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Cnasa 1

3AJIAYT

1. Kpaiiau ABTOomaTn

1.1. Kpaiinu gerepMUHUpPaHU aBTOMAaTH.

3ATAYA 1.1. Jloxaoiceme, ue e3uxsm L e aemomamen, ksdemo

(1) L= {a"bln > 0};
(2) L = {a"bln > 1};
(3) L={a"b"|n,m > 0};
(4) L ={a"b"|n,m > 1};
(5) L = {a"b™ck|n,m,k > 0};
(6) L ={w € {0,1}*|w sanousa ¢ 01};
(7) L ={w € {0,1}*|w sasspwsa c 01};
(8) L ={w € {0,1}*|w csdsporca 101};
(9) L ={w € {0,1}*|w csdspotca mouno edna 0};
10) L ={w € {0,1}*|lh(w) = 0(mod3)};
11) L = {w € {0,1}*|Ny(w) = 0(mod3)};
12) L = {w € {0,1}*|No(w) = 0(mod3)& N, (w) = 1(mod2)};
13) L ={w € {0, 1}*|w sanousa u 3a6spwea ¢ edna u couya 6yksa};
14) L = {w € {0,1}*|w cedsporca none dse 0—.au, pasdesenu om Henpasua 0yma
¢ deaosrcuna kpamma na 4};
(15) L = {w € {0, 1}*|ecexu nom, xozamo ¢ w ce nosasu 0, mo ma e
nocaedsara om nowe dse 1};
(16) L = {w € {0,1}*|w csdsporca nati-mrozo edna noddyma 00};
(17) L ={w € {0,1}*|6 w scara dsotika om cocedno nyau ce cpeusa npeou
scaka 080UKaG om cocednu eOUHULU};
(18) L = {w € {a,b, c}*||w ne csdsporca nocaedosamerru b usu c};
(19) L = {w € {0,1}*|w e wucao 6 deounna 6potina cucmema v w = 1(mod3)};
(20) L = {w € {a,b}*|w csdsporca xamo noddyma bb};
(21)
(22)

(
(
(
(
(

L ={w €{0,1}*|w csdsporca newemen 6pot 1};
L ={w €{0,1}*|w csdoporca newemen 6poti 1 u wemer 6pois 0}.

1.2. Toranuu aBromMaru. /lonbjiHeHne HAa aBTOMATEH €3UK.

SATAYA 1.2. Hamepeme kpaer demepmunupat momaiet a8momam, exei-
BANEHMEN HA GBMOMAMA:

6 |a c ) al|b ) alblec ) al|lblc
—Ss|p — —s|r|— —s|s|p|— —s|s|—|q
(@ p [r|=|p| B |p[s|—| W ' lal-|p| O p |plqg|p
¢ lq|r |- ¢ |plaqg|— q |—|s|r ‘q | s r
rolr|—1|— T — | r| - rol—|r|r rol—1plr




1. BAJAYN

1) b|c 0 |al|b 0 |a|b]ec 0 |a|b]ec
—s|s|p|— —s|q| s —s|s|—|r —=s|plqgl|—
@' | —la|p| (or) "p [r|p|=| Q] "p |=|r|p| W p» |[p|=|P
¢ |s|—|r q |—|—|D 4q S| —|Tr ) )
ro|—=|r|r r |s|ql— rilgq|p|— * —|p |-
alb|c 0 |a|b|c S TaTb e
—s|s|—|p —s|s|—|q ey v e
@O |a|l—|p| O] p |pla|p| () o 1= TpTq
—| s |r q | s r S
rol—1|r|— rol—|p|r 919171~
3AIAYA 1.3. Hamepeme KJ[A A, coc ceoticmeomo L(A,) = {a,b}*\ L(A),
ksdemo A e asmomama:
0 |alb 0 |alb 0 |al|b 0 |al|b 0 |al|b
—=*s|p|r —s|s|p —s|plq —s|plq —s|t|p
(@] *p [rip| B "p [tla] (W] 2 lals| O] o [t]s| ()] " |q|t
¢ s|q ¢ [t]p q |p|q ¢ lq|t g st
t |r|q t |s|p t gt t 1qlp t |t]s
0 |al|b 0 |alb 0 |alb 0 |al|b 0 |alb
—s|plq —*s|s|q —s|s|q —s|plq —s|plq
(er)| p [q|t] (O p [t]s| | "p [a|s| @) "o [t]s| () " [q]s
¢ [t|q q |q|t q |[t|p ¢ lq|t q |p|gq
t 1qls t lq|p t gt t lqlp t gt
0 |alb
—*s|t|p
()| p |ql|s
qg |p|t
t 1q|s

1.3. HenerepMmuHnupanu kpaiiium aBroMatu. /lerepMuHu3ams.

BAIAYA 1.4. Hamepeme xpaen demepmunupar asmomam Ap, exeusa-
AEHMEH HA ABTMOMAMA:

A a b A a b A a b
— s | {s}[{s,p} — s | {s,p} [ {s.p} — s | {s,q} | {50}
(@) p [{gp] © B r | {4} 0 M| p 0 {q}
q |[{r}] {r} q | {r} [ 0 q 0 | {r}
LRGN R GHEEG r | 0 ] {r}
A a b A a b A a b
— s | {s.p} | {s.q} —s | {s} [ {p.¢} = s {p.q} | {s}
@ r | {4 0 | p [{st| {r} | (e7)| p | {r} |{s}
q | {r} [ 0 q |[{r}] {s} q | {s} [{r}
r | {r} 0 r | {r} 0 “r 0 {r}




()

1.4. Omnepanum BbPXYy aBTOMATHU €3UIIU.

BAIAYA 1.5. Hamepeme nedemepmunupan asmomam C ¢ L(C)
L(B), xsdemo asmomamume A u B ca:

1. KPATH ABTOMATU

A a b c A a b c
—p| 0 v} [ {gr} —p | {p,r} | {a} [{g s}
¢ [{grsi] 0 | {s} | | "¢ | 0 0 1 {4}
r | {p,s}t [{a}]| 0 r | {p,s} [{rgt| 0
s {r} 10 0 s | {r} 0 [ {p,r}

