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Abstract — Let G = (V,E) be a graph with p vertices and g edges.
A Extended Mean Cordial Labeling of a Graph G with vertex set
V is abijection from V to {0, 1,2} such that each edge uv is assigned
the label ([f(u) + f(¥))]1/2 where [ x 1 is the least integer
greater than or equal to x with the condition that the number of
vertices labeled with 0 and the number of vertices labeled with 1
differ by at most 1 and the number of edges labeled with 0 and the
number of edges labeled with 1 differ by at most 1. The graph that
admits a Extended Mean Cordial Labeling is called Extended
Mean Cordial Graph. In this paper, we proved that Path related
graphs Tn, Q(n), DQ(n), TQ(n) are Extended Mean Cordial
Graphs.

Index Terms — Extended Mean Cordial Graph, Extended Mean
Cordial Labeling, 2000 Mathematics Subject classification 05C78.

1. INTRODUCTION

A graph G is a finite nonempty set of objects called vertices
together with a set of unordered pairs of distinct vertices of G
which is called edges. Each pair e = {u,v} of vertices in E is
called edges or a line of G. In this paper, we proved that Path
related graphs Tn, Q(n), DQ(n), TQ(n) are Extended mean
Cordial Graphs. For graph theory terminology, we follow [2].

2. PRELIMINARIES

Let G = (V,E) be a graph with p vertices and g edges. A
Extended Mean Cordial Labeling of a Graph G with vertex set
V is a bijection from V to {0, 1,2} such that each edge uv is
assigned the label ([f(w) + f(v))] /2where [ x] is the least
integer greater than or equal to x with the condition that the
number of vertices labeled with 0 and the number of vertices
labeled with 1 differ by at most 1 and the number of edges
labeled with 0 and the number of edges labeled with 1 differ by
at most 1.

The graph that admits a Extended Mean Cordial Labeling is
called Extended Mean Cordial Graph. In this paper, we proved
that Path related graphs Tn, Q(n), DQ(n), TQ(n) are Extended
Mean Cordial Graphs.

Definition: 2.1

A triangular snake is obtained from the path (vi,va,...... ,vn) by
replacing every edge by a triangle Cs. It is denoted by Tp.1.
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Definition: 2.2

A quadrilateral snake Q(n) is obtained from a path (ug,
Uz,........, Un) by joining ui, ui:1 to new the vertices vi and w;
respectively and joining the vertices ui , vi and u; , w; also
joining the vertices ui+1 , vi and ui+1 , Wi respectively. (i.e) every
edge of the path is replaced by a cycle Ca.

Definition: 2.3

It is a graph obtained from a path Py, by replacing every edge
of a path by two quadrilateral s and it’s denoted by DQ (n).

Definition: 2.4

It is a graph obtained from a path Py, , by replacing every edge
of a path by three quadrilaterals and its denoted by TQ(n).

3. MAIN RESULT

Theorem 3.1
Triangular snake T(n) is a Extended Mean Cordial Graph.
Proof:
Let V[T(n)] = { (u) : 1<i<n-1, (vi) : 1<i<n}
Let E[T(n)] = { [(vi Vis1) : 1<i<n-1]U[(uiVi) :

1<i<n-1]U [(ui vi+1) : 1<i<n-11}
Define f: V(G)—{0,1,2} by

_(2ifi=1mod?2 .
f(u')_{lifi = 0mod?2 1<i<n-1
_(lifi =1mod2 .
f("')‘{o ifi =0mod2 @ SIS

The induced edge labeling are
f*(vivis) =0, 1<i<n-1

e oy _(Lifi=1mod?2
f (uiv) _{OifiEOmodZ’

f* (uivis) =1, 1<i<n-1
Here, e¢(0) = e(1) when n is odd

ei(1) = e¢(0) +1 ,n is even

1<i<n-1

Hence T, is Satisfies the condition
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| ef(0) —ef(1)|<1
Therefore, T, is an Extended Mean Cordial Graph.

For example, T, isan Extended Mean Cordial Graph as shown
in the figure, 3.2

Vi 1 0 VZO 0 V31 0 0 0 1v

U12 Uzl U32 U4l

Figure 3.2

Theorem: 3.3
Quadrilateral Snake Q (n) is an Extended Mean Cordial Graph
Proof:
Let V[Q(n)] = { (vi): 1<i<n, (uipU2) : 1<i<n-1}
Let E[Q(n)] = {[(Vi Vi+1) U (Vi Uir)U(Vis1 Ui2) :
1<i<n-1]U [(uir ui2): 1<i<n-1]}
Define f:V(Q(n))—{0,1,2}

_(0ifi=0mod?2 .
f(V')_{l ifi =1mod2 ISISN

f(ug) =2 ,1<i<n-1

f(up) =0 , 1<i<n-1

The induced edge labeling are
f* (vivis1) =0, 1<i<n-1

f* (vi uin) =1,

f* (Vis1Ui2)=0, 1<i<n-1

1<i<n-1

f* (uir uip) =1, 1<i<n-1

Here, |ef(0)-er(1)] < 1

Hence Q (n)is Satisfies the condition| ef(0) — ef(1) | < 1
Therefore, Q(n) is an Extended Mean Cordial Graph.

