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Abstract: Let G = (V,E) be a graph with p vertices and q edges. A Cap (∧) 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) =





1, if f(u)=f(v)=1,

0, otherwise.

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. Otherwise, it is called a Smarandache ∧ cordial

labeling of G. A graph that admits a ∧ cordial labeling is called a ∧ cordial graph (CCG).

In this paper, we proved that cycle Cn (n is even), bistar Bm,n, Pm ⊙ Pn and Helm are ∧

cordial graphs.

Key Words: Cap cordial labeling, Smarandache ∧ cordial labeling, Cap cordial graph.

AMS(2010): 05C78.

§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 Cn (n : even), Bi-star Bm,n,

Pm ⊙ Pn and Helm are ∧ cordial graphs.

§2. Preliminaries

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

f(uv) =





1, if f(u) = f(v) = 1

0, otherwise.

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. Otherwise, it is called a Smarandache ∧ cordial labeling of

G.

The graph that admits a ∧ cordial labeling is called a ∧ cordial graph (CCG). we proved

that cycle Cn (n is even), bistar Bm,n, Pm ⊙ Pn and Helm are ∧ cordial graphs

Definition 2.1 A graph with sequence of vertices u1, u2, · · · , un such that successive vertices

are joined with an edge, Pn is a path of length n − 1.

The closed path of length n is Cycle Cn.

Definition 2.2 A Pm ⊙ Pn graph is a graph obtained from a path Pm by joining a path of

length Pn at each vertex of Pm.

Definition 2.3 A bistar is a graph obtained from a path P2 by joining the root of stars Sm and

Sn at the terminal vertices of P2. It is denoted by Bm, n.

Definition 2.4 A Helm graph is a graph obtained from a Cycle Cn by joining a pendent vertex

at each vertex of on Cn. It is denoted by Cn ⊙ K1.

§3. Main Results

Theorem 3.1 A cycle Cn (n : odd) is a ∧ cordial graph

Proof Let V (Cn) = {ui : 1 ≤ i ≤ n}, E(Cn) = {[(uiui+1) : 1 ≤ i ≤ n − 1]
⋃

(u1un)}. A

vertex labeling f : V (Cn) → {0, 1} is defined by

f(ui) =





0, 1 ≤ i ≤ n−1

2 ,

1, n+1
2 ≤ i ≤ n

with an induced edge labeling f∗(u1un) = 0,

f∗(uiui+1) =





0, 1 ≤ i ≤ n−1

2 ,

1, n+1
2 ≤ i ≤ n − 1,

Here V0(f) + 1 = V1(f) and E0(f) = E1(f) + 1. It satisfies the condition

|V0(f) − V1(f) |≤ 1, |E0(f) − E1(f) |≤ 1.
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Hence, Cn is ∧ cordial graph. 2
For example, C7 is ∧ cordial graph as shown in the Figure 1.
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Figure 1 Graph C7

Theorem 3.2 A star Sn is a ∧ cordial graph.

Proof Let V (Sn) = {u, ui : 1 ≤ i ≤ n} and E(Sn) = {(uui) : 1 ≤ i ≤ n}. Define

f : V (Sn) → 0, 1 with vertex labeling as follows:

Case 1. If n is even, then f(u) = 1,

f(ui) =





0, 1 ≤ i ≤ n

2 ,

1, n
2 + 1 ≤ i ≤ n

and an induced edge labeling

f∗(uui) =





0, 1 ≤ i ≤ n

2 ,

1, n
2 + 1 ≤ i ≤ n.

Here V0(f) + 1 = V1(f) and E0(f) = E1(f). It satisfies the condition

|V0(f) − V1(f) |≤ 1 and |E0(f) − E1(f) |≤ 1.

Case 2. If n is odd, then f(u) = 1,

f(ui) =





0, 1 ≤ i ≤ n+1

2 ,

1, n+3
2 ≤ i ≤ n

and with an induced edge labeling

f∗(uui) =





0, 1 ≤ i ≤ n+1

2 ,

1, n+3
2 ≤ i ≤ n.
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Here V0(f) = V1(f) and E0(f) = E1(f) + 1. It satisfies the condition

|V0(f) − V1(f) |≤ 1 and |E0(f) − E1(f) |≤ 1.

Hence, Sn is ∧ cordial graph. 2
For example, S5 and S6 are cordial graphs as shown in the Figures 2 and 3.
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Figure 2 Graph S6
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Figure 3 Graph S5

Theorem 3.3 A bistar Bm,n is a ∧ cordial graph.

