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Abstract: A function from the vertex set of a graph Gto the set {0, 1, 2} is called 3-equitable labeling if the induced edge labels are
produced by the absolute difference of labels of end vertices such that the absolute difference of number of vertices of G labeled with
0,1and 2differbyat most 1and similarly the absolute difference of number of edges of G labeled with 0,1and 2differbyat most 1[1]. In
this paper, wediscuss3-equitable labeling in the context of barycentric subdivision of different cycle related graphs.
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1. Introduction

We consider simple, finite, undirected graph. If the vertices
of the graph are assigned values subject to certain conditions,
then it is known as a graph labeling [5]. A survey on graph
labeling is given by Gallian[3].

We follow Gross and Yellen [5] for the graph theoretical
terminology and notations. The vertex set and the edge set

of graph G are denoted byV (G) and E(G) respectively.
A mapping f fromV (G) to {0,1,2}is called ternary
vertex labeling of G[1]. Aternary vertex labeling of a
graph G iscalled3-equitable labeling if the induced edge

labeling function " fromE(G)to the set {0,1,2}is

defined as f*(e=UV) =| f(ll) -f (V) | such that the
absolute difference of number of vertices of G with
label0,1and 2differbyat most land similarly absolute
difference of number of edges of G with label 0,land 2

differ by at most 1. A graph which admits 3-equitable
labeling is called a 3-equitable graph [1].

Cn OK 1 Crown obtained from the corona of Cn with Kl .
{_‘n () 2K N Double crown obtained from the corona
of C, with 2K, .
AC, Armed crown obtained from £, 5 P,
C Obtained by duplicating a vertex by an edge in a

n ' ' ' .
cycle Cn ,where {V1 Vysees Vo | are vertices

added to obtain Cn corresponding to the vertices

V,V,,..,V,in C, .

Notation 1.1: Standard graphs used in this paper [2]:
Let € = UV bean edge of a graph G and w is not a vertex

of G . Then edge is said to be subdivided when it is replaced

by edges € =UW and € = VWI[S5]. If every edge of graph
G is subdivided, then the resulting graph is
called barycentric subdivision of the graph G . It is denoted
by S(G) .Vaidya et al.[6] proved that cycle with twin chords

is cordial as well as 3-equitable. In [7] Vaidyaetal. proved
that the barycentric subdivision of cycle with one chord,
cycle with twin chords and cycle with triangle are cordial. G.
V. Ghodasra and LI. Jadav[4] proved that barycentric
subdivision of cycle with one chord, cycle with twin chords,
cycle with triangle, shell graph and wheel graph are3-
equitable. In this paper, we prove that the barycentric
subdivision of crown, double crown, armed crown and some
standard graph are3-equitable graphs.

2. Main Results

Theorem 1: The barycentric subdivision of crown C,, K
is 3-equitable.
Proof: Let 5(C,, () K, denote the barycentric subdivision

of crown C,, (O Ky. Let U, U,,..., U, be pendent vertices of
C, () Kyand V,,V,,...,V,, are the vertices corresponding

to C,, where V j is the vertex added due to the barycentric

subdivision of edge Vj_1Vj+1, ]=2,4,6,..,2n—2 and
V,, is the vertex added due to the barycentric subdivision
of edge V,,_,V,. Here, W, is the vertex added due to the
barycentric subdivision of edge U;V,; ,,(i=12,3,...,N).
Note that|[V (5(C, @ K;))| = 4n
|E(S(C, @ K;))| = 4n. We define labeling function
fF:V(5(C, ) K;)) —+{0,1,2} as follows

and
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"0:i = 0,3(mod 6)
f(v;) = {Li=4.5(mod 6)
2:i=12(mod 6),l=i=<2n

Fu) = {

Li=14{mod &)
2;i=0235%mod 6)1=i=n

Fw) = JL

0:i=1245(mod 6)
2i=03mod 6)1=i=n

Hence 5(C,, () K,) is 3-equitable, forall 1 € M, n = 3.

Above defined labeling pattern satisfies the conditions of3-
equitable labeling as shown in Tablel.
Letnn = 6a + b, where b € Manda € HU{0]}.

Table 1: Table for Theorem 1

b Vertex Conditions

Edge Conditions

0.3 vy (o) = vfflj = vy 2
14| v(0)+1=v(1) +1=vp(2)
2.5 vr(0) = v (1) +1 = 4 (2)

2 (0) = e; (1) = &,(2)
er(0) =e;(1)+1=12p(2) +1
er(0) +1 =e; (1) = ¢;(2)

Example 1.3-equitable labeling of the graph obtained by
barycentric subdivision of crown C; () K is shown in

Figure 1. It is the case related to n = 5{mod#6).

;
|
0
20 02 vy
WL (U 2 (o)
@ a
( () | 1 _.1 A
1' =
Figure 1

Theorem 2. The barycentric subdivision of double crown
C, (O 2Kjis 3-equitable.

