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Abstract - Let G = (V, E) be a finite, undirected and connected graph without loops and multiple edges. Power dominator coloring
of a graphs is highly useful in all the power related circuits. The objective of power dominator coloring is to reduce the number of
colors required to color the graph with certain restrictions. This will enable us to understand the reliability of all nodes present in
the graphs. We find the power dominator coloring for fan graph, double fan graph, planter graph, lilly graph, octopus graph, drum
graph, venessa graph, flower pot graph and umbrella graph. All results are diagrammatically illustrated.
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INTRODUCTION

In graph theory, the prime research areas of coloring and domination has wide range of applications in the real life. Teresa W. et.
al. published a book in 1998, on domination which lists 1222 papers in this area [1].

When Haynes et al [2] were trying to place Minimum number of PMU to observe current flow in the circuit, power domination
was introduced.

Recent variation on coloring named dominator coloring is the main focus for many research, which was introduced by Gera [3]. In
2016, on linking the power domination and dominator coloring, K. Sathish Kumar et al, introduced power dominator coloring [4].

A. Uma Maheswari and Bala Samuvel J, found power dominator chromatic number for special graphs [5]. Also, power dominator
chromatic number for various special graphs were found [6]-[8].

Study on properties of fan related graphs was published by Edward Samuel A. and Kalaivani S in [9]-[15]. Chidambaram found
properties of fan graphs in [16].

Here, in this paper, we study the power dominator coloring for fan graph, double fan graph, planter graph, lilly graph, octopus graph,
drum graph, venessa graph, flower pot graph and umbrella graph. All results are diagrammatically illustrated.

PRELIMINARIES
The definitions required for this paper are recalled below [17].
Definition 1: Dominator Coloring [3]

A dominator coloring [[18]-[20]] of a graph is a proper coloring such that each vertex dominates every vertex of color class. The
chromatic number y,(G) of a graph is the minimum number of colors needed for a dominator coloring of G.

Definition 2: Power Dominator Coloring [4]

The power dominator coloring [[4],[5]] of G is a proper coloring of G, such that every single vertex of G power dominates all
vertices of some color class. The minimum number of color classes in a power dominator coloring of the graph, is the power
dominator chromatic number. It is denoted by x,4(G).

Definition 3: Double Fan Graph[21]

Copyrights @Kalahari Journals Vol.7 No.4 (April, 2022)
International Journal of Mechanical Engineering
1077



The double fan graph DE, is defined as the graph join K, + P,, where K, is the empty graph on 2 nodes and P, is the path on
n nodes.

Definition 4: Planter Graph[12]

The planter graph R,,, (n > 3) can be constructed by joining a fan graph Fn, (n > 2) and cycle graph C,,, (n > 3) with sharing a
common vertex, where n is any positive integer. i.e., R, = F, + C,,.

Definition 5: Lilly graph [10]

The lilly graph I, n > 2 is constructed by 2 stars 2K; ,, n > 2 joining 2 path graphs 2P,, n > 2 with sharing of a common vertex. i.e;
I, = 2Ky, + 2P,. o

Definition 6: Octopus graph [9]

An octopus graph 0, , (n > 2) can be constructed by a fan graph F,, (n > 2) joining a star graph K; ,, with sharing a common vertex,
where n is any positive integer. i.e., 0, = F, + K ,,.

Definition 7: Drums graph[13]

The drums graph D,,, n = 3 can be constructed by two cycle graphs 2C,,, n = 3 joining two path graphs P,, n = 2 with sharing a
common vertex. i.e., D,, = 2C,, + 2P,.

Definition 8: Venessa graph[11]

The venessa graph V;,, n = 3 can be constructed by two fan graphs 2F,, n > 2 of same order, sharing same common vertex v, with
n number of Pendent vertices K,,,. i.e., V, = 2F, + K,,.

Definition 9: Udukkai graph[14]

An udukkai graph U,,, n =3 is a graph constructed by joining two fan graphs F,n = 2 with two paths B,, n = 2 by sharing a
common vertex at the center.

Definition 10: Flower pot graph [22]

A flower pot graph F P, is the graph attained by linking a star graph K, ,, with the central vertex of a cycle graph C,,.
Definition 11: Umbrella graph[23]

An umbrella graph U(m, n) is the graph attained by linking a path B, with the central vertex of a fan f,),.

