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Hwa at Fri

back to recitations this week
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Graph overview

2 Graph representation as I
3 Graph equality



11Graphovenieng
Graph origin story Ead Konigsberg

go to pub in every neighborhood
cross every bridge Erigena

4 neighborhoods
7 bridges

map graph low concept

so he could solve the problem
wants to be mathematics

neighborhood vertex ad

bridge hedged 1

ooo

q

d

A 7 edges

A 00

goal visit everyvertex
traverse

everyedgeexactlyonce

need edge to enter a visit
need mother are to leave



3 edges incident on a vertex
A B D

A leave cane leave

B D cane love came thanstudy
Insight

vertex has odd incident edges
we can start there or end there

but we need are vertex to start and are toend

for problem to be solved need two vertices

with odd of edges

Ol

A

Enymptanbeneppedasagrmia
directions

Google maps

Alsoosenter
repping relationships linkedin insta

rec systems
dependencies OS

scheduling
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Vicky E

Eretzedges

edge Mir vertex m and vertex u are connected

on
he is adjacent to v

v is adjacent to M

M V are neighbors

a vertex has incident edges

afar
incident edges degree of a vertex

deg u 2

multi edge two or more edges connecting the same vertices

graph can be directed undirected

weighted unweighted
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undirected unweighted undirected weighted

A q
B A B but not B.A

fly
B is adj to A
A is not adj to B

directed unweighted

A B C valid
path list of vertices

successive edges A S B invalid

2way
t one

way
streets

A1
I not multi edge

Cycle path that begins ends

at sane vertex



A AB A OTBIs It D

no Cycle cycle
A B C A

strongly
connected

path from every vertex to every
other vertex

A 1 a 959
1h

D I c

I

strongly connected not strongly connected

A by itself
is audio graph

treeing
type of graph

Kimplegphy
undated no multi edges
in weighted no self edges

of
A



2OrphRepresentating

6
I

Adjaceny list

A
a 2 Aajaency matrix

1 Adj list
undirected unweighted

every
vertex A B C D

each has a list of neighbors
B A D

A D

D A B C

ATTEND
directed unweighted

2 Adj matrix
2d table

a 49971
I it edge on u

O otherwise

I l o O

f'D
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Different reps for different problemsiii

me
add new vertex

undirected less space

does edge au exist

easy to cant edges
especially

if graph is sparse
easy

to add weights
given a vertex who

are neighbors

1100
he is not haj to r

TO
a v edge u u

V is adj to u

u has neighbor V

has no
neighbors



3igraphequality

graphs don't need to look the same to be the same

structural equality

Isomiphism
I

2 graphs they are isomorphic lid

might look diff 1 I lovespondence

might be diff Xp

vertex labels
as

thatpreserves adjacency

Given 2 graphs
are they isomorphic

it so what is the mapping

B A
40 3

it
Aaj list

visit
sting

Dini
I sie Ei 3 r a 7C I D B

4 2
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E B D

mapping
preservesadjacency

sometimes helpful Idegreesegency

left 2,2 2,2 every vertex's agree

If 2 graphs are isomorphic then they
have

the same degree sequence

helpful starting point

Any isomorphic graph

IG would have the same

degree sequenceA CoD
Are 2 graphs isomorphic

dey see 3,411 If degreeseqs are different

descending over MoD
A B D

B A If degree seq save the same
c A

ImmybeyD A
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start w degrees

3,1 1,1

f 2
A 3

B 1

SamiC Z
3 1,74 A B CD

D Y
4 3 D A

B A
1 3
2 3

C A


