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X = {�1, . . . ,�k} the "species" (red, 
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a1, . . . , ak, c integer coefficients

P : a1 ·#�1 + · · ·+ ak ·#�k < c

Number of agents with input �1

�kNumber of agents with input 

...
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for any input assignment

eventually all agents output ( )P
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s = max{|c|+ 1, |a1|, . . . , |ak|}
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initial state : �i (1, 0, ai)

(l, ·, u)

(l0, ·, u0)

(1, b(u, u0), q(u, u0))
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b(u, u0
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(
1 if q(u, u0

) < c

0 otherwise

test threshold
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X
ai ·#�i

X
ui=

counter of agent i
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Thus, eventually, p is constant

Analyzing the previous equations 

It is impossible from C to decrease p

iff

uL = s

uL = �s

8j 6= L, uj � 0

8j 6= L, uj  0

p = 0

or

or

and

and

uL = max{�s,min{s,
X

ai ·#�i}}

In all cases
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QE
D



a1 ·#�1 + · · ·+ ak ·#�k < c



a1 ·#�1 + · · ·+ ak ·#�k = c mod m

a1 ·#�1 + · · ·+ ak ·#�k < c



a1 ·#�1 + · · ·+ ak ·#�k = c mod m

a1 ·#�1 + · · ·+ ak ·#�k < c

boolean combinations



Presburger arithmetics

a1 ·#�1 + · · ·+ ak ·#�k = c mod m

a1 ·#�1 + · · ·+ ak ·#�k < c

boolean combinations
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a1 ·#�1 + · · ·+ ak ·#�k = c mod m

a1 ·#�1 + · · ·+ ak ·#�k < c

boolean combinations

(beware: integer coefficients)


