
Pacno3HaBaHlle OJHOCBA3HEIX UMdp aBTOMaTOM

5b. Cramarosuy

_ Moxasursaetca, 4To aaOupuHTH, 3a aime uuppy 4Ba, pac-
MO3HaBaeMbl aBTOMAaTOM. OrMeyaertca, 4TO 9Ta TeXHUKa MO-
KeT OLITS pacipocTpaHena Ha cayyalt APYTUX OJHOCBASHEIX

_ Wap 3) 4,54 7.

1. OcCHOBHbie NOHATHA H Pe3yIbTAaTH

OcHoBHble 0603HaxeHHA HW NOHATHA, Take KaK KOHCYHHIM ABTOMAT,

aOUpuHT H MeillKa, B3aaTHI u3 [1, 2, 3]. O6o3Hadmm yepe3 e = (1,0), n =

(0,1), w = (—1,0), s = (0,-1) eqmnuynne BexTopE eBKIMJOBa BeK-

TopHoro npocTpanctBa R? u yepes O = (0,0) — xyzeBoit BeKTOp.

Ilyctbh a = (a,@2) u 6 = (b),b2) - Npow3BOABHHIe 21eMeHTHI MHO-

xecTBa Z*. Tosopum, yTo a u b (caabo) coceduue, ecan (||a — || < 2)

[a — b|| = 1, rge-lla— bl|= [(a - bi) + (az — b2)?]!/2. Tocaegzopa-

TEIbHOCTh @ = Po, Pi,---;Pm = 6B Z? nasnipaetca (cuaboti) yenvio,

CBA3LIBalOleH TOYKU a uv b, ecaM TOUKU p;_; up; ABARIOTCH (cMa6O) Co-.

CefHUMH Ana MI060r02, 1 < 1 < m. Muoxectso V, VC Z’, Ha3bIBaeTCA
(caa6o) CB6AZHDIM, CCAM JAK mo6nix a,b EV cylecTByeT (cua6as) enb B
V, CBASLIBAaIOW ad ux. Komnonentoi (caa6oii) ceAnznocmu MHOKecTBa V

Ha3bIBaeTCA 11060e MaKCHMadbHOe (c1a60)CBASHOe TogMitoxectEo 1MHO-

»*ecTBa V. :

Miche eli Ha3bIBaeTCA m060e oTo6paxenue'c : Z? + BP
(E? = {1,0}) raxoe, aro P,= c7'({1}) spasetca cBa3HbIM MHOxe-'

cTBOM. EcaH po - NpOwsBOIbHas TOUKa B P., TO Mapa (c, pp) HasbIBa-°

eTCA 7-1a6upHHTOM C Hataviom po. 7-1a6upHnT HasbIBaeTes (KOHeYHEIM)
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GecKOHe4HIM, ec MHOxKecTBO P, ABIAeTCA (KOHCYHBIM) GeCKOHeYHHIM.

[lanee nox 7-1a6HpHHTOM Gy jeM NOHAMATD KOHeYHHIA T-1a6upuHT. oi-

- poti r-na6upuHTa Cc Ha3bIBaeTCA MPOM3BObHas KOMNOHeHTAa C1a60l CBA3-
HOCTH MHOxecTBa Z? \ Pz. ae

Ilycrb ¢ - 1pOw3BOAbHHIH 7-na6upunHtT. Paccmotpum rpahb G, =

(P-,X-), y koToporo P, - MHoxecTBo BepuiwH, X, - MHOXKeCTBO Ayr

u (pi, po) € X_ TOrfa HW TOMbKO Torga, Kora pi HU p2 — coceqHHe TOUKH

(pi,P2 € P.).
O6o3Ha4uM D = {e,n, w, s}.

Ilyctb V = (pj, po,---;Pk-1) - YHOpsyoveHHHA Habop pa3IH4HEIX

HeHYJIeBLIX 2eMeHTOB u3 Z? u A = (A,Q, B,¢,%, Q0) - NpoM3BOIBHIi

HHAUMAIbHEIM aBTOMaT Takow, 1To B = V’, V’ C {0,pj, po,..., Pe-i}

u A = (E?)*. Tlapy (A, V) naz0Bem newxoti, V - nonem 3pennua stoi

nemku. Teuka (A, V) Ha3bBaeTca pe2ytapnHot, eciu dyHkunA w~ Ta-

KOBa, ITO JA IPOM3BOAbHHIX g € Q wa = (a},..., 4%) = (1, @2,..., a4) €

'(E?)F wa roro, ato (gq, a) = pi, An HeKOTOporo i, 0 <i < k—1, cae-

AyeT, ITO 4;4; = 1; po = O. |

Ilycrh qaHH peryaapHas nemika (A,V) u m-na6upuHT (c, po); V =

(Pi; P2,--+;Pk—1); A= (A, Q, B, 9, v, qo). Ha6op V onpesenseT g18
Kaxgoro z € Z? naGop V(z) = (z,z+ pi,z + Po,---;2 + Pk-1)- To-

