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Abstract In this paper, the results on r-dynamic coloring of R-vertex corona of graphs are
extracted. i.e., R-vertex corona of path with cycle, path with complete graph, cycle with path
and complete graph with path.

1 Introduction

The R- graphs concept was first introduced by D. M. Cvetkovic et. al.[3]. R(G) is obtained by
adding a verticeswe and joiningwe to the vertices of ewhere e ε E(G). The newly added vertices
are denoted as I(G) such that I(G) = V (R(G))/V (G). It is can also named as an edge corona,
which is from R(G) to a singleton graph. The concept R(G) are widely in the spectra of graph
theory which deals with the spectra of matrices that associates with graph and the properties of
graph. Several researchers have also examined R-graph with many operations such as R-vertex
corona, R-edge corona, the R-vertex neighbourhood corona, the R-edge neighbourhood corona
and so on. This can be seen in the following papers [2], [4], [6]. Now, in this article we have
combined the R-vertex corona with r- dynamic coloring.

The r-dynamic coloring which was introduced by Montgomery [8]. It is an proper vertex
coloring which is extended from dynamic coloring. An r-dynamic coloring is defined by the
following mapping c : V (G)→ {1, 2, · · · , k} it satisfy two condition:

c(u) 6= c(v) (1.1)

|c(N(v)| > min {r, d(v)} (1.2)

Where, N(v) denote the neighborhood vertices of v and d(v) denote the degree of the vertex
v. At r = 1 the 1-dynamic chromatic number is equal to the chromatic number of the graph
and at r = 2 it is called as dynamic chromatic number. The r-values can be extended upto to
the maximum degree ∆. Montogomery have also shows that χ2(G) − χ(G) ≤ 2, for r-regular
graph. Also, the bounds of r-dynamic coloring was given minimum and maximum degree. The
r-dynamic chromatic number of some graphs and their bounds are studied in [1], [5], [7], [9].

In the next section, we study the basic prelimiaries of graph theory and some preliminary
lemmas which can be used in the section 3. In the section 3 the exact values of r- dynamic
coloring of R-vertex corona of graphs such as path with cycle, path with complete graph, cycle
with path and complete graph with path are given.

2 Preliminaries

In this section, we deals with some basic definitions and some preliminary lemmas which are
carried throughout the next section. A graph G consist of a pair (V (G), E(G)) where V (G) is
the set of vertices and E(G) are the edges. A graph which has an identical ends at the edge are
called as loop. A graph which has no loops, and undirected graph are said to be simple. Then a
graph is said to be finite if the order and size of the graph are finite. In this work, we considered
the simple, connected and undirected graph. The maximum and minimum degrees of the graph
G are denoted as δ(G) and ∆(G).

A path between two distinct vertices v and w of G are in sequence of ordered adjacent and
(q0 = v, q1, q2, · · · , ql−1 = w) in V (G) are pairwise adjacent. A cycle is with n vertices (n ≥ 3)
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and n edges. It is a sequence of the vertices that begins and end at the same vertex, so that each
vertex is with degree 2. A graph is said to be Complete if any of the two vertices are adjacent. It
is denoted as Kn.

An proper r-dynamic coloring is a map of c : V (G)→ {1, 2, · · · , k} which assigns k-colors
to the vertices. An r-dynamic chromatic number is the minimal coloring of a graph G which is
r-dynamic k-colorable.

R-vertex corona of G1 and G2 are constructed from the vertex disjoint R(G1) and |V (G1)|
copies of G2 by combining the j-th vertex of G1 to every vertex in the j-th copy of G2. It
is denoted as G(R)

1 � G2. The following lemmas and theorem are the basic results which are
needed for the next section.

Lemma 2.1. Let G be an finite, connected graph. the following conditions hold:
(1) χr(G) ≤ χr+1(G).
(2) χr(G) ≥ min{r,∆(G)}+ 1.
(3) χ(G) = χ1(G) ≤ χ2(G) ≤ · · · ≤ χ∆(G)(G).
(4) At r ≥ ∆(G), then χr(G) = χ∆(G)(G).

