 62), 

92023, 	= q26 N12023, 	= w za ac {122, 126), 

924123, 	= q25 kv2(q23,a)=w za ae {123, 127), 

92023, 	= q27 W2023, 	= w za ae {250, 254), 

92023, 	= qF0  kv2(q23, a) = 0 ina6e, 

92024, 	= q24 x1120124, 	= w za ae {66, 67, 70, 71, 98, 99, 102, 103), 

92(q24, a) = q26  w2(q24, a) = w za ae {106, 110), 

92(q24, a) = q3o w2(q24, a) = e za ae {10, 14, 42, 46), 

92(g24, a) = clF, W2(g24, a) = 0  inge,  

92(g25, a) = q25 w2(q25, a) = w za ae {107, 111), 

92(q25, a) = q24 tv2(q25, a) = w za ae {75, 79), 

92(q25, a) = q F0  w2(q25, a) = 0 inge, 

920126, = q26 xv2(q26, a) = w za ae {107, 111), 

920126, = q3o xi/2(g26, a) = e za ae {11, 15, 43, 47), 
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92026, 

20127 , 
920127, 
92027, 
92(q27, a) 

920128, 
92(q28, 

= q Fo  W2(g26, a) = 0 inge, 

= q27 W20127, 	= w za ae {251, 255), 

= q26 X1120127, 	= w za aE {123, 127), 

= q30 ‘1/2(g27, a) = e za ae {31, 63), 

= q F0  xv2(q27, 	= 0 inge, 

= q28 ‘1120128, 	= w za ae {66, 67, 75, 98, 

= q23 k1120128, 	= w za ae { 194, 195, 203, 
99, 107), 
226, 227, 235), 

92(g28, a) = q29 N/2(g28, a) = w za a = 106, 

920128, = q27 NI20128, = w za a = 234, 

92(q28, a) = q F, xi/2(q28, a) = 0 za ae {10, 42), 

920128, = (fro  w2(q28, a) = 0 inake, 

92(g29, a) = q29 w2(q29, a) = w za a = 107, 

92(g29, a) = q27 W20129, = w za a = 235, 

92(q29, a) = (4.1 	xi/2(q29, a) = 0 za ae {11, 43), 

92(q29, a) = q F0  xi/2(q29, a) = 0 inake, 

92(430, a) = q31 xv2(q30, 	= n za ae {82, 83, 91, 114, 115, 122, 123, 210, 211, 216, 219, 
217, 242, 248, 249, 250, 251, 243), 

92030, 	q30  Nf2(g3o, a) = e za ae { beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

al = 1), 

92013o, 	= q Fo  xi/2(qm, a) = 0 inake, 

92031, = q31 w2(q31, a) = w za ae {104, 105, 107, 232, 233, 235), 

920131, = q32 W2(q31, a) = w za ae {248, 249, 251), 

92(q31, = q31 11/2(q31, a) = n 72 a =123, 

92(q31, = q35 w2(q31, 	= s za a = 41, 
92(q31, a) = q F,  W2(g31, a) = 0 za ae {11, 43), 

92(q31, = qF0  x1/2(q31, a) = 0 inake, 

920132, = q34 w2(q32, a) = e za ae {31, 63), 

92032, = q32 W2032, 	= w za a = 255, 

92032, = q33 W2(g32, a) = w za a = 127, 

92(g32, a) = c1F0  W2(g32, a) = 0 inane, 

92(g33, a) = q34 ‘112(q33, a) = e za ae {11, 15, 31, 43, 47), 

92(q33, = q33 W2(g33, a) = w za aE {107, 111), 
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92(q33, a) = q Fo  w2(q33, a) = 0 inge, 

920134, 

920134, 
= 1), 

= q31 w2(q34, a) = n za ae {248, 249, 251), 

= q34 Nf2(c134, 	= e za aE 	beAl b = ao+a12+a222+a323+a424±a525+a626±a727, 

92(q34, = qF0  w2(q34, a) = 0 inge, 

920135, = q35 ki120135, 	= w za ae {66, 67, 75, 98, 99, 106, 107, 111, 110, 102, 103, 70, 
71, 79, 82, 83, 122, 123, 114, 115, 91), 

920135, = q 1 	xi/2(q35, 	= 0 za ae {10, 11, 14, 15, 42, 43, 46, 47), 

920135, = q F0  w2(q35, a) = 0 inge. 

Automat A3 = (A, Q3, B, (p3, W3, qi, QF) je definisan na sljedeoi naoin: 

Q3 = {qi I iE{1, 2, ...,51}} u QF 

9301i, = q2 tv3(qi, = w za ae {208, 240, 80, 224, 112, 96, 192), 
93(qi , a) = q F0  w3(qi, a) = 0 inge, 

93012, = q7 w3(q2, a) = n za a = 148, 

93412, = (14 w3(q2, a) = e za ae {22, 18, 150, 146), 

93012, = q2 w3(q2, a) = s za ae { bEAI  b = ao+ai2+a222+a323+a424±a52542626+a727, a3  = 

1, as = 0}, 
93(c12, = w3(g2, a) = w za ae {bEAI b = ao+a12+a22 2+a323±a424+a525+a62642727, a3 = 

0, a6 = 1}, 
93(q2, = q3 tv3(q2, a) = s za ae {be Al b = ao+a12+a222+a323 +424+a525+a626±a727, al = 

0, ao= 1), 
93(q2, = chi)  w3(q2, a) = 0 ina6e, 

93(q3, a) = q3413(q3, a) = e za ae { bEAI b = ao+a12+a222+a323 +424+a525±a626+a727, ai = 

1, a2 = 0}, 
93(q3, a) = q3  mr3(q3, a) = s za ae { bEAI  b = ao+a12+a222+a323 +424±a52542626±a7277 al = 

0, a3 = 1), 
93(q3, a) = q2 w3(q3, a) = w za ae { bEAI b = ao+a12+a22 2±a323+a424±a525±a626+a727, a3 

= 0, 4= 1, a1= 0), 
93(q3, a) = q1.0  w3(q3, a) = 0 inab'e, 

93(q4, a) = q5 w3(q4, a) = w za ae {208, 212}, 

93014, = q12 w3(q4, a) = w za ae {80, 84), 
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93(q4, = q4w3(q4, a) = e za a e ( beAj b = ao+a1 2+a222+a323+a424+a 25 a6261- 	ao = 

0, al  = 1), 
(p3(q4, a) = q F0  11/3(q4, a) = 0 ina6e, 

(p3(q5, a) = q5 xii3(q5, a) = w za ae (255, 223, 214, 215, ), 

93(q5, = q6 w3(q5, a) = e za ae (22, 23, 31, 150, 151, 159), 
93(q5, = q12 W3(q5, = w za ae {127, 95, 86, 87), 
93(q5, a) = q 1.0  w3(q5, a) = 0 inge, 

93(q6, = q7 xv3(q6, a) = n za ae {208, 212, 240, 244, 248, 252), 

93(q6, = q6 xv3(q6, a) = e za a e beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

= 1}, 
93(q6, a) = q F0  w3(q6, a) = 0 inane, 

93(q7, a) = qs w3(q7, a) = w za ae {208, 212, 240, 244}, 
93(q7, a) = q5  w3(q7, a) = w za ae {248, 252), 
93(q7, a) = q9 \3(q7, a) = e za ae {74, 78, 202, 94, 206, 218, 106, 110, 234, 126, 238, 

250, 210, 242), 
93(q7, a) = q7 xii3(q7, a) = e za ae {214, 246, 222, 254), 
93(q7, a) = q12 w3(q7, a) = w za ae {120, 124), 

93(q7, a) = q F  Ni3(q7, a) = 0 ina'oe, 

93(c18, = qs mr3(q8, a) = w za ae (214, 246), 
93048, = q5 Alf3(q8, a) = w za ae {222, 254), 

93(qs, = q F0  w3(q8, a) = 0 inge, 

p3(q9, a) = q9 w3(q9, a) = e za ae {98, 102, 118, 246, 226, 230, 66, 70, 86, 214, 194, 

198), 

93019, = qio W3(q9, a) = w za ae {112, 116, 244, 240, 80, 84, 208, 212), 

93(q9, a) = (I F°  w3(q9, a) = 0 inane, 

93(q10, = qio W30110, = w za ae {98, 102, 118, 246, 66, 70, 86, 214, 242, 210, 226, 

230, 194, 198, 146, 230), 

93(q10, = qi1 w3(410, a) = w za ae { 74, 78, 94, 218, 106, 110, 126, 250, 254, 222, 202, 
206, 234, 238), 

(p3(q10, = q F0  xv3(q10, a) = 0 . inge, 

(p3(qi1, a) = guy; 3(qu, a) = w za ae {255, 223, 215, 251, 219, 211, 79, 71, 111, 107, 75, 
67, 214, 66, 210, 203, 207, 194, 195, 235, 239, 198, 199), 

93(qii, a) = q13 w3(qn, a) = e za ae (22, 23, 31, 150, 151, 159), 

93(qn, a) = q14 xv3(qii, a) = n za ae {18, 19, 27, 146, 147, 155), 

43 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



93(qii, = q Fc,  w3(gii, a) = 0 inge, 

(1)3(g12, a) = q12 v3(g12, a) = w za ae {211, 67, 210, 66, 255, 223, 70, 71, 107, 75, 215, 
111, 79, 219, 251, 214, 194, 195, 198, 199, 203, 207, 235, 239), 

93(q12, a) = qi3 413(g12, a) = e za ae {22, 23, 31, 150, 151, 159), 

(1)3012, = q14 w3(•112, a) = n za ae {18, 19, 27, 146, 147, 155), 

93012, = q F0  x1/3(q12, a) = 0 ina6e, 

93013, = q14  kv3(q13, = n za ae {210, 211, 219, 218, 250, 251, 242), 

93(g13, a) = (413 ‘1130113, = e za ae { be Al b = ao+a12+a22 2-Fa323+a424+a525-Fa626+a727, 

= 1), 

93013,  = QF0  w3(Q13, a) = 0 inge, 

93014, = q14 413(1414, = w za ae {248, 232, 104, 105, 249, 233, 219, 217, 201, 73, 67, 
195, 211, 214, 66, 194, 210, 216, 200, 72, 107, 235, 75, 203, 215, 255, 223, 251), 

93(g14, a) = q14 N/30114, = n za ae (18, 19, 24, 25, 27, 146, 147, 152, 153, 155), 

93(qr4, a) = q 1 5 xi/3(q14, a) = e za ae {22, 23, 31, 151, 150, 159), ,  

930114, = q16 ‘113(q14, a) = e za ae {2, 3, 11), 

93014, = q16 xi/3(Q14, a) = s za ae (8, 9), 

(4)30114, = 	14/3014, a) = 0 inge, 

93(g15, a) =1:114 N13015, = n za ae {210, 211, 216, 217, 219, 248, 249, 251), 

93015, = Q15 Iv3(q15, a) = e za ae ( beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

= 1), 

93(Q15, a) = q F.0  xi/3(q15, a) = 0 inge, 

93(q16, a) = q17 W30116, = n za ae (80, 84, 86, 112, 116, 118, 120, 124, 126, 127), 

934116, = Q16 Ni3(4416, a) = s za ae { beAI b = ao+ai2+a222+a323+a424+a525+a626+a727, 

al = 0), 
q:13(q16, a) = q16 xi/3(q16, a) = e za ae beiti b = ao+a12+a222+a323+a424+a525+a626+a727, 

al = 1), 
930116, = Q FU xi/3(Q16, a) = 0 inge, 

930117, = Q17 ‘1,3018, = e za ae {43, 47, 107, 111, 127, 255, 254, 126, 246, 214, 63, 
31, 62, 46, 42, 11, 15, 30, 14, 10, 106, 110, 66, 70, 98, 102, 118, 86), 

93(ci17, a) = q17 W3(g8, a) = n za ae {56, 60, 184, 24, 28, 152, 120, 124, 112, 116, 80, 84), 

93(q17, a) = q19 xv3(gs, a) = e za ae (26, 27, 58, 59, 154, 155, 158, 159, 186, 187, 190, 
191, 210, 242, 250, 251), 

93017, = q18 Ni3(q17, a) = w za ae (208, 212, 240, 244, 248, 252), 

q7•3(g17, a) = q21 x1/3(q17, a) = w za ae {72, 200, 216), 

93(g17, a) = q23 xv3(gr, a) = w za ae {88, 92, 220), 
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93(817, a) = ci F0  w3(q17, a) = 0 inge, 

(1)3(q18, a) = q17 Ay3(q18, a) = n za aE {30, 31, 62, 63, 86, 118, 126, 127), 

930118, = qis N13(g18, a) = w za ae be AI b = a o+a12+a222+a323+424+a525+a626+a727, 

a6 = 1), 

93018, = q 1  w3(g18, a) = 0 inge, 

(p3(q19, 	= q19 
210, 214), 

93019, = q21 

93(819, a) = q20 

93(g19, a) = (I F  

w3(q19, a) = e za ae {234, 235, 250, 251, 254, 255, 242, 246, 106, 107, 

w3(g19, a) = n za ae {240, 248, 249), 

413(819, a) = w za ae {104, 105, 96, 208, 192, 224, 232, 233), 

Ni3(q19, a) = 0 inge, 

93(q2o, = q21 N/3(g2% a) = n za ae {26, 27, 58, 59, 154, 155, 186, 187, 210, 242, 250, 

251), 

93012o, = qv) ‘113(g20, a) = w za aE {106, 107, 234, 235), 

93(q2o, a) = q 1. w3(q20, a) = 0 inge, 

93(82i, a) 
215, 255, 
93(g21, a) 
93(g21, a) 
124, 125, 

93021, 
93(g2i, a) 

= q21 kii3(q21, a) = w za ae {214, 66, 194, 210, 216, 200, 72, 107, 235, 75, 203, 
223, 251, 219, 217, 201, 73, 67, 195, 211, 248, 232, 104, 249, 233, 105), 
= q21 ‘113021, = n za ae {18, 19, 24, 25, 27, 146, 147, 152, 153, 155), 
= q23 ‘113021, = w za ae {88, 89, 92, 93, 220, 221, 127, 86, 87, 120, 121, 95, 

252, 253), 
= q22 w3(g21, a) = e za (re {22, 23, 31, 63, 150, 151, 159), 

c1F-0  ‘113(g21, a) = 0 inge, 

930122, = q21 4130122, = n za ae {210, 211, 216, 217, 219, 248, 249, 251), 

93022, = q22 W3(g22, a) = e za ae { be Al b = ao-Fa12+a222+a323+a424+a525+a626+a727, 

= 1), 
93(g22, a) = q F0  mr3(q22, a) = 0 inge, 

(P30123, = q14 w3(q14, = w za ae {70, 71, 75, 79, 86, 107, 111, 214, 87, 215, 223, 255, 

127, 95, 66, 67), 

93023, = q24 W3023, = e za aE {2, 3, 6, 7), 

930123, = q25 xv3(q23, a) = n za ae {22, 23), 

930123, = q23 W3(g23, a) = s za a = 31, 

93023, = q24 W3(g23, a) = s za aE {11, 15), 

93023, = q F0  N13(q23, a) = 0 inge, 

(P30124, = q28 xv3(q24, a) = n za ae {86, 87, 88, 89, 92, 93, 95, 120, 121, 124, 125, 127), 

930124, = (124 w3(q24, a) = e za ae {66, 67, 70, 71, 75, 79, 107, 111), 
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930[24, 	q24 4 1113(q24, a) ---- s za a = 31, 

	

930124, 	= q27 NJ3(q24, 	= n za ae {22, 23), 

93(q24, a) = q 1.0  w3(q24, a) = 0 inge, 

93(q25, 	= q26 4130125, 	= w za ae (208, 212, 240, 244, 248, 249, 252, 251, 253), 

93(q25, 	= q25 xif3(q25, 	= e za ae (31, 214, 246, 254, 255), 

93(q25, 	= q27 W3(C125, 	= e za ae (11, 15), 

93(q25, a) = q F0  14/3(q25, a) = 0 inge, 

93(q26, 	= q26 w3(q26, a) = w za ae (214, 246, 254, 255), 

930126, 	= C125 ktf3(q26, a) = n za a = 31, 

93(q26, a) = q F0  w3(q26, a) = 0 inge, 

93(q27, 	= q27 W3(q27, 	= e za ae {107, 111, 127, 214, 246, 254, 255, 11, 15), 

930127, 	= q29 W3(ci27, a) = w za ae {208, 212, 240, 244, 248, 249, 252, 253), 

(P3(q27, 	= q28 W3(q27, 	= n za ae (120, 121, 124, 125), 

930127, 	= q27 W30127, 	= n za a = 31, 

93(q27, 	= q28 W30127, 	e za aE { 106, 110, 126), 

q)3(q27, a) = q F0  w3(q27, a) = 0 inge, 

93(q28, = q28 W3(q2s, = e za ae {43, 47, 107, 111, 127, 255, 254, 126, 246, 214, 63, 
31, 62, 46, 42, 11, 15, 30, 14, 10, 106, 110, 66, 70, 98, 102, 118, 86), 
93(q28, = q28 W301287 = n za ae {56, 60, 184, 24, 28, 152, 120, 124, 112, 116, 80, 

84}, 

93(q28, = q30 Ni3(q28, = e za ae {26, 27, 58, 59, 154, 155, 158, 159, 186, 187, 190, 

191, 210, 242, 250, 251), 

93012s, = q29 kv3(q28, = w za ae (208, 212, 240, 244, 248, 252), 

930128, = q32 W30128, = w za aE (72, 200, 216), 

93(q28, a) = (I F°  1113(q28, a) = 0 inge, 

93(q29, = q28 W3(q29, a) = n za ae {30, 31, 62, 63, 86, 118, 126, 127), 

93(q29, = q29 W30129, = w za ae ( beAl b = a o+aa+a222+a323+a424+a525+a626+a727, 

a6= 1), 
93(q29, = q F0  xv3(q29, a) = 0 ina6e, 

93(q3o, = (Do Ni3(q3o, = e za ae {234, 235, 250, 251, 254, 255, 242, 246, 106, 107, 

210, 214), 
93(q30, a) = q31  w3(q30, a) = w za aE {104, 105, 96, 208, 192, 224, 232, 233), 

93(q3,3, a) = q32 kii3(q3o, = n za aE (240, 248, 249), 
93(q30, a) = q F0  Ni3(q313, a) = 0 inge, 
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93(q31, = q32 w3(q31, = n za ae (26, 27, 58, 59, 154, 155, 186, 187, 210 , 242, 250, 

251}, 
93(q3i, = q31 w3(q31, = w za ae {106, 107, 234, 235), 

93(g31, a) = q 1  w3(q31, a) = 0 inge, 

93032, = Q32 W3(Q32, a) = w za ae {214, 66, 194, 210, 216, 200, 72, 107, 235, 75, 203, 
215, 255, 223, 251, 219, 217, 201, 73, 67, 195, 211, 248, 232, 104, 249, 233, 105), 

93(g32, a) = q32 4130132, = n za ae (18, 19, 24, 25, 27, 146, 147, 152, 153, 155), 

93(q32, = q34 w3(q32, a) = w za ae {99, 227, 95, 127, 83, 115, 242, 243, 87, 247, 119, 

91, 123, 98, 226, 82, 114, 86, 118, 246}, 
93(q32, a) = q33 w3(q32, a) = e za ae {22, 23, 31, 63, 150, 151, 159), 

93(g32, a) = q 1. w3(q32, a) = 0 inge, 

(1) 3(133, a) = q32  413(133, a) = n za ae {248, 249, 251, 210, 211, 216, 217, 219), 

= 1), 
93(q33, a) = q F0  w3(q33, a) = 0 inge, 

93(q34, = Q34 W3(134, a) = w za ae {66, 67, 98, 75, 99, 107, 102, 70, 71, 103, 79, 111), 

93(q34, a) = q35  w3(q34, a) = s za aE { 106, 42, 10, 234, 110, 46, 14, 250, 122, 126, 254, 

62, 30), 
93(g34, a) = q F0  NI3(q34, a) = 0 inge, 

93(q35, a) = q35 ‘113(q35, a) = w za ae (66, 98, 255, 127, 254, 126, 214, 86, 246, 252, 244, 
212, 124, 116, 84, 111, 110, 102, 70, 120, 112, 80, 107, 106), 
93(q35, a) = q35  w3(q35, a) = s za aE {30, 62, 10, 42, 28, 60, 46, 14, 24, 56), 

930135, = q36 413035, = e za ae {11, 15, 43, 47, 31, 63), 

(1)3(1362  a) = q35  w3(q36, a) = s za ae 006, 110, 120, 124, 126, 248, 252, 254), 

(f) 3(g36, a) = q36  413(836, a) = e za ae beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

= 1), 
93(q36, a) = q pa  w3(q36, a) = 0 inge, 

93(q37, a) = q38 w 3(q37, a) = e za ae {215, 87, 71, 67, 83, 211, 195, 115, 243, 227, 247, 
119, 103, 99), 
93(q32, = q37 W3(g37, a) = n za ae beAl b = ao+a12+a222+a323+424+a525+a626+a727, 

al = 0, = 1), 
93(q32, = Q37 413(4137, = e za ae { beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

= 1, a3 = 0), 

93(q33, a) = q33 1113(g33, a) = e za ae beAl b = ao+al2+a222+a323+a424+a525+a626+a727, 

93(q35, a) = q37 w3(q35, a) = e za aE {2, 6, 22), 

93(g35, a) = q37 W3(g35, a) = n za ae {16, 20), 

93(q35, a) = chi)  W3(q35, = 0 inge, 
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93(q37, a) = cho  w3(q37, a) = 0 inge, 

9303s, = q39 413(838, a) = w za aE (200, 201, 232, 233, 216, 217, 248, 249), 

930138, = q44 W3(g38, a) = w za ae (104, 105, 72, 73), 

93038, = q38 413(g38, a) = e za ae { beAI b = ao+a12+a222+a323+424+a525+a626+a727, 

= 1), 

93038, = q38 W30138, = 0 inaoe, 

93(q39, a) = q39 w3(q39, a) = w za ae (210, 211, 242, 243, 219, 251, 214, 246, 255, 223, 

247, 215), 

93(g39, a) = q40 w3(q39, a) = w za ae {91, 95, 83, 115, 82, 87, 86, 119, 114, 118), 

p3(q39, a) = q46 xv3(q39, a) = e za ae (30, 62}, 

93039, = q42 W30139, 	w za ae {122, 126}, 

93039, = q41 w3(g39, a) = w za CIE {123, 127), 

930139, = q43 W3(g39, a) = w za. ae {250, 254}, 

93(q39, a) = q F0  w3(q39, a) = 0 inge, 

93(q40, a) = q40 xv3(q40, a) = w za ae {66, 67, 70, 71, 98, 99, 102, 103), 

(p3(q40, = q42 W3(q40, a) = w za a e {106, 110}, 

93(q40, a) = q46 w3(q40, a) = e za ae (10, 14, 42, 46), 

93(q40, a) = qF0  w3(q40, a) = 0 inge, 

930141, = q41 W3041, = w za ae {107, 111), 

93(c141, = (No W30141, = w za a e (75, 79}, 

930141, = q F0  W3(g41, a) = 0 inake, 

930142, = Q42 W3(g42, a) = w za ae 107, 111), 

930142, 	q46 ig3(q42, a) = e za CIE 1 1, 15, 43, 47), 

93(c142, 	cfro  N13(g42, a) = 0 inge, 

93(q43, a) = q43 w3(q43, a) = w za ae {251, 255), 

93043, = q42 W3(g43, a) = w za ae {123, 127), 

93(q43, = q46 W30143, 	e za ae {31, 63), 

93(143, a) = 0:1F0  W30143, =0  ina6e, 

93(q44, a) = q44 w3(q44, a) = w za ae {66, 67, 75, 98, 99, 107}, 

93(q44, a) = q39 w3(q44, a) = w za ae {194, 195, 203, 226, 227, 235), 

p3(q44, a) = q45 w3(q44, a) = w za a = 106, 

93(q44, a) = C143 w3(q44., a) = w za a = 234, 

93(q44, a) = q pi  w3(q44, a) = 0 za ae (10, 42), 

p3(q44, a) = qF  mr3(q44, a) = 0 inge, 
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(P3(q45, = q45 Xv3(q45, = w za a = 107, 

93(q45, q43 1113(C145, = w za a = 235, 

93045, = q Fi  NJ3(CI45, a) =0 zaae{11, 43}, 

93(g45, a) = q Fo  xv3(q45, a) = 0 inge, 

(p3(q46, a) = c147 w3(q46, a) = n za a e {82, 83, 91, 114, 115, 122, 123, 210, 211, 216, 219, 

217, 242, 248, 249, 250, 251, 243), 

c3(q46, a) = q46 lif3(q46, a) = e za ac { beAj b = ao+a1 2+a222+a323+a424+a525-Fa626+a727, 

= 1), 
93(q46, a) = q iv3(q46, a) = 0 inge, 

93(q47, = q47 w3(C147, = w za aE {104, 105, 107, 232, 233, 235), 

93(q47, = q48 1113(C147, 	w za ae {248, 249, 251), 

93(q47, = q47 W3(g47, a) = n za a = 123, 

93417, = qm w3(q47, = s za a = 41, 

93(q47, = chi  N13(g47, a) = 0 za ae {11, 43), 

930147, = ci F0  xv3(q47, a) = 0 inge, 

93(q4s, = q5o W30148, = e za ae {31, 63}, 

93014% = Ckg 11/3(g48, a) = w za a = 255, 

93(q4o, a) = q49 w3(q48, a) = w za a = 127, 

93(q48, a) = q F0  xv3(q48, a) = 0 inge, 

93(q49, = q50 W3(q49, a) = e za aE {11, 15, 43, 47, 31), 

93049, = q49 ‘113(q49, = w za CIE (107, 111), 

93(q49, = (60  w3(g49, a) = 0 inge, 

93015o, = q47 w3(q50, = n za ae {248, 249, 251), 

93(q50, a) = q50 w3(q50, a) = e za ae { bEAI b = ao+a12+a222+a323+a424+a525+8,626+a727, 

= 1), 
p3(q50, a) = q 1.0  ‘113(q5o, a) = 0 inge, 

93(q51, = q51 w3(q51, a) =w  za ae {66, 67, 75, 98, 99, 106, 107, 111, 110, 102, 103, 70, 

71, 79, 82, 83, 122, 123, 114, 115, 91), 

93(q51, a) = q 1  .413(g51, a) = 0 za ae {10, 11, 14, 15, 46, 42, 43,47), 

93(q51, a) = 	iii3(q51, a) = 0 inge. 
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Automat A5 = (A, Qs, B, cps, 'Vs, qi, QF) je definisan na sljedeei naein: 

Q5 = tqi I i€{1, 2, ..., 49}} u QF 

95(g1, - q2 ws(qi, a) = w za aE {80, 208, 224, 240, 64, 96, 112, 192}, 

95(q 1 , a) = q F0  w5(qi, a) = 0 inge, 

5012, = qs w 5(g2, a) = e za ae {18, 22, 146, 150), 

95(q2, a) = qs Ws(q2, a) = n za a = 148, 
95(q2, a) = q3 xv5(q2, a) = s za aE beAl b = ao+a12+a222+a3234a424+a525±a626+a727, 

