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Scattered Context Grammar

SCG Definition

G = (V , T ,P, S)
• V,T,S are defined as usual,
• P set of rules in the form (A1, . . . ,An)→ (x1, . . . , xn)

• derivation step
w0A1w1A2w2 . . .Anwn ⇒ w0x1w1x2w2 . . .xnwn
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Multiparallel Grammar

MP Definition

G = (V , T ,P, S,K )

• V,T,S are defined as usual,
• K is finite set of selectors of the form:

• F1F2 . . . Fm

• Fj ∈ {W+ : W ⊆ V ,W 6= ∅}
• j = 1, . . . ,m for some m ≥ 1

• P is a finite set of productions of the form a → x , where
a ∈ V , x ∈ V ∗
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Selectors Simulation

Selectors→ FA→ SCG rules

1 create FA accepting all selectors
2 for each 〈r ,X〉 ∈ δ × V :

• r = q1A→ q2,
• q1,q2 ∈ Q,
• A,X ∈ V ,
• add (〈A′,q1〉,X ′,#)→ (ε, 〈X ′,q2〉,A′#)

3 add (〈X ′,qi〉, $,#)→ (ε, 〈$,qf 〉,X ′#),qi ∈ F ,X ∈ V
4 add (〈$,qi〉,X ′,#)→ (ε,X ′, $#),X ∈ V ,qi ∈ F go to

derivation
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Derivation Simulation and Finalization

Derivation

• add (a′,X ′,#)→ (ε,X ′, x ′1 . . . x
′
n#),a → x1, . . . xn ∈ P,X ∈ V

• add ($,X ′,#)→ (ε,X ′, $#),X ∈ V go to selector validation

• add ($,X ′,#)→ (ε,X ′, $#) go to finalization

Finalization

• add (X ′, $,#)→ (ε, $,X#)

• add ($,#)→ (ε, ε)
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Example

Input Multi Parallel Grammar

G = ({S,A,B,C,a,b,c}, {a,b,c},P, S,K )

• P = {
• S → aAbBcC|abc
• A→ aA|a
• B → bB|b
• C → cC|c
• a → a
• b→ b
• c → c

}
• K = {a}+{A}+{b}+{B}+{c}+{C}+
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Example - part 2

• 〈a′,qs〉A′〈a′,qs〉A′〈a′,qs〉A′b′B′c′C′$###⇒

• 〈A′,qa〉b〈A′,qa〉b〈A′,qa〉b′B′c′C′$a′###⇒
• 〈b′,qA〉B′〈b′,qA〉B′〈b′,qA〉B′c′C′$a′A′###⇒
• 〈B′,qb〉c′〈B′,qb〉c′〈B′,qb〉c′C′$a′A′b′###⇒
• 〈c′,qB〉C′〈c′,qB〉C′〈c′,qB〉C′$a′A′b′B′###⇒
• 〈C′,qc〉$〈C′,qc〉$〈C′,qc〉$a′A′b′B′c′###⇒
• 〈$′,qC〉a′〈$′,qC〉a′〈$′,qC〉a′A′b′B′c′C′#′#′#⇒

• a′A′a′A′a′A′b′B′c′C′$###⇒
• A′b′A′b′A′b′B′c′C′$a′###⇒
• b′B′b′B′b′B′c′C′$a′a′###⇒
• B′c′B′c′B′c′C′$a′a′b′###⇒
• c′C′c′C′c′C′$a′a′b′b′###⇒
• C′$C′$C′$a′a′b′b′c′###⇒
• $a$a$a′a′b′b′c′c′###⇒

• a′a′a′a′a′a′b′b′c′c′$###⇒
• a′b′a′b′a′b′b′c′c′$a###⇒
• b′b′b′b′b′b′c′c′$aa###⇒
• b′c′b′c′b′c′c′$aab###⇒
• c′c′c′c′c′c′$aabb###⇒

• c′$c′$c′$aabbc###⇒

• $a$a$aabbcc###⇒
• aabbcc
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• $a$a$a′a′b′b′c′c′###⇒

• a′a′a′a′a′a′b′b′c′c′$###⇒
• a′b′a′b′a′b′b′c′c′$a###⇒
• b′b′b′b′b′b′c′c′$aa###⇒
• b′c′b′c′b′c′c′$aab###⇒
• c′c′c′c′c′c′$aabb###⇒

• c′$c′$c′$aabbc###⇒

• $a$a$aabbcc###⇒
• aabbcc
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Example - part 2

• 〈a′,qs〉A′〈a′,qs〉A′〈a′,qs〉A′b′B′c′C′$###⇒
• 〈A′,qa〉b〈A′,qa〉b〈A′,qa〉b′B′c′C′$a′###⇒
• 〈b′,qA〉B′〈b′,qA〉B′〈b′,qA〉B′c′C′$a′A′###⇒
• 〈B′,qb〉c′〈B′,qb〉c′〈B′,qb〉c′C′$a′A′b′###⇒
• 〈c′,qB〉C′〈c′,qB〉C′〈c′,qB〉C′$a′A′b′B′###⇒
• 〈C′,qc〉$〈C′,qc〉$〈C′,qc〉$a′A′b′B′c′###⇒
• 〈$′,qC〉a′〈$′,qC〉a′〈$′,qC〉a′A′b′B′c′C′#′#′#⇒

• a′A′a′A′a′A′b′B′c′C′$###⇒
• A′b′A′b′A′b′B′c′C′$a′###⇒
• b′B′b′B′b′B′c′C′$a′a′###⇒
• B′c′B′c′B′c′C′$a′a′b′###⇒
• c′C′c′C′c′C′$a′a′b′b′###⇒
• C′$C′$C′$a′a′b′b′c′###⇒
• $a$a$a′a′b′b′c′c′###⇒

• a′a′a′a′a′a′b′b′c′c′$###⇒
• a′b′a′b′a′b′b′c′c′$a###⇒
• b′b′b′b′b′b′c′c′$aa###⇒
• b′c′b′c′b′c′c′$aab###⇒
• c′c′c′c′c′c′$aabb###⇒

• c′$c′$c′$aabbc###⇒

• $a$a$aabbcc###⇒
• aabbcc
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Summary

Result

L (SC, lm) = L (MP) = L (RE)
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Thank you for your attention!


