Ol YPOUUATLKES €Vl CUOTARATA TTOU TTAPAYOUV YADOOEC.

Fooppotien: pappotikhy (Yewkd) etvat o tetpddo G(V, X, R, S) 6mou
o I/ clvall adgafnro,
e X sival emtlone adpdfnto pe X C V,
e R slval To ouvolo kavovwy, R C V* x V™, kau

e S clval To apyLkd oVuPoro, S €V — X

To X Aeyetal 0Ovolo TepuaTikwv oupBoAwy, kat To V' — X Aéyetal odvolo
UM TEPUATIKOV oUUBOAwVY (1) peTaBANTGV).



[TopABELY A YPOUULXTLKNC:
oV =40,1,5, A},

o> ={0,1},
(S — 041,
Al — 0ALL,
* =904 = 0041, (
\ A_>8 /

AronoBnrikd, to S «mopdyely OAec Tic ovpPorocelpéc TNne YAwoooc. Ta
UTLOAOLTIL N TEPMATIKE oVpPora «Ttapdyouvy uttoouuPoloosipéc.



Oo peAeTiOOVPE TNV EBLKN KATNYOPlal TWV YPOUMATIKOV, TG context-free
(xwplc ovpppaldueva) Ypoppatikéc. Ol KAVEVEC TOV YPOMATIKOV XWwPLg
ovpppalopeva etval TN pophc (V =) X V* (evd TwV YEVIKOV YPOULLOTLKOV
elvar Tne popyne V' x V).

[TapABelypat YPOUUATIKNC XWwple oupppalOuevaL:
oV =1{0,1,5},
o> ={0,1},

S — 051,
.R:{S—>€ }



‘Eotwoav u,v,w € V* yia . ypoppotikn G.

Av A — w elvon kaevovag tng G ToTe Aépe 6TL N LAV TARAYEL UWV KL TO
oupBoAilovue e
uAv = uwv.

OpiCoupe emlone T oxéon u Tapdyel v og UNdév N TeploodTEPA PAUATA KOLL
10 ouvuPoAllovpe u =" v, AV UTLAPYOLV U1, . . ., U OTov k > 0 Tétola woTe

U= U = = U = 0.

OptCouue ™ YA®oow L(G) woac ypapuotikic G(V, X, R, S) oav 1o odvoro
TwV OVHPOAOCELPOV TOU X* TTOV TTAPAYOVTAL ATtd TO apYLkd oUpPoro S:

L(G)={w:we X" xu S =" w}.

O YAwooec ywplc oupppalopeva elval oL YA®OOEC KEATIOLOG YPOUULOLTLKTC
xwplc oupppaldueva.



H YAQOoX TNC YPAMATIKNG
oV =1{0,1,5},
o> ={0,1},

.R:{SHOSl,}

S — ¢

eval L(G) =4{0"1" :n > 0}.

Y vutépaopa: TTdpyouv YAQWOooeC Xwplc ovuppaldueva TTov dev elval Kovo-

VIKEC.



H YAQOoX TNC YPAMATIKNG

o | = {(7>7S}’

o X ={(,)},
S — S8,
e =< 5 — (5),
S — ¢

eval L(G) = {w : w anoteheltar and owotd (uylouéveg napeviéoelc}.



Na Bpeite ypoppatikn xwplc oupgpaldueva yio TN YA®OOoX
L ={ww®:w e {0,1}*}. (H yAdooa twv malwvdpduwv dptiov urkouc).

S — ¢
S — 0S50
S — 151

[Lot CUVTOMLAL |LEPLKEC POPEC YPAPOUILE

3%8‘050‘151



‘Onwc eldoue vtdpyouvv YA®ooec ywplc oupppalopeva Tov dev elval Kovo-
vikéc. Topa Ba deiéouue OTL To 0OVOAO TWV YAWOOWV Ywpic ouuppalopeva
TEPLEYEL TLC KAVOVIKEC YAWOoec. AnAodn

KANON. TAQYYEY. C TAQYXXEY XQPIX XTMOP.



Kavovixn yeoupatixn: Mo ypoppatikt) elval KavovikT) oy oL KovOveg
e éxouv T popyn (V — %) x X*((V — X)) Ue).

[Mopaderypa:
oV ={0,1,S5},
o> ={0,1},
S — 018,
e =<5 — 0105,
S — ¢

H yAdooa avtic Tne ypoppatikhc etvar: L(G) = (01 U 010)*.



Oeswpnpat 1 Mia yAdooa eival kavovikn av kat uévo av eivat yAdooa (iiac
KA VOVIKNC YO JUUA TLKNC.

H omddelln eivo edkoAn. Ta kdBe (un) VTETEPUVOTIKO TETEPAOMEVO OLU-
TOUXTO [TLOPOUE VO KXTOOKEUXOOUIE ML KOVOVLKN YPOUXTIKN OOV TO
oOVOAO TWV UM TEPHUATIKWOV OVUPOAWY glvall oL KATAOTAOELC TOU AUTOMATOV.
Ol KavoVEC TNC YPULXTLIKTC AVTLOTOLYOUV OTLC METAPACELC TOU AUTOUATOV.
Mx., ot petdPaon 6(q,0) = p avtiotoryiCetal otov kovove ¢ — Op. T
k&Oe TeAkN kaTdoTtaon f Tou aVToOU&TOV TpocBETouue Tov kavdva f — ¢.