Here, in this paper, we study the power dominator coloring for the fan graph, double fan graph, planter graph, lilly graph, octopus
graph, drum graph, venessa graph, flower pot graph and umbrella graph. All results are diagrammatically illustrated.

MAIN RESULTS
Theorem 1
For any n > 3, the power dominator chromatic number of fan graph E, is 3.

Proof: Let F, be the fan graph. Let the vertex v,, be the apex vertex, v,, vs, vy, ..., V41 be the vertices of fan graph E,. Let E(F,)
=nv/2 i <n+1}u{vv/2<i<n+1}

Assign the color c; to the apex vertex v,. The vertices {v,, vs, vy, ..., V41 } Of fan F, assigned color c, and c5 alternatively.

This coloring is proper. The vertices {v,, vs, vy, ..., Unt} Of fan graph E, will power dominate the color class ¢; = {v;}. Vertex v,
will power dominate itself and color class c, and c5. Therefore, every vertex in the fan graph F, will power dominate atleast one
color class. The power dominator coloring the fan graph E, is 3. i.e., x,q(F,) = 3.

Example 1: In figure 1, the power dominator coloring of fan graph F; is shown.

(%} C3 C2
2

c, OV
Fig.1 fan graph F;
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Theorem 2
For any n > 3, the power dominator coloring of double fan graph DF, is 3.

Proof: Let DFE, be the double fan graph. Let the vertex v,, v;, be an apex vertex and v,, v, v, ..., Un4q1 b€ the vertices of path
attached to vertices vy, vi. Let EDE,) ={v, v;/2 < i < n+1}U{vv;/2 < i <n+1} U{vv1/2<i <n+1}

Assign the color ¢, to the apex vertices vy, v;. The vertices {v,, v3, v, ..., V41} Of double fan graph DE, assigned color ¢, and c;
alternatively.

This coloring is proper. The vertices {v,, V3, vy, ..., Vn41} OF double fan graph DF, will power dominate the color class ¢; =
{vy, v1}. Vertices {v,, v1} will power dominate itself and color class ¢, and c5. Therefore, every vertex in the double fan graph DE,
will power dominate atleast one color class. The power dominator chromatic number for the double fan graph DE,, is 3. i.e.,
Xpd(DFn) = 3.

Example 2: In figure 2, the power dominator coloring of double fan graph DF; is shown.

Cq v,

Fig.2 Double fan graph DF;

Theorem 3: For any n > 2, the power dominator coloring of octopus graph 0,, is 3.

Proof: Let O, be an octopus graph. Let the vertex v, ,be the apex vertex, v,, vs, vy, ..., V41 Dbe the vertices of fan graph E,, and
{Vn+2 Vn+3) Vntar ) Vans1} D€ the vertices of star graph Ky, . Let E(0,) = {vyv;/2 < i < 2n + 1} U {vv4/2 <1 < n}.

Assign the color c; to the apex vertices v,. The vertices {v,, v3, v, ..., V,41} Of fan F, assigned color ¢, and c; alternatively, and
the vertices {vy, 12, Vi3, Vnias - Van41} OF star graph K; ,, assigned color ¢, and c; alternatively.

a
This coloring is proper. The vertices {v,, v3, vy, ..., V5,41 } Of fan graph £, will power dominate the color class ¢; = {v, }, every vertex

of the star K; ,,, {v;,n + 2 < i < 2n + 1, will power dominate the color class c; = {v;}. Vertex v; will power dominate itself and
color class c, and c5. Therefore, every vertex in the graph will power dominate atleast one color class. The power dominator
chromatic number for octopus graph 0,,, is 3. i.e., x,4(0,) = 3.

Example 3: In figure 3, the power dominator coloring of octopus graph Os is shown.

