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Paths and cycles:

Walk: Given agraph G, awalk in G is a finite sequence of edges of the form
VoVq,V1Vy, ... Um_1V , @ISO denoted by vy = v; = vy, = - v,,,_1 = vy, INn Which any
two consecutive edges are adjacent or identical. Such a walk determines a sequence of
vertices vy, vq, ..., Up,.

We call v, the initial vertex and v,,, the final vertex of the walk, and speak of a walk
from v, to v,,. The number of edges in a walk is called its length; for example, in
Figur.l.12v - w > x -y -z -z -y — wisawalk of length 7 from v to w.

y
Figure 1.12

The concept of a walk is usually too general for our purposes, so we impose some
restrictions.
Trail: A walk in which all the edges are distinct is a trail. If, in addition, the vertices
Vo, V4, ..., Uy, are distinct (except, possibly, v, = v,, ) , then the trail is a path.

Note: a walk in which no vertex appears more than once called a path.

Path: A path of lengthn —1, denoted byP,, is a sequence of distinct
edges vy, V3V3, ..., Vn_q Vn.

Note: If u = v then the u, v —walk, u, v —trail and u, v —path is closed.

Cycle: A closed path, a path with v; = v,,, is called a cycle. A cycle with n vertices is
denoted by C,,.

Circuit: A closed trail (without specifying the first vertex) is a circuit. A circuit with no
repeated vertex is called a cycle.
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Walk: vavfyfvgyhwby
Trail: wexdyhwbvgy
Path: xcwhyeuav

Closed trail: ucvhxgwfwdvbu
Cycle: xaubvhx

Figure 1.13

1.3 Special Types of Graphs

Well known graphs would be presented here. The importance of these graphs relies
in combining or modifying them to create new graphs.

Regular graph: A regular graph is defined as a graph that all of its vertices are of the
same degree, in such case we say that the graph of degree d is a d-regular graph.

Complete graph: A complete graph of order n ( K,,) is a regular graph of degree n — 1
(as an example, see Figure 1.14).

Null graph: A null graph is a regular graph of degree zero. Null graph of n vertices is
denoted by K,,. ( for example, see Figure 1.15).
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Bipartite graph: If the vertices set of a graph G can be partitioned into two sets V; and
V, such that any edge of G joins one vertex in V; to one vertex in V, then G is called a
bipartite graph having bipartition (V, V).

Complete bipartite: A complete bipartite graph is a bipartite graph in which each
vertex in V; is joined to each vertex inV,. The complete graph having bipartition
(V1,V3) such that [V;|=m and |V, |=n is denoted by K, ,,.

A Dbipartite graph of the form K ,, is called a star graph S,,. Figures 1.16, 1.17 and 1.18
are examples of bipartite graphs
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Figurel.16: Bipartite graph Figure 1.17: K, 4 Figure 1.18: S;

As a similar argument of a bipartite graph, a graph G is k-partite graph, k = 3, if itis
possible to partition V(G) into k subsets V,,V,, ..., V, (called partite sets) such that
every element of E(G) joins a vertex of V; to a vertex of V;, i # j.

complete k-partite: A complete k-partite graph G is a k-partite graph with partite sets
V1, V2, ..., Vi, having the added property that if u € V; and v € V; ,i # j, then uv € E(G).
If |[V;| = n;, then this graph is denoted by K,,

1,M2,..., Ng*

(for instance, see Figure 1.19).

Figure 1.19: K; 3,
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Dragon: The dragon D, ,, is the graph obtained by joining the end point of a path B,
to one vertex of C,,. (for example, see Figure 1.20).

Figure 1.20: D5 ,
Triangular snake: The triangular snake T, is the graph obtained from the path P,

having the vertices v,, v,, ..., v, by adding new vertices w,, w,, ..., w,,_; and connecting
w; to the vertices v;, v;,; for each i. (‘as an example, see Figure 1.21).

V1 V2 VU3 Un-1 Un
Wi w3 Wn-1

Figure 1.21: Triangular snake T,