Theorem 2.2. For any positive integer n ≥ 1, then χr[(Kn)] = n.

Theorem 2.3. For any positive integers r ≥ 2 and n, then

χr[(Cn)] =


5, for n = 5
3, for n = 0(mod3) (1.3)
4, otherwise

In the next section, the r-dynamic coloring deals with R-vertex corona of some connected
graphs such as path with cycle, path with complete graph, cycle with path and complete graph
with path.

3 Main Results

Theorem 3.1. For any positive integers r, m ≥ 2 and n ≥ 3, the r- dynamic coloring ofR-vertex
corona of path with cycle P (R)

m � Cn are

χr[P
(R)
m � Cn] =



3, for 1 ≤ r ≤ 2, n is even
4, for 1 ≤ r ≤ 2, n is odd
4, for r = 3, n ≡ 0(mod 3)
5, for 3 ≤ r ≤ 4, n ≡ 1, 2(mod 3)
6, for 3 ≤ r ≤ 4, n = 20l+ 5, l ∈W
r + 1, otherwise

Proof. Let V [P (R)
m �Cn] = {ui, u′k, uij : iε[1,m], jε[1, n], kε[1,m−1]}, where ui be the vertices

of path graph Pm, vertices of u′k be the vertices of R-graph of path P (R)
m and uij be the vertices

of Cn. In R-vertex corona of P (R)
m � Cn the m-copies of Cn are connected to each vertices of

Pm. The order and the size of the graph P (R)
m � Cn are |V [P (R)

m � Cn]| = mn+ (2m − 1) and
|E[P (R)

m �Cn]| = 3(m−1)+m(2n). The minimum and maximum degree are δ(P (R)
m �Cn) = 2,

∆(P
(R)
m � Cn) = n+ 2 for m = 2 and ∆(P

(R)
m � Cn) = n+ 4 for m ≥ 2.

Case :1 1 ≤ r ≤ 2
To determine 1, 2-dynamic coloring of P (R)

m � Cn, consider a function c1, such that c1 :
V [P

(R)
m � Cn]→ {1, 2, · · · , k}

c1(ui) = {1, 2}, for 1 ≤ i ≤ m
c1(u

′
k) = 3, for 1 ≤ k ≤ m− 1
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When n is even,

c1(uij) = {2, 3}, for i is odd, 1 ≤ i ≤ m, 1 ≤ j ≤ n
c1(uij) = {1, 3}, for i is even, 1 ≤ i ≤ m, 1 ≤ j ≤ n

Thus, χr[P
(R)
m � Cn] ≤ 3. From the lemma 2.1, it is clear that χr[P

(R)
m � Cn] ≥ 3. Hence,

it is easy to prove that χr[P
(R)
m � Cn] = 3.

When n is odd,

c1(uij) = {2, 3} for i is odd, 1 ≤ i ≤ m, 1 ≤ j ≤ n
c1(uij) = {1, 3} for i is even, 1 ≤ i ≤ m, 1 ≤ j ≤ n− 1

c1(uin) = 4 for 1 ≤ i ≤ m

Thus, χr[P
(R)
m � Cn] ≤ 4. From the lemma 2.1, it is clear that χr[P

(R)
m � Cn] ≥ 4. Hence,

it is easy to prove that χr[P
(R)
m � Cn] = 4.

Case :2 r = 3, n ≡ 0(mod 3)
To determine the 3-dynamic coloring of P (R)

m �Cn, we must show that χ3[P
(R)
m �Cn] ≥ 4

and χ3[P
(R)
m � Cn] ≤ 4. To prove the upper bound χ4[P

(R)
m � Cn] ≤ 4, consider a function

c2, such that c2 : V [P (R)
m � Cn]→ {1, 2, · · · , k}.

c2(ui) = {1, 2}, for 1 ≤ i ≤ m
c2(u

′
k) = 3, for 1 ≤ k ≤ m− 1

c2(uij) = {2, 3, 4} for 1 ≤ i ≤ m, 1 ≤ j ≤ n

Thus, χr[P
(R)
m � Cn] ≤ 4. From the lemma 2.1, it is clear that χr[P

(R)
m � Cn] ≥ 4. Hence,

it is easy to prove that χr[P
(R)
m � Cn] = 4.

