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Abstract — Let G = (V, E) be a simple, finite, connected and undirected graph. A non-empty subset D=V is
called a dominating set if every vertex in V-D adjacent to at least one vertex in D. The minimum cardinality

taken over all the minimal dominating sets of G is called the domination number of G, denoted by ¥(G). A
dominating set D of V is an accurate dominating set if V-D has no dominating set of |D|. The accurate
domination number y,(G) is the minimum cardinality of a minimal accurate dominating set of G. An accurate
dominating set D of V is an accurate split dominating set if <V-D> is disconnected. The accurate split
domination number y,(G) is the minimum cardinality of a minimal accurate split dominating set of G. An
accurate dominating set D of V is an accurate non-split dominating set if <V-D> is connected. The accurate
non-split domination number y,,s(G) is the minimum cardinality of a minimal accurate non-split dominating set

of G. In this paper, we obtained some results on y,(G) and yns(G) of some special graphs.
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I. INTRODUCTION

Let G = (V, E) be a simple, finite, connected and undirected graph. Let n and m be the order and size of
the graph G. Any undefined term in this paper can be found in [1, 2]. In this paper, we obtained accurate split
domination numbers and accurate non-split domination numbers of some special graphs. Graphs are used as
models for both natural and human made structures. The transformation of graphs are often formalized and
represented by graph rewrite systems. In 1958, Claude Berge in his book on Graph theory defined the concept of
domination number of a graph under the name “coefficient of external stability.” In 1962 O. Ore in his book on
“Graph Theory” used the terminology “dominating set” and “domination number.” In 1977, Cockayne and
Hedetniemi in their survey article used y(G) to denote the domination number of a graph and since then, it has
become the accepted the notation.

Dominations in graphs have a wide range of real life applications. Theory of dominations is widely
used in facility locations tasks, telecommunications, radar stations, coding theory, transhipment and assignment

techniques.
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1. BASIC DEFINITIONS
2.1 Accurate dominating set

A non-empty subset DSV in a graph G = (V, E) is a dominating set of G if every vertex in V-D is
adjacent to some vertex in D. The domination number ¥ (G) of G is the minimum cardinality of a minimal

dominating set of G.

2.2 Accurate dominating set
A dominating set D=V of a graph G = (V, E) is an accurate dominating set, if V-D has no dominating

set of cardinality |D|. The accurate domination number y,(G) of G is the minimum cardinality of a minimal

accurate dominating set of G.

2.3 Accurate split dominating set
An accurate dominating set DSV is an accurate split dominating set, if the induced subgraph <V-D> is

disconnected and it has no dominating set of cardinality |D|. The accurate split domination number y,(G) of
G is the minimum cardinality of a minimal accurate split dominating set of G.

2.4 Accurate non-split dominating set

A dominating set DSV is an accurate non-split dominating set, if the induced subgraph <V-D> is
connected and it has no dominating set of cardinality |D|. The accurate non-split domination number y,ns(G)
of G is the minimum cardinality of a minimal accurate non-split dominating set of G.

I11. DEFINITIONS OF SOME NAMED GRAPHS
3.1 Stacked book graph

It is a graph with 12 vertices and 16 edges.
3.2 Unit distance graph

It is a graph with 10 vertices and 17 edges.
3.3 Bull graph

The bull graph is a planar undirected graph with 5 vertices and 5 edges, in the form of a triangle with
two disjoint pendants.

3.4 Herschel graph

The Herschel graph is a bipartite undirected graph with 11 vertices and 18 edges.
3.5 Pappus graph

The pappus graph is a bipartite 3-regular undirected graph with 18 vertices and 27 edges.
3.6 Grotzsch graph

The Grotzsch graph is a triangle —free graph with 11 vertices and 20 edges.

3.7 Franklin graph
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The Franklin graph is a 3-regular graph with 12 vertices and 18 edges. It was discovered by Philip

Franklin.
3.8 Hexahedral graph

Itis a graph with 6 vertices and 10 edges.

