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Abstract. Let G = (V,E) be a connected graph. A bijection function f : E(G) —
{1,2,3,---,E(G)|} is called a local antimagic labeling if for all wv € E(G)s, w(u) # w(v),
where w(u) = Yccp)f(e). Such that, local antimagic labeling induces a proper vertex k-
coloring of graph G that the neighbors of any vertex u receive at least min{r,d(v)} different
colors. The local antimagic r-dynamic chromatic number, denoted by xlﬂ(G) is the minimum k
such that graph G has the local antimagic r-dynamic vertex k-coloring. In this paper, we will
present the basic results namely the upper bound of the local antimagic r-dynamic chromatic
number of some classes graph.

1. Introduction

In this paper, all graph is simple, connected and undirected, G = (V, E'), on the vertex set V(Q)
and the set E(G). For vertex, v of G is denoted by N(v) and the degree of v is denoted by
d(v). The maximum and minimum of graph G are denoted by A(G) and §(G). Arumugam [4],
introduced the concept of local antimagic chromatic number of graphs. Then it is followed by
Albirri [2] which did some research of another graphs.

Definition 1.1 [/ Let G = (V(G), E(G) be a graph of order n and size m having no isolated
vertices. A bijection f : E(G) — {1,2,3,...,m} is called a local antimagic labeling if for all
uv € E(G) we have w(u) # w(v), where for w(u) = Xecpw)f(e). A graph G is local antimagic
if G has a local antimagic labeling.

Montgomery [8] introduced the concept of r-dynamic coloring, definition of r-dynamic coloring
as follows,

Definition 1.2 [8] An r-dynamic coloring of a graph G is defined to be a map c from V to the
set of colors such that

o Ifuv € E(G), then c¢(u) # ¢(v), and
e For each vertex v € V(G),|c(N(v))| > min{r,d(v)}.

The minimum & such that graph G with an r-dynamic k-coloring is called the r-dynamic
chromatic number of graph G, x,(G). This concept was introduced by Montgomery [8]. He
found lower bound of the r- dynamic chromatic number, x,(G) > min{A(G),r} + 1.

In this paper, we introduce the new concept which the combination of local antimagic labeling
[4] and r-dynamic chromatic number [3]. The local antimagic labeling induces a proper vertex
k-coloring of graph G where the vertex v is assigned the color w(v) such that the neighbors of
any vertex v receive at least min{r, d(v)} different colors.
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(b)

Figure 1. (a) x!*(Ps) =4 (b) x!*(Py) = 6

2. Main Result

In the paper, we have the new concept which combine of local antimagic labeling and r-dynamic
chromatic number.

Definition 2.1 Let G = (V, E) be a graph of size m having no isolated vertices. A bijection
f:E(G) —{1,2,3,---,m} is called local antimagic r-dynamic coloring, such that:

o Ifuv € E(G), then w(u) # w(v), where w(u) = Yeepw)f(e) and

e For each vertex v € V(G), |w(N(v))| > min{r,d(v)}.

Definition 2.2 The local antimagic r-dynamic chromatic number of graph G, denoted by x'*(QG)
18 the minimum k such that graph G has an local antimagic r-dynamic vertex k-coloring induced
by local antimagic labelings.

We find the lower bound of local antimagic rdynamic chromatic number of G. We get the
local antimagic r-dynamic chromatic number of some classes graphs namely path, cycle, path,
star, and complete.

Lemma 2.1 Let G be a connected graph with order at least 3, then local antimagic r-dynamis
chromatic number is x'4(G) > 2.