Case :3 3 ≤ r ≤ 4
Consider a function c3 such that c3 : V [P (R)

m � Cn]→ {1, 2, · · · , k}.

• When n ≡ 1, 2( mod 3), we must show that χr[P
(R)
m �Cn] ≥ 5 and χr[P

(R)
m �Cn] ≤ 5.

To prove, χr[P
(R)
m � Cn] ≤ 5, consider the following coloring:

c3(ui) = {1, 2}, for 1 ≤ i ≤ m
c3(u

′
k) = 3, for 1 ≤ k ≤ m− 1

c3(uij) = {2, 3, 4, 5} for 1 ≤ i ≤ m, 1 ≤ j ≤ n

Thus, χr[P
(R)
m � Cn] ≤ 5. From the lemma 2.1, it is clear that χr[P

(R)
m � Cn] ≥ 5.

Hence, it is easy to prove that χr[P
(R)
m � Cn] = 5.

• When n = 20l + 5, l ∈ W , we must show that χr[P
(R)
m � Cn] = 6. To prove this

condition, we must prove χr[P
(R)
m � Cn] ≥ 6 and χr[P

(R)
m � Cn] ≤ 6. To prove,

χr[P
(R)
m � Cn] ≤ 6, consider the below coloring:

c3(ui) = {1, 2}, for 1 ≤ i ≤ m
c3(u

′
k) = 3, for 1 ≤ k ≤ m− 1

c3(uij) = {2, 3, 4, 5, 6} for i is odd, 1 ≤ i ≤ m, 1 ≤ j ≤ n
c3(uij) = {1, 3, 4, 5, 6} for i is even, 1 ≤ i ≤ m, 1 ≤ j ≤ n

Thus, χr[P
(R)
m � Cn] ≤ 6. From the lemma 2.1, it is proved that χr[P

(R)
m � Cn] ≥ 6.

Therefore, it is easy to show that χr[P
(R)
m � Cn] = 6.
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Case :4 otherwise
To determine the r-dynamic coloring of P (R)

m �Cn, we must show that χr[P
(R)
m �Cn] ≥ r+1

and χr[P
(R)
m � Cn] ≤ r + 1. To prove the upper bound χr[P

(R)
m � Cn] ≤ r + 1, consider a

function c4, such that c4 : V [P (R)
m � Cn]→ {1, 2, · · · , k}.

• When 5 ≤ r ≤ ∆− 1, consider the below coloring:

∗ For 5 ≤ r ≤ ∆− 2, the coloring of the vertices P (R)
m � Cn are as follows,

c4(ui) = {1, 2}, for 1 ≤ i ≤ m
c4(u

′
k) = 3, for 1 ≤ k ≤ m− 1

The coloring of the vertices uij depends on the r-value, so we may color the
vertices uij from the set of colors {4, 5, · · · , r+1} for 1 ≤ i ≤ m and 1 ≤ j ≤ n.
∗ For r = ∆− 1, the coloring are,

c4(ui) = {1, 3}, for 1 ≤ i ≤ m
c4(u

′
k) = {2, 4}, for 1 ≤ k ≤ m− 1

c4(uij) = {5, 6, · · · , r + 1} for 1 ≤ i ≤ m, 1 ≤ j ≤ n

Thus, χr[P
(R)
m �Cn] ≤ r+ 1. From the lemma 2.1, it is proved that χr[P

(R)
m �Cn] ≥

r + 1. Hence, we can show that χr[P
(R)
m � Cn] = r + 1.

• When r = ∆, the coloring of the vertices P (R)
m � Cn are as follows,

c4(ui) = {1, 3, 5}, for 1 ≤ i ≤ m
c4(u

′
k) = {2, 4}, for 1 ≤ k ≤ m− 1

c4(uij) = {6, 7, · · · , r + 1} for 1 ≤ i ≤ m, 1 ≤ j ≤ n

Thus, χr[P
(R)
m �Cn] ≤ r+1. From the lemma 2.1, it is proved that χr[P

(R)
m �Cn] ≥ r+1.

