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Graphs Handout (MATH 100 and MATH 270)
A graph G consists of a vertex set and an edge set

Deflnition Example

The vertices ave
the dots Ln a

graph A o 4

A B, C, and D are
vertices

The edoes are
the commections

betweewn the A ob 8
pairs of vertices H

The vertices of aC A is mcident to edges ab
an edge are and ac

called the

endpolints
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If a vertex v is
an enolpoint of
an edoe e, then
v and e are
ncldent.

G

& S

f 0

lo(ﬁ Edages: ab, ac, cd, bd

(ablba are
nterchangeable, along
with ac/ea, cdlde, and
bd/dv)

A graph with
owLM 1 vertex is
not Lneldent to
an edoe

O
1N

no incidence

A groph G ls
connected if
there is a walk
or path between
any two vertices
i G. A graph
that s not
connected Ls
discommnected.

conmected

C

v
Z

disconmected
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A graph His a
subgraph of
graph G if the
vertices and
edoes tn H s
the same in G.
n other wordls,
H ls a subgroaph
of G if there is a
‘copy” of Hin
G

SRV

A2 is a subgraph of G @3 is vot a subgraph of

al

A component of
o graph is a
conmecteol
subgraph that is
not part of any
Lavrger connected
subgraph.

1 component \

O 4 components

The degrees of a
vertex v is the
number of edges
lnetoent to v.

deg(a)=2
deg()=2
deg(c)=2

O deay(d)=3
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A Loop Ls an
edoe that
connects a
vertex to itself.
Loops contribute
2 for the degree
of & vertex.

A groph has a
Eulerian clreult
tf we can find a
walk that
traverses each
edge exactly
once ano we end
we stavted.

Euler Clreult
Theovenm: A
connected graph
has a Bulerian
clreuit of anol
only if every
vertex has an
even degree

&i dea(a)=2

deg(lb)=4
dea(c)=2
degy(d)=2

All de@rees are evew, so

O the graph has a Euleriav

D circuit
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