Theorem 2.1 Let P, be a path graph with order n, for n > 2 then local antimagic r-dynamic
chromatic number is

3, ifr=1
4, ifr>2andn=>5
n, ifr>2andn=3,4

Xﬁ,“(Pn) < n§r4, ifr>2andn=5mod6, n #5
"T‘”, if r > 2 and n = 2mod 6
”T*B, ifr>2andn=1mod3, n #4
”T‘Fg, ifr>2andn=0mod3, n#3

Proof 2.1 Case 1: For n = 5 mod 6, we define a bijection f : E(P,) — {1,2,3,...,n} as
follows

%’ if i =2mod3

2n—i—1 £, =

=, Zf?, = Om0d3
f(wizipr) = @7 if i = 1 mod3

n—1, ifi=1
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From the labels f, we obtain the vertex weight w(u) = Xccp)f(e) as follows.

%, if t = 0mod3
nzb, if i = 1mod3
2n+2i—5 P
Vo) TR, ifi=2mod3
w(z:) n—1, ifi=1
n—2, ifi=n
n, ifi =2

From the weight of vertex x; in path Py, we can see that for every two adjacent vertices have
2n—1 4n—5 2n+5 2n—1 4n—>

distinct weight namely w(v) =n — 1,n, &=, Fe==, 2LEo s S22,
2";:11, 2”3_1, 4"3_5, 2”;:17, - 2"3_1, 4"3_5,n — 2. Furthermore, it shows that every vertex has

; ; la n+4
lw(w)| > min{r,d(u)}. We obtain that x}*(P,) < ™£*.

Case 2: Forn =2 mod 6, we define a bijection f: E(P,) — {1,2,3,...,n} as follows

%’ if i =2mod3

2n—i—1 £, =
N _ ) =y if i =0mod3
fzizizr) b5 if = 1mod3

n—1, ifi=1

From the labels f, we obtain the verter weight w(u) = Yeep) f(e) as follows.

%, if t = 0mod3
nzs, if i = 1mod3
2n42i—5 e
Vo) TR, ifi=2mod3
w(z:) n—1, ifi=1
n—2, ifi=n
n, ifi=2

From the weight of vertex x; in path P,, we can see that for every two adjacent vertices have
2n—1 4n—5 2n+5 2n—1 4n—->5

distinct weight namely w(v) = n — 1,n, =g—=, F=2 S0 S S0,
2";:11, 2”3_1, 4”3_5, 2“;3“17, ceey 2”3_1, 4”3_5,n — 2. Purthermore, it shows that every verter has

lw(w)| > min{r,d(u)}. We obtain that x!*(P,) < "t
Case 3: Forn =1 mod 3, we define a bijection f: E(P,) — {1,2,3,...,n} as follows

%’ if i1 =2mod3
2n—i+1 f i =
n—itl if i = 0mod3
flriziyr) = %’ ifi=1mod3
n—1, ifi=1

From the labels f, we obtain the vertex weight w(u) = Xecp)f(e) as follows.

%, if i = 0mod3

n-l if i = 1mod3
w(zs) = W, z:fz:52m0d3

n—1, ifi=1

nt2 ifi=n

n, ifi =2

From the weight of verter x; in path P,, we can see that for every two adjacent vertices have

distinct weight namely w(v) =n — 1,n, 2"3_1, 4”3_5, 2”;5, 2”3_1, 4"3_5,
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2”;"11, 2”3_1, 4"3_5, 2”?))'17, ce 2”3_1, 4”3_5 n — 2. Furthermore, it shows that every vertex has

lw(u)| > min{r,d(u)}. We obtain that x!*(P,) < ”gs
Case 4: For n =0 mod 3, we define a bijection f : E(P,) — {1,2,3,...,n} as follows

%’ if it = 2mod3

2n—1 f 2 =
) — 3 if i =0mod3
fziziz) 2 if = 1mod3

n—1, ifi=1

From the labels f, we obtain the vertexr weight w(u) = Yeep) f(e) as follows.

. if i = 0mod3

ﬁgi if i = 1mod3
w(w:) = 2’”3#, if i = 2mod3

n—1, ifi=1

T ifi=n

n, ifi =2

From the weight of vertex x; in path P, we can see that for every two adjacent vertices have

distinct weight namely w(v) =n — 1,n, 2":;1, 4”55, 2";5, 2"?:1, 4”?:5,
Intll 2n-l 4n-5 Intl7 nl dn=5 9 Furthermore, it shows that every verter has

3 > 3 > 3 > 3 0t 3 93
lw(u)| > min{r,d(u)}. We obtain that x'*(P,) < 2£2.