Let S5(C, (2 2K;)denotes
subdivision of double crown Cy, () 2K3. Let U,,U,,...,U,,

Proof. the barycentric

be the pendant vertices of Cy, () 2K; andV,,V,,...,V,, are

vertices corresponding to C , where V jis the vertex added
due to barycentric subdivision of edge
Vi Vi, 1=2,46,.,2n =2 and V,, is the vertex added

due to the barycentric subdivision of edge V,,_,V, . Here,
W; is the vertex added due to the barycentric subdivision of

edge u,v, for odd i and even
i(i=2,4,6,...,2n). Note

that|V (5(C, & 2K,))| = 6nand

|E(S(C, O 2K,))| = 6m. We define labeling function

F:V(S(C, ® 2K,)) — {0,1,2} as follows.

u;v,_, for

flu,)=1;if1 =i = 2n.

flv)=0;if1=i = 2n.

flw,)=2;if1=i=2n.

From the above labeling pattern, we  get
vpll) = vell) = vell) and ep(U) = ep(l) = ep(2),
Hence S(C,, ) K, ) is 3-equitable graph.

Example 2.3-equitable labeling of the graph obtained by
barycentric subdivision of double crown C, () 2K, is
shown in Figure 2. It is the case related to n = 4{mod6).
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Theorem 3: The barycentric subdivision of armed crown
AC, is 3-equitable.

Proof: Let 5{AC,) denote the barycentric subdivision of
armed crown AC, .LetU;denote the pendant vertices of
AC, and V,,V,,...,V,, are the vertices corresponding to
C,, where V jis the vertex added due to the barycentric
subdivision of edge V; |V, ]=2,4,6,.,2n—2 and V,,
is the vertex added due to the barycentric subdivision of

edgeV,, ,V,.Here W; is the vertices of degree wo and w! is

the vertex added due to barycentric subdivision of edge
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WV, , Ujisthevertex added due to barycentric subdivision
ofedge W,U,,1 = i = n.
Note that [V (S(AC,))| = 6m and |E(S(AC,))| = 6n.
We define labeling function
f:V(S(AC,)) = 6n —= {0,1,2} as follows.
Case 1: nis even
2:1 =01(mod 4)
flv,) = A o
0i=23(mod4)1=i=2n
flw)=Lif1<i=n.
Fw)=1ifl<i=n
flu)=0;if 1<i<n.
F)=2;if 1<i<n

Case 2: nis odd.
(2:i =01(mod 4)
fled = . _
0i=23.(mod4)]1=i=2n
flwg) =1 flwp) =2, flup) = 0. (up) = 1
fw)=1Lifl=i=n-1.
fw)=1Lifl<i<n—-1.
flud=0ifl<i=n-—1
Fud=2ifl<izn-1
From the above labeling pattern, we  get
v (0) = v (1) = v (2) and
2:(0) = e, (1) = e£(2). Hence S(AC,) is 3-equitable
graph.

Example 3. 3-equitable labeling of the graph obtained by
barycentric subdivision of armed crownAC5 is shown in

Figure 3. It is the case related ton=3(mod6).

Theorem4. The barycentric subdivision of C,is 3-
equitable.

Proof. Let denotes the barycentric subdivision of
C,. Let U,,U,,..,U, be the outer vertices of Cj,

and V,,V,,...,V,, are the vertices corresponding to Cn s

where Vjis the vertex added due to the barycentric

subdivision of edge V; v ]=2,4,6,..,2n—2 and

i+,
V,, is the vertex added due to the barycentric subdivision
of edgeV,,_;V,and w; is the vertex added due to barycentric
subdivision of edge U, U,i,I = 1,2,3, ..., 1. Here u; is
the vertex added due to barycentric subdivision of edge 1;1;
for odd i and edge ;7,4 foreven i, (i = 1,2,3, ...,2n).

Note that [V (S(C2.))| = 8nand |E(S(C7))| = 8n

We define labeling function
FV(S(CR)) = 6n = {0,1,2} 55 follows
Case 1:n = 0.3 (modb)

flv)=1lifl=i=<2n

flu;)=2:if1 =i < 2n.

Flull=0;if 1 <i < 2n.

0;i=1L4(mod )
f(w;) = {Li=25(mod6)
2;i=03mod6)1<i<n

Case 2:n = 1.24.5( modb))
fluz,) =2.
flv;)=1Lifl=i=2n

\7/19 Flu)=2;if1 =i = 2n.
flul=0ifl<i=2n-1
- 0;i=14(mod 6)
s ) = {Li=25(mod6
.Q | 0 ‘ :: 2 . jF'(u_:'J .'r _:l[:mD :]
g > b ! \\—’\ 2;i=03(modb)1=izn
"'\.‘2 of P ‘- ( 0 ) -‘.2 ) . . L.
- \l il B g N Above defined labeling pattern satisfies the conditions of 3-
L *’2“\ equitable labeling as shown in Table4.
WL Lett = 6a + b, where b € Manda € MU{0}.
N 1
[ ]
(1)
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Figure 3
Table 2: Table for Theorem 4
b Vertex Conditions Edge Conditions
0.3 vr(tl] = 1:'J.(1'J = 15.(2] E?J.(EI] = e‘r(lj = er(zj

25| w(0) +1=v,(1) =v,(2)
14| v (@ +1=v,(1) +1=1v,(2)

er(tl'] +1= eJ.(l'J = EJ.(E'J +1
eJ.(I:I'] = e?ril'J +1= eJ.(E'J
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Hence the barycentric subdivision of C, :1 is 3-equitable.

Example 3.3: equitable labeling of the graph obtained by
barycentric subdivision of C,, is shown in Figure 4.
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