ryja Nopeyenuem newku (A, V) B m-na6upuHte (c, po) Ha3bIBaeTcs 0-

cleqoBaTeibHocTb 7(A, V3; Cc, po) : (20; 90; 40, 50), (21, 91, 41; 51), ---; ei

20= Po, %i41= AT b:, 41 = (G44), a;= c[V(z;)]= (c(zi), e(2;
P1),+- .5¢(z; + pe-1)) 4 0; = (Qi, 4;). AcHo, 4ro ecm nenikaes vj
peryiapHa, To z € P. gaa mosone t,-§ = O1,4

Tlycrs Int(A, V3 0, Po) = UJ {25h 05 Muoxecrso Fr(A, V;csige“
2=0

P..\Int(A, V; c, po) Ha3EIBaeTcaA Kpaem ja newku (A, V) B7- na6upuute
(c, po). Ecau Fr(A, V;c, po)= 9, To ropopum, yTo nemKa (A, V) o6z0-

dum n-na6upHHT (c, po). | :

' B yaabHeliiem 6yfeM paccMaTpuBaTb TOAbKO pery.JIApHble MelliKH,

gas koTopuix V = ((1,—1), (1,0), (1,1), o 1) (0, Uf l et), (1,0),
(-1,1))u B= Du {0}. | 7 |

Kpome HHUUMAIHOO COCTOAHHA qo aaBTOMaTa Ag=(A, Q; B, y, ¥, Go)
|
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MOXKHO BBECTH MNOICECMEO ZaKsIOUUMENdHEIZ CocmoaHut Qr C Q.

Iyctb Qr = {9F);9F,}. Byzem TOBOpUTb, YTO aBTOMaT A,, pacno-
gnaem Ja6upHHT L,, ecru mpm ero 3anycke B aabupunt L, npoucxoguT
nepexo B 3aKIOYUTeIbHOe COCTOAHHe gp,, a Ip ero 3allycke B 1a0H-

pHHT Li, # L, wpoucxogqur nepexoy 8 3akaloyTelbHoe COCTOAHHE GF -

Iyctbh C - Klacc WHUDMaIbHHIX AabupnHTos. TospopaM, ITO aBTOMAaT

Ag. pacno3snaem Kaacc C, ecam mpH ero 3anycKe B m1060n tabupuHT L,

IpOuCXOAUT Tepexog B 3aKIIOYUTeIbHOe COCTORHHe gf, TOra HU TOMbKO

rorya, korga L, € Cu gaa mo6oro sabupuuta L, ¢ C mpoucxogut

nepexo, B 3AKMIOYUTeAbHOe COCTOAHHE gp. :

Iycts P= {K C Z?|K — caa3n0e Konewnoe MHOxKeCTBO TaKoe, YTO

muoxectTBo Z? \ K — caa3xoe}.

Econ K € P, To rpanunea OK muoxectpa K 6yfeM Ha-

3HIBaTb MHowecTBo {z € K| cymecrsyer TouKa z” B Z? \

K takas, 4To z u 2” cna6o cocequne}. Boxpyr KaxkyJo# TOYKH Z =

(21,22) € OK paccmoTpuM kBagpat kv, c AnmHOM cTopoH 1. Ero cTo-

poHH 0603Ha4uMM Yepe3 a, 8, x, 6 (puc. 1):

a

a = {2 = (21,22) € R’|2,-1/2< 21 < 21 + 1/2, 22 = 22 + 1/2},

5 ae tee 6 : | |
B= Ae (x1, 22) eR Jz1-1/2< 21 <21+1/2,22= 22 -1/2},

x = {x = (21,22) € R? [x1 = 21 -1/2, 22-1/2 < 22 < z2 +1/2},

B § = {x = (21,22) € R’|x1 = 21 +:1/2, 22-1/2 < 22 < 22 +:1/2},
Puc. 1. :

Cropouul a, 3, x, 46 kBagpata kv,, z € K, wmMetot cBoucTBo ”cTopoHa

HaXOMHTCA MeXK Ty TOUKAMH MHOxKecTBa K uw MHOXKeCTBAa Zi \ kK”, ecru

COOTBETCTBEHHO TOYKH (21, Z2+1), (21, 22-1), (41 —1, 22), (21 +1, 22),

He NpuHagiexkatT MHoxectTBy K.