Case 5: For n = 5, we define a bijection f : E(Ps) — {1,2,3,...,4}. We have edge label of
path Ps, f(e):1,3,2,4 and vertex weight w(v) : 1,4,5,6,4. Based on the vertex weight that for
any two adjacent vertices have distict weight and satisfy |w(u)| > min{r,d(u)}. Such that, we
obtain that X5 (P5) < 4.

Case 6: For n = 3,4, we define a bijection f : E(P,) — {1,...,n — 1}. We have edge label of
path Ps, f(e) : 1,2 and vertex weight w(v) : 1,3,2. We have edge label of path Py, f(e):1,3,2
and vertex weight w(v) : 1,4,5,2. Hence, we obtain that x'*(P,) < n.

The proof is complete.

Theorem 2.2 Let C,, be a cycle graph with order n, for n > 3 then local antimagic r-dynamic
chromatic number is

3, ifr=1
' 2 andn =3,4,5
la < n, ZfT’Z ) *y
- 5 ifr>2andn=1,2,3mo
Xr'(Cn) 1] + ifr>2 andn=1,2,3mod6
= ifr>2andn=0,4,5mo
]+ ifr > 2 and 0,4,5mod 6

Proof 2.2 Forr =1 in [{], x1a(Cy) = X}*(Cy) = 3. For r > 2, we divide into some cases as

follows.
Case 1: Forn =1 mod 6, we define a bijection f: E(C,) — {1,2,3,...,n} as follows
?72,4 if it = 1mod3
oy = = if i =2mod3
J(zizigr) 2n4;727 if i = 0mod3
n, ifi=n

From the labels f, we obtain the vertexr weight w(u) = Yeep) f(e) as follows.

ntl if i = 2mod3

4"51? if t =0mod3
w(z;) = W, if i = 1mod3

n+1, ifi=1

2n — 1, ifi=n
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From the weight of vertex x; in cycle C,, we can see that for every two adjacent vertices have

-t . _ 2n+1 4n—1 2n+43 2n+41 4n—1
(Qizstmc; wlezght 171a21nel1y w(v) = 73—{—41, 305 T35 g
nt9 2ntl dn—l 2nils ntl dAn-l 9n — 1. Furthermore, it shows that every vertex has

3 03 2 3 7 3 103 073
lw(w)| > min{r,d(u)}. We obtain that x!*(C,) < 2.
Case 2: For n =2 mod 6, we define a bijection f : E(C,) — {1,2,3,...,n} as follows

%’ if i = 1mod3
2n—i+1 f i =
. _ T’ Zf’L:2m0d3
f(@izit) ol f i = 0mod3
n, ifi=mn

From the labels f, we obtain the verter weight w(u) = Yeep) f(e) as follows.

k2 if i =2mod3
4";1, if i =0mod3
w@i) =\ kel if i = 1mod3

3
n+1, ifi=1

From the weight of vertex x; in cycle C,, we can see that for every two adjacent vertices have

distinct weight namely w(v) = n + 1, 2";'2, 4”;'1, 2”;8, 2”3+2, 4”;'1,
2";;14, 2”;2, 4";1, 2"})“20, - 2"5“2, 4";'1. Furthermore, it shows that every vertex has |w(u)| >

min{r,d(u)}. We obtain that x!*(C,) < TLT”
Case 3: Forn =3 mod 6, we define a bijection f : E(Cy,) — {1,2,3,...,n} as follows

%7 if i =1mod3
M2 yr i = I mod3
. . = 3 ’ _
flaixi) %7 if i =0mod3
n, ifi=n

From the labels f, we obtain the vertexr weight w(u) = Yeep) f(e) as follows.

