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Event - Predicting clocks and Event - Predicting Automata ( EPA)
-
- -

- - -
-

-

I : alphabet

Yg = { Ya I a c- E }

ya gives
the time to the "

next
"

a.

a

a
- →0%-0_b> ② { aa*b I time between first

'

a
'

Yb = 10

and the
' b' is 10 t.ie . }

↳
cannot

give an ERA

- { ( Abcd
, thtztztu I Tz - I £5

, Ta - Iz 710 }

↳ can also give an ERA

for this language .

a b

→0-0>-05-0-100
Yc £5 Yd 310

sem-anticsof-p-edich.mg 010¥

Given a timed wood
,
what is the value of ya at each step .

a a b a b b a

°"|"t|"&|←5|°"|"°|"Ya 1.2 2.8 1.3 3.5 3.3 2^0 A-

Yb 2.7 15 3.5 2.2 13 A- d-



Semantics on a time word is given by functions Vi :

W : (9192
- - - - Ah ,

T
, Tz , - - - - Tn )

Vi Iya) =

{ tj
- ti if Fj > i. aj=a

and Hm . i<m<j , am f- a

d- otherwise

Guddu. ya ~ c 110^10 Ipv4

e c- IN u {I }

Event- Predicting Automata ( EPA)
-

→

Analogous to detn . of ERA , with use of y
- clocks

instead of n - clocks .

Lixampe : { akb I 7. a s -t . time between b and this '
a
'

is at least 1 }

a a aaa .
.
-
a b

¥ '

a a

i-8-8-b.ae
Yb 71



Determination of EPA
- -

→ same subset construction as done for ERAE .

Closure properties :- -

-

same as ERA

- closed under union
,
intersection and complementation .



Event - clock Automata :
-
-
-

-

{ aab } u { abb }Example:
I-1
=L 1=1-1

can we write an ERA ? We can give an ERA for { abb }
'

But we cannot give an ERA for { aab 3
1-
=\

Because an ERA cannot constrain the

difference between the first '
a
' and 'b'

in aab
.

Similarly ,
we cannot give an EPA .

Because EPA cannot constrain the difference between a and

last
'

b' in [abb }

1¥

Now we need use of both N - docks and g- clocks .
Such automata using both n and y

- clocks will be called

Event - Clock - Automata (ECA )

{ aab } u { abb }
I-1
⇒

' disjoint union
f.

b b

→09-0-90-5 @ →0-90>-0--00
Xa= )

Yb =\



2-✗amp1 k.mil

{ ak bm / Fa which is at distance 1 from the first 'b'

and

Fb which is at distance I from the last
'
a
' }

a a a a a b b b b
'

II

1=1
a

→8÷É÷÷É
↳^b,

✗a =)

b

§

Determining Eca : Subset construction
-

closure properties :
- -

Closed under Union
, intersection , complement .



Eiampes:

- Delerminize following ECA :

⇒÷:÷÷÷÷⇒
a b a

b
0 5 to

→ { go }I.{q, } {qz }

É,{
a, }¥,,gg
, ,g , ,



Expressive Power of diz
. daises

:

- -

NTA

1) ERA E DTA : conversion preserves determinism .

2) ERA ¢ EPA 3) EPA ¢ ERA

a a b → EPA
,
but not ERA

÷

-

a b b →

ERA
,
but not EPA

1-1
= 1

Fa L
whichEPA

DTA ¢ EPA / 1- ' in
*" W""

5) EPA & DTA4)
is not EPA rely. ) but not by

DTA

abb { akb 1k > 1 ,
I some

'

a
' which is at

1-1
=\ distance 1 from 'b' 3

5) Dea 4- Eca G- Lin DTA ¢} "

ÉÉAP%§ Day
⇒ < in Eca

which is not which is not

ECA recog? DTA recog ,⇐
aaa

7) ECA & EPAUERA i. { aab ] v { abb }
1-1 1-
21 21

87 ECAE NTA : conversion algorithms as seen before



/

EPA ¢ DTA

{ akb I k > 1
,

there exists an
'

a
' which is at distance

1 from ' b ' }

→É-.É- ☒
Yb = 1

There is no DTA for this language - Intuitively , we

cannot guess
the

'

a
'

deterministically for Kenichi the b is at

distance 2 .

E×e : Prove this formally .