Ilycrh st, — MHOXKeCTBO CTOPOH KBa[pata kv,, Af KOTOPHIX ”CTO-

poHa HaxOJUTCA MexK Ay TOUKAaMM MHOxecTBa K uw MHOKeCTBA Z\ K",

@Murypa Fx = l st, upegctaBaseT co60u NpAMOYrOAbHEIM NOAMTOH.
! z€O0K

—Tlycrs K C Z? - xonewHoe caa3H0e MHOxeCTBO. Caman nUdICHAA U

caman npaean mouxa (HII) muoxectBa K ecrb Toukaz = (2, z2) € K
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Taka, UTO JIA KaxKJOrO a = (a1,4@2) € K, 22 < a2 WAM, CCAM 22 =
 ap,

TOPAa 21 > 21. CaMaK HUICHAR U CAMARA MEGaA MONKA (HJI) mMuoxectBa

K ectb Touka z = (21,22) € K Takas, 1TO JA Kaxk Oro a = (a1, a2) €

K, 22 < ao WAM, CCAM22 = G2, TOrAa 2) < 44. Camaa GEPLHAA U CAMAA

npasasz mouxa (BIT) MHoxectBa K ecTb TO4Ka Z = (21, 22) € K Takaa,

YTO Wad Kak Oro a = (41,42) € K, 22 > a2 WAM, CCAM 22 = 42, Tora

Z1 > G1. Caman 6eprnan U CAMARA AE6AA MOUKG (BJI) mHoxectBa K ect

Touka z= (2, 22) € K Takas, 1TO Jia KaxJOrO a = (a1,42) € K, 22>

G2 WAM, CCAM Z2 = G2, TOra 21 < 1: eo

Camaan npasas u camas xuscnar mouxa (IIH) MHoxecTBa K ectb

Touka z = (z1, 22) € K Takas, 1TO AA KaxJOro a = (a), 42) € K, 2 >

Q@, WAM, CCIM 2; = Q;, TOFa 22 < Q2. agtaue

Iycrp (S)* - MHoxecTBo Bcex CoB a = a(1)a(2).. .a(k), k > 4, wag

acpaButom S = {—1,1}. Onpezerum oTo6paxenne f +P — (S)* caegy-

joujuM o6pa3om. Ilycrp P € P. O6xoqa nomnroH Fp B 1loloxKUTeEABHOM

HallpaBJleHH, HaiwHas Cc CaMou HWKHeH WH CaMOM 1paBOH TOUKH, Mepe-

HYMepyeM BeplIMHHI NosMrona Fp, conocTaBus uM -1 HIM 1, ecam yrou

B BepuinuHe paseo 7/2 un —1/2 COOTBETCTBEHHO.

OnpeyenuM caezyloulve CeMewCTBa MHOXKECTB (pie. 25)"

o, = {P eP | IP Il 2 2, f(P) T (-1(-1,1)"-1-1(1,-1)*-1), k, n 2 0}
b, ={PEP| Pll > 2, f(P) = Cl(11)"-1-1(1,-1)*-1), 2 0}
b3={PEP|||Pll > 2, f(P) = (ACL "1-1-1,"1, k,n 2 0}
o,={PeEP| ||P >2, f(P)=C-11)},

rye (a, b)” = (ab) (45) 0 .(ab),n€ N.

n

(-1(-1,1)4-1-1(1,-1)*-1) (-1(1,-1)?-1-1(1,-1)?-1) (21(¢,1)21-1(-1,1)?-1) (erat)
puc.. 2:00" oe

Ecau 2; = (23,45) € Z, j7=1,2,3,4, Takne 4TO yo= 3; Yi = Ys

yy < y2, TO 0603Ha4uM Agere = {K € 9;:| 21, 22,23, 24,- HII, BI,
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BJI, HJI Touku MHoxecTBa K cooTBeTcTBeHHO}, 7 € {1,...,4}.

