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Aufgabe 1 (Maximum Matching in bipartite graphs hopcroft)
Let G = (V,E) be an undirected bipartite graph such that V = V1 ∪ V2, V1 ∩ V2 = ∅ and
every edge is adjacent to a node of V1 and a node of V2. Implement the algorithm of Hop-
croft and Karp which computes a matching of maximal cardinality in time O(

√
|V | · |E|).

Utilize the visualization capabilities of GraphWin to vividly visualize how the algorithm
works, that is to vividly visualize each simultan BFS and the respective following DFS.
At each point in time the temporary matching should be clearly visible. Also the inverting
along augmenting paths should be visualized appropriately.

Additionally, before each simultan BFS the upper bound 2 ·
⌊

|M |
|M ′|−|M |

⌋
+ 1 of the length

of a shortest augmenting path should be printed out, where M is the current matching
and M ′ is some maximum matching. Since M ′ is unknown, the upperbound |V |/2 should
be used for |M ′|.

Remarks
You can use the graphs bipartite1.gw to bipartite4.gw as inputs for your algorithm.
In this graphs all nodes of V1 contain the user label “1” while the nodes of V2 contain the
user label “2”. Each of these graphs contain a perfect matching, i.e., a matching having
|V |/2 edges.


