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PC Grammar Systems

PC Grammar System

A parallel communicating (PC) grammar system of degree n, n > 1, is a
construct

F=(N,K, T,(5,P1),...,(Sn, Pn))
where

K is a finite set of query symbols, K = {Q1,..., Qn}
P; is a finite set of productions of the form

A— x

with Ae Nand x e (NUTUK)* foralli=1,...,n
S; is the start symbol of the ith component, S; € N foralli=1,...,n
N, T are defined as usual, N, K, T are pairwise disjoint
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PC Grammar Systems — Derivation |

Two Kinds of Derivation Steps

m generating

B communicating

g-Step

If
m either x; = y;in G=(NUK, T,P;,S)),
morxi=y,€T*

for all 1 < i < n, then

(X1,---Xn) g= (V1,---+¥n)
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PC Grammar Systems — Derivation I

msetzi=x;foralli=1,...,n

Foreach i=1,...,n, if
alph(x,) N K # 0
and for each Q; in x;,
alph(x)N K =0,
then for each Q; in x;
set z; = 5,
replace Q; with x; in x;,
set z; to the string resulting from (2)
Perform
(X1, ,%n) = (Y15--+,Yn)

with y; = z;, forall i=1,...,n
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PC Grammar Systems — Generated Language

Direct Derivation

If either

(X1, xn) g= (y1,---,¥n)
or

(X155 Xn) ¢= (V155 ¥n)
then

(X15.--yxn) = (V1,---,¥n)

Generated Language

L) ={xeT":(5,5,...,5) = (x,a2,...,ap),
aj € (NUTUK)*, foralli=2,...,n}
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Centralized PC Grammar Systems

m only P; can produce query symbols

Centralized PC Grammar System

Let
r=(N,K, T,(51,P1),...,(5n, Pn))

be a PC grammar system. [ is centralized if for all A — x € P;, where
I =2,...,n,
alph(x) N K =10

Techet, Masopust, Meduna (FIT, BUT) PC Grammar Systems Modern FLT, 2007 6 /13



Returning and Non-Returning PC Grammar Systems

Returning PC Grammar System

After communicating, each component that has sent its string to another

component returns to its axiom.

m generated language denoted by L, (I)

Non-Returning PC Grammar System

After communicating, each component that has sent its string to another
component continues to process the current string. That is, remove (1) in
the basic definition.

m generated language denoted by L, ()
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PC Grammar Systems — Example

M= ({51’51a52753}a K7{37 b}?(slv Pl)v (527 'D2)7(537 P3))

where
P1 = {51 — abc,51 — a2b2c2,51 — 851,51 — a3Q2,
Si — aS{,S{ — 3302,52 — b2Q3,53 — C}
P2 = {52 — sz}
P3 = {53 — C53}
(51752753)
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PC Grammar Systems — Example

M= ({51’51a52753}a K7{37 b}?(slv Pl)v (527 'D2)7(537 P3))

where
P1 = {51 — abc,51 — a2b2c2,51 — 35{,51 — a3Q2,
5{ — aS{,S{ — 3302,52 — b2Q3,53 — C}
P2 = {52 — sz}
P3 = {53 — C53}

(51, 52, 53) = (aS{, ng, C53)
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PC Grammar Systems — Example

M= ({51’51a52753}a K7{37 b}?(slv Pl)v (527 'D2)7(537 P3))

where
P1 = {51 — abc,51 — a2b2c2,51 — 35{,51 — a3Q2,
Si — aS{,S{ — 3302,52 — b2Q3,53 — C}
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PC Grammar Systems — Example

M= ({51’51a52753}a K7{37 b}?(slv Pl)v (527 'D2)7(537 P3))

where
P1 = {51 — abc,51 — a2b2c2,51 — 35{,51 — a3Q2,
Si — aS{,S{ — 3302,52 — b2Q3,53 — C}
P2 = {52 — b52}
P3 = {S3 — ¢S5}

(51, 52, 53) = (aS{, ng, C53) =* (3"51, b"52, C"53)
= (a”+3Qg, bn+152, Cn+153)
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PC Grammar Systems — Example

M= ({51’51a52753}a K7{37 b}?(slv Pl)v (527 'D2)7(537 P3))

where
P1 = {51 — abc,51 — a2b2c2,51 — 35{,51 — a3Q2,
S| — aS],S] — a®@, 5 — b?Q3, 53 — ¢}
P2 = {52 — sz}
P3 = {53 — C53}

