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GraphSearching
How can we tell if 2 vertices are connected ?

Remember the computer only has:
↓ a

Traverse lists
who

a find reach who Eigcan
M

Biggerquestion : can we tell if at the vertices

are in a single connected component ?



Possibly you saw depth first search (DFS)
and breadth first search (BFS) inbook
in date structures : source" ↓

recisive

"Dag" : Abstractin us Herdine
Yof both me loop-basedalgorithm

These are essentially just search strategies :
How can we decide if u +v are connected?
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Can use this to build a
spanning tree
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Just rememberfeent !

DFS BFS :

S : - /
.

All non-free All non-tree -

A-

edges must -
connect vertices !connect a· edges must %
either atthe

same level, or

1 level apart



Correctness :
-

Claim : WFS will mark all reachable votices.
-

If : induction on distance to the source :

d =0:
-

d30 : Consider v at distance d in
G
,
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Runtime :



Claim markedv's + parents form a

-
tree

·spanning. Y
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For each marked vertex :
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In a disconnected graph :

Often want to count or label the

components of the graph.

(WFS(v) will only visit the piece
that v belongs to .)
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Modification : Might want to count the
#

of connected components :
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Finally , can even record which component
each verter belongs to :

--
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Ifr : Reduction
A reduction is a method of solving a-

problem by transforming it toI
another problem.

Why ? Reise codel

corn comps
ursed WFF



Reduction graph example :
Given xixela 1 map, the flood- operation
lets

you select a pixel a change theI
color of it a all the piels in

its

region.

*
How to implement?

use WFS
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Arguably , these reductions
are the most

important thing in graphs !
Like data structures - you

won't usually
have to recode everything ,

Instead :
-Set upgraph Construct

VIE

-Call some algorithm
↳ WFS- (BFSoDFS)

connected comps

i


