
π ⊨ ⊤
π ⊭ ⊥
π ⊨ p ∧ q
π ⊨ p ∨ q
π ⊨ p ⇒ q
π ⊨ r
π ⊨ r ⇒ p ∧ q ∧ r

Recall: π ⊨ p ⇔ p ∈ L(s1)

Exercise: What if we change the LHS to π²?

Model vs. Path Satisfaction: Exercises (1.1)

Say: π = s0 → s1 → s2 → s2 → …
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/ Tull

/ Tulf

/ False

/ Trul

/ Tull

/ Tuf

/ Falst



s0 ⊨ ⊤
s0 ⊭ ⊥
s0 ⊨ p ∧ q
s0 ⊨ p ∨ q
s0 ⊨ p ⇒ q
s0 ⊨ r
s0 ⊨ r ⇒ p ∧ q ∧ r

s ⊨ p ⇔ all π starting at s, π ⊨ p

Exercise: What if we change the LHS to s1?

Model vs. Path Satisfaction: Exercises (1.2)
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s Truf

S Tulf

Si Fake

Sir Trul

Sir Tull

Si Tuf

Si False



π ⊨ X ⊤
π ⊭ X ⊥
π ⊨ X (q ∧ r)
π ⊨ X q ∧ r
π ⊨ X (q ⇒ r)
π ⊨ X q ⇒ r

Exercise: What if we change the LHS to π²?

Recall: π ⊨ X 𝛟 ⇔ π² ⊨ 𝛟

Model vs. Path Satisfaction: Exercises (2.1)

Say: π = s0 → s1 → s2 → s2 → …
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E ↓ (2) = T
- Truf

F TMC

E Falst

/
falst Fake

fake on SI

(ii) = i / Tull

/ Trul
fake



s0 ⊨ X ⊤
s0 ⊭ X ⊥
s0 ⊨ X (q ∧ r)
s0 ⊨ X q ∧ r
s0 ⊨ X (q ⇒ r)
s0 ⊨ X q ⇒ r

Exercise: What if we change the LHS to s1?

Model vs. Path Satisfaction: Exercises (2.2)

s ⊨ 𝛟 ⇔ all π starting at s, π ⊨ 𝛟
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S/ Trul

S Tull
78xV

SI/
false

False witness : S1-Sz.

Si/ False witness : S1 +Sz-
true on Si -E

Si False witness : S1-so -.

S1 Tuf qx +

false



π ⊨ G ⊤
π ⊭ G ⊥
π ⊨ G ¬(p ∧ r)
π ⊨ G r

Model vs. Path Satisfaction: Exercises (3.1)

π ⊨ G 𝛟 ⇔ ∀ i • i ≥ 1 ⇒ πⁱ ⊨ 𝛟  
Say: π = s0 → s1 → s2 → s2 → …

Exercise: What if we change the LHS to π²?
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- Tul

I Tuf

- The (up sat. in < , S2)
/ Trul



s0 ⊨ G ⊤
s0 ⊭ G ⊥
s0 ⊨ G ¬(p ∧ r)
s0 ⊨ G r

Model vs. Path Satisfaction: Exercises (3.2)

s ⊨ 𝛟 ⇔ all π starting at s, π ⊨ 𝛟

Exercise: What if we change the LHS to s1?
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Si True

Sir Tuf
Tp vis

Si The Call states sat. (
S False witness :S1 + So -.

T



π ⊨ F ⊤
π ⊭ F ⊥
π ⊨ F ¬(p ∧ r)
π ⊨ F r
π ⊨ F (q ∧ r)

Model vs. Path Satisfaction: Exercises (4.1)

π ⊨ F 𝛟 ⇔ ∃ i • i ≥ 1 ∧ πⁱ ⊨ 𝛟  
Say: π = s0 → s1 → s2 → s2 → …

Exercise: What if we change the LHS to π²?
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2
- Tul

/ Tul

/ The witness : SI

/ The witness : S/

/ True witness SI



s0 ⊨ F ⊤
s0 ⊭ F ⊥
s0 ⊨ F ¬(p ∧ r)
s0 ⊨ F r
s0 ⊨ F (q ∧ r)

Model vs. Path Satisfaction: Exercises (4.2)

s ⊨ 𝛟 ⇔ all π starting at s, π ⊨ 𝛟

Exercise: What if we change the LHS to s1?
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Sir Tul

Si Tuf

Si Tul

Si
sat, b so andS

sat. by si
Must

Sir Trul

sat. bi Si



s0 ⊨ FG r

s0 ⊨ FG (p ∨ q)

s0 ⊨ FG (p ∨ r)

Model Satisfaction: Exercises (5.1)

s ⊨ 𝛟 ⇔ all π starting at s, π ⊨ 𝛟

Exercise: What if we change the LHS to s2?
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S2 Tuf

S2 -Sz+ ...
sat

. Gr

S2 False

S2 sat
. 7p7q

S2 Truf

S2 sat . Gr



Model Satisfaction: Exercises (5.2)

s ⊨ 𝛟 ⇔ all π starting at s, π ⊨ 𝛟

Exercise: What if we change the LHS to s2?

s0 ⊨ F (¬q ∨ r) ⇒ FG r

s0 ⊨ F (¬q ∧ r) ⇒ FG r
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sat, big st sat. bit 52

Se
Tuf T=T =T

Only one path to consider :
sat. by 52

Sn + 82 -.
sat. bif 52

Ser

Tuf T=T =T

Only one path to consider :
S2 + S2-..



s0 ⊨ GF p

s0 ⊨ GF (p ∨ q)

Model Satisfaction: Exercises (6.1)

s ⊨ 𝛟 ⇔ all π starting at s, π ⊨ 𝛟

Exercise: What if we change the LHS to s2?
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S2 False

Witness : So -> So ---

up TP

St False

Witness : So -> So ---

<pxzgTpx1g



s0 ⊨ GF p ⇒ GF r

s0 ⊨ GF r ⇒ GF p

Model Satisfaction: Exercises (6.2)

s ⊨ 𝛟 ⇔ all π starting at s, π ⊨ 𝛟

Exercise: What if we change the LHS to s2?
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- Trul
Sz falst false = = True

Only one path to consider : Sn + Su-...
L(GFp)

So False
Tull falst Twe => Fake = False

Witness : S2-S2 +Sz ---