Onpeye1aM Kiacc 7-1a6upuAToR, KoTOpHie 1pescTaBAAIOT COOOH WE-

@py ABa.

Ilyctb z; = (2;,y;) € Z*, i= 1,2,...,17, wMe1oT CBOHCTBa:

f rig < 23 < 22,
@o < 211 < #13 —1,

Liz < Ze,

) ya —1> ys, (2)
U5 = Y4,

Y¥6 2 U5;

vie = Ys = Y2,

be aa . ¥o = Y11l = 413 = Ye

Torza,

Kiet _ (K © P[K = K?U KU KU K2U K2U K3},
Kk? e Ag 1221216 1217 KG E Ae K2¢ Agree

Kie¢ Age 1713 a4, K2e€ Au 9712529 #10 , Ke Ag,” 128 129 :

(z5+(0,1) ¢ K2A25+(0,-1) ¢ K3) > (zo4(-1,-1) € K2V264(-1,1) € K2),
zi5+(0,1) ¢ K3, (e7= tg)> (27+(1,-1) € KZ A z7+(-1,-1) € K2)}

pee iar Klacc 7-1a6U“puHTOB Co:

= {c:2 + BE?) {1})= K € Kee 2 Bi = cur
BHINOAHeHO ycaoBye (2) }.

’

Ecau paccMaTpuBaioTCA TOIbKO peryJApHble MelIKU, TO MOXKHO BOC-

NOb330BaTbcA GoNee KOPOTKOM 3aNMCbio: BXOJHBIM allcdpaBUTOM C4H-

TaeM MHoxecTBo A = {0,1,...,255}, a MHoxectTBo (E*)? paccmatpu-
8

BaeM KaK MHODKeCTBO 4lcel )> a;2'—!, aBaAIOUIMXcCH KOJaMA BeEKTOPOB
|

(5 Ay, +65, ag) E (E?)?.
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Teopema 1. Cywecmeyem newxa Ao = (A, Qa,B, 92; 42,90; QF), xo-

mopar pacnosnaem KAGCC UNUYUAADHDIT n-aabupuxmos (C>,TI
H) =

{(c, pnu)le € C2, pr ~ Caman npasaa u CAMARA HUICHAR MOUKA MHODCe-

cmea c—!({1})}, umeem 37 cocmoanud u obrodawan 1060t uabupunm

ug xaacca (C2, IIH) cn eepuunamu 3a epema, ne MENDWIEE N+ 4 U He

Gonnwee i not
5n — 37, n> 12.

2. ToKa3saTeIbcTBO TeEOpeMbI 1

Jlemma 1. Cywecmsyem newxa Ag; = (A, Qi, B, Yi, Yi, 9, QF); Ko-
mopaa pacno3sKaem KAACC UNUYUAADNDEIT 17 -nabupunmoe (%;, HII) _
{(c, pan)|e}({1}) € i, Pun - HII mouxa mnoacecmea c~'({1})}, 1 <

i<4. -

ToxasatespcTso. [locTpouM nelllkn Ag,, 1<i<4.

Tlepexog B cocTosHHe gr, He OyeM u306paxkaTb Ha JMarpamme;

mpeqnonaraeM, YTO 3TO OH OCYUeCTBAAeTCA AIA KAKTOTO a € A, Ko-

Topoe He 3allHcaHO Kak BXO] Kakoro-1u60 cocTrosHua. Ucnorb3ys o60-

gHayenue (+, w), rye w € D, npesmoraraeM, 1TO aBTOMAaT JBMKETCH B

HalpaBleHud w JAA KaxkJoro a € A, KoTOpoe He 3al¥caHo Kak BxoJ

9TOrO COCTOAHAA.

Vs onpegenenus knacca C2 clegyeT, 4TO ecaM CE C2, TO MHOxe-

cTBo c~}({1}) MoxkHO POpu30HTAIbHBIMH OTPesKaMH pa3{eIMTh Ha Tor-

MHoxecTBa Cj, j € (1,...,6), Tak 4TO AIA Kaxgoroj € {1,...,6}

cymectayet | € {1,...,4} Taxoe, To C; € ®.

