
Algorithms (20-20)

Graphs
Cpt 3)



Recaps
- HW 4 (Greed) is up .

due in 1 week

- Reading as usat
( wed)

- No offce hours on Friday .
↳ email me if want a

time on Thursday



Last time : Iterative search algorithm
→of rearswe)

G-
data structure

-
Ifind if any Every
node connects to S

oftiadgnefges
→
E#paahggo :

are storeduse [ Qease '

nararanytowpaths to S (once!)



O
→ ←
r

f
base

case

0 When loop ends,
Correctness .

ds "bag
"
is

- empty
Need to show it marks
alls.ro#cesnoregfhfbs.k from
proof : induction !

•Sima-ked
• Assume vertices at

ddffnemaffegds.esIKI
show all at distance k
will also be marked

iII*E0marked,

F¥÷f
" ' trainings

hdhypy



To show it's a tree a 934

trace all tho ants
"

.

There are n - I
, onepervertex

(other than s)
. o# updated
when unmarked,

no cycles an-1 edges & only
- -

marked
⇒ a tree

,

once

why ? See dis .

math book,
or exercise 1 of this

Other notes ,
Chapter .
-

•
"Bestest

" search :

wait for next chapters -these are a bit more
subtle

,
so we'll spend

more time later .

•Dsee chapter 6 .



Well - known variants :
(co ,ol_demo last time)

BFI-qbgeu.es ⇒ ELIFHEI- all nbrsofr
a

-y ←audit 2
from r

DIS : bag is
stuck

⇒
tall -

q
"skinny

" trees

÷÷÷÷÷÷.
Otherdatastmkres?

these two- are fast !

Next - other useful questions
this can address . . .



In a disown :

Often want to Eoent or
label the componentsof the

graph.WESIDpewidlE.tts "%I roots(
belongs to .)

root

FREE
YEA

k

solution : Call it more
than one time !

÷i¥E::]'

INFSCV )
+ marks entirecomponent



Result

oaf'÷=Jo%KHEEtx~T#Tbrouhne
count#a ca;÷¥fI¥Yw
✓ to Effort
→

TFT
vii. our

l l
he ④

runtime : OCV) t Cute)
= Out#



Finally , can even record
which component eachvertex belongs to '

.

→
-

←
→

-C
⇐ -

+
basically WFS whereCount is passed in

count -_*2
also .

"
t I I 1 Is a

1 I 1 2

2 I 2

OCVTE)



Din: Redactors
A reduction is a method

of solving a problemby transforming it toanother problem .

Note : you've seendone this
in other classes ![ ↳ gcgatda.se#Tn:

we'll see a ton of
these !

(Especialfhs . . .)

key : Take whatever input,
* convert it to a form

that other problem solves
.



Tnrst example :

Given a pixel map, theflood - All operators lets
you select a pixel -change the color of it
is all the pixels in its
region .

n
-

nfg;mqT→¥÷¥÷÷÷. → fmgt.in-

÷ : :

How? Size of G : OED
.

for hxn pixel image
could do some crazy pixel
algorithm .

"B'ii. a graph : let each pixel[be a vertex . conneetnhfrsoafasv
→ color,

d- Enters:#↳edges



So : Build a graph from pixels :

A%÷i:÷÷I÷÷÷ ←
*@nnxtnqsixnE.ofi.netAlgorithm:↳¥¥¥E£E÷D
If pixel p is selected :
And corresponding vertex
p in graph .

puts Cp;co¥
ON t E )
T variant where

# marking
indeed

colors the vertex



Arguably , these reductions
are the most important
thing in graphs !
Like data structures - you
won't usually have to

recode everything .
Instead :

←
takes

-setup-gra.ph time

-Call some algorithm
tusuaky based on

input size ,
notV-E

so runhmefcorrecfnes.si
T T graph is built

tracking so that algorithm's
vote interns answer gives correct
of input. answer on input.



Next - dragster- !

All about directed graphs !

First , though , some things to
recall: graph traversals .

-

- Pre-order Ev) :
visit ✓
visit all children

( if present)
- Post- order :

visit all children
visit v .

- In -order : (bftrees )
visit left child

visit self ( r )
visit right child



Example print Iee
-

:

o.coroot

¥E¥¥u÷**¥'⇐ HEE
¥
← PYptefoIGEI.ld.net
PreEOLEREUPOMT
Post- order :

EFE COMPUTE"T2⑤
%dEqocE⑤mpi%%nuEt



He will bring up
"

lifespan
"

of a node
,
if implemented

ry DFS
4273

z H L 26

as,zB
31%7 Ys

8393
.If¥ i > 4922

>

Hi ①pi② "

- imagine a
" clock" incrementing

each time an edge is traversed :

activates when marked .

ends when lastchild recursion
ends



Result : dock at
→T ..

"

µ

hot binary !
Same idea


