
Determine L-observer 
•  Given Σ and Σʹ⊆Σ, let P:Σ* → Σʹ* be the natural projection. 
•  Let L⊆Σ*. Suppose it is recognized by a nondeterministic automaton 

G = (X,Σ,ξ,x0,Xm), i.e. Lm(G) = L.  
•  For all U⊆X and  σ∈Σʹ, let  
               f(U,σ,Σʹ):={x∈X|(∃u,uʹ∈(Σ-Σʹ)*) ξ(x,uσuʹ)∩U≠∅} 
    For all U ⊆2X, g(U) := {f(U,σ,Σʹ) | U∈U  ∧  σ∈Σʹ} ∪ U 
•  For all U ⊆2X, let h(U) := {U⊆X | (∃Uʹ,Uʺ∈U) U = Uʹ–Uʺ} – {∅} 
•  For all U ⊆2X, let q(U) := {U∈U | (∀Uʹ∈U) Uʹ⊆U ⇒ U=Uʹ}  
•  Let  U0 = {U={x∈X | x∈Xm∨(∃u∈(Σ-Σʹ)*) ξ(x,u)∩Xm≠ ∅}, X – U} 
•  Let  Ω(Σʹ,U0) :=(q°h∞°g)r(U0) for some nr,r∈N, such that  
                            (q°h∞°g)r(U0) = (q°h∞°g)r+1(U0) 
•  Let A:={σ∈∑|(∃U1,U2∈Ω(Σʹ,U0):U1≠U2)(x1∈U1)(x2∈U2) 

x2=ξ(x1,σ)}. 
•  P is the L-observer if and only if A⊆ ∑ʹ.  



•  How to determine whether P:Σ* → Σʹ* is an L-observer? 
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•  Step 1: Compute S with Lm(S)= P(L) 
•  Step 2: Compute Ω(Σʹ,U0) 

– U0 = {{0}, {1,2}} 
–  f({1,2},a,Σʹ)={0}, f({0},a,Σʹ)=∅  
–  f({1,2},b,Σʹ)={1,2}, f({0},b,Σʹ)={1} 
–  g(U0)={∅,{0},{1},{1,2}} 
–  h(g(U0))={{0},{1},{2},{1,2}} 
–  q(h(g(U0)))={{0},{1},{2}} 
–   Ω(Σʹ,U0) = {{0},{1},{2}} 

•  A = {a,b,c} 
•  Since A ⊄ Σʹ, P is not an L-observer. 



Partition States based on Marking Weak Bisimulation  

•  Let G = (X,Σ,ξ,x0,Xm) be nondeterministic and Σʹ⊆Σ. 

•  Let  U0 = {Xm, X – Xm} 
•  Compute  Ω(Σʹ,U0) 
•  X/ ≈Σʹ = Ω(Σʹ,U0) 
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Σ  = {τ, a, b, c} 
Σ ́  = {τ, c}  

•  X/≈Σʹ = Ω(Σʹ,U0) = 
{<0>={0},<1>={1,2,3},<4>={4}} 
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