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SearchingorExploringaGraphy
There are at least 3 fundamental Diff methods

1 DFS C depth first search
2 BFS breadth first
3 RandomWalk

Each generate a spanning tree
Namely First visit tree

ie The set of edges used to first visit a vertex

These trees are very different

Next 2 lectures will be DFS

We start with Basic Depth first search

input G V E directed graph
Sev startvertex



Basiedepthf.rs Search 2

Alg DFS G

1 the V color n white time o

2 Kiev if colorlu white then DFS Visit n
what order

Alg DFS Visit n
1 color U gray push time in time it

2 the Adjlul
it colorIv Ewhite then DFS Visit r

3 color U black pop time cult timett

Note dfs n push time IU
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Topologicalsort
6

Det If G N E is a DAG then an ordering
X Xn of V is a topological Sort if

Hi X c E D icj

P

b
t

o f

Them For a DAG reverse pop times is a topological
Sort
ie a b D popla pop b

This Topological Sort is 01mm time
assume G is a DAG
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THArticulati.nl oinTsafQDF

Thin Suppose G is connected wehave run DFS
1 Leaves are not Arts
2 The root is an Artiff children 32
3 If U is notleaf and not the root then
uisanartiffT childvofustlowlv13df.sc

PI D If v is a leaf then T H is connected

2 If r is root with 1 child then T H is
corinected

32 children not connected

Sinceanypath from onechild totheother uses root
r
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pfofcase3

to suppose u not leaf or root and 7 x y.tn x
all pathsfrom X to Y u se U

3 sub cases
a X y subtree u false empty
b Xie subtree1 ul
c Xe subtree yet subtree

3h Suppose low x lowGDC dfs u
contra

W LO G low X 3 dfs u

low D L Ifs I n contra

child n low v Ifs n

then u separates V from root

u
b i
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Depth First Search to compute lowcul
13

Alg DFS G

1 the V color n white time o

2 Kiev if colorlu white then DFS Visit n
what order

Alg DFS Visit n
1 color U gray push time in timett
Ia low U 0 dfSlu

2 the Adjlul
it colorIv Ewhite then DFS Visit r

3 color U black pop time cult timett
3a If up is backedge then
low u min low u dfslv

3b II tu v is freeedge then
lowlu min lowIu How Iv


