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Abstract - Graph coloring problem is to find the minimal number of colors to color nodes of a graph in such a way that 
every two nodes linked by an edge have different colors. A Novel Vertex coloring algorithm has been presented. As a result 

of applying vertex coloring algorithm no two nodes are to be allocated in same color if they are adjacent in graph. Graph 
coloring and its generalizations are useful tools in modelling a wide variety of scheduling and assignment problems. 
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I. INTRODUCTION 

 

1.1. Vertex Coloring 

It is a way of coloring the vertices of a graph such 

that no two adjacent vertex share the same color this 

is called a vertex coloring [1] 

 

Vertex coloring is the most common graph coloring 

problem. The problem is, given m colors, find a way 

of coloring the vertices of a graph such that no two 

adjacent vertices are colored using same color. The 
other graph coloring problems like Edge 

Coloring (No vertex is incident to two edges of same 

color) and Face Coloring (Geographical Map 

Coloring) can be transformed into vertex coloring. 

 

Chromatic Number: The smallest number of colors 

needed to color a graph G is called its chromatic 

number. For example, the following can be colored 

minimum 3colors [2]. 

 

 
Fig.1.  3-Colored Graph 

 

II. ALGORITHM FOR VERTEX   COLORING  

 

2.1. Graph 

Take a graph with 7 nodes  

 
GraphG (V, E) with 7 nodes 

A [N][N]: Adjacency matrix for Graph G (V, E) 

 

N N1 N2 N3 N4 N5 N6 N7 

N1 0 1 1 1 1 1 0 

N2 1 0 1 1 1 1 0 

N3 1 1 0 1 1 1 1 

N4 1 1 1 0 0 1 0 

N5 1 1 1 0 0 1 1 

N6 1 1 1 1 1 0 1 

N7 0 0 1 0 1 1 0 

 

Above matrixA [N][N] is adjacency matrix for 7 

nodes, where A[i] [j] for all i, j   if   A[i][j] ==1 

Thennode i and j are adjacent   

Else if A[i][j] ==0 then node i and j are not adjacent 

 

2.2. Algorithm 

Input: Array A[N][N]: adjacency matrixof 
Nvertices. 

N is the number of vertex in a graph. 

CO[N]: array which store color for N vertex 

Variables: i,j,c,N 

 

Initialize CO[1]=1 assigning chromatic color 1 

to first  vertex. 

for i=2 to N {for each Vertex of graph G (V, 

E)} 

q=0    

                       for c=1to i {for each color (c) 

number less than current vertex number(I)} 
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                          If(q==0) 

                            p=0            

 
                            for j=1 to i {for each vertex of 

Graph(V,E) from start to i} 

If(p==0) 

                                    If CO[j]==c or j==i {  

Check  either  vertex j contain color c or not } 

                                        If A[i][j]==1{if i  and j 

are adjacent ,check for next value of j} 

                                               p++ 

                                        end    

                                        else 

                                               if j==i 

                                                  CO[i]=c { color 
c can be assigned to vertex if j becomes equals i 

} 

                                                      q++ 

                                               end 

                                  end 

                              end 

                          end                

                       end 

                end 

             end 

 

Applying algorithm for vertex coloring on A [N] [N] 
 

CO [N]: 

N1 N2 N3 N4 N5 N6 N7 

1 2 3 4 4 5 1 

 
CO [N]: A single dimension array, an entry in this 

array gives unique color to corresponding vertex of 

graph G1 such that no two adjacent vertex contain 

same color. 

 

2.3. Space Complexity 

 

 Two dimensional arrayA[N][N] and  Single 

dimension array CO[N]  ,so Space complexity is 

O(N^2+N)=O(N^2). 