%, if i = 2mod3

4”;3, if i = 0mod3
w(w;) = 2n+§i+1, if i =1mod3

n+1, ifi=1

From the weight of vertex x; in cycle C,, we can see that for every two adjacent vertices have

distinct weight namely w(v);n + 1, 2”5“3, 4";3, 2”;9, 2";3, 4”3+3,
2";:15, 2";3, 4";3, 2”§21, - 2";37 4";3. Furthermore, it shows that every vertex has |w(u)| >

min{r,d(u)}. We obtain that x!*(C,,) < "T+6‘
Case 4: For n =4 mod 6, we define a bijection f: E(C,) — {1,2,3,...,n} as follows

%’ if it = 1mod3
2n—1 f 2 =
, if it = 2mod3
J(wiwip) = @7 if i =0mod3
n, ifi=n

From the labels f, we obtain the vertex weight w(u) = Xecp)f(e) as follows.

ntl if i = 2mod3

4"51? if t =0mod3
w(z;) = %, if i = 1mod3

n+1, ifi=1

2n — 1, ifi=n
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From the weight of vertex x; in cycle C,, we can see that for every two adjacent vertices have

st . _ 2n+1 4n—1 2n+4+7 2n4+1 4n—1
ditinet weight namely (o) = n ¢ 1 253, 02, BT, 2,
”;r , ”3+ T, “;3" ceey ”;‘ , “5=,2n — 1. Furthermore, it shows that every vertexr has

lw(w)| > min{r,d(u)}. We obtain that x!*(C,) < 5.
Case 5: For n =5 mod 6, we define a bijection f: E(Cy) — {1,2,3,...,n} as follows

%’ if i =1mod3
2n—i+2 f i =
n—itd if i = 2mod3

flxiziyr) = %’ if i =0mod3
n, ifi=n

From the labels f, we obtain the vertex weight w(u) = Xecp) f(e) as follows.

%, if i =2mod3
w(z;) = 4”;'17 if i = 0mod3
Y 2 ifi=1mod3

n+1, ifi=1

From the weight of vertex x; in cycle C,, we can see that for every two adjacent vertices have
distinct weight namely w(v) = n + 1, 2”;2, 4"3“, 2”5“8, 2";2, 4”3“,
2";:14, 2";2, 4";1, 2”§207 R 2";2, 4"3“. Furthermore, it shows that every vertex has |w(u)| >
min{r,d(u)}. We obtain that x!*(Cy,) < "T‘M.

Case 6: For n =0 mod 6, we define a bijection f: E(Cy) — {1,2,3,...,n} as follows

g2, if i = 1mod3
f(l’il‘i_;,_l) = 2”%&2, ZfZ =2mod3
%, if i = 0mod3

From the labels f, we obtain the vertex weight w(u) = Xecp)f(e) as follows.

%, if i = 2mod3

4”;3, if i = 0mod3
w(z;) = 2n+§i+l if i = 1 mod3

n+1, ifi=1

From the weight of vertex x; in cycle Cy,, we can see that for every two adjacent vertices have

distinct weight namely w(v);n + 1, 2”;3, 4";3, 2";9, 2"3+3, 4”5“3,
2”;{“’, 2”;3, 4";3, 2”§21, R 2";3, 4”;3. Furthermore, it shows that every vertez has |w(u)| >

min{r,d(u)}. We obtain that x!*(C,) < 23,
Case 7: For n = 3,4,5, Define a bijection f : E(Cy) — {1,2,3,...,n}. We have edge label of
cycle Cp, as follows

o We have edge label of cycle Cs, f(e):1,2,3 and vertexr weight w(v) : 4,3,5

o We have edge label of cycle Cy, f(e):1,3,4,2 and vertex weight w(v) : 3,4,7,6

e We have edge label of cycle Cs, f(e):1,3,5,2,4 and vertex weight w(v) : 5,4,8,7,6
Hence, we obtain that x!*(Cy,) < n.
From Case 1-7, we obtain that for n = 1,2,3 (mod 6), x!*(Cy) < [2] + 2 and for n = 0,4,5
(mod 6), x!*(Cy) < [2] + 1. The proof is complete.

