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ABSTRACT 

Coloring of fuzzy graphs plays a vital role in theory and 

practical applications.In this paper we find the chromatic 

number of threshold graph 𝐺𝛼 and established that χf(G) = 

χ(G). Also we find the solution of the Banquet seating 

problem by using the chromatic number of the corresponding 

fuzzy graph. 

Keywords: Fuzzy coloring, crisp graph, Fuzzy chromatic 

number, Banquet seating problem  

INTRODUCTION 

 

Zadeh introduced the fuzzy set as a class of object with a 

continuum of grades of membership. Fuzzy relation on a set 

was first defined by Zadeh in 1965, the first definition of a 

Fuzzy graph was introduced by Kaufmann in 1973and the 

structure of Fuzzy graphs developed by Azriel Rosenfeld in 

1975.Colouring of graphs is a most important concept in 

which we partition the vertex or edge set of any associated 

graph so that adjacent vertices or edges belongs to different 

sets of the partition. A coloring of the vertices of G is a 

mapping f: V (G) →N, such that adjacent vertices are 

assigned different colors. A k-coloring of graph G is an 

assignment of k colors to the vertices and edges in such a way 

that adjacent vertices and incident edges are received different 

colors. In this paper we defined the chromatic number of 

fuzzy graph G: (V,𝜎, 𝜇 ) is defined as 𝜒(𝐺) =
max{(𝜒𝛼/𝛼𝜖𝐿)}where 𝜒𝛼 = 𝜒(𝐺𝛼). We also determine 

the scheduling of seating for the Banquet by using the 

definition of chromatic number. 

Preliminary Definitions 

 

Definition 1 

A fuzzy set A defined on a non empty X is the family   A = 

{(x,(𝑥))/𝑥𝜖𝑋} where 𝜇A: X →[0, 1] 

 

Definition 2: 

Let V be a finite non empty set. The triple�̃�= (V,σ,μ) is called 

a fuzzy graph on V where 𝜎 and 𝜇are fuzzy sets on V and E 

respectively, such that𝜇(𝑢𝑣) ≤ 𝜎(𝑢) ∧  𝜎(𝑣) for all u,v𝜖V and 

uv𝜖E. For fuzzy graph   �̃�= (v,σ,𝜇),the elements V and E are 
called set of vertices and set of edges of G respectively. 

 

 

Definition 3: 

            Two vertices u and v in 𝐺 ̃ are called adjacent if (1/2) 

[σ(𝑢) ∧  σ(𝑣)] ≤ μ(𝑢𝑣). 

 

Definition 4: 

          The degree of vertex v in 𝐺 ̃, denoted by deg(v) is the 

number of adjacent vertices to v and the maximum degree of 

𝐺 ̃ is defined by Δ(�̃� )=max{𝑑𝑒𝑔𝐺 ̃(v)/v𝜖𝑉}. 

 

Definition 6: 

       A family = { 𝛾1, 𝛾2, … 𝛾𝑘} of fuzzy sets on V is called 

a k- fuzzy coloring if 𝐺 ̃ = (v,σ, 𝜇) if 

    (a) V = 𝜎 

 (b) 𝛾𝑖∧𝛾𝑗= 0 

(c) For every strong edge uv of 𝐺, ̃ 𝛾𝑖(u) ∧𝛾𝑖(v) = 0 for 1≤ 𝑖 ≤ 

𝑘. 

The above definition of k- fuzzy coloring was defined by the 

authors Eslahchi and Onagh on fuzzy set of vertices. This has 

been extended to both fuzzy set of vertices and fuzzy set of 

edges by Lavanya.S and Sattanathan .R as k- fuzzy 

totalcoloring as follows 

Definition 8: 

  A family  = { 1, 2,...  k} of fuzzy sets on V E is 

called a k- fuzzy total coloring of �̃� = (v,𝜎, 𝜇) if 

a) maxi { i(v)} = 𝜎(𝑣) for all v𝜖V and                            

maxi {  i(uv)} = 𝜇(𝑢𝑣) for all edges uv∈E. 

b)  i  j = 0 

c) for every adjacent vertices u,v of    min { i(u) ,

i(v)}= 0 and for every incident edges     min {

i(vjvk)/ vjvkare set of incident edges from the vertex 

vj}= 0, j = 1,2,...|𝑣|. 

Definition 9: 

Thechromatic number of fuzzy graph G: (V,𝜎, 𝜇) is defined  

as 𝜒(𝐺) = max{(𝜒𝛼 /𝛼𝜖𝐿)}𝑤ℎ𝑒𝑟𝑒𝜒𝛼 = 𝜒(𝐺𝛼). 
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Theorem:1 

         For a fuzzy graph G:(v,σ,μ),  χ(G) = χf(G) [5] 

 

.Example 1.1 

        Consider the following fuzzy graph G and the crisp graph 

G.5, G.4, G.3,G.2, and G.1given in Fig-1.1 corresponding to the 

values in the level set of the edges of the fuzzy graph  L = 

{.5,.4,.3,.2,.1} 

 

 

 

 
 

 

 

 

 

The fuzzy coloring is Γ =  {𝛾1, 𝛾2, 𝛾3} 

𝛾1(𝑢𝑖) =  {
. 9𝑖 = 1
. 3𝑖 = 4
0𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

} 

𝛾2(𝑢𝑖) = {
. 7𝑖 = 3
. 6𝑖 = 5
0𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

} 

𝛾3(𝑢𝑖) = {
. 4𝑖 = 2
0𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

} 

 

  Hence 𝜒f(G) = 3  

And the crisp graph coloring yields 𝜒.5 = 𝜒.4 = 𝜒.3 =
𝜒.2 = 2 

And  𝜒.1= 3 ( the integers at the vertices denotes colors) . 