= 0, ao = 1, a3 = 1}, 
95(q2, a) = q2 W5(q2, a) = s za ae { beAl b = ao+a12 
=0, a3= 1), 
95(g2, a) = q2 ws(q2, a) = w za ae { beAl b = ao+a12+a222+a323+a42442525+a626+a7272 a3  

=0, a6 = 1}, 
95(q2, a) = qF0  w5(q2, a) = 0 inge, 

95(q3, a) = q3 w5(q3, a) = n za ae { beAl b = ao+a12+a222+a323±a424+a525+426+a727, a4 

= 1, 	= 0}, 
95(q3, a) = q3 w5(q3, a) = e za ae beAl b = ao+a12+a22 2+a323  
= 1), 
95(g3, a) = q4 w5(q3, a) = S za aE { beAl b = ao+a12+a222+a323±a.424+a525+a626+a727, 

= 0, a3 =1, a4= 0}, 
95(g3, a) = qF0 1V5(q3, a) = 0 ina6e, 

95(g4, a) = q4 w5(q4, a) = s za ae beAl b = ao+a12+a222+a323±a424±a525+a626+a727, 

= 1, a3 = 1), 
95(g4, = q4 vs(q4, a) = e za ae { beAl b = ao+a12+a222+a323±a424+a525+a626-1-a727, 

= 1, a2 = 0}, 
95(q4, a) = q2  Nr5(q4, a) = w za aE beAl b = ao+a12+a222+a323±a424+a525±a626±a727, a1 

= 0, a3 = 0, a6 = 11, 

95(g4, a) = q F0  kv5(q4, a) = 0 inge, 

(p5(gs, a) = q6 w5(q5, a) = w za ae {208, 212), 
95(q5, a) = q13 x1/5(gs, a) = w za ae {80, 84), 
95(q5, a) = q5 w5(q5, a) = e za ae(bE Al b = ao+a12+a222+a323±a424±a525+a626±a727, 

=1, ao = 0), 
95(q5, a) = qF0 w5(q5, a) = 0 ina6e, 

95(q6, a) = q6 w5(q6, a) = w za ae {255, 223, 214, 215, ), 

95(q6, = q7  w 5(g6, a) = e za ae {22, 23, 31, 150, 151, 159), 
95(16, a) = q13 Ws(g6, a) = w za ae {127, 95, 86, 87), 

95(g6, a) = ciFo  w5(g6, a) = 0 Mate, 

+a222-i-a323+a424+a525+a626+a727, ao  

+4244a525±a626±a727,  1 
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9507, = cis 14 1507 , 	n za ae {208, 212, 240, 244, 248, 252), 

9507, = q w5(q7, 	e za a e { b€Al b = ao+a12+a222+a323+424+k25-Fa626+a72.7„ ai 

= 1}, 
95(q7, a) = g F0  xv5(g7, a) = 0 inge, 

95(c18, = q9 xt/s(q8, a) = w za aE {208, 212, 240, 244}, 

9508, = q6 N/5(gs, a) = w za ae {248, 252), 

95(qs, = qlo xv5(q8, = e za ae {74, 78, 202, 94, 206, 218, 106, 110, 234, 126, 238, 

250, 210, 242}, 
95(g8, a) =448 xi/5(gs, a) = e za ae {214, 246, 222, 254), 

9501s, = g F0  w5(g8, a) = 0 ina6e, 

p5(g9, a) = q9 xi/5(g9, a) = w za ae {214, 246}, 

95019, = q6 N/5(g9, a) = w za ae {222, 254), 

95(g9, a) = q F0  w5(g9, a) = 0 inge, 

9501o, = qio xv5(qm, = e za ae {98, 102, 118, 246, 226, 230, 66, 70, 86, 214, 194, 

198), 
95(clio, = qii xv5(qm, a) = w za ae {112, 116, 244, 240, 80, 84, 208, 212), 

95(clio, = g Fo  xv5(gio, a) = 0 inge, 

95(qn, = ql1 xv5(qii, a) = w za ae {98, 102, 118, 246, 66, 70, 86, 214, 242, 210, 226, 

230, 194, 198, 146), 

95(cl1i, = q12 ‘115(qii, a) = w za ae { 74, 78, 94, 218, 106, 110, 126, 250, 254, 222, 202, 

206, 234, 238), 
95(clii, = g Fo  w5(gii, a) = 0 ina6e, 

95012, = q12 W50112, = w za ae {255, 223, 215, 251, 219, 211, 79, 71, 111, 107, 75, 
67, 214, 66, 210, 203, 207, 194, 195, 235, 239, 198, 199), 
950112, = (114 ‘1150112, = e za ae {22, 23, 31, 150, 151, 159), 
95(g12, a) =4115 W5(g12, a) = n za ae {18, 19, 27, 146, 147, 155), 

95(812, a) = q F0  w5(g12, a) = 0 inge, 

95(g13, a) = q13 W5(g13, a) = w za aE {211, 67, 210, 66, 255, 223, 70, 71, 107, 75, 215, 
111, 79, 219, 251, 214, 194, 195, 198, 199, 203, 207, 235, 239), 

950113, = q14 W5(g13, a) = e za ae {22, 23, 31, 150, 151, 159), 

95(g13, a) = q15 w5(q13, a) = n za ae {18, 19, 27, 146, 147, 155), 

(p5(gi3, a) = g F0  w5(g13, a) = 0 ina6e, 

95014, = (115 5014, = n za ae {210, 211, 219, 218, 250, 251, 242}, 
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+424+a525+a626+a727, 95(qi4, = q14 w5(qm, = e za a { bEAI b = ao+ai2+a222+a323 
 = 1), 

95(q14, a) = q14 vs(q14, a) = 0 inge, 

95(q15, a) = qis ‘1,5(q15, a) = w za ae {248, 232, 104, 105, 249, 233, 219, 217, 201, 73, 67, 
195, 211, 214, 66, 194, 210, 216, 200, 72, 107, 235, 75, 203, 215, 255, 223, 251), 
95045, = q15 ‘115(g15, a) = n za ae {18, 19, 24, 25, 27, 146, 147, 152, 153, 155), 

950115, = qi6 4/5(q15, a) = e za aE {22, 23, 31, 151, 150, 159), 

95(4115, = q17 w5(q15, a) = e za aE {2, 3, 11), 

95(q15, = qi7 k15(q15, a) = s za aE {8, 9), 

950115, = (fro  Nr5(q15, a) = 0 inge, 

950116, = 0:115 klf50116, = n za ae {210, 211, 216, 217, 219, 248, 249, 251), 

950116, = q16 x1f5(g16, a) = e za ae { beAl b = ao+a12+a222+a323+424+a525+a626+a727, 
al = 1), 
950116, = q F0  ws(q16, a) = 0 ina6e, 

95(q17, = cps 415(q17, = n za a€ {80, 84, 86, 112, 116, 118, 120, 124, 126, 127), 

(1)5(q17, = cir W5(q17, = s za ae { beAl b = ao+a12+a222+a323+424+a525+a626+a727, 

al = 0), 
(P5(q17, = q17 kv5(q17,a)= e za ae bEAI b = ao+a12+a222+a323+a424+a525+a626+a727: 

= 1), 
950:117, = q F0  xv5(q17, a) = 0 inge, 

95(q18, = qls ‘115(qa, a) = e za ae {43, 47, 107, 111, 127, 255, 254, 126, 246, 214, 63, 
31, 62, 46, 42, 11, 15, 30, 14, 10, 106, 110, 66, 70, 98, 102, 118, 86), 
(P50118, = cps ws(clis, a) = n za ae {56, 60, 184, 24, 28, 152, 120, 124, 112, 116, 80, 
84), 
95(qis, =1:120 N15(g18, a) = e za aE {26, 27, 58, 59, 154, 155, 158, 159, 186, 187, 190, 
191, 210, 242, 250, 251), 
(1)5(clis, = q19 W50118, = w za ae {208, 212, 240, 244, 248, 252), 

950118, = (122 ws(q18, a) = w za aE {72, 200, 216), 
95(q18, a) = q F0  Iv5(q18, a) = 0 inge, 

(p5(ci19, a) = qi8  N15(q19, a) = n za aE {30, 31, 62, 63, 86, 118, 126, 127), 

95(c119, = q19 mf5(q19, = w za aE { betsd b = ao+ai2+a222+a323+a424+a5254-a626+a727, 
a6 = 1), 
950119, = q F0  ws(q19, a) = 0 ina6e, 

95(q2o, = C120 W50120, = e za ae {234, 235, 250, 251, 254, 255, 242, 246, 106, 107, 
210, 214), 

95412o, = q22 w5(q20, a) = n za aE {240, 248, 249), 
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95(q2o, = q21 ws(q20, = w za ac { 104, 105, 96, 208, 192, 224, 232, 233}, 

95(q20, a) = q;  ws(q20, a) = 0-ina6e, 

950121, = Q22 W50121, = n za ae {26, 27, 58, 59, 154, 155, 186, 187, 210, 242, 250, 
251}, 
(P5((12:, = q21 w5(q21, = w za aE {106, 107, 234, 235}, 

950121, = q F0  W5(q21, a) = 0 inge, 

95(q22, = q22 kv5(q22, = w za ae {214, 66, 194, 210, 216, 200, 72, 107, 235, 75, 203, 
215, 255, 223, 251, 219, 217, 201, 73, 67, 195, 211, 248, 232, 104, 249, 233, 105}, 

95(q22, = q22 W50122, = n za ae {18, 19, 24, 25, 27, 146, 147, 152, 153, 155}, 

95(q22, = q24 w5(q22, a) = w za ae (99, 227, 95, 127, 83, 115, 242, 243, 87, 247, 119, 
91, 123, 98, 226, 82, 114, 86, 118, 246}, 

95(q22, = q23 N15(q22, = e za ae {22, 23, 31, 63, 150, 151, 159}, 

950122, = q F0  w5(q22, a) = 0 ina6e, 

95(823, = q22 W50123, = n za ae {210, 211, 216, 217, 219, 248, 249, 251}, 

95(q23, = Q23 ‘If50123, 	e za ae { bEAI b = ao+a12+a222+a323+a424+a525+a626+a727, 

a1= 1}, 

95(123, a) = q}. xv5(q23, a) = 0 ina6e, 

95(q24, = Q24 W50124, = w za ae {66, 67, 98, 99, 75, 107, 102, 70, 71, 103, 79, 111}, 

95(q24, = q25 w5(q24, a) = s za ae (106, 42, 10, 234, 110, 46, 14, 250, 122, 126, 254, 
62, 30), 
95(q24, a) = ci F0  w5(q24, a) = 0 ina6e, 

95(q25, 
212, 124, 

= (125 Ni5(q25, 	= w za ae (66, 98, 255, 127, 254, 126, 214, 86, 246, 252, 244, 
116, 84, 111, 110, 102, 70, 120, 112, 80, 107, 106, 118}, 

95(q25, = q25 ‘115(q25, 	= s za ae {30, 62, 10, 42, 28, 60, 46, 14, 24, 56}, 

95(q25, = q26 W50425, 	= e za ae (63, 31, 43, 47, 11, 15}, 

95(q25, = 127 A.115(q25, a) = w za ae {194, 198, 226, 230, 234, 235, 238, 239}, 

95(q25, a) = q F0  Nf5(q25, a) = 0 ina6e , 

950126, = q25 ‘115(q26, a) = s za ae {106, 110, 120, 124, 126, 248, 252, 254), 

1P 5(q26, a) = q26 Alf5(q26, a) = e za ae { bEAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

= 1), 
(p 5(q26, a) = ci F0  w5(q26, a) = 0 ina6e, 

050127, = Q27 W50127, = w za ae {250, 251, 210, 242, 255, 214, 246, 254), 

950127, = q27 W5(Q27, a) = s za ae (30, 26), 

95(q27, = Q28 W5(Q27, a) = s za ae {31, 27), 
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95(q27, a) = q3o W50127, = e za ae {18, 22}, 

P50127, = q3o 4150127, = n za a = 20, 
95(q27, a) = q F0  xv5(q27, a) = 0 inge, 

950128, = q28 w5(q28, a) = e za ae {30, 31, 214, 246, 254, 255), 

950128, = q27 W5(1128, = w za ae {208, 212, 240, 244, 248, 252), 

95(q28, = q29 4/5(g28, a) = e za a = 22, 

p5(q28, a) = q F0  w5(q28, a) = 0 inge, 

95(q29, = q30 W5(g29, a) = n za CIE {208, 212}, 

95(q29, a) = C129 kv5(q29, a) = e za a = 214, 

950129, = (60  ‘115(g29, a) = 0 inaee, 

95(q30, a) = q31  
119, 103, 99), 

(1)5(q3o, 	= q3o 
= 0), 

950130, = q3o 

= 1, ao = 0), 

95(q3o, = (1% 

415(q30, = e za ae {215, 87, 71, 67, 83, 211, 195, 115, 243, 227, 247, 

w5(q30, a) = n za ae { bEAt b = ao+a12+a222+a32342424±a525+426±a727, 

W5(q3o, a) = e za ae ( bEAIb = ao+a1 2+a222+a323+a424+a525±a626±a727, 

w5(q30, a) = 0 inge, 

950131, = q32 14150131, 	w za ae {200, 201, 232, 233, 216, 217, 248, 249), 

95(q31, a) = q37 w5(q31, a) = w za ae {72, 73, 104, 105), 

95(q31, a) = q31 ws(q31, 	e za ae { b€A1 b = ao+a12+a222+a323+424+a525-Fa626+a727, 

= 1), 
95(q31, a) = q F0  w5(q31, a) = 0 inge, 

95(q32, = q32 1115(q32, a) = w za ae {210, 211, 242, 243, 219, 251, 214, 246, 255, 223, 

247, 215), 

950132, = q33 11/5(g32, a) = w za ae {91, 95, 82, 83, 115, 86, 87, 119, 114, 118), 

950132, = q39 14/5(q32, a) = e za ae {30, 62), 

95(q32, a) = q35 W50132, = w za ae {122, 126), 

q)5(q32, = q34 W5(g32, a) = w za ae 023, 127), 

950132, = q36 w5(q32, a) = w za aG {250, 254), 

950132, a) = 	Nis(q32, a) = 0 inge, 

5(q33, a) = q33  w5(q33, a) = w za aE {66, 67, 70, 71, 98, 99, 102, 103), 

95(q33, = q35 W5(g33, a) = w za ae {106, 110), 

95(q33, a) = q39 w5(q33, a) = e za ae {10, 14, 42, 46), 

950133, = cfro  xv5(q33, a) = 0 ing e, 
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95(g34, a) = q34 v5(q34, = w za ae {107, 111), 
5(q34, a) = q33 4/50134, a) = w za a e {75, 79), 
5(q34, a) = g Fo  4/5034, a) = 0 inge, 

p5(g35, a) = q35 4/5(g35, a) = w za ae {107, 111), 

95(g35, a) = q39 4/5(835, a) = e za ae {11, 15, 43, 47), 

95(g35, a) = g Fo  11/5(g35, a) = 0 inge, 

5(q36, = q36 ‘115(g36, a) = w za CIE {251, 255), 

95036, = q35 W5(g36, a) = w za CIE {123, 127), 

95(g36, a) = q39 lif5(q36, a) = e za aE {31, 63), 
(p5(g36, a) = g F0  w5(g36, a) = 0 inge, 

95(g37, a) = q37 

95(137, a) = q32 

95037, = q38 

95037, = q36 

950137, = q45 

950137, = (40  

w 5(q37, a) = w za ae {66, 67, 75, 98, 99, 107), 

N/5(g37, a) = w za ae (194, 195, 203, 226, 227, 235), 

xi15(g37, a) = w za a = 106, 
x1/5(g37, a) = w za a = 234, 
W5(

/
g37, a) = s za ae (10, 42), 

4/5\137, a) = 0 inaee, 

(p5(g38, a) = q38 W5(g38, a) =w za a = 107, 

95013s, = q36 4150138, = w za a = 235, 

95(g38, a) = q45 w5(g38, a) = s za ae {11, 43), 

(p5(g38, a) = g Fo  N/5(g38, a) = 0 inge, 

p5(g39, a) = 440 ki/5(g39, a) = n za ae {82, 83, 91, 114, 115, 122, 123, 210, 211, 216, 219, 

217, 242, 248, 249, 250, 251, 243), 

950139, = q39 Ws039, = e za ae ( beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

al = 1), 
p5(q39, a) = 1:40  w5(g39, a) = 0 infee, 

0p5(g40, a) = gao xv50g40, a) = w za ae {104, 105, 107, 232, 233, 235), 

95040, = q41 w5(q40., a) = w za ae {248, 249, 251), 

95(g40, a) = C140 w5(g40, a) = n za a = 123, 

95(g40, a) = q44 N/5(g40, a) = s za a = 41, 

(p5(g40, a) = q45 4/50140, a) = s za a € {1 1, 43), 

(P5(q4o, = g F0  xv5(g40, a) = 0 inane, 

950141, = q43 mi5(q41, a) = e zaae{31, 63), 

95(g41, a) = q41 Mis0141, = w za a = 255, 

95(q41, = q42 ws(q41, a) = w za a = 127, 
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95(q41, a) = ci Fo  klis(q41, a) = 0 inge, 

950142, = q43 W5(q42, a) = e za ae { 11, 15, 31, 43, 47), 

950142, = q42 W50142, = w za ae {107, 111), 

95(q42, = i 0 Ni5(q42, a) = 0 inge, 

950143, = q4o W50143, 	n za ae {248, 249, 251), 

95(q43, = q43 Nf5((143, = e za ae{ beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

al = 1), 

950143, = q F0  ws(q43, a) = 0 inge, 

95(q44, a) = q44 Ni5(q44, a) = w za ae {66, 67, 75, 98, 99, 106, 107, 111, 110, 102, 103, 70, 

71, 79, 82, 83, 122, 123, 114, 115, 91), 

950144, = q45 ws(q44, a) = s za aE {10, 11, 14, 15, 42, 43, 46, 47), 

95(q44, a) = ci F0  W5(q44, a) = 0 inge. 

950145, = q46 W5(g45, a) = n za ae {26, 27, 31, 18), 

95(q45, = q45 4150145, = s za ae { beAl b = ao+a12+a222+a323+a424+a525+26+a727, 

a6 = 0}, 
95(q45, = q45 W50145, = w za ae beAl b = ao+a1 2+a222+a323+a424+a525+a626+a727, 

a6 = 1), 

950145, = cfro  4150145, = 0 inge, 

95(q46, a) = q46 v 5(q46, a) = e za ae {11, 31, 255, 107), 

95(q46, a) = q46 w5(q46, a) = n za aE {24, 25, 28, 29), 

950146, = q48  xv5(q46, a) = e za ae {10, 30, 106, 254), 

950146, = q47 415(q46, a) = n za ae (248, 249), 
(14(146, = q47 W5(q46, a) = w za ae {252, 253), 
95(q46, a) = (I %  w5(q46, a) = 0 inge, 

95(q47, = q47 W50147, = w za ae (248, 255, 252), 

95(q47, = (146 w5(g47, a) = n za a = 31, 

95(g47, a) = q F0  Avs(q47, a) = 0 inate, 

95(q48, a) = (148 1115(q48, a) = e za ae (11, 31, 107, 255, 214, 246, 66, 98), 

95(q48, = q49 W50148, = n za aE {208, 248, 240), 

95(q48, a) = q F, ‘115(q48, a) = 0 za ae (104, 64, 96), 

95(q48, a) = q 1.0  v5(q48, a) = 0 inge, 

5(q49, = q49 W5(g49, a) = w za ae (104, 248, 107, 255), 

95(g49, a) = q48 W5(g49, a) = n za a = 31, 
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(P5(g49, a) = g Fi  xv5(q49, a) = 0 za a = 11, 

(p5(g49, a) = q Fc,  w5(q49, a) = 0 ina6e. 

Automat A7 = (A, Q7, B, 97, w7, q7, QF) je definisan na sljedeei natin: 

Q7= Igi I ie(1, ..., 10)) u QF 

97(gi, a) = q2 11/7(qi, a) = w za a = 208, 

ci(qi, a) = q2 lif7(qi, a) = n za ae {16, 20), 

97(qi, a) = q4 N/7(qi, = w za a = 212, 

97(qi, a) = q F0  ki/7(qi, a) = 0 inge, 

97(q2, a) = q2 w7(q2, a) = w za ae {214, 248, 255), 

97(q2, a) = q4 N/7(q2, a) = w za ae {124, 252}, 

97((12, a) = q3 w7(q2, a) = n za ae (22, 31), 

97(q2, a) = q5 mr7(q2, a) = e za ae {10, 14}, 

97(q2, a) = q2 1v7(q2, a) = n za ae {24, 28), 

97(q2, a) = q F0  N/7(q2, a) = 0 inge, 

97(q3, a) = q3 m/7(q3, a) = e za ae {31, 255), 

97(q3, a) = q2 m/7(q3, a) = n za a = 248, 

(p7(q3, a) = q5 xi/7(q3, a) = e za ae {11, 15), 

97(q3, a) = q4 y/7(q3, a) = w za a = 252, 

97(q3, a) = g F0  N/7(q3, a) = 0 ina6e, 

(p7(q4, a) = q4 ‘117(q4, a) = w za ae {107, 111, 127, 214, 255), 

97(q4, a) = q5 ‘117(q4, a) = e za ae (11, 15), 

97(q4, a) = q5N/7(q4, a) = n za ae {22, 31), 

97(q4, a) = qF0  w7(q4, a) = 0 inge, 

(1)7(q5, a) = q5N/7(q5, a) = e za ae {11, 15, 86, 106, 107, 111, 110, 127, 126, 254, 255, 

214, 246, 66, 70, 98, 102, 118), 
cn(q5, a) = q6 11/7(q5, a) = n za ae {80, 84, 112, 116, 124), 

p7(q5, a) = q7 y/7(q5, a) = w za ae (208, 212, 240, 244, 252), 

(p7(q5, a) = q Fo  ‘117(q5, a) = 0 inge, 

97(g6, a) = q6 xi/7(g6, a) = e za ae {43, 47, 107, 111, 126, 127, 254, 255, 246, 214, 63, 31, 

62, 42, 46, 11, 15, 10, 14, 66, 30, 70, 106, 110, 98, 102, 86, 118), 

97(g6, a) = q6 417(q6, a) = n za ae (56, 60, 24, 28, 80, 84, 112, 116, 120, 124, 152, 184), 

97(q6, a) = g7 .417(q6, a) = w za aE {208, 212, 240, 244, 248, 252), 

c7(q6, a) = q8  Ap(q6, a) = e za a e (158, 159, 190, 191), 

c7(q6, a) = q9 w7(q6, = w za a € {72, 216), 
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97(q6, a) = q F0  xv7(q6, a) = 0 inade, 

97(q7, a) = q6 kip7(q7, a) = n za a e {62, 63, 30, 31, 126, 127, 86, J18), 

97(q7, a) = q714f7(q7, a) = w za ae{ beAl b = ao+a42+a222+a323+a424+a525+a626+a727, a6 

= 1), 
97(q7, a) = q F0  w7(q7, a) = 0 inade, 

97(q8, a) = q8 w7(q8, a) = e za ae {214, 246, 254, 255), 

97(q8, a) = q9 w7(q8, a) = n za ae {208, 240, 248), 

97(q8, a) = q F0  w7(q8, a) = 0 inade, 

97(q9, a) = q9 w7(q9, a) = w za ae {66, 67, 104, 75, 107, 255, 214, 215, 223, 248), 

97(q9, a) = qio Nr7(q9, a) = n za ae {22, 23, 31), 

97(q9, a) = 0141  w7(q9, a) = 0 za ae {2, 3, 11), 

97(q9, a) = q1.0  w7(q9, a) = 0 inade, 

97(qio, = qio w7(qio, = e za a e {11, 31, 107, 255), 

97(q10, a) = q9 kv7(qio, a) = n za a = 248, 

97011o, = q Fi  w7(q10, a) = 0 za a = 104, 

97(q10, a) = q Fo  kv7(qio, a) = 0 inade. 
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V Prepoznavanje klasa Co, C4, Cg, C8, C9 

{1, z-F(i,j) €K, 
Neka je z e K c Z2. Oznaeimo sa 7(i, j) = 	 , j E {0,1,-1). 

0, z + (i, j) K 

Jasno da 	0) = 1. Neka je 0(z) = (z0,-1), Ai, 0), Z(1, 1), Z(0, -1), Z(0, 1), Z(-1, -1), Z(-1, 0), Z(-1, 1)) E 

10,1) 8  okolina taoke z E K, i 0 (z) = {z+ (i, j) I Ai, j) = 1, i , j e (0,1,-1)). 

Neka su a = 	...,wp} c D, 1 p 4, i X E N, X > 2. Sa L(a, xo, X) oznaoimo 

sljedeau familiju inicijalnih 7c-lavirinta (c, xo), gdje je 
c 1({1}) = [xo, xo + Xwi] L.) ...o [xo, xo  + Am& 0(xo + ?two u...0 09(xo  + xwo, 

i (xxo +xwo takvi da vali: 
ako je wi = e, tada 00co +WO = (*, *, *, *, *, 0, 1, 0), 

ako je = n, tada O(xo +W;) = (0, *, *, 1, *, 0, *, *), 

ako je = w, tada 0(xo +Xwi) = (0, 1, 0, *, *, *, *, *), 

ako je = s, tada 0(xo +Xwi) = (*, *, 0, *, 1, *, *, 0), 

gdje je * E (0, 1}. 
Take xo + jwi oznaeimo sa 	j E {1,..., 	i E {1, ..., p}. 
Sa L(a, xo, ?, 01, ...,0p) oznaoimo inicijalni 7c-lavirint iz familije L(a, x o, X), kod koga su 

zadate odgovarajuoe okoline "krajnjih" tgalca 	= 0(wix), i E {1, ..., p}. 

Sa V(a) oznaeimo skup {xo, 	wp  }. 
Lema 2. Neka je A = (A, Q, B, NI) pjekk, takav da II Q 	3 i neka X = 11Q111- Tada 

za sve q E Q, a .= (wi, ...,wp) c D, n, m e N, ako je st(7e, V(a)) definisano tada st(7c, 

V(a)) = st(7c', V(a)), pl(7t', V(a)) = pgic, V(a)), gdje je it = 7c(Aq, L(a, xo, nX, 01, 

---,Op) ,  7C'  = n(Aq, xo, mkt, 01, 
Dokaz: Dovoljno je dokazati da tvrdenje leme vazi za m = 1. 
Ako je 	V(a)) = xo, tada razmortimo dva slueaja: 
1) Automat A nije posjetio taeku ws2" 1 , 
2) Automat A je posjetio tglcu \vs?' 1 , 
za neko s e {1, ..., p}. 
Ako vali 1) tada je jasno da pl(7c, V(a)) = xo  i st(7c, V(a)) = st(7c', V(a)). Razmotrimo 

slueaj 2). 
Neka je 

= st(e, wsk.), 0  

q2k.  = st(7c, wsk“), 0 < k"< nX-1 
(za sada ne mo2emo tvrditi da vrijednosti q2 k", 1 k" n) -1, postoje, ali to ee biti jasno 

iz onoga sto slijedi). 
Primjetimo da je qi k  = q2k, za sve 0 k X, - 1. 
Kako je X - 2 > Q to je 	= glk,zanekok E {2, ..., X - 2}. 

Od tuda q2k  je definisano (i odredeno), A. -1 < k" < nX. Neka je k x  = max{ k E (2, ..., A. 

