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Question :What is the minimum density of an identifying 
ode on thein�nite strip of height 3 ?
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tivePeriodi
ity of an identifying 
ode on the in�nite strip
PropositionAt least one identifying 
ode of S∞

h of minimum density isperiodi
 (has a pattern whi
h repeats itself along the strip).
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Theorem (Cohen, Gravier, Honkala, Lobstein, Mollard, Payan,Zémor 1999 and Ben-Haim, Litsyn 2005)
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tiveProposition
C is an identifying 
ode of G = (V,E)

⇔for ea
h subset W of V (G), verti
es in {u|NG[u] ⊆ W} aredominated, and pairwise separated, by verti
es of C ∩W .
11/ 20



De�nitions and motivationsThe algorithmCon
lusion and perspe
tiveProposition
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ode of G = (V,E)

⇔for ea
h subset W of V (G), verti
es in {u|NG[u] ⊆ W} aredominated, and pairwise separated, by verti
es of C ∩W .Proposition
C is an identifying 
ode of S◦

⇔for ea
h subset of 5 
onse
utive 
olumns, verti
es in the threemiddle 
olumns are dominated, and pairwise separated, byverti
es of C in these �ve 
olumns. 11/ 20
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The verti
es
V = {weak 
odes on 5 
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The ar
s
A =

{(u, v)|4 last 
olumns of u and 4 �rst 
olumns of v 
oin
ide}
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De�nitions and motivationsThe algorithmCon
lusion and perspe
tiveConstru
tion of the auxiliary graph ~G = (V,A)

The weights w
(u, v) ∈ A, w((u, v)) = number of verti
es of the last 
olumn of

v in the 
ode.
13/ 20



De�nitions and motivationsThe algorithmCon
lusion and perspe
tiveConstru
tion of the auxiliary graph ~G = (V,A)

PSfrag repla
ements 3 0

3

0

0

13/ 20



De�nitions and motivationsThe algorithmCon
lusion and perspe
tiveSolutions and 
ir
uits of min weight in the auxiliary graphMinimum identifying 
odes and 
ir
uitsCir
uit of length s and weight w
⇔Identifying 
ode of S◦

h×s of 
ardinality w.

14/ 20



De�nitions and motivationsThe algorithmCon
lusion and perspe
tiveSolutions and 
ir
uits of min weight in the auxiliary graphMinimum identifying 
odes and 
ir
uitsCir
uit of length s and weight w
⇔Identifying 
ode of S◦

h×s of 
ardinality w.Minimum weight of a 
ir
uit of length s 
an be obtained by
omputing the s-th power of the adja
en
y matrix M of theauxiliary graph on the dioid (Min,+,∞, 0).
14/ 20



De�nitions and motivationsThe algorithmCon
lusion and perspe
tiveSolutions and 
ir
uits of min weight in the auxiliary graphMinimum identifying 
odes and 
ir
uitsMinimum weight of a 
ir
uit of length s 
an be obtained by
omputing the s-th power of the adja
en
y matrix M of theauxiliary graph on the dioid (Min,+,∞, 0).Sequen
e of powers of M and pseudo-periodExisten
e of a pseudo-period in the sequen
e of powers of M :exist integers r, P > 0, c su
h that
Mr+P = Mr + cJ

⇒ only a FINITE number of matri
es to 
ompute 14/ 20
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eInput : an integer hOutput : integers r0, P, c and a ve
tor τ su
h that τ(i) isthe minimum weight of a 
ir
uit of length i in the auxiliarygraph for every integer 3 ≤ i ≤ r0 + P .The algorithm for S◦

h,s, 
onstant number of elementaryoperationsInput : Data of prepro
ess and the integer s,read sdedu
e integers s′ and q from s, r0, and P(for s ≥ r0, s′ = r0 + (s − r0) mod (P ) and q = s−s
′

P
)Output : τ(s′) + qc : the minimum weight of anidentifying 
ode of S◦

h,s. 15/ 20
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Figure: upper bound = optimal solution ? (density : 2/5)
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tiveOptimal solution for the in�nite strip of height 3
Figure: optimal solution (density : 7/18 < 2/5)
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De�nitions and motivationsThe algorithmCon
lusion and perspe
tiveCon
lusion
Program used to 
ompute also in king and triangular 
ir
ularstripsSimilar algorithms for �nite grids (deal with side e�e
ts)Combinatorial proof (F. Havet) with dis
harging method forminimum density of the in�nite strip of height 3.
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De�nitions and motivationsThe algorithmCon
lusion and perspe
tivePerspe
tives
try to improve the program to work for in�nite strip of height 4and more (for now too mu
h memory used)in progress (F. Havet) : with dis
harging method, improve theknown bound for height > 3.in progress : investigate other repetitive stru
ture (fra
talgraphs ...)
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