Abstract

There are many applications of spanners in distributed systems and communication networks where spanners appear as an underlying graph structures.  For example, in order to maintain compact routing tables, many existing routing schemes use the edges of a sparse spanner for routing messages.  Peleg and Ullman showed that the sparseness and stretch (two parameters to measure the goodness of spanners) of a spanner of a given undirected graph is closely related to the communication complexity and delay of any synchronizer for the network based on this graph.  Spanners are also used to calculate all-pairs-almost-shortest-paths (APASP) of a graph.  The basic idea is to construct a spanner for the original graph and then compute the APASP in the spanner.  Since the spanner has fewer edges than the original graph, this will reduce the complexity of computing APASP.  In addition, spanners are used in motion planning and in constructing phylogeny trees from matrices whose entries represent dissimilarities among living species. 

An extension of the spanner problem is the collective tree spanners problem.  The fact that most problems are complicated on general graphs but are much simpler on trees motivated us to find good tree spanners for the original graph.  Unfortunately, to find good tree spanners for many graphs is an NP-hard task.  Hence, a natural question is whether we can find several spanning trees such that they collectively approximate the original graph distances.  If we can find such a collection of trees then many problems, such as routing etc., can be solved by solving them on these trees, and that way obtaining an approximate solution for the original graph. This motivated investigations of this new combinatorial structure, collective tree spanners.
In this talk, I am going to talk about the research progress we made on collective tree spanner problem. We can show that AT-free related graph classes admit constant number of collective tree spanners. Based on this, we designed efficient routing labeling schemes for these graph classes. These results was published on 9th International workshop on “Graph-Theoretic Concepts in Computer Science”(WG’04).  
