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Abstract — Let G=(V,E) be a connected graph and ¢ be a proper k-coloring of G. Let [] = {C, C3, ..., C;} be the partition of V(G) induced
by coloring c. The color code Cp;(v) of a vertex v in G is (d(v, Cy),d,C,), ..., d(v, Ck)), where d(v, C;) = min{d(v,x) 1xeC; } for 1 <
i < k. If any two distinct vertex u,v in G satisfy that C;j(w) # C;(v), then cis called a locating k-coloring of G. The locating-chromatic of
G, denoted by x;(G). In this paper, we study the locating coloring of graph cubic C,, 5, , for 6 < n < 10.

Keywords — Locating Chromatic Number, Color Code,Cubic.

I. INTRODUCTION

The locating-chromatic number of a graph G is defined by Chartrand et al. [4] in 2002. This concept is derived
from the partition dimension and the graph coloring. The partition dimesion of a graph was firstly studied by
Chartrand et al. [5]. Vertex coloring on a graph is the provision of coloring for each vertex on the graph provided
that each adjacent vertex must have a different coloring. The minimum number of coloring used for vertex coloring
on graph G is called the chromatic number of locating denoted y, (G).

Some of the values of the locating chromatic number that have been obtained include, Chartrand et al. [6]
obtained the locating chromatic number of several graph classes, for the path graph P, with n > 3 the locating
chromatic number are obtained y; (B,) = 3, for cycle graph obtained y,(C,) = 3, for n odd or y,(B,) =4, for n
even. The locating-chromatic number of firecracker graph by Asmiati et al. [2] in 2012. On locating-chromatic
number of graphs with dominat vertex br Welyyanti et al. [7] in 2015. Next, locating-chromatic number of
amalgamation of stars by Asmiati et al. [1] in 2011.

Cubic graph are a type of graph. Given a cycle graph with n vertex written as C,, ,, ,. a cubic graph is denoted

by Cnl.nz,...,nk,is a graph formed from k cycle that is C,iiwith i ={1,2,...,k}, where C,ill. = {v;1, Vig, -, Vi, v;1} 1s a graph of

cycle i and vertex. In submitted 2020, the chromatic number of the cubic graph locating C, 5, , for n = 3,4,5 and already
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that the author is interested in studying the problem of the chromatic number of the locating of the cubic graph C,, 5, , for
6 <n<10.

Let us begin to state the following lemma and corollary which are useful to obtain our main result

Lemma 1.1 [4] Let ¢ be a locating-coloring in a connected graph G. If u and v are distinct vertex of G such that d (u, w) =
d (v, w) for all w € V(G)\ {u, v} then ¢ (v) f = ¢ (w). In particular, if u and v are non adjacent vertex of G such that N(u) =
NW), then ¢ (u) f =c (v).

Corollary 1.2 [4] If G is a connected graph containing a vertex adjacent to k leaves of G, then x (G) =3 >k + 1.

A cubic graph denoted by C, ne 18 a graph cubic formed from k cycle C,ili by i =1,2,...,k, where C,ili =

1,12,
Vi1Vizs > Vingw;, 18 @ circular graph in i with n; vertex. Given a cycle graph with n vertex written as C,, with n > 3. Then a

cubic graph consisting of three cycle graph namely C}, C2,,, C3 with n > 3.

Figure 1. Cubic graph of Cn,2n,n, for n > 3.

II. MAIN RESULTS

The following theorem will discuss about determined the locating chromatic number of a cubic graph C,, 5, , for 6 <n <
10.

Theorem 2.1. Let be a graph Cy, 5y, , then )(L(Cnyz,m) =5for6 <n<10.

Proof. Let ¢ be the vertex coloring for 6 < n < 10 and [] = {S;, S, ..., St} is a the partition of vertex on the graph where
S; denotes the in i color class for 1 < i < k, we will determined the chromatic number of the locating of the cubic graph
Cponn- For determined the chromatic number of locating, there are several conditions that must be fulfilled. Each adjacent
vertex should not be color the same color. Furthermore, the color code of each vertex C,, 5,5 to [] must be different. The
following case are.

Case 1. for n = 6.

The first shows )(L(Cﬁ‘lzlﬁ) > 5. Note that on the cubic graph Cy 1, 6 there are two Cg namely C¢ and CZ, and one C;, that
is CZcan be seen in Figure 2.0.1. Because every vertex on Cq 156 has a degree, there will be a dominant vertex with the same
color, the color code will be the same, the color is not enough that every vertex in Cg 1, ¢ has a different color code will be the

same, the color is not enough that every vertex in Cg 1, ¢ has a different color code it must be y; (Cn_mn) =4

Furthermore, it is shown that 4 any color 2 will be a vertex with the same color code at Cy 1, . By using the pigeon cage
principle, the combination of color ti be used is not sufficient to color the vertex on the graph C,, 5, 5.