-2}jQ12 ' -1 = 	). Tada je A. -1 - 	QII i pri tome 
-1 

= q2 	 za sve j E Z+, takve da X -1 + j(X, - 1- k.) < nX. 

Ovo posljednje vazi i za j = X(n -1) /(X, -1- k ), tj. qi x  = q2x-' = 

59 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



Prema tome automat A de se naei u istom stanju q = 	1  i u "voru wsnl  Kako je 

0(ws?" I) = 0(wsAn- I), automat A óe imati i isti ulazni simbol. Kako je pl(tf, V(a)) = xo, 
to se automat A "vraea" ka mai xo. U ovom "vraeanju" ka tadd xo, u jednom momentu 
automat A mora posjetiti taCku wsl . SliCna predhodnom razmatranju, dokazujemo da 6e 
se automat A u oba lavirinta naci u odgovarajuCim taakama (w s 1) u istom stanju. 
Ako je pl(7t', V(a)) = w s?', tada je automat morao posjetiti taelu ws?'' 	lz prethodnog 
razmatranja dobijamo pl(tc, V(a)) = 	i st(tr, V(a)) = st(nt, V(a)). 	 ❑ 

Neka je s: {0,4,6,8,9}-* {ND, DN, LN} definisana sa s(i) = ND ako je i E {0, 4, 8}, 
s(6) = LN i s(9) = DN . 
Neka je i E {0, 4, 6, 8, 9} 
Teorema 4. Ne postoji pjegak koji prepoznaje klasu (Ci, vo) = {(c, vo)1 c E Ci, 

vs(i) 
 , 

s(i)-ta6ka skupa c 1({1}) }. 
Dokaz: Pretpostavimo da postoji pje§ak Ai = (A, Qi, B, wi, q0) koji prepoznaje klasu 

(C1, vs(0), i E {0, 4, 6, 8, 9}. Jasno, Qi II > 2 . 
Posmatrajmo podklasu klase Ci, i E {0, 4, 6, 8, 9}, definisanu na sljedeoi ngin: 

Ako je i = 0, tada: 
Neka su = (xi, yi) e Z2, i E {1, 2}, takvi da 

Tada 

= {xt}x[Y1, y2] u{x2}x[yi, Y2] u [X2, xi] x{yi} u [X2, xi] x {y2} 

Klasu Co definigemo sa 

2 	-1 
Co 	{c:Z ->r. lc ({1}) =

lzi). K o  1=1,2 Z1, Z2 zadovoljavaju uslov 00) }. 

Definigimo lavirint Lo = (Vo, Eo) sa: V0 = {vo, vl , v2, v3}, E0 = {< vo, vi>, < v i, v2>, < 
V2, v3>, < V3, vo>} K vo, V1)1 = w, K VI, v2)I = n, K v2, v3)I = e, K v3, vo)) = S. 

Primjetimo da je Lo n-stepenica (odnosno e-stepenica). 

Ako je i = 4, tada: 
x2  <x, -1, 	y 2  > y i  +1, 

Neka su zi = (xi, yi) E Z2, i e {1, ..., 4}, takvi da vaii: 04) x 3  > x„, 	y 3  = y l , 

X4  = X i , 	y4  <yi . 

{ 

Tada 

{xi}x[yi, y2] u{x2}X[yi, y2] V [X2, Xi] x{yi} u [X2,  xi] x{y2} k..) [xi, x3] 

x {y2 } 	L.) ()tax [y4, yi] 

Klasu C4 defingemo sa 

{z.}. - 
C4 = { C:Z2->E2I CAW) = K4 i=1,4 Z1, Z2,Z3, za, zadovoljavaju uslove 04) ). 

00) tx 2  < x, , y2  > y, +1 
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Definigimo lavirint L4 = (V4, E4) sa: V4 = {Vo, VI, V2, V3, V4, V5}, Ft4 = {< V0, Vl >, < 

V2>, < V2", V3>, < V3, VO>, < VO, V4>, < vo, VS>} i I( VO, V1)1 = w, I( V1, V2)[ = n, I( v2, v3)I = e, 

K v3, vo)I = s, I( vo, v4)I = e, vo, vs)I = s . 

Primjetimo da je L4 e Step, gdje je Step ranije definisana familija lavirinata. 

Ako je i = 6, tads: 

Neka su = (xi, yi) e Z2, i e {1, ..., 5} takvi da vali: 06) 

Tada 

<x 1  -1, y2  > y i  +1, 

= X 2 , y3  > y 2  +2, 

x4  3c5 =>:43 ±1, Y y2 <4;3 5±Y 1,<y4.  

= {xi}x[yi, y2] u{x2}x[yi, y2] u Dc2, xi] x{y1) u [x2, xi] x{y 21 v{x2}x[y2, y3] 

L.) [3(3, x4] x{y3 } u{x4}x[y5, y4] 

Klasu C6 defingemo sa 

C6 = c:Z2-÷E2 1 CAW) = K6 	Z1, Z2, Z3, Z4, Z5 zadovoljavaju uslove 06) }. 

Defingimo lavirint L6 = (V6, E6) sa: 1/ 6  = {vo, v 1 , v2, v3, V4, V5, vs}, E6{<  

Vi, V2>, < V2, V3>, < V3, VO>, < V2, V4>, < V4, V5>, < V5, V6>} i 1( VO, V1)1 = 	I( v1,  

1( V2, V3)1 = e, v3, vo)I = s, I( v2, v4)I = n, I( v4, v5)I = e, v5, v6)I = s . 
Primjetimo da je 1,6  E Step. 

vo, v 1> , < 
v2)1 = n, 

Ako je i = 9, tada: 
Neka su 	= (x1, yi) E Z2 , i c {1, ..., 5} takvi da 

' x2  < x 1  -1, y2  > y 1  +1, 

x3  = x„ y 3  < y i  - 2, 

x4  <xi  -2, y4  = y 3 , 

xs = x4, Y1 > Ys + 1 > Y4 + 1 - 

Tada 

= {xi}x{yi, )12] U(X2}4)11, Y2] u [X2, xi] x 	Li [X2, xi] x {y2} u {x1}4.Y3, Yil 

L.) [X4, x3] x {y3} v{x4}x[y4, Y5] 

Klasu C9 definigemo sa 

C9 = { c:Z2-+E21 el ({1}) = K 9  '5 	z2,z3, z4, Zs zadovoljavaju uslov 09) }. 

09) 
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Definigimo lavirint L9 = (V9, E9) sa: V9 = {Vo, VI, v2,  V3, V4, V5, 1/6}, E9 = 	VO, V1>, < 

V1, V2>, < V2, V3>, < V3, VO>, < VO, V4>, < V4, V5>, < 1/5, V6>} i 1( VO, V1)1 .  = 	1( V1, V2)1 = n, 

K v2, V3)1 = e, K v3, vo)I = s, K 	v4)I = s, I( v4, v5)I = w, I( v5, v6)1 = n • 

Primjetimo da je L9 E Step. 

Ako je i = 8, tada: 
x 2  < x l  -1, y2  > y 1 +1, 

Neka su = 	yi) E Z2, i E {1, ..., 3} takvi da va2i: 08) 
X 3  = x1, y 3  >y 2  +1. 

Tada 

j{ g = {xi}x[yi, Y2] u{x2}x[yi, y2] L) [x2, xi] x{yi} V [x2, xi] x{y2} V {Xi }x[y2, y3] 

[X2, x3] x {y2} u{x2} x[y2, Y3] 

Klasu Cs defingemo sa 

Cs = C:Z2-*E2 1 C-1({1}) = K 8  I-1'3  Za, z2, z3  zadovoljavaju uslov 08) }. 

Definigimo lavirint Ls = (Vg, Es) sa: Vs = {VO, Vi, V2, V3, V4, V5}, E9 = {< VO, Vl>, < V1, 

V2>, < V2, V3>, < V3, vo>, < V3, V4>, < 1/4., V5>, < v5, v2>) i I( Vo, V1)1 = 	1( V1, V2)I = n, K 

V2, V3)1 = e, K V3, VO)1 = s, I( V3, V4)1 = n, I(  V4, V5)1 = w, I( V5, v2)I = S . 

Primjetimo da je Ls E Step. 

Neka je L i  lavirint dobijen iz lavirinta Li kao u Teoremi 2, gdje je n = Qi 

Neka je on smjegten u ravni R2  kako je to opisano u ovoj teoremi. Iz ovako smjegtenog 
lavirinta molemo, rastezanjem grana, dobiti lavirint Li' [14], tako da svi Ovorovi 
smjegtenog lavirinta pripadaju Z2  s korakom 2 i = Qi !. Posmatrajmo inicijalni 7E-

lavirint (ci, vs(0), gdje je ci-1 ({1}) = V(Lis), i pona.anje automata Ai u njemu. Iz Leme 2, iz 
geometrije lavirinta Ci, i Oinjenice da ako automat prepoznaje lavirint L, to Oe jedan to 
isti Ivor lavirinta L biti posjeoen najvige II  Qi  II puts, slijedi da oe automat Ai u jednom 

momentu biti u stanju q Fi  . 

Teorema 5. Postoji kolektiv (Ai, Ki) tipa (1,1) koji prepoznaje klasu (Ci, vii)) = {(c, 

vS(j))I c E Ci, V(i) , s(i)-taka skupa e l ({ 1 }) }, Ai - pjeAak, i e {0, 4, 6, 8, 9}. 
Dokaz: Primjetimo iz dokaza Teoreme 2 (ill Teoreme 4), s obzirom da jedinu 
informacija koju automat ima u bilo kom trenutku jeste okolina take u kojoj se nalazi, 
nema informaciju da li se nalazi u "okolini" rupe ili beskonane (spoljne) oblasti. 
Potrebna mu je jog neka informacija. 
Opigimo funkcionisanje kolektiva automata (Ai, Ki), koji oe biti konstruisani. 

Neka je i E (0, 4, 6, 8, 9). Iz definicije kiase Ci slijedi da ako je c E Ci, to skup c-1({1}) 

molemo horizontalnim &lima izdjeliti na podskupove C3, j e 	tako da za sve 	j 

E 11,. 	ki), postoji 1 E {1,..., 9) tako da Cj E ti, gdje je 

6, ako je = 0, 

ki = 5, ako je i = 4, i ki e {9, 10), ako je i e {6, 9). 

12 ako jei=8. 
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Neka je i e {0, 4, 6, 9, 8). Neka je c e Ci i C 1({1}) = K. Primjetimo ta6ku zl iz definicije 
elementa K. Uvijek moiemo konstruisati automat, koji polazi iz Mete ( nekada je to 
taka zi) i dolazi do take z i . Pa moiemo smatrati da automat zapoOnje kretanje u taCki 
z1  skupa K. Kreouei se po skupu K, na sli6an naeln kako ,  to rade automati iz Leme 1, u 
jednom momentu automat (i kamen koji je stalno uz njega) nailazi na rupu. Automat 
kamen Ki se tada "razdvaja" od automata, pamted da je automat A4 bio u toj taki. U 
daljem pondanju automata Ai zahtjeva se da u obilasku rupe u jednom to istom smjeru, 
on ponovo posjeti to taeku, tj. automat Ai obilazi rupu. 
Konstruisimo kolektive S i  = (Ai, 	i E (0, 4, 6, 9, 8} . 

U opisu automata Ai, smatraoemo da postoji "prioritet" medu ulaznim simbolima 
nekog stanja tog automata, definisan sa "predhodno opisan". Takode oemo u opisu 
automata Ai, izostaviti kod stanja automata kamena Ki, osim u onom dijelu gdje 
funkcionisanje automata Ai, zavisi od "prisustva" automata kamena 

Kolektiv So = (Ao, Ko) je definisan na sljedeoi naeln: 

Qo = {qi I ie{1, 40}} V QF, 
90(qi, a) = q4 wo(qi, a) = n za a = 148, 
90(qi, a) = q2 wo(qi, a) = w za aE {208, 212), 

90(qi, a) = q9 xi/0(qt, a) = w za aE {80, 84}, 

90011, 	c1F0  Wo(cli, a) = 0 ina6e, 

90(q2, a) = q2 410(q2, a) = w za aE {255, 223, 214, 215, }, 

90(q2, = q3 wo(q2, a) = e za a€ {22, 23, 31, 150, 151, 159), 

90(q2, = q9 wo(q2, a) = w za aE {127, 95, 86, 87), 
(po(q2, a) = qFO wo(q2, a) = 0 inge, 

90(g3, a) = q4 Ivo(q3, a) = n za aE {208, 212, 240, 244, 248, 252), 
9o(q3, a) = q3 wo(q3, a) = e za aE b€AI b = ao+a12+a222+a323+a424+a525+a626+a727, al 

= 1), 
90(q3, a) = q Fo  wo(q3, a) = 0 inge, 

po(q4, a) = q5 Nio(q4, a) = w za aE {208, 212, 240, 244), 

90(q4, a) = q2 wo(q4, a) = w za aE (248, 252}, 
po(q4, a) = q6 wo(q4, a) = e za aE {74, 78, 202, 94, 206, 218, 106, 110, 234, 126, 238, 
250, 210, 242), 
(p0(q4, a) = q4 mro(qi, a) = e za aE (214, 246, 222, 254}, 
90(q4, a) = q9 wo(q4, a) = w za aE {120, 124}, 
po(q4, a) = q Fo  Nio(q4, a) = 0 inge, 

9o(q5, a) = q5 wo(q5, a) = w za aE {214, 246} , 

90(c15, q2 WO(gD/ a) = w za aE {222, 254), 
90(q5, a) = q E0  wo(q5, a) = 0 inaoe, 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



(#16, 	0(c163 	e za ae {98, 102, 118, 246, 226, 230, 66, 70, 86, 214, 194, 

198), 
9o(q6, = (17 Wo(q6, a) = w za a e {112, 116, 244, 240, 80, 84, 208, 212), 
90(q6, a) =q Fo wo(q6, a) = 0 inane, 

90(g7, = q7 xvo(q7, a) = w za aE {98, 102, 118, 246, 66, 70, 86, 214, 242, 210}, 

90(q7, a) = qs vo(q7, a) = w za ere { 74, 78, 94, 218, 106, 110, 126, 250, 254, 222}, 

90(q7, = q7 wo(q7, a) = w za ae {194, 198, 226,230}, 

po(q7, a) = qs wo(q7, a) = w za aE {202, 206, 234, 238}, 

(p4q7, a) = GI %  wo(q7, a) = 0 inade, 

90(q8, a) = q8 wo(q8, a) = w za a € {255, 223, 215, 251, 219, 211, 71, 79, 111, 107, 75, 67, 

214, 66, 210), 
90(gs, = qio xl/o(gs, = e za ae {22, 23, 31, 150, 151, 159), 

90(qs, qii  x1/0(g8, a) = n za ae {18, 19, 27, 146, 147, 155), 

9o(qs, = qs kvo(q8, a) = w za aE {194, 195, 198, 199, 203, 207, 235, 239}, 

(1)0(gs, = ciFo  Wo(c18, = 0  inge, 

90(q9, a) = q9 wo(q9, a) = w za ae {211, 67, 210, 66, 255, 223, 70, 71, 107, 75, 215, 111, 

79, 219, 251, 214), 
90(q9, a) = (Do Wo(q9, a) = e za ae {22, 23, 31, 150, 151, 159), 

90(g9, a) = qii kvo(q9, a) = n za ae {18, 19, 27, 146, 147, 155), 

90(q9, a) = q9 w0(q9, a) = w za ae {194, 195, 198, 199 ;  203, 207, 235, 239), 

90(q9, a) = q Fo wo(q9, a) = 0 inade, 

9o(gio, = qii wo(qio, a) = n za ae {210, 211, 219, 218, 250, 251, 242), 

90(q10, a) = qio vo(0410, a) = e za aE bEAI b = ao+aa+a222+a323+a424+a525+a626+a727, 

al = 1), 
90(q10, a) = qFo  klio(qio, a) = 0 inge, 

(po(q11, = qii Wo(q11, a) = w za ae {214, 66, 194, 210, 248, 104, 232, 203, 215, 211, 67, 
195, 216, 200, 72, 255, 223, 251, 219, 107, 75, 235, 249, 233, 105, 217, 201, 73), 

(po(qn, a) = qii wo(qii, = n za ae {18, 19, 24, 25, 28, 29, 27, 146, 147, 152, 153, 155), 

90(qii, a) = q12 wo(qn, a) = e za ae {22, 23, 31, 150, 151, 159), 

90(qn, = q13 Wo(qn, a) = w za ae {253, 125, 221, 93, 95, 127, 88, 92, 220, 252, 124, 

120, 121, 89), 
90(qn, = qi5 Wo(qii, a) = e za ae {10, 14,30), 

90(qn, a) = qFo  Nfo(q11, a) = 0 inade, 

90(q12, = qii wo(q12, a) = n za ae {210, 211, 216, 217, 219, 248, 249, 251), 
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(1)0(q12, = q12 An, = e za ae { beAl b = a0+a12+a222+a323ta424+a525+a626+a727, 

a1 = 1), 

coo(q12, = (I F°  N/0(q12, a) = 0 inge, 

90(q13, = Q13 ‘110013, = w za aE (107, 111, 214, 223, 255, 127, 215, 95), 

vo(q13, a) = ql4 xvo(q13, a) = e za aE {11, 15, 7, 43, 47}, 

9o(c113, a) = cps W0(g13, a) = n za cre {22, 23, 31, 63}, 

90(g13, a) = tq F0  14/0(g13, a) = 0 inge, 

(p0(q14, a) = qi4 4/0(q14, = e za aE {107, 111, 79}, 

90(q14, = qi5 wo(qm, a) = n za ae (88, 89, 92, 93, 95, 125, 127, 120, 121, 124), 

90014, = c1F0  W00114, = 0  inge, 

c/o0115, = q15 wo(g15, a) = e za ae {246, 63, 30, 10, 14, 110, 111, 214, 66, 70, 86, 254, 
126, 127, 106, 107, 43, 47, 62, 46, 42, 255, 31, 15, 11, 118, 98, 102), 

90(q15, a) = q 1 5 x1/0(q15, a) = n za ae {56, 60, 124, 120, 24, 28, 112, 116, 80, 84), 

9(45, = q16 wo(q15, a) = w za ae {208, 212, 240, 244, 248, 252), 

90(g15, a) = Q17 x1/0(q15, a) = e za aE t242, 247, 243, 119, 114, 115, 103, 99, 250, 251, 
122, 123, 215, 210, 211, 67, 71, 87, 82, 83), 

(P4q15, = g Fo  wo(g15, a) = 0 inge, 

90(q16, a) = q15 ii/0(q16, a) = n za ae {30, 31, 62, 63, 86, 118, 126, 127), 

90(q16, a) = q16 xi/0(g16, a) = w za ae beAl b = a0+a12+a222+a323+a424+a525+a626+a727, 

a6 = 1}, 
90(q16, a) = q F0  xi/0(g16, a) = 0 inge, 

po(q17, a) = c17 xi/o(q17, a) = e za ae {66, 67, 106, 107, 98, 99, 194, 195, 226, 227, 234, 

235), 
9o(qr, = q18 xi/0(q17, a) = s za ae {223, 219, 216, 217, 200, 201, 203, 91, 95, 75, 79, 

72, 73), 
(Po(qr, a) = qp0 wo(g17, a) = 0 inge, 

p0(q1 8, a) = cin wo(gn, a) = e za aE {107, 66, 67, 75, 31, 22, 23, 235, 203, 194, 195, 27, 
18, 19, 255, 251, 223, 219, 214, 210, 215, 211, 159, 151, 150, 155, 146, 147), 

9o(ga, a) = Qls ‘110(ga, a) = s za ae {24, 25, 72, 73, 152, 153, 216, 217, 200, 201, 184, 

56), 
90(qa, = q19 wo(ga, a) = w za ae {104, 105, 232, 233, 248, 249), 

v0(g18, a) = q20 wo(qig, a) = e za ae {154, 158, 30, 62, 63, 59, 58, 26, 254, 250, 186, 187, 

190, 191), 
(Po(qis, = q22 xi/o(q18, a) = w za ae {80, 112, 120), 

90(ga, a) = g F0  xv0(ga, a) = 0 irate, 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



Po(q19, = qi8 Wo0119, = s za ae {223, 219, 203, 75, 31, 159, 27,155}, 

90(q19, = q19 klio(q19, a) = w za ae { bEAI b = Ao+a12+a222+a323
+424+ 25+ 26 727, 

a6 = 
90(g19, a) = Fo  wo(c19, a) = 0 inge, 

9o(q2o, = q2o Wo(q2o, = e za aE {235, 246, 214, 251, 254, 255, 250, 107), 

94q20, = q21 W0(g20, a) = w za aG {208, 212, 224, 240, 244}, 

Po(q2o, = (422 klio(q20, a) = s za a€ {104, 232, 248, 252)) 

90(q2o, = c1 F0  Wo(q2o, a) = 0 inge, 

(Po(q21, = q22 Wo(q21, = s za ae { 154, 158, 30, 62, 58, 26, 254, 250, 186, 190), 

90(q21, = q21 Nio(q21, a) = w za ae ( bEAt b = ao+a12+a222+a323+a424+a525+a626+a727, 

a6 = 1), 

Vo(Q21, = ci F0  wo(qn, a) = 0 inane, 

9130122, = q22 Wo(q22, a) = w za ae {246, 66, 98, 120, 80, 112, 106, 107, 255, 127, 254, 

126, 214, 
86, 118, 248, 240, 208, 70, 102, 110, 124, 116, 84, 252, 244, 212, 111), 

9o(q22, = q22 wo(q22, a) = s za ae (14, 46, 28, 60, 62, 30, 24, 56, 10, 42), 

9.34122, a = Q23 Nio0122, a) = e za act]. 1, 15, 31, 43, 47, 631, 

90(q22, = q24 vo(q22, a) = w za ae (222, 78, 95, 223, 94, 74, 79, 75), 

900122, = qF0  wo(qn, a) = 0 inge, 

90(q23, a) = q22  wo(q23, a) = s za ae (126, 120, 106, 124, 252, 248, 110, 254), 

9o0123, = q23 wo(q23, a) = e za ae ( beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

= 1), 

	

90(Q23, 	cfro  Wo(Q23, = 0  inge, 

9o(q24, = q24 Wo(q24, a) = w za ae (215, 87, 67, 71, 214, 86, 70, 66), 

9(024, = (fro  W0124, = 0  inge, 

9o0125, = q25 Wo(q25, a) = e za a e beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

= 1, = 0), 

	

900125, 	= q25 wo(q25, a) = n za ae { b€A1 24_b 1 ili5663 ili 	 95  ili 

90(q25, =1:12,6 wo(q25, a) = n za ae (b e Al 144<_3.159 iii 184.191), 

900125, = qF0  wo(q25, a) = 0 inge, 

90(q26, = q26 tvo(q26, a) = w za a e { belt' 64103 iii 112b.119  ili 192<_b~31 ili 

240247), 
co(q26, = q26 vo(q26, a) = n za (le( beAt 	ili b = 31ili 144_4159), 
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94Q26, = q27 yo(q26, = w za ae {106, 110, 122, 126, 234, 250, 254), 

(Po(q26, = q3o wo(q26, a) = e za ae (10, 42), 

90(q26, = Q28 yo(q26, = e za a e {14, 30, 46, 62), 

900126, 	‘1104126, = 0 inge, 

(peo(q27, = q27 xi/0(q27, a) = w za a e {107, 111, 127, 123, 235, 251, 255), 

904127, = q28 W#127, = e za aE {15, 31, 63, 47), 

90(q27, = q3o yo(q27, = e za CIE{11, 43), 

90(c127, = q Fc,  xtro(q27, a) = 0 inge, 

Po(q28, = (128 wo(q28, a) = e za ae {254, 255, 246, 247, 214, 215, 126, 127, 118, 119, 

86, 87), 
94Q2s, = (129 W00128, = e za ae {122, 123, 114, 115, 82, 83, 250, 251, 242, 243, 210, 

211), 
90(q28, a) = q31 lifo(q28, a) = e za a e {95, 223), 
90(q28, a) = q32 wo(q28, a) = e za ae {91, 219), 

(Po(Q2s, = q36 4/13(C12g, a) = n za ae {216, 217), 

90(Q2s, a) = q F0  wo(q28, a) = 0 inge, 

90(q29, a) = q29 wo(q29, a) = e za a e {234, 235, 226, 227, 194, 195, 106, 107, 98, 99, 66, 

67), 

900129, = q32 ‘110(q29, 	e za ae {203, 75), 

90(q29, a) = q35 yo(q29, a) = w za a e {200, 201, 72, 73), 

90(q29, = q FO Nio(q29, a) = 0 inge, 

cto(Q30, = Q30 W0(g3o, a) = e za aE {66, 67, 98, 99, 106, 10 7), 

(po(Q3o, = q28 xi/o(q30, a) = e za ae {110, 111, 102, 103, 70, 71 ), 

941:13o, = qF  wo(q30, a) = 0 za ae {72, 73), 

po(q30, = q31 xi/0(qm, a) = e za a = 79, 

90(q3o, a) = q33 yo(q30, a) = e za a = 75, 

90(g30, a) = q F0  N/0(g30, a) = 0 inge, 

90013i, = q36 kifo(q31, a) = n za a e {248, 249), 

9o0131, = (DI wo(q31, = e za aE {127, 255), 

9130131, = Q32 W*131, a) = e za aE (123, 251), 

900131, = q1 yo(q31, a) = 0 inge, 

90(q32, a) = q35 wo(1:132, a) = w za ae (72, 73, 104, 105, 232, 233), 

cpo(q32, a) = q32 W0(g32, a) = e za aE (107, 235), 

9o4132, = q F0  N/o(q32, a) = 0 inge, 
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90(q33, a) = q F, wo(q33, a) = 0 za ae {104, 105), 

90(q33, = q33 W00133, = e za a = 107, 

90(q33, a) = q34 o(g33, = e za a = 111, 

90(g33, a) = q F0  yo(q33, a) = 0 inge, 

(*(134, 	q34 Wo0134, = e za ae {127, 255), 

po(q34, a) = q36 wo(q34, a) = n za aE {248, 249), 

9o(q34, = C132 Wo(q34, a) = e za ae {123, 251 ), 

94q34, = q F0  wo(q34, a) = 0 inge. 

