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1
. Reachability for VASS with negative semantic

belongs to NP
.

Brief-Theoreticalintroduction /hint) :

Linear
programming (LP)

a minimization/maximization problem for a linear

function of n arguments : X ,*2 , ..., Xn ,
where

the arguments have to satisfy some conditions

(linear equations or inequalities using Xis)

Example :

F
max X1 + 2x2 solvable in

polynomial
S

.
t

. X2 * 11+2 time

2x1 + x2x4

Integer programming (IP)

for each itdl ,
2, ...,my we add a condition Xit]

↑
this problem is NP-complete





Attempt 3

* add Kirchhoff's law conditions - for each

state except g , of the number of incoming
transitions /sum of xi) equals the number

of outgoing ones

* for of
there is one more outgoing transition

and for g'-one more incoming
Problem :Xi can describe a path from g to gl

and a disjoint cyclee...

- our conditions
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* it means that we had to reach (p ,
(w

,
-1)

in the coverability treeE there exists

a sequencee of transitions that starts and

ends in p increases the first coordinate
↓

and doesn't change the second one

* we can fire o as many
times as it

is required to increase the first coordinate

by I m i
. e

.,
we extend ~ in such a wayS
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2W (p , (wi +c ,well

* it gives us a new run w' that instead of
2 m

-

(4 ,
42) reaches ru + k, with KI m

* this configuration doesn't satisfy (1) - contradiction

* for higher dimentions the reasoning is similar

/the only problem : going from (w
, Xy ...., Xa) to

(w
,

W
, yz , ..., ya) might decrease first coordinate (







* obtaining N from -example

Source of the net modification figures :

Michel Hack . Decidability Questions for Petri Nets

1P ZRP = SRP : homework (not obligatory
2. Structural unboundedness for general Petri nets

belongs to NP.

homework (not obligatory

submarking reachability problem orcoverability problem.


