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Abstract: In this paper, we give two polynomial algorithms which detect a kernel
in permutation graphs and in Py — free graphs with a normal orientation.
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A graph is Py — free if it has no subgraph with four vertices a,b,c,d and edges
ab,bc and cd. For every undirected graph G = (V| E), we call orientation of G
any directed graph D with the same vertex-set as G' and such that two vertices are
adjacent in G if and only if there exists at least one arc between them in D. The
orientation and the graph D will be not distinguished.

Let G be an undirected graph on n vertices and D an orientation for G. A
clique C' in G (resp. in D) is a subgraph of G (resp. of D) such that for every
pair {u,v} of vertices of C, the edge uv exists in G (resp. arc (w,v) or (v,u) is in
D). A subset of vertices in G (resp. in D) is called independent if any two of its
vertices are non-adjacent. A subset N of vertices of D is called absorbing if every
vertex outside N has a successor in N. A kernel of D is a subset of vertices that
is both absorbing and independent. An orientation D of G is said to be normal if
every clique (not necessarily maximal) in D has a kernel. G is called a permutation
graph if there exist: (i) A labeling vy, v, ..., v, of its vertices and (ii) A permutation
P of the integers 1,2,..., n under which v; and v; are adjacent in G if and only if
(P(i) = P(j)) /(i ) <0,

Not every directed graph admits a kernel; in fact it was shown that deciding
if a graph possesses a kernel is NP-complete problem; it would be interesting to
elaborate polynomial algorithms which permit to find a kernel of graphs for which
the existence problem is solved. It is known that the Py—free graphs are permutation
graphs. For a graph G = (V, E) we give an algorithm which detect a kernel in the
case of permutation graphs in O (|V|2 -|E|) times; a fast algorithm to determine a
kernel in the case of P, — free graphs is given in O(|V|-|E|) times.
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