Tlocrpoum nemky A. B onacaHun aBToMaTa Mpesnoraraem cyule-

cTBOBaHHe "IpHopuTeTa” Mex Ay BXOJHBIMM OyKBaMM HeKOTOpOro Co-

CTOAHUA, ONpeseleHHOrO Yepe3 MOHATHE ” onucaH paHbile”.
os
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AptoMaT Ag,:

(80; w)

(2A,25,18; n) (*,e)
(66,194,214,2 % w) (66,70; w)

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

11,15,43,47; e)

(111,107; w)

(121,120,123; w)

AstomaT Ag,:

(66; w)

(214,70,66,86; w)

8,40,64,96,104; 1)

(214,66, 70,86,254,127,126,111,107,106,1 10,246,118,

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; 7)

(86,62,63,31,118,12

7,126,30; 7)

(244,240,252,248,208,212, e)
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AstomaT Ag,:

(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) (208,210,21 1,216,217,219,248,249,251; n)

(*: €)

AstomaT Ag,:

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

(24; n)

(2,8,11; 0)

-_ (107,11,31,2555 €)

Astomat Az.= (A, Qo, B, ¢2, v2, 1, Q F) onnintem cleqyIouuM o6pa-
30M:
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o(qi, 2) = 42; bo(q1, a) = Ww AIK a = 208,

yo(q,2) = 94, ¥2(q1,4) = w gas a = 192,

yo(q, a) = qs, Y2(q1,¢)= w aan a= 64,

y2(q1,2) = 93, 2(q1,4)= w aaa a € {80, 96, 112, 224, 240},
yo(q; a) = Fo: vo(q, a) = 0 uHa4e;

2(qa; a) = 42; 2(q2, a) = WU IIL a= 214,

y2(q2, a) = 47, ¥2(92,4) = n Ana a = 22,

29214) = 93, Y2(92, a) = w aan a € {86, 118, 246},
yo(q2; a) = qr; b2(qa, a)= O unaxe;

y2(93,@) = 43, tba, a)= w ana € {b € Alb = an +a,2+a22? +4323 +
a42* + a52° + ag2® + a72", a3= 0, ag= 1},

y2(q3,4) = 93, %2(93,4)=s qana € {bE Alb= de tat + ag? tg 2? ot
a424 + a52° + ag2° + a72", a3 = 1,a9= O}7,

yo(q3, 4) = 95, ¥2(93,4) = s mana € {b € Alb = ag +. 012+ 422? +.a32°+
a42* + a52° + ag2® + a72", a;'= 0; a9¢= 1},

yo(q3,4) = 9m, %2(93, 4) = O unase;

p2(q4,4) = 99, P2(q4,a) = n gan a = 22,

yo(q4,4) = 98, Y2(q4,0) = 2 Ain a = 18,

y2(94,4) = q4, 2(qa,a) = w aaa a € {210, 214},

(p2(94,4) = 93, 2(qa,0) = w aaa a € {118, 246, 86, 242},

)(y2(q4,2) = 9, P2(q4,a) = O uHare;

(p2(qs, 4) = ge, Y2(G5,4) = w gaa a = 208,

y2(qs,4) = 98, %2(q5,4) = w aaa a € {64, 192},
pa(qs,4)= 95, Y2(9s,4)=e IRAE 1b E Alb==Goch ay 2 +422? + a3?" +
a424 + as2° + ag2® + a72", a,= 1,a,>= 0},. peek

2(qs, a) = 45, ¥2(qs,a)= 5 mana € {bE Alb=ao bait a? +032° +
424 + a52° + ag2® + a72’, a, = 0, ieee . ) Le

92(95,4a} = Fo: ho (q5, aa)-= O HHAate} 8

y2(46,4) = 96, Y2(de, 4) = w ana a € {214, 248, 255},
y2(96;4) = 97, V2(ge, 2) = aa ae {22,31},
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y2(ge,4)= 98, ¥2(qe,4) = w Aaa a € {104, 232},

y2(qe, 2) = 9, Y2(qe,4) = O nHate;

yo(q7,a) = 97, ¥2(97, a) = e gana € {27, 31, 107, 235, 251, 255},

2(97, 4) = 4, wo(q7,a)=n gis a = 248, i

y2(q7,4) = 98, 2(97,4)= w maa a € {104, 22};

p2(q7, 2) = GF, ¥2(97,4) = O nHate;

o(qs,@)= 9s, ¥2(9s,4)= w aan a € (66, 107, 194, 210, 235, 251, 255,
248, 214},

yo(qs,4) = 98, P2(9s,4)= Maa € 8, 24, 25, 27, 28, 29},
y2(qs,4) = 99, Y2(gs,a)= n ana a € {22,31},
yo(qs,@) = 911, Y2(9s; a)=e gan a € {10, 14},

