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ABSTRACT

In a graphical representation of computer network G(V,E),
processors are represented by vertices v ∈ V and
direct communication links between pairs of processors are
represented by edges e ∈ E. A processor can communicate
with its direct neighbors if they have a common information
protocol. But otherwise, each processor also has a translator
that can be used to convert the protocol. One of the problem
is to find the number of ways of using the translators in
the network with each processor has at least one neighbor
receives the common information, subject to the restriction
that each processor should be able to communicate with all
of its neighbors. This network problem can be analysed using
neighborhood pseudo chromatic polynomial. Neighborhood
pseudo chromatic number of a graph G, denoted by ψnhd(G),
is the maximum number of colors used in a pseudo coloring of
G such that every vertex has at least two vertices in its closed
neighborhood receiving the same color. Neighborhood pseudo
chromatic polynomial is a polynomial of a graph G which
counts the number of distinct ways to neighborhood pseudo
color G with not more than a given number of colors. In this
paper, we find the neighborhood pseudo chromatic polynomial
of some standard graphs.

Keywords: Pseudo coloring, neighborhood pseudo coloring,
improper coloring, chromatic polynomial, neighborhood
pseudo chromatic polynomial.
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1. INTRODUCTION

A coloring of a graph G is called proper if no two adjacent
vertices are assigned the same color. The minimum number of
colors used in such a coloring is called the chromatic number
of G, denoted by χ(G). The chromatic polynomial of a graph
is a polynomial in λ which counts the number of distinct ways
G admits proper coloring with at most λ-colors. George David
Birkhoff introduced the chromatic polynomial in 1912, as an
attempt to prove four color theorem [1]. Some properties of
chromatic polynomials are derived, coefficients and bounds of
the chromatic polynomial are studied in [3, 9].

The concept of pseudo coloring is quite interesting. In this type
of coloring, we can allot same color to the adjacent vertices. In
1969, R. P Gupta [5], introduced a pseudo achromatic number

of a graph G and the concepts are also crucial in studying
certain decomposition problems. In 2018, E. Mphako Banda
[8], introduced k-defect polynomial and called an edge as
bad, if it joins two vertices of the same color. The k-defect
polynomial, φk(G,λ) counts the number of ways of coloring
G with k bad edges with at most λ colors. Jayalakshmi et.al
[7], studied a pseudo coloring called outer sum coloring and
outer sum chromatic number of a graph in 2015.

In 2014, B. Sooryanarayana et.al. [10] introduced a
neighborhood pseudo chromatic number of a graphG, denoted
by ψnhd(G), is the maximum number of colors used in a
pseudo coloring of G such that every vertex has at least
two vertices in its closed neighborhood receiving the same
color. Further M. Jayalakshmi and R. Divya [4] introduced
and obtained neighborhood pseudo chromatic polynomial of a
path. We use the standard terminology the terms not defined
here may be found in [2, 6].

The graph coloring and chromatic polynomial problem has
huge number of applications like resource allocation, image
segmentation, networking etc. The motivation to study
neighborhood pseudo coloring of graphs is because of its real
world application problems.

Consider a graphical representation of computer network
G(V,E) in which processors are represented by vertices
v ∈ V and direct communication links between pairs of
processors are represented by edges e ∈ E. A processor can
communicate with its direct neighbors if they have a common
information(common language) protocol. But otherwise, each
processor also has a translator that can be used to convert
the protocol. In neighborhood pseudo coloring of graphs, we
assign colors to the vertices of a graph such that for each vertex
v, at least one of its neighbors receives the same color as
that of v and the neighborhood pseudo chromatic polynomial
counts the number of distinct ways to neighborhood pseudo
coloring of the vertices of G with at most λ colors. Here,
each processor v can communicate directly with at least one
of its neighbors that receives the same color as that of v and
remaining neighbors of v which receives different colors uses
the different translators to communicate. Therefore, problem
of finding neighborhood pseudo chromatic polynomial with
at most λ colors represents number of ways of using the
translators in the resultant graphical network with at most λ
protocols, subject to the restriction that each processor should
be able to communicate with all of its neighbors.
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2. NEIGHBORHOOD PSEUDO CHROMATIC
POLYNOMIAL OF GRAPHS