Therefore, it is easy to show that χr[P
(R)
m � Cn] = r + 1. 2

Lemma 3.2. For any positive integers r, m,n ≥ 2, the lower bound for r-dynamic coloring of
R-vertex corona of path with complete graph P (R)

m �Kn are

χr[P
(R)
m �Kn] ≥

{
n+ 1, for 1 ≤ r ≤ n
r + 1, for n+ 1 ≤ r ≤ ∆

Proof. Let V (P (R)
m � Kn) = {ui, u′k, vij : iε[1,m], jε[1, n], kε[1,m − 1]}, where ui be the

vertices of path graph Pm, vertices of u′k be the vertices of R-graph of path P (R)
m corresponding

to the vertices of Pm and vij be the vertices of complete graph Kn. In R-vertex corona of
P

(R)
m � Kn the m-copies of complete graph Kn are connected to each vertices of Pm. The

order and the size of the graph P
(R)
m � Kn are |V [P (R)

m � Kn]| = mn + m + (m − 1) and
|E[P (R)

m �Kn]| = m(n(n−1)
2 +n)+ (m− 1)+ 2m− 2. The minimum and maximum degree are

δ(P
(R)
m �Kn) = 2, ∆(P

(R)
m �Kn) = n+ 2 for m = 2 and ∆(P

(R)
m �Kn) = n+ 4 for m ≥ 2.

For 1 ≤ r ≤ n, the vertices vij persuade a clique of order n+ 1 in P (R)
m �Kn. Thus, χr[P

(R)
m �

Kn] ≥ n + 1. Then for n + 1 ≤ r ≤ ∆, based on Lemma 2.1, we have χr[P
(R)
m � Kn] ≥

min{r,∆[P (R)
m �Kn]}+ 1 = r + 1. Thus, it completes the proof. 2

Theorem 3.3. For any positive integers r, m,n ≥ 2, the r- dynamic coloring of R-vertex corona
of path with complete graph P (R)

m �Kn are

χr[P
(R)
m �Kn] =

{
n+ 1, for 1 ≤ r ≤ n
r + 1, for n+ 1 ≤ r ≤ ∆
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Proof. The r-dynamic coloring of P (R)
m �Kn are as follows:

Case :1 1 ≤ r ≤ n
From the lemma 3.2, it is clear that χr[P

(R)
m �Kn] ≥ n + 1. So it is enough to show that

χr[P
(R)
m � Kn] ≤ n + 1. To determine the value of χr[P

(R)
m � Kn] ≤ n + 1, consider a

function c1, such that c1 : V [P (R)
m �Kn]→ {1, 2, · · · , k}. Then,

c1(ui) = {1, 2}, for 1 ≤ i ≤ m
c1(u

′
k) = 3, for 1 ≤ k ≤ m− 1

c1(vij) = {2, 3, · · · , n+ 1} for i is odd, 1 ≤ i ≤ m, 1 ≤ j ≤ n
c1(vij) = {1, 3, 4, · · · , n+ 1} for i is even, 1 ≤ i ≤ m, 1 ≤ j ≤ n

Thus, χr[P
(R)
m �Kn] ≤ n+ 1. Therefore, it is easy to show that χr[P

(R)
m �Kn] = n+ 1.

