GNBA for LTL-formula ¢
G =(Q,2%,4, Q, F)
state space: Q@ = {B C cl(y) : B is elementary }
initial states: @y = {B EQ:p€ B}
transition relation: for B € Q and A € 24P:
if A% BN AP then §(B,A) = o
if A= BN AP then §(B,A) = set of all B’ € Q s.t.

OveB iff pyebB
Uy, € B iff (2 € B)V (1 € BAY1 Uy € B)

acceptance set F = {Fy,uy, : ¥1 Ut € cl(p)}
where Fy yy, = {B €EQ: Ui &BVie€ B}
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Induction step: next step LTLAMC3.2-62

Claim: If By A B, ABA isa path in G s.t.

VF e F Eljzo.BjeF
then for all formulas ¢ € cl(y):
e By iff AgALAr... |=¢}

Induction step: for 1 = Q"
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Induction step: next step LTLAMC3.2-62

Claim: If By A B, ABA isa path in G s.t.

VF e F Eljzo.BjeF
then for all formulas ¢ € cl(y):
e By iff AgALAr... |=¢}

Induction step: for 1 = Q"
Y € By
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Induction step: next step LTLAMC3.2-62

Claim: If By A B, ABA isa path in G s.t.

VF € F HJZOBJEF Bled(Bo,Ao)
then for all formulas ¥ € cl(y):
Y EeBy iff AgALAr... |=¢}

Induction step: for 1 = Q"
Y e B
iff ' € B (definition of §)

269 /527



Induction step: next step LTLAMC3.2-62

Claim: If By A B, ABA isa path in G s.t.

VF € F HJZOBJEF Bled(Bo,Ao)
then for all formulas ¥ € cl(y):
Y EeBy iff AgALAr... |=¢}

Induction step: for 1 = Q"
Y € By
iff ' € B (definition of §)
iff  A1AAs... " (induction hypothesis)
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Induction step: next step LTLAMC3.2-62

Claim: If By A B, ABA isa path in G s.t.

VF € F HJZOBJEF Bled(Bo,Ao)
then for all formulas ¥ € cl(y):
Y EeBy iff AgALAr... |=¢}

Induction step: for 1 = Q"
Y € By
iff ' € B (definition of §)
iff  A1AAs... " (induction hypothesis)
iff AgA1A2As... E 1Y (semantics of )
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Induction step: until LTLMC3.2-63
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Recall: elementary formula-sets LTLMCS.2-63

B C cl(yp) is elementary iff:

(i) B is maximal consistent w.r.t. prop. logic,
i.e., if ¥, ¥ A € cl(p) then:

v ¢B
Y1 AN €B

iff
iff

i1 € B and 9 € B

true € cl(¢) implies true € B

(ii) B is locally consistent with respect to until U,
i.e., if 11 Uty € cl(yp) then:

if 1 U1y € B and ¥, & B then ¢, € B
if o € B then ,Uvy» € B
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Recall: GNBA for LTL-formula ¢
G =(Q,2%%,6,Q, F)
state space: Q@ = {B C cl(y) : B is elementary }
initial states: @Qp = {B EQ:p€ B}
transition relation: for B € Q and A € 24P:
if A% BN AP then §(B,A) = o
if A= BN AP then §(B,A) = set of all B’ € Q s.t.

OveB iff pyebB
Uy € B iff (2 € B)V (1 € BAY1 Uy € B)

acceptance set F = {leu¢2 tp1Uis € C/(‘P)}
where Fy uy, = {B €EQ: 11U g BV € B}
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Recall: GNBA for LTL-formula ¢
G =(Q,2%%,6,Q, F)
state space: Q@ = {B C cl(y) : B is elementary }
initial states: @Qp = {B EQ:p€ B}
transition relation: for B € Q and A € 24P:
if A% BN AP then §(B,A) = o
if A= BN AP then §(B,A) = set of all B’ € Q s.t.

