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Abstract: Let G = (V,E) be a simple graph on the vertex set V . In a graph G, A set

S ⊆ V is a dominating set of G if every vertex in V S is adjacent to some vertex in S. The

domination number of a graph Gγ(G)] is the minimum size of a dominating set of vertices in

G. The bondage number of a graph G[Bdγ(G)] is the cardinality of a smallest set of edges

whose removal results in a graph with domination number larger than that of G. In this paper

we establish domination number and the bondage number for some families of graphs.
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1. Introduction

The domination in graphs is one of the major areas in graph theory which
attracts many researchers because it has the potential to solve many real life
problems involving design and analysis of communication network, social net-
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work as well as defence surveillance. Many variants of domination models are
available in the existing literature. The literature on domination and related
parameters has been surveyed and beautifully presented in the two books by
Haynes, Hedetniemi and Slater [5, 6]. The domination number of a graph
G[γ(G)] is the minimum size of a dominating set of vertices in G. Considering
possible link faults in the real world, Fink et al.[4] introduced the concept of
the bondage number. However, the first result on bondage numbers was pro-
posed by Bauer et al. [1]. The study on the bondage number was motivated
by the increasing importance in the design and analysis of interconnection net-
works. Since then, the bondage number has attracted much attention of the
researchers. Recently, several authors have focused on bondage number, ob-
tained lots of results and also left many conjectures and open problems. In this
paper we establish domination number and bondage number for some families
of graphs.

We use the following definitions in the subsequent sequel.

Definition 1.1. [2] The cocktail party graph of order n, (also called the
hyperoctahedral graph) is the graph consisting of two rows of paired nodes in
which all nodes but the paired ones are connected with a graph edge.

Definition 1.2. The coxeter graph is a nonhamiltonian cubic symmetric
graph on 28 vertices and 42 edges.

Definition 1.3. The crown graph for an integer n ≥ 3 is the graph with
vertex set
{(xi, xj); 0 ≤ i, j ≤ −1, i 6= j}.

Definition 1.4. [3] A cubic symmetric graph is a symmetric cubic. Since
cubic graphs must have an even number of vertices.

Definition 1.5. The doyle graph also known as Holt graph [7], is the
quartic symmetric graph on 27 nodes.

Definition 1.6. The folkman graph is a semi symmetric graph that has
the minimum possible number of nodes 20. It has 30 nodes and 45 edges.

Definition 1.7. The levi graph is a generalized polygon which is the
point/line incidence graph of the generalized quadrangle.

Definition 1.8. The icosahedral graph has 12 vertices and 30 edges.
Since the icosahedral graph is regular and hamiltonian, it has a generalized
LCF notation.
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2. Domination Number for Some Families of Graphs

In this section, we establish the value of the domination number of cocktail
party graph, coxeter graph, crown graph, cubic symmetric graph, doyle graph,
folkman graph, levi graph and icosahedral graph.

Lemma 2.1. Let Cn be a cocktail party graph. Then γ(Cn) = 2.

Proof. Let {a0, a1, a2, . . . , an−1, b0, b1, b2, . . . , bn−1} be the vertices of Cn.
Let
A = {a0, a1, a2, . . . , an−1} and B = {b0, b1, b2, . . . , bn−1} be the two sets of
vertices of Cn.
To dominate, we need one vertex among A and one more vertex among B.
Figure 1 shows that the vertices {a0, b0} form a minimum dominating set. Thus,
γ(Cn) = 2.

Figure 1: Cocktail party graph C8 with γ(C8) = 2

Lemma 2.2. If G is a coxeter graph, then γ(G) = 7.

Proof. Let G be the coxeter graph with 28 vertices of degree 3. Let U =
{u1, u2, u3, . . . , u7},
V = {v1, v2, v3, . . . , v7} and W = {w1, w2, w3, . . . , w14} be the three sets of
vertices of G. To domination, we need 7 vertices. Figure 2 shows that the
vertices {v1, v2, v3, . . . , v7} form a minimum dominating set. Thus, γ(G) = 7.

Lemma 2.3. Let Sn
o be a crown graph. Then γ(Sn

o) = 2.

Proof. Let Sn
o be a crown graph with vertex set {(ai, bj); 0 ≤ i, j ≤ n−1, i 6=

j} of degree n− 1. To dominate all these vertices, we need 2 vertices. Figure 3
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Figure 2: Coxeter graph G with γ(G) = 7

shows that the vertices {a0, b0} form a minimum dominating set of Sn
o. Thus,

γ(Sn
o) = 2.

