
Semantics of CTL 

base case: If p ∈ AP, then p is a state formula. 

inductive cases: if α, β are state formulas and ϕ is a path formula, then the following are state 

formulas: 

¬α, α ∨ β, Eϕ, Aϕ 

Syntax of Path Formulas: 

If α is a state formula and ϕ and ψ are path formulas, then the following are path formulas: 

α, ¬ϕ, (ϕ ∨ ψ), Xϕ, Fϕ, Gϕ, (ϕUψ) 

Semantics of State Formulas: 

(T , s) |= p ⇔ p ∈ L(s) 

(T , s) |= ¬α ⇔ (T , s) 6|= α 

(T , s) |= (α ∨ β) ⇔ (T , s) |= α or (T , s) |= β 

(T , s) |= Eϕ ⇔ there exists path π, π[0] = s, (T , π) |= ϕ 

(T , s)  Aϕ ⇔ for all π such that π[0] = s, (T , π) ϕ 

For α a state formula, (T , π)  α ⇔ (T , π[0]) α 

Semantics of Path Formula : (same as in LTL) 

(T , π) |= ¬α iff (T , π) 6|= α 

(T , π) |= (α ∨ β) iff (T , π) |= α or (T , π) |= β 

(T , π) |= Xα iff π1|= α 

(T , π) |= Gα iff ∀i ≥ 0 (T , πi) |= α 

(T , π) |= Fα iff ∃i ≥ 0 (T , πi) |= α 

(T , π) |= (αUβ) iff ∃i ≥ 0 ((T , πi) |= β ∧ ∀j < i (T , πj) |= α) 

 

 

 

 

 

 



Syntax of CTL 

The language of well-formed formulas for CTL is generated by the following grammar: 

 

 

 
 

https://en.wikipedia.org/wiki/Regular_Language
https://en.wikipedia.org/wiki/Well-formed_formula
https://en.wikipedia.org/wiki/Context-free_grammar

