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The minimun identifing code problem

Infroduction

G=(V.E) _
CcV—y“ {01} incidence vectorof C

Nil={jeV:d(i,j) <1}
If C is an identifying code then

e Ni|lNC#£0 VieV
o(NJAN[JINC#£O Vi), i,jeEV

Polihedra associated with identifying codes ‘

Mp(G): matrix whose rows are the incidence vectors of:
e Nli] VieV
¢ N[iJAN[j] Vi, jeV
If € C Vis an identifying set then
Mip(G)x© > 1
Cip(G): rows submatrix of Mip(G) without dominating rows. The identifying code

polvhedron of &
Pip(G) = conv{x € ZV : C;p(G)x = 1}

The minimum identifying code problem in & can be formulated as

min 17x : x € Pip(G)

and the identifying number of (& is
Y2(G) = min 17x : x € Pip(G)

This is @ hard problem for several graph classes.

Hypergraph

H =(V,6): hypergraphwithV = {1,....n} and & C 2V

M(#’) — incidence matrix

Hip(G) — identifying code hypergraph, hypergraph such tha

M(Hip(G)) = Cip(G)
¢ = (V',8") — hypercicle of lenght m in J,is asequence i |Ejia...imEywiyof m
distinct vertices and m edges with {ij,ij«1 } € Ej and ims1 = i)

Different families of graphs

M, = (CUS,E): n-suns Sy = (CUS, E): complete suns
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C —clique, 5§ — stable Sﬂ complement of S,,

C — hole, § — stable
s; € § adjacent to exactly two vertices ¢j,cjy) € C

s; € § is adjacent to exactly two vertices cj.ciy) €C

Results

Theorem: Let M, = (CUS, E) n-suns with n = 4, then

Cip(M,) = ( *5{“- ; )

C,; is a circulant matrix whose first row is (0,1,0,...,0). Moreover, Hip(M,) = Cy, and Cip(M,) = C3,,.

Corollary: For M, = (CUS,E) with n > 4, Pip(My) = Q(Cip(My,)) and Y2(M,) =n whose Q(Cip(M,)}is the linear relaxation.

Lemma: Let §, = (CUS.E) a complete sun with n > 4. The hyperedges N [3,-], N [.‘17;+]] and N|si|AN|sis1] are a hypercycle in Hip(Ss) that induces the facet x({ci, Cis1:Cis2,5i,5i1}) = 2

Of ﬁgf_s,,].

Theorem: For a complete suns $, = (CUS, E) with n = 4 the stable set .5 is a minimun identifying code and ¥2(S,) =n.

By definition of E,P we obtdin the followings hyperedges of Hip(S,)
¢ Nsi| = (C\{ei,ci-1}) U {si}
‘N[SglM[.Ej] = {-L‘,'_ 15CHsC -1 E‘Jr'_..'ifhﬂfj} In particular N[.‘i‘;].ﬂd"‘ﬂ’[ﬁ,—_‘_ |] = {r_‘,-_ 15Cit1 5. 5ia1 }
‘N[i';}ﬂﬁ[i‘j] = {."i',‘._."i','_|._|._,.'i'j_...'i:_||i.|_|} in particular N[ﬂ‘;]ﬂh’[{';_H] . {.T,-,.TH:}

Theorem: The identifying code number of 3" withn>7isn—1.
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