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INTRODUCTION:

A graph is a useful tool for representing information about relationships between items and a basic model of
interactions. Vertices and edges represent the item and its relations, respectively. Fuzzy graph models must be
created when there is ambiguity in the item’s descriptions, their relationships, or both. To solve combinatorial
optimization problems including traffic light control, test scheduling, register allocation, and more, fuzzy graph
models—of which fuzzy graph coloring is a crucial part—are employed. Fuzzy dominator color plays a key role in
these areas.Michelle Gera Ralucca initially introduced fuzzy dominator coloring in 2006 [1]. Concurrently, Eslachi
and Onagh [2] defined a fuzzy graph's fuzzy coloring.Jahir Hussain R. and Kanzul Fathima K. S [11] discussed
fuzzy dominator coloring and fuzzy dominator chromatic number (FDCN), which is denoted by xfd (G).

Definition 1 [2]: Ifa) V(= 0 b) ai Aq;j = 0 ¢) for each strong edge uv of G, ai(u) Aai(v) = o for 1 <1i < k, then a family
C = {o, Ay, ..., a1} of fuzzy sets on V is a k-fuzzy coloring of G = (V, o, ).

Eslahchi and Onagh [2] defined k-fuzzy coloring as a fuzzy graph G is k-fuzzy colorable if it has an appropriate k-
fuzzy coloring. The fuzzy chromatic number is the lowest value of k for which a fuzzy graph G is k fuzzy colorable or

X (G).

Definition 2[1]: Fuzzy dominator coloring is the process by which G dominates every other vertex in at least one-
color class in a fuzzy graph.

Definition 3: In an undirected graph, a clique is a subset X of vertices where each pair of distinct vertices is
adjacent. In a graph G, a maximal clique X is a clique of G's vertices; no clique Y of G's vertices can contain all of X
plus at least one additional vertex.

Definition 4: The size of the maximal clique is called clique number.

Theorem 1: A fuzzy Andrasfai graph with 3n-1 vertices has fuzzy dominator chromatic number

x7a(G)=["=| + 2 vnz2,

Proof

Consider the fuzzy Andrasfai graph having vertices U;, U, ................Us,_;.First color the vertices Uj,

Us, Ug coe wev vee oo oo . U3 using the colors Cl,Cz...........C[3n—1l.The remaining vertices U,, Us ................Uzp,_; are
3
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assigned with .....C[3n—1]+1 and U,, U; ... ... U3y _,are colored with .....C['a‘n_—l]+2. At least one color class is
3 3

dominated by each vertex of G in this appropriate fuzzy coloring. Therefore, fuzzy dominator chromatic number

xra(@=["=] + 2 vn22.

Example

Andrasfai graph A,,

Here D={V,, V3, Vs, Vo, Vio} be the dominating set and colored with the colors €y, C;, Cs3, C4, Cs.Then { V,, V5 Vg,
Vutare assigned with C, and the remaining vertices are colored with C,.It satisfies all the conditions of fuzzy
coloring. Therefore, fuzzy dominator chromatic number is 7.

Theoremz2: If fuzzy antiprism graph AP, m=2n the fuzzy dominator chromatic number
5]+ 2 ,if m = 6k, 6k +2

Xfa(APm)=
! 2] +3,if m = 6k + 4
3
Proof
Let {vi, Vo covveeuens varand {u, Us............. unybe the vertices on inner and outer cycles respectively.

Case (i)m=6k and m=6k+2

The vertices {u,usUy...... Y Vo Vs,vs,.o } be the dominating vertices of the graph. Here we use

(O T | colors to color the vertices. The remaining vertices are assigned with C [+ and C o]+ alternatively.
3 3 3

In this case, G satisfies all the conditions of a fuzzy dominator coloring. The fuzzy dominator chromatic number,
hence

)(fd(G)=[%] + 2 vn=2.

Case (ii)m=6k +4

Since the vertices u;, uy uy. Vo,V5,V8,......... dominates every other vertices of G .Assign the colors
Cy, Gy .. C ] to these vertices. Use C o) C ] C o]+ to color the remaining vertices. Hence, fuzzy dominator
3 3 3 3
chromatic number yz4 (G):[?] +3.
Example
509
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Antiprism graph AP,,

D={u,uyu;, U, W3, V2 Vs,Vs, Vuybe the dominating set. We use Ky, K, K3, Ky K5, K¢, K; Kg K9 colors. The remaining
vertices are colored with K, K;; alternatively. Each vertex in the graph dominates at least one color class in this
instance, which is appropriate fuzzy coloring. Hence, fuzzy dominator chromatic number x;4(G)=11

Theorem 3: The fuzzy dominator chromatic number of a fuzzy cocktail party graph, x;, (G)=§

Proof: Separate G's vertices into two sets so that V(G)=U,U U,, U;n U,=0 .Let U;={ Vi, Vo..ceeeurun.e. vy, Us={ u,,

1 DY un}.Here vi is adjacent to uj, i#j, i, j=1,2,3..ccccerververenne n.i.e (vy, W), Vo, Ua)yeererrrernnenn ( Vn, un) are non-
k

adjacent pairs. So, we need % colors. Here, G satisfies all the conditions of a fuzzy dominator coloring. So, x;4(G)= 7

Example

Cocktail party graph CP,,

Here (vi, 11),( Vo, U2)yeeeeeeeveennnne ( Vn, un) are non-adjacent pairs. So we need 5 colors. Each vertex dominates minimum
one-color class. So, the fuzzy dominator chromatic number y;4(G)= 5.

