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S ABSTRACT
;. The concept of color energy and its relations with topological and color
_ = spectral properties are discussed in [1]. Recently we have defined different
: types of reduced color energy in [2-4]. In this article, we will define and
'om,k classify the class of an admissible or forbidden colored graphs based on their
. color energy and investigate all admissible colored graphs of order six whose

km.:... color energy does not exceed 10 with an arbitrary fixed coloring. We noticed
that, there are exactly 83 admissible connected colored graphs of order six
whose color energy does not exceed 10 with an arbitrary fixed coloring.
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INTRODUCTION

A coloring of graph G is a coloring of its vertices such that no two adjacent vertices receive
the same color. The minimum number of colors needed for coloring of a graph G is called chromatic
number and is denoted by x(G). Recently C. Adiga and et.al., have introduced color matrix, color
energy of graphs and obtained its characterization in [1], also they have investigated many
properties and results on color energy and color eigenvalues of graphs. Throughout the paper, we
shall consider only simple, finite connected colored graphs. The vertex set of colored graph G is
denoted by V(G) and its order by |V(G)| =n and edge set of G is denoted by |E(G)| = m.
Throughout the paper graph mean colored graphs.

The color matrix of a graph is 4, (G) = (a;;), whose entries of a;; are as follows

(1 if v; and v; are adjacent with c(v;) # c(vj)
{ -1, if v; and vj are not adjacent with c(v;) = c(vj)
k 0, otherwise
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The characteristic polynomial of A, (G) is denoted by P, (G, 1) = det(AX(G) — /11). The roots of the
characteristic polynomial are 44 =4, =--- = A, are the eigenvalues of A4,(G). They are called
chromatic eigenvalues of G. Since A, (G) is real and symmetric so its color eigenvalues are also real.
The color energy is defined as
Ey(6) = T1ylAl.

This is called chromatic energy of G. If the distinct color eigenvalues of 4,(G) are 4; > 1, > -+ >
Ay, T < nwith their multiplicities are m; m,,...m,,, then we have

Spece(6) = (G per 7).
ADMISSIBLE COLORED GRAPHS

Clustering and characterizing the graphs through an eigenvalues and graph energy is formal
trend in spectral graph theory and related fields. One can see many monographs on this direction.
For more details see [5-7] and references therein. Now here we will define and classify the class of
admissible colored graphs whose color energy does not exceed 10 and found that, there are exactly
83 admissible connected colored graphs of order six, whose color energy does not exceed 10 with
an arbitrary fixed coloring with y(G) colors. Upper triangular matrices and corresponding color
energy is shown in Table 1 and Table 2 of our early paper [4].

Now we shall state an important property of general class.
Theorem 1.The class C,(a) is finite for any real number a > 1.
Proof of the theorem similar to Theorem 1 of [4].

In this paper we investigate completely (up to six vertices) the class of C;(10) is called
admissible and if other graph impossible (or forbidden) for the class.

If H is any connected colored subgraph of a colored graph G, then by heredity property we
have E, (H) < E, (G) and for any connected colored subgraph of an admissible colored graph is also
admissible. This implies that the method of forbidden subgraphs can be consistently applied.

Next Kn n,..n,,, be the complete m —partite graph. Now will we find admissible class of
graphs initial with K, ,,,. We shall firstly determine the exact values of parameter n,m for which
the colored graph K, ., (n < m) is admissible.

Proposition 1: The graph K, ,, (n < m) is admissible exactly for the following values of parameter
n,m
1. n=1 m=1,2,34,5,
2. n=2, m=2,3,4, and
3. n=3, m= 3.
Proof: Since K, ,, is complete bipartite graph and has spectrum
(—(n +m-1) 1 )
1 n+m-1))
Therefore it will belong to the class C;(10) if and only if 2(n + m — 1) < 10, which easily gives the
statement.
Now we look at Ky, n, . n, complete m —partite graphs. We shall determine the exact values of
parameter n,ny, ...., Ny, for which the graph Ky, 5, » , (M S ny < ... < ny,) is admissible.
Proposition 2: The graph K, ,x (n <m < k) is admissible exactly for the following values of
parameter n,m, k
1. n=1, m=1,k=1,2,3,
Proof: It is easy to check that all the above graphs are admissible. Besides, since the graph K, , i is
forbidden for the values of parameters (n,m, k) = (1,1,4), (2,2,2).

V.S. SHIGEHALLI, BETAGERI KENCHAPPA 48



Vol.4.Issue.4.2016 (Oct-Dec.) Bull.Math.&Stat.Res (ISSN:2348-0580)

Proposition 3: The graph K, ,, x; (n < m < k < [) is admissible exactly for the following values of
parameter n,m, k, [,

1. nm,mLk)=(11,1,1), (1,1,1,2).
Proof: It is easy to check that all the above graphs are admissible. Besides, since the graph K, ,, i ; is
forbidden for the values of parameters (n,m,, k) = (1,1,1,3), (2,2,2,2).By heredity property of
color energy proves the statement.
Proposition 4: The graph K, xip(n <m <k <[ <p) is admissible exactly for the following
values of parameter n,m, k, [, p

1. (nnmLk)=(1,1,1,1,1).