Case :2 n+ 1 ≤ r ≤ ∆

From the lemma 3.2, it is clear that χr[P
(R)
m �Kn] ≥ r + 1. So it is enough to show that

χr[P
(R)
m � Kn] ≤ r + 1. To determine the value of χr[P

(R)
m � Kn] ≤ r + 1, consider a

function c2, such that c2 : V [P (R)
m �Kn]→ {1, 2, · · · , k}. Then,

• When n+ 1 ≤ r ≤ ∆− 2, the r-dynamic coloring are as follows:

c2(ui) = {1, 2}, for 1 ≤ i ≤ m
c2(u

′
k) = 3, for 1 ≤ k ≤ m− 1

Color of the vertices vij from the set of colors {4, 5, · · · , r + 1} depending on the
r-adjacency condition for 1 ≤ i ≤ m and 1 ≤ j ≤ n.
Thus, χr[P

(R)
m �Kn] ≤ r+ 1. From the lemma 3.2, it is easy to show that χr[P

(R)
m �

Kn] = r + 1.
• When r = ∆− 1, the r-dynamic coloring are as follows:

c2(ui) = {1, 3}, for 1 ≤ i ≤ m
c2(u

′
k) = {2, 4}, for 1 ≤ k ≤ m− 1

c2(vij) = {5, 6, · · · , r + 1} for 1 ≤ i ≤ m, 1 ≤ j ≤ n

Thus, χr[P
(R)
m �Kn] ≤ r+1. From the lemma 3.2, it is proved that χr[P

(R)
m �Kn] =

r + 1.
• When r = ∆, the r-dynamic coloring are as follows:

c2(ui) = {1, 3, 5}, for 1 ≤ i ≤ m
c2(u

′
k) = {2, 4}, for 1 ≤ k ≤ m− 1

c2(vij) = {6, 7, · · · , r + 1} for 1 ≤ i ≤ m, 1 ≤ j ≤ n

Thus, χr[P
(R)
m �Kn] ≤ r+ 1. From the lemma 3.2, it is easy to show that χr[P

(R)
m �

Kn] = r + 1. 2

Theorem 3.4. For any positive integers r, m ≥ 3, n ≥ 2, the r- dynamic coloring of R-vertex
corona of cycle with path C(R)

n � Pm are

χr[C
(R)
n � Pm] =


3, for 1 ≤ r ≤ 2
r + 1, for 3 ≤ r ≤ ∆− 1
r + 1, for r ≥ ∆, n is even

r + 2, for r ≥ ∆, n is odd

Proof. Let us suppose that V [C(R)
n � Pm] = {ui, u′i, vij : iε[1, n], jε[1,m]}, where ui be the

vertices of cycle Cn, u′i be the vertices of R-graph of cycle C(R)
n and vij be the vertices of Pm
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corresponding to the vertices of cycle Cn. In R-vertex corona of C(R)
n � Pm the n-copies of Pm

are connected to every vertices of cycle Cn. The order and the size of the graph C(R)
n � Pm are

|V [C(R)
n � Pm]| = mn + 2n and |E[C(R)

n � Pm]| = n[m + (m − 1)] + 3n. The minimum and
maximum degree are δ(C(R)

n � Pm) = 2 and ∆(C
(R)
n � Pm) = m+ 4.

Case :1 1 ≤ r ≤ 2
To determine the r-dynamic coloring of C(R)

n �Pm, we must show that χr[C
(R)
n �Pm] ≥ 3

and χr[C
(R)
n �Pm] ≤ 3. To prove the upper bound χr[C

(R)
n �Pm] ≤ 3, consider a function

c1, such that c1 : V [C(R)
n � Pm]→ {1, 2, · · · , k}.

When n is odd,

c1(ui) = {1, 2}, for 1 ≤ i ≤ n− 1

c1(un) = 3

c1(u
′
i) = 3, for 1 ≤ i ≤ n− 2

c1(u
′
n−1) = 1

c1(u
′
n) = 2

Color the vertices vij with the colors from the set {1, 2, 3} according to the coloring of the
vertices ui. Thus, χr[C

(R)
n �Pm] ≤ 3. From the lemma 2.1, it is clear that χr[C

(R)
n �Pm] ≥

3. Hence, it is easy to show that χr[C
(R)
n � Pm] = 3.

When n is even,

c1(ui) = {1, 2}, for 1 ≤ i ≤ n
c1(u

′
i) = 3, for 1 ≤ i ≤ n

c1(vij) = {2, 3}, for i is odd, 1 ≤ i ≤ n, 1 ≤ j ≤ m
c1(vij) = {1, 3}, for i is even, 1 ≤ i ≤ n, 1 ≤ j ≤ m

Thus, χr[C
(R)
n � Pm] ≤ 3. From the lemma 2.1, it is clear that χr[C

(R)
n � Pm] ≥ 3. Hence,

it is clearly proved that χr[C
(R)
n � Pm] = 3.