Proof Let V (Bm,n) = {(u, v), (ui : 1 ≤ i ≤ m), (vj : 1 ≤ j ≤ n)} and E(Bm,n) = {[(uui) :

1 ≤ i ≤ m]
⋃

[(vvi) : 1 ≤ i ≤ m]
⋃

[(uv)]}. Define f : V (Bm,n) → {0, 1} by two cases.

Case 1. If m = n, the vertex labeling is defined by f(u) = {0}, f(v) = {1}, f(ui) = {0, 1 ≤
i ≤ m}, f(vi) = {1, 1 ≤ i ≤ m} with an induced edge labeling f∗(uui) = {0, 1 ≤ i ≤ m},
f∗(vvi) = {1, 1 ≤ i ≤ m} and f∗(uv) = 0. Here V0(f) = V1(f) and E0(f) = E1(f) + 1. It

satisfies the condition

|V0(f) − V1(f) |≤ 1 and |E0(f) − E1(f) |≤ 1.

Case 2. If m < n, the vertex labeling is defined by f(u) = {0}, f(v) = {1}, f(ui) = {0, 1 ≤
i ≤ m}, f(vi) = {1, 1 ≤ i ≤ m},

f(vm+i) =





1, i ≡ 1 mod 2,

0, i ≡ 0 mod 2, 1 ≤ i ≤ n − m,
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with an induced edge labeling f∗(uui) = {0, 1 ≤ i ≤ m}, f∗(vvj) = {1, 1 ≤ j ≤ m}, f∗(uv) = 0,

f∗(vvm + i) =





1, i ≡ 1 mod 2,

0, i ≡ 0 mod 2, 1 ≤ i ≤ n − m.

Here, if n − m is odd, then V0(f) + 1 = V1(f) and E0(f) = E1(f); if n − m is even, then

V0(f) = V1(f) and E0(f) = E1(f) + 1. It satisfies the condition

|V0(f) − V1(f) |≤ 1 and |E0(f) − E1(f) |≤ 1.

Case 3. If n < m, by substituting m by n and n by m in Case 2 the result follows.

Hence, Bm,n is a ∧ cordial graph. 2
For example B3,3, B2,6 and B6,2 are cordial graphs as shown in the Figures 4, 5 and 6.
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Figure 4 Graph B3,3
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Figure 6 Graph B6,2

Theorem 3.4 A graph Pm ⊖ Pn is ∧ cordial.

Proof Let G be the graph Pm ⊖ Pn with V (G) = {[ui : 1 6 i 6 m], [vij
: 1 6 i 6 m, 1 6

j 6 n − 1]} and E(G) = {[(uiui+1) : 1 6 i 6 m − 1]
⋃

[(uivi1) : 1 6 i 6 m]
⋃

[(vijvij+1) : 1 6

i 6 m, 1 6 j 6 n − 2]}. Define f : V (G) → {0, 1} by cases following.

Case 1. If m is even, then the vertex labeling is defined by

f(ui) =





0, 1 ≤ i ≤ m

2 ,

1, m
2 + 1 ≤ i ≤ m,

f(vij) =





0, 1 ≤ i ≤ m

2 , 1 6 j 6 n − 1,

1, m
2 + 1 ≤ i ≤ m, 1 6 j 6 n − 1

with an induced edge labeling

f∗(uiui+1) =





0, 1 ≤ i ≤ m

2 ,

1, m
2 + 1 ≤ i ≤ m − 1,

f∗(uivi1) =





0, 1 ≤ i ≤ m

2 ,

1, m
2 + 1 ≤ i ≤ m,

f∗(vijvij+1) =





0, 1 ≤ i ≤ m

2 , 1 6 j 6 n − 2,

1, m
2 + 1 ≤ i ≤ m, 1 6 j 6 n − 2.

Here V0(f) = V1(f) and E0(f) = E1(f) + 1. It satisfies the condition

|V0(f) − V1(f) |≤ 1 and |E0(f) − E1(f) |≤ 1.



