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Abstract

Let G = (V,E) be a graph with p vertices and q edges.
A Cup (V) cordial labeling of a Graph G with vertex
set V is a bijection from V to {0,1} such that if each
edge uv is assigned the label

f(uv):{o I Tu)= f(v):O} with  the

1 otherwise
condition 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 V cordial labeling is
called a V cordial graph (CCG). In this paper, we

proved that Cycle C, (n : even), Bistar By, P, OP,
and Helm are V cordial graphs.
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1. Introduction :

A graph G is a finite non-empty set of
objects called vertices together with a set of
unordered pairs of distinct vertices of G which is
called edges. Each pair e = {uv} of vertices in E is
called an edge or a line of G. In this paper , we

proved that Cycle C, (n : even), Bistar By, P,OP,
and Helm are V cordial graphs.

2. Preliminaries :

Let G = (V,E) be a graph with p vertices and
g edges. A V cordial labeling of a Graph G with
vertex set V is a bijection from V to {0,1} such that if

each edge uv is assigned the label
0if fuy=~f(v)=0

f(uv) = ( )_ V) with
1 otherwise

the condition 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 V cordial labeling is
called a V cordial graph (CCG). We proved that

Cycle C, (n : even), Bistar By,,, P,®P, and Helm
are V cordial graphs.

Definition 2.1 - Cycle

A graph with sequence of vertices Uy,
Uy .... U, such that successive vertices are joined with
an edge. P, is a path of length n-1.

The closed path of length n is Cycle C,,.

Definition 2.2 - P, OP,

It is a graph obtained from a path P, by
joining a path of length P, at each vertex of P,,, it is

denoted by P, OGP, .

Definition 2.3 — Bi-star

It is a graph obtained from a path P, by
joining the root of stars Sy, and S, at the terminal
vertices of P,. It is denoted by By,
Definition 2.4 — Helm

It is a graph obtained from a Cycle C, by
joining a pendent vertex at each vertex of on C,. Itis

denoted by C,, o Kj..

3. Main results :

Theorem 3.1
Cycle C, (n : odd) is a V cordial graph
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Let V(C,) ={u,:1<i<n} and Theorem 3.3
. Star S, is a V cordial graph
E =i[u:u. , ) 1<i<n-1
(Cn) {[(u|u|+l) I ]U(ulun)} Proof
Define f:V(C,)—>{0.1} Let V(S,) ={u,u, :1<i<n} and
The vertex labeling are E(Sn)={(uui):1£i£n}
. n+1
0 lsis—— Define f:V(S,)— {01}
f(ui): .
1 n+3sisn The vertex labeling are
Case 1: When n is even
The induced edge labeling are f(u)=0
0 1sig”7_l 0 1<i<h
)=y fu)={
0 ngn—l 1 —+1<i<n
f (uu,)=1 The induced edge labeling are
Here V,(f)=V,(f)+1 and 0 1<i<?
* 2
e (f)+1=g,(f) Flu)= 7
- . 1 —+1<i<n
It satisfies the condition 2
Vo (£)=V,(f)]<1 and Here  V,(f)=V,(f)+1 and
l&o (f)—e,(f)|<1 e, (f)=e(f)
Hence, C, is V cordial graph. It satisfies the condition
For example, Cs and C; are V cordial graphs as [\/O (f)-V,(f )| <1 and
shown in the figure 3.2.
& (F)—e,(f)[<1
Case 2: When n is odd
f(u)=0
0 1<i<"t
()= ?
1 n_+1£i<n
Figure 3.2 2

The induced edge labeling are
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0 1<i<Nt E(an):{[(uui):1£|sm]U[(wi):1S|sm]}
£ (uu,)= 2 " UL
TR S Define f:V (B, ,)—>1{0.1}
2
Here V,(f)=V,(f) and Case 1
e, (f)+1=e/(f) Whenm=n
It satisfies the condition The vertex labeling are
N, (£)=V, (f)|<1 and fw={0}

f(v)={1}
f(u)={0 1<i<m}
f(v,)={1 1<i<m}

ey (f)—e,(f)|<1

Hence, S, is V cordial graph.

For example, Ss and Sg are V cordial graphs as shown
in the figure 3.4 and 3.5 The induced edge labeling are

u0 f"(uu,)={0 1<i<m}

f(w;)={1 1<i<m}

f (uv)=1

Here  V,(f)=V,(f) and
e, (f)=¢e (f)+1

Figure 3.4 It satisfies the condition
Vo (F) =V, (f)|<1 and
&0 (f)—e,(F)<1

Case 2:
Whenm <n

The vertex labeling are

fw={0}
f(v)={1}
Figure 3.5 f (ui):{O 1<i gm}
Theorem 3.6 v ):{1 Lsi=m }
Bistar B, isa V cordial graph. (V) = 0 -i =1mod 2 1<i<n—m
Proof 1 i=0mod2
Let V (Bm,n) :{U,V, (u,:1<i<m), (V,- 1<j< n)} The induced edge labeling are

f"(uu,)={0 1<i<m}

and
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s
xwff
f (uv) =1

fr(w,)={li<j<m|

. 0 i=1mod2 .
f(WmH):{ | =-mo }1£|£n—m

1 i=0mod2

Here, when n-m is odd

V,(f)+1=V,(f) and
e, (f) =e.,(f)

When n-m is even
Vo (f)=V,(f) and
e, (f)=e (f)+1
It satisfies the condition
Vo () -V, (f)|<1 and
leo(f)—e (f)<1
Case 3:
Whenn<m
By substituting m by n and n by m in case 2
the result follows.
Hence, B, is a V cordial Graph

For example, B33, B, and Bg, are V cordial graphs
as shown in the figure 3.7, figure 3.8 and figure 3.9.