Case :2 3 ≤ r ≤ ∆− 1
To determine the r-dynamic coloring of C(R)

n � Pm, we must show that χr[C
(R)
n � Pm] ≥

r + 1 and χr[C
(R)
n � Pm] ≤ r + 1. To prove the upper bound χr[C

(R)
n � Pm] ≤ r + 1,

consider a function c2, such that c2 : V [C(R)
n � Pm]→ {1, 2, · · · , k}.

c2(ui) = {1, 2, · · · , n}, for 1 ≤ i ≤ n
c2(vij) = {1, 2, · · · , r}, for 1 ≤ i ≤ n, 1 ≤ j ≤ m

The coloring of the vertices vij depends on the coloring of the vertices ui, since the n-copies
of vij are connected to each vertices of ui. Finally, we have

c2(u
′
i) = r + 1, for 1 ≤ i ≤ n

Thus, χr[C
(R)
n �Pm] ≤ r+ 1. From the lemma 2.1, it is clear that χr[C

(R)
n �Pm] ≥ r+ 1.

Hence, it is clearly proved that χr[C
(R)
n � Pm] = r + 1.

Case :3 r ≥ ∆

Consider a function c3, such that c3 : V [C(R)
n � Pm]→ {1, 2, · · · , k}.

• When n is even, to determine the r-dynamic coloring of C(R)
n � Pm, we must show

that χr[C
(R)
n � Pm] ≥ r + 1 and χr[C

(R)
n � Pm] ≤ r + 1. To prove the upper bound

χr[C
(R)
n � Pm] ≤ r + 1, consider the following coloring:

c3(ui) = {1, 2, · · · , n}, for 1 ≤ i ≤ n
c3(vij) = {1, 2, · · · , r − 1}, for 1 ≤ i ≤ n, 1 ≤ j ≤ m
c3(u

′
i) = {r, r + 1} for 1 ≤ i ≤ n
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Thus, χr[C
(R)
n � Pm] ≤ r + 1. From the lemma 2.1, it is clear that χr[C

(R)
n � Pm] ≥

r + 1. Hence, it is clearly proved that χr[C
(R)
n � Pm] = r + 1.

• When n is odd, to determine the r-dynamic coloring of C(R)
n � Pm, we must show

that χr[C
(R)
n � Pm] ≥ r + 2 and χr[C

(R)
n � Pm] ≤ r + 2. To prove the upper bound

χr[C
(R)
n � Pm] ≤ r + 2, consider the following coloring:

c3(ui) = {1, 2, · · · , n}, for 1 ≤ i ≤ n
c3(vij) = {1, 2, · · · , r − 1}, for 1 ≤ i ≤ n, 1 ≤ j ≤ m

The coloring of the vertices vij depends on the coloring of the vertices ui, since the
n-copies of vij are connected to each vertices of ui. Atlast, we have

c3(u
′
i) = {r, r + 1, r + 2} for 1 ≤ i ≤ n

Thus, χr[C
(R)
n � Pm] ≤ r + 2. From the lemma 2.1, it is clear that χr[C

(R)
n � Pm] ≥

r + 2. Hence, it is clearly proved that χr[C
(R)
n � Pm] = r + 2.2

Lemma 3.5. For any positive integers r, m,n ≥ 2, the lower bound for r-dynamic coloring of
R-vertex corona of complete graph with path K(R)

n � Pm are

χr[K
(R)
n � Pm] ≥

{
n, for 1 ≤ r ≤ n− 1
r + 1, for n ≤ r ≤ ∆

Proof. Let V (K(R)
n � Pm) = {vi, v′i, uij : iε[1, n], jε[1,m]}, where vi be the vertices of path

graphKn, vertices of v′i be the vertices ofR-graph of pathK(R)
n and uij be the vertices of path Pm

connected to every vertices of complete graph Kn. The order of the graph are |V [K(R)
n �Pm]| =