A pseudo coloring of a connected graph G, in which every
vertex has at least two vertices in its closed neighborhood
receiving the same color is called Neighborhood pseudo
coloring of G and the maximum number of colors used for
such a coloring is called neighborhood pseudo chromatic
number of a graph G, denoted by ψnhd(G).

Definition 2.1. For given λ colors, a neighborhood pseudo
chromatic polynomial of a graph G of order n denoted by
Pnhd(G,λ) is a polynomial in λ which counts the number
of distinct ways to neighborhood pseudo color the vertices
of G with at most λ colors and is given by Pnhd(G,λ) =
λ∑
k=1

(λCk) cnhd(G, k) where, cnhd(G, k) represents possible

number of distinct neighborhood pseudo coloring of V (G)
with exactly k colors and is called the kth coefficient of
neighborhood pseudo chromatic polynomial.

Remark 2.2. The neighborhood pseudo chromatic polynomial
of a disconnected graph having non trivial components is the
product of the neighborhood pseudo chromatic polynomial of
its components by product rule. Also, parallel edges and self
loop does not contribute to Pnhd(G,λ). Hence, we consider
non trivial, connected, simple, finite graph.

Remark 2.3. For every graph G of order n, it is obvious that
G can be colored exactly once with one color which imply
cnhd(G, 1) = 1. Hence, Pnhd(G,λ) = λ and Pnhd(G,λ) = 1
when λ = 1.

Remark 2.4. By the definition of neighborhood pseudo
coloring, 1 ≤ ψnhd(G) ≤ n − 1 and at most ψnhd(G) colors
can be used for any neighborhood pseudo coloring of G which
implies cnhd(G, k) = 0 when k > ψnhd(G). Therefore,

Pnhd(G,λ) =

ψnhd(G)∑
k=1

(λCk) cnhd(G, k).

Remark 2.5. For any graph G of order n and for any positive
integer k with 1 ≤ k ≤ ψnhd(G), by Definition 2.1,

cnhd(G, k) =Pnhd(G, k)− kCk−1(cnhd(G, k − 1))

− kCk−2(cnhd(G, k − 2))− · · ·
− kC2(cnhd(G, 2))− kC1(cnhd(G, 1))

=Pnhd(G, k)− kCk−1(cnhd(G, k − 1))

− kCk−2(cnhd(G, k − 2))− · · ·
− kC2(cnhd(G, 2))− k.

Theorem 2.6. For any graph G on n vertices and for any
positive integers m,λ ≥ 1,

Pnhd(G�Km, λ) = λn.

Proof. Every vertex of a graph G is adjacent to m pendant
vertices, the neighborhood pseudo coloring of each vertex of
G is satisfied by the corresponding adjacent pendant vertices.

Therefore, ψnhd(G�Km) = n and every vertex of G has the
possibility of coloring in λways. Hence, Pnhd(G�Km, λ) =
λn.

Instead of attaching exactly m pendent vetices at each vertex
of G as in Theorem 2.6, one can attach un equal number of
pendents with at least one at each vertex without effecting
the result. Thus, we record this fact in form of the following
corollary.

Corollary 2.7. Let G be graph having at least one pendent
vertex at every vertex of degree at least 2, and G1 be the
graph obtained byG by deleting all the pendent vertices. Then
Pnhd(G,λ) = λ|V (G1)|.