A a b
—t|{s,p}| {p}
() A:| s [{s,p}| {p}
p | {p.r}| {s}
| {r} [{s,pr}
A a b
= t| {s,;r} |{p}
(8) A5 | Lot [0
P 0 {r}
r [ {s,pr} | {s}
A a b
St W)
() A5 [ st [0}
p 0 1 {r}
r | {s,p,r} | {s}
A a b
—*v [ {s,r} [ {p, 7}
G)A: 5 17 [ )
p 0 | {r}
r [ {s,p} [ {s 7}
A a b
= t] {s,r} |{p}
(©) A5 [ dort (1o}
p 0 | {r}
ro [ {s,pr} | {s}
A a b
—*v | {s,r} [ {p,r}
(or) A:[ 5 | 1T [iois}
P 0 | {r}
ro [ {s,p} [ {s.7}
O |alb
—s|r|p
QA p [r]|p
q T =

A a b
=" v | {q} | {g, v}
VERCIERUED)
“u | {q} | {u}
A a b
=" v [ {qu} | {u}
q¢ |[{q,u}| {u}
u | {u} [ {qu}
A a b
= v [ {qu} | {u}
¢ [Heur] {4}
u | {u} | {q,u}
A a b
1= w | {gu} | {u}
B e {0
u | {q} [{u}
A a b
=" v [ {qu}| {u}
¢ | {u} | {4}
U 0 {q,u}
A a b
1= w | {gu} | {u}
B g e
‘u | {q,u} | {u}
) alb
—=*01(11]2
1 112
2 11

L(A)U



(n) A:

3ALAYA 1.6. Hamepeme nedemepmurupan asmomam C ¢ L(C)

1. BAJAYN

1) alb
=S| — |
P — T
q |r |-
rlpla

O |alb
=021
*1 211
2 111

—
I~
—
Qo

L(B).
A a b
—t|{s,p} | {s}
(@) A:| s |{s,p}| {s}
| {p} [{pr}
ol {s,r}| 0
A a b
—t| {s} |{s,r}
(B) A:| s | {s} [{s,1}
| {p} [{s.p}
r | {p,r}| 0
A a b
—*v | {u}]| 0 .
(v) A ¢ [{u}| 0 B
u | 0 [{q}
A a b
—t | {s,p} | {s}
(6) Az s | {s.p}| {s}
p [ {p,r} | {p}
r | {s.r} [ {s.p}
A a b
—* v | {u} 0
© A T g
u | 0] {g}
A a b
—t|{s,p} | {s}
(o) A:| s | {s} |{s,p}
p | {p,r}] {r}
r | {s:r} | {s:p}
0 |alb
—s|—]r
QA p |—|r
¢ ||~
rplg

0| {4}

=N N

= =] =] o

L(A)o



1. KPATH ABTOMATU

(n) A:

0 |alb
— S T P 5 a b
o 1 p B:_>*O 112
. = *1 [1]2
- 2 111
r | —|P

BAIAYA 1.7. Hamepeme nedemepmunupan asmomam C ¢ L(C) = L*(A),
ksdemo A e aemomamasm

A0 1 A 0 1 AT 0 1
="t | {s} | {s,p} —*t | {s,p} | {s} =t {p} | {s}
()| *s [{s}t|{s,pp| B)] *s [{sip}| {s} | ()| *s [{s,p} | {57}
VRGN p | {p} |[{s 1} p | {p} | {r}
ro |0 [ {sr} r [ {spp] 0 r 0 [ {sp}
AT 0 1 AT 0 1 AT 0 1
—t] {s} |{sp} =t {p,r} [ {s 1} —t | {s,r} | {s,p}
0) *s [ {s,r} [ {s,p}| (o) *s [{s,p} [ {s,7}| (o7)| s | {s} |{s,p}
p | {s} [{pr} p | {p} | {r} {r} [{p,r}
r [ {s,p}]| 0 r | {st | {p} r [ {s,p}]| 0
1 alb 1) alb 1) a b c
—s|r|p —s|—|r —pl 0 {r} [{g, 7}
Ol p |rip] Wl p [ =|r| O] "¢ {e,r,sp] 0 | {s}
q |r]- q |7 |- r | {p,;s}t [{a}| 0
r | —1]p rplyq s | {r} 0 0
SAIAYA 1.8. Hamepeme kpaen demepmunupan asmomam C, 3a xotimo

L(C) = L(A)N L(B), xsdemo asmomamume A u B ca:

) alb
() A —PlPld] g
qg |—|r
e p | —
) al|b
—p|T|D .
(v) A ¢ Tro B :
e —|p
) alb
() A: “PIPIT g,
q | =
0 alb
—s|—|7r
Q)A:| p |—|r| B:
g |r |-
T plgq

1) a

—"q|q

r q
) alb
—*qlq|r
r q|4q
) alb
—*qlq|r
r q|4
) alb
—*0]2|1
*1T 1211
2 1)1

1) alb
—p|lq|Dp .
(8) A P B
r =]
1) alb
) A 2 PITI— ] g,
q — T
rlq|p
1) alb
(o7) A AR I
q q|r
1) alb
—s|r|p
mA:{ p |r|p| B:
¢ | r|-

1

LS

*
—_
e R R )

NN S




10 1. BAJAYN
1.5. Mununmn3anus.

SAIAYA 1.9. Usnoassatime obuy anzopumosm, 3a 06 MUHUMUSUPEME AETNO-
MaAMma:

5 ToT1 51071 ) 01 ) 01
S5 Tolq Sslplg —s|r|q —s|r|q
p o|s|r p o|s|r P wls P | t]s
() Tt p (8) Tt M| g |pls] (O] g |t]s
* * r wq T w | q
r |[t]|s r |t]|s o " T Twls
t |rl|s t Ir|s P
w | q|r w | q|p
0 |01 6 |01 6 |01 6 |01
—5|s|p —s5|p|s —s|pls —5|s|p
p |t]s p |s|t p |s|t p |t]s
)| q |s|r| (er)| q |r|s| ()| ¢q |r|s| (n| q |s|r
rolu|q r olqlu r o|qlu rolu|q
t lulp t Iplu t Iplu t lulp
*u [t *u | r|t *u |r|t *u |t r
5 ToTT 0 lal|b
—plul|t
—S5|p|s
p |q|r g9 Pz
O 2 O T [
: so|r|t
r | t]s -
; t |ult
t |r]|s
u |plq

2. Konrekcrao CBobomuu I'pamarukn

2.1. 3aTBOPEHOCT OTHOCHO PETryJIAPHU OMEPAIIUMN.

