                 Solution for Exercise #10
1. The graph G
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      DFS-Spanning-Tree by DFS: 
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      BFS-Spanning-Tree: 
[image: image3.jpg]



2. Modify DFS(G,v) (name it MDFS(G,v)) as follows: change the statement “setLabel(e,BACK)” to “c ( 1; break”.
CycleTest(G)

c ( 0     /* c = 0 means no cycle and c = 1 means cycle exists. */
for all v in G.vertices( )

    if getLabel(v) = unexplored and c = 0
        MDFS(G,v)

            return (c)

The running time of the algorithm is O(n+m), same as that of DFS(G).
3. We can perform a modified BFS (name it MBFS) as follows for each vertex (station) to find the stations that can be reached by at most 4 edges (links) from the vertex.
3.　次のように修正したBFSを実行することができます。

　　　－＞ 各々の頂点について、多くとも４つの節で辿り着く点を見つける
            Algorithm MDFS(G,v)

                 Input: graph G and vertex v
                Output: a sequence S of vertices reachable from v in at most 4 hops

            Follow the BFS(G,v) algorithm to find L1, L2, L3, and L4;
            return 
[image: image4.wmf]4

3

2

1

L

L

L

L

È

È

È


          Algorithm ComputeFourSets(G)

                Input: graph G
                Output: a dictionary stores items, the key values are vertices and the elements are the sequences of nodes 4-reachable from those vertices

          S ( empty dictionary

          For each v in G.vertices() do
                S.insert(v,MBFS(G,v))

     Given a graph in which every vertex is at most 4 edges away from any other, we need n BFS traversals. So the worst-case running time is O(n(n+m)).
　どの頂点からも多くとも４つまでしか離れていない全ての頂点のグラフが与えられた際、n 回のBFS走査が必要となる。つまり、最悪の場合の計算量はO(n(n+m))となる。
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