For example, Q(4) is an Extended Mean Cordial Graph as
shown in the figure 3.4
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Figure 3.4
Theorem: 3.5

TQ (n) is an Extended Mean Cordial graph.
Proof:
Let TQ(n)= (V,E)
Let G be a TQ(n).
Let V(TQ(n)) = {[wi: 1<i<n+1]U

[ui1, Uiz,Vi1 Vi3, Xi1Xi2:1<i<n-1]}
Let E(TQ(n)) = {[(wi:1<i<n-1)U

[(uirti2) U(VizViz) U(XirXi2): 1<i<n-1]U
[(witin) U(wivir)U(WiXi1): 1<i<nJU[(wis1Ui)

U(Wix1Vi2)U(Wis1Xi2): 1<i<n-1]}
Define f:V(G)—{0,1,2}

v _f1i=0mod?2
f(w) _{OiE 1mod 2’

f(uin) =0, 1<i<n-1

1<i<n

f(uix) =2, 1<i<n-1
f(vir) =1, 1<i<n-1

\_f0 i=0mod 2
f(xll)_{l i=1mod?2’

f(xi) =1 , 1<i<n-1

1<i<n-1

The induced edge labeling are,

f*(Wiwis1) =0 , 1<i<n-1
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sy = (0 L =1mod2 o . Theorem:3.7
Prvav) = {1 2 gmoaz (1S iS50

_ Let D Q(n) is a Extended mean cordial graph.
f*(uili) = 1, 1<i<n-1 Proof-
,1<i<n-1 Let DQ(n) = (V,E)

Let DQ(n) be a Extended Mean Cordial Graph.

Let V(DQ(n)) ={ [vi:1<i<n U[uiz, U12, Wiz, Wiz: 1<i<n]}

0i =0mod 2
1i=1mod?2

f*(wiuir) =0 , 1<i<n-1

F*(Xi1Xi2) :{

vty —f1 1 =1mod 2 , _

P =l ;S o pmog 27 LSSm0 Let E(DQ(N)) = {[(vi isz) U(viti) U(Viwiz)U(Vis1 Wig) U(Vioz i)
ov_fli=1mod?2 . _ U(uirliz) U(Wiswiz) : 1<i<n]}

Prwixg) =, {2 e S 1<i<n-1

Define : f:V(DQ(n))—{0,1,2}

* (\\/: )= 1 -
Pr(Winu)=1, I<isn-1 The vertex labeling are

1i=1mod?2 . .
F*(WisaVio) :{0 s lsisn-1 v :{%) i =3m0322’ I<i<n
- i =0mo
*( WiraXi2)= {(1) i i (1]222 ;, 1<i<n-1 f(un)=2 ,1<i<n

f(u) =0 , 1<i<n
Here ef(0) =ef(1), f(win)=2 ,1<i<n
il)— s L =l=

\_fo i =1mod2 .
f(W'Z)"{1 i = 0modz’ | =="

The induced edge labeling are,

Hence TQ (n) s Satisfies the condition
| ef(0) —ef(1) | <1
Therefore, TQ (n) is an Extended Mean Cordial Graph.

) ) f*(viviz1) =0, 1<i<n-1
For example, TQ (n) is an Extended Mean Cordial Graph as

shown in the figure 3.6 f*(uirtiz) =1, 1<i<n-1
o o 2 o Pr(wawe) ={ 12 1092 hcicng
Ug 1 Up Ux 1 Up Uy 1 Up i=0mo
f*(viui) = 1, 1<i<n-1
f*(Vir1li2)=0, 1<i<n-1
1i =1mod?2 .
f*(viwiz)= 1<i<n-1
(viwiz) {0 i =0mod?2’ ==
0i =1mod?2 .
*(VisWio) = <j<
P (visawic) {li = 0mod 2’ |5="

Here, ef(1) = ef(0) +1
Hence DQ(n) s Satisfies the condition| ef(0) —ef(1) | < 1
Therefore, DQ(n) is a Extended Mean Cordial Graph.

For example, DQ(n) is a Extended Mean Cordial Graph as
shown in the figure 3.8

Figure 3.6
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