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2Outline
 Matching problems
 Maximum Cardinality Bipartite Matching (UVA 259)
 Maximum Weighted Bipartite Matching
 Maximum Cardinality/Weighted Matching

 Covering problems
 Minimum Vertex Cover (Maximum Independent Set)
 Minimum Path Cover in DAG
 Euler Path (lab 2.9)



3Euler Path
 Hierholzer's algorithm
 Choose any starting vertex v, and follow a trail of edges from that vertex until

returning to v. It is not possible to get stuck at any vertex other than v,
because the even degree of all vertices ensures that, when the trail enters
another vertex w there must be an unused edge leaving w. The tour formed in
this way is a closed tour, but may not cover all the vertices and edges of the
initial graph.

 As long as there exists a vertex v that belongs to the current tour but that has
adjacent edges not part of the tour, start another trail from v, following
unused edges until returning to v, and join the tour formed in this way to the
previous tour.

 By using a data structure such as a doubly linked list to maintain the
set of unused edges incident to each vertex, to maintain the list of
vertices on the current tour that have unused edges, and to maintain
the tour itself, the individual operations of the algorithm (finding
unused edges exiting each vertex, finding a new starting vertex for a
tour, and connecting two tours that share a vertex) may be performed
in constant time each, so the overall algorithm takes linear time.
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 Matching problems
 Maximum Cardinality Bipartite Matching (UVA 259)
 Maximum Weighted Bipartite Matching
 Maximum Cardinality/Weighted Matching

 Covering problems
 Minimum Vertex Cover (Maximum Independent Set)
 Minimum Path Cover in DAG
 Euler Path (lab 2.9)


