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-o recognizing regular trace languages

Distributed alphabet In, -...,
In

2 =
2
,
U

. ... Zu

D = I, u ... viz2

Monoid 2,* X ... z*
pointwise concatenation

Example :

-

Ea ,
6,, d,ey = Saib]uSa,,eu(x,

4
,
23

Gadda, acea, dae) 8-0-0-
-

-

- -⑧historia -

fe
e

- -- 8
Cabba ,

cea
, def

- -

-Cabba, a eca
, dce)

depends only
on
D ?

~W
He =I* X

...
2
* historie

D= z,r... =,
Lemma :

2 = 2
,
U

...
In ,

-

(2Y , ) = (Hb,)



Ustalmy alfabet rozprosony: En, ....,
Zu 2

-

I 12i = ntonoalproduct

IAi = ( Qi
, gois

-
i

,
di = qi + zi + Qi)

= (a
, 4,
+6)

A = A
,

x ...
An

-

,

Q = Q, X ... Qu

80
= (pos , ..., you)

E = FX ... Fu

5 Cop . ... qn , a
, en ... (n) Es

a t zi = &:(gi, a
, qi)

↓ i E azi = qi = gi
/

Example : 2, = fa ,c 22 = 36,
-

->⑧ 0 s0 ->0010
- -

- -

**

(aa11 66) c)

Question :

which languages are recognised ?
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Lemma - Fix In , -..,
zh

.

-

Asynchronoal products
I recognise

exactly rectangular languages :

F :
(i(r) -Ii(L)) => wELE-
we rect(L) rect() = L

Ahe:(r) = (ti(ni)) => wEL- iVE

skiad : 2
,

= Say ,
52 = 363

all 6 U an 166

is not rectangular , w =
abd

both components are



- E

oncalproduct I

FEX... Fa F Q ... Qu

Question :

which languages are recognised ?

Lemman :
Fix Ze

, ...,
Zu

.

-

Asynchronoal products
I recognise

exactly finite unious of rectangular languages

Emple : zi= Ea, =2 = 56, 13

(Calls v a 1166(c)
*
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Asynchronou automaton :

-

-u ...
I: = D

21

(ID)

A = 1Z,, . . ., Zu , Q ..., Qu
rot Q

= Qx ...
xq
,

F (a
,
(ja)az)

· dom(a) = 3i= a
+ zi 3

8 C I Q X I Q
E a

it dem (a) it dem (a)

5 [a + z + Q

& (g ... qu ,
a
, ge ... (i) Ex

⑳ Ja (8-- quIdoucal on ... gu'ldom(as(I

I I
·
an ... In (au(a) =

q - -- q(da(a)

Example -
-

-an

Q: -0 -- ->Or =O Of
1 TCT 1
rk ↳

6 6

Q : 0 -> 0 -> of-0-
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Theoven I Fix (I,D) .

-

Asynchronous
automate recognise

-

exactly regular trace language --
distributed alphabet corresponding to (2, D)

any

-

assuming that D
is acyclic I

Proof - L ↑-

ordered tree

(minimal) DF A

I States
P

deterministic asynchronous
automator

If : P -> P

a farp -> P

k
· In

6 C d

(f , q ,
n

, k) + - frhk fa, /d ,
(d

, (d)C
Invariant : after reading w

, composition

C C
of all functions p->P pre-order

yields fa

Acceptance : composition (initial state) e final states



7

Example : 2
= Sa ,

6
,
c

, d} a
-

2

2 even length D =

6
/ Ic

abcd
->
0->0 0 !0 1

r-
a 6 c d

:

- x ->El
0 0 3 : 0 00 1 0 1

↑Fl -El

2 : ⑧ 0 x 0 ⑪ 00W &
X1 II T 1
e6 1 T

6
+

+
+

8 0 0

*

ro66 6 6

1 ! 0

E
⑪ 6 ⑪ ⑧

*

0 *0

04 : 0 ⑪ ⑧ ⑪ ⑧ ⑪
↓ - I * ↓e

3 : O1 ⑪ 0 at 0 1 ⑪
0 at Oc 1 -⑪ 0 - at

< in
-

M

0

S of I
0

↓ ↳2 : 0 ⑪ 0 ⑪ 0

F = 3 (p , q , +, s) : pty+r+s =0 mod 2}