SAIAYA 2.1. Hsnoassatime obuwa Konempykuus, 3a da nocmpoume x.ce.2.

G c eauxr L(G) = L(G1) U L(G3), xsdemo:

(1) <{CL b} {Sl} Sl, {Sl — 8’@5151b}>

<{Cl b} {52, T2} 527 {52 — aTQTQ‘aSQb T2 — 5’b526}>
( ) <{(l b} {Sl} Sl, {Sl — €|bbSl|aSIb}>

({a b} {52, TQ} SQ, {SQ — TQbSQ|CLSQb T2 — €|(ISQCL}> ;
(3) <{(l b} {51} Sl, {Sl — €|a5151b})

<{CL b} {SQ, TQ} SQ, {SQ — TQbSQ|CLSQb TQ — €|GSQCL}> ;
(4) — {a. b} S}, S {51 — £|bbSi[aSib}),

<{CL b} {SQ, T2} SQ, {SQ — aTQTQ‘aSQb T2 — 8’bSQb}>
(5 ) = ({51}, {a, b}, 51, {51 — €[S1a51b}),

<{52,T2} {CL b} SQ, {52 — aT2bS2|a/52b Ty — €|CLTQCL}>
( ) <{Sl} {CL b} Sl, {Sl — 5|bbSlaa|aSlb}>

<{SQ,T2} {CL b} SQ, {SQ — CLTQbTQ|(lSQb TQ — EngbSQb}>
(7) — {a.bh 41}, SiAS) — £laSiSib|Siab)),

<{a b} {SQ, TQ} SQ, {52 — aT2T2|aSbe TQ — €|b52b}>
( ) <{CL b} {Sl} Sl, {51 — 5|bSlb|a5151b})

<{a b} {52, TQ} Sg, {SQ — T2b52|aSgb|ab T2 — €|G,SQCL}>



(9)
(10) Gy
(11) G,

2. KOHTEKCTHO CBOBOJHU I'PAMATUKU 11

G1 = ({51},{a,b}, S1,{S1 — €laaS1baSiab}),
= <{SQ, TQ}, {CL, b}, SQ, {52 — aaTbebszaMnga, T2 — €|ngb}>7
= ({S1},{a,b,c}, S1,{S1 — ¢|bS1acblaaS,b}),
G2 = <{SQ, TQ}, {CL, b, C}, Sg, {SQ — bT2T2a|ngac, T2 — €‘bSQTQb}>;
= ({a,0},{A, B, S}, A, {A — ¢|BbS,S — BB|AaS, B — alaBb})
{

Gy = ({a,b},{C, D, S}, C,{C = ablaCD, D — SSb, S — CSD|bb})

SATAYA 2.2. HUsnoassaiime 06uLa KOHCMPYKyus, 3a da nocmpoume x.ce.e2.

G ¢ esux L(G) = L(G4) o L(G3), ksdemo:

(1)

Gl = {(l, b}7 {Sl, Tl}, Sl, {Sl — TlaSl,Tl — T1b51|ale|a|5}>,

G2 = {CL, b}, {SQ}, 327 {SQ — a|a52b|bb52a|52a32}>;

(2) Gi =

{a, b}, {Sl, Tl}, Sl, {Sl — leSlb, Tl — T131|bSlaa|a|5}>,

Gy = ({a, b}, {52}, 52, {52 — alaS,b|S2aS:055}) ;

(3) G

= {CL, b}, {Sl, Tl}, Sl, {Sl — Tlasl, T1 — leSl\ale]a\€}>,

G2 = {CL, b}, {52}, SQ, {SQ — CL’CLSleSQCLSQbSQ}>;

(4)

G1 = {Cl, b}, {Sl, Tl}, Sl, {Sl — leSlb, T1 — TlSl\bSlaa|a|€}>,

G2 = {(l, b}, {SQ}, SQ, {SQ — (l’CLSlebbSQCL|SQCLSQ}>;

(5) Gy

= {Sl,Tl}, {CL, b}, Sl, {Sl — Tlasl,Tl — bSlT1|aT1b|a|€}>

Gg = {SQ}, {CL, b}, SQ, {52 — a|CLSQb|SQaSQb}>;

(6) Gi =

(7) Gy

{Sl, Tl}, {CL, b}, Sl, {Sl — leslb, T1 — T181|6516LT16L|G|€}>,

= {a, b}, {Sl, Tl}, Sl, {Sl — T1G51’€, T1 — lesllale\ale}),

GQ = {CL, b}, {SQ}, SQ, {SQ — a’GSlebSQG‘SQGGSQ}>;

(8)

G1 = {a, b}, {SlaTl}; Sl, {Sl — le‘SlleTl — TlSllelaa\a]€}>,

G2 = {CL, b}, {Sg}, 52, {SQ — a]a52b|52a52b52}>;

(9) Gy

= ({S1},{a,b,c}, S1,{S1 — ¢|bSicablaaS;b}),
= {SQ, TQ}, {CL, b, C}, 327 {SQ — CbT2T2a|b82aa, T2 — €|bSQT2b}>,'

(10) G, =

{S1},{a, b}, S1,{S1 — ¢|aaS;bbS,ab}),

G2 = {SQ, TQ}, {CL, b}, Sg, {52 — ClCLTbebSQCLMbSQCZ, T2 — €|ngb}>,

(11)

{
(
{
(
(
(
(
{
(
E
G2 = <{SQ}, {CL, b}, SQ, {SQ — a’CLSlebSQ(IMSQCLSQSQ});
(
{
(
{
{
{
(
(
(
{

G1 = ({a,b},{A, B,S},B,{B — AB|SbS,S — AA|aSala, A — alaBSb}),

Go = ({a,b},{C, D, S}, S, {S — ablaCD,D — CbC,C — DD|ba});

BAJTAYA 2.3. Hsnosseatime 06wyt KOHCMPYKUUA, 36 06 NOCMPOUME K.C6.2.
G ¢ esuk L(G) = (L(Gh))*, ksdemo:

( )

<{(l, b}, {Sl}, S1, {Sl — b|a51b|5151}>;

<{(l, b}, {51}, Sl, {Sl — b|8131|51a51a51}>,'
<{a, b}, {Sl}, S1, {51 — b|aa51|5151}>;

<{CL, b}, {Sl}, Sl, {51 — CL|5151|6L31551CL}>;
<{Sl}, {G,, b}, Sl, {Sl — b]aSla|SlbbSl}>;
<{Sl}, {&, b}, Sl, {Sl — a]S&SﬂaSﬁSm});
<{(Z, b}, {Sl}, Sl, {Sl — b[aSlb]SlabSl}>,'
({a, b}, {Sl}, Sl, {Sl — ba‘Slbb51|SlCL51a51}>,'
<{Sl}, {CL, b}, Sl, {Sl — bb|a515151|b5151}>;
<{Sl}, {CL, b}, Sl, {Sl — aba|5151b|a515151});

1 = ({a,b},{A,B,S}, A, {B — AB|bSSble, S — AaA|aBbla, A —

blaBSb});
2.2. Perynapuute e3unu karo KCE.

BANAYA 2.4. Hsnoassatime obwa KOHCMPYKYUA, 34 06 NOCMPOUME K.CG.2.
G c esux L(G) = L(A), xksdemo A e asmomamesm.:
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o0 |alb O |lalb O |alb O |lalb
—*s|plq —s|r|s —*s|r|s —s|qls
(@) p |pir] B 2 pla] V| p [s|r| @) "p |s]|r
"¢ q]|s g |q|s ¢ |s|q q |s|p
r qlr r |lslq r qls rolrlg
0 |alb O |lalb O |alb 0 |alb
—=*s|r|s —Ss|q|s —*s|plq —s5|qls
@ p |sla| (en)| "p |r|s| (O p |p|s| M| p |74
¢ |rlg g |q|p g |r|p "¢ |q|p
r |qls r |s|q rolq|r r lpls
0 alb 0 |alb a b
—*0]110 —01]1]0 —* s [ {p,q} 0
@17 1 (310 (o) *1 |1]|2] ()| = p|{rs}| {p}
2 1013 *2 1310 qg | {s,q} | {p,s}
3 112 3101 ro | {r,s} | {r,p}

1. BAJAYN

2.3. Hopmanna dopma Ha Homcku.

SAIAYA 2.5. Usnoaseatime obwa KoHCMPYKUUA, 3a 06 HAMEPUME GCUNKU

nemepmunasu, om koumo 6 I ce usseocda npaznama dyma. Ilpunadaescu au
npasnama dyma 1na ezuka na I'? Obocroseme ce.

(1) ' =({{S,A,B,C,D,E},{a,b},S,{S — D,D — AD|b, A - ACB|BC|a, B —
ABCA|CEC,C — ¢|CA|a, E — c|aEb});

(2) T = ({S, A, B,C, D, E},{a,b}, $,{S — aD, D — c|ABBA|ADD, A —
DEB|a, B — DDD|DC|b,C — CCE|a, E — c|bEa});

3) I'=({S,A,B,C,D,E},{a,b},S,{S— D,D — AD|b, A - AB|BC|a, B —
AB|CC,C — ¢|CAla, E — a|EB});

4) ' = ({S,A,B,C,D,E}, {a,b},S,{S — AD|a,D — ¢|BB|AD,A —
DBla, B — DD|DC|b,C — CEla, E — AB|b|EA});

(5) I' = ({a,b},{S, A, B,C},5,{S — AS|SB|SS,B — CA|b,C — AA|a|BA, A —
|BSY);

(6) ' = ({a,b},{S, A, B,C},S,{S = AB|AC, B — ¢|BC|b, A — BB|CC|a,C —
CSla});

(7) T = ({S, A, B,C, D, E}, {a,b}, 5, {S — DD, D — AD|b, A — BCla, B —
AB|CC,C — ¢|AC|a, E — a|EB});

8) I' = ({S,A,B,C,D,E}, {a,b},S,{S — DA|a,D — ¢|BD|AB,A —
DD|a, B — CC|DC|b,C — EC|a, E — BA[BAE});

SBAIAYA 2.6. Hexa mmnoorcecmeomo om mepmunanru 6 I', Koemo useeorcda

npaswama dyma e €. Hanoassatime obuya KORCmMpykyus, 36 06 HAMEPUME 2Pa-
mamuka Iy 6es e-npasuaa, 3a xoamo L(I'y) = L(T) \ {e}. Ipunadaescu au
npasnama dyma wa L(I')? Obocnoseme ce!

(1) I' = ({a,b},{S, A, B,C},S,{S — AS|SB|SS,B — AC|b,C — Ala|AB, A —
e|BSY}), € ={A,B,C};

(2) I' = ({a,b},{S, A, B,C},S,{S — BA|CA, B — ¢|BC|b, A — BB|CC|a,C —
CSla}), € ={A,B,S};

(3) I' = {({a,b},{S, A, B,C},5,{S — AS|b, A — AC|BC|a, B — BC|CC,C —
e|CAla}), € ={A,B,C};
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(4) T = ({a,b},{S, A, B,C}, S, {S — €| BA|AS, A — SBla, B — SS|SC|b,C —

CClal), € = {A, B, S}
(5) T = ({0,1},{S, A, B}, S, {S — SB|AS|SS, A — 0|1, B — AA|SC,C —
ABI1}), € ={A,B,C};

SBAIAYA 2.7. HUsnoassatime obusa koncmpyrxuyus, 3a da npemaxreme "don-
eume "npasusa (m.e. ¢ dsasicuna nowe 2, Koumo ne ca 6 .. na Jomeru) om Gy
Kamo npu moea noaywume x.cse. epamamura G ¢ esux L(G) = L(G1), kedemo:

(1) Gy = {({S,T},{a,b},S,{S — €|ablaTba, T — aTTh});
(2) Gy = ({5, T},{a,b},S,{S — €|ab|baTb, T — TaTb}),

(3) I' = ({a,b},{A, B,C,S},S,{A — BSB|a, B — ba|BC,C — BaSA|alb, S —

CClby);

(4) T = ({a,b}, {A, B,C, S}, 5,{A — BAS, B — CB,C — ab|ABbS, S —
CClb});

(5) Gy = {{S,T},{a,b},S,{S — €|ablaTba, T — TabTT|a});

(6) Gh = ({S,T},{a,b},S,{S — €|ab|bTba, T — aTaTb|b});

SBAIAYA 2.8. Hsnoazsatime obwa KOHCMPYKUUA, 36 06 npemarHeme npeu-

MEHYBAUWUIME NPABUAA 0TI, 2PAMATNUKATNG I xamo npu moea 3ana3urne e3ukra.