 

2.4. Time Complexity 
For   i=1 to N  

For    C=1 to i 

For     j=1 to i 

For each value of i   inner most loop 

Complexity is i^2     so   total time in  

Worst case = (1^2+2^2+3^2+4^2+5^2……..N^2)  

= (N (N+1) (2N+1))/6 =>O (N^3) 

 

III. SCHEDULING 

 

Vertex coloring models to a number of scheduling 
problems [4]. In the cleanest form, a given set of jobs 

need to be assigned to time slots, each job requires 

one such slot. Jobs can be scheduled in any order, but 

pairs of jobs may be in conflict in the sense that they 

may not be assigned to the same time slot, for 

example because they both rely on a shared resource. 
The corresponding graph contains a vertex for every 

job and an edge for every conflicting pair of jobs. The 

chromatic number of the graph is exactly the 

minimum makespan, the optimal time to finish all 

jobs without conflicts. 

Details of the scheduling problem define the structure 

of the graph. For example, when assigning aircraft to 

flights, the resulting conflict graph is an interval 

graph, so the coloring problem can be solved 

efficiently. In bandwidth allocation to radio stations, 

the resulting conflict graph is a unit disk graph, so the 

coloring problem is 3-approximable. 
 

IV. MINIMUN SUM COLORING 

 

In minimum sum coloring, the sum of the colors 

assigned to the vertices is minimal in the graph. The 

minimum sum coloring technique can be applied to 

the scheduling theory of minimizing the sum of 

completion times of the jobs. That is the sum of the 

finish times in a multi coloring is equal to the sum of 

completion times in the corresponding schedule [3]. 

 
CO [N]: 

 

P1 P2 P3 P4 P5 P6 P7 

1 2 3 4 4 5 1 

 

Let us assume that in above array there are 7 

process  

There is a 1-1 correspondence between the feasible 

scheduling of the jobs and the colorings of the graph 

[3]. 

 

Finish time of processes are the color assigned to 

their Corresponding vertices.     

 

       SUM of process’s finish time = 1+2+3+4+4+5+1=20 

 

Let take an array CV [MAX], MAX is the maximum 
color in CO [N]. CV[i] is frequency of color i in 

graph or for corresponding schedule in time slot I, 

CV[i] processes are to be allocated. 

 

CV [N]: 

 

i 1 2 3 4 5 

CV[i]   2 1 1 2 1 

 

After sorting above array CV [max] 

CV [N]:  

  

i 1 2 3 4 5 

cv[i] 2 2 1 1 1 

 

https://en.wikipedia.org/wiki/Scheduling_(computing)
https://en.wikipedia.org/wiki/Scheduling_(computing)
https://en.wikipedia.org/wiki/Scheduling_(computing)
https://en.wikipedia.org/wiki/Interval_graph
https://en.wikipedia.org/wiki/Interval_graph
https://en.wikipedia.org/wiki/Bandwidth_allocation
https://en.wikipedia.org/wiki/Unit_disk_graph


International Journal of Advances in Electronics and Computer Science, ISSN: 2394-2835 Volume-4, Issue-5, May-2017 

http://iraj.in 

Graph Coloring Algorithm 

 

44 

The sorted array denotes  that   timeslots of processes 

are exchanged such that more number of  processes  
execute in earlier time slot .Now applying minimum 

sum coloring in graph  using sorted  array cv. 

 

2*1+2*2+3*1+4*1+5*1=16 is SUM of completion 

times of the processes. While in previous scenario 

sum was 20. 

 

Besides minimizing the make span, another well-

studied goal in scheduling theory is to minimize the 

sum of completion times of the jobs, which is the 

same as minimizing the average completion time [3]. 

 

V. REGISTER ALLOCATION 

 

A compiler is a computer program that translates 

one computer language into another. To improve the 

execution time of the resulting code, one of the 

techniques of compiler optimization is register 

allocation, where the most frequently used values of 

the compiled program are kept in the fast processor 

registers. Ideally, values are assigned to registers so 

that they can all reside in the registers when they are 

used. 
 

The textbook approach to this problem is to model it 

as a graph coloring problem [5]. The compiler 
constructs an interference graph, where vertices are 

variables and an edge connects two vertices if they 

are needed at the same time. If the graph can be 

colored with k colors then any set of variables needed 

at the same time can be stored in at most k registers. 

 

CONCLUSIONS 

The main motive of this paper is to present the new 

Graph Coloring Algorithm with its space and time 

complexity, this algorithm can be applied to so many 

applications based on Graph coloring. 
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