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The R-Dynamic Local Irregularity Vertex Coloring
Of Graph

A. . Kristiana, M. I. Utoyo, Dafik, R. Alfarisi, E. Waluyo

Abstract: We define the r-dynamic local irregularity vertex coloring. Suppose A : V(G) = {1,2, ..., k} is called vertex irregular k-labeling and w : V(G) >
N where w(w) = Yypenqy M(V)- A is called r-dynamic local irregular vertex coloring, if: (i) opt(X) = min{max{\A}; A; vertex irregular k-labeling}, (ii) for every
uv € E(G), w(u) # w(v), and (iii) for every v € V(G) such that |w(N(v))| = min{r, d(v)}. The chromatic number r-dynamic local irregular denoted by x;;,(G),

is minimum of cardinality r-dynamic local irregular vertex coloring. We study the r-dynamic local irregularity vertex coloring of graph and we have found
the exact value of chromatic number r-dynamic local irregularity of some graph.

Index Terms: r-dynamic coloring, local irregularity, vertex coloring.

1 INTRODUCTION
GRAPH in this paper are simple and finite. For v € V(G), let
N(v) denote the set of vertices adjacent to v in G and d(v) =
|N(v) |. Vertices in N(v) are neighbors of v. Montgomery [3]
introduced the r-dynamic coloring. Let r be a positive integer.
An r-dynamic k-coloring is a proper vertex k-coloring such
that every vertex v receives at least min{r, d(v)}. Furthermore
Lai defined r-dynamic chromatic number that the minimum k,
which G admits an r-dynamic k-coloring and is denoted yr(G).
Kristiana, et.al [1] defined local irregularity vertex coloring.
Suppose [ : V(G) 2> {1, 2, ... )k} is called vertex irregular k-
labeling and w : V(G) & N where w(u) = X,eneyl(v), [is
called local irregularity vertex coloring, if (i) max(l) =
min{max{/;} and (ii) for every uv e E(G)w(u) # w(v).
Furthermore Kristiana, et.al [2] founded chromatic number
local irregularity of path graph, cycle graph, complete graph,
bipartite complete graph, star graph, and friendship graph. In
this paper, we combine r-dynamic coloring and local
irregularity vertex coloring.
2 REsSULT
In this paper, we present new definition of the r-dynamic local
irregularity vertex coloring of graph and the chromatic
number r-dynamic local irregular. We study the exact value of
chromatic number r-dynamic local irregular of some graphs.

Definition 1

Let A : V(G) 2 {1,2, ..., k} is called vertex irregular k-labeling
and w : V(G) > N where w(u) = ¥ ey A(v). A is called r-
dynamic local irregular vertex coloring, if:
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i. opt(A) = min{max{\Ai}; A vertex irregular k-labeling}
ii. Forevery uv € E(G), w(u) # w(v)
iii. For every v € V(G) such that |w(N(v))| > min{r, d(v)}.

Definition 2

The chromatic number r-dynamic local irregular denoted by
Xiis(G), is minimum of cardinality r-dynamic local irregular
vertex coloring.

For r =1 is called chromatic number local irregular and for r =
2 is called chromatic number dynamic local irregular.
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Figure 1. An example of local irregularity r-dynamic
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(b)

Mlustration of local irregularity r-dynamic vertex coloring is
presented in Figure 1.

Observation 1
Let be graph G, where N(u) = N(v), graph G doesn’t have local
irregularity vertex coloring for r > 2.

Based on Observation 1, some graph don’t have local
irregularity r-dynamic for r > 2, namely star graph, path graph
with order 3 and bipartite graph.

Observation 2
Let be G connected graph, local irregularity r-dynamic vertex
coloring for r > 2 have opt(A) > 3.

Lemmal
Graph connected G, x{;s(G) = x1s(G)
Proof: Let b : V(G) & N be local irregularity vertex coloring,
for uv € E(G), b(u) # b(v).

