
 Coverability Graphs

Sofas Approximating VASS by Marking Equation

Coverability graphs reflect the firing of transitions

along markings Like readability graphs
bat may abstract away exact token count with w

to indiiate arbitrarily many tokens

Generalize natural numbers to Nw Nu w

Extend and to Nw
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For a Petri net N STW
a generalizedmarking is Mw S No

w worked places wo Mw ses Mals w

Extend firing relation to generalized markings
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Output is not deterministic depends on

Worklist and order in which transitions are

processed

to make it deterministic we use FIFO batter
and a fixed ordering on transitions to itn

Finikes For every Petri net N the
Co erability graph Could is finite

follows due to the fact that on ME
is a well quasi order

FiliiliideraransinM.to M Then there

is a path A Mw in Could with MEN

Proof by induction on the length of a

Lemma dort to N For all Mw Could
and bell there is ME ReahlN with
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Proof by induction on shortest path to Nw

The rase when a new w entry is introduced

needs the following observation

Consider

µ µ µ with MEM

By repeating o an arbitrary token count

can be generched on the places SES

with M C CM s

Lemma Decision Procedure Given Petriner N S T W

1 M is coveraste in N if and only it

there is Mw in Couln with Nw IM
2 Place ES is unbounded it and only if

there is Nu in Coulee with Mats w

gives decision procedure by finiteness of Could
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Well Quasi Orderings

A quasiorderingo is a reflexive and transitive

relation Axt We also call Ark a go

We write acb for als and b a

A A
neefor every

indices iss with a aj

Exploit unavoidibility of repetition for termination proofs

traditional proofs rely on well funded relations with
no strictly decreasing sequences

Wao's additionally forbid infinite antichains

An anticline is a set B A of incomparable

elements afb for all ab B
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1 A E is a was

7 Every infinite sequence ai in A

contains infinite non decreasing Sub sequence

ceci in with auch alien for all in

3 There is no infinite strictly decreasing sequence
and no infinite antichain in A

Proof D 2 Consider sequence ai in

Take subsequence Anden in of

elements that are not dominated by Some successor

The sequence must be finite by wgo assumption

We will find infinite non decreasing sabsequene from

max Ende lieu 1

12 3 By definition

3 1 Consider sequence la in

Assume there are no indias icj with aisa

We construct an infinite antichoin

1 Constrad a Strictly decreasing sequence
from do by finding the first strictly
Smaller Successors

a d 7 d 7



a 7 dem d play 7 agno

This sequence is finite by assumption

2 The Last element agno has no

lomparash successors by assumption

Add cela to an antichain

3 Repeat this for 99in 11