Remark 2.8. From article [4], Neighborhood pseudo
chromatic polynomial of Pn is

Pnhd(Pn, λ) =
λ∑
k=1

λCk cnhd(Pn, k)

with

cnhd(Pn, k) =an−1(k)− kCk−1(cnhd(Pn, k − 1))

− kCk−2(cnhd(Pn, k − 2))− . . .
− kC2(cnhd(Pn, 2))− k

where,

an−1(k) =


2n−2 if n ≥ 4 and k = 2.

k
2
[(1 +

√
k − 1)n−2 + (1−

√
k − 1)n−2]

if n ≥ 2k and k ≥ 3.

But it is interesting to observe that, from Theorem 2.6, for the
comb graph Pn �K1 with n ≥ 3, Pnhd(Pn �K1, λ) = λn.

2.1. Neighborhood pseudo chromatic polynomial of
complete graph

Let Kn, n ≥ 3 be a vertex labeled complete graph with
V (Kn) = {v1, v2, v3, . . . , vn}.

Lemma 2.9. For a positive integer λ < n,

Pnhd(Kn, λ) = λn.

Proof. By pigeonhole principle, if n vertices(pigeonhole) has
to receive λ colors(pigeons) with n > λ, then at least
two vertices of Kn receive the same color , which satisfies
neighborhood pseudo coloring of Kn. Hence, each vertex of
Kn has the possibility of receiving λ colors and therefore, the
complete graphKn can be neighborhood pseudo colored in λn

ways with at most λ colors.

Lemma 2.10. For a positive integer k < n,

cnhd(Kn, k) = kn − kCk−1(cnhd(Kn, k − 1))−
kCk−2(cnhd(Kn, k − 2))− · · ·−
kC2(cnhd(Kn, 2))− k.
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Proof. Proof follows from the Remark 2.5 and Lemma 2.9 as
number of ways of neighborhood pseudo coloring ofKn using
at most k colors is kn.

Theorem 2.11. For complete graph Kn, n ≥ 3 with given λ
colors is

Pnhd(Kn, λ) =


λn if λ < n,
n−1∑
k=1

λCk cnhd(Kn, k) if λ ≥ n.

where cnhd(Kn, k) is as given in the Lemma 2.10.

Proof. If λ < n, then the result follows from Lemma 2.9. Let
λ ≥ n. Then, as ψnhd(Kn) = n− 1, we get cnhd(Kn, k) = 0
for all k > n − 1 and hence the theorem by Remark 2.4 and
Lemma 2.10.

Corollary 2.12. For n ≥ 3,

Pnhd(Kn �K1, λ) = λn.

Definition 2.13. For the integers, n, k with n ≥ k, the sum
1
k!

k∑
j=0

(−1)j(kCk−j)(k − j)n, denoted by S(n, k), is called

sterling number of the second kind.

Remark 2.14. The number S(n, k) represents the number
of ways in which it is possible to distribute the n distinct
objects into k identical containers with no container left empty.

Further,
k∑
j=0

(−1)j(kCk−j)(k − j)n represents the number of

ways to distribute the n distinct objects into k non-identical
containers with no container left empty and is equal to k!
S(n, k)

Lemma 2.15. For the complete graphKn and for any positive
integer k < n,

cnhd(Kn, k) =
k∑
j=0

(−1)j(kCk−j)(k − j)n.

Proof. The kth coefficient of neighborhood pseudo chromatic
polynomial, cnhd(Kn, k) is the number of distinct ways to
neighborhood pseudo coloring of V (Kn) with exactly k
colors, which is equal to the number of ways to distribute the
n distinct vertices with k non identical colors. Therefore, from
Definition 2.13,

cnhd(Kn, k) = k! S(n, k) =
k∑
j=0

(−1)j(kCk−j)(k − j)n.

Lemma 2.16. Let G1 be the graph obtained from deleting at
least one pendant edge from the graph Kn �K1, n ≥ 3. Then
Pnhd(G1, λ) = Pnhd(Kn, λ).

