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Random Context Grammar

Random Context Grammar
A (permitting) random context grammar is a pair

H=(G,R)

where
m G=(N,T,P,S) is a context-free grammar
m R is a finite relation from P to N

Notation
If p: A— xe€P, R(p) = Q, we write

(P:A—xQ)

where Q@ C N is called a permitting context
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Derivation Step of Random Context Grammar

Derivation Step
For x,y € V*, pe P,
x=yl[plinH
if
B x=y[p]in G and
R(p) C alph(x)
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Random Context Grammar with Appearance
Checking

Random Context Grammar with Appearance Checking

A random context grammar with appearance checking is a triple
H=(G,R,F)

where

m G=(N,T,P,S) is a context-free grammar
m R, F are two finite relations from P to N

Notation
If p: A— x€P,R(p)=Q, and F(p) = K, we write

(p:A—x,Q,K)

where @ and K are permitting and forbidding contexts, respectively
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Derivation Step of Random Context Grammar with
Appearance Checking

Forbidding Grammar
If every (p: A — x, Q, K) satisfies @ = (), then H is called a forbidding
grammar.
Derivation Step
For x,y € V*, p € P,
x=yl[p]inH

if

x=y[p]inG

R(p) C alph(x)

F(p) Nalph(x) = 0
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Example — Permitting Grammar |

Example

(S — ABC,0)
(A — aA’ {B})
(B — bB',{C})
(C — cC {A})
(A — A {B'})
EB’ — B, {C'}) ~_
(
(
(

¢’ — C{A})

AaA-— aa{B})
B — b,{C})
C —c0)
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Example — Permitting Grammar ||

Example

S= ABC
=3 aA'bB'cC’
=3 2AbBcC
=3 aaA’'bbB’ ccC’
=3 2aAbbBccC

WNWN -

=3 3"Ab"Bc"C
:>3 an+1 bn+1 Cn+1 4

w

L(H) = {a"bkck k> 1}
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Example — Forbidding Grammar |

Example

(v no S 0
(1:5 — AA,0,{B,D}) L N
(2:A— B,0,{S,D}) lnoS lnoA
(3:B— S,0,{A,D}) no B 2O 5
(4:A— D,0,{S,B}) lnoA 1)
(5:D — a,0,{S,A, B}) 3

Y
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Example — Forbidding Grammar 11

Example
rules
S= AA 1
=2 BB 2
=2 SS 3
=2 AAAA 1
=* BBBB 2
=4 S§SSS 3
:>2i A2i+1 1
:>2i+1 D2i+1 4
:>2[+1 azH»l 5

L(H)={a* : n>1}

Techet, Masopust, Meduna (FIT, BUT) Random Context Grammars Modern FLT, 2007 9/10



Bibliography

[+ J. Dassow and Gh. P3un.

Regulated Rewriting in Formal Language Theory.
Akademie-Verlag, Berlin, 1989.

[4 A.P.J. van der Walt.
Random context grammars.
In Proceedings of Symposium on Formal Languages, 1970.

Techet, Masopust, Meduna (FIT, BUT) Random Context Grammars Modern FLT, 2007

10/ 10



	Random Context Grammars
	Appearance Checking

	Bibliography