(1) T = ({a,b},{A,B,C,S},S,{A — B|S,B — C|BC,C — AB|alb,S —
B|CC|b});

2) T' = ({a,b},{A,B,C,S},S,{A - B,B — S|C|BC,C — a|AB,S —
CleC|by);

3) I' = ({a,b},{A,B,C,S},5,{A — B|CCla, B — S|AB,C — SC1b, S —

Alccby);

(4) T = ({a,b},{A,B,C,S},5,{A — BB|b,B — S|SS|b,C — Bla,S —
C|ABla});

(5) T = ({a,b},{A, B, S,C,E}, A, {A — BS|a,S — BB|A, B — b|CB|A, E —

BIS|AC, C — ElalAS});

SBAOAYA 2.9. Ilocmpoume %. c6. 2. G 6 nopmaana gopma na Jomexu ¢ e3ur
L(G) = L(G1), ksdemo:
(1) Gy = {({S,T},{a,b},S,{S — €|ablaTba, T — aTTh});
(2) Gy = ({5, T},{a,b},S,{S — €lab|baTb, T — TaTb}),

2.4. CYK aaropursbm.

BAIAYA 2.10. HUsnonassatime anszopumoma 36 OUHAMUYHO NPOPAMUDPIHE
(CYK), 3a da nposepume danu Qymama o NpuHAOAEHCU HA €3UKG, ONPEJeseH
om epamamurama 1.

(1) T'= ({a,b},{S, A, B,C},S,{S — a|AB|AC,C — SB|AS, A — a,B —
b}), a = aaabb;

(2) T'= ({a,b},{S,A,B,C},S,{S — BA|CAla,C — BS|SA,A — a,B —
b}), a = bbaaa;

(3) I'=({a,b},{S,A,B,C},S,{S - AB|BC, A — BA|a,B — CC|b,C —
ABla}), a = baaba;

(4) I' = ({a,b},{S,A,B,C},S,{S — AB,A — AC|alb, B — CBla,C —
a}), a = babaa;

(5) T = ({S,A,B},{a,b},S,{S — BA|SS|b,A — SAla,B — BS|b}),
bbbaa;
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6) T = ({S,A, B}, {a,b},S,{S — AB|SS|a, A — AS|a,B — SB[b}),

aaabb;

(1) T' = {a,b},{S,A,B},S,{S — AB|BS|b,A — SS|a,B — BA|b}),
a = babab;

8) I' = ({a,b},{S,A,B},S,{S — BA|AS|a,A — ABla,B — SS|b}),
a = ababa;

9) T = {a,b},{S, A, B},S,{S — ABla,A — BA|SS|a,B — SS|b}),
a = aabba;

(10) T' = ({a,b},{A, B, S}, A,{A — BS|a, B — AS|BB|b,S — BS|AB|a}),
o = abbab

2.5. CrekoBu aBTOMATH.

SBAIAYA 2.11. Hsznoazsatime obuya KOHCMPYKUUA, 3a 0a NOCmpoume cme-

ko6 asmomam A, kolimo pasnosnasa ¢ npasen, cmex u makss, we L(A) = L(T),
xsdemo:

(1) ' =({S,A,B,C,D, E},{a,b}, S,
{S — aD, D — ab|ABBA|ADD, A — DEB|a, B — DDD|DC|b,C —
CCEla,E — ba|lbEa});

(2) I'=({S,A,B,C,D,E},{a,b}, S,
{S - D,D — AD|bA — ACB|BC|a,B — ABCA|CEC,C —
e|CAla, E — ablaEb});

(3) T = ({S, A, B,C, D, E}, {a,b}, S,
{S = aD,D — ¢|ABBA|ADD, A — DEBla, B — DDD|DC|b,C —
CCEla,E — ¢|bEa});

4) I'=({S,A,B,C,D, E},{a,b}, S,
{S - D,D - AD|b,A — ACB|BCla,B — ABCA|CEC,C —
e|CAla, E — c|aEb});

(5) I'= ({a,b},{S, A, B}, S,{S — SAle, A — BSa|B, B — b|BS|ab});

(6) ' = ({a,b},{S, A, B}, S,{S — AS|e, A — SaBB|A, B — b|BBbS|AA});

(7) T = ({S, A, B,C, D, E}, {a,b}, S,
{S — DD, D — DDA|b, A — CAB|a, B — BCA|CCE,C — ¢|CAla, E —
e|FaE});

8) I'=({S,A,B,C,D,E},{a,b}, S,
{S— DD,D — DA|b,A — CABla, B — BCA|CCE,C — ¢|CA|a, E —
e|EaE});
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1.2. Toranam aBroMmaru. /lonb/iHEHNEe HA aBTOMATEH €3UK.

SAIAYA 1.2.
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O |alb
—S8|Ss|q
QO *p [t]s
¢ |q|t

t 1q|p

1.3. HenerepMuHupaHu

2. OTTOBOPI1

alb ) alb alb
—*s|s|q —*s|plq —*s|plq

m| p [ag|s| @O p [t]{s| ()] p |q]|s
g | t]p g |q|t ‘¢ |plg

t q|t t q|p t q|t

Kpailinu aBromaTu. JleTrepMuHN3ammnd.