OveB iff pyebB
Uy, € B iff (wQEB)V(wIEBAw1U¢2€B')

acceptance set F = {Fy,uy, : 1 Ut € cl(p)}
where Fy,uy, = {B € Q : 1 U1, ¢ BV 1 € B}
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Induction step: until LTLMC3.2-63
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Induction step: until LTLMC3.2-63

Claim: If By A 31 32 ... is a path in G s.t.
VFeF 3j>0.B€F
then for all ¥ € cl(p): ¥ € By iff AgAL Ay ... EU

Induction step for v = 103 U s:
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Induction step: until (part “<=" LPLME3.2-63

Claim: IfBo—>Bl Bg—) ..is a path in G s.t.
VF e F EIjZO.BjeF
then for all ¥ € cl(p): ¥ € By iff AgAL Ay ... EU

Induction step for v = 103 U s:
“<=": Suppose AgA1 Ay... E 1.
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Induction step: until (part “<=" LPLME3.2-63

Claim: If By A B, A B, A isa path in G s.t.
VFeF 3j>0.B€F
then for all ¥ € cl(p): ¥ € By iff AgAL Ay ... EU

Induction step for v = 103 U s:
“<=": Suppose AgA1 Ay... E 1. Letj >0 s.t.

AjAin1 Ajsz... 1
Ai1AjAir... B
Ai2Ai1Aj... B

A AL A As... i
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Induction step: until (part “<=" LPLME3.2-63

Claim: If By A B, A B, A isa path in G s.t.
VFeF 3j>0.B€F
then for all ¥ € cl(p): ¥ € By iff AgAL Ay ... EU

Induction step for v = 103 U s:
“<=": Suppose AgA1 Ay... E 1. Letj >0 s.t.

AiAinAia... v, = heB
Aj_l Aj Aj_l R |= P = Y € Bj—l
Aj_2 Aj_l Aj R |= P = Y € Bj_z
AyAL A As... |=‘¢1 = ¢1€Bo
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Induction step: until (part “<=" LPLME3.2-63

VFeF 3j>0.BjeF

Claim: If By A B, A B, A isa path in G s.t.

B; is elementary

then for all ¢ € cl(p): ¢ € By iff AgAL Ay ... EU

Induction step for v = 103 U s:

“<=": Suppose AgA1 Ay... E 1. Letj >0 s.t.

AjAin1 Ajsz... 1
Ai1AjAir... B
Ai2Ai1Aj... B

A AL A As... i

I R

’Q/)gEBj = ’¢€Bj
Y1 € B
Y1 € B2

P € By
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Induction step: until (part “<=" LPLME3.2-63

VFeF 3j>0.BjeF

Claim: If By A B, A B, A isa path in G s.t.

Bj (S 5(Bj_1, Aj_l)

then for all ¢ € cl(p): ¢ € By iff AgAL Ay ... EU

Induction step for v = 103 U s:

“<=": Suppose AgA1 Ay... E 1. Letj >0 s.t.

AjAin1 Ajsz... 1
Ai1AjAir... B
Ai2Ai1Aj... B

A AL A As... i

I R

’lﬂz € BJ = ’¢ € Bj
1 €Bi.y AN Y eEBi,
Y1 € B2

P € By
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Induction step: until (part “<=" LPLME3.2-63

VFeF 3j>0.BjeF

Claim: If By A B, A B, A isa path in G s.t.

Bj-1 € §(Bj-2,Aj-2)

then for all ¢ € cl(p): ¢ € By iff AgAL Ay ... EU

Induction step for v = 103 U s:
“<=": Suppose AgA1 Ay... E 1. Letj >0 s.t.

AiAisAna... Et, =
Ai1AiAi... Ethr >
Ai2AiaAi... Bt =
AyAL A As... |=‘¢1 =

’lﬂz € BJ = ’¢ € Bj
1 €Bi.y AN Y eEBi,
vW€Bi2 AN YEB,

P € By
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Induction step: until (part “<=" LPLME3.2-63

VFeF 3j>0.BjeF

Claim: If By A B, A B, A isa path in G s.t.