C2 C3 (:2 C3

Uy

C2

Fig.3 Octopus graph Og

Theorem 4: For any n > 2, the power dominator chromatic number of lilly graph I,, is 3.
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Proof: Let I, be the lilly graph. Let the vertex v, be the apex vertex, v,, vz, vy, ..., v,41 be the vertices of star graph K, ,,, and
{Vn+2, Vnt3s Vnias - Vans) De the vertices of second star graph K ,,. The vertices of first path B, be {von42, Vant2, Vantss - Vands
and the vertices of second path B, be {Vs,41, V3nt2 Vantss«-» Van—1}. The VErtices v, ..., Vp, Vpy1s o » Vans1 Van, Van—1represents
the pendant vertices. Let E(I,)) ={v; v;/2 < i < n+1}Uu{vv /n+2<i < 2n+1}U{yv/2n+ 2 <i < 3n-—
1}u{vwiy /3n +1 <1 < 4n— 113U {01004 V1 V3041 -

Assign the color ¢, to the vertices v;. The vertices {v,, vs, vy, ..., V41} Of star Ky ,, assigned color ¢, and c; alternatively, and the
vertices {V,i2, Vnt+3, Vnyas oos Vang) OF star K, assigned color c, and c; alternatively. The vertices of first path P,
{Van+2) Vansz Vansss--» Van ), and the vertices of second path B, {vsni1, Vsns2r Vanass--» Van—1} are assigned color ¢, and ¢,
alternatively. This coloring is proper. The Vertices vy, Vs, Va, v, Unt1,Vns2> Vntsr Vngar -

Von+1 Van+2) Van+2o V2n+3: -5 V3no Vsn+ 10 Vsn+ 2 Vsnt3s - »

V4n—1 Will power dominate the color class ¢; = {v,}. Vertex v; will power dominate itself and color class ¢, and c;. Therefore,
every vertex in the graph will power dominate atleast one color class. The power dominator chromatic number of lilly graph I,,, is
3.i.e., xpaly) = 3.

Example 4: In figure 4, the power dominator coloring of lilly graph I is shown.

C3

Uis

Fig.4 Lilly graph I5

Theorem 5: For any n > 2, the power dominator chromatic number of planter graph R,, is 3.

Proof: Let R, be the planter graph. Let the vertex v, be the apex vertex, v,, vs, v,, ..., Unyq D€ the vertices of fan graph F,, and
{Vns2) Vna3 Vnaar -, Vanse1} be the vertices of cycle graph C,. Let E(R,) = {v;v;/2 < i < n+1}U{vv;1/2< i < n+
1}U{vivizy/n + 2 <i £ 2n — 1}

Assign the color ¢, to the apex vertex v,. The vertices {v,, v3, v,, ..., 41} Of fan E, assigned color ¢, and c; alternatively, and the
vertices {V,, 42, Vnt3, Vnaa -, Vo } OF CycCle graph c,, assigned color ¢, and c; alternatively.

This coloring is proper. The vertices {v,, v3, v,, ..., V41 } Of fan graph E, will power dominate the color class ¢; = {v,}, every
vertex of the cycle ¢, {v;,n + 2 < i < 2n,} will power dominate the color class ¢; = {v,}. Vertex v, will power dominate itself
and color class ¢, and c5. Therefore, every vertex in the graph will power dominate atleast one color class. The power dominator
chromatic number of planter graph R,,, 3. i.e., xp4(R,) = 3.

Example 5: In figure 5, the power dominator coloring of planter graph R5 is shown.

Ch Co
Va

Ca
(%]

Cn Ca
Fia.5 Planter aranh R,
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Theorem 6
For any n > 3, the power dominator coloring of venessa graph 1, is 3.

Proof: Let 1}, be the venessa graph. Let the vertex v, ,be the apex vertex, v,, vs, vy, ..., V41 b€ the vertices of fan graph F,, and
{Vn+2 Vn+3) Vntar - Vane1} be the vertices of second fan graph F,.and v, 42, Usniz, Uzntas -, Usneq DE Vertices of a star K, ,, Let
EWV,) = (nv/2 <i<n+1JU{vw,/2<i<n+1}U{vv/n+2 <j<2n+1}u{yvy/n+2=<i<2n+
BBu{ru/2n+2 < k <3n+1}.