Proposition 5: The graph G = K, n, (M = 6) is admissible if and only if m = 6 and G is the

1Mo,
graph K.

Proof: The graph K is obviously an admissible graph. Besides, the graphs K; 1 11 »and K; are all
forbidden graphs. The statement is immediate.

Proposition6: The null graph G of order n < 6 is admissible.

Proof: Let Gbe null graph of order n. Since ¥(G) = 1 and E, (Ky) = EX(K_n) =2(n-1).

We discuss little more admissible class of graphs.

Proposition7.The null graph G of order n < 6 is admissible.

Proof: Let Gbe null graph of order n. Since ¥(G) = 1 and E, (Ky) = EX(K_n) =2(n—1).
Proposition 8. Let (Kl, "—1)c be the complement of the colored star graph of order n, which is

colored with y colors, is admissible ifn < 7.

0-n—-2) 1

1 1 n—2
admissible if n < 7, on the other hand if for n = 8, then E(K, "‘1)c =12 % 10is forbidden.

Proof. We know that Spec(Kl‘ n—l)c is ( )and E(KL ”‘1)c = 2n -4, therefore is

Proposition 9. Let (K,,,,). be the complement of the colored complete bipartite graph of order n,
which is colored with y colors, is admissible exactly for the following values of parameter m,n, (m <
n)

1. m=1n=12,345,6.

2. m=2,n=1,2,34,5.

3. m=3,n=1,2,34.

Proof.We know that Spec(Km, »), = (—(nl— D _(T - m +11 _ 2)

and Em =2n+m-2) <10 and is admissible for above values of parameters m,n.
Besides, since the graph K,, ., is forbidden for the values of parameters (n, m) = (4, 4), and above;
e, E(Km, n), =2(n+m-2)=2(4+4-2) =12 £ 10.

Proposition 10. If SnO is the colored crown graph of order 2n is admissible if n < 6.

—2(n—-1) 2 0 o ~
1 n—1n) and EX(Sn )—4(71 1) <10 and

hence is admissible if n < 6. Further by the heredity property of color energy provides the

Proof. We know that SpecX(SnO) =(

statement. On the other hand whence n > 7 are forbidden graphs.
. . 0\ _ (c 0)
Next result immediately follows, because EX(Sn ) = E(Sn )C.

Proposition 11. If (Sno) is the complement of the colored crown graph of order 2n is admissible if
n < 6.

Proposition 12. If K, is a cocktail party colored graph of order 2n with y colorsis admissible if n <
2.
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2n—3 -3 1
1 n-— 1n) and
Ey(Kpx2) = 6(n —1) < 10 and hence is admissible if n = 1,and 2. On the other hand n = 3 are

forbidden graphs.

Proof.We know that Spec, (Kpx2) = (

Proposition 13.1f (K, ) is the complement of cocktail party colored graph of order 2n with y(K,,x2)
colorsis admissible if n < 5.

2mi

Proof.The  eigenvalues of (K,xz). are 1,w,w? ...w" 1, where w=en and a, a3,

a®,..a?™ 1, where a = en and E(Kpyxz2)e = 2n < 10. Therefore E(K,y,). admissible whence
n < 5 and further by the heredity property of color energy provides the statement.. For n > 6 are
forbidden graphs.

Proposition 14. If C,,, is a cycle of order 2nis admissible if n < 4,

Proof. We know that E,(Cy,) = |3 —n|+1+n+ Y-l |1 + 2 cos (%)l and is easy to see that

m#¥*n
C,, is admissible if n < 4.

Conclusion
In this article we have discussed admissible and forbidden class of colored graphs whose

energy does not exceed 10 and noticed that they are exactly 83 admissible connected graphs of

order six. See Table 2 of [4].

REFERENCES

[1] Adiga C, Sampathkumar. E., Sriraj M. A., Shrikanth A.S. “Color Energy of Graphs”, Proc.
Jangjeon Math. Soc.,16 (2013), 335-351.

[2] Kenchappa S Betageri, “The Reduced Color Energy of Graphs.” Journal of Computer and
Mathematical Sciences, Volume 7, (1), 2016. P.(13-20).

[3] Kenchappa S Betageri and G H Mokashi., “A Note on Reduced Color Energy of Graphs”,
Journal of Computer and Mathematical Sciences, Volume 7,(4),(2016).

[4] V.S. Shigehalli and BetageriKenchappa S. “Some Results on the Reduced Color Energy of
Graphs”, Bulletin of Mathematics and Statistics Research, Volum 4. Issue 4 (Oct-Nov) 2016.

[5] Mirko. Lepovic, “Some Results on the Reduced Energy of Graphs”, Univ. NovomSaduZb. Red.
Prirod.-Mat. Fak. Ser. 20,2, 43-52 (1990).

[6] MirkolLepovic, “On Graphs whose energy does not exceed 4”, Publications
DE’L’InstituteMathematique, Nouvelle Series 49 (63), 6-16 (1991).

[7]1 A. Torgasev, “Graphs whose energy does not exceed 3”, Czeh. Math. 36 (111) 1986 p (167-
171).

V.S. SHIGEHALLI, BETAGERI KENCHAPPA 50



