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---------------------------------------------------------------------***---------------------------------------------------------------------
Abstract - In a graph coloring, each vertex of the graph is 

colored in such a manner that no two adjacent vertices have 

the same color. So far there are several techniques are 

presented for vertex coloring. In this, paper we purpose an 

algorithm based on the three-color problem, to color all the 

given graph with the minimum number of colors and provide 

the numerical examples for the proposed algorithm. This 

algorithm helps us to determine the chromatic number of any 

graph. 
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1.INTRODUCTION  

 
Many real-world situations can conveniently be described by 

means of a diagram consisting of a set of points together with 

lines joining certain pairs of these points. for example, the 

points could  represent people with lines joining pair of 

friends. Notice that in such diagrams one is mainly interested 

in whether or not two given points are joined is immaterial. A 

mathematical abstraction of situations of this type gives rise to 

the concept of graph. 

  A graph is a set of vertices and edges the vertices being 

denoted by set V and edges by set E 

Graph coloring has been studied as an algorithmic problem 

since the early 1970s the first result about graph coloring 

deals almost exclusively with planar graphs in the form of the 

coloring of maps.  

  Graph coloring problem belongs to the class of 

combinatorial optimization problem and studied due to its lot 

of application in the area of data science networking register 

allocation and many more. There are many types of coloring 

such as vertex coloring, edge coloring, total coloring, 

fractional coloring etc. 

 Vertex coloring problem can be defined as to assign  the 

color to every vertex of the graph by keeping the constraints 

that no two adjacent vertices receives the same color such that 

the number of colors assigned to the vertices should be 

minimum. 

   The minimum number of colors that will be used to color 

the vertices of the given graph G is called the chromatic 

number of the graph and it is denoted by 𝜘(𝐺) 

   A graph is said to be K-color able if it can be colored by 

using k- colors and its chromatic number is K and the graph is 

called K-chromatic graph  

  A Vertex coloring of a graph is a proper coloring of the 

vertex so that no vertex is incident to vertex of the same color. 

A vertex coloring of graph with k colors is called a k vertex 

coloring. 

The smallest number of colors needed for a vertex coloring of 

a graph G is the vertex chromatic number and it is denoted by 

𝜘′(𝐺). Total coloring is a type of coloring of both the vertices 

and edges of a graph .Total coloring is always assumed to be 

proper in the sense that no adjacent vertices no adjacent edges 

and no edge and its end vertices are assigned the same color. 

The chromatic number of a graph G is the fewest colors 

needed in any total coloring of G and is denoted by 𝜘′′(𝐺).  

 On the greedy algorithms which mostly uses the techniques 

of deciding the color of vertices sequentially  in the coloring 

process. greedy algorithms give the minimum number of 

colors for vertex coloring but it need not be a chromatic 

number 

Preliminaries: 

             Graph coloring is one of the well known parameter in 

graph theory and many researchers introduced different types 

of coloring of which vertex coloring is one among them. 

Although a graph is the pictorial representation of real-world 

problem, a matrix is the convenient and useful way of 

representing a graph. 

               Some basic definitions and their remarks are 

presented here under for clear understanding of the algorithm 

proposed in this paper. 
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Definition: 

     Painting all the vertices of a graph with colors such that no 

two adjacent vertices have the same color is called the proper 

coloring or simply coloring of a graph. 

      A graph in which every vertex has been assigned a color 

according to a proper coloring is called a proper colored 

graph. A graph G that requires k different colors for its proper 

coloring, and no less, is called a k -chromatic graph, and the 

number k is called the chromatic number of G. 

2. Three Colors Problem By Using India River Map 

                                     Algorithm 

Step:1 

     Consider the India map connect the whole river point of 

the graph ‘G’ 

Step:2 

     Use graph coloring to determine the least number colors 

than can be used to color                                                                 

the map of India. So that rivers with common boundaries have 

different colors 

Step:3   Problem Solving Strategies: 

i. Assign a label to each river these will be 

vertices 

ii. Use edge to connect the vertices of rivers that 

share borders 

Step:4    Use the procedure for coloring a graph 

a) Label degrees 

 

b) Start coloring with lowest degree vertex 

Step:5 

     The color of each region is the color of the corresponding 

vertex  

     The result is a 3-color graph. It turns out that 3-colors are 

necessary for this although      other configurations are 

possible 

Step:6 

         Hence 𝜓(G)=3 

 

 

 

EXPLANATION OF APPLYING THREE COLORS 

PROBLEM BY USING INDIA RIVER MAP 

1.Consider the India river map connect the whole river point 

of the Graph ‘G’ 

 

2.Assign a label to each river. these will be your vertices 
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3.Use edges to connect the vertices of rivers that share borders 

 

4. Use the procedure for coloring a graph  

a) Label degrees 

b) Start coloring with lowest degree vertex 

 

 

 

 
 

 

5. The color of each region is the color of the 

corresponding vertex. 

The result is a three-color graph. It turns out that 

three colors are necessary for this although other 

configurations are possible 

 

6. Hence  𝜓(G)=3 

3. CONCLUSION 

In this paper we discussed a new algorithm is presented to 

find the proper coloring of any given graph using three 

color problem and which suits all types of graphs and 

how to apply for three colors by using India map river 

with no adjacency and proof of explanation. 
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