150 A.Nellai Murugan and P.Iyadurai Selvaraj

Case 2. If m is odd and n is odd, the vertex labeling is defined by

f(ui) =





0, 1 ≤ i ≤ m−1

2 ,

1, m+1
2 ≤ i ≤ m,

f(vij) =





0, t1 ≤ i ≤ m−1

2 , 1 6 j 6 n − 1,

1, m+1
2 ≤ i ≤ m, 1 6 j 6 n − 1,

f(vm+1

2
j) =





1, 1 ≤ j ≤ n

2 ,

0, n
2 + 1 6 j 6 n − 1

with an induced edge labeling

f∗(uiui+1) =





0, 1 ≤ i ≤ m−1

2 ,

1, m+1
2 + 1 ≤ i ≤ m − 1,

f∗(uivi1) =





0, 1 ≤ i ≤ m−1

2 ,

1, m+1
2 + 1 ≤ i ≤ m,

f∗(vijvij+1) =





0, 1 ≤ i ≤ m−1

2 , 1 6 j 6 n − 2,

1, m+3
2 ≤ i ≤ m, 1 6 j 6 n − 2,

f∗(vm+1

2
jvm+1

2
j+1) =





1, 1 ≤ j ≤ n−3

2 ,

0, n−1
2 ≤ j 6 n − 2.

Here V0(f) + 1 = V1(f) and E0(f) = E1(f). It satisfies the condition

|V0(f) − V1(f) |≤ 1 and |E0(f) − E1(f) |≤ 1.

Case 3. If m is odd and n is even, the vertex labeling is defined by

f(ui) =





0, 1 ≤ i ≤ m−1

2 ,

1, m+1
2 ≤ i ≤ m,

f(vij) =





0, 1 ≤ i ≤ m−1

2 , 1 6 j 6 n − 1,

1, m+1
2 ≤ i ≤ m, 1 6 j 6 n − 1

with an induced edge labeling

f∗(uiui+1) =





0, 1 ≤ i ≤ m−1

2 ,

1, m+1
2 + 1 ≤ i ≤ m − 1,

f∗(uivi1) =





0, 1 ≤ i ≤ m−1

2 ,

1, m+1
2 + 1 ≤ i ≤ m,

f∗(vijvij+1) =





0, 1 ≤ i ≤ m−1

2 , 1 6 j 6 n − 2,

1, m+1
2 ≤ i ≤ m, 1 6 j 6 n − 2,

f∗(vm+1

2
jvm+1

2
j+1) =





1, 1 ≤ j ≤ n−4

2 ,

0, n−2
2 ≤ j 6 n − 2.

Here V0(f) = V1(f) and E0(f) = E1(f) + 1. It satisfies the condition

|V0(f) − V1(f) |≤ 1 and |E0(f) − E1(f) |≤ 1.
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Hence, the graph Pm ⊖ Pn is ∧ cordial. 2
For example, P4 ⊖ P5, P5 ⊖ P5 and P5 ⊖ P6 are ∧ cordial as shown in Figures 7, 8 and 9.
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Figure 7 Graph P4 ⊖ P5
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Figure 8 Graph P5 ⊖ P5

u1 u 2 u 3 u 4

v11

v12

v13

v14

v21

v22

v23

v
24

v31

v32

v33

v34

v41

v42

v43

v44

0 0

00

0

0

0

0 0

0

0

0

0

0

0

00

0

0

0

1 1

11

1 1

0 1

0 1

1

1

1

11

0

0

1

1
u 5

v51

v52

v53

v54

1

1

1

1

1

1

1

1

1
1

v15
v

25
v35 v450 0 0 1 v55 1

00 0 1 1

Figure 9 Graph P5 ⊖ P6



152 A.Nellai Murugan and P.Iyadurai Selvaraj

Theorem 3.5 A Helm (Cn ⊙ K1) is ∧ cordial.

Proof Let G be the graph (Cn ⊙ K1) with V (G) = {ui, vi : 1 6 i 6 m} and E(G) =

{(uivi) : 1 6 i 6 m}. A vertex labeling on G is defined by f(ui) = {1, 1 6 i 6 m}, f(vi) =

{0, 1 6 i 6 m} with an induced edge labeling f∗(uiui+1) = {1, 1 6 i 6 m − 1}, f∗(umu1) = 1,

f∗(uivi) = {0, 1 6 i 6 m}. Here V0(f) = V1(f) and E0(f) = E1(f). It satisfies the condition

|V0(f) − V1(f) |≤ 1 and |E0(f) − E1(f) |≤ 1.

Hence, A Helm is ∧ cordial. 2
For example, a Helm (C6 ⊙ K1) is ∧ cordial as shown in the Figure 10.
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Figure 10 Graph (C6 ⊙ K1)
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