90(q35, a) = q36 wo(q35, a) = n 
219, 83, 211, 91), 

9o(q35, a) = q35 WO(C135, a) = w 
a6 = 1), 
(po(g35, a) = q FQ 

wo(q35, a) = 0 

za ae {210, 114, 115, 122, 123, 82, 242, 243, 250, 251, 

za ae { bEAI b = ao+ai2+a222+a323+a424+a525+a626+a727, 

inge, 

940136, = q36 

900136, = q36 

(P00136, = q37 
90(q36, a) = 440 
90(q36, a) = qFl  

V0(g36, a) = (1F0  

xifo(q36, a)=nzaa= 123, 

Atio(g36, a) = w za ae {104, 105, 107, 232, 233, 235), 

xvo(q36, a) = w za ae {248, 249, 251), 

Wo(q36, a) = s za a = 41, 
xvo(q36, a) = 0 za ae {11, 43), 

wo(q36, a) = 0 inge, 

(Po(q37, = q37 Nio(q37, a) = w za a = 255, 

90(q37, a) =-- q39 wo(q37, a) = e za ae {31, 63), 

(Po(q37, a) = q38 W0(g37, a) = w za a = 127, 

po(q37, a) = q F0  wo(q37, a) = 0 inge, 

po(q38, a) = q38 Aifo(q38, a) = w za ae { 107, 111), 

(p4q38, a) = (139 11/0(g3g, a) = e za RE .11 1, 15, 43, 47), 

90(q38, a) = q F0  ‘1113(q38, a) = 0 inge, 

90(g39, a) = q36 wo(q38, a) = n za ae {248, 249, 251), 

90(q39, = q39 wo(q39, a) = e za ae { be Al b = ao+aa+a222+a323+a424+a525+a626+a727, 

ai = 1}, 
po(q39, a) = q F0  wo(q39, a) = 0 inge, 

90(q40, a) = q40 wo(q40, a) = w za ae {82, 83, 91, 114, 115, 122, 123, 70, 71, 79, 102, 103, 
110, 111, 66, 67, 75, 98, 99, 106, 107), 
90(q4o, a) = q Fl  wo(q443, a) = 0 za a e {10, 11, 14, 15, 42, 43, 46, 47), 
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900:140, = q Fo wo(q40, a) = 0 inge, 

Neka je M =4194, 195, 198, 199, 202, 203, 206, 207, 226, 2,30, 234, 235, 238, 239}cA. 

Tada, 

xliko(qko, ({cii), a)) = wo(qi, ({qko }, a)) za ie {1, 2, 3, 4, 5, 6), acA, 

Wko(qtco, ({co}, a)) = 0 ae Mi = {202, 206, 234, 238, 194, 198, 226, 230}cM , 

Wko(qko, ((q7}, a)) = xvo(q7, ({qko}, a)) za a0Mi, 

Miko(qko, ({qs}, a)) = 0 aeMi = {195, 194, 203, 239, 207, 235}cM, 

Wko(qko, ({ogs}, a)) = xvo(q8, ((go}, a)) za aEMi, 

wko(qko, ({q9), a)) = 0 ae M1  = (195, 194, 203, 239, 207, 235, 198, 199}cM, 

Niko(qko, (019), a)) = wo(q9, ({qko), a)) za a 0Mi, 

wko(qko, ({q22}, a)) = 0, aeA, 

co(q22, ({qko}, a)) = q25 xvo(qn, ({qko}, a)) = e za aEM \ (195, 199) 

(Po(q22, ({X},a)) = q F0  wo(q22, ({X}, a) = 0 za aEM \ {195, 199), tj. ako se automati Ao, 

Ko ne susretnu, 

Niko(qko, ({q24), a)) = 0, aeA, 

90(q24, ((qko), a)) = q25 wo(q24, ((qko), a)) = e za ae {194, 195, 198, 199}cM, 

90(q24, ({X},a)) = q F0  wo(q24, ({X},a)) = 0 za ae (194, 195, 198, 199), tj. ako se 

automati Ao, Ko ne susretnu. 

Kolektiv S4 = (A4, K4) je definisan no sledeei mein: 

Q4 = {qi I ie{1, ...,3 1} } v QF, 

94(ql, = q2 xi/4(qt, a) = w za ae (208, 212), 

(NA', = q2 x4/4(qt, a) = n za ae (16, 148), 

94(c11, = (60  w4(qt , a) = o Mee, 

(1)4012, = q2 xv4(q2, a) = w za aE (255, 252, 248, 214, ), 

v4012, = q2 w4(q2, a) = n za ae {24, 156), 

94(g2, a) = q3 x1/4(q2, a) = n za ae {22, 31}, 

94(q2, = q4 w4(q2, a) = e za a e {150, 159), 

94(q2, a) = q5  w4(q2, a) = n za a = 222, 

c4(q2, a) = q9 xv4(q2, a) = e za a = 90, 

94(q2, = qF0 xv4(q2, a) = 0 inge, 
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P403, = q3 W403, = e za ac {255, 31), 

94(13, a) = (12 W4(q3, = n za a = 248, 

94(q3, = q4 kv4(q3, a) = e za a = 159, 

943, = q F0  w4(q3, a) = 0 inane, 

944, a) = q4 w44, a) = e za ae {255, 214), 

94(q4, = qs xv4(q4, a) = n za ae {212, 252), 

(1)4(q4, a) = q F0  w4(q4, a) = 0 inge, 

(p4(g5, = q5 w 4(q5, a) = n za ae {254, 255), 

94015, = q6 Wq5, a) = w za ae {251, 250), 

94(q5, a) = q7 .414(q5, a) = s za a = 123, 

94015, = q Fo w4(q5, a) = 0 inaoe, 

94(q6, a) = q6 w4(q6, a) = w za a = 255, 

94(q6, a) = xv4(q6, a) = s za a = 127, 

94(q6, a) = q8 w4(q6, a) = e za a = 95, 

94(c16,  ol.F0  v4(q6, a) = 0 inge, 

94(q7, = q7 xv4(q7, a) = s za a = 255, 

94(q7, a) = q8 w4(q7, a) = e za a = 223, 

94(q7, a) = q9 w4(q7, a) = e za a = 222, 

(p4(q7, a) = q Fo w4(q7, a) = 0 inge, 

(p4(gs, = qs 1114(q8, a) = e za a = 255, 

94018, = q9 w4(q8, a) = e za ae {250, 254), 

94(q8, a) = q F  w4(q8, a) = 0 inge, 

94019, = q9 w4(q9, a) = e za ae {214, 66, 226, 246), 

94(q9, = qio w4(q9, a) = w za (le {208, 240), 
94(q9, a) = q13 w4(q9, a) = w za ae {64, 224), 

94(q9, = qF0 w4(q9, a) = 0 inge, 

(p4(gio, = qii Ni4Olio, = w za ae {222, 223), 

94(qio, = qio Ni4(qio, = w za a€ {214, 246, 254, 255), 

94(qio, a) = q F0  Ni4(q10, a) = 0 inade, 

(P40111, = qll w4(qn, = w za ae {215, 214, 248, 255), 

94(qii, = q12 414(qii, a) = n za a €122, 23, 31), 

94(qi1, = q13 w4(qii, a) = w za ae {104, 232), 
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*In, 

(p4(q12, 

94(g12, a) 

940:112, 

940112, 

94043, 
94(Q13, 
94(q13, 

11)4(Q14, 
<P40114, 
940114, 
94(q14, a) 

940114, 

= 1:40  Ni4(q11, 	= 0 inge, 

= ql l kv4(q12, 	= n za a = 248, 

= c12 w4(qi2, 	= e za aE {31, 255, 27, 251, 235, 107, 111, 127, 

= q13 w4(q12, a) = w za aE {104, 232}, 

= (I F°  mh4(q12, a) = 0 inge, 

= qi3 kv4(q13, 	= w za aE {107, 235, 251, 255, 66, 226, 250), 

= q14 w4(q13, a) = n za aE {90, 95, 123, 127), 

= qF0  v4(q13, a) = 0 inge, 

= (114 W40114, 	= e za aE {63, 255, 31, 159, 191), 

= q14 W4(C114, 	= n za aE (24, 57, 152, 185), 

= q15 xv4(q14, a) = n za aE {248, 249), 
= q16 w4(q14, a) = w za aE {72, 88, 216), 

(1F0  W4(g14, a) = 0  inge, 

123, 11, 15), 

40115, 	= q14 xv4(q15, 	n za a = 31, 

94(g15,a) = q14 kv4(q15, a) ---, ezaa ,r--• 159, 

944115, 	= q15 tV4(g1.5, a) = w za aE {248, 255, 104, 107, 127, 111, 120), 

940115, 	= q16 W4(q15, 	= w za aE {75, 79, 95, 223), 

940115, 	= q 1 	y4(115, a) = 0 inge, 

944116, 	= q16 kv4(q16, 	= w za aE {66, 67, 98, 71, 103, 246, 118, 70, 102, 87, 119, 214, 

86, 215, 247, 99), 

94(116, 	= q17 ‘1140116, 	= s za aE {254, 126, 42, 30, 110, 46, 14, 106, 62, 10), 

940:116, 	QF0  ‘114(416, a) = 0 inge, 

1p40117, 	= q17 x1J4(q17, a) = w za aE (110, 70, 102, 120, 112, 80, 214, 86, 246, 118, 111, 

107, 255, 127, 254, 126, 66, 98, 106, 252, 244, 212, 124, 116, 84, 248, 240, 208), 

944117, 	= q17 114(q17, a) = s za aE {28, 29, 30, 60, 62, 14, 46, 10, 42, 24, 56, 25, 61, 

57), 

94(c117, 	= cps Ni4(q17, a) = e za aE {11, 15, 31, 43, 47, 63), 

944117, 	= q19 w4(q17, a) = w za aE (121, 125, 253, 249), 

94(q17, 	= C120 11140117, 	w za aE {82, 123), 

94(q17, 	= q21 Aiht(qr, 	= e za 61E08, 27), 

(p4(q17, a) = q F0  44(q17, a) = 0 inge, 

940118, = q17 N/4(g18, a) = s za aE (254, 126, 110, 106, 248, 252, 120, 124), 

940118, = qi8 144418, a) = e za aE { beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

= 1), 
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940118, = q F0  ‘114(q18, a) = 0 inge, 

9419, = q19 w4(q19, a) = w za cre {111, 255, 127, 107), 

94(g19, a) = q2o N/4019, = s za ae {43, 47, 631, 

940119, = (Di xv4(q19, a) = s za CIE {11, 15, 31 ), 

p4(q19, a) = q F0  ‘114(q19, a) = 0 inge, 

94(q2o, 	= q2o W4(q2o, a) = w za ae {66, 70, 86, 127, 111, 107), 

94(q2o, 	= q31 w4(q20, a) = e za aE {2, 6, 11, 15), 

94(Q2o, a) = 	W4(g20, a) = 0 inge, 

94(q21, 	= q21 w4(q21, 	= e za a€ {31, 255, 22, 214, 251, 210, 

239, 107, 111, 70, 82, 86), 

944121, 	= q22 W40121, 	= n za ae {90, 95, 123, 127), 

94(g21, a) = q F0  w4(q21, a) = 0 inaee, 

940122, 	= q22 N/40122, 	= n za ae {63, 31, 159, 191, 24, 57, 152, 

944122, 	= q23  W4(g22, a) = e za a = 75, 

94(q22, 	= q24 144(122, a) = w za a = 72 

944122, 	= q26 W40122, 	= w za ae {79, 88, 95, 216, 223), 

p4(q22, a) = q F0  11/4(g22, a) = 0 inge, 

94(q23, 	= q23 W *123, a) = e za a = 107, 

94(q23, a) = q24 Ili4(Cl23, a) = w za a = 104, 

94(q23, q26 1114(q23, = w za a = 111, 

94(Q23, a) = 41% w4(q23, a) = 0 inge, 

940124, 	= q24 w4(q24, a) = w za ae {98, 99, 66, 67, 75, 107), 

944124, 	= q25 w4(q24, a) = w za a = 106, 

94(g24, a) 	‘1140124, 	= 0 za ae {10, 42), 

199, 194, 

185), 

66, 71, 235, 

94(g24, a) = (1F0  w4(q24, a) = 0 inge, 

94(q25, = q25 w4(q24, a) = w za a = 107, 

940125, = qFl  N14(g25, a) = 0 za a = 11, 

94(q25, a) = q F0  N14(g25, a) = 0 inge, 

94(q26, a) = q26 xv4(q26, a) = w za ae {215, 247, 87, 119, 67, 99, 214, 86, 246, 118, 70, 

102, 66, 98, 71, 103, 107, 75), 
94(q26, a) = q27 w4(q26, a) = w za ae {106, 110, 126, 254), 

94(q26, a) = q28 w4(q26, a) = e za ae { 14, 30, 46, 62, 10, 42), 
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(P40126, = ci Fo  11/426, a) = 0 inge, 

94(127, a) = q27 NI4(q27, a) = w za aE {107, 111, 127, 255), 

94(q27, = q28 ‘140127,a) = e za aE {15, 31, 63, 47, 11, 43), 

94(q27, = q F0  xi/4(q27, a) = 0 inge, 

P4(g28, a) q28 ‘114(g28, a) = e za ac{ bGAI b = ao+a12+a222+a323+a424+a525-1-a626+a727, 

al = 1), 

9428, = (129 4/4(q2s, = n za ae {88, 120, 216, 248 ), 

94(q28, = q Fo  14/4(q28, a) = 0 inaee, 

(P4(q29, = q28 W4(g29, a) = e za ae {11, 15, 31, 43, 47, 63), 

94(c129, = q29 xt/4(q29, a) = w za ae {248, 127, 111, 107, 120, 255), 

94(q29, a) = q F,  w4(q29, a) = 0 za a = 40, 

940129, = q30 xv4(q29, = w za a = 104, 

94(129, = ci Fo  xv4(q29, a) = 0 inae, 

94(130, = qv) xv4(q30, a) = w za a = 107, 

qP4(g3o, a) = q Fi  w4(q30„ = 0 za ae {11, 43}, 

940130, 	c1F0  41430, a) = 0 inae, 

94(q31, = q31 W4(q31, a) = e za ae {66, 70, 107, 111), 

94(q31, = q21 klia(qm, = e za aE {82, 123, 86, 127), 

940131, = q. F0  xv4(q31, a) = 0 inge, 

Neka je M = {90, 95, 123, 127}cA. Tada, 

Wk4(qic.4, ({qi}, a)) = 	({q1(4), a)) za iE {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12), aeA, 

wk444, ({q13), a)) = 0 a€M, 
xvic4(qk4, ({q13}, a)) = w4(q13, ({gm}, a)) za a 0M, 

Nik401k4, ({c121), a)) = 0, aeA, 
v4(1421, ({iik4 }, a)) = q22 w4(q21, ({qk4}, a)) = n za aEM 

940121, ({X}, a)) = q F0  w4(q21, ({X}, a)) = 0 za aEM, tj. ako se automati A4, K4 ne 

susretnu, 

Kolektiv S6 = (A6, K6) je definisan no sljedeoi nain: 

Q6 tqi lie{1,...,81}) 	QF, 

96(q1, = q2 11/6(q1, a) = e za ae {18, 19, 22, 23), 
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p6(gi, a) = q F0  w6(qi, a) = 0 inge, 

96(q2, = qlo  xlio(q2, a) = w za aE {80, 84), 

(p6(q2, a) = q3 416(q2, a) = w za aE {208, 212), 
p6(q2, a) = q5 w6(q2, a) = n za a = 148, 

96(q2, = q2 W6(q2, a) = e za a { be Al b = ao+a12+a222+a323+424+a525+a626+a727, al 

=1, a3 = 0}, 
96(q2, = q2 xv6(q2, a) = s za ac{be Al b = ao+a12+a222-Fa323+a424+a525+a626+a727, a3 

= 1), 
(p6(q2, a) = q F0  w6(q2, a) = 0 inge, 

96(q3, a) = q3 w6(q3, a) = w za ae {255, 223, 214, 215, }, 

96(g3, a) = q4 xi/6(q3, a) = e za ae {22, 23, 31, 150, 151, 159), 

96013, = qlo 416(q3, a) = w za ae { 127, 95, 86, 87), 

96(q3, a) = qF0  w6(q3, a) = 0 inate, 

96(84, a) = q5 w6(q4, a) = n za aE (208, 212, 240, 244, 248, 252), 

96(q4, a) = q4 w6(q4, a) = e za aE { beAt b = ao+aa+a222+a323+a424+a525+a626+a727, al 

= 1), 
96(q4, a) = q F0  w6(q4, a) = 0 inge, 

96(q5, a) = q6 xv6(g5, a) = w za ae (208, 212, 240, 244), 

(p6(q5, a) = q3 w6(q5, a) = w za ae {248, 252), 

96(q5, = q7 xi/6(gs, a) = e za ae {74, 78, 202, 94, 206, 218, 106, 110, 234, 126, 238, 

250, 210, 242), 
96(q5, a) = q5 w6(q5, a) = e za ae {214, 246, 222, 254), 

96(q5, = qio 11/6(q5, a) = w za a€ {120, 124), 

96(q5, a) = q F0  w6(q5, a) = 0 inge, 

4(16, = q6 w6(q6, a) = w za ae {214, 246), 

96(q6, = q3 x1/6(q6, a) = w za ae (222, 254), 

96(q6, a) = q1.0  w6(q6, a) = 0 ina'oe, 

96(q7, 	= cri x16(g7, a) = e za ae {98, 102, 118, 246, 226, 230, 66, 70, 86, 214, 194, 

198), 
96(q7, a) = qs  xi/6(g7, a) = w za ae (112, 116, 244, 240, 80, 84, 208, 212), 

96(q7, a) = q F0  w6(q7, a) = 0 inge, 

96(qs, = qs x1/6(gs, a) = w za ae (98, 102, 118, 246, 66, 70, 86, 214, 242, 210, 146), 

96(qs, = q9  x1/6(gs, a) = w za ae {74, 78, 94, 218, 106, 110, 126, 250, 254, 222), 

96(qs, a) = qs  w6(qs, a) = w za ae {26, 230, 194, 198), 
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96018, = (Is 6(q8, a) = w za ae {202, 206, 234, 238), 

p6(gs, a) = (60  w6(q8, a) = 0 inge, 

96(q9, a) = q9 Nr6(q9, = w za ae {255, 223, 215, 251, 219, 211, 71, 79, 111, 107, 75, 67, 

214, 66, 210), 
96(q9, a) = qii ‘116019, = e za ae (22, 23, 31, 150, 151, 159), 

96(q9, = (in 416(q9, a) = n za ae {18, 19, 27, 146, 147, 155), 

p6(q9, a) = q9 xv6(q9, a) = w za ae {203, 207, 194, 195, 235, 239, 198, 199), 

96(q9, = qF0 v6(q9, a) = 0 inge, 

(p6(gio, = q9 kv6(q9, a) = w za ae {211, 67, 210, 66, 255, 223, 70, 71, 107, 75, 215, 111, 
79, 219, 251, 214), 

960110, = qn w6(qlo, a) = e za ae {22, 23, 31, 150, 151, 159), 

96(qio, a) = q12 Ni6(q10, a) = n za ae (18, 19, 27, 146, 147, 155), 

96(qio, = (pa mi6(q10, a) = w za ae (203, 207, 194, 195, 235, 239, 198, 199), 

96011o, = qF0 w6(0), = 0 inade, 

p6(qn, = qi2 Ni6(q11, = n za ae {210, 211, 219, 218, 250, 251, 242), 

96(q11, a) = qn xy6(qn, a) = e za ae ( beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

= 1), 
96(qi1, = q 1  w6(gn, a) = 0 inace, 

(p6(q12, a) --- q12 W(112, a) = w za ae {214, 66, 194, 210, 248, 104, 232, 203, 215, 211, 67, 
195, 216, 200, 72, 255, 223, 251, 219, 107, 75, 235, 249, 233, 105, 217, 201, 73), 

960112, = q12 ‘116(q12, a) = n za ae (18, 19, 24, 25, 28, 29, 27, 146, 147, 152, 153, 155), 

964112, = q17 Ni6(q12, a) = e za a = 26, 

96(g12, a) = q15 w6(q12, a) = e za a = 30, 

96(q12, = q14 ktf6(q12, = w za ae (253, 221, 220, 252), 

96(q12, a) = q21 w6(q12, = w za ae {120, 121, 124, 127), 

96(q12, = c13 w6(g12, a) = e za ae {22, 23, 150, 151, 159, 31), 

960112, = q}.0  4/6(q12, a) = 0 inge, 

96(q13, = q12 mi6(q13, a) = n za ae {210, 211, 216, 217, 219, 248, 249, 251), 

94(113, = q13 Mi6(q13, = e za ae ( beAl b = ao+a12+a222+a323+a424+a525-Fa626+a727, 

al = 1), 

96(g13, a) = q;  N4(113, a) = 0 inge, 

96(q14, = q14 Ni6(q14, a) = w za ae {214, 215, 223, 255), 

96(q14, a) = q15 Ni6(q14, a) = n za ae (22, 23, 31), 
96(q14, a) = q F0 4/6(q14, a) = 0 inane, 
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96015, = q15 w 6(g15, a) = e za ae {31, 214, 246, 254, 255), 

96015, = q16 xv6(q15, = w za ae {208, 212, 240, 244, 248, 252), 

96015, = q17 w6(q15, a) = e za ae {251, 250, 242, 210, 27), 

96015, = q23 1.1164115, = e za ae {211, 215, 243, 247), 

	

96015, = 	w6(q15, a) = 0 inge, 

(1)60116, = q16 11/6016, = w za ae {255, 246, 214, 254), 

94/116, = q15 w6(g16, a) = n za ae {30, 31}, 

960116, = q F0  11/6(g16, a) = 0 inge, 

	

96(q17, 	= q17 xv6(q17, 	= e za ae {127, 126, 118, 106, 107, 110, 111, 214, 194, 198, 

239, 238, 234, 235, 230, 226, 98, 102, 86, 66, 70, 255, 254, 246}, 

96017, = q18 xv6(q17, a) = w za ae {240, 244, 208, 212), 

96(g17, a) = q19 xi/6(q17, a) = n za ae {80, 84, 112, 116, 120, 124), 

	

(P60117, 	= 4123 W6(g17, a) = e za ae {231, 227, 199, 195, 123, 122, 119, 115, 114, 99, 

103, 83, 87, 82, 67, 71, 251, 250, 210, 247, 242, 243, 215, 211), 

96(q17, a) = qFO 
w6(q17, a) = 0 inge, 

960118, = q19 xv6(q18, a) = n za ae {86, 126, 127, 118), 

p6(q18, = (118 6(g18, a) = w za ae { bEAI b = ao+a12+a222+a323+a424+a525+a626+a727, 

a6 = 1), 

96011s, = qF0  x1/6(q18, a) = 0 inge, 

96(819, a) = q19 xii6(q19, a) = e za ae {246, 63, 30, 10, 14, 110, 111, 214, 66, 70, 86, 254, 

126, 127, 106, 107, 43, 47, 62, 46, 42, 255, 31, 15, 11, 118, 98, 102), 

96019, = q19 xv6(q19, = n za ae {56, 60, 124, 120, 24, 28, 112, 116, 80, 84), 

96(g19, a) = q2o W6019, = w za ae {208, 212, 240, 244, 248, 252), 

96019, 	= q23 w6(g19, a) = e za ae (242, 247, 243, 119, 114, 115, 103, 99, 250, 251, 

122, 123, 215, 210, 211, 67, 71, 87, 82, 83), 

96019, = q ;  w6(q19, a) = 0 inge, 

96020, = q19 x1/6020, = n za ae {30, 31, 62, 63, 86, 118, 126, 127), 

96012o, = q2o N16(g2% a) = w za ae beAl b = ao+a12+a222+a323+a424+a525+a626+a727,  

a6 =1), 
96(g20, a) = q;  NI6(q20, a) = 0 inge, 

96021, = q21 xii6(q21, = w za ae {111, 239, 107, 235, 251, 255), 

964121, = q22 W64121, = e za ae {27, 31), 

96(g21, a) = q Fa  xv6(q21, a) = 0 inge, 

96022, = q22 W6(g22, a) = e za ae {111, 239, 107, 251, 255, 235), 
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96(q15, = q15 kv6(q15, a) = e za aE (31, 214, 246, 254, 255), 

960115, = q16 xv6(q15, a) = w za ae {208, 212, 240, 244, 248, 252), 

96(q15, = q17 xv6(q15, = e za a e {251, 250, 242, 210, 27), 

96(q15, = q23 xi/6(v, 	e za ae {211, 215, 243, 247), 

960115, = g F0  w6(g15, a) = 0 inge, 

960116, = q16 1(J6(q16, = w za ae {255, 246, 214, 254), 

964116, = ci.15 Ni6(q16, a) = n za a e 	3 1 1, 

96(q16, a) = g Fo  xi/6(g16, a) = 0 inge, 

96(q17, 	= q17 w6(q17, 	= e za 	{127, 126, 118, 106, 107, 110, 111, 214, 194, 198, 

239, 238, 234, 235, 230, 226, 98, 102, 86, 66, 70, 255, 254, 246), 
96(q17, = q18 ‘1160117, = w za ae {240, 244, 208, 212), 

96(q17, = q19 ‘116(g17, a) = n za ae {80, 84, 112, 116, 120, 124), 

960117, 	= q23 1 li4C117, 	= e za ae {231, 227, 199, 195, 123, 122, 119, 115, 114, 99, 

103, 83, 87, 82, 67, 71, 251, 250, 210, 247, 242, 243, 215, 211), 

960:11 7, 	(1F0  W6(q17, a) = 0 inge, 

c6(q18, a) = q19 4,6-(q18, a) = n za 	{86, 126, 127, 118), 

96(q18, = q18 ‘116(q1s, a) = w za ae{ bEAI b = a o+a12+a222+a323+8.424+a525+a626+a727,  

= 1), 

96(q18, 	4:1F0  1-V4qm = 0 inge, 

960419, = q19 v6(q19, 
= e za ae {246, 63, 30, 10, 14, 110, 111, 214, 66, 70, 86, 254, 

126, 127, 106, 107, 43, 47, 62, 46, 42, 255, 31, 15, 11, 118, 98, 102), 

96(q19, = q19 ‘116(q19, a) = n za ae {56, 60, 124, 120, 24, 28, 112, 116, 80, 84), 

960119, = q2o Ni6(q19, a) = w za ae {208, 212, 240, 244, 248, 252), 

960119, 	= q23 1v6(q19, 	= e za ae (242, 247, 243, 119, 114, 115, 103, 99, 250, 251, 

122, 123, 215, 210, 211, 67, 71, 87, 82, 83), 

96(q19, = q F0  kii6(q19, a) = 0 inge, 

96(q20, = q19 ‘116(q2o, = n za aE {30, 31, 62, 63, 86, 118, 126, 127), 

96(q20, = q2o M160120, 	w za ae beAl b = ao+a1 2+a222+a323+24+a525+a626+a727,  

a6 =11, 
q)60420, = g Fo  xv6(g20, a) = 0 inge, 

96(q21, = q21 xii6(q21, = w za ae {111, 239, 107, 235, 251, 255), 

96(q21, = q22 4/6(q21, = e za ae {27, 31), 

96021, = gFo  w6(g21, a) = 0 inge, 

96(q22, = q22 N160122, = e za ae {111, 239, 107, 251, 255, 235), 
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96(q22, a) = qi9 Ni6(q22, a) = n za ae {120, 121, 124, 127), 

960122, = qFO w6(q22, a) = 0 inge, 

96(q23, = 823 W6(Q23, = e za ae (66, 67, 106, 107, 98, 99, 194, 195, 226, 227, 234, 

235), 

96(q23, = q24 W60123, = s za ae {223, 219, 216, 217, 200, 201, 203, 91, 95, 75, 79, 

72, 73), 
96(q23, a) = q F0  w6(q23, a) = 0 inge, 

96(q24, = q24 w6(q24, a) = e za ae {107, 66, 67, 75, 31, 22, 23, 235, 203, 194, 195, 27, 

18, 19, 255, 251, 223, 219, 214, 210, 215, 211, 159, 151, 150, 155, 146, 147), 

96(q24, a) = q24 1V6(q24, a) = s za ae {24, 25, 72, 73, 152, 153, 216, 217, 200, 201, 184, 

