BFS&DFS

1. BFS (breadth first search)
Algorithm:
Initially, vertices are colored white.

Discovered vertices are colored green.

When done, discovered vertices are colored black.

d[u] stores the distance from s to u.

pi[u] is a predecessor to u on its shortest path.

Q is a first-in first-out queue.
BFS(G,s)


For each vertex u in V[G]



Do color[u](white



   d[u] (infinity



   pi[u] (nil


color[s] (gray

d[s] (0


Q({s}


While Q .ne. {}



Do u(head[Q]




For each v in adj[u]





Do if color[v]=white

color[v] (gray






D[v] (d[u]+1






Pi[v] (u






Enqueue(Q,v)




Dequeue(q)




Color[u] (black

Time complexity: O(V+E)

After execution of BFS, all nodes reachable from the source s are colored black.

After execution of BFS, d[v] is the distance of a shortest path from the source s to v for vertices v reachable from s.

After execution of BFS, if v is reachable from s, then one of the shortest paths to v passes through the edge (pi[u],v) at the end.
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After execution of BFS, the edges(pi[u],v) for v reachable from s from a breadth-first tree.
2. DFS (depth first search)

Algorithm 

Nodes are initially white

Nodes become green when first discovered

Nodes become black when they are done

d[v] records when v is first discovered

F[v] records when v is done

d[u] < f[u]

DFS(G)

for each vertex u in V[G]



do color[u] (white



pi[u] ( NIL


time ( 0


for each vertex u in V[G]



do if color[u] = white




then DFS-Visit(u)
DFS-Visit(u)

color[u] ( gray


d[u] (time ( time + 1 //discovery time


for each v in Adj[u]



do if color[v] = white




then pi[v] ( u





DFS-Visit(v)


color[u] ( black


f[u] ( time ( time + 1 //finish time
The running time of DFS is O(V+E)
After execution of DFS, all nodes are colored black
After execution of DFS, the edges(pi[v],v) form a collection of depth-first tree, called a depth-first forest. ?
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