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(Σ×R
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ν : X →R

+ âl7ÊÌ δ ∈ T
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ν + δ
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x ∈ X, (ν + δ)(x) = ν(x) + δ
Ñ®émÌ

r ⊆ X
È)6JI+A

ν[r := 0]
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4�Ç:<«4��
x ∈ X \ r, ν[r := 0](x) = ν(x)
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x ∈ r

â
ν[r := 0](x) = 0

Ñ
[r :=∞]ν
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x ∈ X \ r, [r := ∞]ν(x) = ν(x)
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x ∈ r
â

[r :=∞]ν(x) =∞
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A = (L, L0, Lf , X, Σ, E, I)
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L
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EGI+Èv<pÌ¶Ç:<«4t2§È)7Ê<eA8E+â
L0(Lf ) ⊂ L
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E ⊆ L×G(X)×Σ×R(X)×L
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l
a,g,r
−−−→ l′

7¡ø
(l, a, g, r, l′) ∈ E

âaÍ�6JI+Ë)I
l, l′ ∈ L
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g ∈ G(X)
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G(X)

â
a ∈ Σ
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r ∈ R(X)
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I : l → G(X)
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l

a
−→
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a
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l
a
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l
(a,t)
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l
â
a
4+2pA á®I©I+Þ«Ic4�>*È)It9 2§È@È°7:F�I
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∀l, l′, l′′ ∈ L · ∀a ∈ Σ · ∀t ∈ R

+ · l
(a,t)
−−−→

l′ ∧ l
(a,t)
−−−→ l′′ ⇒ l′ = l′′
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∀l ∈ L, ∀a ∈ Σ! ∪R

+ · l
a
−→
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l0
g1,a1,r1

−−−−−→ l1
g2,a2,r2

−−−−−→ l2 . . .
Ñ
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l0 ∈ L0
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Ð
lf ∈ Lf
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(l0, ν0)
g1,a1,r1

−−−−−→
t1

(l1, ν1)
g2,a2,r2

−−−−−→
t2

(l2, ν2) . . .
â�Í�68I+Ë)I

σ = t1, t2 . . .
7¹Ey2-È)7ÊF©I�E°ItæQ>JItA84�I�7ÊA

T
â�2pA®9

νi(i = 1, 2 . . . )
7:E-2ö4+ÇÊ<*4��ôã§2pÇ:>82§È)7Ê<eA E°>84$6 È°6®2§ÈED

ν0(x) = 0, ∀x ∈ X F νi−1 + (ti − ti−1) |= gi F νi = [ri :=
0](νi−1 +(ti− ti−1))
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ω = (a1, t1), (a2, t2), . . . (an, tn)
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x:=0

x:=0, y:=0

x:=0, y:=0

y=2

x:=0, y:=0

S0 S1 S2 S3

S4 S5

x:=0  y:=0

x>4
!f

!e

x>=2, ?t

x:=0

!e

!v

y=2
y<1

y:=0
y:=0

y<1

x<2, ! v

!r

y=1, !r

y =1, !r

y>=1, ?p

?p

0<=x<=31<=x<=5
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L = {S0, S1, S2, S3, S4, S5}
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L0 = {S0}
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Lf = {S0}
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x
2pA®9

y
2pA89
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S0
(x≥2),?t,(y)
−−−−−−−−→ S1

(y≥1),?p,(x)
−−−−−−−−→ S2

(y=2),!e,(y)
−−−−−−−→ S5

(y=1),!r,(x,y)
−−−−−−−−−→ S0.

ì3A#Øe×)×$ÜYÒaÚ]Ö���A 	&$�� <5ÌyÈ)6J7:E-É®2§È°6 7¹E)D
(S0, (3,∞))

(x≥2),?t,(y)
−−−−−−−−→

3
(S1, (4.5, 1.5))

(y≥1),?p,(x)
−−−−−−−−→

4.5
. . .

. . . (S2, (0.5, 2))
(y=2),!e,(y)
−−−−−−−→

5
(S5, (1.5, 1))

(y=1),!r,(x,y)
−−−−−−−−−→

6
S0(0, 0).
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(4.5, 1.5)
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ν
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x
2pA89

y
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ν(x) = 4.5
25A89

ν(y) = 1.5.ì3A÷Ø5×$×$ÜmÒ�ÚmÜ���Ú�ÖµÛHÜ��6* ��	��¬<5Ì�È)6J7¹E�Ë°>8A�7¹E;D
(?t, 3), (?p, 4.5), (!e, 5), (!r, 6)
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Accept 

z:=0

Accept Reject

l0

l1 l1

The functionality to be tested
Its observer where:

?t

!v

?t
z:=0

(*, True)

!v

l0!f, n< 4

(#,True) (#,True)

* is one of {?p, !e, !r,!v}

 

** is one of {?p, !e, !f}

!f, n>=4

# is one of {!f, ?t, !e, ?p, ?v, !r}

(**, True)

