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kétvaltozos relacidék: p C Hy x Hy, p*, p*

abece: A A ={a,b,c}

A feletti szavak: A*, Ures sz0: ¢

szavak feletti szavak: Ha A elemei maguk is szavak, pl.
A ={ac, acc, ab, ac}
lab; acc; ab; ac] € A*, || € A*

A feletti legfeljebb n hosszu szavak: A="
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Fogalmak és jelOlések

rangolt abécé: (>, rank), ahol rank : ¥ — N
Y = {o® 41 40N

mazrank(X) = max{rank(c) | o € X}

U\

7/ v

>, feletti fak: T, ‘ / \
Q Qo Q
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Fogalmak és jelOlések

csucsok cimzese:

SN
IANES

" s ug = 21



fanyelvek: L C T¥

fatranszformaciok: 7 C Ty, x Th

fatranszformaciok output nyelvei:

T(L)={te€Tar|dse L: (s,t) € 7}

fatranszformaciok inverzei:

T ={(t,s) €Ta xTx | (s,t) €7}
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Faautomatak [GS84, GS97]
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Faautomatéak [GS84, GS97]

A altal felismert fanyelv: L(A)

regularis fanyelvek: REG, dREG

Lemma. (|GS84, GS97])

a) dREG C REG
b) A regularis fanyelvek zartak a N, U és — miveletekre.

c) Van olyan algoritmus, amely minden A faautomatara
eldonti, hogy L(A) = () teljesul-e.
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Fabejaras
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Fabejaras




Fabejaras

utasitasok: {stay, up, down, ..., downgy}

N
/NN
/N

Kavics Makré Fatranszformatorok ésT Ipus Ellerdrzésiuk — p.1



Fabejaras

utasitasok: {stay, up, down, ..., downgy}

N
ANVA
/N

test(u) = (o,1)

down
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Fabejaras

utasitasok: {stay, up, down, ..., downgy}
o
/ \
o o o
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Fabejaras
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Fabejaras
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Fabejaras

utasitasok: {stay, up, down, ..., downgy}
/U\

% o o
/_VW
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|
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Fabejaras

utasitasok: {stay, up, down, ..., downgy}
/ 0 \
% %
v Y a o
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Fabejaras

/0\ test(u) = (a, 1)
/N >\ w




Fabejaras

utasitasok: {stay, up, down, ..., downgy}
o
/ \
o o o
M
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Fabejaras
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Fabejaras

utasitasok: {stay, up, down, ..., downgy}

N
ANVA
/N

test(u) = (o,1)

downs
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Fabejaras
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Fabejaras

utasitasok: {stay, up, down, ..., downgy}

N
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Fabejaras

/ o \ test(u) = (o, 1)
/ \7 a/ >0\ up
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Fabejaras
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Fabejaras

utasitasok: {stay, up, down, ...,
o
/ \

o 0 <

/N /N
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Fabejaras

N
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utasitasok: {stay, up, down, ...,

VAN

Kavics fabejaras

downyg, drop, lift}

WAAS
/\
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utasitasok: {stay, up, down, ...,

test

VAN

Kavics fabejaras

downyg, drop, lift}

e, 1)

wAA
/\

drop
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utasitasok: {stay, up, down., ..

Kavics fabejaras

., downyg, drop, lift}

test(u) = (o,1,1)
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Kavics fabejaras

., downyg, drop, lift}
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utasitasok: {stay, up, down, ...,

O\

test

Kavics fabejaras

downyg, drop, lift}

= (7,0,1)

o drop
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Kavics fabejaras

utasitasok: {stay, up, down, ..., downg, drop, lift}
o
/ \
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utasitasok: {stay, up, down, ...,

O\

9%

Kavics fabejaras

downyg, drop, lift}

test(u) = (v,01,1)

owny
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utasitasok: {stay, up, down, ...,

N
25"

Kavics fabejaras

downyg, drop, lift}
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utasitasok: {stay, up, down, ...,

N
295"

Kavics fabejaras

downyg, drop, lift}

test(u) = (y,00,1)

up
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Kavics fabejaras

utasitasok: {stay, up, down, ..., downg, drop, lift}
o
/ \
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utasitasok: {stay, up, down, ...,

O\

Kavics fabejaras

downyg, drop, lift}

test(u) = (v,01,1)

M
2 1 Y o lift
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utasitasok: {stay, up, down., ..

Kavics fabejaras
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utasitasok: {stay, up, down, ...,

O\

test

Kavics fabejaras

downyg, drop, lift}

= (7,0,1)

o up
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downyg, drop, lift}
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utasitasok: {stay, up, down., ..