B, € 5(30, Ao)

then for all ¢ € cl(p): ¢ € By iff AgAL Ay ... EU

Induction step for v = 103 U s:

“<=": Suppose AgA1 Ay... E 1. Letj >0 s.t.

AjAin1 Ajsz... 1
Ai1AjAir... B
Ai2Ai1Aj... B

A AL A As... i

I R

’lﬂz € BJ = ’¢ € Bj
1 €Bi.y AN Y eEBi,
vW€Bi2 AN YEB,

’1/)16:30 /\ Y € By
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Induction step: until (part “=>" LTLME3.2-64
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Induction step: until (part “=" LTLME3.2-64

Claim: If By A B, ABA isa path in G s.t.

VFeF 3j>0.BjeF
then for all Y € cl(p): Y € By iff AgA1Ax ... EY

Induction step for ¢ = 1 Us:
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Induction step: until (part “=" LTLME3.2-64

Claim: If By A B, ABA isa path in G s.t.

VFeF 3j>0.BjeF
then for all Y € cl(p): Y € By iff AgA1Ax ... EY

Induction step for ¢ = 1 Us:
“=—=>" Suppose 1 € By.
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Induction step: until (part “=" LTLME3.2-64

Claim: If By A B, ABA isa path in G s.t.

VFeF 3j>0.BjeF
then for all Y € cl(p): Y € By iff AgA1Ax ... EY

Induction step for ¢ = 1 Us:
“=" Suppose ¥ € By. There exists j > 0 with 1, € B;,
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Induction step: until (part “=" LTLME3.2-64

Claim: If By A B, ABA isa path in G s.t.

VFeF 3j>0.BjeF
then for all Y € cl(p): Y € By iff AgA1Ax ... EY

Induction step for ¢ = 1 Us:

“=" Suppose ¥ € By. There exists j > 0 with 1, € B;,
since otherwise Vj > 0.1, ¢ B;
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Induction step: until (part “=" LTLME3.2-64

Claim: If By A B, ABA isa path in G s.t.

VFeF 3j>0.BjeF
then for all Y € cl(p): Y € By iff AgA1Ax ... EY

Induction step for ¢ = 1 Us:

“=" Suppose ¥ € By. There exists j > 0 with 1, € B;,
since otherwise Vj > 0.1, ¢ B; and therefore:

Y€ By N Y& B
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Induction step: until (part “=" LTLME3.2-64

Claim: If By A B, ABA isa path in G s.t.

VFeF 3j>0.Bje F | Biu1€4(B;A)
then for all Y € cl(p): Y € By iff AgA1Ax ... EY

Induction step for ¢ = 1 Us:

“=" Suppose ¥ € By. There exists j > 0 with 1, € B;,
since otherwise Vj > 0.1, ¢ B; and therefore:

Y€ By N Y& B
= YeB
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Induction step: until (part “=" LTLME3.2-64

Claim: If By A B, ABA isa path in G s.t.

VFeF 3j>0.Bje F | Biu1€4(B;A)
then for all Y € cl(p): Y € By iff AgA1Ax ... EY

Induction step for ¢ = 1 Us:

“=" Suppose ¥ € By. There exists j > 0 with 1, € B;,
since otherwise Vj > 0.1, ¢ B; and therefore:

Y€ By N Y& B
= YEB N h¢gB
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Induction step: until (part “=" LTLME3.2-64

Claim: If By A B, ABA isa path in G s.t.

VFeF 3j>0.Bje F | Biu1€4(B;A)
then for all Y € cl(p): Y € By iff AgA1Ax ... EY

Induction step for ¢ = 1 Us:

“=" Suppose ¥ € By. There exists j > 0 with 1, € B;,
since otherwise Vj > 0.1, ¢ B; and therefore:
Y€ By N Y& B
= YEB N U ¢B
= YveEB
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Induction step: until (part “=" LTLME3.2-64

Claim: If By A B, ABA isa path in G s.t.