(51, 52, 53) = (aS{, ng, C53) =* (3"51, b"52, C"53)
= (a”+3 Qz, bn+152, C"+153) == (a”+3b”+152, 52, C"+153)
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PC Grammar Systems — Example

M= ({51’51a52753}a K7{37 b}?(slv Pl)v (527 'D2)7(S37 P3))

where
P1 = {51 — abc,Sl — a2b2c2,51 — 85{,51 — 3302,
S — aS{, 5] — 3@, 52 — b*Q3, 53 — ¢}
P2 = {52 — b52}
P; ={S3 — ¢S5}

(51, Sy, 53) = (aS{, bSo, C53) =* (a"S{, b"S,, C"53)
= (a”+3 Qz, bn+152, Cn+153) == (a”+3b”+152, 52, Cn+153)
= (a”+3 b3 Q@s3, bSy, C"+253)
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PC Grammar Systems — Example

M= ({51’51a52753}a K7{37 b}?(slv Pl)v (527 'D2)7(537 P3))

where
P1 = {51 — abc,51 — a2b2c2,51 — 35{,51 — a3Q2,
S| — aS], 5] — a*@, S — b?Q3, 53 — ¢}
P2 = {52 — sz}
P3 = {53 — C53}

(51, 52, 53) = (aS{, ng, C53) =* (3"51, b"52, C"53)
= (a”+3 Qz, bn+152, C"+153) == (a”+3b”+152, 52, C"+153)
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PC Grammar Systems — Example

M= ({51’51a52753}a K7{37 b}?(slv Pl)v (527 'D2)7(S37 P3))

where
P1 = {51 — abc,Sl — a2b2c2,51 — 85{,51 — 3302,
S — aS{, 5] — 3@, 52 — b*Q3, 53 — ¢}
P2 = {52 — b52}
P; ={S3 — ¢S5}
(51, Sy, 53) aS{, bSo, C53) =* (a"S{, b"S,, C"53)

an+3 Q2’ bn+152’ Cn+153) = (an+3bn+152, 52’ Cn+153)
a”+3b"+3Qg, b52, Cn+253) = (an+3bn+3cn+253, b52, 53)
a

= (
= (
= (
= ( n-&-3bn-|-3(_.n-|—37 bb527 653)
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PC Grammar Systems — Example

M= ({51’51a52753}a K7{37 b}?(slv Pl)v (527 'D2)7(S37 P3))

where
P1 = {51 — abc,Sl — a2b2c2,51 — 85{,51 — 3302,
S — aS{, 5] — 3@, 52 — b*Q3, 53 — ¢}
P2 = {52 — b52}
P; ={S3 — ¢S5}
(51, Sy, 53) aS{, bSo, C53) =* (a"S{, b"S,, C"53)

an+3 Q2’ bn+152’ Cn+153) = (an+3bn+152, 52’ Cn+153)
a”+3b"+3Qg, b52, Cn+253) = (an+3bn+3cn+253, b52, 53)
a"t3pm 3¢ t3 bbS,, cS3)

L(T) = Loo(T) = {a"b"c" : n > 1}

= (
= (
= (
= (
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Denotation of PC Language Families

Denotation of PC Language Families

XPC,Y

X
N — non-returning mode
C — centralized PC grammar systems
n number of components (by analogy with CD grammar systems)

Y specification of the type of productions (REG, LIN, CF)

CPGREG, NPGLIN, NCPCy
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PC Grammar Systems — Generative Power |

m PC,REG — Z(LIN) # 0, forn > 2
m PC,REG — Z(CF) #0, forn>3
m PC,LIN — Z(CF) #0, forn>?2

Theorem
Z(LIN) — CPCxREG # ()
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PC Grammar Systems — Generative Power Il

PC,REG C PC,+1REG, forn>1

CPC,REG C CPC,LIN C CPC,CF, forn>1

Theorem

m NPC.oCF C PCs CF
m Z(M)C PCCF
m Z(LIN) C PCREG
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PC Grammar Systems — The Hierarchy

2(0)
/ 20
PC.CF x, NPC CF
1 ;<
PCREG ‘ g( NPC REG
NCPC CF
20)
CPCREG NCPC REG
\gﬂ(L/N/

2(3)
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