Suppose that the first vertex is colored 1 and the vertices adjacent to the first vertex is colored 2 and 4. Then the second
vertices is the vertex other than the first vertex and the adjacent vertex to the first vertex is colored 2 and the vertex adjacent
to the second vertex colored with the 1,3,4. Furthermore, the this vertex is a vertex other than the vertex that has been colored
previous colored with color 3 and the vertex adjacent the third vertex is colored with color 2 and 4.
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Furthermore, the fourth vertex is colored with color 1,2,3 and other vertex colored in any color combination with 4 colors.
This the color combination of 4 vertex, there will be two dominant vertex of the same color. It must be XL(CG,12,6) >5.

Figure 2.0.1. Coloring with 4 color for C6,12,6.

In Figure 2.0.1 4 —coloring vertex for Cg 15 ¢ vertex there are two vertex that have the same color code are cy(x,) =
cn(x12) = (0,1,2,1), it must be x;,(Co126) = 5.

Next, we will show y.(Cs 12,6) < 5. Suppose that the construction of the vertex coloring of the cubic graph Cég 126
is defined by ¢ : ¥(Cés12,6)—1{1,2,3,4,5} such that:

. c(xp) = c(x12) = c(xz22) = c(x36) = c(x3g) = c(x3.10) = c(x31) =c(x33) =1

a
b. c(x11) = c(x13) = c(x31) = c(x33) = c(x35) = c(x37) = c(x39) = c(X3.11)=2
c.c(x14) =3

d. c(x15) = c(x2,) = c(x34) = c(x3g) = c(x5n) = c(x33) = c(x3y) =4

e. c(xjs) = 5.

Based on this construction, the following color class are obtained:

—_ ! 1 1 7 rn rn
S1 = {Xn, X12, X22, X26) X28, X210 X31, X33},
_ ’ ’ I ’ 7 ’
Sy = {X11, X13, X21, X23, X25, X27, X209, X211 }»

53 = {x14}1
_ 14 14 14 rr rr 144
Sa = {X15, X320, X34, X28, X370, X532, X343,
_ 174
Ss = {x35}.

From the definition of vertex coloring above, it can be seen that each adjacent vertex is colored with a different

color.

Figure 2.0.2. Coloring with 5 color for Cg 1, ¢

The color code for each vertex in Cs 12,6 with respect to IT are as following:

cn = (d(xp, $1), d(xp, S2), d(x, S3), d (x5, S4), d(x, S4)) = (0,1,2,1,3)
cn = (d(x12,51),d(x12,52), d(x12, S3), d(X12,54), d (%12, Ss5)) = (0,1,2,1,5),
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cn(x32) = (0,1,4,2,3), cnlxse) = (0,1,2,2,4), cn(xz40) = (0,1,2,1,2),
Cn(xé'l =(0,1,5,1,2), cp(x33) =(0,1,3,1,2), cp(x1) = (1,0,3,2,4),

cn(xz3) = (0,1,3,1,2),  cn(xi1) =(1,0,3,24), cn(xi3) = (1,0,1,2,5), cn(xzq) =

(1,0,4,1,2), cp(xy3) =(1,0,41,3), cplxys) =(1,0,3,1,4),
cnlxz7) =(1,02,1,3), cn(xgo) =(1,0,2,1,2), cp(xs44) = (1,0,3,1,1),

cn(xis) = (2,1,0,1,4),  cn(xs) = (1,2,1,0,3), cp(xs,) =(1,1,3,0,2),
cn(xge) = (1,1,3,04), cp(xys) = (2,1,1,0,4), cn(xsy,) =(1,1,5,0,1),
cn(xzn) = (1,1,50,1), cn(xzz) =(1,1,4,03),  cnlxsy) = (1,1,3,0,1),

cn(xg,) = (1,1,3,0,1), cp(xss) = (2,1,4,1,0).
The each vertex in Cq4,¢ is a different color code, then c is the coloring the locating in Cg ;6 SO We get

XL(C6,12,6) < 5. From the proof)(L(CG‘lz,G) <5andy; (C6,12‘6) = 5 it can be conclude that XL(Cs,1z,6) =5.

Case 2. Forn = 7.