VFeF 3j>0.Bje F | Biu1€4(B;A)
then for all Y € cl(p): Y € By iff AgA1Ax ... EY

Induction step for ¢ = 1 Us:

“=" Suppose ¥ € By. There exists j > 0 with 1, € B;,
since otherwise Vj > 0.1, ¢ B; and therefore:
Y€ By N Y& B
= YEB N U ¢B
= YEB AN h¢gB
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Induction step: until (part “=" LTLME3.2-64

Claim: If By A B, ABA isa path in G s.t.

VFeF 3j>0.BjeF
then for all Y € cl(p): Y € By iff AgA1Ax ... EY

Induction step for ¢ = 1 Us:

“=" Suppose ¥ € By. There exists j > 0 with 1, € B;,
since otherwise Vj > 0.1, ¢ B; and therefore:

Y EBy A& By = Vj>0. B; & Fy, where

= VY EBL N & B b,
=>¢€Bz/.\1,b2¢32 Fy={B:9 & B or i, € B}
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Induction step: until (part “=" LTLME3.2-64

Claim: If By A B, ABA isa path in G s.t.

VF e F EIjZO.BjEF
then for all Y € cl(p): Y € By iff AgA1Ax ... EY

Induction step for ¢ = 1 Us:

“=" Suppose ¥ € By. There exists j > 0 with 1, € B;,
since otherwise Vj > 0.1, ¢ B; and therefore:

Y EBy A& By = Vj>0. B; & Fy, where

zzgg:ﬁzﬁg: Fo={B:9¢&B ori, € B}
2
: Contradiction!
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Induction step: until (part “=>" LPLME3.2-65
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Induction step: until (part “=" LPLME3.2-65

Claim: If By A 31 L B A isa path in G s.t.

VF e F Eljzo.BjeF
then for all ¢ € cl(p): Y € By iff AyAL A ... E¢

Induction step for ¢ = ;1 Uy:
Let 1 € By and j > 0 minimal s.t. ¢» € B;
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Induction step: until (part “=" LPLME3.2-65

Claim: If By A 31 L B A isa path in G s.t.

VF e F Eljzo.BjeF
then for all ¢ € cl(p): Y € By iff AyAL A ... E¢

Induction step for ¢ = ;1 Uy:

Let 1 € By and j > 0 minimal s.t. ¢» € B;

= AAL... Eb
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Induction step: until (part “=" LPLME3.2-65

Claim: If By A B, ABA . isa path in G s.t.

VFEF 3j>0.BcF
then for all ¢ € cl(p): Y € By iff AyAL A ... E¢

Induction step for ¢ = ;1 Uy:
Let 1 € By and j > 0 minimal s.t. ¢» € B;

= AAL... Eb
) € Bj_1
Y2 € Bj_»
- € B

=y € By
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Induction step: until (part “=" LPLME3.2-65

Claim: If By A 31 L B A isa path in G s.t.

VF e F Eljzo.BjeF
then for all ¢ € cl(p): Y € By iff AyAL A ... E¢

Induction step for ¢ = ;1 Uy:
Let |2 € By|and j > 0 minimal s.t. 9» € B;

= AAL... Eb
) € Bj_1
Y2 € Bj_»
- € B

-, Y EDB «—— by assumption
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Induction step: until (part “=" LPLME3.2-65

Claim: If By A B, ABA . isa path in G s.t.

