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Multilanguage

n-string

is ntuple (w,...,wn), Where X4,..., X, are alphabets and for all
ie{l,...,n} wj € I}is string.

n-language

From n-languages to languages

Let K is a n-language:
o Lunion(K) ={wy,....wn: (wq,..., W) € K}
* Leoncat(K) = {wq ... wp:(wy,...,wy) € K}
o List(K) = {wy : (wy,..., W) € K}
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Multilanguage

n-multigenerative nonterminal-synchronized grammar system:

n-MGN
isn+1tuplel = (Gy,...,Gn Q), where:
e Gi=(N;, T;,P;,Sj) forallie{1,...,n}
e Qis a set of ntuples of the form (A+,...,Ay) : A € N;

Sential n-form

is any ntuple x = (x1,...,Xn), where x; € (N;U T;)*foralli=1,...,n

Derivation step
LetVi=1,....n, y; € T*, Aie N;, xj,vie (NUT)* and:
e x = (uA1vy,...,UunAnvn) and

e x = (u1x1vq, ..., UpXpVy) are sential n-form,
o (A1,...,Ap) € Qand u1Ajv; = uixvjin Giforalli=1,...,n
Than xy = x'inT.
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Multilanguage

n-language generated by I': n-L(T")

n-L(MN) = {(wy,...,wn): (S1,...,Sn) =" (wq,...,wy)}

Example
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Multilanguage

n-multigenerative rule-synchronized grammar system: n-MGR

isn+1tuplel = (Gy,...,Gn Q), where:
e Gi=(N;, T;,P;,S;forallie{1,...,n}
* Qs a set of ntuples of the form (py,...,pn) : pi € P;

Sential n-form

is any ntuple x = (X1,...,Xn), Where x; € (N;U T;)*foralli=1,...,n

Derivation step
Letvi=1,....,n, uje T*, Ai€ N;, xj,vie (NUT)*" and:
o x = (u1A1vy,...,UnApvy) and

o x = (Uyx1Vq,...,UnXpVy) are Sential n-form,
e (p1,...,pn) € Qand p;: Ai — x; € Piforalli=1,...,n
Than x = X' inT.
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Multilanguage

n-language generated by I': n-L(T")

n-L(MN) = {(wy,...,wn): (S1,...,Sn) =" (wq,...,wy)}

Example
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Let Xe {MGN,MGRY}.

Family of n-languages

* n-L(n-X) is a family of n-languges generated by n-X
o concatL(N-X) = {concatL(K) : K € n-L(n-X)}
* first£(N-X) = {firstL(K) : K € n-L(n-X)}
o union£(N-X) = {unionL(K) : K € n-L(n-X)}
o inrL(N-X) = {inr L(K) : K € n-L(n-X)}

Let n> 2:
* concatL(N-X) = RE
* fistL(N-X) = RE
* unionL(N-X) =
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Multiaccepting automata systems

n-accepting, state-synchronized AS (n-MAS)

Let/={1,....,n}forn>1.LetVie I, M= (Q;,X,T},d,Si, 2o, Fi) is
pushdown automaton. Then, n-accepting, state-synchronized AS is
defined as: ¥ = (My,..., My, ¥, S), where:

» WV is set of switch-rules of the form (qg1,...,qn) = (f1,..., fin),
where Vi € I

e g €Qatec{ed}
 Sis n-tuple (A, ..., 3) and denotes start activities of the n-MAS.

n-configuration

is defined as ntuple: x (x1 ) ) where Vi € I
o Xj = (ziquw;) € I} QX"
* hj € {d, e} denotes nonactive and active component of M;,
respectively,
e wj € X*is ainput string
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Multiaccepting automata systems

Move

Let/={1,....,n}, x = (z1q1@1w1)", ..., (YnZnQnanwn)") and
X = (42 G 4) ..., (ThZhGhsh)™), where Vi € I:

e q,q € Qi;i,zi,Z, €TF, v eTU{e}; ki, i € {e,d}

o wj,wi€X* g eXU{e}

* (G;,7) € 0i(qi, i, &) Vi, where f; = e.
9 moves from x to x/, denotes by x - x’ and

* Vj € I, where ; = d, g = gj and wj = gjw;

e Vj e I, where f; = e, q]’-e Qjandw/’.:wj

o if(q4,...,aqn) = (51,.--,9n) € V, where g, € {e,d} forall k € I,
then A, = g,

nx

A

o itV(g1,...,9n) €{€,d} x...x{e,d}:
(G, ---5a9n) = (g1,---,9n) € VY, thenforall k € | : fy = Ay.
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Multiaccepting automata systems

Let/={1,...,n} and
* xo0 = ((Z1q1w1)™, ..., (2nQnwn)") is start and
o xr=((ghe)f, ..., (ghe)™) finish
n-configuration, where Vi € I:
° q,q €Q,zel”,
e fi, hy € {d, e},
o wjE XX,
n-lanugages n-MAS are defined as:
o n-Ly(9) = {(w1,.-.,wn)lxo F* xr; q; € Fjforany je I}
o n-Ln(9) = {(w1,---,wn)lxo = xri q; € Fjforall j e I}

Example
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Multiaccepting automata systems

n-accepting, transition-synchronized AS (n-MAT)

Let/={1,...,n}forn>1. LetVie |, M;=(Q;,X,T};,9;,Si,Zio, Fi) is
pushdown automaton. Then, n-accepting, transition-synchronized AS
is defined as: ¥ = (My, ..., M,, V), where:

e Vs set of ntuples of the form (ry,...,r) where Vi € I, rj € ¢;

n-configuration

is defined as ntuple: x = (xq,...,Xn), Where Vi € [:
o X; = (ziqjwj) € F;‘Q,-Z*,
e w; € X*is ainput string
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Multiaccepting automata systems

Let/={1,...,n}, x = ((m1z1q1@1w1), - . ., (YnZnQnanwn)) and
X =((1Z19w)); - - -, (YnZnGnwn)), Where Vi € [

® qiaq,{ S QI: ’7;azl'az,{ € r;ka i € rU{5}

o wj,wi €X* g X U{e}

o 12 (a;,7;) € 6i(qis vis @i)-
Y moves from x to x/, denotes by x F X' iff (ry,...,rm) € ¥

Example
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Multiaccepting automata systems

Theorem

The families of n-languages of n-MGN, n-MGR, n-MAS and n-MAT
are equivalent.

Open problems and modifications

« generative power of j; £(n-X)
generative power of x£(n-X) with other type of grammars

restrictions on computation steps in multiaccepting automata
systems

hybrid automata system

Applications

777
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Publications

Publications

« Cermak, M.: Proceedings of the 14th conference student EEICT
2008, volume 2. System of Formal Models and Their
Applications.

e Meduna, A., Lukas, R.: Multigenerative Grammar Systems.
Schedae Informaticae, Krakov, PL, 2006.

M.Cermak (FIT BUT CZ) Bfezen 2010 15/15



	Multilanguage
	Multiaccepting automata systems
	Publications