Proof. Consider G = Kn � K1 with V (Kn) =
{v1, v2, . . . , vn} and ui be the pendant vertex adjacent to vi
for all i, 1 ≤ i ≤ n. Let G1 be the graph obtained from G
by deleting l, l ≥ 1 pendant vertices say u1, u2, . . . , ul. But
then, to satisfy neighborhood pseudo coloring of the vertices
v1, v2, . . . , vl ofG1, at least two vertices ofKn should receives
the same color and hence number of ways of neighborhood
pseudo coloring of V (G1) is same as that of V (Kn).

2.2. Neighborhood pseudo chromatic polynomial of
family of star graphs

Let K1,n, n ≥ 2 be a vertex labeled star graph with u as the
central vertex, v1, v2, v3, . . . , vn are the pendant vertices and
e1, e2, e3, . . . , en where ei = uvi, 1 ≤ i ≤ n are the edges.

Theorem 2.17. For a star graph K1,n with n ≥ 2,
Pnhd(K1,n, λ) = λ.

Proof. Neighborhood pseudo chromatic number of K1,n is
one, as n pendant vertices of K1,n should receive the same
color as that of the central vertex. Hence, cnhd(K1,n, k) = 0

for k ≥ 2 and Pnhd(K1,n, λ) =
λ∑
k=1

λCk cnhd(K1,n, k)

= λC1 cnhd(K1,n, 1) = λ.

The multi-star graph Kn(a1, a2, a3, ...., am) is obtained by
joining ai (ai > 0 for every i) pendant edges to the ith

vertex of Kn for every i with 1 ≤ i ≤ n. In particular,
K2(a1, a2), K3(a1, a2, a3) are the double-star, triple-star
graphs respectively.

Theorem 2.18. For a multi-star graph
Kn(a1, a2, a3, ...., am), Pnhd((Kn(a1, a2, a3, ...., am), λ) =
λn.
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Figure 1: Neighborhood pseudo coloring of double-star and
triple-star graphs.

Proof. By the definition of multi-star graph, every vertex vi
of Kn is attached with ai pendant vertices for every i with
1 ≤ i ≤ n and the criteria of neighborhood pseudo coloring
of vi is satisfied by ai pendant vertices. Therefore, each vertex
of Kn can receive any of the λ colors. Thus, neighborhood
pseudo chromatic polynomial of multi-star graph is λn.

Corollary 2.19. Neighborhood pseudo chromatic polynomial
of double-star, bi-star graphs is λ2.

Definition 2.20. The line graph L(G) of a graph G is the
graph whose vertex set is E(G) and two vertices of L(G) are
adjacent if the corresponding edges of G are adjacent.
The subdivision graph S(G) is the graph obtained from G by
replacing each edge uv by path uwv.
The middle graph M(G) of a graph G is the graph whose
vertex set is V (G) ∪ E(G) and two vertices of M(G) are
adjacent if either they are adjacent edges of G or one is a
vertex of G and other is an edge incident with it.
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Theorem 2.21. For a star graph K1,n with n ≥ 3,

(i)Pnhd(L(K1,n), λ) =


λn if λ < n.
n−1∑
k=1

λCk k! S(n, k)

if λ ≥ n.

(ii)Pnhd(S(K1,n), λ) =


λn+1 if λ < n+ 1.

n∑
k=1

λCk k! S(n+ 1, k)

if λ ≥ n+ 1.

(iii)Pnhd(M(K1,n), λ) =


λn+1 ifλ < n+ 1.

n∑
k=1

λCk k! S(n+ 1, k)

if λ ≥ n+ 1.

Proof. For a star graph K1,n, |V (K1,n)| = n + 1 and
|E(K1,n)| = n.

(i) By the definition of line graph,L(K1,n) = Kn and hence,
Pnhd(L(K1,n), λ) = Pnhd(Kn, λ).

