
Discussiones Mathematicae
Graph Theory 34 (2014) 233–247
doi:10.7151/dmgt.1736

THE DEPRESSION OF A GRAPH AND k-KERNELS

Mark Schurch and Christine Mynhardt

Department of Mathematics and Statistics

University of Victoria, P.O. Box 3060 STN CSC

Victoria, BC, Canada V8W 3R4

e-mail: mschurch@uvic.ca
mynhardt@math.uvic.ca

Abstract

An edge ordering of a graph G is an injection f : E(G) → R, the set of
real numbers. A path in G for which the edge ordering f increases along
its edge sequence is called an f -ascent ; an f -ascent is maximal if it is not
contained in a longer f -ascent. The depression of G is the smallest integer k
such that any edge ordering f has a maximal f -ascent of length at most k.
A k-kernel of a graph G is a set of vertices U ⊆ V (G) such that for any edge
ordering f of G there exists a maximal f -ascent of length at most k which
neither starts nor ends in U . Identifying a k-kernel of a graph G enables
one to construct an infinite family of graphs from G which have depression
at most k. We discuss various results related to the concept of k-kernels,
including an improved upper bound for the depression of trees.
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[10] T. Dzido and H. Furmańczyk, Altitude of wheels and wheel-like graphs , Cent. Eur.
J. Math. 8 (2010) 319–326.
doi:10.2478/s11533-010-0017-4

[11] I. Gaber-Rosenblum and Y. Roditty, The depression of a graph and the diameter of

its line graph, Discrete Math. 309 (2009) 1774–1778.
doi:10.1016/j.disc.2008.03.002

[12] R.L. Graham and D.J. Kleitman, Increasing paths in edge ordered graphs , Period.
Math. Hungar. 3 (1973) 141–148.
doi:10.1007/BF02018469
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