
Algorithms -fall 2020

Graphs :
BFS FS



Recaps
- HW3-due today . (Groups !)
-HN 4- up tonight ,

due next week

- Reading as usual



Castle : Graphs !
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Graphically
How can we tell if 2
vertices are connected ?

Remember, the computer only has :
parent O O O

3
is a

connectedt
addicts to l?

Biggest : can we tell
if all the vertices are

khomaponesntffk connected]



Possibly you saw depth first
search (DFS) or breadth
first search (BFS) in
data structures :

D-
data
structure:

stack
- ate

These are essentially justsearch strategies :
How can we decide if
u t v are connected?

First question : bag?!
→DFS : stick
→ BFS : queue
[eyespots wegggheskd] Your



Can use this to build a
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, agrapha, toffee ')
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Just remember: different

airs
-
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Dff: BFI:

long 4 short
so
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depends !



Runtime: ftp.vl
ugly . [
-

fofearscony
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→ Each vertex
: visited at

most once

when visited : first-time,
add¥gebg "

t markvertex
other time : OCDqhg
⇒ E¥¥s#
¥-02 tvoE¥E@Ets¥¥aoo



Correctness:

Cian : WFS will mark all

reachable vertices
.

←

PI : induction on distance
to the so

£ is
:

is marked r

DQ: consider v at distance

ByIH Vat IS

marked correctly .



That means

Vd
- I
was
-

markedly -

↳ all its edges
were added to

"

bag
"

so edge Vat→ V

(distanced ) was addled .

↳ at some point,
removed t marked .

Da



Claim: marked v's t parents
form a spanning tree .

( see demo's . . . )

proofs.

* For each marked vertex :

Sd
someone

adTd it!

uo-x.JP Cp, v) par¥
next Cup) edge
↳ already marked

added n - I edges, no cycles
⇒ tree



In a disconnected graph :

Often want to count or
label the componentsof the graph
(WFSCD will only visitbtehfongsp That v

solution : Call it more
than one time !

un mark, all vertce.su ..For a
.

Vertrees



Might want to count the# of components:



Finally , can even record
which component eachvertex belongs to '

.

-

-



Nexthme :
Reductions t applications .


