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TODAY 's GOALS
- -

- Expressiveness of Updatable TA -



(Recall ) : Up datable Timed automaton ULTA) :

- - -

Resets generalized to updates

Updates:
-

X : a set of clocks

For each clock NEX
,
an update on n takes the following form :

a :=c I n :-. y t d c c- IN , d c- 21
, yex

Examples : a := 5 ,
n :-. n - I

, a := y -12 ,
a :=y ,

n :=2 - I

-



Question: convert the following UTA into a TA i

④Dba.=o→④-
K - y

s 2
,

c
, y :=o



Solution :
-

④Dba.=o→④-
K - y

s 2
,

c
, y :=o

idea: Remember the last update constant
of each

clock in the state .

Modify the guards depending on the appropriate constant in the state .

n - y < 2 , c. y :-O

T D 's:O
p y> o, a , 910,0→
o.o

n:*

) bn:*\
> oh

. .
.

y > 0 ,
A

, n:=0

B. o-
e-

N- yes ,
e
, y
:=o

@ti)
-Ys 2



Question : consider UTA restricted to updates of the form

N :=c ( c EIN) . Construed: an equivalent timed

automaton with only resets for this class of UTA -



50¥. Generalizing the previous construction :
- -
-

Convert a UTA with a:-c updates to a TA .

UTA A := I Q
,
Qo

,
✗
,
I, ,

d
,
F)

We will construct a TA B
.

v10}

Staten Let Sn := { c l n :=c appears in some transition }

N = { 3 ,
5) v63

s = IT Sn
J = { 4,7

,
83010}

REX

S = ( 3 , 4)
(3,71--1)

.
-

- r

States of
B are of

the form : Qxs

a
, gIÉ :

for every q, -9
'

in A

up

we have a transition from every 19,0 )

(q ,
o) (q

'

,
o
' )

Rup

where g
'
:=

g
[ 2 :→ atom) ] ( replace n with retrial)

Rup := Set of clocks updated in up

T
'

Cn) =
-

c if a:-c it up ,
else O' la)=oln)

.



Qui-Gon 3: convert the following UTA into a TA :

NE2n

Y > 10 ,
a ,

a :=y

④
a-
Rf 5 , b

, y :=0

¥÷

a
:=y{a}Pp
- 9, ×

:*

I:-X



④ ⑨

'

• = #
Rf 5 , b

, y :=0

+:-.
'T -1?*

"

maintain news,- owes to which each •• was reset " '

Ii) If value of some clock is stored in some other clock
,
then

that clock should not be updated to a constant .

yyw.nl ←Holds Ynew
Pay 91g

you
-- Yun÷"÷::"

"

i.Hold = Ynew - Py ,n as 5,
b

Told = knew y :-O

old710

Hold
'

-=Lold
→ Hold = Knew

⑤

Nola --You Hold = Knew



④

'

UTA :

a-
K f 5 , b

, y :=0

TA : Ni y

"

:n I 5 , bp y:=o



Question convert the following UTA into a TA :

y > I , a , n : - y-11

→④#
a-
k£5

, b
, y :-O



y > I , a , n : - y-11

→④#
a-
NET ,

b
, Yeo

→ p Gym , y"
'

y
.

ye¥⇒^
Python

#U 71 ,
a

#
Rtl , n

Kati
, y

ns.4 ,
b . Y :=0



Questions Apply the construction
of previous question to the

following UTA :

9 , MI5

?⃝ se :=k- I

→④-É⑨

nI7

Pn > Pm
. pa→- . . . .

•



9 , aEssen
.
= k- I

→④b ④
now.

--
n't

'

Nnw -
'

Ai ne ET A , M£6 a ,
NE-7

Pn- p- Pa-a - Pns - -
- r

N- l
"

.

'

f

710 lb )
, µ n > u !> is

"

.

G g, 9,

RY: 't : This construction does not work always .

The paper on updatable Timed Automata by Bouyer etat .

gives a termination criterion : it generates a system of
inequalities ; if the system has a solution .

then the above

construction gives finitely many states .

Remark 2: In our first lecture on UTA we have
-

given an example of
a timed language that is

accepted by a VIA
,
but not by TA .



Summary.
-

Diagonal- free Diagonals →
l

n
:=N

U:-C, a:=y
TA TA y

y -
Intl

ni - aft
C TA More expressive g -

n
-
'

n : -- n - 1 More expressive More
expressive


