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

Fuw) = 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 N cordial
labeling of G. A graph that admits a A cordial labeling is called a A cordial graph (CCG).
In this paper, we proved that cycle Cy, (n is even), bistar By n, Pm ©® P, and Helm are A
cordial graphs.
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81. 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), Bi-star B,,,,,
P,, ® P, and Helm are A cordial graphs.

§2. Preliminaries

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

funy = 41 T =f@) =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 N cordial labeling of
G.

The graph that admits a A cordial labeling is called a A cordial graph (CCG). we proved
that cycle C,, (n is even), bistar By, n, P © P, and Helm are A cordial graphs

Definition 2.1 A graph with sequence of vertices uy, usg, -+, Uy, such that successive vertices
are joined with an edge, Py is a path of length n — 1.
The closed path of length n is Cycle C,.

Definition 2.2 A P,, ® P, graph is a graph obtained from a path P,, by joining a path of
length P, at each vertex of P,,.

Definition 2.3 A bistar is a graph obtained from a path Pa by joining the root of stars Sy, and
Sn at the terminal vertices of Psy. It is denoted by By, n.

Definition 2.4 A Helm graph is a graph obtained from a Cycle C,, by joining a pendent vertex
at each vertex of on C,. It is denoted by C, ® K;.

83. Main Results

Theorem 3.1 A cycle C,, (n : odd) is a A cordial graph

Proof Let V(Cp) ={u; : 1 <i<n}, BE(Cn) = {[(wiuiy1) : 1 <i<n—1Uuu,)}. A
vertex labeling f : V(C,) — {0,1} is defined by

with an induced edge labeling f*(uju,) =0,

. 0, 1<i<znt
fr(uivipr) =
v o

Here Vo (f) +1 =Vi(f) and Eo(f) = E1(f) + 1. It satisfies the condition

Vo(f) =Vi(f) 11, |Eo(f) — Er(f) IS 1.
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Hence, C,, is A cordial graph. O

For example, C7 is A cordial graph as shown in the Figure 1.

Figure 1 Graph C7

Theorem 3.2 A star S, is a A cordial graph.

Proof Let V(S,) = {uw,u; : 1 < i < n} and E(S,) = {(uu;) : 1 < i < n}. Define
f:V(Sp) — 0,1 with vertex labeling as follows:

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

=
—
IN
IN
|3

flui) = 7
1, % +1<i<n
and an induced edge labeling
0, 1<i<3,
f(uu;) = 2

|3
+
—
INA
IN
3

Here Vo (f) +1 = Vi(f) and Eo(f) = E1(f). It satisfies the condition

Vo(f) =Vi(f) €1 and [Eo(f) — E1(f) [ 1.

Case 2. If nis odd, then f(u) =1,
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Here Vo (f) = Vi(f) and Eo(f) = E1(f) + 1. It satisfies the condition
Vo(f) =Vi(f) I< 1 and [Eo(f) — Ex(f) < 1.
Hence, S, is A cordial graph. O

For example, S5 and Sg are cordial graphs as shown in the Figures 2 and 3.

Figure 3 Graph S5

Theorem 3.3 A bistar B,,,, is a A cordial graph.

Proof Let V(Bu.n) = {(u,v),(u; : 1 <i<m),(v;:1<j<n)}and E(Bpmn) = {[(vu;) :
1 <i<m]U[(wv):1<i<m]U[(uwv)]}. Define f: V(By,,, ) — {0,1} by two cases.

Case 1. If m = n, the vertex labeling is defined by f(u) = {0}, f(v) = {1}, f(u;) = {0,1 <
i < m}, f(v;) = {1,1 < i < m} with an induced edge labeling f*(uu;) = {0,1 < i < m},
ffov) = {1,1 < i < m} and f*(uwv) = 0. Here Vo(f) = Vi(f) and Eo(f) = E1(f) +1. Tt
satisfies the condition

Vo(f) =Vi(f) <1 and [Eo(f) — Ex(f) [< 1.

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

—_

i =1 mod 2,
f(Vmei) =

=

i =0 mod 2, 1<i<n-—m,
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with an induced edge labeling f*(uu;) = {0,1 < i <m}, f*(vv;) ={1,1 <j <m}, f*(uv) =0,

1, i=1mod 2,
0, i=0mod2, 1<i<n—m.

Here, if n — m is odd, then Vi(f) + 1 = Vi(f) and Eo(f) = E1(f); if n —m is even, then
Vo(f) = Vi(f) and Eo(f) = E1(f) + 1. It satisfies the condition

Vo(f) =Vi(f) <1 and [Eo(f) — E1(f) IS 1.