VFEF 3j>0.BcF
then for all ¢ € cl(p): Y € By iff AyAL A ... E¢

Induction step for ¢ = ;1 Uy:
Let 1 € By and j > 0 minimal s.t. ¢» € B;

= AAL... Eb
) € Bj_1
Y2 € Bj_»
- € B

-, Y1, € By « local consistency w.r.t. U
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Induction step: until (part “=" LPLME3.2-65

Claim: If By A B, ABA . isa path in G s.t.
VFeF3j>0.B;eF | Bij€d(B,A)
then for all ¢ € cl(p): Y € By iff AyAL A ... E¢

Induction step for ¢ = ;1 Uy:
Let 1 € By and j > 0 minimal s.t. ¢» € B;

= AjA... E
=y € Bj_1
Y2 € B>
_'¢2).¢17"/b € Bl

-, Y1, € By « local consistency w.r.t. U
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Induction step: until (part “=" LPLME3.2-65

Claim: If By A B, ABA . isa path in G s.t.

VFeF 5j>0.BeF | Bii€d(B,A)
then for all ¢ € cl(p): ¥ € By iff Ay A Ax ... EV

Induction step for ¢ = ;1 Uy:

Let 1 € By and j > 0 minimal s.t. ¢» € B;

= AjA... E

_'¢2’ I‘/Jl) ¢’ € Bj—l
2, ¥1,9 € Bj

_"l»ﬁ% ¢17¢ € Bl
-, Y1, € By « local consistency w.r.t. U
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Induction step: until (part “=" LPLME3.2-65

Claim: If By A B, ABA . isa path in G s.t.

VFEF 3j>0.BcF
then for all ¢ € cl(p): Y € By iff AyAL A ... E¢

Induction step for ¢ = ;1 Uy:

Let 1 € By and j > 0 minimal s.t. ¢» € B;

= AjA... E

), Y1, Y € Bily = Ai1Ai... E
2, ¥1,9 € Bj

_"I»Z’% ¢17¢ € Bl
-, Y1, € By « local consistency w.r.t. U
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Induction step: until (part “=" LPLME3.2-65

Claim: If By A B, ABA . isa path in G s.t.

VFEF 3j>0.BcF
then for all ¢ € cl(p): Y € By iff AyAL A ... E¢

Induction step for ¢ = ;1 Uy:

Let 1 € By and j > 0 minimal s.t. ¢» € B;

= AjA... E

), Y1, Y € Bily = Ai1Ai... E
o, Y1, Y € Bja = Aj2Aj ... =

_"I»Z’% ¢17¢ € Bl
-, Y1, € By « local consistency w.r.t. U
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Induction step: until (part “=" LPLME3.2-65

Claim: If By A B, A B, A isa path in G s.t.

VFEF 3j>0.BcF
then for all ¢ € cl(p): Y € By iff AyAL A ... E¢

Induction step for ¢ = ;1 Uy:
Let 1 € By and j > 0 minimal s.t. ¢» € B;
= AjA... E
), Y1, Y € Bily = Ai1Ai... E
o, Y1, Y € Bja = Aj2Aj ... |=_¢1
o, b, €BL = A As...
—'¢21¢17’¢’ € BO
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Induction step: until (part “=" LPLME3.2-65

Claim: If By A B, A B, A isa path in G s.t.
VFEF 3j>0.BcF
then for all ¢ € cl(p): Y € By iff AyAL A ... E¢

Induction step for ¢ = ;1 Uy:
Let 1 € By and j > 0 minimal s.t. ¢» € B;

= AjA... E
), Y1, Y € Bily = Ai1Ai... E
o, Y1, Y € Bja = Aj2Aj ... |=_¢1
b, p1, ) €EBl = AiAAs... =
), Y, Y €EBy = AjAiAr... E
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Induction step: until (part “=" LPLME3.2-65

Claim: If By A B, A B, A isa path in G s.t.

VFEF 3j>0.BcF
then for all ¢ € cl(p): Y € By iff AyAL A ... E¢

Induction step for ¢ = ;1 Uy:

Let 1 € By and j > 0 minimal s.t. ¢» € B;

= AA... B

), Y1, € Bl = Ai1Aj ... E

"%,:%ﬂﬁ € By — Ao:A1A2~-~ |=:¢1
\[3
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Induction step: until (part “=" LPLME3.2-65

Claim: If By A B, A B, A isa path in G s.t.