Assign the color c; to the apex vertex v,. The even indexed vertices {v,, v,, v, ..., } Of venessa graph assigned color ¢, and the odd
indexed vertices {vs, vs, v, ...,} Of venessa graph assigned color c;. This procedure ensures the coloring is proper. Every vertex
v;.2 < i < 3n + 1 of venessa graph will power dominate the color class ¢; = {v,}. Vertex v; will power dominate itself and color
class c, and c5. Therefore, every vertex in the graph will power dominate atleast one color class. The power dominator coloring of
venessa graph V,, n = 3 is 3.i.e., xpq (V) = 3.

Example 6: In figure 5, the power dominator coloring of venessa graph V5 is shown

Fig.6 Venessa graph V;

Theorem 7
For any n > 3, the power dominator chromatic number for flower pot graph FB, is 3.

Proof: Let FB,, n = 3 be a flower pot graph with n > 3 vertices. Let the vertex v,,be the apex vertex, v,, vs, vy, ..., V41 be the
vertices of star graph K ,,, and {v,,1.2, V43, Vnsas -, Vany1} DE the vertices of cycle graph C,,. Let (FB,) = {vyv;/2 < i < n +
VUi /n+2 < i < 2n+ 13U {01040, Vans1 V1 )

Assign the color ¢, to the apex vertices v,. The pendent vertices {v,, vs, vy, ..., Vy41} Of star graph K ,, assigned color c,, and the
vertices {V, 42, Vni3, Unaar -, Vans13 OF CycCle graph C,, assigned color ¢, and c5 alternatively. This coloring is proper. The vertices
{v,, V3, vy, ..., V41 OF Star graph associated in flower pot graph FB, will power dominate the color class ¢; = {v,}, every vertex of
the cycle C, = {v;,n+ 2 <i < 2n + 1, will power dominate the color class c¢; = {v;} and c¢;. Vertex v; will power dominate
itself and color class ¢, and c;. Therefore, every vertex in the graph will power dominate atleast one color class. The power
dominator coloring of flower pot graph FB,, n = 3 is 3. i.e., x,q(FP,) = 3.

Example 7: In figure 7, the power dominator coloring of flower pot graph FPs is shown

Cy Cy Cy

V2 €2y,

®
1.77 Cz C3 c, C3
Fig.7 Flower pot graph FPs
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Theorem 8
Forany n = 2,m > 3 , the power dominator chromatic number of umbrella graph, U(m, n) is 3.

Proof: Let U(m,n), m = 3,n > 2 be a be umbrella graph with m > 3,n > 2 vertices. Let the vertex v,be the apex vertex,
Uy, U3, Uy, -, Umsq D€ the vertices of fan E,,, and {v,, 42, Vim+3, Vm+ar -+ Umant D€ the vertices of path B, . Let E(U(mm,n)) =
vv/2 <i<m+ BJU{vv/2 <i < mpu{vv,,tu {vjvj+1/m +2<j<m+n-1}

Assign the color ¢ to the apex vertices v, . The vertices {v,, v3, vy, ..., V11 } OF fan graph F,, assigned color ¢, and c; alternatively,
and the vertices {V,, 12, Vim+3, Vm+ar - Unsm} Of path B, assigned color ¢, and c5 alternatively. This coloring is proper. The vertices
{v,, V3, Vs, ..., Umyq} OF fan graph associated in flower pot graph U(m,n) will power dominate the color class ¢, = {v,}, every
vertex of the path B, = {v;, m + 2 < j < m + n, will power dominate the color class ¢c; = {v,}. And vertex v; will power dominate
itself and color class ¢, and c;. Therefore, every vertex in the graph will power dominate atleast one color class. The power
dominator coloring for umbrella graph U(m,n),m = 3,n = 2,is 3. i.e., xpq(U(m,n)) = 3.

Example 8: In figure 8, the power dominator coloring of umbrella graph U(5,4) is shown.

C3

CZ C3

Cy . C,

%1

C2 v9

Fig.8 Umbrella graph U(5,4) .
Theorem 9: For any n = 2, the power dominater coloring of drums graph D,, is 3.

