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LTL formulas and models (1)

> “‘DeviceEnabled holds infinitely often along every path”
» G (F DeviceEnabled)

DeviceEnabled
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LTL formulas and models

v

Examples from slide 75.
Based on board-work during lecture 3.
Example models, indicating whether the formula holds.

vy

» Exercise: for failing models, give a counter-example
path/trace.
» Reminder: LTL formulas are implicitly “for all paths”.
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> “DeviceEnabled holds infinitely often along every path”
» G (F DeviceEnabled)

DeviceEnabled

STAR

v

3/25  Conrad Watt Hoare Logic and Model Checking

2/25

4725


http://www.cl.cam.ac.uk/~ caw77

LTL formulas and models (1)

> ‘DeviceEnabled holds infinitely often along every path”
» G (F DeviceEnabled)

DeviceEnabled
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LTL formulas and models (2)

> “Eventually the state becomes permantently Done”
» F (G Done)

Done
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LTL formulas and models (2)

> “Eventually the state becomes permantently Done”
» F (G Done)

Done
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LTL formulas and models (2)

» “Eventually the state becomes permantently Done”
» F (G Done)
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LTL formulas and models (3)

> “Every Req is followed by an Ack”
> G (Req = (F Ack))
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LTL formulas and models (3)

> “Every Req is followed by an Ack”
» G (Req = (F Ack))
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Req

Ack

Req
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LTL formulas and models (3)

> “Every Regq is followed by an Ack”
> G (Req = (F Ack))

Req Ack
m v
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LTL formulas and models (4)

> “If Enabled infinitely often then Running infinitely often.”
» G (F Enabled) = G (F Running)
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LTL formulas and models (4)

> “If Enabled infinitely often then Running infinitely often.”
» G (F Enabled) = G (F Running)

Enabled Running
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» “If Enabled infinitely often then Running infinitely often.”
» G (F Enabled) = G (F Running)

Enabled Running
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LTL formulas and models (4)

> “If Enabled infinitely often then Running infinitely often.”
» G (F Enabled) = G (F Running)

Enabled Running
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LTL formulas and models (4)
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> “If Enabled infinitely often then Running infinitely often.”
» G (F Enabled) = G (F Running)

Enabled Running
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LTL formulas and models (5) LTL formulas and models (5)

> The lift example is a little unwieldy, so here are some
examples of U in isolation instead.

»a UB

»a UB

A B
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»aAa UB »a UB

A B A B
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LTL formulas and models (5)

»a UB
B
START
Conrad Watt Hoare Logic and Model Checking

LTL proofs (1)

> Prove (M |= G ¢) = (M = G (F ¢))

» Reminder:
[MEo & Vas.scSAPath Rsr= [d]u(n)]

> So sufficient to prove [G ¢]u(7) = [G (F ¢)]m(r)
(for arbitrary )

[G élu(r)
= Vi. [¢]m(wli)

= vi. [olu(xi(i +0)

= Vi 3. [+ )
=i, . [l ()

Vi. [F plm(xli)

=[G Fo)lu(x) O
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LTL proofs

» Example proofs of LTL implications and equivalences.

» Based on board-work during lecture 3.

21/25  Conrad Watt Hoare Logic and Model Checking

LTL proofs (2)

> Prove (M =G ¢) = (M = G (G ))

> Reminder:
MEG¢ & Vrs.se SO/\PathF?SW:ﬂd;]]M(f)‘

=[G (G &)m(r

» So sufficient to prove [G ¢ ()

|[G “]IM( )

Om(li)

V) [Slm(l(i + 1))
= vi. v [elu(=)
=i, [G olw(i)
=[G (G ¢)Im(r) O
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LTL proofs (3)

» Prove (M |=F (G ¢)) = (M |= G (F ¢))
> Reminder:
[MEo & Vrs seSAPath Rst = [o]u(r)

» So sufficient to prove [F (G ¢)]u(r) = [G (F &)]u(r)

[F (G #)Im(7)

=3, 16 dlw(m))

= 3. vi. [Plm((wlihi)
= 3. vi. [em((=))
= V1.3, [l ()
= Vi. [F ¢Jm(xli)
=[G (Fo)lu(x) O
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