(ii) For subdivision
graph of star graph S(K1,n), |V (S(K1,n))| = 2n + 1
and |E(S(K1,n))| = 2n. Let every edge uvi of K1,n is
replaced by the path uwivi, for every i with 1 ≤ i ≤ n in
S(K1,n). Then, criteria of neighborhood pseudo coloring
of wi is satisfied by vi, for every i with 1 ≤ i ≤ n and the
central vertex u should receive the same color as that of
any of its adjacent vertices. Hence, ψnhd(S(K1,n)) = n.
The following two cases arises.
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Figure 2: Neighborhood pseudo coloring of subdivision and
middle graph of star graph.

Case a. λ < n+ 1.
In this case, every wi, 1 ≤ i ≤ n and the central vertex
u (total n + 1 vertices) has the possibility of receiving λ
colors. Each pendant vertex vi, 1 ≤ i ≤ n should receive
the same color as that of wi, to satisfy the neighborhood
pseudo coloring. Therefore, Pnhd(S(K1,n)) = λn+1.

Case b. λ ≥ n+ 1.
In this case, ψnhd(S(K1,n)) = n which imply
cnhd(S(K1,n), k) = 0 when k > n. Hence,

Pnhd(S(K1,n), λ) =
n∑
k=1

(λCk) cnhd(S(K1,n), k)

where, cnhd(S(K1,n), k) for k ≤ n is k! times of
the sterling number S(n + 1, k), because number of
ways of neighborhood pseudo coloring of the vertices
u,w1, w2, . . . , wn in S(K1,n) is similar to that of

V (Kn+1). Hence, Pnhd(S(K1,n), λ) =
n∑
k=1

(λCk) k!

S(n+ 1, k).

(iii) By the definition of middle graph, each edge ei, 1 ≤
i ≤ n in K1,n is subdivided by the vertices ui in
M(K1,n) and the vertices {u, u1, u2, . . . , un} induce a
clique Kn+1. Therefore, M(K1,n) is isomorphic to the
graph (Kn+1�K1)−e, where e is a pendant edge. Hence,
by Lemma 2.16,

Pnhd(M(K1,n), λ)

= Pnhd((Kn+1 �K1)− e, λ)
= Pnhd(Kn+1, λ)

=

 λn+1 if λ < n+ 1
n∑
k=1

λCk k! S(n+ 1, k)) otherwise.

Theorem 2.22. For a given positive integer n, λ and any
graph G of order n, λ ≤ Pnhd(G,λ) ≤ λn for λ < n and

λ ≤ Pnhd(G,λ) ≤
n∑
k=1

(λCk k! S(n+ 1, k)) for λ ≥ n.

Proof. For any graph G of order n, 1 ≤ ψnhd(G) ≤ n − 1
and ψnhd(G) = 1 if and only if G = K1,n−1. Hence
Pnhd(K1,n−1, λ) = λ, is the minimum value of Pnhd(G,λ).
Also by the definition of neighborhood pseudo coloring,
ψnhd(G) is maximum only if G = Kn. Hence Pnhd(G,λ)
is maximum for the complete graph Kn using the fact that
number of possibilities of coloring is more as the given graph
accommodate more number of colors.

Corollary 2.23. For a given positive integer n, λ and any
graph G of order n, Pnhd(K1,n−1, λ) ≤ Pnhd(G,λ) ≤
Pnhd(Kn, λ).

Theorem 2.24. For complete bipartite graph Km,n, m ≤ n,
m ≥ 2 is Pnhd(Km,n, λ) = λm+n for λ < m.

Proof. Let V (Km,n) = V1 ∪ V2. As λ < m ≤ n, by
pigeon hole principle, for any choice of neighborhood pseudo
coloring coloring the vertices of V1, at least two vertices of V1
receives the same color, from which any coloring of vertices
of V2 satisfies the property of neighborhood pseudo coloring
and vice-versa. Hence, each vertex of Km,n (total of m + n
vertices) has a choice of λways of coloring. Pnhd(Km,n, λ) =
λm+n.

