e-ISSN:2582-7219

INTERNATIONAL JOURNAL OF

MULTIDISCIPLINARY RESEARCH
IN SCIENCE, ENGINEERING AND TECHNOLOGY

Volume 5, Issue 4, April 2022

INTERNATIONAL
STANDARD

SERIAL Impact Factor: 5.928
NUMBER

INDIA

©

S\
6381 907 438 24 jmrset@gmail.com . www.ijmrset.com

B 6381907438


mailto:ijmrset@gmail.com
http://www.ijmrset.com/

International Journal of Multidisciplinary Research in Science, Engineering and Technology (IJMRSET)

‘af i, | ISSN: 2582-7219 | www.ijmrset.com | Impact Factor: 5.928| Monthly, Peer Reviewed & Referred Journal|
{'{‘gé» §' &(_
f‘%@ | Volume 5, Issue 4, April 2022 |
DmrsE | DOI:10.15680/IJMRSET.2022.0504020 |

Dom-Total Chromatic Number of Some
Graphs

S. Anusha
Assistant professor, Department of Mathematics, S.T.Hindu College, Nagercoil, Affiliated to Manonmaniam

Sundaranar University, Abishekapatti, Tirunelveli-627012, Tamil Nadu, India

ABSTRACT: Let G be a graph. For a given y - colouring of a graph G, a dominating set S € V (G) is said to be a
dom-colouring set if it contains atleast one vertex of each colour class of G. The dom -total chromatic number of a
graph G is the minimal cardinality taken over all its dom- total colouring sets and is denoted by Y4« (G). In this paper,
we introduce algorithms to obtain the dom-total colouring and dom-total chromatic number of various classes of
graphs.
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L. INTRODUCTION

All graphs considered in this paper are finite, undirected graphs and we follow standard definition of graph theory
as found in [1]. Let G = (V, E) be a graph. The open neighborhood N(v) of a vertex v €V(G) consists of the set of all
vertices adjacent to v. The closed neighborhood of v is N[v] = N (v)U{v}. An induced subgraph G[S], where S of a
graph G is a graph formed from a subset S of the vertices of G and all of the edges connecting pairs of vertices in S. A
graph in which every pair of vertices is joined by exactly one edge is called complete graph. A complete bi partite
graph is a graph whose vertices can be partitioned into two subsets Viand V; such that no edge has both end points in
the same subset, and each vertex of V; is connected to every vertex of V, and vice -verse. A star graph S, is the
complete bipartite graph K ».1 (A tree with one internal node and n-1leaves).

The path and cycle of order n are denoted by P, and C, respectively. For any two graphs G and H, we define the
cartesian product, denoted by GxH, to be the graph with vertex set V(G)xV(H) and edges between two vertices (ui,vi)
and (uy,v2 ) iff either u;=u, and viv2€E (H) or uju2€E(G) and vi=v,.

A subset S of V is called a dominating set if every vertex in V-S is adjacent to atleast one vertex in S. The
dominating set is minimal dominating set if no proper subset of S is a dominating set of G. The domination number vy is
the minimum cardinality taken over all minimal dominating set of G. A y-set is any minimal dominating set with
cardinality vy.

A proper coloring of G is an assignment of colors to the vertices of G such that adjacent vertices have different
colors. The minimum number of colors for which there exists a proper coloring of G is called chromatic number of G
and is denoted by y (G). A dominator coloring of G is a proper coloring of G in which every vertex of G dominates
atleast one-color class. The dominator chromatic number is denoted by yq (G) and is defined by the minimum number
of colors needed in a dominator coloring of G. This concept was introduced by Ralucca Michelle Gera in 2006[2].

In a proper coloring C of G, a color class of C is a set consisting of all those vertices assigned the same color. Let C !
be a minimal dominator coloring of G. We say that a color class ¢; €C ! is called a non-dominated color class (n-d color
class) if it is not dominated by any vertex of G. These color classes are also called repeated color classes.