SAIAYA 1.4.
—fS Z Sb 5 a b —fS Sa Sb
sp | sq sij A W sp SZ SZ?Q
(o) [sa_| sr [spr| (B) oot 2P () [ sq_|sq | spr
*sro| sr | spr - P4 P4 p *spr | sq | spqr
= spqr | spqr | spr
Sp?" SQT Sp’/’ ¥ Spq Sq Spq’f’
- spr spqr | Spr -
sqr STr spr spqr | sq | spqr
1) a b
_;ps s;; ig ) a | b 1) a
(6) [ sq | spr |sq| (e) =P (57 2101
pq ST | ST pq ST | ST
5Pq | SP9T | 54 *sro| sr | pq *sr | pq | sr
*spro | spqr | sq
“spqr | spqr | sq
1) a b c
— {p} 0 {r} | {a. 1}
0 0 0 0
{g.r} |[{p,q.r.s}| {q} {s}
)| Ap,a.r, s} [ {p.a.7, s} [ {p.a} | {q,7, s}
*{q} {q,r, s} 0 {s}
“{s} {r} 0 0
“{p, q} {q,r,s} | {p} |{q,r s}
{q,r,s} | {p,q.7, s} | {q} {s}
1) a b c
—1{p} | {p,r} | {¢} {q, s}
p,r} [ {p.r, st [ {a.r} | {a s}
“{q} 0 0 {q}
“{q, s} {r} 0 {p.q,r}
) 0 0 0 0
{r} v, st [ {g,1} 0
“p.a.r} | {p, st [ {g.r} | {a.s}
{p, s} {p.7} [{a.r}]| {q s}
Lg.r} | {p,s} |{qr} {q}
p,r,s} [ {p,r, s} | {a.7} | {p,q,7 s}
{p,q,7, s} | {p, 7, s} | {a,r} | {p,a, 7, s}
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1.4. Omepanuu BbPXy aBTOMATHU €3UIIA.

SATAYA 1.5.
A a b A a b
=" n|{s,p,q} [ {p.q, u} —=*n|{s,rqu} | {p,u}
t | {s,p} {r} “t {s,r} {r}
s | {s,p} {r} “s {s,r} {r}
() C:| p | {p,1} {s} B)C: p 0 {r}
T {r} | {s,p.r} r | {sspry | {3}
v {at | {q.u} v {q,u} | {u}
q {q} {q,u} q {g,u} | {u}
u {q} {u} u {u} [ {q,u}
A a b A a b
—*n|{s,r,q,u} | {p,u} —*n|{s,r,q,u} | {p,r,u}
t {s,r} {r} v {s,r} {p,7}
$ {s,r} {r} S {r} {r}
(v C: p 0 {r} | ®OC: p 0 {r}
r {S,p,?‘} {S} T {S,p} {S,T}
v {q,u} | {u} w {q,u} {u}
q {g,u} | {4} q {q,u} {q}
u {u} [ {q,u} u {a} {u}
A a b A a b
—=*n|{s,r,q,u} | {p,u} —*n|{s,r,qu} | {p,r u}
't {8,7’} {p} v {377"} {pﬂ“}
s s [ 1) s 01 | 1ns)
(e) C P 0 {r} (o) C:| p 0 {r}
[ Loprt | {s) [ Tep) | {s0)
v {guy | {u} w {g, u} {u}
q {u} {a} q {a} {a}
u 0 {q,u} u {q,u} {u}
A a b A a b
—*n | {r, 1} | {p,2} —*n {2} | {r, 1}
MRGERD s 10 {7
p | {r} | {p} p | 0] {r}
QC: q [ {r} | 0 (mC:| q |[{r}y] 0
r 0 | {p} L RAR0
0 {1t} | {2} 0 {2}] {1}
1o {1} ] {2} 1 {2}] {1}
2 | {1} | {1} 2 [ {1}] {1}
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SAIAYA 1.6.
A a b A a b
—t| {s,p} {s} —t| {s} {s,r}
s {s,p} | {s} b {st | {sir}
R Sk o i R A s o s 0
v | {u} 0 v 0 {u}
q | {u} 0 ¢ | 0 {u}
u 0 {q} u | {u} 0
A a b A a b
—* v [ {u,p} | {s,p} —t| {s,p} | {s}
CRRR R
U q *p b, T, u p
) O = o [Topr| © T {onul [To.0)
s | {s,p} | {s} v | {u} 0
p | {p} [{p,7} q {u} 0
ro s,k 0 “u 0 {4}
A a b A a b
—v |[{u,p}| {sp} —t| {s,p} | {s}
q {ué)p} {u,f{l?i,p} s {{S}} {?1}?}
U q D D, T, U r
O C T T [ Torr | 7Y [ [Honul 15,08
S {s} {s,r} 0 {u} 0
p | {p} {p,r} q {u} [ {q,u}
r | {s,r} 0 *u 0 {q
) a b ) a b
— 5 0 {r} — s {r}| {p}
p {@} {6} P ﬁ {26}
Q€= oy oy, @ C iy
0 ] {2} | {1} 0 {1} {2}
1] {2} | {1} ‘1 {1} ] {2}
2 | {1} | {1} 2 {1} {1}
SATAYA 1.7.
A 0 1 A 0 1 A 0 1
="t {s} |[{sp} =t {s,p} | {s} =t {p} | {s}
s | st [ {sph] B)] s [ ds,ph| s} | (| Ts [ {s.p} | {57}
p [ {r.s}]{s.p} p | {p} [{s,r} p | {p {r}
r 0 | {sr} r [ {s,p}| {s} r | {p} |{s,p}
A 0 1 A 0 1 A 0 1
—=*t| {s} |{s,p} =t {p,r} | {s,p} =t {s,r} [{s,p}
s [ {s,rh [ {s,ph| (©)] s [{s,pri | {s,mpt| (o7)| Ts | {s;r} | {s,p}
p | {s} [{p7} p {r} {r} p {r} [{p.7}
‘r | {s,p} | {s,p} ‘r [ {s,p,r} | {s,p} r [ {s,p,r} | {s,p}
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SATAYA 1.9.
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*qrt | qrt | sp o |pr|w
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2. Konrekcrao CBobomuu I'pamaTukn

2.1. 3aTBOPEHOCT OTHOCHO PETryJdPHU OMEPAIIUMN.