Here 𝜒(G*) = 𝜒.1= 3 = max(𝜒𝛼/ 𝛼𝜖𝐿) 

 

Example: 1.2 : 

Consider the following fuzzy graph G and the crisp graph G.6, 

G.5, G.4, G.3,G.2, and G.1given in Fig-1.2 corresponding to the 

values in the level set of the edges of the fuzzy graph graph  L 

= {.6,.5,.4,.3,.2,.1} 

 

 
 

The fuzzy coloring is Γ = {𝛾1, 𝛾2, 𝛾3} 

𝛾1(𝑢𝑖) = {
. 2𝑖 = 1
. 8𝑖 = 5
0𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

} 

 

𝛾2(𝑢𝑖) = {
. 5𝑖 = 2
. 9𝑖 = 4
0𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

} 

 

𝛾3(𝑢𝑖) = {
. 7𝑖 = 3
0𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

} 

 
 

Hence 𝜒f(G) = 3 

      And the crisp graph coloring yields 𝜒.6 = 𝜒.5 = 𝜒.4 =
𝜒.3 = 2 

And 𝜒.2 = 𝜒.1 = 3(The integers at the vertices denote 

colors) 

 

Here 𝜒(G*) = 𝜒.2 = 𝜒.1 = 3= max (𝜒𝛼/𝜎𝜖𝐿). 
 

Here 𝜒(G*) = 𝜒.2 = 𝜒.1 = 3= max (𝜒𝛼/𝜎𝜖𝐿). 
 

BANQUET SEATING PROBLEM: 

        Consider an event such as a wedding dinner where as 

part of the formalities, the n guests need to be divided on to 

k<n dining tables. To ensure that guests are sat at tables with 

appropriate company, it is often necessary for organizers to 

specify a seating plan, taking into account the following sorts 

of factors 

 Guests belonging to groups, such as couples and 

families, should be sat at next to each other. 

 If there is any perceived animosity between 

different guests, these should be sat on different 

tables similarly  if guests are known to like one 

another, it may be desirable for them to be sat at 

the same table. 

We have to minimize the ways of seating arrangement 

for the guests 

Consider the fuzzy graph G = (v,𝜎, 𝜇)  with V as the 

set of all tables. 𝜇(𝑢𝑖 , 𝑢𝑗) is assigned value for the 

guest from the same family. Consider the threshold 
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graph 𝐺𝛼 for different values of 𝛼 = 𝜇(𝑢𝑖 , 𝑢𝑗) and 

determine the chromatic number 𝜒(𝐺𝛼) which 

represents the number of ways of seating arrangement. 

The objective is to minimize the number of ways of 

seating arrangement which is same as the chromatic 

number of the fuzzy graph  𝜒(𝐺) = 𝑚𝑎𝑥𝛼{𝜒𝛼}. 
 

 

Example: 2.1 

    Consider an example for Banquet seating problem 

Let V = {v1,v2,…v10} be the tables.  

Assuming membership edges given as below 

𝜇(v1,v2) = 0.3,  𝜇(v1,v6) = 0.1 

𝜇(v1,v7) = 0.15, 𝜇(v2,v5)= 0.7 

𝜇(v3,v6) =0.2, 𝜇(v3,v7) = 0.55 

𝜇(v3,v4) =0.65,𝜇(v4,v6)=0.25 

𝜇(v4,v7)= 0.35,𝜇(v4,v5)=0.05 

𝜇(v5,v7)=0.95,𝜇(v5,v8)=0.8 

𝜇(v6,v9)=0.5,𝜇(v6,v7)=0.85 

𝜇(v7,v9)=0.45,𝜇(v8,v10)=0.6 

𝜇(v9,v10)=0.75 

 

 
 

 

Now 𝜒.11 = 𝜒.10 = 𝜒.9 = 𝜒.8 = 𝜒.7 = 𝜒.6=𝜒.5 = 2, 𝜒.4 =
3, 𝜒.3 = 4, 𝜒.2 = 𝜒.1 = 5. 
 

Here 𝜒(G*) = 𝜒.2 = 𝜒.1 = 5 = 𝑚𝑎𝑥{𝜒𝛼/𝛼𝜖𝐿} which gives a 

way of  seating arrangement.  

There are five ways of arranging the guest to seat in the 

appropriate table. 

 

The five color classes are  

𝛾1 = {v1,v5,v10} 

 

𝛾2 = {v2,v8,v9,v3} 

𝛾3= {v6} 

𝛾4= {v4} 

𝛾5= {v7} gives the optimal scheduling of guests. 
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