Determine L-observer

Given X and 2'CZ, let P:X" — X'" be the natural projection.
Let LCX*. Suppose it is recognized by a nondeterministic automaton
G=(X,Z,5,x0, X)), 1.e. L_(G)=L.
For all UCX and o&Y’, let

AU,0,2"):={xeX|Qu,u'E(E-Z)") E(x,ucu’)NU=T}
For all UC2%, o(?V) := {f{iU,0,2") |UEV A o€X'} U U
For all UC2X let h(V) = {UCX | (AU ,U"€V) U=U"-U"} — {J}
For all UC2%, let ¢(V) = {UeV | (YU'e?) UCU = U=U"}
Let U, = {U={xeX|xEX  V(FuEZ-Z')") Ex,u)NX = T}, X — U}
Let Q(Z',U,) :=(¢°h*°g)"(V,) for some n_,rEN, such that

(@°h™°2)'(Up) = (¢°h= g (1))

Let A:={o€)|AU,,U,EQ(Z',U,):U,=U,)(x,EU,)(x,EU,)
X,=5(X,0) .
P is the L-observer if and only if AC Y.



« How to determine whether P:2>* — X' is an L-observer?

a C
b b

« Step 1: Compute S with L_(S)=P(L)
« Step 2: Compute Q(X',U,)
- Up= 110}, {1,2}}
- f{1,2},a,2")={0}, ({0},a,2") =
— {1230, 2)={1,2}, f({0},b,2")={1}
— g(UYp={2,{0},{1}.{1,2}}
— h(g(t)={{0},{1},{2}.,{1.2}}
— q(h(g(Up))=110},{1},12}} + A= {ab,c}
- QW) = {{05,{11,{2}}  « Since A ¢ X', Pis not an L-observer.



Partition States based on Marking Weak Bisimulation

« Let G =(X,2,E,x,,X,,) be nondeterministic and X'CX.
« Let Uy={X_,X-X_}
* Compute Q(Z',T,)

¢ X/ =y =QE, 1) b

z={t,a,b,c}
G T a b ~ 2'={t, ¢}
@O————C (&) (4

¢ X/=p=QZ,Y) =
{<O>={O} <1>={1,2,3},<4>={4} }
G/=y, ) ? ?

c C