SAZLALIA 2.1. (1) G = ({a,b},{Sl,Sg,Tg,S},S,
{S — Sl|52, 51 — 5‘@5151[), 52 — aT2T2|aSQb7 T — 8’()52[)}),
(2) G= <{CL, b}7 {Sb 527 T27 S}7 Sa
{S — Sl|SQ, Sl — €|bb81|a51b, Sg — TQbSQ|aSQb7 T — 5|CLSQCL}>,’
(3) G= <{CL, b}a {517 SQa T2a S}v Sv
{S — Sl|SQ, S| — €|a515’1b, SQ — T2b52|a526, T — 5|a32a}>;
(4) G = <{(1, b}a {517 527 TQa S}a Sa
{S — 51’52, Sl — 8‘1)651‘&5117, SQ — GTQTQ’&SQI), T2 — 5’bSQb}>7
(5) G = <{Sl, SQ, TQ, S}, {CL, b}, S,
{S — Sl|52, Sl — 8‘510/81[), Sg — aTQbSQ‘aSZb, Ty — EICLTQCL}%
(6) G = <{Sl, SQ, TQ, S}, {CL, b}, S,
{S — Sl|52, Sl — 6|bb5’1aa]a51b, S2 — CLTQbTQlCLSQb, Ty — €|T2b52b}>,'
(7) G= <{CL, b}7 {Sl) SQ: T2a S}: S:
{S — 51|SQ, Sl — 6|a515’1b|51ab, SQ — aT2T2|a5’2bb, T — E|b52b}>,
(8> G = <{a7 b}7 {517 527 TQa S}v Sv
{S — Sl|SQ, Sl — €‘b51b‘a5151b, SQ — TQbSQ’aSQb’ab, T2 — 6‘&52&}%’
(9) G = <{Sla 527 T27 S}a {CL, b}7 Sa
{S — Sl|52, Sl — 5\aaSlbaSlab, SQ — GCLTbebSQCLb‘bSQG, Ty — 8’bT2b}>,
(10) G = <{Sl, 52, Tg, S}, {CL, b, C}, S,
{S — Sl|SQ, Sl — 6‘bSlCLCb|CLCL51b, SQ — bTQTQCL“)SQCLC, T — €|bSQT2b}>,'
(11) G = ({a,b},{A, B,C, D, 51, 5,5}, 5,{S — A|C, A — £|BbSy,
Sl — BB|A6LSl, B — a|aBbC' — ab|aC’D, D — SQSQb, SQ — CSQD|bb}>

BAZLALIA 2.2. (1) G = ({a,b},{Sl,Tl,Sg,S},S,
{S — 5152, Sl — TlCLSl, T, — leSﬂCLle‘CL’E, SQ — CL|CLSQb|bbSQCL|SQCLSQ}>,’
(2) G = <{a’7 b}7 {Sb T17 S27 5}7 57
{S — 5152, Sl — leslb, T1 — T151|b51aa\a|5, S2 — CL|CLSQb|SQCLSQbSQ}>,’
(3) G= <{a7 b}7 {Sb T17 S27 S}7 Sa
{S — 3152, Sl — Tl(lSl,Tl — T1b51|CLT1b|(I|€, SQ — a|CLSQb|SQCLSQbSQ}>;
(4) G= <{CL, b}a {517 Tl) SZa S}v Sv
{S — 5152, Sl — leslb, Tl — T151|b51aa|a|5, Sg — &|a82b|bb32a|82a52}>,'
(5) G= <{Sla T17 827 S}a {a7 b}7 Sa
{S — 5152, Sl — TlaSl, T1 — bSlleale‘Cl’&“, Sg — a|a52b]52a52b});
(6) G = <{Sl, Tl, 52, S}, {CL, b}, S,
{S — 5152, Sl — leslb, T1 — T151|b516LT16L’CL|€, SQ — a‘aSQb‘b52ab|52a5252}>;
(7) G= <{CL, b}7 {Sb T17 527 S}7 Sa
{S — 5152, Sl — T1a5’1|5,T1 — bT15’1|aT1b|a|6, 52 — (l|CLSQb|bSQCL‘SQ(ICLSQ}>;
(8) G= <{CL, b}a {517 Tl) S2a S}v Sv
{S — 5152, Sl — T1b|SlT1, T — T1Sl|bS1CLCL|CL|€, SQ — a|a52b|52a5’2b52});
(9) G = <{Sla SQa T27 S}a {(Z, bv 6}7 Sa
{S — 5152, Sl — 5|bSlcab\aa51l), SQ — CbTQTQCZ’bSQG@,TQ — 8’ngT2b}>,’
(10) G = <{Sl, SQ, TQ, S}, {G, b}, S,
{S — 5152, 51 — €laaS1bbS1ab, Sy — aaTybbbS2ab|bSaa, Ty — e|bTeb});
(]_1) G = <{(l, b}, {A, B, C, D, Sl, SQ, 5}7 S, {S — BSQ, B — AB|Slb51, Sl —
AAlaSiala, A — alaBS1bSy — ablaCD, D — CbC,C — DD|ba})

SAZLALIA 2.3. (1) G = <{(Z,b}, {Sl,S}, S, {S — 5‘551,51 — b’aslb’5151}>;
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<{CL, b}, {Sl, S}, S, {S — 5|SSl, 51 — b|8151|51a51a51}>;
<{CL, b}, {Sl, S}, S, {S — 5|SSl, ST — b|CLCLSl|SlSl}>,'
({a,b}, {S1, 5}, 5,{S — [S51, 5 — a| 515, [aSibSia});
<{Sl, S}, {(1, b}, S, {S — €|5'Sl, Sl — b[aSla|SlbbSl}>;
<{Sl, S}, {&, b}, S, {S — 5|SSl, ST — a]S&SﬂaSﬁSm});
(

(

(

{

{(J,, b}, {Sl, S}, S, {S — 8|SSl, ST — b[aSlb]SlabSl}>,'

{(Z, b}, {Sl, S}, S, {S — 5|SSl, Sl — ba‘Slbb51|Sla51a51}>;

{Sl, S}, {CL, b}, S, {S — ?’:TlSSl, Sl — bb|a515151|b5151}>;

{Sl, S}, {CL, b}, S, {S — 5|SSl, Sl — aba|SlSlb|a515151});

— ({a,b},{A, B, S, 5}, S0, {80 — |ASy, B — AB[bSSble,S —
AaAl|aBbla, A — blaBSb});

