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| Team of Pushdown Automata |

Team of Pushdown Automata

A team of pushdown automata of degree n (n-team pda), n > 2, is a

construct
T:(M1,...7Mn)

where foralli=1,...,n
=(Q, %, T, R,, q,°, Z?, F;) is a pushdown automaton and
Q; is a set of states,
R; is a set of transition rules of the form zpa — ~q:
e zeT;
° p,geQ;
e aex;uU {6}
is an initial state,
I'; is a pushdown alphabet,
¥, is an input alphabet,
Z? is a start pushdown symbol,
F; is a set of states.

° Y= U7:1 Zi
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| Move | m

Configuration

A configuration of team pushdown automata is a triple

((p‘h oo o 7pn)7 aw, (Z1/B1a oo aZI'I/Bn))

where
e (p1,...,Pn) € Q,
e aeYU{e}andw € X,
o (Z1B1,...,2Z:0n) €T.

Move
Let

e x=((p1,..-,Pn),aw,(Z151,...,Zn0n)) and
O X/ = ((q17~~7CIn),W7 (a1ﬁ17~~7an5n))
be two configurations. y - \’ if there existsaj € {1,..., n} such that:
® Zipja— ajq1 € R/ and
e forallic {1,...,n}\{j}, gi=piand a; = Z
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| Language of Teams of Pushdown Automata |

L(r)={wex*: (¢°w 2% (q,e,7)}
where
o q°=(q?,...,qY) is the start state,
e gc Q,
e weXH
e v=(e...,¢e).

Denotation of Language Family
Z(n—PDAX, x —comp)

where

X e [—¢] —e—moves are not allowed
e nothing — e—moves are allowed
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| Example | n

> M1 = ({p07 P }7 {aa b}a {a7 #}) R1 , PO, #)
Ry : #poa — apo, apoa — aapo, apob — p1, apib — pi

O M2 = ({p()a P }? {C’ d}a {Ca #}7 RvaOa #)
R> : #poc — cpo, CPoC — CCPo, CPod — P1, cP1d — P4

o L(My)={a"b": n>1}
o L(My) ={c"d": n>1}

o T = (M1,M2)
o L(1)=
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| Example | n

> M1 = ({p07 P }7 {aa b}a {a7 #}) R1 , PO, #)
Ry : #poa — apo, apoa — aapo, apob — p1, apib — pi

O M2 = ({p()a P }? {C’ d}a {Ca #}7 RvaOa #)
R> : #poc — cpo, CPoC — CCPo, CPod — P1, cP1d — P4

o L(M))={a"b": n>1}
o L(Mp) = {c"d": n>1}

° T=(M1,M2)

o L(1)={x:
e xc(atc)(a+b+c+d)(b+d)T,
e occure(x, a) = occure(x, b) and
e occure(x,c) = occure(x, d)

}=L| L

cUllVv=WUVi...UpVpiU=Ui...Un, V=Vy...Vpandu,veXr*
o L4 || ng{w: wEUH v, uel, andveLg}
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| Computation Modes | n

Competence in Teams of Pushdown Automata

Letfe{<k: k>2}U{=k,>k: k>1}.
The number » satisfies f iff nf.

7 satisfies < 10 because 7 < 10.

f-Comp—Mode Move

Let J C {1,...,n} where |J| satisfies f, such that for all j € J,
e Zj = Xforsome X € (., I,
e Xpja— agje R
and forall i € {1,...,n}\J either
o Z £ Xor
¢ no rule with Xp;a on the leftis in RA;.
Then

((p'la et 7pn)7 awa (Z1ﬁ1a st 7Znﬁn)) |_f ((q'la R} qn):Wa (a1ﬂ1a . -aanﬂn))
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| Languages and Language Families il

Li(t) = {w: (@°w,Z% F...F' (q,¢,Z} for some q € Q} where
fe{<k: k>2yU{=k>k: k>1}

Language Families
Z(n—PDAx, f — comp)

where

X e [—¢] —e—moves is not allowed
e nothing —e—moves is allowed

f e computation mode, f € {< k: k>2YU{=k,> k: k> 1}
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| Example | n

L4 M1 = ({p07p1}»{aa b}a{a7#}’R1ap07#)
M2 = ({p07p1}7 {07 d}7 {Ca#}v R27p0a #)

R1 ; apoA — P4 AA Rg ; aqu — AAQ1

ap1A — p1AA agiA — AAg
bpiA — p2 bgiA — q2
bp2A — poA bgA — g
CpoA — ps3 CA — Ago
cpsA — ps3

L(My) ={a™b"c™: m,n> 1}
L(Mp) = {ab! . k>1}u{abiem: k,m>1}

o 7= (M, M)

o L(T)=1 =10

o [(T)=2 = L(7)s2={a"b"c": n>1}

o L(1)<a={a™"c™:1<m<nlu{adbicm:1<k<m}
)
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| Accepting Power |

o #(n-PDA[—¢], * —comp) C Z((n+ 1)-PDA[—¢], * —comp)

o Z((kn)-PDA[—¢], * —comp) C .Z(n—PDA[—¢], g1 — comp)
o Z(n-PDA[—¢], * —comp) C .Z(n—PDA[—¢], g» — comp)

where
e gre{=k,>k: k>2}and
cgpe{=1,>1}U{<k: k>2}

o Z(3-PDA, =2 —comp) = .¥4(3-PDA, > 2 — comp) = .Z(ER)
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Thank you for your attention!
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