Theorem 4: The fuzzy complete graph's fuzzy dominator chromatic number and clique number are
same.

Proof: Let G have n vertices and be a fuzzy graph. Every vertex is assigned with n {C;, C,, C;
one color class is dominated by each vertex of G. y¢4(G)=n

C, }colors. At least

Assume that G's induced subgraph is H, which is complete. But we know that clique is a subgraph which is
complete. Therefore, H is a clique. Also clique number is the size of the maximal clique. But we know that size of
maximal clique is n. So, clique number is n.

Therefore, a complete graph's clique number and fuzzy dominator chromatic number are same.
Theorem 5: The fuzzy path's clique number and fuzzy dominator chromatic numbers are same.

Proof: Let G be an n-length fuzzy path. It is evident that each vertex in G dominates both itself and its nearby
vertices. Assign color C; and C, to the alternate vertices of G. It meets every need for fuzzy dominator coloring.
Therefore, the fuzzy dominator chromatic number y,(G)= 2.
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Consider the complete graph K,,which is a subgraph of path P,.Since K, is complete, it is a clique.
Also it is the maximal clique. So, the clique number is 2.
Theorem 6: Fuzzy dominator chromatic number and clique number of wheel graph are same

Proof: Let W, be a fuzzy wheel graph consist of cycle C,with n vertices {U;, U, ..........U,}and each vertex is
connected to a central vertex U,.Give the color C; to the vertex U,.The vertices on the cycles are assigned with color
C, and Csalternatively. The central vertex U, is dominates the color C, and C;. A minimum of one color class is
dominated by each vertex on the cycle. It meets every need for fuzzy dominator coloring. Therefore, chromatic
number of fuzzy dominator coloring x;,(G)= 3.

Consider the complete graph K;,which is a subgraph of graph W,,.Since K; is complete, it is a clique.
Also, it is the maximal clique. So, the clique number is 3.
CONCLUSION:

This paper discusses various graphs' fuzzy dominator chromatic number. Additionally, discussed is the connection
between the wheel, path, and full graphs' fuzzy dominator chromatic number and clique number.

REFERENCES

[1] R. Gera, S. Horton, C. Rasmussen, “Dominator colorings and safe clique partitions”, Congressus Numerantium
181, 19-20 (2006).

[2] Ch. Eslahchi and B. N. Onagh, “Vertex strength of fuzzy graph”, Hindawi PublishingCorporation, (2006).

[3] PublishingCorporation, (2006). D. A. Mojdeh and M. M. Pourpasha, “Fuzzy defining number of the edge fuzzy
graph”, International mathematical forum, 2, (2007), 893-904.

[4] PublishingCorporation, (2006). D. A. Mojdeh and M. M. Pourpasha, “Fuzzy defining number of the edge fuzzy
graph”, International mathematical forum, 2, (2007), 893-904.

[5] R. Muthuraj, A. Sasireka, “Domination on cartesian product on fuzzy graph”, in proceedings of Jamal
Academic Research Journl: An interdisciplinary, February 2016, pp. 145-150

[6] J. N. Mordeson and P. S. Nair, “Cycles and cocycles of fuzzy graphs”, International Journal of Information
Sciences, 90, 1996, pp. 39-49.

[71 S. Arumugam, Jay bagga and K Raja chandrasekar, “On dominator colorings in graphs”, Proc. Indian Acad.
Sci. (Math. Sci.), Vol. 122, No. 4, November 2012, pp. 56-571

[8] 8.0Ore, O. (1962). Theory of Graphs. American Mathematical Society Colloq. Publi., Providence, RI, 38.

[o] Rosenfeld, A., 1975. Fuzzy graphs. In :Zadeh, L. A., Fu, K. S., Shimura, M. (Eds.), Fuzzy Sets and Their
Applications. Academic Press, New York.

[10] Somasundaram, A., and Somasundaram, S., Domination in fuzzy graphs, Pattern Recognit. Lett. 19(9) 1998),
787-791.

[11] Jahir Hussain R. and Kanzul Fathima K. S., Fuzzy Dominator Chromatic Number of Bipartite, Middle and
Subdivision Fuzzy Graph, International Journal of Fuzzy Mathematics and Systems, 5 (2015), 99-106

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License ol

which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



