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. ABSTRACT N[ PROJECT DETAILS Il h

* A complete automaton A=(S, X, SxX, d) can be decomposed Into a set of SCCs
{A;, A, ..., A}, where A=(S;, Z, D;, ¢;), for 1 <i <k, such that for all 1 <i <j <Kk,
'\ SCC2 SNS=g,andS; US,U...US, =S.

n * An SCC A=(S;, X, D;, &) Is called a sink component if D, = S;xX. In other words, for a
sink component all the transitions of the states in S; in A are preserved in A..

* Let A=(S, X, SXZ, o) be an automaton and {A,, A,, ..., A} be the SCCs of A. We
consider the SCCs of A sorted as (A, A,, ..., A,) such that for any 1 <1 <] <Kk, there do
not exist s; € S;, s; € S;, W € X where 5(s;, W) = s;.

b - Theorem: Let A=(S, X, SxX, 6) be a complete automaton and (A,, A,, ..., A,) be the
7 sorted SCCs of A, where A=(S,, =, D,, 8. For 1 <i <Kk, let A", be the completion of A..
S' =S, NS, o,,) and a, Is a S',-synchronizing sequence for A,. Then o, 0, IS @
synchronizing sequence for A.

1 global actives = S //All states are active initially

2 global path = "" // Synchronizing word is initially empty

3 foreach 4, in {4y, 4>. ... 4;} do

10 States <in s o A

7| ' 4 actives = global actives (1 A", // Intersect global actives with SCC to find the

npu > active states of that SCC after applying global path
5 path = Heuristic(A'y, actives) // send the SCC to Heuristic to find local syne. sequence
which is path
o R~ - 6 global path = global path + path // append global sequence with local sequence
Synchronizing sequence: ‘aba abbabb |b <SCC1, SCC2, SCC3> _ , ' ' '

7 global actives = applypathjA, path) // Find actives after applying last local path

8 return global path

* Finding a shortest synchronizing sequence is an NP-Hard problem (Eppstein, 1990).

There are heuristics (Eppstein, 1990; Roman and Szykula, 2015) to find a short CONCLUSIONS
synchronizing sequence.

« Some heuristics work fast but produce longer synchronizing sequences and some » Our method can be used with any synchronizing heuristic to make it work faster on
work slow but produce shorter synchronizing sequences. non-strongly connected automata.

« We propose a method for using these heuristics taking into account the * The Improvement in the speed increases as the number of SCCs increases.
connectedness of automata to make the heuristics work faster than their original » In case of Greedy, our method can find shorter synchronizing sequences in shorter
versions, without sacrificing the quality of the synchronizing sequences. time compared to the application of Greedy directly to automata.

« SynchroP finds shorter synchronizing sequences compared to Greedy but it takes
OBJECTIVES more time. With our method, we can use SynchroP to find shorter synchronizing
Using synchronizing heuristics with our method to make the heuristics work faster than sequences than Greedy In a shorter time than Greedy as the number of SCCs increase.
their original versions, without sacrificing the quality of the synchronizing sequences. « Greedy requires O(n3) and SynchroP requires O(n°) time, where n is the number of
states.
PROJECT DETAILS * If there are k strongly connected components with equal sizes, the complexity of
Greedy and SynchroP applied with our method becomes O(k(n/k)3), O(k(n/k)°)
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* A deterministic automaton is defined by a tuple A = (S, X, D, J) where
« Sis afinite set of n states,
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* When an automaton is non-strongly connected, it can be represented as a group of
strongly connected automata, called strongly connected components (SCCs).

* Glven a non-strongly connected automaton A, we suggest a method to build a

synchronizing sequence for A by using the synchronizing sequences of the SCCs of A. Montoises d'Inform.