Xus(6) = min{|b(V(6))|; b local irregularity vertex coloring}
Based on Definition 1, b is vertex irregular k-labeling such that

Ridho  Alfarisi, University ~ of  Jember,  Jember,  Indonesia. Xlis(G) =< |b (V(G))l
alfarisi fkip@unej.ac.id Thus, x,;5(6) < min{|b(V(&))|} = xJ;s(6). o
Eko Waluyo, Islamic Institute of Zainul Hasan, Probolinggo, Indonesia.
ekocasper29@gmail.com
767
IJSTR©2019

www.ijstr.org


mailto:arika.fkip@unej.ac.id
mailto:m.i.utoyo@fst.unair.ac.id
mailto:d.dafik@unej.ac.id
mailto:alfarisi.fkip@unej.ac.id
mailto:ekocasper29@gmail.com
http://repository.unej.ac.id/
http://repository.unej.ac.id/

INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 07, JULY 2019

Theorem 1

Let P, be path graph, x}.. (P,) = 4 wheren>6

Proof: V(P,) ={a;, 1 <i < n}and E(P,) ={a;iam; 1<i< n}

Based on Observation 1, opt(L) = 3 and Based on Lemma 1, the
lower bound chromatic number r-dynamic is yj(Pn) =
Xuis (P). Further, it will be shown the upper bound, we define
A V(P 2 {1,2,3).

Case 1. For n=0 (mod 3)

1,
}\(ai) = 2:
3,

It easy to see opt(A) = 3 and weight function as follows:
2, i=1n

3, i=0(mod3),2<i <n—1

4, i=2(mod3),2<i <n-1

5 i=1(mod3),2<i <n-1

Case 2. Forn=1 (mod 3)
1, i=1(mod3),1<i<n-2
AMa;)) =42, i=n—1nori=2(mod3),1<i <n-2
3, i=0(@mod3),1<i <n-2
It easy to see opt(L) = 3 and weight function as follows:
2, i=1n

3, i=n—-2o0ri=0(mod3),2<i <n-—2

i=1(mod3),1<i<n
i=2@mod3),1<i <n
i=0(mod3),1<i <n

w(a;) =

e~

w(a) = 4, j=n—-1lori=2(mod3),2<i<n-2
5, i=1(mod3),2 <i<n-2
Case 3. For n =2 (mod 3)
1, i=nori=0(mod3),1<i<n-1
AMa;) =12, i=2(mod3),1<i <n-1
3, i=10mod3),1<i <n-—1
It easy to see opt(L) = 3 and weight function as follows:
7, i=1,n-1
(@) = 3, i=nori=1(mod3),2<i <n-1
WA =0y, i=2(mod3),2<i<n-1
5, i=0(mod3),2<i <n-—-1
For every uv € E(Py), u = a;, v = aj+1, 1 <i < n-1 obtained w(a) #

w(ai+1). For a; € V( Py) such that |w(a;)| 2 min{r, d(a;)}. Based
on Definition 1, w is called local irregularity r-dynamic.
Weight function obtain |w(V(P,))| = 4. Thus, x[;s(B,) < 4.
Hence, xj;s(P,) = 4. The proof is complete. o
[lustration the r-dynamic local irregularity vertex coloring of
path graph is presented in Figure 2.
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Figure 2. The 2-dynamic local irregularity of Py

Theorem 2
Let C, be cycle graph, forn>5
3, n =0 (mod 3)
Xiis(C) = 14 n=7

5 n=120mod3),n+7

Proof: V(C,) ={a;, 1 <i < n-1} and E(C,) ={aiany; 1<i < n-1} U
{a,a1}. Based on Observation 1, opt(A) = 3 and Based on Lemma
1, the lower bound chromatic number r-dynamic is x;;;(C,) =

ISSN 2277-8616

Xuis(Cr) = 3. Further, it will be shown the upper bound, we
define A : V(C,) = {1, 2, 3}.
Case 1. For n=0 (mod 3)

1,
A(ai) = 2,
3,

It easy to see opt(L) = 3 and weight function as follows:

i=1(mod3),1<i<n
i=2(mod3),1<i <n
i=0(mod3),1<i <n

3, i=0(mod3),1<i<n
w(a;)) =44, i=2(mod3),1<i <n
5 i=1(mod3),1<i <n

For every uv € E(C,), u = a;, v = ai+1, 1 <i < n-1 obtained w(a;,) #
w(ai+1) and u = a,, v = a1 obtained w(a,) # w(a1). For a; € V( C,)
such that |w(N(a))| = min{r, 2}. Based on Definition 1, w is
called local irregularity r-dynamic. Weight function obtain
|w(V(Cy))| =3. Thus, x, (C,B,S 3.