56), 

960124, = q25 1116024, = w za ae {104, 105, 232, 233, 248, 249), 

96(q24, = q26 w6(q24, a) = e za ae {154, 158, 30, 62, 63, 59, 58, 26, 254, 250, 186, 187, 

190, 191), 
960124, = q28 w6(q24, a) = w za ae {80, 112, 12 0), 

96(q24, a) = q F0  w6(q24, a) = 0 inge, 

96(q25, = q24 ‘116(q25, = s za ae {223, 219, 203, 75, 31, 159, 27, 155), 

96(q25, a) = q25 w6(q25, a) = w za a E { beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

a6 = 1), 

96(q25, = q;  w6(q25, a) = 0 inge, 

96(q26, = q26 Ni6(Q26, 
= e za (le {235, 246, 214, 251, 254, 255, 250, 107), 

96(q26, a) = q27 ‘1160126, = w za ae {208, 212, 224, 240, 244), 

960126, = q28 xv6(q26, a) = s za ae {104, 232, 248, 252), 

96(q26, a) = q1.0  tir6(q26, a) = 0 inge, 

96(q27, = q28 N16(q27, = s za ae {154, 158, 30, 62, 58, 26, 254, 250, 186, 190), 

960127, = q27 w6(q27, a) = w za ae { b€AI b = ao+a12+a222+a323+a424+a525+a626+a727, 

a6 = 1), 

9601v, = q;  w6(q27, a) = 0 inane, 

96(q28, = q2s w6(q28, a) = w za ae {246, 66, 98, 120, 80, 112, 106, 107, 255, 127, 254, 
126, 214, 86, 118, 248, 240, 208, 70, 102, 110, 124, 116, 84, 252, 244, 212, 111), 

96(q28, = q28 w6(q28, a) = s za ae {14, 46, 28, 60, 62, 30, 24, 56, 10, 42), 

96(q28, a) = C129 11/60128, = e za ae {11, 15, 31, 43, 47, 63), 

96(q28, = q30 Ni6(q28, a) = w za ae {222, 78, 95, 223, 94, 74, 79, 75), 

96(q28, a) = q31 1116(q28, a) = e za ae {235, 203, 226, 194, 202, 234, 198, 230, 206, 238, 

207, 239), 
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96028, = q F0  w4q28, a) = 0 inaee, 

96029, = q28 Wq29, a) = s za ae {126, 120, 106, 124, 252, 248, 110,-254}, 

v6(q29, = q29 Ni6(q29, = e za ae{ be AI b = ao+a12+a222+a323+a424+a525+a626+a727, 

ai = 1), 

960129, = qFO  iii6(q29, a) = 0 inge, 

96013o, = q30 w6(q30, a) = w za ae {215, 87, 67, 71, 214, 86, 70, 66), 

96(c130, = q31 ‘116(q3o, = e za ae {194, 195, 198, 199), 

96(q30, a) = q Fc.  w4q30, a) = 0 inge, 

(P6(q31, = q31 kl/60131, 	e za ae beAl b = ao+a1 2+a222+a32342424+a525+a626±a727, 

al = 1, a4 = 0), 

96(q31, 	= q31 1.116(q31, 	= n za ae { beAl 24_b<_31 ili 56.13.63 iii 80b.95 ili 

112_b_127), 

96(q31, = q32 Ni6(q31, a) = n za ae {beAl 144_b_159 iii 184b191}, 

96(q31, a) = q Fc, W6(g31, a) = 0 inge, 

960132, = q32 xv6(q32, = w za ae{ beAl 	 112<_b<_119 ili 192<_bS231 ili 

2405_b247}, 
96(q32, a) = q32 w6(q32, a) = n zaae{ beAl 165_129 iii b = 31ili 144..159}, 

96(q32, a) = 1433 ‘116(q32, a) = w za a = 254, 

(p6(q32, 	Q35 W6(Q32, a) = e za a = 30, 

94(132, = q38 W60132, = w za ae {110, 122, 126, 238), 

9601327 = Q39 11/6(q32, a) = w za a E {106, 234, 250), 

960432, = Q40 1116(g32, a) = e za a = 26, 

96(q32, = Q49 w6(q32, a) = e za ae {10, 42), 

964132, = Q47 ‘1160132, 	e za ae {14, 46, 62), 

960132, = cipo  W6(1132, a) = 0 inge, 

q)6(q33, a) = 1433 w6(q33, a) = w za a = 255, 

96(q33, a) = q34 W6(q33, a) = e za a = 31, 

q)6(q33, a) = q38 mr6(q33, a) = w za a = 127, 

960133, = q F  w6(q33, a) = 0 ina6e, 

96(q34, a) = q34 146(q34, a) = e za a = 255, 

96(q34, a) = q35 w6(q34, a) = e za a = 254, 

	

96(134, a) = c1F0  W60134, 	0  ina6e, 

960135, = q35 Mi6(q35, = e za ae {246, 247, 214, 215, 223, 255), 

96(q35, = q36 xli6(q35, = n za ae {216, 217, 248, 249), 
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(P60135, = q43 ‘116(q35, 	e za ae {242, 243, 219, 210, 211, 251},. 

96(Q35, = q F0  W6(q35, a) = 0 inge, 

q:16(q36, = Q36 W60136, = w za ae {105, 233, 249, 248, 232, 104, 107, 235, 251, 255), 

96(q36, a) = q60 w6(q36, a) = n za a = 27, 

96(Q36, = q59 4/6(Q36, a) = s za a e {11, 43), 

964136, = q37 W60136, = e za a = 31, 

p6(q36, = q60 w6(q36, = w za ae {121, 125, 253), 

960136, = q41 vi6(q36, a) = s za ae {120, 124, 252), 

96(q36, a) = q45 w6(q36, a) = w za aE {123, 127), 

(p6(q36, a) = q F0  w6(q36, a) = 0 inge, 

96(q37, = q37 W6(g37, a) = e za a = 255, 

96(q37, a) = q36 xv6(q37, a) = n za ae {248, 251, 249), 

960137, = (1 1  ‘1/6(g37, a) = 0 ina6e, 

96(q38, a) = q38 Nr6(q38, a) = w za a e {235, 239, 251, 255, 111, 107), 

96(g08, a) = q49 ‘1160138, = e za ae {11, 43), 

96(q38, q47 W6(g38, e za ae {15, 47), 

960138, = q40 w6(q38, a) = e za ae (27, 31), 

96(g38, a) = szko  W60138, = 0 ina6e, 

96(q39, a) = q39  w6(q39, a) = w za ae {107, 235, 251, 255), 

96(q39, a) = q38 w6(q39, a) = w za ae {127, 123), 

96(Q39, = q49 W64139, = e za a = 11, 

960139, = q40 ‘1160139, 	e za ae {27, 31), 

960139, = (-4 F0  w6(q39, a) = 0 inge, 

(P*140, = ciao Nr6(q40, a) = e za ae {255, 251, 234, 235, 106, 107, 250), 

96(q40, a) = q49 w6(q40, a) = e za ae {98, 99, 226, 227), 

96(q40, = q47 w6(q4,3, = e za ae {110, 238, 111, 239, 102, 103, 230, 231), 

960140, = 4:60  w6(q4o, a) = 0 inge, 

96(q41, = q41 w6(q41, a) = s za a = 248, 

W0141, q42 kv6(q41, a) = n za a = 249, 

960141, = q Fc, kv6(q41, a) = 0 ina6e, 

960142, = q42 W4q42, a) = n za a = 248, 

960142, = Q6o tIf6(Q42, = w za ae { 120, 124, 252), 
96(q42, a) = q F0  w6(q42, a) = 0 inge, 
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960143, = q43 xv60:143, = e za ae {194, 195, 66, 67, 107, 75, 235, 203), 

96(q43, = q44 tv6(q43, a) = w za ae {72, 73, 200, 201, 232, 233, 104, 105), 

960143, = q50 Ni6(C143, = e za aE {79, 207), 

94(143, = q47 ‘116(g43, a) = e za ae {70, 239, 198, 199, 111, 71), 

960143, = (40  v6(q43, a) = 0 ina6e, 

96(q44, = q36 W6(q44, a) = n za ae {242, 243, 210, 211, 219, 251), 

q)6(g44, a) = q44 xv6(q44, a) = w za ae { beAl b = ao+aa+a222+a323+a424+a525+a626+a727, 

a6= 1), 
96(844, a) = q Fo  xi16(g44, a) = 0 itia6e, 

94(145, = q45 11160145, = w za ae {111, 107, 239, 235, 251, 255), 

94(145, = g46 W6(g45, a) = e za ae {27, 31), 

94(145, = q58 xv6(g45, a) = e za ae {11, 15), 

(P4(145, a) = gF0  xv6(q45, a) = 0 inge, 

960146, = q46 w6(g46, a) = e za aE {251, 255), 

96(g46, a) = q58 xi/6(w, a) = e za ae {239, 235), 

96(g46, a) = g Fc.  xv6(q46, a) = 0 inge, 

96(847, = q47 ‘1160147, = e za ae {254, 255, 246, 247, 214, 215, 126, 127, 118, 119, 

86, 87), 

960147, = q48 W6(g47, a) = e za aE { 122, 123, 114, 115, 82, 83, 250, 251, 242, 243, 210, 

211), 

q:16(q47, = q50 W6(g47, a) = e za ae {95, 223), 

960147, = q51 xv6(q47, = e za RE {91, 219), 

960147, = q55 W4(147, = n za ae {216, 217), 

960147, = ciF0  W6(C147, = 0 inge, 

p6(ga, a) = q48 w6048, = e za ae {234, 235, 226, 227, 194, 195, 106, 107, 98, 99, 66, 

67}, 

96(q48, a) = q51 xi/6(g48, a) = e za ae {203, 75), 

96(qa, a) = q54 N16(q48, a) = w za ae {200, 201, 72, 73}, 

(p6(g48, a) = q F0  w6(qa, a) = 0 inaee, 

94(149, = q49 W60149, = e za ae {66, 67, 98, 99, 106, 107), 

960149, = q47 xv6(q49, = e za ae{110, 111, 102, 103, 70, 71), 

964149, = q59 xi/45(g49, = w za aE {72, 73), 

96(q49, a) = q50 xv6(q49, a) = e za a = 79, 

c6(q49, = q52 W60149, = e za a = 75, 

960149, = gFo  xi/6(q49, a) = 0 inge, 
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6(q5o, = q55 w6(q50, = n za ae {248, 249), 

96015% c150 W6(q5o, a) = e za ae 1127, 255), 

96(q5o, = q51 416(q50, a) = e za ae { 123, 251), 

96(q5o, = si F0  11/6(Q50, a) = 0 inge, 

96(q51, = q54 60151, = w za ae {72, 73, 104, 105, 232, 233), 

96(q51, = q51 W6(q51, = e za ae {107, 235), 

96(q51, = q F0  w6(q51, a) = 0 inge, 

96(q52, a) =1459 14/6(q52, = w za aE {104, 105 ), 
96(q52, = q52 Ni6(q52, = e za a = 107, 

96(q52, = q53 W6(g52, a) = e za a = 111, 

96(q52, = CIF0  W6(152, a) = 0 inge, 

96(q53, = q53 .4160153, 	e za ae {127, 255), 

96(q53, = Q55 W6(Q53, a) = n za aE {248, 249), 

96(q53, a) = q51 w6(q53, a) = e za a e {123, 251), 

96(q53, a) = q F0 w6(q53, a) = 0 inge. 

96(q54„ 	= q55 ‘116(q54, 	= n za ae {210, 114, 115, 122, 123, 82, 242, 243, 250, 251, 

219, 83, 211, 91), 

96(q54, = q41 W6(q54, a) = s za ae {120, 124, 252), 

960154, = Q60 NI6(1454, = w za ae {121, 125, 253), 

96(q54, a) = q54 xv6(q54, a) = w za ae { b E Aj b = ao+a12+a222+a323+a424+a525+a626+a727, 

a6 = 1), 
96(q54, a) = q Fo  kv6(q54, a) = 0 inge, 

96(q55, = q55 6(q55, = n za a = 123, 
96(855, = q55 W6(q55, a) = w za ae {104, 105, 107, 232, 233, 235), 
96(q55, = q56 W6(q55, = w za ae {248, 249, 251), 

96(q55, = q59 416(q55, a) = s za ae {11, 43, 41), 

96(855, = q41 ki16(g55, a) = s za ae {120, 124, 252), 

96(q55, a) = q60 tv6(q55, a) = w za ae {121, 125, 253), 

96(q55, a) = q F0  w6(q55, a) = 0 ina&, 

6(q56., a) = Q56 W6(g56, a) = w za a = 255, 

96(q56, = q58 xv6(q56, a) = e za a e {31, 63), 

96(q56, a) = q57 w6(q56, a) = w za a = 127, 
96(q56, a) = (40  xv6(q56, a) = 0 inge, 
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96(c157, = q57 416057, = w za ae (107, 111), 

06057, = C158 111457, = e za aE (11, 15, 43, 47}, 

9457, a) = q F0 w6(q57, a) = 0 inge, 

96(q58, = q55 w6(q58„ a) = n za ae {248, 249, 251, 123), 

96(q5s, = c158 W6(g58, a) = e za aE (beAl b = ao+ai2+a222-Fa323+a424+a525+a626+a727, 

= 1), 
p6(q58, a) = ch.0  w6(q58, a) = 0 inge, 

960159, = q60 1116(g59, a) = w za ae {235, 239, 234, 238, 227, 231, 203, 207, 226, 230, 

195, 199, 194, 198), 
(P6(q59, = qs9 Ni6(q59, a) = w za ae { beAl b = a o+a12+a222+a323+a424+a525+a626+a727, 

a6= 1, a7 = 0), 
(p6(q59, a) = q59 w6(q59, a) = s za ae { beAl b = ao+842+a222+a323+a124+a525+a626+a727, 

a3= 1, a6 = 0), 
96(q59, a) = q F0  w6(q59, a) = 0 inge. 

96(q60, a) = q60 w6(q6o, a) = w za ae {249, 121, 253, 127, 255, 125, 111, 107), 

(p6(q60, a) = q61 xli6(q6o, a) = e za a e (1 1, 15, 43, 47), 

96(q60, a) = q62 w6(q60, a) = n za ae {31, 25, 29, 63, 120, 124), 

96(q60, a) = q60 w6(q60, a) = n za ae {211, 243, 210, 242, 251, 219, 26, 250, 27), 

p6(q60, a) = q F0  w6(q60, a) = 0 inge, 

96(q61, = q61 w6(q61, a) = e za ae {111, 107), 

(kW, = q62 w6(q61, a) = n za ae (120, 121, 124, 125, 127), 

96(g61, a) = (60  w6(q61, a) = 0 inge, 

96(q62, = q62 W6(q62, a) = e za ae {246, 118, 98, 102, 214, 66, 70, 86, 30, 14, 10, 255, 
254, 127, 126, 107, 106, 110, 111, 31, 15, 11, 63, 47, 43, 62, 46, 42), 

(p6(q62, a) = q62 w6(q62, a) = n za ae {120, 112, 116, 124, 60, 56, 24, 28, 80, 84), 

(P6(q62, a) = q63 W6(q62, a) = w za ae {208, 212, 248, 240, 244, 252), 

V6(q62, = q64 416(q62, a) = e za ae (251, 250, 123, 122, 242, 243, 247, 114, 115, 119, 

99, 103, 210, 211, 215, 67, 71, 82, 83, 87), 

960162, = q; w6(q62, a) = 0 inge, 

96(q63, = q62 W6(q63, a) = n za ae {127, 126, 118, 86, 31, 63, 62, 30), 

96(q63, = q63 W6(q63, a) = w za ae{ b€AI b = ao+a12+a222+a323+a424+a525+a626+a727, 

a6 = 1, ), 
(P6(q63, a) = q F0 w6(q63, a) = 0 inace, 
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4(164, = q64 k v6(q64, a) = e za ae {234, 235, 226, 227, 194, 195, 107, 106, 98, 99, 66, 

67), 

96(q64, CO= C165 W6(C164, = s za aE {91, 95, 75, 79, 72, 73, 223, 219, 216, 217, 203, 201, 

200), 
96(q64, a) = q F0  w6(q64, a) = 0 inge, 

96(q65, 	(165 W64165, = e za aE {107, 66, 67, 75, 31, 22, 23, 235, 203, 194, 195, 27, 
18, 19, 255, 251, 223, 219, 214, 210, 215, 211, 159, 151, 150, 155, 146, 147), 

(P60165, 	= q65 W6(q65, a) = s za ae {152, 153, 216, 217, 200, 201, 24, 25, 72, 73, 56, 
1 84), 

(P6(q65, = q66 Ilf6(C165, = w za ae {248, 249, 232, 233, 104, 105), 

96(q65, = q67 W60165, = w za aE {64, 192, 208), 

960165, = q67 W60165, = n za aE {16, 144), 

960165, = q;  xv6(q65, a) = 0 inge, 

96(q66, a) = q65 w6(q66, a) = s za ae {223, 219, 203, 75, 31, 159, 27, 155), 

96(q66, a) = q66 w6(q66, a) = w za ae { beAl b = ao+a12+a22 2+a323+424+a525+a626+a727, 

a6 = 1, }, 
p6(q66, a) = qF0  ig6(q66, a) = 0 inge, 

96(q67, a) = q68 W4167, = w za ae {254, 110, 126, 106, 122, 234, 250), 

(P6(q67, = q69 W60167, = e za ae {30, 62, 14, 46), 

96(q67, = cin w6(q67, a) = e za aE {10, 42), 

96(q67, a) = c167 w6(q67, a) = n za ae { beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

a6 = 0, 	= 1 }, 

96(q67, = q67 ‘116(C167, 	w za a E { beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

a6 = 1), 
96(q67, a) = q Fo W6(g67,  a) = 0 inge, 

96(c168, 	q68 W6(C168, = w za aE {107, 111, 127, 123, 235, 251, 255), 

96(q68, = q69 xv6(q68, a) = e za aE {15, 31, 63, 47), 

96(q6s, = q71 w6(q68, a) = e za ae {11, 43), 

960168, = q F0  w6(q68, a) = 0 inge, 

96(q69, a) = q69 N/60169, = e za ae {254, 255, 246, 247, 214, 215, 126, 127, 118, 119, 

86, 87), 
96(q69, a) = cpo W60169, = e za aE 1122, 123, 114, 115, 82, 83, 250, 251, 242, 243, 210, 

211), 
96(q69, a) = q72 W6(g69, a) = e za ae {95, 223), 

960169, = q73 v6(q69, a) = e za ae {91, 219), 

960169, = q77 W6(g69, a) = n za ae {216, 217), 

96(q69, a) = q F0  w6(q69, a) = 0 inge, 
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96017o, = 
67}, 

(1)6(q70, a) = 
96(470, a) = q76 

960170, = qFo  

96(q71, = q71 

96(q71, = q69 

960171, 

964171, = q72 

94(171, = q74 

96(qm a) = q F0  

kii6(q70, a) = e za ae {234, 235, 226, 227, 194, 195, 106, 107, 98, 99, 66, 

xlf6(q70., a) = e za ae {203, 75}, 

W6(qm, a) = w za ae {200, 201}, 

II/4q70, a) = 0 inge, 

w6(q71, a) = e za aE {66, 67, 98, 99, 106, 107), 

xv6(q71, a) = e za ae{110, 111, 102, 103, 70, 71}, 

W6(q71, = 0 za ae (72, 73), 

W6(q71, a) = e za a = 79, 

MI6(q71, a) = e za a = 75, 

‘116(q71, a) = 0 inge, 

6(q72, a) = q77 w6(q72, a) = n za a e (248, 249), 

96(g72, a) = q72 xv6(q72, a) = e za ae {127, 255}, 

960172, = q73 w6(q72, = e za ae {123, 25 1 ), 

96(q72, a) = q F0  iii6(q72, a) = 0 inge, 

96(q73, = q76 W60473, = w za ae {72, 73, 104, 105, 232, 233}, 

96(qn, a) = q73 W60173, 	e za ae {107, 235), 

96(q73, a) = qF0  w6(q73, a) = 0 inge, 

96(q74, = q Fi  x4r6(q74, = 0 za ae {104, 105), 

96(q74, a) = q74 w6(q74, a) = e za a = 107, 

96(q74, a) = q75 N 16(q74, a) = e za a = 111, 

96(q74, a) = q F0  w6(q74, a) = 0 inge, 

96(q75, = q75 w6(q75, a) = e za ae {127, 255), 

96(q75, = Q77 11/60175, = n za ae {248, 249), 

96(q75, = q73 W6(475, a) = e za aE (123, 251), 

96(q75, a) = ci F0  w6(q75, a) = 0 inge. 

96(q76, = qn w6(q76, a) = n za ae {210, 114, 115, 122, 123, 82, 242, 243, 250, 251, 

219, 83, 211, 91}, 
96(q76, a) = q76 w6(q76, a) = w za ae beAl b = ao+a12+ a222+a323+424+a525+a626 a727, 

a6 = 1}, 
96(c06, a) = q Ft,  w6(q76, a) = 0 ina6e, 

96(q77, a) = q77 tv6(qn, a) = n za a = 123, 
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96(q77, a) = q77 Ilf6(q77, = w za aE {104, 105, 107, 232, 233, 235), • 

96(q77, a) = q78 1156(q77, a) = w za aE {248, 249, 251), 

(p6(qn, a) = q81 6(q77 , a) = s za a = 41, 

96(qn, a) = q F,  xv6(q77, a) = 0 za aE {11, 43), 

96(cf77, 	q F0  1V6(g77, a) = 0 inge, 

9648, = q78 ‘116(q78, 	w za a = 255 , 

96(qn, = qso W6(:178, a) = e za aE {31, 63), 

960178, = q79 '416(:178, a) = w za a = 127, 

96(q78„ a) = q Fo w6(q78, a) = 0 inge, 

96(q79, a) = q79 w6(q79, a) = w za aE {107, 111), 

960179, = qso W60179, = e za aE (11, 15, 43, 47), 

96(g79, a) = q Nt6(q79, a) = 0 inge, 

96(q80, a) = qn w6(q80, a) = n za aE {248, 249, 251), 

96018o, = cis() W6(ciso, a) = e za a e { be AI b = ao+a12+a222+a323+aa4+a525-Fa626+a727,  

at = 1), 
96(q80, a) = q1 w6(q80, a) = 0 inge, 

960181, = q81 N160181, = w za aE {82, 83, 91, 114, 115, 122, 123, 70, 71, 79, 102, 103, 

110, 111, 66, 67, 75, 98, 99, 106, 107), 

960181, = q Fi  xi/6(qm, = 0 za aE {10, 11, 14, 15, 42, 43, 46, 47), 

960181, = (40  w6(q8i, a) = 0 inge, 

Neka je M = {194, 195, 198, 199, 202, 203, 206, 207, 226, 230, 234, 235, 238, 239}cA. 

Tada, 
Waqks, ({qi}, a)) = xv6(qi, ({qk6}, a)) za iE {1, 2, 3, 4, 5, 6, 7), aEA, 

wk6(qk6, ({qg}, a)) = 0 aE M1= {202, 206, 234, 238, 194, 198, 226, 230}cM , 

Niks(qks, ({qO, a)) = W6(qs, ({qk6}, a)) za a0M1, 

Wk601k6, ({q9}, a)) = 0 aeMi = {195, 194, 203, 239, 207, 235}cM, 

N11(646, (N4 ,  a)) = v6(q9, ({qk6), a)) za asesni, 

Nik646, ((glo}, a)) = 0 aE M1= {195, 194, 203, 239, 207, 235, 198, 199}cM, 

mik6(qk6, ((glo}, a)) = xv6(q10, ({qk6}, a)) za aoMi, 

1111(6046,  (N20, a)) = 0, a€A, 

960129, ({qk6}, a)) = q31 w6(q29, ({qk6}, a)) = e za aEM 
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6(q29, ({X} , a)) = q F0  4/6(q29, ((k}, a)) = 0 za aEM, tj. alto se automati A6, K6 ne 

susretnu, 

W(646, ({c130}, a)) = 0, aeA, 

96(q3o, ({qk6}, a)) = q31 N/6(q30, ({q1,6}, a)) = e za ae (194, 195, 198, 199}c_M, 
96(q3o, ({X}, a)) = q, 11/6(q30, ((X}, a)) = 0 za ae {194, 195, 198, 199), tj. ako se 

automati A6, K6 ne susretnu. 