yo(qs,4)= gio, %2(gs,@) = w ana a € {124, 252},

2(98, 2) = Fo: 2(qg,a) = O nHatde;

y2(q9,4) = 99, H2(go, 4) =e gan a € {31, 255},

y2(9o,4) = 98, P2(99, n =n masa € {248, 249},

yo(qo, 4) = 911, P2(qo, aye=e gana €é {1l, 15},
y2(qo,4)= IF, ¥2(99, a) = 0 HHate;

y2(q10; 4) = 911; vitinbiay =e giana € {11, 15},
y2(qi0,@)= Qo, Y2(q10,4)= w gan a € {107, 111, 127, 255},

y2(qi0,@)= 411, Y2(910,2)=n qin a = 31,

$2(q10, 4) == 9h; ¥2(q0, 4) =0 mnate;

yo(qi1;@)= G11, 2(q11,4) =e qua a €£66, 70, 86, 98, 106, 107, 102,
110, 111, 118, 126, 127, 214, 246, 254, 255, 11, 15},

%2(q11, 4) == 125: (qui; ay # Ww TAL aé {208, 212, 240, 244, 252, 253},
2(qi1,@)= 913, Y2(qi1,a) = n gaa a € {80, 84, 112, 116, 124, oe

Y2 (911, a) = qFo: v2 (911, a)= 0 nHae;

(y2(912, 2) = 413; o(q12; a) ies n ans aeé {30, 31: 62, 63, 86, 118, 126, 127},
2(q2, 4) = m2, P2(qz2, == w 1aaé{b € Alb= a9 +a4,2+4+ 92? +
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a32° + a42* + a52° + ag2° + 472", ag = 1},

p2(q2; a) =49F, ¥2(q12, a)=0 WHaye;

y2(q13,4) = 913, %2(q13,4) =e qua a € {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}, .

y2(q13,4) = 913, %2(913,4) = n aaa a € {56, 60, 184, 24, 28, 152, 120,
124, 112, 116, 80, 84}, |

yo(qis,4) = gia, Y2(q13,4)= e man a € {26, 27, 58, 59, 154, 155, 158,

159, 186, 187, 190, 191, 210, 242, 250, 251},

y2(q13,4) = q12, Y2(ns3; ve w mas a € {208, 212, 240, 244, 248, 252},
y2(q13,4) = Ne, P2(M3,4)= w gas a € {72, 200, 216},

yo(q3, a) = QFo; bo(q13; a) =0 WHawe;

(y2(qi4,@) = G14, 2(qi4,a) = e gas a € {106, 107, 210, 214, 234, 235,

242, 246, 250, 251, 254, 255},

y2(q14,4) = M5, ¥2(914,4) = w gaa a € {104, 105, 96, 208, 192, 224,

232, 233}, |

(p2(qi4; a) = 416; bo(q14; a) =n MAGE {240, 248, 249},

2(qi4,@) = WF, ¥2(G14, 4) = O unare;

yo(q15,4) = qe, V2(M5,4) = n aan a € {26, 27, 58, 59, 154, 155, 186,
187, 210, 242, 250, 251}, ae

2(q15,@) = M15, ¥2(qi5,4) = w gana € {106, 107, 234, 235},

yo(q15,4) = 4m, 2(915,4) = 0 mHaye;

2(qi6,4) = ie, P2(qie,@) = w aana € {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},

2(qie,2) = qe, Y2(q16,2) = n aH a € {18 19;.24,:25, 27; 146;. 147,

152, 153, 155},

(die,4) = q17, V2(q1e,4) = € aan a € {22, 23,31, 63, 150, 151, 159},

ya(q16,4) = qa, ¥a(dre;4) = w aaa€ {99, 227, 95, 127, 83, 115, 242,

243, 87, 247, 119, 91, 123, 98, 226, 82, 114, 86, 118, 246},

$2(916,4)= 9%, ¥2(916,4) = 0 uHate;
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(917.4) = qe, ¥2(H17,4) = n Aaa a € {248, 249, 251, 210, 211, 216
217, 219},
yo(qi7,@) = 17, ¥2(q7,a) = e aaaa € {b € Alb = ap + 012 + 0,22 4

a32° + a424 + a52° + ag2° + a72”, a; = 1},

2(917; a) = Fo) o(917; a) = O uHate;

yo(qs,@) = 18, ¥2(gis,a) = w qua a € {66, 67, 75, 98, 99, 102, 107, 70,
71, 103, 79, 111},

y2(q8,2) = no, ¥2(q18,¢) = s ana a € {10, 14, 42, 46, 106, 110, 122,
126, 62, 30, 234, 250, 254},