2.3. Neighborhood pseudo chromatic polynomial of a
cycle

Let Cn be a cycle of order n with V (Cn) = {v1, v2, . . . , vn}
and E(Cn) = {vivi+1 : 1 ≤ i ≤ n− 1} ∪ {vnv1}.
From article [10], ψnhd(Cn) = bn2 c and from article [4],
neighborhood pseudo chromatic polynomial of Pn is

Pnhd(Pn, λ) =
λ∑
k=1

λCk cnhd(Pn, k)
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with

cnhd(Pn, k) =an−1(k)− kCk−1(cnhd(Pn, k − 1))

− kCk−2(cnhd(Pn, k − 2))− . . .
− kC2(cnhd(Pn, 2))− k

where,

an−1(k) =


2n−2 if n ≥ 4 and k = 2.

k
2
[(1 +

√
k − 1)n−2 + (1−

√
k − 1)n−2]

if n ≥ 2k and k ≥ 3.

Here, ai(k) represents the number of possibilities of
neighborhood pseudo coloring of the vertex vi of path Pn with
k colors and this result is used to obtain neighborhood pseudo
chromatic polynomial of a cycle.

Theorem 2.25. For n ≥ 3, Pnhd(Cn, 2) = 2n.

Proof. For each vertex v of Cn, N [v] has three vertices and as
λ = 2, by pigeon hole principle, for any choice of coloring
of v, at least two vertices of N [v] receives the same color,
which satisfies the criteria of neighborhood pseudo coloring of
the vertex v. Hence, each vertex of Cn can be neighborhood
pseudo colored by either 1 or 2 which implies Pnhd(Cn, 2) =
2n.

Corollary 2.26. For n ≥ 3, cnhd(Cn, 2) = 2n − 2.

Theorem 2.27. For 3 ≤ n ≤ 5, Pnhd(Cn, λ) = (2n−1 −
1)λ2 + (2− 2n−1)λ.

Proof. For 3 ≤ n ≤ 5, ψnhd(Cn) = 2. This implies,
cnhd(Cn, k) = 0 for k > 2. Therefore,

Pnhd(Cn, λ) =
2∑
k=1

λCk cnhd(Cn, k)

= λC2 (2
n − 2) + λ

= λ(λ−1)
2 (2n − 2) + λ

= (2n−1 − 1)λ2 + (2− 2n−1)λ.

Theorem 2.28. For n ≥ 6, Pnhd(Cn, 3) = 3{ 32 [(1 +
√
2)n +

(1−
√
2)n]} − {5(3n−4) + 3(2n−4) + 30n− 159}.

Proof. Let G = Cn − vnv1 = Pn. Let ai(3) represents the
number of possibilities of neighborhood pseudo coloring of
the vertex vi of path Pn with 3 colors say 1, 2, 3, assuming
the vertices till vi−1 are already been colored using the
criteria of neighborhood pseudo coloring. Let bi(3) represents
the number of possibilities of neighborhood pseudo coloring
of the vertex vi of path Pn with 3 colors assuming the
vertices till vi−1, are already been colored using the criteria
of neighborhood pseudo coloring except the vertex v1. Then,
bi(3) = ai+1(3). Particularly, bn(3) = an+1(3). Now if
edge vnv1 is joined to graph G to get Cn. Then, the following
combination of coloring the vertices vn−1, vn are discarded to
satisfy the neighborhood pseudo coloring of the vertices of Cn
and let E(Cn, 3) represents the number of possibilities which
are eliminated from bn(3). The following are the possibilities
of coloring to be discarded.

For n = 6.

i. If c(v1) = 1 then c(vn−1) 6= 2, c(vn) 6= 3 and there are 8
such possibilities.

ii. If c(v1) = 1 then c(vn−1) 6= 3, c(vn) 6= 2 and there are 8
such possibilities.

iii. If c(v1) = 1, c(v2) = 2 then c(vn) 6= 3 and there are 5
such possibilities.

iv. If c(v1) = 1, c(v2) = 3 then c(vn) 6= 2 and there are 5
such possibilities.