Kolektiv S8 = (As, K8) je definisan na sljedeei naoin: 

Q8 = {gi I ie(1, ..., 89)} L.) QF, 

98(qi, a) = q4 .418(qi, a) = n za a = 148, 

98(gi, a) = q2 xi/8(qi, a) = w za ae {208, 212), 

98(gi, a) = q9 xi/8(g', a) = w za aE {80, 84), 
98(g', a) = (60  Ws(qi, a) = 0 inge, 

98(q2, a) = q2 w8(g2, a) = w za ae {255, 223, 214, 215, }, 
(p8(q2, a) = q3 x4/8(q2, a) = e za ae (22, 23, 31, 150, 151, 159), 

98(q2, = q9 ws(q2, a) = w za ae {127, 95, 86, 87), 

98(q2, a) = g F0  xv8(q2, a) = 0 inge, 

98(q3, a) = qa xv8(g3, a) = n za ae (208, 212, 240, 244, 248, 252), 

94(13, a) = q3  w8(q3, a) = e za ae ( beAl b = ao+a12+a222+a323+a424+a525+a626+a727, ai 

= 1), 
(1) 8(q3, a) = g 10  xi/8(q3, a) = 0 inge, 

p8(g4, a) = q5  4/8(q4, a) = w za aE {208, 212, 240, 244), 

98(q4, a) = q2 xv8(g4, a) = w za ae {248, 252), 

98(q4, a) = q6  xi/8(q4, a) = e za ae {74, 78, 202, 94, 206, 218, 106, 110, 234, 126, 238, 

250, 210, 242), 
98(q4, a) = q4 xv8(q4, a) = e za aE {214, 246, 222, 254), 

98(g4, a) = q9 ‘118(q4, a) = w za ae {120, 124), 

98(q4, a) = g F0  xi/8(u a) = 0 inge, 

98(q5, a) = q5 w8(q5, a) = w za aE (214, 246), 

98(q5, a) = q2 w8(q5, a) = w za ae (222, 254), 
98(q5, a) = q F.0  xv8(q5, a) = 0 inge, 

vs(q6, = q6 W8(q6, a) = e za ae (98, 102, 118, 246, 226, 230, 66, 70, 86, 214, 194, 

198), 
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98(q6, a) = q7 ivs(q6, = w za ae {112, 116, 244, 240, 80, 84, 208, 212), 

p8(q6, a) = qv°  w8(q6, a) = 0 inge, 

98(q7, a) = q7  w8(q7, a) = w za ae {98, 102, 118, 246, 66, 70, 86, 214, 242, 210), 

98(q7, a) = qs xv8(q7, a) = w za ae {74, 78, 94, 218, 106, 110, 126, 250, 254, 222), 

98(q7, a) = q7 mr8(q7, a) = w za ae {226, 230, 194, 198), 

p8(q7, a) = q8 tif8(q7, a) = w za ae {202, 206, 234, 238), 

q)8(q7, a) = qF0 w8(q7, a) = 0 inge, 

(p8(q8, a) = qs  1118(Clg, a) = w za ae {255, 223, 215, 251, 219, 211, 71, 79, 111, 107, 75, 67, 

214, 66, 210), 
98(q8, a) = qio ws(q8, a) = e za ae {22, 23, 31, 150, 151, 159), 
p8(q8, a) = qii w8(q8, a) = n za ae {18, 19, 27, 146, 147, 155), 

98(q8, a) = qs ws(q8, a) = w za ae (203, 207, 194, 195, 198, 199, 235, 239), 

(p8(q8, a) = q 1.0  w8(18, a) = 0 inge, 

98(q9, a) = q9 mf8(q9, a) = w za ae (211, 67, 210, 66, 255, 223, 70, 71, 107, 75, 215, 111, 

79, 219, 251, 214), 
98(q9, a) = qio 418(q9, a) = e za ae {22, 23, 31, 150, 151, 159), 

98(q9, a) = qii w8(q9, a) = n za ae {18, 19, 27, 146, 147, 155), 

p8(q9, a) = qio Ws(q9, a) = e za ae {203, 207, 194, 195, 198, 199, 235, 239), 

98(q9, a) = qF.0  ws(q9, a) = 0 inge, 

98(qi0, a) = qii xv8(qio, a) = n za ae {210, 211, 219, 218, 250, 251, 242), 

98(qio, a) = qio xt18(g1o, a) = e za ae ( beAt b = ao+a
12+a224a323+a424+a525+a626+a727, 

= 1), 
98(cho, a) = q F0  ‘118(q10, a) = 0 inge, 

98(qii, a) = qii xv8(qn, a) = w za ae (214, 66, 194, 210, 248, 104, 232, 203, 215, 211, 67, 
195, 216, 200, 72, 255, 223, 251, 219, 107, 75, 235, 249, 233, 105, 217, 201, 731, 
98(qii, a) =qii Ni8(qu, a) = n za ae {18, 19, 24, 25, 28, 29, 27, 146, 147, 152, 153, 155), 

9s(qii, a) = q12 Wit(qii, a) = e za a e {22, 23, 31, 150, 151, 159), 

98(qn, a) = q13 w8(qn, a) = w za ae {253, 125, 221, 93, 95, 127, 88, 92, 220, 252, 124, 

120, 121, 89), 
98(qii, a) = q15 ws(qii, a) = e za ae {10, 14, 30), 

98(qai, a) = q17 Ws(qii, a) = e za ae (26, 154, 158), 

94(111, 	qF0  NI8(qii, = 0 inane, 

98(q12, = qii Nis(q12, a) = n za ae {210, 211, 216, 217, 219, 248, 249, 251), 

98(412, a) = q12 w8(g12, a) = e za ae( beN b = ao+aa+a222+a323+a424+a525+8626+a727, 

= 1), 

(08(112,  a) = c1F0  Ws(q12, a) = 0 inge, 
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98(q13, = q13 ‘1/80113, = w za ae {107, 111, 214, 223, 255, 127, 215, 95), 

980113, = q14 11180113, = e za ae {11, 15, 7, 43, 47), 

980113, = q15 xi/An, = n za ae (22, 23, 31, 63), 

(1)40:113, = q Fc,  w8(q13, a) = 0 inge, 

98014, = q14 W8(g14, = e za ae {107, 111, 79), 
98(q14, = qi5 ‘118(q14, = n za ae {88, 89, 92, 93, 95, 125, 127, 120, 121, 124), 

98(q14, a) = q F0  Ag8(q14, a) = 0 inge, 

4:Ps(q15, = qiS Ws(q15, = e za aE {246, 63, 30, 10, 14, 110, 111, 214, 66, 70, 86, 254, 
126, 127, 106, 107, 43, 47, 62, 46, 42, 255, 31, 15, 11, 118, 98, 102}, 
980115, = q15 ‘1180115, = n za aE (56, 60, 124, 120, 24, 28, 112, 116, 80, 84), 

94q15, = q16 Ws(q15, a) = w za ae {208, 212, 240, 244, 248, 252), 

94q15, = q17 ws(q15, a) = e za ae (154, 158, 26, 186, 190, 58, 59, 155, 159, 187, 191, 
215, 211, 210, 250, 251, 242, 243, 247, 99, 103, 114, 115, 119, 122, 123, 67, 71, 82, 83, 
87, 250), 
980115, = q F0  ws(q15, a) = 0 inge, 

(p8(q16, a) = q15 xv8(q16, a) = n za ae {30, 31, 62, 63, 86, 118, 126, 127), 

98(q16, = q16 ws(q16, a) = w za ae ( beAl b = ao+842+a222+a323+a424+a525-1-a626+07, 

a6 = 1), 
98(q16, a) = ch.0  ws(q16, a) = 0 inge, 

98(q17, = q17 vs(qr, = e za ae {66, 67, 70, 71, 86, 87, 98, 99, 102, 103, 106, 107, 
110, 111, 118, 119, 126, 127, 214, 215, 246, 247, 254, 255, 234, 235, 238, 239, 194, 195, 
198, 199, 226, 227, 230, 231, 242, 243, 251), 

98(q17, = qis *qv, a) = s za ae {93, 95, 75, 79, 203, 207, 220, 216, 88, 89, 92, 219, 
223, 221, 217, 72, 73, 91, 200, 201), 
98(q17, a) = q F0  mis(qr, a) = 0 inge, 

q)80118, = gig ws(qis, a) = e za ae {107, 66, 67, 75, 31, 22, 23, 235, 203, 194, 195, 27, 
18, 19, 255, 251, 223, 219, 214, 210, 215, 211, 159, 151, 150, 155, 146, 147), 

98(q18, 	= q18 xv8(q18, a) = s za ae {24, 25, 72, 73, 152, 153, 216, 217, 200, 201, 184, 

56), 
98(qis, = q19 ws(q18, a) = w za ae {104, 105, 232, 233, 248, 249), 

98(418, a) = q20 Airs(q18, a) = e za ae (154, 158, 30, 62, 63, 59, 58, 26, 254, 250, 186, 187, 

190, 191), 
98(clis, = q22 418(q18, a) = w za ae (80, 112, 120), 

98(q18, a) = q F0  ws(115, a) = 0 inge, 

98(119, a) = qis ws(cD9, a) = s za ae {223, 219, 203, 75, 31, 159, 27, 155), 
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Pg(clo, 	q19 11/019, = w za ae beAl b = 	 44' ao+ai2+a222+a323+a" /4- a
525+a626+07, 
 

a6 = 11, 
98(q19, a) = qF0  w8(q19, a) = 0 inge, 

(p8(q2o, 	= (Do ws(q20, a) = e za ae (235, 246, 

p8(q20, a) = q21 ws(q20, a) = w za ae (208, 212, 

(P8<q2o, 	= q22 xv8(q20, a) = s za ae {104, 232, 

98(q2o, 	= qFO 1118(g20, a) = 0 inge, 

214, 
224, 

248, 

251, 254, 255, 
240, 244), 
252), 

250, 107), 

94q21, = q22 1114(121, a) = s za ae {154, 158, 30, 62, 58, 26, 254, 250, 186, 190}, 

(P80121, a) = (121 Ni8(g21, a) = w za a e { beAl b = ao+a12+a222+a323+a424+a525-4-a626+a727, 

a6 = 1), 
98(q21, a) = ch.°  kir8(q21, a) = 0 inge, 

94q22, 
126, 214, 
980122, 
98(q22, a) 
94q22, 
98(q22, 

= q22 Ws(q22, a) = w za ae {246, 66, 98, 120, 80, 112, 106, 107, 255, 127, 
86, 118, 248, 240, 208, 70, 102, 110, 124, 116, 84, 252, 244, 212, 111), 

= q22 11/8(q22, a) = s za ae {14, 46, 28, 60, 62, 30, 24, 56, 10, 42), 

= q23 xv8(q22, a) = e za ae (11, 15, 31, 43, 47, 63), 

= q24 mi8(q22, a) = w za ae {222, 78, 95, 223, 94, 74, 79, 75), 

q25 w8(q22, a) = e za ae {235, 203, 226, 194, 202, 234, 198, 230, 206, 

254, 

238, 

207, 239), 
(P8(q22, a) = q,0  w8(q22, a) = 0 inge, 

98(q23, a) = qn xii8(q23, a) = s za ae {126, 120, 106, 124, 252, 248, 110, 254}, 

980123, = q23 11/A23, a) = e za ae ( beAl b = ao-Fa12+a222+a323+a424+a525+a626+a727, 

al  = 1), 
98(g23, a) = q F0  xi/8(q23, a) = 0 inge, 

(P4q24, = q24 x1/8(q24, a) = w za ae (215, 87, 67, 71, 214, 86, 70, 66), 

94q24, = (125 W8(q24, a) = e za ae {194, 195, 198, 199), 

98(q24, a) = q F0  ws(q24, a) = 0 inge, 

98(q25, = (125 x114(125, = e za ae ( be Al b = ao+a12+a222+a323+a424+a525+a62 -Fa727, 

al = 1, a4 = 0), 
(P8(q25, 	= q25 x118(g25, a) = n za ae beAl 245_b31 iii 56.b63 iii 80.51195 iii 

112.35_127), 
98(g25, a) = q26 xi/8(q25, a) = n za ae {beAl 144*•5_159 iii 1845_1191}, 

98(q25, a) = q F0  tv8(q25, a) = 0 ina6e, 

98(q26, a) = q26 w8((126, a) = w za ae{ beAl 64b.103 iii 112.1119 iii 192.b31 iii 

240s115247}, 
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98(q26, = q26 W8(g26, a) = n za ere beAl 16.25 i1i b = 27i1i b = 28 ili b = 29 ili b = 

(p8N26, = q46 11/426, = e za ae {26, 58, 186, 190, 154, 158}, 
98026, = q27 41426, a) = w za aE (106, 110, 122, 126, 234, 250, 254, 238), 
98(q26, a) = q30 vs(q26, a) = e za ae {10, 42), 
pg(q26, a) = cbg ws(qu, a) = e za ac { 14, 30, 46, 62}, 
98(426, a) = q F0  w8(q26, a) = 0 inge, 

co8(q27, = q27 W8(g27, a) = w za ae {107, 111, 127, 123, 235, 239, 251, 255), 
98(q27, = q28 W80127, = e za RE {15, 31, 63, 47), 
(Ps(q27, = 416 itig(q27, a) = e za ae {27, 187, 59, 155, 159, 191), 
94q27, = (130 W8(g27, a) = e za ae 111, 43), 
98027, = q,0  kJ/8(q27, a) = 0 inge, 

94q2s, = q28 w8(q28, a) = e za ae (254, 255, 246, 247, 214, 215, 126, 127, 118, 119, 
86, 87), 
98(q28, = q29 Ava(q28, a) = e za ae (122, 123, 114, 115, 82, 83, 250, 251, 242, 243, 210, 
211), 
98012s, = q31 vs(q28, a) = e za ae {95, 223), 
98(q2s, a) = Q32 11/8(g28, a) = e za ae {91, 219), 
98(q2s, a) = q36 tv8(q28, a) = n za ae {216, 217), 
98028, = q53 w8(q28, a) = n za ae {220, 221), 
94q28, = q F0  W8(g28, a) = 0 mace, 

ps(q29, a) = q29 v8(q29, a) = e za aE {234, 235, 226, 227, 194, 195, 106, 107, 98, 99, 66, 
67), 
(Ps(q29, = q32 W8(g29, a) = e za aE {203, 75), 
98(q29, 	= gas Nis(q29, a) = e za ae {239, 207, 231, 238, 199, 230, 198, 111, 110, 102, 
70, 71, 103, 79), 
980429, = q35 Wg(q29, a) = w za ae {200, 201, 72, 73), 
98(q29, a) = q FO  wg(q29, a) = 0 inge, 

98(q30, = q30 w8(q30, a) = e za a€ (66, 67, 98, 99, 106, 107), 
pg(q30, a) = q28  ws(q30, a) = e za ae (110, 111, 102, 103, 70, 71), 
98(q30, a) = q31 vs(q30, a) = e za a = 79, 
98(q30, a) = q33  ws(q30, a) = e za a = 75, 
94qm, a) = q F.0  wg(q30, a) = 0 inge, 

98(q31, = q36 w8(q31, a) = n za ae {248, 249), 
(Ps

,/
(g31,= q53 Nis(q31, a) = n za ae (252, 253), 

980131, = q31 W8(g31, a) = e za ae (127, 255), 
vs(q31, = q32 W80131, = e za ae {123, 251), 
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8(q31, a) = q }.0  wg(q31, a) = 0 inge, 

P80132, = q35 W8(g32, a) = w za aE {72, 73, 104, 105, 232, 233), 

P8(g32, a) = q32 1118032, = e za aE {107, 235), 
9A32, a) = q47 xii8(q32, a) = e za a = 1 1 1, 

p8(g32, = q F0  xy8(q32, a) = 0 inge, 

(p8(q33, a) = q33 kv8(q33, a) = e za a = 107, 

94q33, = q34 Ni8(q33, = e za a = 1 11, 
p8(q3 3, a) = q 1.0  wg(q33, a) = 0 inge, 

98(q34, a) = C34 XII8(q34, = e za aE {127, 255), 

98(q34, a) = q36 wg(q34, a) = n za aE {248, 249), 

(p8(q34, a) = q32 W8(q34, a) = e za aE {123, 251), 
98(q34, a) = q F0  wg(q34, a) = 0 inge. 

98(q35, 	= Q36 W80135, = n za aE {210, 114, 115, 122, 123, 82, 242, 243, 250, 251, 
219, 83, 211, 91), 
98(q35, a) = q35 , Wq35, a) = w za aE { be Al b = ao+a12+a222+a323+a424+ 25+a626+a727, 

a6 = 1), 
98(835, a) = q p0  w8(q35, a) = 0 inane, 

98(836, a) = q36 418(q36, a) = n za a = 123, 

98(q36, a) = q36 yr8(q36, a) = w za aE {104, 105, 107, 232, 233, 235), 

98(q36, a) = q37 xif8(q36, a) = w za aE {248, 249, 251), 

98(q36, a) = 448 wg(q36, a) = w za aE {120, 121, 124, 125), 

98(q36, a) = q42 kvg(q36, a) = w za aE {252, 253), 

98(q36, a) = q40 w8(q36, a) = s za a = 189, 

(p8(q36, a) = q F0  1118(g36, a) = 0 inge, 

ps(q37, a) = q37 w8(q37, a) = w za a = 255, 

98(q37, a) = q39 1.1.18(q37, a) = e za aE {31, 63), 

98(137, a) = q50 ws(q37, a) = e za aE {159, 191), 

98(q37, a) = q38 1.118(g37, a) = w za a =127, 

8(q37, a) = q Fcs  ws(q37, a) = 0 inate, 

(pg(g38, a) = q38 xv8(q38, a) = w za aE {107, 111), 

98(q3g, a) = q39 ws(q38, a) = e za aE {11, 15, 43, 47), 

98(838, a) = qq,v  w 8(q3 8, a) = w za aE {239, 235), 

98(g38, a) = qF0  wg(q38, a) = 0 inge, 

98(q39, a) = q36  lirs(q38, a) = n za aE {248, 249, 251), 
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98(q39, a) = q39 tv8(q39, a) = e za ae ( beAl b = ao+a12+a222+a3231-a424+a525+a626+a727, 

= 1), 
98(g39, a) = (1 F0  4/8(q39, a) = 0 inge, 

98(g40, a) = q40 41440, = w za (lc {82, 83, 91, 114, 115, 122, 123, 70, 71, 79, 102, 103, 

110, 111, 66, 67, 75, 98, 99, 106, 107), 
98(q40, a) = q4i w8(q43, a) = e za ae {10, 11, 14, 15, 42, 43, 46, 47), 

pg(q4,3, = q 1.0  w8(q40, a) = 0 ina'oe, 

98(q41, = q53 ws(q41, a) = n za a = 189, 
98(q41, = q41 W80141, = n za ae {122, 123, 114, 115, 82, 83, 91), 

a222±a323+a424+a525+a626+a727,  
9804i, 	q41 ‘118010, = e za ae{ belki b = ao+a12+ 

= 1), 
980141, = q Fc,  ws(q41, a) = 0 inge, 

98(q42, a) = q42 .418(q42, a) = w za a = 255, 

98(g42, a) = q43 w8(q42, a) = e za aE {31, 191, 63, 159), 

98(442, a) = q4s ws(q42, a) = w za a = 127, 

980142, = q F0 ws(q42, a) = 0 inge, 

98(q43, a) = q43 W8(g43, a) = e za a = 255, 

98(q43, = q53 1114 ■443, a) = n za ae {252, 253), 

980443, = qpo  N/8(g43, a) = 0 inge, 

98(q44, a) = q44 w8(q44, a) = w za ae {251, 255}, 

98(844, 	845 lifs(q44, a) = e za ae {31, 191, 27, 63, 159, 187, 59, 155), 

98(q44, a) = cfro  wx(q44, a) = 0 inge, 

98(q45, = q48 11/8(g45, a) = w za aE {248, 249), 

94(145, = q45 w80:145, 	e za ae { beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

= 1), 
98(q45, a) = q F0  wg(q45, a) = 0 inge, 

98046, = q48 mrs(q46, a) = w za ae {216, 217, 220, 221, 88, 89, 92, 93), 

98(q46, a) = q47 wg(g46, a) = e za ae {223, 79, 95, 75, 219, 203, 207), 

98(q46, a) = q46 xvs(q46, a) = e za ae { beAl b = ao+a12+a222+a323+424+a525-1-a626+a727, 

al = 1), 
98(q46, a) = q F0 mig(q46, a) = 0 inge, 

94(w, = q47 W8(g47, a) = e za ae {111, 127, 107, 251, 235, 255, 239), 
(p8(q47, = q48 w8(q47, a) = w za aE {248, 249, 252, 253, 120, 121, 124, 125), 
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980147, = ciF0  kv8(q47, a) = 0 inge, 

98(q48, a) = q48 w8(q48, a) = w za aE {255, 127, 223, 95, 111, 79, 247, 119, 215, 87, 103, 
71, 67, 99, 75, 107, 126, 254, 110, 246, 214, 118, 86, 70, 102, 106, 98, 66}, 

98(q48, = q50 1118(g48, a) = e za a e {158, 159, 190, 191}, 

98(q48, a) = q;  w8(q48, a) = 0 inade, 

94q49, = q49 ‘Vg(0149, = w za a e {251, 211, 243, 250, 210, 242, 255, 214, 246, 254, 

219, 215, 247, 223), 
984149, = C150 W8049, = e za ae {30, 31, 62, 63, 158, 159, 190, 191), 

98449, = C160 W80149, = n za ae {187, 155, 59, 27, 186, 154, 58, 26}, 

(Ps(q49, = GI F0  NI8(q49, a) = 0 ina6e, 

(p8(q50, a) = q60 w8(q50, a) = n za ae {251, 211, 243, 250, 210, 242, 219), 
98(q5o, a) = q53 wg(q5o, a) = n za ae (216, 217, 220, 221, 248, 249, 252, 253), 

98(q50, a) = q5o W80:150, = e za ae { bEAt b = ao+ai2+a222+a323+a424+a525+a626+a727, 

= 1), 

(1)8(q50, = q ;  ws(q50, a) = 0 inge, 

98(q51, a) = gsi w8(q51, a) = w za ae (255, 223, 214, 215, ), 

94q51, = 1152 1118(qm, a) = e za ae {22, 23, 31, 150, 151, 159) ; 

 (p8(q51, a) = q58 w8(q51, a) = w za ae (127, 95, 86, 87), 

(p8(q51, a) = q Fo ws(q51, a) = 0 inge, 

98(q52, = q53 W8(g52, a) = n za ae (208, 212, 240, 244, 248, 252), 

98(q52, = q52 ws(q52, a) = e za ae beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

at = 1), 
980152, = q F0  ws(q52, a) = 0 inge, 

94q53, = q54 x1180153, = w za ae (208, 212, 240, 244), 

98(q53, a) = q51 w8(q53, a) = w za ae (248, 252), 

98(q53, a) = q55 w8(q53, a) = e za ae (74, 78, 202, 94, 206, 218, 106, 110, 234, 126, 238; 

250, 210, 242), 
9s(q53, = q53 w8(q53, a) = e za ae {214, 246, 222, 254), 

(p8(q53, a) = q ;  wg(q53, a) = 0 inge, 

q)8(q54, a) = q54  ws(q54, a) = w za ae (214, 246), 

98(q54, a) = q51 w8(q54, a) = w za ae {222, 254), 

98(q54, a) = q;  w8(q54, a) = 0 inge, 
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98(g55, a) = q55 W80155, = e za aE {98, 102, 118, 246, 226, 230,.66, 70, 86, 214, 194, 

198), 

• .. , (Pg(q55, = q56 ‘118(g55, a) = w za a€ {112, 116, 244, 240, 80, 84, 208, 212), 

	

980155, 	q Fo  N/8(g55, a) = 0 inade, 

98056, = q56 11/84156, = w za aE {98, 102, 118, 246, 66, 70, 86, 214, 242, 210), 

98(q56, a) = q57 W8(q56, = w za ae {74, 78, 94, 218, 106, 110, 126, 250, 254, 222), 

98(q56, a) = q56 xv8(q56, a) = w za ae {226, 230, 194, 198), 
98(q56, = q57 x1/8(q56, = w za ae {202, 206, 234, 238}, 
94C156, a) = q F0  tv8(q56, a) = 0 inade, 

	

98(q57, 	= CI57 W8(C18, = w za aE {255, 223, 215, 251, 219, 211, 71, 79, 111, 107, 75, 
67, 214, 66, 210), 
98(q57, a) = q59 w8(q57, a) = e za ae { 22, 23, 31, 150, 151, 159), 

98(q57, a) = q60 igs(q57, a) = n za ae {18, 19, 27, 146, 147, 155}, 
98(q57, = q57 x1/8(q57, a) = w za ae {203, 207, 194, 195, 235, 239, 198, 199), 

98(q57, = (I F°  wg(q57, a) = 0 inade, 

	

94q58, 	= q58 ‘118(q9, = w za ae (211, 67, 210, 66, 255, 223, 70, 71, 107, 75, 215, 

111, 79, 219, 251, 214), 
98(q58, a) = q59 xv8(q58, a) = e za ae {22, 23, 31, 150, 151, 159}, 

vs(q58, a) = q6o ws(q58, a) = n za ae {18, 19, 27, 146, 147, 155), 
98(q58, = q58 xi/8(q58, = w za ae {203, 207, 194, 195, 235, 239, 198, 199}, 

98(q58, a) = q Fo  xv8(q58, a) = 0 inade, 

98(q59, = q6o 4180159, = n za ae {210, 211, 219, 218, 250, 251, 242}, 

984159, = q59 Ws(q59, = e za ae { beAl b = ao+al2+a222+a323+424+a525+a626+a727, 

al = 1), 
98059, = q Fc,  ws(q59, a) = 0 inade, 

98(q60, a) = q60 11/8(g60, a) = w za ae {214, 66, 194, 210, 248, 104, 232, 203, 215, 211, 67, 
195, 216, 200, 72, 255, 223, 251, 219, 107, 75, 235, 249, 233, 105, 217, 201, 73}, 

cos(q6o, = q6o ws(q60, a) = n za ae {18, 19, 24, 25, 28, 29, 27, 146, 147, 152, 153, 155), 

98(q60, a) = q6 1  lifs(C160, a) = e za ae {22, 23, 31, 150, 151, 159}, 

98(q60, a) = q62 ws(q60, a) = w za aE (253, 125, 221, 93, 95, 127, 88, 92, 220, 252, 124, 

120, 121, 89}, 
98(q60, a) = q64  418(q60, a) = e za ae {10, 14, 30}, 

9806o, = qF0  xv8(q6o, a) = 0 inade, 

98(q61, = q6o lifs(q61, a) = n za ae {210, 211, 216, 217, 219, 248, 249, 251), 

98(q61, = q61 418(q61, = e za ae beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

al = 1), 
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98(q61, = q F0  kv8(q61, a) = 0 inge, 

9s(q62, = c162 N/80162, = w za ae {107, 111, 214, 223, 255, 127, 215, 95), 

980162, = q63 lif4q62, = e za C/E { 11, 15, 7, 43, 47), 

98(c162, = q64 Nis(q62, a) = n za aE {22, 23, 31, 63), 

980162, = q Fc,  w8(q62, a) = 0 inge, 

98(q63, = C163 W8(g63, a) = e za RE {107, 111; 79), 

980163, = q64 x14(g63, a) = n za ae {88, 89, 92, 93, 95, 125, 127, 120, 121, 124), 

980163, = qF0 w8(q63, a) = 0 inge, 

98(q64, a) = q64  NJ 4(164, a) = e za ae (246, 63, 30, 10, 14, 110, 111, 214, 66, 70, 86, 254, 
126, 127, 106, 107, 43, 47, 62, 46, 42, 255, 31, 15, 11, 118, 98, 102), 
(p8(q64, a) = q64 w8(q64, a) = n za ae (56, 60, 124, 120, 24, 28, 112, 116, 80, 84), 
p8(q64, a) = q65 w8(q64, a) = w za ae {208, 212, 240, 244, 248, 252), 

98(q64, a) = q66 w8(q64, a) = e za ae (242, 247, 243, 119, 114, 115, 103, 99, 250, 251, 

122, 123, 215, 210, 211, 67, 71, 87, 82, 83), 

p8(q64, a) = 	kii8(q64, a) = 0 inge, 

980165, = q64 ws(q65, a) = n za ae {30, 31, 62, 63, 86, 118, 126,127}, 

980165, = q65 W8(g65, a) = w za ae{ beAl b = a o+aa+a222+a323+a424+a525+a626+a727, 

a6 = 1}, 

98(q65, = ci 0  Ws(q65, a) = 0 inaie, 

p8(q66, a) = q66 w8(q66, a) = e za ae {66, 67, 106, 107, 98, 99, 194, 195, 226, 227, 234, 

235), 
980166, = q67 mr8(q66, a) = s za ae (223, 219, 216, 217, 200, 201, 203, 91, 95, 75, 79, 

72, 73), 
98(q66, a) = q F0  ws(q66, a) = 0 ina6e, 

98(q67, = q67 ‘1180167, = e za ae {107, 66, 67, 75, 31, 22, 23, 235, 203, 194, 195, 27, 
18, 19, 255, 251, 223, 219, 214, 210, 215, 211, 159, 151, 150, 155, 146, 147), 

98(q67, 	‘118.(g67, a) = s za ae {24, 25, 72, 73, 152, 153, 216, 217, 200, 201, 184, 

56), 
98(q67, = q68 414q67, a) = w za (1E004, 105, 232, 233, 248, 249), 

980167, = q69 W8(g67, a) = e za ae {154, 158, 30, 62, 63, 59, 58, 26, 254, 250, 186, 187, 

190, 191), 

cos(q67, = c71 mr8(q67, a) = w za ae {80, 112, 120), 

94(167, = q73 ws(q67, a) = w za aE {88, 89, 121), 

98(q67, a) = (fro  w8(q67, a) = 0 inge, 
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P50168, = q67 N18(g68, a) = s za ae {223, 219, 203, 75, 31, 159, 27,A 55), 

98(g68, a) = q68 Ws(q68, = w za ae {.beAl b = ao+ai2+a222+a323+a424+a525-Fa626+a727, 
a6  = 1), 