Suppose that the construction of the vertex coloring of a cubic graph C7.47 is defined by c
V(C7'14'7)_){1,2,3,4,5} SuCh that:

a. c(x,) = c(x13) = c(x14) = c(xz23) = c(x324) = c(x36) = c(x210) = c(x37) = c(x33) =
c(xss) =1
b. c(x11) = c(x13) = c(x15) = c(x31) = c(x33) = c(x35) = c(x37) = c(x39) = c(x341) =

c(x2.13)=2
C. C(x16) = 3
d. c(x2n) = c(x24) = c(x38) = c(x212) = c(x3p) = c(x3,) = c(x3,) = 4

e. c(xfg)=5.

Y x5
€2
—— R
Figure 2.0.3. Coloring with 5 color for C; 14 ;
Based on this construction, the following color class are obtained:

—_ 7 ! ! n 7 n
Sy = {Xn, X12, X322, X236, X210, X31, X33, X35 }»

— ! 7 ’ ! ! 7 7
Sy = {x11, %13, X15, X21, X23, X35, X327, X209, X311 X213},

S3 = {x16}:
—_ 7 4 4 4 144 144 144
Sy = {X2n) X34, X28, X2 12, X3, X532, X34},
— rr
Ss = {x3%6}.

From definition of vertex coloring above, it can be seen that each adjacent vertex is color with a different color.
The color code for each vertex in C; 14 7 to Il are as following:

Cl‘[(xn) = (d(xn: 51)1 d(xn: SZ): d(xnl 53)1 d(x’nl 54-)1 d(x’n,l 55)) = (0:1:1:1;3)
cn(x2) = (d(x12:51): d(x12,S2), d(x12,53), d(x12,54), d(x12:55)) = (0,1,3,1,5),
CH(XQZ) = (0'1'3'213) CH(XEG) = (1111410l4) Cl‘l(xé.lo) = (01112I2F3)I
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cn(x31) = (0,1,5,1,2) cn(x33) = (0,1,5,1,3) cn(x14) = (0,1,2,1,5),
cn(x13) = (1,0,3,2,6) cn(x31) = (1,0,3,1,3) cn(x33) = (1,0,4,1,3),
cn(x35) = (1,0,5,1,4) cn(x37) = (1,0,4,1,4) cn(x39) = (1,0,3,1,3),
cn(x211) = (1,0,2,1,2) cn(x34) = (1,1,4,0,4) cn(xg5) = (1,0,1,2,4),
cn(x3,) = (1,1,2,0,2) cn(x3y) = (1,1,4,0,2) cn(x3g) = (2,1,1,0,4),
cn(x3,) = (1,1,5,0,1) cn(x3e) = (1,1,3,0,1) cn(x6) = (1,1,0,1,3),
cn(xq1) = (1,0,2,2,4) cn(x313) = (1,0,2,1,1) cn(x35) = (0,1,3,1,1),

The each vertex in C; 1, is a different color code, then c is the coloring the locating in C; 14, SO we get
)(L(C7_14,7) < 5. From the proof)(L(Cm”) <5andy; (C7,14‘7) = 5 it can be conclude that y; (C7_14,7) =5.

Case 3. Forn = 8.

The in Figure 2.0.4. let that the construction of the coloring of the vertex on the cubic graph Cg,¢g is defined
with c: V(Cg168) — {1,2,3,4,5} in such a way:

Figure 3.0.4. Coloring with 5 color for C8,16,8.

a. c(xp) = c(x12) = c(x14) = c(x32) = c(x36) = c(x3.10) = c(X5.14) = c(x31) = c(x33) =
c(x3s) =1
b. c(x11) = c(x13) = c(x15) = c(x33) = c(x35) = c(x37) = c(x39) = c(x3411) = c(x343) =

c(xz.15)=2
C. C(x16) == 3
d. c(x18) = c(x3p) = c(x34) = c(x38) = c(x2.12) = c(x5,) = c(x52) = c(x5y) =
c(x3s) = 4
e. c(x§,)=>5.
From this construction, the following color class are obtained:
Sy = {xn, X12, X14, X32, X536, X310, X314, X31, X33, X35},
Sz = {X11, %13, X15, X321, X33, X35, X327, X390, X3.11, X313, X2.15},

53 = {x16}1
p— 14 14 14 14 144 144 144 144
Sa = {X17, X0, X322, X28, X2 12, X3, X372, X34, X363,
_ 174
Ss = {x37}.

It can be seen in the definition of vertex coloring above, it can be seen that each adjacent vertex is colored with
a different color.