AVTLoTPOPWCE, Yo KABE KOVOVLKT) YPOUUATIKT UTTOPOVE VO KA TAOKEVXTOVE
£Vl (U1 VTETEPUIVLOTIKS) TIETIEPAOUEVO AUTOPATO, STIOV OL KATXOTAOELS VAL
TO GUVOAO TWV UM TEPHATLKOV oVUPOAWY TNC Ypaupatikhc. AviiotolyiCouue
TOUC KOVOVEC TNC YPAUUPATIKNG ot peTafdosle, OTwe k&vape oto guBl Tou
Bewphuatoc.



S— N
t,? HEAD INPUT
CONTROL

UNIT q0
/\' STACK

\ q4 s ql
(memory)

Avtéuato otoifac M (K, X, ' A, s, F)

/ / / )
= 0UVONO KATAOTAOEWY (TLETEPAOLEVO) Onwe ot
= oaAp&PnTo cLobédovu TETEPAL-
= opYLKTN KaT&oTaon s € K OpéEVAL

cbvolo Tehk®V kataoTdoewy, F'C K ) auvtopata
= aApdaPnrto otolfac

= oxéon petdPaone, A C (K x (XU {e}) x I') x (K x I'™)

> M
]

((p,u, B),(q,7)) € A: To M eiva otnv katdoTtoon p, N kopuet) Tne otolfoc
etvar 3, dloPalel amd tnv eloodo u kol peTafolvel oTNY KATAOTAON ¢ AVTL-
kaBlotvtoc To [ e To 7.



‘Evac avtdpato otolac M déyetan tn ouvpPorooslpd w ov Ko dvo A,
EEKVOVTOC ATtd TNV aPYLKT) KATAoTaoT pe adsia otolPa, emeéepyaoTtel To w
Kol KATAANEEL O KATOL TEALKT) KaTdoTaon Tou F' e &dsiar otolPar TaAL.
Aniodny

(s,w,e) Fy (q,6,€), pe ¢ € F

[Moooox®! Ov mapamdve TPLASEC AVTLOTOLYOUV OF GUVOALKEC KATAOTAOELC
(configurations) Tou avtoudTou oTolBorg. L€ et CLVOALKT kaT&doTaon 1 TPLTN
OUVLOTWOOO ATEELKOVLCEL TaL TLEPLEYOEVA OAOKATIPTC TNE oTolPoc. LT oplopa-
T Tnc A 1 tpltn ouviotwoa atelkoviCel o ovufolooeipd Tov PplokeTal
oTNV Kopue1 TN oTolPac.

H yAdooo evéc autopdtou otolPac elval To 0UVoAo Twv GUUBOAOCELPGV TTOV
SEYETAL TO QLUTOUATO.

L(M)={w: M d&¢yetaL w}



‘Eotw To atutduato otolfac pe oyéon petdfoonc

A=1{ ((50¢)(s,0))
((87176%( 5,1))
((s,9,¢), (f,€)) won = {f}
((£,0,0), (f.2))

(/1,1 ()}

To avtépato déyeton Ti¢ cupBolooelpéc Tou elval Tne popyhc wHw’™. H
yAbooa Snhadf Tou avTtopdtou elvon 1 L = {w#Hw! : w € {0,1}*}.



L = {w : w éxeL Quylopéveg aykOAec }
S — e |9]]SS

(5,1:¢)(s, )
(5,1, D)(s,€)

Katdotaon Elwcodog 2tolPa

s LT 3
s ] |
s 1 i



Oswpnpot 2 O yAdooec Twv avtoud twv otoifac sivat akplBaic oL yAdooec
ywplc ocvuppa(dueva.

To Bewpnua mpokdTTel amd Tor Oewpnuota 3 ko 4:

Ocwpnua 3 Ma kdbOs yoauuatikn ywplc cvupea(busva G vrdpyel avté-
pato orolfac M, tétoo dote L(M) = L(G).

Oeswpnpo 4 Ma kdbBe avréuato oroifac M vrmdpyel ypapupuatikn G ywplc
ouuppa (ueva, tétoa dote L(G) = L(M).

OL amodeifelc TapaAeimovtal yio TV Gpa.



Anodeln:  ‘Eotw G(V, X, R,S) pa ypoppotiky xwple ovuppaldueva.
Kataokevdovpe To €€fc avtduato otoifoc M mou déxeTal T YAOOoXK OV
opdyelt N G. To M éyel udvo d00 KATAOTAOELS, TNV APYLKT) KATAOTXOT) S
ko TNV TeAk?) katdotaon f. To adpapnto tne otolPac I eiva, to V. TéAoc
n oxéon petdPBoonc touv M elva:

L. ((s,e,€),(f.9))

2. ((f,e,A),(f,v)) ya k&Be kavova tne G: A — v

3. ((f,o,0),(f,¢)) vy kd&Be o € 3.



To M dnhadr) déyetal o ouporooslpd w we eENC:
e Y tnv apyn N otolBa £xel To oVpPoro S (Pue TOToL 1).

o Kabe popd mou n kopupn tne otolPag elvar pn Teppatixd cOUBolo
TO avTkaBLoTd pipoduevo Tov TpdTo Tov 1 G mapdyel T w (Brpa TdTOV
2).

o Kabe popa mou 1 kopuen) Tn¢ otolPoag elva TEpUATIXG SUUBOANO TpETEL
val 7o ‘Tanpldéel’ e o oduPBolro tou input (Bripa TOTou 3).

[Toedderypor: Mot ypoppoatiky G e kavoveg S — €| [S] ]SS 1o awutd-
Lato otolfac mov kaTaokevdeTal £Xel TIC MeTaPAoELC:

L. ((s,€,¢),(f,5))

2. ((f,&,5),(f,¢€))
((7,2.5), (1.[5])
((f;€,5),(f,99))

3. (1D, (f,€))
((f:1:]), (f;€))