(mn+ 2n) − 1 and the size of the graph are |E[K(R)
n � Pm]| = n(n−1)

2 + 2n+ n(2m − 1) − 2
for n = 2. When n ≥ 3, the order of the graph are |V [K(R)

n � Pm]| = mn+ 2n and the size of
the graph are |E[K(R)

n �Pm]| = n(n−1)
2 + 2n+n(2m− 1). The minimum and maximum degree

are δ(K(R)
n � Pm) = 2, ∆(K

(R)
n � Pm) = m+ n for n = 2 and ∆(K

(R)
n � Pm) = m+ n+ 1 for

n ≥ 3.
For 1 ≤ r ≤ n− 1, the vertices vi persuade a clique of order n in K(R)

n � Pm. Thus, χr[K
(R)
n �

Pm] ≥ n. Then for n ≤ r ≤ ∆ based on Lemma 2.1, we have χr[K
(R)
n �Pm] ≥ min{r,∆[K(R)

n �
Pm]}+ 1 = r + 1. Thus, it completes the proof.2

Theorem 3.6. For any positive integers r, m,n ≥ 2, the r- dynamic coloring of R-vertex corona
of complete graph with path K(R)

n � Pm are

χr[K
(R)
n � Pm] =


n, for 1 ≤ r ≤ n− 1
r + 1, for n ≤ r ≤ ∆− 1
r + 1, for r ≥ ∆ n is even

r + 2, for r ≥ ∆ n is odd

Proof. The r-dynamic coloring of K(R)
n � Pm are consider in the following cases:

Case :1 1 ≤ r ≤ n− 1
From the lemma 3.5, it is clear that χr[K

(R)
n � Pm] ≥ n. So it is enough to show that

χr[K
(R)
n � Pm] ≤ n. To indicate the upper bound χr[K

(R)
n � Pm] ≤ n, consider a function

c1, such that c1 : V [K(R)
n � Pm]→ {1, 2, · · · , k}. Then,

c1(vi) = {1, 2, · · · , n}, for 1 ≤ i ≤ n
c1(v

′
i) = {3, 4, · · · , n, 1, 2} for 1 ≤ i ≤ n

Similarly, color the vertices c1(uij) = {1, 2, · · · , n} such that the color of the vertex vi
should not adjacent to the color of the vertices uij for 1 ≤ i ≤ n and 1 ≤ j ≤ m. Thus,
χr[K

(R)
n � Pm] ≤ n. Therefore, it is easy to prove that χr[K

(R)
n � Pm] = n.
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Case :2 n ≤ r ≤ ∆− 1
From the lemma 3.5, it is easy to show that χr[K

(R)
n � Pm] ≥ r + 1. So it is enough to

prove that χr[K
(R)
n � Pm] ≤ r + 1. To indicate the upper bound χr[K

(R)
n � Pm] ≤ r + 1,

consider a function c2, such that c2 : V [K(R)
n � Pm]→ {1, 2, · · · , k}.

• When n ≤ r ≤ ∆− 2,

c2(vi) = {1, 2, · · · , n}, for 1 ≤ i ≤ n
c2(v

′
i) = {3, 4, · · · , n, 1, 2} for 1 ≤ i ≤ n

If n ≤ r ≤ ∆ − 3, the coloring of the vertices uij may varies according to the r-
adjacency condition. So, the vertices uij are colored from the set {1, 2, · · · , r + 1},
else the vertices uij may color from the set {n+1, n+2, · · · , r+1}, when r = ∆−2.

• When r = ∆− 1,

c2(vi) = {1, 2, · · · , n}, for 1 ≤ i ≤ n
c2(uij) = {n+ 1, n+ 2, · · · , r} for 1 ≤ i ≤ n 1 ≤ j ≤ m
c2(v

′
i) = r + 1 for 1 ≤ i ≤ n

Thus, χr[K
(R)
n �Pm] ≤ r+1. Therefore, it is easy to prove that χr[K

(R)
n �Pm] = r+1.

