-

-

Signal recognition by finite automata
—work In progress —

Jéerome DURAND-LOSE

j erome. dur and- | ose@ns- 1| yon. fr

MC2 LIP
UMR CNRS - ENS Lyon - UCB Lyon - INRIA 5668

Signal recognition by finite automata — p.1/13



a ~ W b F

Outline

Pre-signal and approximation
Automata and signals
Exercises

Cardinality of the set of signals

. Open questions

|

Signal recognition by finite automata — p.2/13



Pre-signals
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> . finite alphabet
Pre-signal f: 0,1 — X

Represented by its graph
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s-approximation
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=% x (P(5)\ {0})

Wi...wp €% f10,1] — X

w1 ... wy e-APProximates f

def

= )

r1 =20

Tij < Tj41
x =1

E|$1,$2,...,£En_|_1 $ n+1

w; = (f(xi)a f(]ﬂ?z'aﬂfz'ﬂ[))

\ f(]:vz,xz+1[)| >1= | — x| <e¢
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s-approximation
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c-approximation
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c-approximation
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1 — 22| <eand |r12 —x13| <€

w = (a, {a, b}) (b, {a}) (b, {a}) . (b, {a}) (b, {a, b})
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Finite automaton for pre-signals
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A = (i,@,(s,[,F)

L(A) language (on X) recognized
fin X101

A signal-recognizes f
def
=

feS(A)
Py

Ve > 0, Jw € L(A), w e-approximates f
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Equivalence and signals

fy g in B0

J =g
def
=

VA, fe S(A) < g e S(A)

|f] Is a signal

def
<

[f] is an equivalence class for ~

Open guestion Characterize these classes
(links to scattered linear orders)
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Example of an acceptance

b7 {(Z} A n—1

¢ n
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® feS(A)
(21:()
Zp < Zj+1
® geS(A) <= dz1,29,... « i o — 1

g(z)=b & Fi,x =z



Exercises
- Find the signal languages for:
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Cardinality of the set of signals
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Notation: 3y = w et 3,1 =2, (e.g. |[R| =)
{ A automate }| = Ty

{ signaux }| = 777

2[071[| — T,
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Cardinality of the set of signals

Notation: 3y = w et 3,1 =2, (e.g. |[R| =)
{ A automate }| = Ty

{ sighaux }| =

501 = 3,
Almost no signal is characterized by an automaton

Open question Look at companion signals
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{ signaux }| < J;
- -

Let {AZ} . be an enumeration of the automata
(IS

¥
fl — we{0,1}*

¢ 1S one-to-one because

1= () S(A) N () S(A4)
;=1
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J; < |{ signaux}
- " -

we {0,1}% — fe{0,1,4}01
() =
F1t i )=

w # w' = g, wy, 7w, )Y

wi, {#} w3, {#} Wiy {#}
Lontigming gy

Accepts 1 (w) but not ¢ (w’) thus [ (w)] # [ (w")]
[4(.)] is one-to-one

—~

LPossibIe with two letters J

Signal recognition by finite automata — p.12/13



Open questions

~ » Classical operations on automata o
s Union OK

s Concatenation... (I am missing an inclusion or a
counterexample)

s Star...

#® Closure
s Complements...(conj. no)
s Intersection...

#® EXxtra operations
s w, —w and (-iterations (¢ and #)

# l|dentification of signal languages
» Regular expressions

L » KLEENE like theorem J
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