Figure 3.7
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Figure 3.8

Figure 3.9

Theorem 3.10
The Graph P, ® P, is V cordial.

n

Proof

LetGhe[P,OP,]
[u,:1<i<m],

Let V(G) = . i
[v;:1<i<m1<j<n-]]

[(uu,,)1<i<sm-1U
and E(G) =<[(u;v,):i <i <m]U
[(vyVy)l<i<ml<j<n-2

Define f:V(G)— {01}
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Case 1:
When 01<i<™icjen1
en m is even f(v) 2
The vertex labeli U
e vertex labeling are 1 m+l<|<m,1£1<n—1
. .m 2
0 1<i<— N-1
1 Miici<m FVi ) = 11
2 2’ |1 =< j<n-1
01<i<Mi1<j<n-1
_ 2 The induced edge labeling are
=1
1 E+15|3m,1313n—1 0 1sism2_1
fr(uu,)=
m+1
The induced edge labeling are 1 > <i<m-1
.. m
0 1<i<—-1
. 2 0 1<j<M*tL
f(uug,,)= * 2
1 m<i<m—1 f(uvi,)= m+3
2 1 M0 jiem
2
..
0 1<i<— —
. 2 0 1<i<™ 1 1<j<n-2
f(uv,)= PV )= 2
1 —+1<i<m W
1 m;3£|Sm,1£J<n—2
m
0 I<i<—,1<j<n-2 _
- _ 2 0 1< jsn—s
f (Vijvij+l)_ £ v )= 2
2 27 2 1 TS]Sn—Z
Here V,(f)=V,(f) and

e (F)+1=g,()

It satisfies the condition
[\/O(f)—Vl(f)|S1 and
o (F)—e, (f)[<1

Case 2:
When m is odd and n is odd

The vertex labeling are

m+1

2

1 m+3siSm
2

0 1<i<

f(ui):

Here V,(f)+1=V,(f) and

& () =e.(f)

It satisfies the condition
Vo (F)=V,(f)|<1 and
ey (f)—e, (f)|<1

Case 3:
When m is odd and n is even

The vertex labeling are
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s
mwff
0 1<i<M™*L
f(u)= 2
1 m+3_ <
2
. m+1 .
0 1SIST,1SJSH—1
Fvi) = m+1
1 > <i<ml<j<n-1
0 1sjsn7_1
f(VLﬂ.):
2 1 —<j<n-1

0 1sism_1
£ (UU.) = L
1 m+ <i<m-1
2
0 1sism2+1
£ (uv,y)= 3
1 m+ <i<m
2
0 1sismT_1,1£an—2
f*(VijVij+1): m+3
1 TSISm,1£j<n—2
0 1sjsn;4
f*(vm+1.vm+1. 1): 2
EREE R Ly P

Here V,(f)=V,(f) and
& (f)+1=e,(f)

It satisfies the condition
Vo (F)=V,(f)|<1 and
ey (f)—e, (f)|<1

Hence, the graph P, @ P, is V cordial.
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For example, P,OP,, P,OP, and P,® P,are vV

cordial as shown in the figure 3.11, figure 3.12 and

figure 3.13.

Ulo

u; U 0 u,

V1: @0

T
t

Vi, @0

0
V13+0
0

V14$0

0 1

V21+ 0 V31 + 0 V41
0 0
V2 @0 Va2 +0 Vaz

0 1

0

1
Vo, ‘ 0 Vs A 1 Vaa

—t 1

t
o w41 #1 g
1

Figure 3.11
u, o u, 1
1 1 | .
0 1
V21+0 V31+1
|
0 1
Voo +0 V32 +1
0 1
V23+0 Va3 +1
0 1

V24$0 V34‘1

Figure 3.12
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w1 ua s ()—e,(f)|<1
0 1 1 Hence, Helm is V cordial.
0 1 1
# For example, Helm (Cs @ Ky) is V cordial as shown
Y, V. Vi +1 Vs, +1 i .

V@0 21+0 “1° in the figure 3.15.

o o 1 1
V12+0 Vo +0 A\ +0 Va2 +1 Vs, +1

0 0 1 1
v13+0 v23+0 Vas + 1 Ve + 1 Ve + 1

0 0 1 1
V14+ 0 Vau +O Vas + 1 Vaa + 1 Vsa + 1

0 o 1 1 1
v15$ 0 stéo Vas 31 Vas 31 Vss ‘1 Figure 3.13

Figure 3.13 4. References

Theorem 3.14

Helm (C, @ Ky) is V cordial.
Proof

Let G be [C, @ K]

Let V(G) ={u,,v,: 1<i<m}

and E(G) ={(u,):1<i<m}
The vertex labeling are
f(u)={0 1<i<m}
f(v)={l 1<i<m}
The induced edge labeling are
f'uu,,)={0 1<i<m-1}
f (u,u,)=0
f (uv,)={ 1<i<m}

Here V,(f)=V,(f) and
&(f)=e(f)

It satisfies the condition

[Vo(f)—Vl(f)|S1 and
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