MAT?2540, Classwork14, Spring2026
10.2 Graph Terminology and Special Types of Graphs

1. Definition: Fundamental

Two vertices u and v in an undirected graph G are called Q 0{ | m@j (or V\&l?ll’lbﬂfs )in G if u and v are

endpoints of an edge e of G. Such an edge e is called ]M [dgg!g with the vertices u and v and e is said to
@mmg(i} (A QN)\ V.

2. Definition: Neighborhood

The set of all neighbors of a vertex &of G = (V, E), denoted by | \_‘ {V 2 is called the ?!Q d gjf-_'
If A is a subset of V, we denote by N(A), the set of N F a( M

So, least ok Vertex A
vy =| v
"
3. Definition: Degree 60\
The degree of a vertex in an undirected graph is the Y“AW\ b-of‘ 0{( d%%l%ent with it, except that a loop at a vertex
contributes 't\l\, \\CQ\_ to the degree of that vertex. The degree of the vertex v is denoted by V%
Isolated: A vertex of is called ) Sp | Qa Z ed .
Pendant: A vertex is if and only if it has dﬂﬁ?’% ouna_ . Qd
4. Theorem (the handshaking theorem). Let G = (V,E), be I\ ]m(ﬁf gcl'gd graph witlh M g é Then
'E =M 2m=Zdeg(v)
R Y\u vev
5. Example. What are the dezrees and what are the neighborhoods of the vertices in the graph?
) J Vertex Degree neighborhoods
: : a dnm) 2| Nm=356,13
b Nb)=3 acfrel
c 4 g brd 'Fle {
d [ 3¢}
¢ ¢ ° c 3 ibefy
a f e g f L {ab.c.e S
N(acdp=3b,cd £ eS8 s O Ng)=§
How many edges do the graph have? . What is sum of the degree of all the vertices? _/ 8’ .
6. Example. What are the degrees and what are the neighborhoods of the vertices in the graph?
4 b c Vertex Degree neighborhoods
® a LlL. N)y= 3 b de?
b 4'-'('2: 6L | NW=za,b C:dlei
c \ N(c)= $bT
d f;' N@)=5 Qe
e 6 NE)=JFa.bd}
€ d  How many edges do the graph have? | ! . What is sum of the degree of all the vertices? 2 2~ 1/

Note that o hoafem in & Q(Zplfes A ii wul tiple eol#é and !ogps are mseuj‘

7. The degree sequence of a graph is the sequence of the degrees of the vertices of the graph in nonincreasing order. How

many edges does a graph have if its degree sequence is 4, 3, 3, 2, 2? Draw such a graph.

E|= Lﬁ}ﬂ‘rlﬂ— 7 EFHZ] = Mol agraph




8. Definition:
When (u, v) is an edge of the graph G with directed edges, u is said to be Qd 'ﬂa( Mi o Y and v is said to be

M "ﬁls_yy\ (I . The vertex u is called the ]Vlﬁ[@\ Vexax of (u,v), and v is called the Q,M,d
or Mﬂdm of (u, v). The initial vertex and terminal vertex of a loop are ‘o Saum
——

9. Definition: Degree of vertex of directed graph

In a graph with directed edges the 0~ of a vertex v, denoted by & CV) , is the number of edges with v as
their terminal vertex. The ~ of v, denoted by 0‘_0'35 ( Z ) , is the number of edges with v as their initial
vertex. (Note that a loop at-a vertex contributes 1 to bﬁ'ﬁh the in-degree and the out-degree of this vertex.)

10. Theorem: Let G = (V, E) be a graph with Q{l VEAQ& Ed ?Qé . Then
> deg(v) = ) deg*(v) = IE|

vev vev
11. Example. Find the in-degree and out-degree of each vertex in the given graph.
Vertex a b c d e f
In-degree 2. o (% 2. 3 O / 2
r Out-degree q—- [ 2 2 ) 0 )2,

f e~
Also check if this gréph satisfies the theorem in 9.(0.
Sdfwn=l2 , Zdutwi=2 E|=[2
12. Special simple graphs.
(1) Complete Graph. A complete graph on n vertices, denoted by K,,, is a simple graph that contains exactly one edge

between each pair of distinct vertices. [7L, 4 ) g LY L S, 5,85 NNE
K K, K; K. K,
0&131"29« %) l Z,2,2 3,2 .?) 3
J I' ‘_\.
Sc%u.an& i \
[ ] ..__——_..
(2) Cycles. A cycle Cp,,n = 3, consists of n vertices vy, Vy, ..., Uy and edges {vq, v,}, {vz, U3}, oo, {Vn_1, 0}, and {v,, v, }.
C
-'2,<u=(<— '2(4;<H-:Q 4,2(26.4,¢Iz

S&%MJMLQ_ 2/2“.32 T
” pinlke

(3) Wheels. A wheel W, is adding an additional vertex to a C,, for ,n = 3, and connect this new vertex to each of the

n vertices in C,,, by new edges. Ws W, We
Sefiion o 5335 (G353 [£5305T [£33555]

AR R

(4) n-Cubes. An n -dimensional hypercube, or n-cube, denoted by @,,, is a graph that has vertices representing the 2n bit

strings of length n. Two vertices are adjacent if and only if the bit strings that they represent differ in exactly one bit

position.
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