There is a color code for each vertex in Cs 65 to I as following:

cn(xy) = (0,1,2,1,3) cn(x12) = (0,1,4,1,5) cn(x14) = (0,1,2,1,6),
CH(xéz) = (011;4';2)3) Cl_[(xé.lo) = (0)1;2:214) Cl—I(xé.14-) = (011;2;1;2):
cn(xfy) = (0,1,6,1,2) cn(xss) = (0,1,5,1,4) cn(xss) = (0,1,3,1,2),
Cl'[(xll) = (110135214) Cl'[(x13) = (11013'2!6) Cl'l(x15) = (1'0'112:6)1
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cn(x31) = (1,0,4,1,2) cn(x33) = (1,0,5,1,3) cn(xzs) = (1,0,5,1,4),
cn(x37) = (1,04,1,4) cn(xze) = (1,0,3,1,4) cn(xz.41) = (1,0,2,1,3),
cn(x2.43) = (1,0,2,1,2) cn(xz15) = (1,0,3,1,1) cn(x6) = (2,1,0,1,4),
cn(x17) = (1,2,1,0,3) cn(x3,) = (1,1,3,0,2) cn(xz4) = (1,1,5,0,4),
cn(xzg) = (1,1,3,0,5) cn(x3.12) = (2,1,1,0,3) cn(xzy) = (1,1,5,0,1),
cn(x3z) = (1,1,6,0,3) cn(xzy) = (1,1,4,0,3) cn(x3e) = (1,1,3,0,1),

cn(xsy) = (2,1,4,1,0) .
This that the proof of)(L(nglﬁ,g) <5 and )(L(C8_16_8) > 5 can be conclude that )(L(CS_16_8) =5.

Case 4. forn = 9.

Furthermore, look at Figure 2.0.5 Suppose that the construction of the coloring of the vertex on the cubic graph
Co,18,9 is determined white ¢: V(Cy159) — {1,2,3,4,5} in such a way:

Figure 2.0.5. Coloring with 5 color for Cg 1g9.

a. c(xy) = c(x12) = c(x14) = c(x16) = c(x323) = c(x36) = c(x3.10) = c(x314) = c(x37) =
c(x33) = c(xzs) = c(xz7) =1
b. c(x11) = c(x13) = c(x15) = c(x31) = c(x33) = c(x35) = c(x27) = c(x39) = c(x3241) =

c(x3.13) = c(x5.45)= c(x5.17)= 2

c.c(x1g) =3

d. c(x2n) = c(x34) = c(x38) = c(x3.12) = c(x2.16) = c(x3,) = c(x33) = c(x3y) =
c(x3s) = 4
e. c(xjg)= 5.

From this construction, the following color class are obtained:

—_ ! ! 1 ! n n 4 n
S1 = {xn, X12, X14, X16, X22, X26) X2.100 X2.140 X31, X33, X35, X537},

p— ! ! ! ! ! ! ! ! !
Sy = {X11, X13, X15) X17, X21, X23, X25, X237, X309, X311, X2.13) X215, X217}

Sz = {x18};
—_ 4 4 4 14 4 144 144 144 144
Sa = {X2n) X34, X28, X2 12, X2 16) X371, X532, X34, X36 }
_ 174
Ss = {x3s}.

this the can be seen of the definition in vertex coloring above, be seen that each adjacent vertex is colored with
a different color.

There is a color code for each vertex in Cq 159 to IT as following:

Cl_[(xn) = (Olllllllg) Cr[(x12) = (0'1)31115) Cl_[(xlll-) = (01114‘11'7);
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cn(x16) = (0,1,2,1,5) cn(x3,) = (0,1,3,2,3) cn(x3e) = (0,1,5,2,5),
Cn(xé.n) = (0v1:4r2:5) Cl'l(xé.lzl-) = (01112!2'3) Cl'I(xéll) = (0,1,5,1,2),
Cl_l(xé’_?) = (0,1,7,1,4) Cl'[(xéIS) = (0111511;3) Cl_[(xé,7) = (0!1131111)1
Cn(xll) = (1,0,2,2,4‘) Cn(xl3) = (1,0,4,2,6) Cn(x17) = (1,0,1,2,4),
Cl'[(xél) = (1105311!2) Cl_l(x£3) = (1:0:4:1:3) Cn(Xés) = (1:0:5;1:4):
Cn(xé7) = (1,0,6,14) Cl—I(xé‘)) = (1,0,5,1,5) Cl—I(xé.ll) = (1,0;4',1,4),
Cl—I(xé.14-) = (1,0,3,1,3) Cl—I(xé.15) = (1,0,2,1,2) Cl_[(xé.17) = (1' ,1,3,0,2),
Cl_l(xén) = (1,1,2,0,2) Cl_l(x£4) = (171!4!()'4) Cn(XéS) = (1r1r51016);
Cl—I(xé.13) = (1;1;3;0)4’) CH(xé.16) = (211:1;0!2) Cl_[(xé’n = (111:41051);
cn(xsy) = (1,1,6,0,3) cn(x's.) = (1,1,6,0,4) cn(xss) = (1,1,4,0,2),
cn(xdy) = (1,1,3,1,0) .