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

Hence, B, is a A cordial graph. O

For example B3 3, Ba ¢ and Bg o are cordial graphs as shown in the Figures 4, 5 and 6.

0o N 1 1
0 1
0 1
C:;)/\/ 1 1
0 1
Figure 4 Graph B33
0
0 0 0
u
0 0

Figure 5 Graph Bs g
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Figure 6 Graph B
Theorem 3.4 A graph P,, & P, is A cordial.

Proof Let G be the graph P, © P, with V(G) = {[u; : 1 <i <m],[vg; : 1 <i<m,1
< n — 1]} and E(G) = {[(uiuiﬂ) 01 < ) < m — 1] U[(uivil) 01 < ) < m] U[(Uijvij—i—l) 01
<m,1 <j<n-—2]}. Define f:V(G) — {0,1} by cases following.

NN

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

0, 1<i<m, 0, 1<i<?1<j<n—1,
f(ui): m 2. f(vij): m 2, S .
1, 7+1§2§m, 1, 7+1§2§m,1<]<n—1
with an induced edge labeling
0, 1<i<7, X 0, 1<i<7,
fH(uwivigr) = ? f*(uivin) = 2
1, F+1<i<m-—1, 1, F+1<i<m,
0, 1<i<Z1<j<n—2
[ (ijvija) = 2N
, %—i—lgigm,lgjgn—Q

Here Vo (f) = VA(f) and Eo(f) = E1(f) + 1. Tt satisfies the condition

Vo(f) = Vi(f) <1 and [Eo(f) — E1(f) [ 1.
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Case 2. If m is odd and n is odd, the vertex labeling is defined by

0, 1<i<m=l 0, t1<i<mlig<ji<n—1,
flui) = . o fvig) = . 2 ,
1, ZH <i<m, 1, 2 <i<m,1<j<n—1,
1, 1<j<3,
Flomp;) = " ;
O, §—|—1§]§n—1
with an induced edge labeling
0, 1<i<mel 0, 1<i<mzl
fr(uinigr) = . 2 fr(uin) = . 2
L, 2HE4+1<i<m-—1, I, B 41<i<m,
0, 1<i<ml1<j<n-2,
[ (ijvije1) = s B
, e <i<m,l<y<n—2

F (00 10)

Here Vo(f) +1=Vi(f) and Eo(f) = E1(f). It satisfies the condition
Vo(f) =Va(f) IS 1 and [Eo(f) — Ex(f) < 1.

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

07 1 S 1 S 9 07 S
f(ul) = et 2 f(vij) = 41

, 1, 5 <i<m,1<j<n

3 =

i<l1<j<n—1,

1

0, 1<i<m= 0, 1<i<m-d
= — 27 b —_— —_ 27
f*(uiuiﬂ) = 11 ) f*(uivil) = +1 .
17 mT+1§Z§m_17 17 mT+1§Z§m7
(i) = 0, 1<i<zli1<j<n-2,
A mtl < i<m1<j<n—2
) - ST M IS )X )
1, 1<j<nd
= — 27
J (g v i) = 2

Here Vo(f) = Vi(f) and Eo(f)

Ey(f) + 1. Tt satisfies the condition

Vo(f) =Vi(f) <1 and [Eo(f) — E1(f) [ 1.
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Hence, the graph P,, © P, is A cordial. O

For example, P, © P5, Ps © Ps and P; © Py are A cordial as shown in Figures 7, 8 and 9.

Figure 9 Graph Ps © P;
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Theorem 3.5 A Helm (C,, ® K1) is A cordial.

Proof Let G be the graph (C, ® K;) with V(G) = {u;,v; : 1 < ¢ < m} and E(G) =
{(u;v;) : 1 <4 < m}. A vertex labeling on G is defined by f(u;) = {1,1 < i < m}, f(v;) =
{0,1 < ¢ < m} with an induced edge labeling f*(u;u;11) = {1,1 <i<m — 1}, f*(unur) =1,
fH(uv;) ={0,1 < i <m}. Here Vo(f) = Vi(f) and Eo(f) = E1(f). It satisfies the condition

Vo(f) =Vi(f) <1 and [Eo(f) — Ex(f) [< 1.

Hence, A Helm is A cordial. O

For example, a Helm (Cg ® K1) is A cordial as shown in the Figure 10.

Figure 10 Graph (Cs ® K3)
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