98(q68, a) = q Ws(q68, a) = 0 inade, 

980169, = q69 1.1180169, = e za aE (235, 246, 214, 251, 254, 255, 250, 107), 

980169, = qio 4/8(q69, = w za ae {208, 212, 224, 240, 244), 

94q69, = q71 W8(q69, = s za ae {104, 232, 248, 252), 
98(q69, a) = qp.0  Ws(q69, a) = 0 inade, 

94q7o, = g71 v8(g7% a) = s za ae {154, 158, 30, 62, 58, 26, 254, 250, 186, 190), 

98(qm, = q7o W8(q70, a) = w za ae { beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 
a6 = 1), 
98(q70, a) = q Fo  xv8(q70, a) = 0 inade, 

(*gm = q71 wg(qn, = w za ae (246, 66, 98, 120, 80, 112, 106, 107, 255, 127, 254, 
126, 214, 86, 118, 248, 240, 208, 70, 102, 110, 124, 116, 84, 252, 244, 212, 111), 
98(q71, a) = q71 xv8(qn, a) = s za aE (14, 46, 28, 60, 62, 30, 24, 56, 10, 42), 

914q71, = q72 Ws(cln, = e za ae f 11, 15, 31, 43, 47, 63), 

98(q71, a) = q73 w8(q71, a) = w za ae {222, 78, 95, 223, 94, 74, 79, 75, 253, 221, 249, 217, 
125, 92, 93, 121, 88, 89, 216, 220), 
98(q71, a) = qF0 xi/8(q71,  a) = 0 inade, 

98(q72, a) = q71 ws(gn, a) = s za ae {126, 120, 106, 124, 252, 248, 110, 254), 
98(q72, a) = q72 ‘118(q72, a) = e za ae ( beAl b = a0+0+a222+a323+a424+a5254-a626+07, 

= 1), 
98(q72, = q F0  N/8(q72, a) = 0 inade, 

98(q73, a) = q73 1118(q73, a) = w za ae ( beAl b = ao+a12+a22 2+a323+a424+a525+a626+a727, 

a6 = 1), 
98(q73, a) = q F0  tvg(qn, a) = 0 inane, 

98(q74, a) = q74 x1/8(g25, a) = e za ae {-be Al b = ao+aa +a222+a323+a424+a525-Fa626+a727, 
= 1, = 0), 

98(q74, a) = q74 w8(q74, a) = n za aE{ beAl 	 56 63 iii 80:5.95 ili 

112_11.127}, 
98(q74, a) = q75 x1/8(q74, a) = n za ae {be Al 144b159 ili 184191}, 
98(g74, a) = q Fo  xi/s(qm, a) = 0 inade, 

98(q75, a) = q75 xii8(q26, a) = w za ae beAl 64_b.103 iii 112119 iii 192.231 ili 
240.b5247}, 
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98(q75, a) = q75 v8(g75, a) = 11 za aE { bGAI 16.1)29 iii b = 31ili 144.b_159}, 
98(c7s, a) = C176 W8(g75, a) = w za aE (106, 110, 122, 126, 234, 250, 254}, 

98(q75, a) = q79 w8(q75, a) = e za aE {107;42), 

98(g75, a) = q77 xv8(g75, a) = e za aE {14, 30, 46, 62}, 

98(g75, a) = gF  w8(g75, a) = 0 inge, 

98(q76, a) = c76 141s(q76, = w za aE {107, 111, 127, 123, 235, 251, 255}, 

98(c176, = q77 W8(c176, = e za aE {15, 31, 63, 47}, 

98(g76, a) = q79 xi/8(q76, a) = e za aE {11, 43 }, 

98(g76, a) = g F0  ws(g76, a) = 0 inge, 

(p8(qn, a) = q7' 	xils(gn, a) = e za aE {254, 255, 246, 247, 214, 215, 126, 127, 118, 119, 

86, 87), 
98(g77, a) = q78 xi/8(q77, a) = e za ae {122, 123, 114, 115, 82, 83, 250, 251, 242, 243, 210, 

211), 
98(gn, a) = qso w 8(q77, a) = e za aE {95, 223}, 

(p8(g77, a) = q81 ws(q77, a) = e za aE {91, 219}, 

(p8(qn, a) = q35 xi/8(qm a) = n za ae {216, 217), 

980177, = q Fo  xi/8(qm a) = 0 inaoe, 

pg(q78, a) = q78 W8(g78, a) = e za aE {234, 235, 226, 227, 194, 195, 106, 107, 98, 99, 66, 

67} , 
980178, = q81 xi/8(g78, a) = e za aE {203, 75}, 
98(q78, a) = q84 w8(g78, a) = w za aE (200, 201, 72, 73}, 

4:40178, = g Fo  ws(g78, a) = 0 ina6e, 

(pg(q79, a) = q79 x1/8(q79, a) = e za aE {66, 67, 98, 99, 106, 107}, 

98(q79, a) = q77 x1/8(g79, a) = e za aE {110, 111, 102, 103, 70, 71}, 

98(879, a) = g F,  ws(g79, a) = 0 za aE {72, 73), 

98(q79, = ciso ws(c79, a) = e za a = 79, 

(p8(g79, a) = q82 li/s(g79, a) = e za a = 75, 
98(g79, a) = gF0  xi/s(g79, a) = 0 inge, 

98(q80, a) = q85 xi/8(qm a) = n za aE {248, 249}, 
98(qm, a) = qso ws(q80, a) = e za ae {127, 255), 

ps(q80, = q81 w8(q80, a) = e za aE {123, 251}, 

98(g8s, a) = g Fo  xi/8(qm, a) = 0 inge, 

98(cisi, a) = q84 xi/8(gs1, a) = w za aE {72, 73, 104, 105, 232, 233}, 
98(g81, a) = qsl xi/8(gs', a) = e za aE {107, 235), 

94q81, = gF0  xi/8(gs', a) = 0 inge, 
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8(q8 2, a) = q Fl  w8(q82, a) = 0 za ae (104, 105), 

98(q82, a) = q82 8(Q82, a) = e za a = 107, 

98(q82, a) = q83 N/8(g82, a) = e za a = 111, 

980182, = q F0  W8(g82, a) = 0 inge, 

8(q8 3, a) = q83 v8(q83, a) = e za ae { 127, 255), 

(p8(q83, a) = q85 114qm, a) = n za ae {248, 249}, 

(p8(qm, a) = q81 1.118(qs3, = e za a e {123, 251}, 

98(qm, a) = q F0
xi/8(qm, a) = 0 inge. 

cps(q84, a) = q85  w8(q84, a) = n za ae {210, 114, 115, 122, 123, 82, 242, 243, 250, 251, 

219, 83, 211, 91), 
98(q84, a) = C184 N/8(C184, a) = w za ae { beAl b = ao+a12+a222+a323+424+a5254-a626+a727, 

a6 = 1), 
tp8(q84, a) = q F0 w8(q84, a) = 0 inge, 

98(q85, a) = q85 11/8(C185, a) = n za a = 123, 

98(q85, = q85 11180185, = w za ae (104, 105, 107, 232, 233, 235), 

98(q85, a) = q86 w8(q85, a) = w za ae {248, 249, 251), 

98(q85, a) = q89 W*185, a) = s za a = 41, 

98(g85, a) = q Fi  w8(185, a) = 0 za ae {11, 43), 

98(q85, a) - cfro  ws(q85, a) = 0 inge, 

98(q86, a) = q86 w8(q86, a) = w za a = 255, 

98(q86, a) = qss w8(q86, a) = e za ae {31, 63), 

98(q86, a) = q87 w8(q86, a) = w za a = 127, 

98(q86, a) = q F0  ws(q86, a) = 0 inge, 

98(q87, a) = q87 w8(q87, a) = w za ae { 107, 111), 

q)8(q87, a) = C188 11/8(g87, a) = e za a€ {11, 15, 43, 47), 

(p8(q87, a) = q pO  w8(qm, a) = 0 inge, 

98(q88, a) = q85 ws(q88, a) = n za ae {248, 249, 251), 

q:08(q88, a) = qss w8(q88, a) = e za ae beAl b = ao+a12+a222+a323+a424+a525+8626+a727, 

= 1), 
98(q88, a) = q p0  w8(q88, a) = 0 inge, 

98(q89, a) = q8 9 4/8(g89, a) = w za ae {82, 83, 91,114, 115, 122, 123, 70, 71, 79, 102, 103, 

110, 111, 66, 67, 75, 98, 99, 106, 107), 
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p8(q89, = q F, ws(qs9, a) = 0 za ae {10, 11, 14, 15, 42, 43, 46, 47)., 

pg(qs9, a) = (40  tv8(q89, a) = 0 ina6e, 

Neka je M = {194, 195, 198, 199, 202, 203, 206, 207, 226, 230, 234, 235, 238, 239}cA. 
Tada, 

(Nib 	w8(qi, ({qu}, a)) za ie{1, 2, 3, 4, 5, 6), aeA, 

Nik8011(8, ({q7}, a)) = 0 ae M1  = {202, 206, 234, 238, 194, 198, 226, 230}cM , 

wk848, ({q7}, a)) = Ni8(q7, ({qk8), a)) za 

({q8}, a)) = 0 aeMi  = {195, 194, 203, 239, 207, 235}cM, 

Nik8011(8, ({c18}, a)) = W8018, (44, a)) za aeMi, 

Wics(qks, ({q9), a)) = 0 ae M1 = {195, 194, 203, 239, 207, 235, 198, 199}cM, 

W84% ({q9), a)) = kv8(q9, ({gk8), a)) za aM1 , 

9s(q22, ({qks), a)) = q25 ws(q22, ({q1,8), a)) = e za aeM \ {195, 199) 

980122, ({X}, a)) -= q F0  w8(q22, ({X}, a)) = 0 za aeM \ {195, 199), tj. ako se automati 

A8, K8 ne susretnu, 

9s(q24, ({qk.8}, a)) = q25 Wk848, ({C124), a)) = 	({qk8}, a)) = e za ae {194, 195, 198, 

199) cM, 
98(q24, ({X}, 	= qF0  w8(q24, ({?.}, a) = 0 za ae {194, 195, 198, 199), tj. ako se 

automati A8, K8 ne susretnu. 

Neka je M = {194, 195, 198, 199, 202, 203, 206, 207, 226, 227, 230, 231, 234, 235, 238, 

239}cA. Tada, 
WkAk8, (Nib a)) = Wg(qi, ({qk8}, a)) za ie {25, 26, ...., 47), aeA, 

Niks(ciks, ({q48), a)) = 0 aeM \(202, 206), 
wks(ciks, (Nab a)) = ‘1180148, ({qks), a)) za aoM\1202, 206), 

wk8(qks, ({qi}, a)) = w8(qi, ((gab a)) za ie {50, 51, ..., 55), aeA, 

Mfic801k8, ({C156}, a)) = 0 ae M1 = {202, 206, 234, 238, 194, 198, 226, 230}cM, 

Wk80:1k8, ({c156) ,  a)) = W80156, ({qu), a)) = vs(q56, a) za aoMi, 

WicgOlkg, ({q57}, a)) = 0 aeMi = {195, 194, 203, 239, 207, 235, 198, 199}cM, 

Wks(qks, ({q57), a)) = mis(q57, ({qks), a)) za aeMi, 

xliksOlks, ({q58}, a)) = 0 a e M1 = {195, 194, 203, 239, 207, 235, 198, 199}cM, 

xliks(qks, ({q58}, a)) = 1v8(q58, ({qk8), a)) = w8(q58, a) za a oMi, 

kilksOlks, ({q71}, a)) = 0, aeA 
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p8(q71, ({q1,8}, a)) = q74 v8(q71, (Wks}, a)) = e za a€M\{ 195, 199, 227, 231} 

98(cf71, ({M, a)) = q F0  xii8(qn, ((X}, a) = 0 za acM\{ 195, 199, 227, 231), tj. ako se 

automati As, Kg ne susretnu, 

WHOM, ((q73), a)) = 0, a€A 

(1)80173, (Nu}, a)) = q74  1118(C173, ({C1k8), a)) = e za aeM, 

(1)8(q73, ({X), a) = g FO
w8(q73, (pt.), a) = 0 za a€M, tj. ako se automati As, Kg ne 

susretnu. 

Kolektiv S9 = (A9, K9) je definisan na sljedeei ngin: 

Q6 =  {qi I ie {1, ..., 79}} V QF, 

99(qi, a) = q2 w9(qi, a) = w za ae {80, 112, 208, 240), 

9941i, = qF0 w9(qi, a) = 0 inge, 

99(q2, = q6 x4J9(q2, a) = n za a = 148, 

99(q2, = q3 w9(q2, a) = e za ae { 18, 22, 146, 150), 

(P9(q2, = q2 14/9(q2, a) = s za ae f be Al b = ao+a12+a222+a323
42.42442525+a626+a727, ao 

= 0, a3 = 1), 
99(q2, a) = q2  w9(q2, a) = w za a€ { b e Al 
= 1, a3 = 0}, 
99(q2, a) = q F0 w9(q2, a) = 0 ina6e, 

b = ao+a12+a222+a323±a424+a525+a626+a727, a6 

99(q3, a) = q4  w9(q3, a) = w za ae {208, 212), 

(p9(q3, a) = qii  w9(q3, a) = w za ae {80, 84), 

99(q3, a) = q3  1419(q3, a) = e za ae { be Al b = ao+a12+a22 2+a323+a424+a525+a626+a727, 

= 1), 
99(q3, a) = q Fo w9(q3, a) = 0 inge, 

p9(q4, a) = q4 w9(q4, a) = w za ae {255, 223, 214, 215, }, 

99(q4, a) = q5 w9(q4, a) = e za ae {22, 23, 31, 150, 151, 159), 

99(q4, a) = q11 w9(q4, = w za ae {127, 95, 86, 87), 

99(q4, a) = q F0  w9(q4, a) = 0 inge, 

q(q5, a) = q6 v9(q5, a) = n za ae {208, 212, 240, 244, 248, 252), 

(p9(q5, a) = q5 w9(q5, a) = e za ae f beN b = ao+a12+a222+a323+a424+a525-1-a626+a727, 

= 1), 
99(q5, a) = q w9(q5, a) = 0 inge, 

p9(q6, = q7 w9(q6, a) = w za ae {208, 212, 240, 244), 

99(q6, a) = q4 w9(q6, a) = w za ae {248, 252), 
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y9(g6, a) = q8 kv9(q6, a) = e za ae {74, 78, 202, 94, 206, 218, 106, 110, 234, 126, 238, 

250, 210, 242), 

(p9(q6, = q6 N19(q6, a) = e za ae {214, 246, 222, 254), 

99(q6, = qn w9(q6, = w za a € {120, 124}, 

99(q6, = q F0  v9(q6, a) = 0 inge, 

99(q7, a) = q7 xv9(q7, a) = w za ae {214, 246}, 

99(q7, a) = q4 14J9(q7, a) = w za ae {222, 254), 

99(q7, = (40  114(cl7, a) = 0 inge, 

99(q8, 	= 118 y19(q8, a) = e za ae {98, 102, 118, 246, 226, 230, 66, 70, 86, 214, 194, 
198), 
99(qs, = q9 lif9(q8, a) = w za ae {112, 116, 244, 240, 80, 84, 208, 212), 

99(q8, a) = q F0  w9(q8, a) = 0 inge, 

99(q9, a) = q9 1119(q9, a) = w za ae {98, 102, 118, 246, 66, 70, 86, 214, 242, 210, 226, 
230, 194, 198, 146), 
99(q9, a) = qio xli9(q9, = w za ae { 74, 78, 94, 218, 106, 110, 126, 250, 254, 222, 202, 
206, 234, 238), 
99(q9, a) = q 1.0  w9(q9, a) = 0 inge, 

99(q10, 	= qio w9(gio, a) = w za ae {255, 223, 215, 251, 219, 211, 71, 79, 111, 107, 75, 

67, 214, 66, 210, 203, 207, 194, 195, 235, 239, 198, 199), 

99(qio, 	= q12 ‘119(g1o, a) = e za ae {22, 23, 31, 150, 151, 159), 

99(q10, a) = q13 w9(qio, a) = n za ae {18, 19, 27, 146, 147, 155), 

99(clio, 	= qF0  w9(qio, a) = 0 inge, 

99(qn, 	= qii w9(q11, 	= w za ae {211, 67, 210, 66, 255, 223, 70, 71, 107, 75, 215, 
111, 79, 219, 251, 214, 194, 195, 198, 199, 203, 207, 235, 239), 
99(qii, a) = q12 14/9(qn, a) = e za ae {22, 23, 31, 150, 151, 159), 

99(qn, 	= Q13 w9(qn, 	= n za ae {18, 19, 27, 146, 147, 155), 

99(qn, 	= q F0  1v9(qii, a) = 0 inge, 

99(q12, = q13 w9(q12, = n za ae {210, 211, 219, 218, 250, 251, 242), 

99(q12, = q12 w9(q12, a) = e za ae { beAl b = ao+a12+a22 2+a323+a424+a525+a626+a727, 

= 1), 
99(q12, a) = ci Fo  w9(q12, a) = 0 inane, 

99(q13, = q13 m19(q13, = w za ae {214, 66, 194, 210, 248, 104, 232, 203, 215, 211, 67, 
195, 216, 200, 72, 255, 223, 251, 219, 107, 75, 235, 249, 233, 105, 217, 201, 73), 

99(q13, a) = q13 'v (813, a) = n za ae {18, 19, 24, 25, 27, 146, 147, 152, 153, 155), 
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n za aE {127, 126, 94, 95, 86, 87, 80, 84, 112, 116, 120, 

s za aE { beAl b = ao+a12+a222+a323+424+a525+426+a727, 

e za aE { beAl b = ao+a12+a222+a323+a424+a525+a626+a727, 

99015, 	= q16 xv9(q15, a) = 
124}, 

99(c115, 	= q15 W90115, 	= 
a3 = 1, al = 01, 

(P9(q15, 	= q15 W9(q15, a) = 
al = 1) , 
99(cl1s, 	q Fo  W9(q15, a) = 0 inge, 

99(g13, a) = q14 w9(4413, a) = e za aE {22, 23, 31, 150, 151, 159), 

(p9(q13, a) = q15 kv9(q13, a) = e za aE {2, 3, 11}, 

	

99(c113, 	= q15 xv9(q13, 	= s za aE (8, 9), 

(1)9(c113, a) = ci Fo  w9(q13, a) = 0 inge, 

	

99(c114, 	= qi3 xi/9(q14, 	= n za ac (210, 211, 216, 217, 219, 248, 249, 2511, 

99(g14, a) = q14 w9(q14, a) = e za aE{ be Al b = ao+a12+a222+a323+a424+a525+a626+a727, 

= 1}, 
99(q14, a) = q 10 

 w9(q14, a) = 0 inge, 

99(q16, 	= q16 N19(q16, 	= e za aE {30, 10, 14, 214, 66, 70, 86, 11, 15, 31, 255, 254, 
127, 126, 246, 118, 98, 102, 63, 47, 43, 42, 46, 62, 107, 111, 106, 110}, 

99(q16, = q16 kv9(q16, a) = n za aE {56, 60, 120, 124, 112, 116, 24, 28, 80, 84), 

99(q16, = q17 Ni9(q16, a) = w za aE (252, 248, 240, 244, 212, 208), 

990116, = (118 N/90416, = e za aE {190, 191, 158, 159), 

p9(q16, = q19 w9(q16, a) = n za aE {152, 184}, 

990116, = q F0  w9(q16, a) = 0 inge, 

99(q17, = q16 xv9(qp, = n za a€ {62, 63, 126, 127, 118, 30, 31, 86), 

99(q17, = c17 mi9(1417, = w za aE beAl b = ao+a12+a222+a323+424+a525+a626+a727, 

a6 = 1 ) 
99(q17, = qFa  xv9(q17, a) = 0 inge, 

990118, = q18 W9(q18, = e za aE {255, 254, 246, 214), 

99(clis, = q19 w9(q18, a) = n za aE {208, 240, 248), 

(P90418, = ci Fo  19(q18, a) = 0 ina6e, 

(1)90119, = q19 v/9(g19, a) = w za aE {216, 248, 255, 223, 215, 214, 246, 247), 

99(q19, a) = q20 w9(q19, a) = n za aE {22, 23, 150, 151), 

99(q19, a) = q22 Ni9(q19, = w za aE {118, 119, 120, 127, 95, 87, 86, 88), 

99(q19, = q25 Ni9(q19, = s za aE {254, 222, 126, 94, 62, 30), 

99(cl19, = q. F0  v9(1119, a) = 0 inge, 
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99(q2o, - q21 Ni9(q20, a) = w za a = 248, 

99(q25, a) = q29 kv9(q25, a) = n za a = 148, 

(p9(q25, a) = q26 W9(C125, a) = e za aE {18, 22, 146, 150), 
a42  

99(q2s, a) = q25 W9(q25, = s za { bEAI b = ao+a12+a222+a323+ 4+x525
+ 26

+a727, 

 a3 = 1, ao = 0}, 

99(q25, a) = q25 W9(q25, a) = lv za ae bEAI b = ao+a1 2+a222+a32
3+a424±a525+a626+a727, 

a6 = 1, a3 = 01, 

p9(q25, a) = q F0  w9(q25, a) = 0 inge, 

99(q25, a) = q29 kv9(q25, a) = n za a = 148, 

(p9(q25, a) = q26 W9(C125, a) = e za aE {18, 22, 146, 150), 
a42  

99(q2s, a) = q25 W9(q25, = s za { bEAI b = ao+a12+a222+a323+ 4+x525
+ 26

+a727, 

 a3 = 1, ao = 0}, 

99(q25, a) = q25 W9(q25, a) = lv za ae bEAI b = ao+a1 2+a222+a32
3+a424±a525+a626+a727, 

a6 = 1, a3 = 01, 

p9(q25, a) = q F0  w9(q25, a) = 0 inge, 

99(q26, = q27 W9(g26, a) = w za ae {208, 212), 
99(q26, a) = q34 kv9(q26, a) = w za ae {80, 84}, 

(29(q26, a) = q26 W9(q26, a) = e za aef bEAI b = ao+a1 2+a222+a32
3+a424±a525+a626±a727, 

al = 1), 
p9(q26, a) = q F0  w9(q26, a) = 0 ina'oe, 

99(q26, = q27 W9(g26, a) = w za ae {208, 212), 
99(q26, a) = q34 kv9(q26, a) = w za ae {80, 84}, 

(29(q26, a) = q26 W9(q26, a) = e za aef bEAI b = ao+a1 2+a222+a32
3+a424±a525+a626±a727, 

al = 1), 
p9(q26, a) = q F0  w9(q26, a) = 0 ina'oe, 

103 

= q23 kv9(q22, a) = e za ae (18, 19, 146, 147, 22, 150), 

99(q22, a) = q25 W9(q22, a) = s za ae {78, 206, 110, 238, 218, 250, 106, 42, 10, 74, 202, 

234, 222, 254, 14, 46), 

99(g22, a) = q F0  w9(q22, a) = 0 inge, 

99(q23, a) = q23 w9(q23, a) = e za ae {214, 215, 211, 210, 223, 219, 255, 251), 

99(q23, a) = q24 W9(q23, a) = w za ae {203, 207, 194, 195, 198, 199, 235, 239), 

99(q23, a) = q F0  w9(q23, a) = 0 inge, 

99(g24, a) = q36 W4q24, a) = n za ae {18, 19, 146, 147, 210, 211, 219, 251), 

(p9(q24, a) = q24 w9(q24, a) = w za a { bEAI b = ao+a12+a222+a323+424+a5254-a626+a727, 

a6 = 1), 
p9(q24, a) = %it  w9(q24, a) = 0 ina'oe, 
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99(C127, 	q27 W9(C127, 	w za aE {255, 223, 214, 215, }, 

99(q27, a) = q28 W9(q27, = e za ae {22, 23, 31, 150, 151, 159), 

99(q27, a) = q34 tv9(q27, a) = w za ae {127, 95, 86, 87), 

99(q27, = q F0  w9(q27, a) = 0 inaCe, 

	

99(q28, = q29 W9(4128, 	n za ae {208, 212, 240, 244, 248, 2521, 
(p9(q28, a) = q28 w9(q28, a) = e za ae bEAt b = ao+a12+a22 2+a323+a424+a525+a626+a727, 

ai = 1}, 

99(q28, = q F0  w9(q28, a) = 0 inge, 

99(q29, = q3o 

99(q29, = q27 

990129, = q31 

250, 210, 242), 

99(q29, = q29 

990429, = q37 

99(829, = q38 

(*qv, a) = q F0  

w90129, = w za ae (208, 212, 240, 244), 

w9(q29, a) = w za ac {248, 252), 

w9(q29, a) = e za ae {74, 78, 202, 94, 206, 218, 106, 110, 234, 126, 238, 

w9(q29, a) = e za ae {214, 246, 222, 254), 

w9(q29, a) = e za ae {215, 247), 

w9(q29, a) = e za ae (211, 243), 
kv9(q29, a) = 0 inge, 

99(q3o, = q3o kv9(q30, a) = w za ae {214, 246), 

99(q30, = q27 W9(q30, = w za aE (222, 254), 

99013o, = q F0  w9(q30, a) = 0 inge, 

4)9(q31, a) = q31 xv9(q3i, 	= e za ae {98, 102, 118, 246, 226, 230, 66, 70, 86, 214, 194, 

198), 
99(q31, a) = q32 kv9(q31, a) = w za ae {112, 116, 244, 240, 80, 84, 208, 212), 

(p9(q31, 	= q38 W9(q31, 	= e za ae {99, 103, 119, 247, 227, 231, 195, 199, 67, 71, 87, 

215), 

99(q31, = q F0  w9(q31, a) = 0 inge, 

41490132, = q32 w9(q32, a) = w za ac {98, 102, 118, 246, 66, 70, 86, 214, 242, 210, 146), 

99(q32, = q33 W9(C132, = w za aE {74, 78, 94, 218, 106, 110, 126, 250, 254, 222), 

99(g32, a) = q32 W94132, = w za ae (226, 230, 194, 198), 

99(q32, = q33 w9(q32, = w za ae (202, 206, 234, 238), 

99(q32, a) = (40  w9(q32, a) = 0 inge, 

99(q33, a) = q33 w9(q33, a) = w za ac {255, 223, 215, 251, 219, 211, 71, 79, 111, 107, 75, 

67, 214, 66, 210), 
99(q33, a) = q35 w9(q33, a) = e za ae (22, 23, 31, 150, 151, 159), 

990133, = q36 W90133, = n za aE {18, 19, 27, 146, 147, 155), 

99(q33, a) = q33 w9(q33, a) = w za ae (203, 207, 194, 195, 235, 239), 
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990133, 	q Fo  w9(q33, a) = 0 ina6e, 

= w za aE {211, 67, 210, 66, 255, 223, 70 71, 107, 	215, 

e za aet22, 23, 31,150, 151, 159}, 

n za tie {18, 19, 27, 146, 147, 155), 
w za a {194, 195, 198, 199, 203, 207, 235, 239), 

= 0 inge, 

99035, = q36 W9(C135, a) = n za a e {210, 211, 219, 218, 250, 251, 242), 

990:135, a) = q35 W4C135, a) = e za ae beAl b = ao+a1 2+a222-Fa323+a424+a525+a626+a727, 

ai = 1), 
99(q35, a) = q F0  w9(q35, a) = 0 inge, 

99(g36, a) 
195, 216, 
99(q36, a) 
99(q36, a) 
99(c136, 
120, 121, 
99(q36, a) 
99(q36, a) 