Proof: Let D,, be the drums graph. Let the vertex v,, be the apex vertex, v,, vs, v, ..., v, be the vertices of cycle graph C,, and
{Vni1r Vns2r Vnasr Vnaar - Van—1} b€ the vertices of second cycle graph C,. The vertices of first path B, be
{Var Vans1r Vanez Vanas - -» Van—z}, and the vertices of second path B, be {vs,_1,Vsn Vans1r Vanezs--» Van—z). Let E(D,) =
ivip/1 <1 = Uy /n+ 1< j< 2n—2}U{V1Vpy1, V10201, V1Van V1V3p-1} U {Vk Vi1 /20 <k < 3n—
3}u{vv,/3n—-1 <l < 4n-4}

Assign the color c; to the vertices v,. The vertices {v,, vs, v,, ..., v, } Of first cycle graph C,, assigned color c, and c; alternatively,
and the vertices {V,12, V43, Vnsar - Van_1} 0F second cycle graph C,, assigned color ¢, and c; alternatively. The vertices of first
path B, be {v,, Vant1, Vansas - +» V3n—2 ), and the vertices of second path B, be {vs,, Vant1, Vans2) Vanass - -» Van—3 } are assigned color
¢, and c5 alternatively. This coloring is proper. The vertices vy, Vs, Uy, oo, Vna1Vns2, Untzs Vnaar - Vana1s

Vont2 Vant2 Vanesr - -» Vam Vans1r Vans2r Vanasr - -» Van—z  Will power dominate the color class ¢; = {v,}. vertex v; will power
dominate itself and color class c, and c3. Therefore, every vertex in the graph will power dominate atleast one color class. The
power dominator coloring of drums graph Ds is 3. i.e., xpq(Dy) = 3.
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Example 9: In figure 3, the power dominator coloring of drums graph I5 is shown.

V1o

Co C3 CZ Cz Cy
Fig.9 Drums graph Dg

Theorem 10: For any n > 3, the power dominator chromatic number of udukkai graph U,, is 3.

Proof: Let U,,n = 3 be the udukkai graph. Let the vertex v,, be the apex vertex. The vertices, v,, vs, vy, ..., Vnyq b€ the vertices
of first fan graph FE,, and {v,12, Vpy3, Vnsa -, Vaneq) b€ the vertices of second fan graph E,. The vertices of first path P, be
{Van+2) Vansz Vanass - -» Van ), and the vertices of second path B, be {V3n41, Vant2 Vaness«+» Van—1}. LEL E(Uy) = {v, v;/2 < i <
n+ BU{viv/2<i<n}u{vy,/n+2<i<2n+1}V{yv,/n+2<i<2n}u{yv,/2n+2 <0 <
3n—1}U{vvi1/3n +1 < i < 4n—1}}U{v1V012 V1V3n41 -

Assign the color c; to the vertices v;. The vertices {v,, vs, vy, ..., V41 Of first fan graph F, assigned color c, and c5 alternatively,
and the vertices {v, 12, Vni3, Unyar - Vang1} OF S€CONd fan graph F, assigned color ¢, and c; alternatively. The vertices of first
path P, be {Vpn42, Vant2, Vansss -+ V3n ), and the vertices of second path B, be {v3,,41, Van+2, Vanes, --» Van—1} are assigned color ¢,
and c; alternatively. This coloring is proper. The vertices v,, Vs, Uy, -, Vna1Vna2s Vna3s» Unadr oo Vans1s

Von+2, Vansz Vans3--» V3ns Vana1r Vana2r Vanesr - -» Van—1 Will power dominate the color class ¢; = {v;}, And vertex v; will power
dominate itself and color class c, and c;. Therefore, every vertex in the graph will power dominate atleast one color class. The
power dominator coloring of udukkai graph Up,,n = 3is 3. i.e., xpq(Uy) = 3.

Example 10: In figure 3, the power dominator coloring of udukkai graph I is shown.

c
2 3 Cy C3

U,

c c
3 2 c, c3
@ L J
Vis  Vig Ve V17 v1g V1o

Uy

C3 C2 g ©

C2
Fig.10 Udukkai graph Us
CONCLUSION
On connecting graph coloring problem with power domination, power dominator coloring was introduced. The main objective of
this paper is to study the power dominator coloring of the fan graph, double fan graph, planter graph, lilly graph, octopus graph,

drums graph, venessa graph, flower pot graph and umbrella graph. There is scope for studying power dominator coloring for some
platonic graphs and chemical structures.
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