Figure 3: Crown graph S4
o with γ(S4

o) = 2

Lemma 2.4. Let G be a cubic symmetric graph. Then γ(G) = 2.

Proof. By definition of cubic symmetric graph, there are 8 vertices with
degree 3. To dominate all these vertices, we need 2 vertices. Figure 4 shows
that the vertices {u1, u4} form a minimum dominating set ofG. Thus, γ(G) = 2.

Lemma 2.5. Let G be a doyle graph. Then γ(G) = 9.
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Figure 4: Cubic symmetric graph G with γ(G) = 2

Proof. LetG be the doyle graph with 27 vertices. Let U = {u1, u2, u3, . . . , u9},
V = {v1, v2, v3, . . . , v9} and W = {w1, w2, w3, . . . , w9} be the three sets of ver-
tices of G with degree 4. To domination, we need 9 vertices. Figure 5 shows
that the vertices {u1, u2, u3, . . . , u9} form a minimum dominating set. Thus,
γ(G) = 9.

Figure 5: Doyle Party graph G with γ(G) = 9
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Lemma 2.6. If G is a folkman graph, then γ(G) = 6.

Proof. Let G be the folkman graph with 20 vertices with degree 4.
Let V = {a0, a1, a2, a3, a4, b0, b1, b2, b3, b4, c0, c1, c2, c3, c4, d0, d1, d2, d3, d4} be the
vertices of G. To dominate all these vertices, we need 6 vertices. Figure 6
shows that the vertices {a1, a2, b0, b3, c3, d2} form a minimum dominating set of
G. Thus, γ(G) = 6.

Figure 6: Folkman graph G with γ(G) = 6

Lemma 2.7. Let G be a levi graph. Then γ(G) = 10.

Proof. LetG be the levi graph with 30 vertices. Let U = {u1, u2, u3, . . . , u10}
with degree 4, V = {v1, v2, v3, . . . , v10} with degree 2 and W = {w1, w2, w3, . . . ,
w10} with degree 4 be the three sets of vertices of G. To domination, we need 10
vertices. Figure 7 shows that the vertices {v1, v2, v3, . . . , v10} form a minimum
dominating set. Thus, γ(G) = 10.

Lemma 2.8. Let G be a icosahedral graph. Then γ(G) = 2.

Proof. G be the icosahedral graph with 12 vertices with degree 5. Let
U = {u1, u2, u3, . . . , u6}, V = {v1, v2, v3, . . . , v6} be the two sets of vertices of
G. To domination, we need 2 vertices. Figure 8 shows that the vertices u1, u4
form a minimum dominating set. Thus, γ(G) = 2.

3. Domination Bondage Number for Some Families of Graphs

In this section, we establish the value of the bondage number of cocktail party
graph, coxeter graph, crown graph, cubic symmetric graph, doyle graph, folk-
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Figure 7: Levi graph G with γ(G) = 10

Figure 8: Icosahedral graph G with γ(G) = 2

man graph, levi graph and icosahedral graph.

Theorem 3.1. Let G be a cocktail party graph. Then Bdγ(G) = 3.

Proof. Let S = {a0, b0} be a dominating set of cocktail party graph. Let
G′ be obtained from G by removal of an edge a2a3. Now there is no change
in domination number, γ(G′) = γ(G). Let G′′ be obtained from G by removal
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of the edges a2a3 and a3b1. Now there is no change in domination number,
γ(G′′) = γ(G). Let G′′′ be obtained from G by removal of the edges a2a3, a3b1
and a3b0. To dominate a3, we need one vertex not belongs to S. Therefore,
S = {a0, b0, b2}. Thus, γ(G′′′) = 3. Figure 15 shows that the domination
number of G′′′ is greater than the domination number of G. This completes the
proof.

Figure 9: Cocktail Party graph G′′′ with γ(G′′′) = 3

Theorem 3.2. Let G be a coxeter graph. Then Bdγ(G) = 1.

Proof. Let S = {v1, v2, v3, . . . , v7} be a dominating set of coxeter graph.
Let G′ be obtained from G by removal of an edge u1v1. To dominate u1, we
need one vertex not belongs to S. Therefore, S = {u1, v1, v2, v3, . . . , v7}. Thus,
γ(G′) = 8. Figure 10 shows that the domination number of G′ is greater than
the domination number of G. This completes the proof.

Theorem 3.3. If Sn
o is a crown graph, then Bdγ(Sn

o) = 2.