= q36 v9(q36, = w za aE {214, 66, 194, 210, 248, 104, 232, 203, 215, 211, 67, 
200, 72, 255, 223, 251, 219, 107, 75, 235, 249, 233, 105, 217, 201, 73), 

q36 W9(q36, a) = n za ae {18, 19, 24, 25, 28, 29, 27, 146, 147, 152, 153, 155), 

= q45 w9(g36, a) = e za ae {22, 23, 31, 150, 151, 159), 

= q46  W9(g36, a) = w za ae {253, 125, 221, 93, 95, 127, 88, 92, 220, 252, 124, 

89), 

q48 W9(C136, = e za ae 00, 14, 30), 

= q F0  ‘119(q36, a) = 0 inge, 

09(q34, 	= q34 1(134(19, a) 
111, 79, 219, 251, 214), 

99(q34, a) = q35 W349,a) = 

99(q34, = q36 W349, a) 
99(g34, a) = q34 1V34(q9, = 
99(q34, = q F0  W34(g9, a) 

p9(q37, a) = q37 w9(q37, a) = e za ae {223, 255), 

(P9(q37, - C138 W90137, = e za ae {219, 251), 

99(q37, = q43 W9(C137, = w za ae {216, 248), 

99(q37, a) = (1 %  w9(q37, a) = 0 inge, 

99(q38, 	= q38 kli9(q3s, 	= e za a e {235, 239, 75, 79, 95, 223, 107, 111, 127, 255, 203, 

207), 
99(q38, = q39 w9(q38, a) = w za ae {88, 120, 248, 216), 

99(q38, a) = q Fo kv9(q38, a) = 0 inge, 

99(q39, a) = q39 w9(q39, a) = w za aE {98, 102, 118, 246, 247, 66, 70, 86, 214, 255, 127, 

111, 107, 223, 95, 75, 79, 67, 71, 87, 215, 103, 119, 99), 

(p9(q39, a) = q33 w9(q39, a) = w za ae {74, 78, 94, 106, 110, 126, 218, 250, 254, 222), 

(p9(g39, a) = q39 w9(q39, a) = w za aE {194, 198, 227, 231, 195, 199, 226, 230), 

99(q39, a) = q33 w9(q39, a) = w za aE {202, 206, 234, 238), 

p9(q39, a) = q40  w9(q39, a) = w za ae {203, 207, 235, 239), 

99(q39, a) = q,. w9(q39, a) = 0 inge, 
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99(g4o, a) = q40 w9(q40, = w za ae {219, 251, 255, 223, 243, 211, 214, 246, 247, 215), 
99(q4o, = q41 it/9(u, = w za ae {222, 254), 

99(g4% a) = q F0  W9(q40, a) = 0 itia6e, 

99(q41, a) = q41 kv9(q41, = w za ae {255, 223, 214, 215), 

990141, 	= q42 kv9(q41, 	e za ae {22, 23, 31, 150, 151, 159), 

99(q41, a) = q F0  Ni9(q41, a) = 0 inaee, 

99(q42, = q36 W9(q42, = n za ae {251, 243, 219, 211), 

(P9(q42, = q42 W9412, = e za ae {beAl b = ao+a12+a222+a323+a424+a5254-426+a727, 

ai = 1), 
(p9(q42, a) = q F0  v9(q42, a) = 0 inge, 

214, 247, 246), 

99(q44, a) = q44 w9(q44, a) = w za ae {214, 215, 223, 255), 

p9(q44, a) = q34  y9(q44, a) = w za ae {127, 95, 86, 87), 

99(q44, a) = q2c, w9(q44, a) = 11 za ae {22, 23, 31, 150, 151, 159), 

99(q44, a) = q F.0  xv9(q44, a) = 0 inge, 

99(q45, = q36 kv9(q45, = n za cre {210, 211, 216, 217, 219, 248, 249, 251), 

99(q45, = q45 kv9(q45, a) = e za ae { beAl b = ao+a1 2+a222+a323+a424+a525+a626+a727, 

ai = 1), 
99(q45, = q F0  kv9(q45, a) = 0 inaee, 

99(q46, a) = q46 w9(C146, a) = w za ae {107, 111, 214, 223, 255, 127, 215, 95), 

1Q 9(q46, a) = q47  w9(q46, a) = e za ae {11, 15, 7, 43, 47), 

99(q46, a) = q48 kv9(q46, a) = n za ae {22, 23, 31, 63), 

p9(q46, a) = q F0  Ni9(q46, a) = 0 inge, 

99(q47, = q47 W9(g47, a) = e za ae {107, 111, 79), 

99(q47, = q48 Y90147, = n za ae {88, 89, 92, 93, 95, 125, 127, 120, 121, 124), 

99(q47, = q Fo  kii9(q47, a) = 0 inge, 

990148, = q48 w9(q48, = e za ae {246, 63, 30, 10, 14, 110, 111, 214, 66, 70, 86, 254, 

126, 127, 106, 107, 43, 47, 62, 46, 42, 255, 31, 15, 11, 118, 98, 102), 

990148, = gas w9(q48, a) = n za ae {56, 60, 124, 120, 24, 28, 112, 116, 80, 84), 

99(q48, = q49 w9(q48, = w za ae {208, 212, 240, 244, 248, 252), 

99(q43, 
(P9(q43, 
99(q43, 

= q43 NI9(q43, 	= w za ae {255, 223, 215, 

= 4444 Y9(c143, 	= w za ae {222, 254), 

= (40  tv9(q43, a) = 0 inge, 
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(P9048, 	= qso W9(g48, a) = e za ae {242, 247, 243, 119, 114, 115, 103, 99, 250, 251, 
122, 123, 215, 210, 211, 67, 71, 87, 82, 83), 

99(848, a) -= q F  w9(q48, a) = 0 ina6e, 

99(g49, a) = q48 W9(g49, a) = n za ae {30, 31, 62, 63, 86, 118, 126, 127), 

(P9049, = q49 W90149, 	W za ae { bEAI b = ao+a12+a222+a323+a424+a525+a626+a727, 

a6 = 1), 

99049, = q Fo w9(q49, a) = 0 inaee, 

99(q5o, 	= q50 w9(g50, a) = e za a E {66, 67, 106, 107, 98, 99, 194, 195, 226, 227, 234, 

235), 

9905o, 	= q51 1v9(q50, a) = s za ae {223, 219, 216, 217, 200, 201, 203, 91, 95, 75, 79, 
72, 73), 

99(q5o, = q F0  tv9(q50, a) = 0 inge, 

99(q51, = q51 919051, = e za ae {107, 66, 67, 75, 31, 22, 23, 235, 203, 194, 195, 27, 
18, 19, 255, 251, 223, 219, 214, 210, 215, 211, 159, 151, 150, 155, 146, 147), 

99051, 	= q51 N/9(Q54 a) = s za (lc {24, 25, 72, 73, 152, 153, 216, 217, 200, 201, 184, 

56), 

99051, = q52 W90151, =- 14/ za ae {104, 105, 232, 233, 248, 249), 

99051, = q53 v9(g51, a) = e za ae {63, 59, 187, 1911, 

99(q51, = q54 W9051, = w za a = 120, 

99051, = q58 W9051, = w za a = 88, 

99051, = q56 kv9(q51, a) = e za ae {30, 158, 254, 62), 

99051, = q Fo  kv9(q51, a) = 0 inasee, 

99052, = qsi iv9(q52, a) = s za ae {223, 219, 203, 75, 31, 159, 27, 1551, 

99052, = q52 W9(C152, a) = w za ae { beAl b = ao+a12+a22 2+a323+a424+a525+a626-1-a727, 

a6= 1), 

99052, = q F0  W9(g52, a) = 0 inaee, 

1P9(q53, a) = q53 yr9(q53, a) = e za ae {255, 251, 235, 214), 

99(g53, a) = q54 w9(q53, a) = s za ae {248, 104, 232), 
99(q53, a) = q 1. w9(q53, a) = 0 inge, 

p9(q54, a) = Q54 W90154, = w za ae {248, 255, 127, 111, 107), 

p9(q54, a) = q58 tv9(q54, a) = w za ae {223, 79, 75, 95), 

(29(q54, a) = q55 w9(q54, a) = e za ae {31, 11, 15, 43, 47, 63), 

(1)9(g54, a) = q64 w9(q54, a) = e za ae {235, 239, 203, 207), 

99054, = q F  lif9054, a) = 0 inge, 
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p9(q55, a) = q5 5  w9(q55, a) = e za a e {255, 127, 107, 111), 

990155, = q54 Y9055, = s za ae {120, 248), 

99(q55, = q F0  w9(q55, a) = 0 inge, 

99056, = q56 4/9(q56, a) = e za ae {247, 246, 223, 214, 215, 255}, 

990156, = q57 W9(g56, a) = w za ae {216, 248), 

P9(g56, a) = q F w9(q56, a) = 0 inge, 

99(857, a) = q57 4/9(q57, a) = w za aE {247, 246, 223, 214, 215, 255), 

99057, = q61 W90157, a) = s za ae (62, 30, 158, 254), 

99(q57, a) = q Fo  xv9(q57, a) = 0 inge, 

99058, = q58 4J9058, = w za ae {111, 255, 127, 215, 87, 119, 247, 70, 102, 107, 71, 
103, 67, 99, 214, 86, 246, 118, 110, 126, 254, 66, 98, 106), 

990158, = q61 W9058, = s za ae (10, 42, 46, 14, 62, 30), 

99(q58, a) = q59 W9(g58, a) = e za ae (43, 11, 47, 15, 31, 63), 

99058, = q60 xv9(q58, a) = w za aE {78, 94, 222, 74, 79, 223, 95, 75), 

99058, = q64 W9058, = e za ae {235, 203, 207, 239, 194, 226, 202, 234, 198, 230, 

206, 238, 199, 231, 195, 227), 

99058, = q Fo  xv9(q58, a) = 0 inge, 

99(q59, a) = q61  W9(g59, a) = s za ae (110, 126, 254, 106), 

99(g59, a) = q59 ‘119(g59, a) = e za ae { beAl b = ao+a12+a22 2+232 a424-1-a52 5+a626+a727, 

ai = 1), 
99(q59, a) = q F0  w9(q59, a) = 0 inge, 

99(q6o, = q60 xv9(q60, a) = w za ac {70, 66, 214, 86, 67, 71, 215, 87}, 

99060, = q64 w9(q60, = e za ac {194, 195, 198, 199), 

9906o, = q Fo  w9(q60, a) = 0 inge, 

99(q61, a) = q61 w9(q61, a) = w za ae {246, 66, 98, 120, 80, 112, 106, 107, 255, 127, 254, 
126, 214, 86, 118, 248, 240, 208, 70, 102, 110, 124, 116, 84, 252, 244, 212, 111), 

990161, = q61 N/9(q61, a) = s za aE (14, 46, 28, 60, 62, 30, 24, 56, 10, 42), 

99(q61, a) = q62 w9(q61, = e za aE (11, 15, 31, 43, 47, 63}, 

990161, = q63 W9061, = w za ae {222, 78, 95, 223, 94, 74, 79, 75), 

99(q61, = q64 N/9(q61, 	= e. za ae {235, 203, 226, 194, 202, 234, 198, 230, 206, 238, 

207, 239), 

99061, = q F0  x1/9(q61, a) = 0 inge, 

990162, = q61 w9(q62, = s za ae {126, 120, 106, 124, 252, 248, 110, 254), 
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99(c162, = q62 W9(g62, a = e za ac t bcAl b= ao+a12+a22 2+a323-Fa424+a525+a626+a727, 

al = 1), 

990162, = q F0  W9(g62, a) = 0 ina6e, 

99(q63, = q63 Y90163, = w za ae {215, 87, 67, 71, 214, 86, 70, 66), 

	

99((163, 	= q,0  k119((163, a) = 0 ina6e, 

(1)9(q64, = q64 W9(Q64, a) = e za a { bcAl b = ao+a12+a222-Fa323+a424+a525+a626+a727, 

ai = 1, a4 = 0), 

	

99(q64, 	= q64 N/9(g64, a) = n za ac beAj 	 56_13.63 

990164, = q65 kv9(q64, = n za ae {be Al 144..b159 iii 184b_191), 
112.b.127), 

p9(q64, a) = q F0  w9(q64, a) = 0 ina6e, 

	

99((165, 	= q65 W9(g65, a) = w za ac beAl 	 112.13_119 iii 192...Cb.231 iii 

240.b.247), 

99((165, = q65 ‘119(q65, a) = n za ac { b Al 161)__29 iii b = 3 lili 
99(q65, = q66 W9(q65, = w za ae {106, 110, 122, 126, 234, 250, 254), 

99(q65, a) = q69 V9(g65, a) = e za ae { 10, 42), 

99(q65, = q67 W9(Q65, = e za ae {14, 30, 46, 62), 

99(q65, a) = q Fo  149(q65, a) = 0 ina6e, 

99(q66, = q66 11/9(q66, a) = w za ac { 107, 111, 127, 123, 235, 251, 255), 

99(q66, a) = q67 w9(q66, a) = e za a e { 15, 31, 63, 47), 

99(q66, = q69 W90166, 	e za ere {11, 43), 

99(q66, a) = q F0  w9(q66, a) = 0 ina6e, 

99(q67, = q68 w9(q67, a) = e za ae {254, 255, 246, 247, 214, 215, 126, 127, 118, 119, 

86, 87), 
(P9(q67, = q68 Ni9(q67, 	= e za ac {122, 123, 114, 115, 82, 83, 250, 251, 242, 243, 210, 

211), 

99(q67, = Q70 W94167, 	= e za aE {95, 223), 

99(q677 = q71 W9((167, a) = e za ae 191, 219), 

990167, = q75 w9(q67, a) = n za ae {216, 217), 

99(867, a) = q F0  kv9(q67, 	= 0 inge, 

(P4(1.68, = q68 x119(q68, 	= e za a c {234, 235, 226, 227, 194, 195, 106, 107, 98, 99, 66, 

67), 

99(q68, = q71 w9(q68, 	e za ae {203, 75), 

99(q68, = q74 W90168, 	w za C/E {200, 201, 72, 73), 

99(q68, a) = q F0  w9(q68, a) = 0 ina6e, 
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99(q69, = (169 NI9(Q69, 	e za ae {66, 67, 98, 99, 106, 107), 

99(g69, a) = q67 W9(Q69, 	e za ae { 110, 111, 102, 103, 70, 71 }, 

99(q69, = q rt  kv9(q69, a) = 0 za ae {72, 73), 

99(q69, = Q70 W9(Q69, 	= e za a = 79, 

99(q69, = q72 w9(q69, a) = e za a = 75, 

99(q69, q F0  w9(q69, a) = 0 inge, 

99(c7o, = Q75 W9(g70, a) = n za ae {248, 249), 

p9(q70, a) = q7o w9(q70, = e za ae {127, 255), 

99(q7o, = q71 w9(q70, a) = e za a e {123, 251), 

99(qm, = q Fc,  tv9(q70, a) = 0 inge, 

99(q71, = q74 xi/9(q71, = w za ae {72, 73, 104, 105, 232, 233), 

99(q71, a) = qn w9(q71, a) = e za ae {107, 235), 

99(q71, a) = q F0  w9(q71, a) = 0 inge, 

99(q72, 	q72 W9(Q72, = 1 za ae {104, 105), 

99(q72, = q72 w9(q72, = e za a = 107, 

99(g72, a)=q73 w9(q72, a)=ezaa=11 1, 

99(q72, a) = q Fo  'V9(g72, a) = 0 inge, 

99(q73, a) = q73 NJ9(Q73, a) = e za ae {127, 255), 

99(q73, a) = C175 y9(q73, a) = n za ae {248, 249), 

990173, = q71 W9(Q73,a) = e za ae {123, 251), 

99(q73, a) = q F0  w9(q73, a) = 0 inge. 

(1)9(q74, a) = q75 Ni9(q74, a) = n za ae {210, 114, 115, 122, 123, 82, 242, 243, 250, 251, 

219, 83, 211, 91), 
99(q74, a) = q74 W9(Q74, a) = w za ae beAl b = ao+ai2+a222+a323+a424+a525+a626+a727, 

a6= 1), 

99(q74, = q F0  tv9(q74, a) = 0 inge, 

99(q75, a) = C175 1y9(q75, a) = n za a = 123, 

99(q75, a) = q75 w9(q75, a) = w za ae {104, 105, 107, 232, 233, 235), 

cp9(q75, a) = c76 w9(q75, a) = w za ae {248, 249, 251), 

99(q75, a) = q79 w9(q75, a) = s za a = 41, 

99(q75, a) = q Fl  W9(g7s, a) = 0 za ae {11, 43), 

cp9(q75, a) = q F0  kv9(q75, a) = 0 inge, 

110 

V
ir

tu
al

 L
ib

ra
ry

 o
f 

F
ac

ul
ty

 o
f 

M
at

he
m

at
ic

s 
- 

U
ni

ve
rs

it
y 

of
 B

el
gr

ad
e

el
ib

ra
ry

.m
at

f.
bg

.a
c.

rs



(i)9(q78, 	= q75 W9(C178, 	= 

99(c178, 	= q78 W9(g78, a) 
ai = 1}, 
99(q7s, = qF0  xv9(q78, 

n za ae {248, 249, 251), 
= e za ae f bEAL b = ao+ai2+a222+a323+a424+a525-Fa626+a727, 

= 0 inge, 

99(q76, = q76 kli9(C176,a) = w za a = 255, 

990176, = q78 W90176, = e za ae {31, 63}, 

990176, = q77 x1/9(q76, 	w za a = 127, 

99(c176, a) = q Fo  w9(q76, a) = 0 inge, 

p9(q77, a) = q77 v9(q77, a) = w za ae { 107, 111}, 

99(q77, a) = (178 NJ-9(q77, a) = e za ae { 11, 15, 43, 47}, 

99(q77, a) = q F0  w9(q77, a) = 0 ina6e, 

99(q79, a) = q79 11/9(C179, a) = w za ae {82, 83, 91, 114, 115, 122, 123, 70, 71, 79, 102, 103, 

110, 111, 66, 67, 75, 98, 99, 106, 107), 

99(q79, a) = 	kv9(q79, a) = 0 za ae {10, 11, 14, 15, 42, 43, 46, 47}, 

p9(q79, a) = q F0  w9(q79, a) = 0 inaee, 

Neka je M = {194, 195, 198, 199, 202, 203, 206, 207, 226, 227, 230, 231, 234, 235, 238, 

239}cA. Tada, 

xii19(qk9, ((qi), a)) = 	({qk9), a)) za ie {1, 2, ..., 22}, a€A, 

Wk901k9, ({q23}, a)) = 0 ae M1= (203, 207, 194, 195, 198, 199, 235, 239}cM , 

m/k949, ({q23), a)) = N/9(q23, ({qk9}, a)) za a OMI, 

Nik9(qk9, ({qi}, a)) = w9(qi, ({qk9}, a)) za ic (24, 25, ..., 311, a e A, 

kli19(qk9, ({q32), a)) = 0 ae M1= (202, 206, 194, 198, 234, 238, 226, 230}cM , 

wk9(qk9, ({q32 }, a)) = w9(q32, ({qk9), a)) za a oMi, 

klik9010, ({q33}, a)) = 0 aeMI = {195, 194, 203, 239, 207, 235}cM, 

1-Vo(clic9, ({q33), a)) = w9(q33, ({•49}, a)) za a OK, 

Wk949, ((gm), a)) = 0 a e M1 = (195, 194, 203, 239, 207, 235, 198, 199}cM, 

WiAqk9, ((q34), a)) = x1/9(q34, ({q1,9}, a)) = w9(q34, a) za a 0641, 

Nik9(qk9, ({qi}, a)) = kv9(qi, ({qk9}, a)) = kv9(qi, a) za ie {37, 38, 43, 44}, a€A, 

lifk9(gk9, ({q39}, a)) = 0 aeM, 
wk9(qk9, ({q39}, a)) = w9(q39, ({qk9}, a)) za a 0M, 
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Wk9(C1k9, ({q54}, a)) = 
(139(C154, ({qk9}, a)) = q64 

990154, ({X,}, a)) = qFo  

susretnu, 

aEA,  
tv9(qm, ({qu}, a)) = e za aEMI = {235, 239, 203, 207), 

11190154, ({X}, a)) = 0 za aEMI, tj. ako se automati A9, K9 ne 

Wk949, ({C158}, a)) = 0, a€A, 

CP90158, ({q k9}, a)) = q64 w9(q58, (Nk9}, a)) = e za aEM 

990158, ((X}, a)) = q F0  tv9(q58, ({X), a)) = 0 za aEM, tj. ako se automati A9, K9 ne 

susretnu, 

vik949, ((q601, a)) = 0, 
990160,  (No} a)) = q64 

99(860, ((XL a)) = cIF0  

susretnu, 

aEA, 
xv9(q60, ((coo), a)) = e za aEMI = 094, 195, 198, 199), 

kv9(q60, ({A,), a) = 0 za aEMI, tj. ako se automati A9, K9 ne 

Nik9(cii(9, ((go}, a)) = 0, aEA, 

(p9(q61, (Nk9), a)) = q64 wo(q61, ({cik9), a)) = e za aeM\{227, 231} 

(P90161, ({X}, a)) = cfro  iv90:161, ({X}, a) = 0 za aeM\ (.227, 231), tj. ako se automati A9 , 

K9 ne susretnu, 

Wk949, ({C163}, a)) = 0, acA, 
99(q63, ({qo), a)) = q25 k1/94163, ({C1k9}, a)) = e za ae (194, 195, 198, 199) c.m, 

(p9(q63, (P.), a)) = q Fo  w9(q63, ((X}, a) = 0 za ae {194, 195, 198, 199), tj. ako se 

automati A9, K9 ne susretnu. 
0 
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VI Sloienost i implementacija 

Oznaeimo sa T(Aq; L, , n) vrijeme obilaska automatom A q  lavirinta L, , gdje je n = 
II 

 
V(L) Ii  i sa II Q(Aq) II broj stanja automata A q. Tada vali sljedeoa lema: 

Lema 3: Ako su 	i c {0, 1, ..., 9} automati konstruisani u Teoremi 3 i Teoremi 5 tada 
vaZi: 

a) n + 4 T(A1; LDN, n) 4n — 11, n 5, II Q(Ai) II = 14. 

{17, n =11, 	
n 11, II Q(A2) = 37. b) n + 4 T(A2; LDN, n) 

5n — 37, n 12. 

c) n + 8 T(A3; LDN, 	{
24, n =14, 

, n > 14, II Q(A3) II = 53. 
5n — 45, n 15. 

d) n + 5 T(A4; LNm, n) 

15, n = 10, 

5(n-7)+6, n= 4k+7, 

-n-12, n= 4k+8, 
2 

5(n-1)-10, n= 4k+9, 

-n-13, n=4k+10. 

k 1; If  Q(A4)0 = 33. 

   

e) n + 10 T(A5; LDN, n) <{
29, n = 17, 

, n > 17, II Q(A5) II = 51. 
5n-55, n...18 

f) n + 13 TO-6, LLN, 	4n — 26, n 14, II Q(A6) II = 83 - 
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6, n = 6, 

(n - 2), n = 5k + 2, 
5 

(n - 3), n = 5k +3, 
5 

g) n T(A7; LND, n) 	7 
5 (n-4)+1, n=5k+4, 

-
7
n-3 n=5k+5, 

5 

(n-6)+5, n=5k+6. 
5 

, k 1; II Q(A7) II = 12. 

n=2k+11, -1 (n-11)+29, 
h) 

n= 2k+12, 
2

(n-12)+31, 

k > 5, II Q(A8) II = 91. 

{ 2-(n-12)+15, n = 2k +12, 

2 (n-13)+19, n = 2k +13, 
T(A8; LND, n) 

25, n =14, 

7 
(n - 9) + 8, n = 2k +9, k 3; IIQ(A9)II =81. i) n + 11 T(A9; LEIN, n 

2 

7 (n - 10) + 9, n = 2k +10. 

16, 	n= 8, 
n= 2k+2, -

3
(n-2)+7, 20, 	n = 9, 

j) T(Ao; LND, n 
4n-18, 	n= 2k+4 

3; 

n = 2k +3, -
3

(n-3)+9, 
4n-20, 	n=2k+5. 

II Q(A0) II = 42. 

Dokaz: Dokaz slijedi neposredno iz ngina obilaska automatom lavirinta 	E Ci, i 
'oinjenice da za dato n, uvijek moiemo konstruisati lavirint L E Ci, takav da V(L) = n (za 
koje n je to moguae dato je u formulaciji Leme 3), a da vrijeme obilaska bude najmanje, 
odnosno najve6e, i e {0, 1, ..., 9}. 	 0 

Javila se potreba za programskom implementacujom, koja bi na neki ngin 
simulirala rad automata iz Teoreme 3, odnosno kolektiva automata iz Teoreme 5. 
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Programska realizacija koja simulira rad automata Ai, slijedi iz samog,opisa tog 

automata, i c {1,2,3,5,7}. 
Medutim, kako obilazak kolektiva automata (Ai, Ki) predstavlja parelelan rad 

automata Ai i automata kamena. Ki, to je izvegena programska realizacija koja simulirat 
rad automata Ai uz programsku pomoe, promjenljiva u programu pamti tae'ku na kojoj je 
"postavljen" automat kamen Ki, i E {0, 4, 6, 8, 9}. 

Implementacija je izvrgena na programskom jeziku C++. 
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Zakljudak 

U radu su razmotrene moguenosti automatnog prepoznavanja specijalnih klasa 
mozai6nih lavirinata, koje u geometrijskom smislu predstavljaju cifre. Treba primjetiti da 
je u radu data i teorijska osnova automatnog prepoznavanja ne samo cifara, yea i 

slova nage azbuke. U treoem poglavlju je definisana familija Step, Eiji su 
elementi pravougli lavirinti, za koje znamo da ne postoji automat koji ih prepoznaje. Ova 
familija je definisana ne samo kao primjer familije 6ije je elemente nemoguoe prepoznati 
automaton, yea da bi kasnije mogli dokazati ne postojanje automata koji prepoznaje 
klasu mozai6nih lavirinata koja predstavlja cifru s "rupom". Na isti naeln se mote 
dokazati nepostojanje automata koji prepoznaje klasu mozai6nih lavirinata koja bi 
predstavljalalien° slovo s "rupom" (familija Step obuhvata i ove pravougaone 
lavirinte, osim onog koji predstavlja eiriliono slovo V). Jednopovezana cirili6na slova se 
mogu definisati koristeoi familije I , 1 i 9, definisane u drugom poglavlju. Za ovako 
definisane klase mozai6nih lavirinata postoji automat koji ih prepoznaje. Zbog obimnosti, 
nijesu definisane i klase koje bi predstavljale cirili6na slova. 

U radu su pokazane ogranioene moguanosti automata u prepoznavanju 
geometrijskih figura. Medutim, primjetimo da se programska realizacija kolektiva 
automata tipa (1, 1) ne uslanjava. Dovoljno je uvesti promjenljivu koja oe pamtiti 
polaaj automata kamena. Prema tome, prakti6na primjena automatnog prepoznavanja se 
ne umanjuje. 
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