IV. RESULTS ON ACCURATE SPLIT AND NON-SPLIT DOMINATION NUMBERS OF SOME

SPECIAL GRAPHS

4.1 Stacked book graph

Vi /QV‘
. £ 50\ .
e L, From the figure,
v '.--» ~ 11 n.'l‘f:/ i V!;._»-’ 2
\‘ -,-’ \;\’ V= {Vl,sz ... ..V12}
/' \\ /./ ~.\\
/X O\ WG)=2 — D={vi, viz}
Va ‘ v rd .\\. \
N \_/ \ ;,‘ Vs Ya(G) =2 — Dy = {Vi, Vi2}
W \')V, Yas(G) =2 — Das = {Vlly V12}
Result
If G is a stacked book graph then y,(G) = y.(G).
Proof

Let G = (V, E) be a stocked book graph with 12 vertices and 16 edges.
LetV ={vy,V,....vio}.
The minimum dominating set is D = {vi1, Vi2}
The induced sub graph <V-D> = {vy,...vio}
The minimum dominating set of <V-D> is {vi, V3 Vs V7 Vo} and the cardinality is |D,| =5
-+ <V-D> has no dominating set of cardinality |D|.
Ya(G) =2
Hence, D ={v11, Vi,} is the accurate dominating set of G.

From the graph G, it is found that the induced sub graph <V-D> is disconnected.

< D = {vyy, Vv, } is the accurate split dominating set of G.
vas(G) = 2.
Hence, v.(G) = vas(G).
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4.2 Unit distance graph

From the figure,

V={v1,Vy, .....v12}

¥(G)=2 — D={vy, vio}
Ya(G) =2 — Da={vs, Vio}
Yans(G) =2 — Dans = {V7, Vao}

Result
If G is the unit distance graph then there exists an accurate non-split dominating set of G.
Proof
Let G = (V, E) be the unit distance graph with 10 vertices and 17 edges.
LetV = {Vl,Vz, ....Vlo}.
The minimum dominating set is D = {viq,v7}
D] =2
Let <V-D> = {Vl,. . ..Vg}
The induced sub graph <V-D> has the minimum dominating set D; = {vs, Vs, Vs}.
Dy =3
D = {v7, vio} is the accurate dominating set of G
Hence, v4(G) = 2.
Moreover, the induced sub graph <V-D> is connected.
Hence, D = {v-, vi0} is an accurate non-split dominating set of G.
Yans(G) = 2.
4.3 Bull graph
From the figure,
V= {Vl,Vz, . ..V5}
’Y(G) =2 —D = {V3, V4}
Ya(G) =2 — Da=A{vs, va}
Yas(G) =3 — Das = {V1,V2,V5}
Result

If G is the Bull graph then the graph G has an accurate split dominating set. For any bull graph,

vas(G) = n-k where k is the number of end vertices of G.
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Proof

Let G = (V, E) be the Bull graph with 5 vertices and 5 edges.

Let V= {Vv1,V,,V3,V4,V5}.

The minimum Dominating set D = {v3,v4}
D] =2

Hence, y(G) =2

Let the induced sub graph <V-D> = {v1,v,,vs} and it forms a minimum dominating set
D; ={v1,v,,vs} and |D,| = 3.

Then, D = {v3,Vy,} is the accurate dominating set of G and y,(G) = 2.

Moreover, the induced subgraph <V-D> is disconnected and it has isolated vertices.

Hence, 1.5(G) = n-k

4.4 Herschel graph

From the figure,

V={v1,Vy, .....v11}

¥(G)=3  —D={ve,vio,vur}
Ya(G) =3  —Da={Vo Vio,V11}
Yans(G) =3 —*Dans = {Vo, V1o,V11}

Result
If G is the Herschel graph then G has the accurate non-split dominating set of G.

Proof
Let G = (V, E) be the Herschel graph with 11 vertices and 15 edges.
Let V={vi,Vo,eeenn..e. Vii}
The minimum dominating set D = {Vg Vio,v11} and <V-D> = {vy, V; V3 V4 Vs Vg, V7, Vg}.
Then, D; = {vy, v, s, 7} and has no dominating set of cardinality |D| = 3
Hence, D = {vg Vi, V11} IS the accurate dominating set of G.
7a(G) =3
Moreover, <V-D> is connected.
Thus, D = {vg V1o, V11} IS the accurate non-split dominating set of G.

'-"Yans(G) = 3
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4.5 Pappus graph

From the figure,
V= {Vl,sz .. ...Vls}
va(G) =6  —Dy={ vy, Vg Vo VigV11,V1o}

Yas(G) =6 —Das = { V7, Vg Vg, Vi V11,V12}

Result
If G is the pappus graph then G has the accurate split dominating set and y,(G) = y.s(G) =6.