Proof. Let S = {a0, b0} be a dominating set of crown graph. Since each
vertex having degree n− 1. Let (Sn

o)1 be obtained from Sn
o by removal of an

edge a3b1. Now there is no change in domination number, γ(Sn
o)1 = γ(Sn

o).
Let (Sn

o)2 be obtained from Sn
o by removal of the edges a3b1 and a3b0. To

dominate a3, we need one vertex not belongs to S. Therefore, S = {a0, b0, b2}.
Thus, γ(Sn

o)2 = 3. Figure 11 shows that the domination number of (Sn
o)2 is

greater than the domination number of Sn
o. This completes the proof.

Theorem 3.4. If G is a cubic symmetric graph, then Bdγ(G) = 2.
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Figure 10: Coxeter graph G′ with γ(G′) = 8

Figure 11: Crown graph S4
o with γ(Sn

o)2 = 3

Proof. Let S = {u1, u4} be a dominating set of cubic symmetric graph. Let
G′ be obtained from G by removal of an edge u2u3. Now there is no change
in domination number, γ(G′) = γ(G). Let G′′ be obtained from G by removal
of the edges u2u3 and u1u2. To dominate u2, we need one vertex not belongs
to S. Therefore, S = {u1, u4, u5}. Thus, γ(G′′) = 3. Figure 12 shows that the
domination number of G′′ is greater than the domination number of G. This
completes the proof.

Theorem 3.5. Let G be a doyle graph. Then Bdγ(G) = 2.

Proof. Let S = {u1, u2, u3, . . . , u9} be a dominating set of doyle graph. Let
G′ be obtained from G by removal of an edge v1w1. Now there is no change



574 G. Hemalatha, P. Jeyanthi

Figure 12: Cubic symmetric graph G′′ with γ(G′′) = 3

in domination number, γ(G′) = γ(G). Let G′′ be obtained from G by removal
of the edges v1w1 and v1u2. To dominate v1, we need one vertex. Therefore,
S = {v1, u1, u2, u3, . . . , u9}. Thus, γ(G′′) = 10. Figure 13 shows that the
domination number of G′′ is greater than the domination number of G. This
completes the proof.

Figure 13: Doyle graph G′′ with γ(G′′) = 10

Theorem 3.6. Let G be a folkman graph. Then Bdγ(G) = 2.

Proof. Let S = {a1, a2, b0, b3, c3, d2} be a dominating set of folkman graph.
Let G′ be obtained from G by removal of an edge a0b0. Now there is no change
in domination number, γ(G′) = γ(G). Let G′′ be obtained from G by removal
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of the edges a0b0 and a0b3. To dominate a0, we need one vertex. Therefore,
S = {a0, a1, a2, b0, b3, c3, d2}. Thus, γ(G′′) = 7. Figure 14 shows that the
domination number of G′′ is greater than the domination number of G. This
completes the proof.

Figure 14: Folkman graph G′′ with γ(G′′) = 7

Theorem 3.7. If G is a levi graph, then Bdγ(G) = 1.

Proof. Let S = {v1, v2, v3, . . . , v10} be a dominating set of levi graph. Let
G′ be obtained from G by removal of an edge u1v1. To dominate u1, we need
one vertex. Therefore, S = {u1, v1, v2, v3, . . . , v10}. Thus, γ(G)′ = 11. Figure
10 shows that the domination number of G′ is greater than the domination
number of G. This completes the proof.

Theorem 3.8. If G is a icosahedral graph, then Bdγ(G) = 4.

Proof. Let S = {u1, u4} be a dominating set of icosahedral graph. Let G′

be obtained from G by removal of an edge u2v1. Now there is no change in
domination number, γ(G′) = γ(G). Let G′′ be obtained from G by removal
of the edges u2v1 and u2v2. Now there is no change in domination number,
γ(G′′) = γ(G). Let G′′′ be obtained from G by removal of the edges u2v1, u2v2
and u2v3. Now there is no change in domination number, γ(G′′) = γ(G). Let
G′′′′ be obtained from G by removal of the edges u2v1, u2v2, u2v3 and u2v4. To
dominate u2, we need one vertex. Therefore, S = {u2, u1, u4}. Thus, γ(G

′′′′) =
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Figure 15: Levi graph G′ with γ(G′) = 11

3. Figure 16 shows that the domination number of G′′′′ is greater than the
domination number of G. This completes the proof.

Figure 16: Icosahedral graph G′′′′ with γ(G′′′′) = 3
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