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Graphs structure to represent relationships
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appliftifouping problems
network of computers

route info packet
from 98mA

A 5 D

ITTE B cities and roads

a shortest path
from City A to B

Social network
degrees of separation ya

2 degrees knows
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e a has a weight which is notion of

traffic eftegatt.ininiap

directedand undirected
from a to b
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undirected
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by definition if G contains any directed
edge it

is directed graph

Simple graph
G V E assume v is finite set

at most 1 edge between any pair of
vertices

examples islands vertices

bridges edges

not simple
graph

simple

Connected graph w s disconnected graph

Path path from vertex A to vertex B

is a sequence of vertices

A Y Va Va B

such that A v1 4 Va v2V3
edges

0 0 0



algraph G is connected iff
G is undirected

u.VE V path ftp.v

howG Ga

not
to

Gy
not connected note Node vertex

synonyms
whider 3 86

Efted IT connected the 1 withident

disconnected graph can be split
into connected component

subgraph that is

connected

is maximal in terms of
connectivity

subgraph portion of original graphI



addition of any more vertices

makes you lose connectivity

if un is an

2 connected 94 edge we say
components u is acct

to

adjacent means edge btwn verticals

connected path btwn vertices

Q G has 3 connected components
c c

now we add an edge to G

ur u V are in different
connected components

at the time of adding
edge

How many c c after UN addition

Result if we had n c c and we add

edge u v where we v are in

diff c c then of c c is n 1

Proof consider a and b which were in

diff connected components a is in



the same c c as u b is in the
same c C as

Now when Cupu edge is added we

will show a 6 become connected i e
path from a to b

Since u is in a's c c path from
a to u aan

then take edge U

since v is in b's c c path from
Wv to b

IIII
G is a connected graph

and we remove an edge
does G stay connected

To_91b

b

now Joy
e

F 0 92
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If deletion removal of an edge still maintains

G's connectivity then

is in G



Cycle in a graph is a sequence of vertices edges

between those vertices such that you start and

end at the same vertex
10 02

3

bgtaawob.it
da n

ette w.ir
stinthetsut

in connected

9,6
Isolated vertex is in its own c C

Recaps Path
connected graph
connected component

Cycle

degree of a vertex v in an undirected

graph is the number of vertices that it is

to
umter of edges that

are emerging out of v

a
b

off deg a 4

e Od deg c 1

deg d 1
g

deg b

deg g 0



selfloops deg a 2

Result sum of all degrees
2 edges

Σ degli EEL evenrev
Handshaking lemma

v is people

edge btwn P Pa
if they shook hands

Proof

Ch
edge a b counts times

in Σ deg v deglv degly

VEV degun

deg a will include a b edge
deg 6 also includes it

each edge ma b counts once
Éwarding a

and once towards deg b

2 E Σ deg v

also note if we have a self loop

this vertex's degree

increases by 2 due
to self loop

deg a 3

G deg a deg b 3 1 4



Lemma Corollary In an undirected graph G

the number of vertices that have an

odd degree must be even
try to prove
this yourselfHandshaking

Lemma

graphviz online