$2(8,2) = 9F, ¥2(q18, a) = 0 nHate;

y2(qi9,2) = gis, %2(919,2) = w Ana € {66, 98, 255, 127, 254, 126, 214,

86, 246, 252, 244, 212, 124, 84, 116, 111, 110, 102, 70, 120, 112, 80, 107,

106, 240, 248, 208, 118},

y2(q9,@) = gis, ¥2(9i9,@) = s maa a € {30, 62, 10, 42, 28, 60, 46, 14,

24, 56},

$2(919,4) = 921, ¥2(gi9,a) = € gas a € {2, 6, 22},

p2(qig, a) = 420, 2(q19, a) =e MIAaQE {31, 63, 43, 47, 11, 15},
2(qi9,@) = 921, Y2(9i9, 2) = n gas a € {16, 20},

p2(q19, a) om QFo> 2(q19, a) = O nHate;

:p2(q20,2) = gis, %2(920,a) = s qa a € {106, 110, 120, 124, 126, 248,

252, 254},

2(q20, 2) = 420, 2(q20, 2) =e MIRAE {b € Alb = do + ay2+ a22? +
a32° + a424 + a52° + ag2® + a72’, a; = 1},

2(q20, a) = QFo> 2(q20, a) = 0 unate;

(p2(g21,2) = 922, Y2(g21,4) = e ain a € {215, 87, 71, 67, 83, 211, 195,

115, 243, 227, 247, 119, 103, 99},

y2(qo1,@) = go1¥2(g21,¢) = n aaa a € {b € Alb = ap + 412+ a2? +
a32° + a42* + a52° + ag2° + a72’,a; =0,a,=1},
2(q21,@) = 921, ¥2(g21,2) = e aan a € {b € Alb = ag + a42 + 422? +
a32° + a424 + as52° + ag2® +.a72",a,; = 1}, ©

2(g21,@) = 9F, ¥2(921,@) = O uHase;
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y2(922,4) = 923, ¥2(922,a) = w gaa a € {200, 201, 232, 233, 216, 217,
248, 249}, |

2 (922,4) = 928, 2(q22,0)= w aaa a € {72, 73, 104, 105},
p2(q22,@) = 922, 2(q22,a) =e naga € {b € Alb= ag + a2 + a92? +
a32° ne a424 + as2° + ag2® + a72", a,= 1}.

p2(q22; a) = GFy, ¥2(G22, a) = O unaxe;

(p2(923, 2) = 423, 2 (go3, a) =w MIA ae {210, 211,: 242,.243, 219)251,

214, 246, 255, 223, 247, 215},

p2(q23,%) = 24, H2(q23,a) = w gana € {91, 95, 82, 83, 115, 86, 87, 119,

114, 118},

2(923, 4) = 930, %2(923,4) = e gaa a € {30, 62}, |
p2(q23, a) = 426, 2923, a) = WwW IIAGE {122, 126},

y2(923, 4) = gas, %2(q23,4) = w qua a € {123, 127},

2(q23, @) = 927, 2(923, 4) = w gana € {250, 254},

2(q23, 4) = Gry, Y2(923, a) = O nHaye;

p2(q24; a) = 424; 2 (924, @) =w AIA aE {66, 67, 70, 71, 98, 99, 102,
103}, ,
92(924,@) = dre, 2(924,4) = w aaa a € {106, 110},
p2(qa4, a) = 430; pa(qaa, a) =e Mmmae {10, 14, 42, 46},
92(924,4) = 9F%, 2(924, a) = O unare;

2(q25,@) = 925, Y2(qo5,a) = w gua a € {107,111},

2(g25,@) = G24, H2(Go5,a) = w gina € {75,79},

2(925,@) = 9F, Y2(q25, 4) = O uHase;

~2(q26,4) = q26, Y2(q26, 4) = w aa a € {107,111},
92(426, 4) = 930, 2(q26, 2) = € Aang € {11, 15, 43,47},
~2(q26,@) = GF, Y2(q26, 4) = O uHate;