Kavics fabejaras

., downyg, drop, lift}

(u) = (0,11,1)

/.

o lift
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utasitasok: {stay, up, down., ..

Kavics fabejaras
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Kavics fabejaras

utasitasok: {stay, up, down, ..., downg, drop, lift}
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Kavics fabejaras

utasitasok: {stay, up, down, ..., downg, drop, lift}

/\

/\ /\
/\

test(u) = (0,01, 2)

down
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utasitasok: {stay, up, down., ..

Kavics fabejaras

., downyg, drop, lift}

test(u) = («, 00, 1)



utasitasok: {stay, up, down, ...,

Kavics fabejaras

downyg, drop, lift}
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utasitasok: {stay, up, down, ...,

S

/\

Kavics fabejaras

downyg, drop, lift}

test(u) = (0,001, 1)
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utasitasok: {stay, up, down., ..

Kavics fabejaras
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Kavics fabejaras

utasitasok: {stay, up, down, ..., downg, drop, lift}

test(u) = (0,010, 2)

/ \ / \ configuracis
/N
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Kavics makro fatranszformatorok [EMO3]

szintaxis: n-kavics makro fatranszformator (n-pmtt) egy
olyan M = (Q, >, A, qo, R) rendszer, ahol

B () egy rangolt abéce, az allapothalmaz,
W > az input abéce,

B A az output abéce,

m g, € () akezdoallapot és

m R a szabalyhalmaz.
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Kavics makro fatranszformatorok [EMO3]

)
SN
<Q7 o, 010, 2>(y17 y2) — <qla up) <QQ, drop)

szabaly: | PN

Y2 Y2 B
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Kavics makro fatranszformatorok [EMO3]

)
ST
) (q,0,010,2)(y1,y2) — (q1,up) (g2, drop)
szabaly: | PN
Y2 Y2 B
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Kavics makro fatranszformatorok [EMO3]

)
ST
) (q,0,010,2)(y1,y2) — (q1,up) (g2, drop)
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Kavics makro fatranszformatorok [EMO3]

Ol derivaci6 [EV85, EST77]: M csak legfelso
konfiguraciokat terjeszthet ki.
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Kavics makro fatranszformatorok [EMO3]

szemantika: Legyen M egy n-pmtt, s € T, egy input fa.

m konfiguracio: (q, (u, [u,...,w])) € Curs
(rangolt szimbolum),

rank({q, (u, [u1,...,wl))) = rank(q)

m mondatforma: ¢ € Tauc,, .

m 7y ={(s,1) € Te X Ta | {qo, (&, [])) =45 t}

fatranszformacios osztalyok: n-PMTT, PMTT
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Tipus ellendrzés probléma [MSVO03]

input: L, Lou, regularis fanyelvek és 7, kavics makro
fatranszformacio.

igen" ha 7(Li,) C Ly,
output: J (Lin) :

"nem" kulénben

nyitott kérdés. Eldontheto-e a tipus ellendrzés problema?
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Specialis pmtt-k

n-kavics fatranszformator (n-ptt): Az M = (Q, %, qo, R),
n-pmtt egy n-ptt, ha minden )-beli allapot rangja 0.

(g,0,b,7) — /\
| /\

(g1, up) 3 (g2, drop)

stay makro fatranszformator (smtt): Az M = (Q, X, qo, R),
0-pmtt egy smtt, ha nem hasznal up utasitast.

fatranszformacios osztalyok: n-PT'T, PTT sMTT
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Specialis pmtt-k

Lemma(/EMO3]). Minden n > 0-ra,
n-PTT C 0-PTT o...00-PTT.00-PTT = 0-PTT"™

N

n db
Lemma(|=MO3]). P]W,TT
PTT
I

1-PMTT

1-PTT 0-PMTT

/
sMT'T
/

0-PTT
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Specialis pmtt-k
Lemma. (([EM03]) Az smtt transzformaciok (kompozicidinak)

Inverzei megorzik a regularitast. (é.i: Minden 7 € sMTT
fatranszformacio és L, regularis fanyelvre 7—!(L) regularis.)
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Specialis pmtt-k

Tétel. ((EM03]) Az smtt-k tipus ellenorzése elddntheto.

Kdvetkezmeény. A ptt-k tipus ellendrzése elddntheto.
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Specialis pmtt-k

egyeb pmtt-k, melyekre a tipus ellenorzés elddntheto:

m determinisztikus pmtt-k.
(azzal a kikotessel, hogy L, € dREG)

m korlatozott parameter masolasu pmtt-k.
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