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Previous Work

Theorem: For accepting any context-sensitive language, one substituting
processor and one output processor are sufficient.

e B. Truthe, V. Mitrana: In LATA 2009, LNCS 5457, 2009
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New ldea

B = {-}"1SH-}
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Substitution and Insertion
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Target Based Accepting Networks of Evolutionary Processors with Regular Filters 5



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Substitution and Insertion

Theorem: Any recursively enumerable language can be accepted by a
network of one substituting processor and one inserting processor.

Proof: NEP with 1 substituting node, 1 inserting node and 1 output node
simulating backwards an RE grammar in Kuroda normal form

A—x
A — BC
AB — CD

By = {-}"{SH-}"

A— )\

Target Based Accepting Networks of Evolutionary Processors with Regular Filters 5



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Insertion and Deletion

Theorem: Any recursively enumerable language can be accepted by a
network of one inserting processors and one deleting processor.

Target Based Accepting Networks of Evolutionary Processors with Regular Filters 6



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Insertion and Deletion

Theorem: Any recursively enumerable language can be accepted by a
network of one inserting processors and one deleting processor.

Proof: NEP with 1 inserting node and 1 deleting node simulating backwards
an RE grammar in Kuroda normal form

15
delete | By = {S_}
O

Target Based Accepting Networks of Evolutionary Processors with Regular Filters 6



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Insertion and Deletion

Theorem: Any recursively enumerable language can be accepted by a
network of one inserting processors and one deleting processor.

Proof: NEP with 1 inserting node and 1 deleting node simulating backwards
an RE grammar in Kuroda normal form

15
delete | By = {S_}
O

a — 3 up1p3Bpapav

Target Based Accepting Networks of Evolutionary Processors with Regular Filters 6



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Insertion and Deletion

Theorem: Any recursively enumerable language can be accepted by a
network of one inserting processors and one deleting processor.

Proof: NEP with 1 inserting node and 1 deleting node simulating backwards
an RE grammar in Kuroda normal form

15
delete | By = {S_}
O

a — 3 Up1p30Bpapav

Target Based Accepting Networks of Evolutionary Processors with Regular Filters 6



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Insertion and Deletion

Theorem: Any recursively enumerable language can be accepted by a
network of one inserting processors and one deleting processor.

Proof: NEP with 1 inserting node and 1 deleting node simulating backwards
an RE grammar in Kuroda normal form

I
delete | By = {S_}
Os
a — [ up1p3Bp2pav

Target Based Accepting Networks of Evolutionary Processors with Regular Filters 6



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Insertion and Deletion

Theorem: Any recursively enumerable language can be accepted by a
network of one inserting processors and one deleting processor.

Proof: NEP with 1 inserting node and 1 deleting node simulating backwards
an RE grammar in Kuroda normal form

I
delete | By = {S_}
Os
a — [ UP1P3CBP2P4v

Target Based Accepting Networks of Evolutionary Processors with Regular Filters 6



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Insertion and Deletion

Theorem: Any recursively enumerable language can be accepted by a
network of one inserting processors and one deleting processor.

Proof: NEP with 1 inserting node and 1 deleting node simulating backwards
an RE grammar in Kuroda normal form

15
delete | By = {S_}
O

a — 3: U

Target Based Accepting Networks of Evolutionary Processors with Regular Filters 6



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Definition of Target Based ANEPs

TB-ANEP: N = (U,V, N1, Na, ..., Ny, E, j)

Processor: N; = (M;, I;,0;, B;)
B; C V* is called target set

Target Based Accepting Networks of Evolutionary Processors with Regular Filters 7



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Definition of Target Based ANEPs

TB-ANEP: N = (U,V, N1, Na, ..., Ny, E, j)

Processor: N; = (M;, I;,0;, B;)
B; C V* is called target set

Language accepted:
LN)={weU*|3It>0do:1<o0<mnand C¥0)NB,#0}

Target Based Accepting Networks of Evolutionary Processors with Regular Filters 7



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Definition of Target Based ANEPs

TB-ANEP: N = (U,V, N1, Na, ..., Ny, E, j)

Processor: N; = (M;, I;,0;, B;)
B; C V* is called target set

Language accepted:
LN)={weU*|3It>0do:1<o0<mnand C¥0)NB,#0}

Theorem: Every conventional network can be transformed into a target
based network that accepts the same language.

Target Based Accepting Networks of Evolutionary Processors with Regular Filters 7



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Equivalence

Theorem: Every target based network can be transformed into a
conventional network that accepts the same language.

Target Based Accepting Networks of Evolutionary Processors with Regular Filters 8



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Equivalence

Theorem: Every target based network can be transformed into a
conventional network that accepts the same language.

TB-ANEP is called acceptance uniform if all nodes N, = (M,, I,,0O,, B,)
with B, # () satisfy M, = 0.

Target Based Accepting Networks of Evolutionary Processors with Regular Filters 7



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Equivalence

Theorem: Every target based network can be transformed into a
conventional network that accepts the same language.

TB-ANEP is called acceptance uniform if all nodes N, = (M,, I,,0O,, B,)
with B, # () satisfy M, = 0.

Lemma: Every target based network can be transformed into an acceptance
uniform network that accepts the same language.

Target Based Accepting Networks of Evolutionary Processors with Regular Filters 7



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Acceptance Uniform TB-ANEP

Lemma: Every target based network can be transformed into an acceptance
uniform network that accepts the same language.

Target Based Accepting Networks of Evolutionary Processors with Regular Filters 8



Otto-von-Guericke-Universitat Magdeburg, Germany B. Truthe

Acceptance Uniform TB-ANEP

Lemma: Every target based network can be transformed into an acceptance

uniform network that accepts the same language.

= (0, vV, v*0
Nz/—i—n = (M;, V7, V*
ivon = (0, VN Oz, V*
Z+4,n = ((Z) Oz, V*
- navn, oo
z—|—6n = (0, B, V* B;).
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Conventional ANEP

Lemma: Every acceptance uniform network can be transformed into a
conventional network that accepts the same language.
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Conventional ANEP

Lemma: Every acceptance uniform network can be transformed into a

conventional network that accepts the same language.

/old non-output nodes

\

O1 v Of »--

/old output nodes

KQn—l—l. O
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Conventional ANEP

Lemma: Every acceptance uniform network can be transformed into a
conventional network that accepts the same language.

K O new input node e
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/old output nodes \ /old output nodes \
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o
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Summary

Target based accepting networks and conventional ones have the same
computational power.

The number of processors a target based network needs for accepting a
language is not higher than the number of processors that a conventional
network needs for the same language.
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