2(q27, 4) = go7, 2(q27,4) = w gana € {251, 255},

$2(927, 2) = q2e, H2(G27, 4) = w gana € {123, 127},

$2(q27, a) = 430; (427, a) ==e€ AAA a e 131, 63},
$2(427, a) = Fy; h2(q27, 4a) = O nHa4e;
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(9282) = 928) Y2(q28, 2) = w aaa a € {66, 67, 75, 98, 99, 107},
yo(qas,4) = 923, ¥2(q28,) = w qua a € {194, 195, 203, 226, 227,+235},
2(qos, 4) = 929; P2(qo8,.4)= w Ain a = 106; |

2(q28, 4) = 427; tho(q28;a) = w qn a = 234,

p2(g28, a) = 9F;) ~2(qQ28, a) = Om1n a € {10, 12}
p2(28,@) = 9F; (G28, 2) = O nHase; ,

(2(q29, 2) = 929): %2(429,4) = w gaa a = 107,

~2(q29, 4) = 927, %2(g29, 4) = w aaa a = 235,

— 92(929,4) =9F,, 2(929,4) = 0 aaa a € {11, 43},
p2(q29, a) = qFo: 2 (429, 4) = O uHaye;

2(930,4) = 931, ¥2(930, a) = n qua a € {82, 83, 91, 114, 115, 122, 123,
210, 211, 216, 219, 217, 242, 248, 249, 250, 251, 243}, :

2(q30; 2) == 930, 2(gs0,@) =e aan a € {b € Alb= ap + a2 + a2? +
432° + a424 + a52° + ag2° + a727, dy
92(930,4) = 9F, 2(930, 2) = 0 uHaxe;

2(931,4) = 931, %2(q31, 4) = w aa a € {104, 105, 107, 232, 233, 235},
%2(931,4)= 932, %2(9s1,@)= w Aa a € {248, 249, 251},

2(q31, 4) = 931, b2(931; a)=nqisa= 123, mas
-92(931,4) = 435, h2(931, a)=s fqnna= 41,

$2(9s1,4) = 9F,, ¥2(931,2) =O aah a € (11, 43}, :
(2(931,4) = aA; Pa(gar, a) = O nHaxe;

2(q32, 4) = gaa, 2(ga2, a) = e aan€ {31, 63},
$2(932, 4) = 932, 2(q32,a)= w pana = 255,
$2(932,4) = 933, 2(q32,@)= w Aaa a = 127,

2(932,4) = qr, Ya(qs0, 2)0 nuate; ieee

2(933,4) = 93a, tbo ass; a)=e aaaLe= {11, 15, 31, 43,SAT};
£2(933,@) = g33, Po(g33, 2) = w aaa a € {107, 111},
2(933, a) == IFo; Ya (933; a) =aa adenoid bi

2(934, @) = qa, tba (Goa, a) ie=n qs a €= (248, 249, 251},
92(934,4) = 934, %2(q34,a) = e gaa a € {b € Alb= ag + 012 + a2? +
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a32° + a42* + a52° + ag2° + a72”, a; = 1},

2(934; a) = qr, %2(934, a) = O unaxe;

2(435,4) = 935, 2(q35,a) = w qua a € {66, 67, 75, 98, 99, 106, 107,

111, 110, 102, 103, 70, 71, 79, 82, 83, 122, 123, 114, 115, 91},

y2(935, 4) = 9F,, (935, a) = O aaa a € {10, 11, 14, 15, 42, 43, 46, 47},

y2(935,4) = 9%, Y2(935, a) = O uHase.

3Haf, KAK NOCTPOeCHHHIM aBTOMaT OOXOJUT AaOMpuAT, DAA Kax Oro

n > 11 MBI Bcerga MoxeM HoctTpouTb AabupuutTH L,L” € C2 Takue,

yto ||V(L)|| = ||V(L”)|| = n, 1 Bpema o6xoga yaa ta6upunta L 6ni10

MHHHMAJIbHO, a Ja Ja6upnuta L” — MakcHMaJbHo.

GaMeTHM B 3aKIIOYeHHe, ITO aHATO‘H4YHO MOXKHO ONpeseIUTb OFHO-

CBA3HHIe WHdpwH 1, 3, 4, 5, 7 W MoKa3aTb, YTO CyljecTByeT Nellika, KOTO-

pas pacno3HaeT 9TH UudpH. B [4] noKa3aHo, ¥TO 118 Wudp c ” AEIpOK”

He CyIUeCTBYyeT MelIKH, pacno3HalolleH STH WAdppH.
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