Case :3 r ≥ ∆

Consider a function c3, such that c3 : V [K(R)
n � Pm]→ {1, 2, · · · , k}.

• When n is even, from the lemma 3.5, it is easy to show that χr[K
(R)
n � Pm] ≥ r + 1.

So to determine the upper bound χr[K
(R)
n �Pm] ≤ r+1, consider the below coloring:

c3(vi) = {1, 2, · · · , n}, for 1 ≤ i ≤ n
c3(uij) = {n+ 1, n+ 2, · · · , r − 1} for 1 ≤ i ≤ n 1 ≤ j ≤ m
c3(v

′
i) = {r, r + 1} for 1 ≤ i ≤ n

Thus, χr[K
(R)
n � Pm] ≤ r + 1. Hence, it is proved that χr[K

(R)
n � Pm] = r + 1.

• When n is odd, from the lemma 3.5, it is easy to show that χr[K
(R)
n �Pm] ≥ r+2. So

to determine the upper bound χr[K
(R)
n � Pm] ≤ r + 2, consider the below coloring:

c3(vi) = {1, 2, · · · , n}, for 1 ≤ i ≤ n
c3(uij) = {n+ 1, n+ 2, · · · , r} for 1 ≤ i ≤ n 1 ≤ j ≤ m
c3(v

′
i) = {r, r + 1, r + 2} for 1 ≤ i ≤ n

Thus, χr[K
(R)
n � Pm] ≤ r + 2. Therefore, it is proved that χr[K

(R)
n � Pm] = r + 2.2

Conclusion

In this paper, we have extract the exact results of r-dynamic coloring ofR-vertex corona of some
graphs such as path with cycle, path with complete graph, cycle with path and complete graph
with path.

References
[1] I. K. Agustin, D. Dafik and A. Y. Harsya, On r-dynamic coloring of some graph operations, Indonesian

Journal of Combinatorics 1, 22-30 (2016).

[2] S. Barik, D. Kalita, S. Pati, and G. Sahoo, Spectra of graphs resulting from various graph operations and
products: a survey, Special Matrices 6, 323-342 (2018).



On r-Dynamic coloring of R-vertex corona of graphs 74

[3] D. M. Cvetkovic, M. Doob and H. Sachs, Spectra of graphs: Theory and application, Academic press New
York, 413, (1980).

[4] A. Das and P. Panigrahi, Spectra of R-Vertex Join and R-Edge Join of Two Graphs, Discussiones
Mathematicae-General Algebra and Applications 38, 19-32 (2018).

[5] H. Furmańczyk, J. Vernold Vivin and N. Mohanapriya, r-dynamic chromatic number of some line graphs,
Indian Journal of Pure and Applied Mathematics 49, 591-600 (2018).

[6] J. Lan and B. Zhou, Spectra of graph operations based on R-graph, Linear and Multilinear Algebra 63,
1401-1422 (2015).

[7] N. Mohanapriya, J. Vernold Vivin and M. Venkatachalam, On dynamic coloring of Fan graphs, Interna-
tional Journal of Pure Applied Mathematics 106, 169-174 (2016).

[8] B. Montgomery, Dynamic coloring of graphs, ProQuest LLC, Ann Arbor, MI, Ph.D Thesis, West Virginia
University, (2001).

[9] A. Taherkhani, On r-dynamic chromatic number of graphs,Discrete Applied Mathematics 201, 222-227
(2016).

Author information
C.S. Gomathi, PG and Department of Mathematics, Kongunadu Arts and Science College, Coimbatore-641
029, Tamil Nadu,, India.
E-mail: gomathi9319@gmail.com

N. Mohanapriya, PG and Department of Mathematics, Kongunadu Arts and Science College, Coimbatore-641
029, Tamil Nadu,, India.
E-mail: n.mohanamaths@gmail.com

Received : January 1, 2021
Accepted : March 30, 2021


	1 Introduction
	2 Preliminaries
	3 Main Results