VFEF 3j>0.BcF
then for all ¢ € cl(p): Y € By iff AyAL A ... E¢

Induction step for ¢ = ;1 Uy:

Let 1 € By and j > 0 minimal s.t. ¢» € B;

= AjA... Ev

), Y1, € Bl = Ai1Aj ... E

“%ﬁ’z,:wla'l/?GBo — Ao:A1A2~-~ |=:¢1
(2
AAA...Ev=1yUi
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CompleXity: LTL ~ NBA LTLMC3.2-67
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CompleXity: LTL ~ NBA LTLMC3.2-67

For each LTL formula ¢, there is an NBA A s.t.
L,(A) = Words(y)
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ComPIEXity: LTL ~ NBA LTLMC3.2-67

For each LTL formula ¢, there is an NBA A s.t.
L,(A) = Words(y)

LTL formula ¢

GNBA G

NBA A
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CompleXity: LTL ~ NBA LTLMC3.2-67

For each LTL formula ¢, there is an NBA A s.t.
L,(A) = Words(y)

LTL formula ¢

GNBA G

NBA A | size: size(G) - |F|
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ComPIEXity: LTL ~ NBA LTLMC3.2-67

For each LTL formula ¢, there is an NBA A s.t.
L,(A) = Words(y)

LTL formula "2 |f| — number 0.[:
acceptance
sets in G
GNBA G

NBA A | size: size(G) - |F|
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Complexity: LTL ~~ NBA

LTLMC3.2-67

For each LTL formula ¢, there is an NBA A s.t.
L,(A) = Words(y)
LTL formula "2 |f| — number 0.[:
acceptance
sets in G
GNBA G < leol
NBA A | size: size(G) - |F|
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ComPIEXity: LTL > NBA LTLMC3.2-67
For each LTL formula ¢, there is an NBA A s.t.
L,(A) = Words(y)
LTL formula "2 |f| — number 0.[:
acceptance
sets in G
GNBA G | size: 219/ < lel
NBA A | size: size(G) - |F|
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ComPIEXity: LTL ~ NBA LTLMC3.2-67

For each LTL formula ¢, there is an NBA A s.t.
L,(A) = Words(y) and
size(A) S 2|Cl(‘/’)l 5 |SD|

LTL formula ¢ 7| = number of
acceptance
sets in G
GNBA g size: 2ICI(‘P)| S |qQ|

NBA A | size: size(G) - |F|
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ComPIEXity: LTL ~ NBA LTLMC3.2-67

For each LTL formula ¢, there is an NBA A s.t.
L,(A) = Words(y) and
size(A) < 2@ |p| = 200¢)

LTL formula ¢ 7| = number of
acceptance
sets in G
GNBA g size: 2ICI(‘P)| S |qQ|

NBA A | size: size(G) - |F]|
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Size of NBA for LTL formulas LTLMO3.2-68
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Size of NBA for LTL formulas LTLMO3.2-68

For the proposed transformation LTL ~~» NBA:

The constructed NBA for LTL formulas are often
unnecessarily complicated
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Size of NBA for LTL formulas LTLMO3.2-68

For the proposed transformation LTL ~~» NBA:

The constructed NBA for LTL formulas are often
unnecessarily complicated

NBA for Oa

(4)

true

q2

:)true

constructed GNBA has
4 states and 8 edges
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Size of NBA for LTL formulas LTLMO3.2-68

For the proposed transformation LTL ~~» NBA:

The constructed NBA for LTL formulas are often

unnecessarily complicated

NBA for aUb

@‘ constructed (G)NBA has

5 states and 20 edges

b

q1

Dtrue
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Size of NBA for LTL formulas LTLMO3.2-68

For the proposed transformation LTL ~~» NBA:

The constructed NBA for LTL formulas are often
unnecessarily complicated

... but there exists LTL formulas ¢, such that

o |¢n| = O(poly(n))
e ecach NBA for ¢, has at least 2" states
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LT-properties that have no “small’ NBA

325 /527



LT-properties that have no “small’ NBA

consider the following family of LT-properties (Ep)n>1:

set of all infinite words over 24P of the form
! Ay As.. Ay AL Ay As. .. A, BBy By By . ..
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LT-properties that have no “small’ NBA

consider the following family of LT-properties (Ep)n>1:

) set of all infinite words over 24P of the form
o ApAs.. Ay AL Ay As. . AyBi By B3 By. ..

