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Finding ways of getting from place to place has occupied humanity since the dawn of civilization.
The Qin Dynasty built roads, the Han dynasty developed junks, the Ministry of Railways builds
high speed networks. Mathematicians settle for studying graphs.
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A graph is a set of vertices and a set of edges, each of which links a pair of vertices. Thus, graphs
may abstractly represent the highways (edges) linking a set of cities (vertices), the bridges linking
the islands of an archipelago, or the wires of a telephone network.

A path through a graph is a sequence of distinct vertices, consecutive elements of which are
linked through an edge. Routing problems involve finding a path, or set of paths, through a graph
satisfying various constraints. Google Map's Get Directions needs to find a shortest path linking
two specified points in a network of streets. A telephone company needs to route the calls through
their network so as to minimize congestion. Graph theorists are interested in developing efficient
algorithms for such problems.

We will discuss an efficient algorithm for the problem of determining, given a graph G and a set

{S,,...,8k t1,...,ts} of 2k terminal vertices, whether there are k vertex disjoint paths of G, P: ,...,Px
such that Pi links Si to i

If the graph is sufficiently connected this problem is easy to solve. For example, if there is an edge

between every pair of vertices then we can simple set Pito be i, fi . We show that for graphs
which have connectivity faults, we can solve the problem quickly because we can obtain structural
decompositions of the graph into simple pieces. As we discuss, the deep and seminal results of
Robertson and Seymour's Graph Minors Project tell us that we can solve our routing problem on
any graph by combining these two approaches.

The presentation assumes no previous knowledge of graph theory and is directed at a general audience.