A total coloring of a graph G is a mapping f: V(G) U E(G) — C, where C is set of colors which satisfy the condition
1) No two adjacent vertices receive the same color.
11) No two adjacent edges receive the same color.
111)No edges and its end vertices receive the same color.
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The Total chromatic number y T(G) of a graph G is the minimum number of colors required for a total coloring of a
graph G.

Let G = (V, E) be a finite simple graph with total chromatic number y 7(G) and domination number y (G). A
Dom-Total Chromatic Number of G is denoted by yd—¢c(G), is defined as
Yd—tc(G) = xT(G) — y(G). For a given y - total colouring of a graph G, a dominating set S € V (G) is said to be a dom-
total colouring set if it contains atleast one vertex of each colour class of G. The dom chromatic number of a graph G is the
minimal cardinality taken over all its dom-total colouring sets and is denoted by ya.« (G). A Gear graph Gy, is the graph

obtained from the cycle Cy by inserting one new vertex into every edge of the cycle and then adding a central vertex that
is adjacent to each of the original cycle vertices. The n-pan graph, denoted by Pny, is the graph obtained by joining a cycle
graph Cp, and a singleton graph K; by a bridge. i.e., Pny, consists of a cycle on n-vertices together with an additional
vertex connected to exactly one vertex of the cycle by a single edge. The n-sunlet graph, denoted by Sy, is a graph on
2n vertices obtained by attaching n-pendant vertices to the cycle graph Cy. The Web graph Why, is defined as a stacked
prism graph Yp+1 3 with the edges of the outer cycle removed. Web graph has 3n vertices and 4n edges.

II. MAIN RESULTS

Theorem :1

The Dom-Total chromatic number of Gear graph is 2n — 1.

ie. Yd—tc (Gp)=2n—-1,n>3.

Proof: Let G = Gy, be the Gear graph with the vertex set (Gp) = {v1, v2, V3, =, V2n, VIntl}

Let the set of colors be C = {c{, ¢2, ¢3, **+, can+1}. Assign the color c] to the root vertex. The outer vertices of
the cycle are colored with the colors {c1, ¢2, ¢3, ‘-, cp+1}.The intermediate vertices {v; j+1, Vi+1,i+2, **» Vn,i}
of the outer cycle are assigned with different colors { cn+2, cn+3, -+, can+1}.The outer edges colored alternatively
with the colors ¢1,¢) and c,c3 , -+ and c[, cp+]. Finally, the edge incident with root vertex is colored with the colors
{3, =, entls 2}

The number of colors required for the total coloring of Gy, is 2n + 1. Hence, the total chromatic number of Gy, is 2n +
1.ie., y(Gp)=2n+1,n>3

The minimum dominating set of Gear graph Gy, is 2. We have, yg—tc (Gp)=2n+1-2=2n-1

Hence, Dom-Total Chromatic number of Gear graph Gy, is2n—1.yg—¢(Gp) = 2n—1, n > 3.

Ilustration :1,2

Total coloring of Gear graph G3 and y4—¢c (G3) =5
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Total coloring of Gear graph G4 and yg—¢c (G4) =7

Theorem :2
The Dom-Total Chromatic Number of Pan graph Pny; is n

i'e°s Yd—tc (Pnn) =n, n 2 3

Proof:
Let G = Pny, be the pan graph. Let {v{, v), -+, vy} be outer vertices of the cycle graph Cp. Let
{e1, e2, ---, en} be edges of the cycle graph Cy, .

Let f1 be the bridge connecting a vertex of Cy, to a singleton vertex of K .

Let the set of colors be {c1, ¢2, -+, cn+1}.Now the coloring assignment of Pny, is given below

The edges {eq, e2, -+, en} are colored with the colors {c2, ¢3, ***, cp+1} (anticlockwise). The vertices {vy, v, -,
vp} of the cycle graph are colored with the colors {c1, 2, :**, cn} (anticlockwise)

The bridge f1 is colored with the color ci.The vertex K is colored with the color

The number of colors required for the total coloring of Pny is n + 1 . Hence, the total chromatic number of Pny is n
+1.ie, yT(Pnpy) =n+1,n>3

The minimum dominating set of Pan graph is 1. We have, yg—tc(Pnp) =n+1-1 = n

Hence, Dom-Total Chromatic number of Pan graph Pny, is .