— xx c (2AP)“’
for some x € (2AP)* arbitrary
of length n
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LT-properties that have no “small’ NBA

consider the following family of LT-properties (Ep)n>1:

2AP

{ set of all infinite words over of the form
n P

Al AgAs. . Ay AL Ay As.. A Bi B BiBy ...

vV

— xx c (2AP)“’
for some x € (2AP)* arbitrary
of length n

LTL formula ¢, with Words(p,) = E,
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LT-properties that have no “small’ NBA

consider the following family of LT-properties (Ep)n>1:

2AP

{ set of all infinite words over of the form
n P

Al AgAs. . Ay AL Ay As.. A Bi B BiBy ...

vV

— xx c (2AP)“’
for some x € (2AP)* arbitrary
of length n

LTL formula ¢, with Words(p,) = E,

On = /\ /\ (Oia‘—’ Oi+na)

acAP 0<i<n
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LT-properties that have no “small’ NBA

consider the following family of LT-properties (Ep)n>1:

2AP

{ set of all infinite words over of the form
n P

Al AgAs. . Ay AL Ay As.. A Bi B BiBy ...

vV

— xx c (2AP)“’
for some x € (2AP)* arbitrary
of length n

LTL formula ¢, with Words(p,) = E,

on= N\ N\ (OaeO*a) — O(ﬁglg;yn))

acAP 0<i<n
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LT-property E, for n=1

2AP

{ set of all infinite words over of the form

Ei =
' By By B By ... where A, B; C AP for j >0
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LT-property E, for n=1

£ { set of all infinite words over 24P of the form
1 —

B1 B, B3 By ... where A, B C AP for j >0

NBA for E; if AP = {a}:

a @ a true
D A,
—a @ —a
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LT-property E, for n=1

set of all infinite words over 24P of the form
,Bi C AP forj >0

1_{ By B, B; B, . . . where

NBA for E; if AP = {a}:

a @ a
D
-a @ -a

true

q2

9

LTLMC3.2-69A

LTL-formula:
a— a
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LT-property E, for n=1

£ { set of all infinite words over 24P of the form
1 —

B1 B, B3 By ... where A, B C AP for j >0

NBA for E; if AP = {a, b}:

true

L)

q2
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LT-property E, for n=1

£ { set of all infinite words over 24P of the form
1 —

B1 B, B3 By ... where A, B C AP for j >0

NBA for E; if AP = {a, b}:

true
L)
LTL-formula:
(a < Qa) A

—aA-b —aA-b

(b = Ob)
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LT property E, for n=2 and AP = {a}
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LT property E, for n=2 and AP = {a}

Ey = {AAoAi Ao : A, Ay C AP, o € (2P)%}

LTL-formula: (a2 OQ0a) A (Oa < O0O0a)
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LT property E, for n=2 and AP = {a}

general case: each NBA for E,, has > 2" states
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LT property E, for n=2 and AP = {a}

general case: each NBA for E,, has > 2" states

E, = Words(¢,) where o, = A A (O'a = O"a)

acAP 0<i<n
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LT property E, for n=2 and AP = {a}

gD
(P)
—Ia

—a

a

—a

)

q11
qio
do1

e

(),

true

@

qF

general case: each NBA for E,, has |> 2" states

E, = Words(,) where ¢, = A\

acAP 0<i<n

/\ (Oia - On—i—ia)
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