2.2. Perynapanre e3unu kato KCE.
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SATTAYA 2.4.
() G = ({a,b},{s,p,q,7},s,{s — ap|bql|e,p — aplbr,q — €|ag|bs,r — aqlbr})
(8) G = {({a,b},{s,p,q,7},s,{s — ar|bs,p — aplbqle, ¢ — aq|bs,r — as|bg|e})
(v) G = {{a,b},{s,p,q,r},s,{s — ar|bs|e,p — as|br,q — ¢|as|bq,r — aq|bs})
(0) G = ({a,b},{s,p,q,7},s,{s — aqlbs,p — as|br|e, ¢ — as|bp,r — ar|bq|e})
() G = {a,b},{s,p,q,7},s,{s — ar|bs|e,p — as|bq, ¢ — €|ar|bq,r — aq|bs})
(o7) G = ({a,b},{s,p,q,7}, s, {s — aq|bs,p — ar|bs|e, g — aq|bp,r — as|bqle})
Q) G ={{a,b},{s,p,q,7},s,{s — aplbgle,p — ap|bs,q — ar|bp,r — aq|br|e})
(n) G = ({a,b}.{s,p,q,r},s,{s = aqlbs,p — arlbq, ¢ — c|aq|bp, r — ap|bs|e})

(0) G = ({a,b},{0,1,2,3},0,{0 — al|b0|e,1 — a3]b0,2 — €|a0|b3,3 — al|b2|e})
(1) G = {{a,b},{0,1,2,3},0,{0 — al|b0,1 — al|b2|e,2 — a3|b0|e,3 — a0|bl|e})
(ta) G = {{a, b}, {p,q,r, s, t}, t,{t — s|p,s — aplag|e,p — ar|as|bp,

q — as|aq|bp|bs,r — ar|as|br|bple})

2.3. Hopmasina ¢popma Ha Xomcku. Hagcsikbiie B Orropopute Ha T34
pas3jes, KOUTO ChIIbpPKAT €JIMHCTBEHO NPABUIATA HA I'PAMATHUKATA, I UMaMme
MPEJIBH/I, Y€ HAYATHUSIT HETEPMUHAIEH CUMBOJ € S.

3ATAYA 2.5. (1) £E={A,B,C,E}, ¢ ¢ L(I');
(2) €=1{A,B,D,E}, ¢ & L(I');
) E={A,B,C}, e & L(I');
) €={A,B,D,E,S}, e e L();
) E={A,B,C}, ¢ ¢ L(I');
) E={A,B,S}, e € L(T);
) €={A,B,C}, e ¢ L(I);
(8) & = {A.D,S}, e € L(T)

SATAYA 2.6. (1) I' = ({a,b},{S,A,B,C}, S, {S — AS|SB|SS,B —

ACH|A|C, C — Ala|AB|B, A — BS|S}), e ¢ L(T);

(2) I' = ({a,b},{S, A, B,C}, S, {S — BA|CA|B|A|C,B — BC|b|C,A —
BB|CCla|B,C — CSla|C}), € € L(T);

3) I' = ({a,b},{S,A,B,C},S,{S — AS|b,A — AC|BC|a|C|B,B —
BC|CC|C,C — CAla|C}), € ¢ L(T)

(4) T' = ({a,b},{S,A,B,C},S,{S — BA|AS|A|B,A — SB|a|S|B,B —
SS|SCb|S|C,C — CCla}), € € L(T)

(3
(4
(5
(6
(7

Y



2. OTTOBOPI1

(5) Ty = ({0,1},{S, A, B}, S, {S — SB|AS|SS, A — £[0|1, B — AA|SC|A|S,C —
AB|A|B|1}), e & L(T);

SAJIAYA 2.7. (1) S — AB|AS,,S1 — TS5,8 — BA/A — a,B —

b,T — ATl,Tl — TTQ,TQ — TB,

(2) S — AB|BS,51 — ASy, 89 — TB,A — a,B — b,T — TT), T\ —
ATQ,TQ — TB,

(3) A— BAjla,Ay — SB,B — B'A'|BC, A" = a,B" — b,C — BCi|a|b,C; —
A'Cy,Cy — SA, S — CClb;

(4) A - BA;,Ay - AS,B — CB,C — A'B'|AC,,C; — BCy,Cy —
B'S;S — CC|b,A" = a,B" — b;

(5) S — AB|AS,S1 — 155,52 =+ BA,B - b,A — o, T — TTi|a, Ty —
ATQ,TQ — BT3, T3 — TT,

(6) S — AB|BS,,51 — 17'S3,Sy — BA,B — b;A — a,T — AT\|b, T} —
TTQ,TQ — ATg,Tg — TB,

3AIAYA 2.8. (1) I' = ({a,b},{A, B,C, S}, 5,{A — BC|AB|a|b|CC, B —

BC|AB|al|b,C — ABlalb, S — CC|b|BC|AB|a});

(2) I' = ({a,b},{A, B,C,S}, 5, {A — BC|CC|bla|AB, B — BC|CClbla|AB,C —
a|AB,S — CC|bla|AB});

(3) I' = ({a,b},{A, B,C,S},5,{C — SC|b,S — CC|bla]SS});

(4) T' = ({a,b},{A,B,C,S},S,{A — SS|b, S — AS|a|SS|b});

(5) I'= ({a,b}.{A,B,S,C,E},A,{A — BS|a,S — BS|a,B — BS|a, S —
BB,E — BB|BS|a,B — b|CB,E — b|CB,E — AC,C — AC|b|CB|BB|BS|a,C —
ASY):

BAIAYA 2.9. (1) S — AB|AS;,S1 — TS3,S2 — BA,B — bA —
a, T — ATl,Tl —TT15, Ty, - THB;

(2) S — AB|BS;,51 — ASy, Sy - TB,A — a,B — b,T — TT), T} —
ATQ,TQ —)TB,

2.4. CYK aaropursbm.

3A70AYA 2.10. (1) a = aaabb € L(T');
(2) a = bbaaa € L(T
a = baaba € L(T
a = babaa ¢ L(T
= bbbaa € L(T');
(I);
(
(r
(r

)i
);
)

K

a
a = aaabb € L

a = babab € L(T);
a = ababa € L(T');
a = aabba € L(T")
a = abbab ¢ L(T")

?
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