It can be seen that the proof of y; (Cg_lgyg) <5 and ){L(C9’18‘9) > 5 can be conclude that

XL (C9,18,9) =5

Case 5. Forn = 10.

And the last note is in Figure 2.0.6. Let that the construction of the coloring of the vertex on the cubic graph
C10,20101s determined with ¢: V (Cyg2010) — {1,2,3,4,5} in such a way:

E ol

P v Q
P < e

- = l("‘ < \5 .7/\
s ,__1/3,% Py _}V&*S\t z— ?4)2::2;1g1 ' xss
IO G SO OGES T

pe G i < v i

E -

x""as

Figure 2.0.6 Coloring with 5 color for Cy¢,20,10
a. c(x,) = c(x12) = c(x14) = c(x16) = c(x326) = c(x32.10) = c(x2.14) = c(x318) = c(x31) =

c(x33) = c(x3s) = c(x3z7) =1
b. c(x11) = c(x13) = c(x15) = c(x17) = c(x31) = c(x33) = c(x35) = c(x37) = c(x29) =

c(x341) = c(x313) = c(x315)= c(x3.17)= c(x32.19)= 2
C. C(xlg) == 3
d. c(x1.10) = c(x3) = c(x34) = c(x35) = c(x5.13) = c(x2.16) = c(x3p) = c(x32) = c(x3y) =

c(x36) = c(x38) = 4
e. c(x%10)=75.

It can be seen from the construction that the color class are obtained as following

—_ ! ! ! ! ! n n " n
S1 = {Xn) X12) X140 X16) X22) X326 X2.100 X140 X2.18) X31, X33, X35, X37},
—_ ! ! ! ! ! ! 1 ! ! !
Sz = {x11, X13, X15, X17, X21, X23) X35, X27, X209, X211, X213 X2.15: X2.17, X2.19}»

S3 = {x18},
_ 14 14 14 14 14 144 144 144 144 rr
Sa = {X110) X2m) X24, X328, X2 12, X3 165 X3ns X372, X34, X356, X358},
_ 174
Ss = {x35

This it can be seen in the definition of vertex coloring above, it can be seen that each adjacent vertex is colored
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with a different color. There is a color code for each vertex in C;g 20 10 to [] as following:

cn(xy) = (0,1,2,1,3) cn(x2) = (0,1,4,1,5) cn(x1,) = (0,1,4,1,7),
cn(x6) = (0,1,2,1,6) cn(xsy) = (0,1,4,2,3) cn(xse) = (0,1,6,2,5),
Cl‘[(xé.m) = (01114!2r7) Cl'[(xé.lél-) = (0111212!4) C]'[(Xé’7) = (0,1,3,1,2),
Cl'l(xll) = (1'0'212:4‘) Cl'[(x13) = (15014'216) Cl'l(x17) = (1:0:1:2:4);

Cl_[(xé.17) = (1,0,1,2,5) Cl_l(xél) = (1,0,4,1,2) Cn(xé3) = (110151113)
cn(xzs) = (1,0,6,1,4) cn(x37) = (1,0,6,1,5) cn(xy9) = (1,0,5,1,6),
Cl—I(xé.ll) = (1,0,4‘,1,5) Cl—I(xé.13) = (1,0,3,1,4’) Cl_[(xé.IS) = (1,0,2,1,3)
cn(x%49) = (1,0,3,1,1)  cp(xy) = (2,1,0,1,4) cn(x19) = (1,2,1,0,3),

Cl—I(xén) = (171;3:0:2) Cl’I(xéll) = (1'1'510'4) CH(xES) = (1;1:5;():6);
Cl_[(xé.IZ) = (1111310!5) Cl'l(xé.lﬁ) = (2r1r11013) Cl‘[(xé{n) = (1;1;510,1);
cn(xsz) = (1,4,7,03)  en(xzy) = (1,1,4,0,3) cn(xss) = (1,1,3,0,1),

cn(xsy) = (2,1,4,1,0).
The can be seen that the proof of y; (C1o,2o,1o) <5 and XL(C10,20,10) > 5 can be conclude that XL(Clo,zo,w) =5.

III. CONCLUSION

In this study, the locating chromatic number of the cubic graph C,, 5, , is the minimum number of color used
in the locating coloring of the graph C,, 5, , for 6 < n < 10 obtain the locating chromatic number, namely 5.
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