!v

!r
z<=1.3 z>1.3z<=1.3
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S0,l0

S1,l1

S5,l1S3,Accept

S2,Accept S4,Accept

S1,Accept

S0,Accept

S5,Accept

x:=0

S2,l1

x:=0, y:=0

x:=0, y:=0

y=2

x:0

x>=2

?t

y:=0, z:=0

S4,l1

x>=2

?t

y:=0

y>= 1 y=2,
!e

x<2

!v

!v

x:=0, y:=0

y>=1

!e

y=2

!v

y:=0

y:=0!e
y:=0

!r

y=1,!r
!r

y<1

y=1

x> 4

x:=0!f, 

?p

y<1, ?p, x:=0

?p

y<1 ?p, x:=0

 S0,Reject
x> 4

!f, x:=0

y=2
!e
y:=0

y =1

!r

x:=0, y:=0

x:=0, y:=0

!r

y =1
!v

x>4,

!f

x:=0

 z >4

x<2,z<=1.3

y<1,z<=1.3 !v

x<2,z>1.3
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 S4,Reject  S2,Reject

 S5,Reject  S3,Reject

 S0,Reject

 S1,Reject

x>=2
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y:=0

y=2,!e
x:0
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x:=0, y:=0

! vy=1,!r

y=2,

!e
y:=0

y=1,!r

x<2

y<1

y:=0

x:=0,y:=0

y>=1,

x> 4

!f, x:=0

!r

x:=0, y:=0

?p

y<1 ?p, x:=0
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S0,l0

S1,l1

S5,l1

S2,l1

x>=2

?t

y:=0, z:=0

S4,l1

y>=1

!e

y=2

 INCONLUSIVE

x:=0, y:=0

x:=0?p

x:=0 y:=0

x>4, n>4, !f

PASS

!v

y=2

!e

y:=0

!v

y=1,!r

x:=0, y:=0

!v

y<1, ?p, x:=0

x<2,z<=1.3

y<1,z<=1.3 

y=1,!r
x<2,z>1.3
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S0,l0

S1,l1

S5,l1

x:=0

S2,l1

x>=2

y:=0, z:=0

S4,l1

y=2

PASS  INCONLUSIVE

x:=0, y:=0

x:=0

?v

?e

FAIL

y>=1

FAIL

FAIL

x>4, n>4, ?f

!t

!p

y:=0

y=1,?r

(?v, True) or (?e, True) or (?f, z>4)

or (?r, True)

 (?e,y< 2) or (?r, True)

or (?v, True)

or (?r, True)

or (?e,y<2) y=2

?e

y:=0
?v

x:=0, y:=0

y=1,?r

?v

(?v, x>=2)
y<1, !p, x:=0

x<2,z<=1.3

x<2,z>1.3

x<1,z<=1.3
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(x− y >= 2)
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(S0, (2, 2))
x>=2,!t,(y)
−−−−−−−→

t1
(S1, (3, 1.7))

y>=1,!p,(x)
−−−−−−−−→

t2
(S2, (0.1, 1.8))

x<2,?v,()
−−−−−−→

t3
(S3, (0.2, 1.8)).
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PASSS1
x:=0

PASS

S0 S2

S0 S1 S2

PASSS0 S1

y>=0

!t

B: FORWARD REACHABILITY

A: ONE PATH LEADING TO PASS

!t

!p

!p

C: BACKWARD REACHABILITY

  y>=0

0<=x<=4
y>=0

S2
?v

x>=2, !t

0<=x<=4
     y:=0, z=0

0<=y<2
1<=x<=5
0<=y<2

2<=x<=5

2<= x−y<=4

y>=1, !p x<2, z<=1.3, ?v

?v

0<=x<=1

0<=x<=3

 2<=x−y<=4

2<=x<=4

0<=(y=z)< 2

1<=y=z<=1.3
0<=x<=0.3

1<=(y−x)<=1.3

0<=x<= inf
1<=y=z<=inf

0<=x<= inf
1<=y=z<=inf

1<=(y−x)<=1.3

1<=(y−x)<=1.31<=y−x<2
1<=(y=z)<2

1<=y<=1.3
3<=x<=5
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?ack

 

!dk ?ack

m:=0

Reject Accept AcceptReject

(*, True)

(*, True)

(*, True)

(*, True)(*, True)

(A) (B)

V’ := 1

V’=4

(*, True) (*, True)

(*, True)

!Infos 

!dk

m<11374

m=11374

V’ < 4, V’ := V’+1 

! Infos(V’) !Infos

!Infos (V’)

L1

L2

L1

L2

(*, True): Actions not specified in the set of output transitions of each state
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D

Tc1 = (S1, L1)
!Init
−−−→
y:=0

(S3, L1)
y=932,!Tr−Token
−−−−−−−−−−−−→

y:=0
(S6, L1)

y=4163,?Infos
−−−−−−−−−−−→
x:=0,w:=0,m:=0

(S9, L2) ...

... (S9, L2)
w:=11374,m:=11374,?dk
−−−−−−−−−−−−−−−→ PASS.

T c2 = (N1, F1)
!Init
−−−→
m:=0

(N2, F1)
y=2119,!Infos
−−−−−−−−−→

m:=0
(N2, F2)

k<1851,m<1851,?ack
−−−−−−−−−−−−−−→ PASS.
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