Yd—t(Pny) = n, n>3.

Ilustration :1
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Mlustration:2

Total coloring of Pan graph Pn3 and y4—¢c (Pn3) =3

Total coloring of Pan graph Pnq4 and yg—¢c (Png) = 4.

Theorem :3
The Dom-Total Chromatic Number of Sunlet graph Sy

i.e., Yd—tc
Proof:
(Sn)
n
=n+2-[2], Yn=>5
2

except when n=3 and 4.

Let G = Sp be the Sunlet graph.Let {v], v, -+, vn} be the vertices of the cycle graph Cp, and let {uy, up, -+, up}

be the pendant vertices. Let {e], ep, --, en} be the edges of the cycle graph Cy, and {f1, f2, -, fn} be the
pendant edges.

Now the coloring assignment of Sy, is given below.The vertices {v{, v, -+, vn} of the cycle graph Cy, are colored
with the colors {c1, ¢2, ---, cpn}lclockwise] and the edges {e1, ep, -, en} are colored with the colors {cy, cn+i,
-, o)

The pendant vertices {u], up, -+, uUn} are colored with the color cp+.

The edges {f2, f3, **+, fn} are colored with the color ¢ and the edge f1 is colored with the color
Cntl-
) =i, 1<i<n
c(uj) =n+2,1<i<n
clej) =i+2,1<i<n-1

clen) =2
(fi) =1,2<i<n
c(f1) =n+1

The number of colors is required for the total coloring of Sy, is n + 2 . Hence, the total chromatic number of Sy, isn +
2.

ie, x7(Sp) = n+2, vn=>3

The Minimum dominating set of Sunlet graph Sy

IJMRSET © 2022 |  AnISO 9001:2008 Certified Journal | 690


http://www.ijmrset.com/

International Journal of Multidisciplinary Research in Science, Engineering and Technology (IJMRSET)

.% | ISSN: 2582-7219 | www.ijmrset.com | Impact Factor: 5.928| Monthly, Peer Reviewed & Referred Journal|

DI

AR | Volume 5, Issue 4, April 2022 |
Dmrsel | DOI:10.15680/IJMRSET.2022.0504020 |

is[=], Vn=>5

2

We have, yd—tc

(Sn)

n

=n+2-[_], Vn=>5

2

Hence, Dom-Total Chromatic number of Sunlet graph Sy,
ism+2—-[=], Yvn=>5

Illustration :1

Illustration :2

Dom=Total coloring of Sunlet graph S4 and yg—¢c (S4) =2

Theorem :4
The Dom-Total Chromatic Number of Web graph Wby, isn+ 1 .ie., yg—tc(Wbyp) =n+1, vn=>3.

Proof:
Let G = Wby, be the web graph. The coloring assignment of Wby, is as follows.

The inner vertices of the concentric cycle graph is colored with the colors {c{, ¢2, ::*, cn}
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[clockwise].The outer vertices of the concentric cycle graph is colored with the colors {cp+1, cn+2, -,

contlclockwise].z The inner edges of the concentric cycle graph is colored with the colors {cpn+1, cn+2, ***, cant
[clockwise for n > 3, anticlockwise for n >3 1.
The outer edges of the concentric cycle graph is colored with the colors {c1, c2, -, cn}

[clockwise for n = 3 , anticlockwise forn >3 ].
The pendant vertices are colored with the colors {c2, ¢3, ---, cp+1}. The pendant edges are colored with the colors {c3,

c4, -, CTH‘Z}-

The edge connecting the inner and the respective vertices of the concentric cycle are denoted by

{e1, e, -+, en} and are colored with the color cpp+1 -

The number of colors required for the total coloring of Wby, is 2n + 1 . Hence, the total chromatic number of Wby, is
2n+1.

ie, y TWbp)=2n+1,Vvn=>3

The minimum dominating set of Web graph Wby, is . We have,g—tc(Wbhy) = 2n+1-n = n+1.