Similar 26 eliminations exists when c(v1) = 2 and c(v1) = 3.
Hence,

E(C6, 3)

=3(26)

=3(16 + 10)

=3[36−4 + 7(6− 5) + (6− 6) + 2(36−5 + 26−5 + (6− 6))]

=3[3n−4 + 7(n− 5) + (n− 6) + 2(3n−5 + 2n−5 + n− 6)].

For n = 7.

i. If c(v1) = 1 then c(vn−1) 6= 2, c(vn) 6= 3 and there are 21
such possibilities.

ii. If c(v1) = 1 then c(vn−1) 6= 3, c(vn) 6= 2 and there are 21
such possibilities.

iii. If c(v1) = 1, c(v2) = 2 then c(vn) 6= 3 and there are 14
such possibilities.

iv. If c(v1) = 1, c(v2) = 3 then c(vn) 6= 2 and there are 14
such possibilities.

Similar 70 eliminations exists when c(v1) = 2 and c(v1) = 3.
Hence, E(C7, 3) = 3(70)

= 3(42 + 28)

= 3[37−4 + 7(7 − 5) + (7 − 6) + 2(37−5 +
27−5 + (7− 6))]

= 3[3n−4 + 7(n − 5) + (n − 6) + 2(3n−5 +
2n−5 + n− 6)] when n = 7.

For n = 8.

i. If c(v1) = 1 then c(vn−1) 6= 2, c(vn) 6= 3 and there are 52
such possibilities.

ii. If c(v1) = 1 then c(vn−1) 6= 3, c(vn) 6= 2 and there are 52
such possibilities.

iii. If c(v1) = 1, c(v2) = 2 then c(vn) 6= 3 and there are 37
such possibilities.

iv. If c(v1) = 1, c(v2) = 3 then c(vn) 6= 2 and there are 37
such possibilities.
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Similar 178 eliminations exists when c(v1) = 2 and c(v1) = 3.
Hence, E(C8, 3) = 3(178)

= 3(104 + 74)

= 3[38−4 + 7(8 − 5) + (8 − 6) + 2(38−5 +
28−5 + (8− 6))]

= 3[3n−4 + 7(n − 5) + (n − 6) + 2(3n−5 +
2n−5 + n− 6)] when n = 8.
Continuing similarly, we have,
E(Cn, 3) = 3[3n−4 +7(n− 5)+ (n− 6)+ 2(3n−5 +2n−5 +
n− 6)]

= 3(3n−4)+21(n−5)+3(n−6)+2(3n−4)+3(2n−4)+
6(n− 6)

= 5(3n−4) + 3(2n−4) + 30n− 159.
Therefore, Pnhd(Cn, 3) = bn(3)− E(Cn, 3) , where bn(3) =
an+1(3) =

3
2 [(1 +

√
2)n + (1−

√
2)n].

Thus, Pnhd(Cn, 3) = 3
2 [(1+

√
2)n+(1−

√
2)n]−{5(3n−4)+

3(2n−4) + 30n− 159}.

Corollary 2.29. For n ≥ 6, cnhd(Cn, 3) = 3
2 [(1 +

√
2)n +

(1−
√
2)n]− {5(3n−4) + 3(2n−4) + 30n− 159} − 2n.

Proof. Proof follows as cnhd(Cn, 3) = Pnhd(Cn, 3) −
Pnhd(Cn, 2).

Corollary 2.30. For 6 ≤ n ≤ 7,
Pnhd(Cn, λ) =

λC1 +
λ C2 (2

n − 2) +λ C3 { 32 [(1 +
√
2)n +

(1−
√
2)n]− {5(3n−4) + 3(2n−4) + 30n− 159} − 2n}.

3. CONCLUSION

We have obtained the neighborhood pseudo chromatic
polynomial of complete graph, some families of star graph,
corona product of any graph G with K1 and bound for the
neighborhood pseudo chromatic polynomial.
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