Theorem 2.3 Let S, be a star graph with order n+1, for n > 3 then local antimagic r-dynamic
chromatic number is x'%(S,) = n + 1.



ICEGE 2018 IOP Publishing
TIOP Conf. Series: Earth and Environmental Science 243 (2019) 012077  doi:10.1088/1755-1315/243/1/012077

Figure 2. x!*(Sg) = 10

Proof 2.3 Consider the star graph, S, with central vertex vy, d(vo) = n and vertices v;, d(v;) =
1, 1 <i <n. The order of star graph is n+ 1 and the size of star graph is |E(Sy,)| = n, namely
e; = vovi, 1 < i < n. Define a bijection f : E(S,) — {1,2,3,....,n} as, f(e;) =1, 1 <i<n
such that w(vg) = Y1k, 1 < k < n and w(v;) = i, 1 < i < n. Hence, it shows
|lw(N(v))] = n > min{r,d(vo)} and |[w(N(v;))] = 1 > min{r,d(v;)}. We obtain that
Xi*(Sn) = n+ 1.

Theorem 2.4 Let K, be a complete graph with order n, for n > 3 then local antimagic r-
dynamic chromatic number is x!*(K,) = n.

Proof 2.4 Consider the complete graph, K, vertices v;, d(v;) = n— 1,1 < i < n. The

order of complete graph is n and the size of star graph is |E(K,)| = @

Vivitk, 1l < i < mn, 1 <k < n—1i Define a bijection f : E(K,) — {1,2,3,...,@} as,
flej) =4, 1 <5< @ such that w(v) # w(u) every e = wv,e € E(K,). Hence, for every
v € V(Q), it shows lw(N(v))| =n — 1> min{r,d(v)}. We obtain that X!*(K,) = n.

, namely e; =

3. Conclusion

We have found the concept local antimagic r-dynamic coloring. We find the basic results namely
the upper bound of the local antimagic r-dynamic chromatic number of some classes graph,
namely path, cycle, star, and complete graph

Acknowledgement
We gratefully acknowledge the support from University of Airlangga, Surabaya and CGANT
University of Jember Indonesian of year 2018.

References

[1] Agustin I H, Hasan M, Dafik, Alfarisi R, Kristiana A I and Prihandini R M 2018 Local edge antimagic coloring
of comb product of graph Journal of Physics: Conf. Series Vol. 1008

[2] Albirri E R, Dafik, Slamin, Agustin I H, and Alfarisi R 2018 On the local edge antimagicness of m-splitting
graphs Journal of Physics: Conf. Series Vol 1008 012044



ICEGE 2018 IOP Publishing
TIOP Conf. Series: Earth and Environmental Science 243 (2019) 012077  doi:10.1088/1755-1315/243/1/012077

[3] Alfarisi R, Dafik, Kristiana A I, Albirri E R, and Agustin I H 2018 Non-isolated resolving number of graphs
with homogeneous pendant edges AIP Conference Proceeding 020012

[4] Arumugam S, Premalatha K, Baca M and Semanicova-Fenovcikova A 2017 Local Antimagic Vertex Coloring
of a Graph Graphs and Combinatorics Vol.33 275-285.

[5] Kristiana A I, Utoyo M I, Dafik 2018 On the r-dynamic chromatic number of the corronation by complete
graph Journal of Physics: Conf. Series Vol.1008 012033.

[6] Kristiana A I, Utoyo M I, Dafik 2018 The lower bound of the r-dynamic chromatic number of corona product
by wheel graphs AIP Conference Proceedings Vol.2014 020054.

[7] Lai H J and Montgomery B 2002 Dynamic coloring of graph Departement of Mathematics West Virginia
University

[8] Montgomery B 2001 Dynamic coloring of graphs West Virginia University