Hence, Dom-Total Chromatic Number of Web graphisn+1, n>3 .

Yd—tcWbp) =n+1, Vn>3.

Ilustration :1

&
\
o

Dom-Total coloring of web graph Whb3 and yg—¢c (Wb3) = 4
Illustration :2
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Dom-Total coloring of web graph Wb4 and yg—tc (Whgq) = 5

IJMRSET © 2022 |  AnISO 9001:2008 Certified Journal | 692


http://www.ijmrset.com/

International Journal of Multidisciplinary Research in Science, Engineering and Technology (IJMRSET)

| ISSN: 2582-7219 | www.ijmrset.com | Impact Factor: 5.928| Monthly, Peer Reviewed & Referred Journal|

AR

AN ,

% Wﬁ | Volume 5, Issue 4, April 2022 |
IIMHSET | DO1:10.15680/IJMRSET.2022.0504020 |

REFERENCES

[1] F.Harrary , Graph Theory ,Addition- wesley Reading, Mass, 1969.

[2] Gera-R, Rasmussen-c and Horton-S, Dominator coloring and safe clique partitions, congr. Numer 181(2006) 19-32.
[3] Gera-R M, On dominator coloring in graphs, Graph Theory Notes N.Y.LII (2007) 25-30.

[4] S.M.Dedetniemi, S.T.Hedetniemi ,A.A.Mcrae ,J.R.S Blair,Dominator coloring of graphs,2006 (pre print).

[5] Terasa W.Haynes,Stephen T.Hedetniemi ,Peter J.Slater, Domination in Graphs, Marcel Dekker,NewY ork,1998.
[6]R. Arundhadhi and V. Ilayarani, Total Colouring of Closed Helm, Flower and Bistar graph family, Interna-tional
Journal of Scientific and Research Publications,7(7)(2017), 616—621.

[7] B. Chaluvaraju and C. AppajiGowda, Dom-chromatic number of a graph, Malaya Journal of Mathematik,
4(1)(2016), 1-7.

[8] T.N Janakiraman and M. Poobalaranjani, Dom-chromatic sets in Bi-partite graphs, International Journal of
Engineering Science, Advanced Computing and Bio-Technology, 1(2)(2010), 80-95.

[9] J. Jeba Jesintha and K. Ezhilarasi Hilda, Shell-Butterfly graphs are Graceful, International Journal of Pure and
Applied Mathematics, 101(6)(2015), 949-956.

[10] Joseph A. Gallian, A Dynamic survey of Graph Labeling, The Electronic Journal of Combinatorics, 21, 2018.

[11] S. Meena, M. Renugha and M. Sivasakthi, Cordial labeling for different types of shell graphs, International Journal of Scientific and
Engineering Research, 6(9)(2015),1282-1288

IJMRSET © 2022 |  AnISO 9001:2008 Certified Journal | 693


http://www.ijmrset.com/

APTA, =7, BRTS

EECE TREE ELEE

it A £=
L LELL LN

apr2 .

o s=%eip is

J§r§1@g
S —

REZ6 RP28

INTERNATIONAL
STANDARD

SJIF Scientific Journal lmpact Factor SERIAL
- NUMBER

Impact Factor:
5.928 INDIA NISCAIR

INTERNATIONAL JOURNAL

OF MULTIDISCIPLINARY RESEARCH
IN SCIENCE, ENGINEERING AND TECHNOLOGY

9710 583 466 9710 583 466 M ijmrset@gmail.com

www.ijmrset.com



	Dom-Total Chromatic Number of Some Graphs
	Illustration :1,2
	Proof:
	Proof:
	Illustration :1
	Illustration :2
	Theorem :4
	Proof:
	Illustration :1
	Illustration :2
	Page 1