Proof
Let G = (V, E) be the pappus graph with 18 vertices and 27 edges.
Let V ={vi, Va,ereeuenne Vig}
The minimum dominating set D = {v; Vg Vg, V1o Vi1, V12}
Let <V-D> = {v;, V, V3, V4, Vs Ve, Vi3, Via, V15, Vie, V17, Vig}

The minimum dominating set Dy = {v1, V4, Vi3, V14, V15}

ID1| = 5.
Hence, D = {v, Vg Vg, V1o V11, V12 } iS the accurate dominating set of G.
o 'Ya(G) =6

Moreover, <V-D> is disconnected.
Thus, D = {v;, Vg, Vg, V1o V11, V12} iS the accurate split dominating set of G

'Yas(G) =6
Hence, v.(G) =7.(G) =6

4.6 Grotzsch graph

From the figure,

V={v,Vs, .....v11}

Y(G)=3 —D={vyv3 v}
Yas(G) =3 —=Dys = { V1 V3 Vi1}

Result
If G is the Grotzsch graph then G has the accurate split dominating set.

Proof
Let G = (V, E) be the Grotzsch graph with 11 vertices and 20 edges and the vertex set

V ={vi, Vp,..V11}.
The minimum dominating set is D = {v; v3Vi1} and y(G) = 3.
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Consider, the induced sub graph <VV-D> = {v,, V4 Vs Vs, V7, Vg, Vg, V1g}.
The minimum dominating set is D; = {Vy, V4, V7, Vo}.
|Dy| = 4.
Hence, <V-D> has no dominating set of cardinality |D| = 3.
Thus, D = {v; v3 vi1} is the accurate dominating set of G.
Moreover, the induced sub graph <V-D> is disconnected.
Hence, D = {v; v3Vi,} is the accurate split dominating set of G.
o vas(G) =3

4.7 Franklin Graph

From the figure,

V= {Vl,sz .. ...Vlz}

Ya(G) =4  — Da={Vy, V4 V7, Ve}
Yans(G) =4 — Dyps = {Vl, Vg, V7, V8}

Result
If G is the Franklin graph then y4(G) = yans(G) = 4.
Proof
Let G = (V, E) be the Franklin graph with 12 vertices and 18 edges.
Let V={vi,Vo,eeernunn. Vio}
The minimum dominating set D = {v; V4 V7, Vg} and y(G) = 4.
Consider, the induced sub graph <V-D> = {Vv; V3 Vs V,V7,Ve,V10,V11,V12} and the minimum dominating
set Dy = {V3 V5 Vio}
IDa| =3
Hence, D = {v; V4 V7 Vg} is the accurate dominating set of G.
S va(G) =4
Moreover, the induced subgraph <V-D> is connected.
=D ={vy V4 V7 Vg} is the accurate non-split dominating set of G.
S Yans(G) = 4
Hence, 7a(G) =yans(G) = 4.
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4.8 Hexahedral graph

Result

Vi v,
From the figure,
V={V,V;, .....v6}
wG) =2  —D={v,vs}
Yans(G) =2 — Dans = {1, va}
v, Vs

If G is the hexahedral graph then the graph G has the accurate non-split dominating set.

Also, Y(G) = vx(G) = 2.

Proof

Let G = (V,E) be the Hexahedral graph with 6 vertices and 10 edges.

Let V ={vi,Vo,eoueen. Vet

Then the minimum dominating set D = {v; vs}.
“(G) =2

Then, the induced sub graph <VV-D> = {v, v, Vs Vs} and it has the minimum dominating set D; = {vs}.
D=1

<V-D> has no dominating set of cardinality |D| = 2

Hence, D = {v; vz} is the accurate dominating set of G.

Moreover, the induced subgraph <V-D> is connected.

<D = {vy, v3} is the accurate non-split dominating set of G and y,s(G) = 2

Hence, the Hexahedral graph has an accurate non-split dominating set and
1(G) = 7a5(G) = 2.

V. CONCLUSIONS

In this paper, we obtained the accurate split domination and accurate non-split domination of some

special graphs. The relationships between some domination parameters are also verified.
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