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Scan the graph

* Traverse method:
— Depth-first search.
— Breadth-first search.



DES on directed graph

* Categorize all edges into 4 classes:

Tree edge, forward/backward edge, cross edge.

Flip e(B,D), the DFS starting from a can no longer cover the graph.




Find cycles in

directed graph
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Find cycles in

undirected graph
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Scan the graph

* Traverse method:
— Depth-first search.
— Breadth-first search.



Breadth-first Search
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W5 Breadth_First_Search (G, v)
MA: G=(V,E) (—AXmEEE) Mv (GHH—PHA)
M. SR FEE

begin

mark v ;

put v in a queue { ot e )
while the queue is not empty do
remove the first vertex w from the queue ;
perform preWORK onw ;
(preWORK ##i F BFS AYE PR )
Jor all edges (w, x) such that x is unmarked do
mark x ;
add (w, x)to the tree T ;
put x in the queue
end
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BFS-tree
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BFS-tree
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e 7,5 3, 11,8, 2,9, 10 (visual left-to-right, top-to-bottom)

‘ e 3,57, 8, 11,2, 9, 10 (smallest-numbered available vertex first)
« 37,85 11,10,2,9
@ e e 57, 3 8 11,10, 9, 2 (fewest edges first)

e 7,5 11,3, 10, 8, 9, 2 (largest-numbered available vertex first)

e 7,511,238 9,10
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Topological sorting

W3k Topological_Sorting (G)
WA: G=(V,E) (— " ARMXEEHE )
WM. Label BMAYETE HE G H—NRINF

begin
Initialize v.Indegree for all vertices ;{#40:# 1 DFS B ;)
G_label := 0 ¢RI
Jori:=1tondo
if vindegree = O then put v; in Queue ;
repeat
remove vertex v from Queue ;
G _label := G label + 1 ;
v.label := G_label ;
Jor all edges (v, w) do
w.indegree := w.indegree -1 ;
if windegree = 0 then put w in Queue ,
until Queue is empty
end



Single source shortest path

e Book

e Code:

http://staff.ustc.edu.cn/~szhou/course/algorit
hmFundamentals/graphalgo.zip