Hence y};.(C,) =3

Case 2. Forn=7

1, n=24

AMa;) = {2, n=5,6,7

3, n=13

It easy to see opt()) = 3 and weight function as follows:

2, i=3

_ )3 =15

w@a) =94 =26

5 i=47

For every uv € E(C,), u = a;, v = ai+1, 1 <i < n-1 obtained w(a;,) #
w(ai+1) and u = a,, v = a1 obtained w(a,) # w(a1). For a; € V( Cy)
such that |w(N(a;))| > min{r, 2}. Based on Definition 1, w is
called local irregularity r-dynamic. Weight function obtain
|w(V(Cy))| =4. Thus, x;;;(C,) < 4.

Hence y;;(C,) = 4

Case 3. Forn=1,2 (mod 3), n #7

Subcase 1. Forn=1 (mod 3), n # 7

1, i=2n—-1lori=1(mod3),4<i<n-3
Ma;) =42, i=nori=2(mod3),4<i <n-3
3, i=1,n—2o0ri=0(mod3),3<i <n-3
It easy to see opt(L) = 3 and weight function as follows:
2! l—3n—2
3, i=lori=0(mod3),4<i <n-—4
w(a) =4 4, i=nori=2(mod3),4<i <n-—4

i=n—1lori=2(mod3),4<i <n—4
k6, i=2,n-—3
Subcase 2. For n =2 (mod 3)
1, i=1(mod3),1<i<n-1
AMay) =12, i=2@mod3),1<i <n-1
3, i=nori=0(mod3),1<i <n-1

It easy to see opt(A) = 3 and weight function as follows:

(2, i=n

3, i=0(mod3),1<i <n-2

w(ai)={4, i=2@mod3),1<i <n-2

5 i=1(mod3),1<i <n-2
k6, i=n—1

For every uv € E(C,), u = a;, v = a+1, 1 <i < n-1 obtained w(a;,) #
w(ai+1) and u = a,, v = a1 obtained w(a,) # w(a1). For a; € V( C,)
such that |w(N(a;))| = min{r, 2}. Based on Definition 1, w is
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called local irregularity r-dsrnamic. Weight function obtain [5] B. Montgomery, “Dynamic coloring of graphs,” PhD

|w(V(Cy))| =5. Thus, x), (c,) <5. dissertation, Department of Mathematics West Virginia
Hence )(Z.S (€, =5. University, Morgantown, 2001.

The proof is complete. o [6] A. Taherkhani, “On r-dynamic chromatic number of
Mlustration the r-dynamic local irregularity vertex coloring of graphs,” Discrete Applied Mathematics, vol. 201, pp. 222-
cycle graph is presented in Figure 3. 227,2016.
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Figure 3. The 2-dynamic local irregularity of Cy

Theorem 3

Let K, be complete graph, ;. (k) =n

Proof: V(K,) = {a;, 1 <i<n}. Suppose u,v € V(K,), Based on
Observation 3, N(u) - {v} = N(v) - {u} so that A(u) # A(v). It
show labeling of every vertex in complete graph as different.
So opt(1) = n. Based on Lemma 1, ;. K,) = e (k,) =n
Further, to show the upper bound, we define A : V(K,) 2> {1, 2,
..., n} where A( a;) =i, 1 <i < n. weight function is w(a;) =
@ —1i.Becausei =1, 2, ... ,n, where |w(V(K,))| = n so that
n= (K < a0 < WKl =n. Thus, xfs(Ky) =n.
The proof is complete. w

3 CONCLUSION

In this paper we have studied the r-dynamic local irregularity
vertex coloring. We have concluded the exact value of the
chromatic number r-dynamic local irregular of some graphs,
namely path graph, cycle graph and complete graph.
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