
Lecture 13 - March 14

Model Checking

Model Satisfaction: Nested LTL Operators
GF 𝛟, GF 𝛟 ⇒ GF 𝛟
LTL Operators: Until, Weak Until, Release



Announcements

• ProgTest1 result to be released by Friday
• Lab3 to be released by the end of ThursdayP
mutual

·



Nesting “Global” and “Future” in LTL Formulas

s ⊨ GF 𝛟
Each path starting with s is s.t. continuously, 𝛟 eventually holds. 

Q. Formulate the above nested pattern of LTL operator.

Q. How to prove the above nested pattern of LTL operators?

Q. How to disprove the above nested pattern of LTL operators?
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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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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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Path Satisfaction: Temporal Operations (4)

s1 s2 si-1 si si+1… …

π |= 𝛟1 U 𝛟2 
There is some future state satisfies 𝛟2, and 
until then, all states satisfy 𝛟1 .

Formulation (over a path)
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Path Satisfaction: Temporal Operations (5)
π |= 𝛟1 W 𝛟2 
If there is ever a future state that satisfies 𝛟2, then 
until then, all states satisfy 𝛟1. 
Otherwise, 𝛟1 must always be the case.

s1 s2 si-1 si si+1… …

Formulation (over a path)

s1 s2 si-1 si si+1… …
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Path Satisfaction: Temporal Operations (6)

s1 s2 si-1 si si+1… …

π |= 𝛟1 R 𝛟2 
If there is ever a future state that satisfies 𝛟1, then 
until then, all states satisfy 𝛟2. 
Otherwise, 𝛟2 must always hold (i.e., never released).

Formulation (over a path)

s1 s2 si-1 si si+1… …
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