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1 Introduction

In this paper, we consider finite, simple, undirected and connected graph. Let G =
(V (G), E(G)) be a graph with p vertices and q edges where V (G) and E(G) respectively
denote the vertex set and edge set of the graph G. Note that p = |V (G)| and q = |E(G)|
are the size and order of the graph G respectively. Labeling of graph was introduced by
Rosa [15] in 1967. Ajitha et al. [1] have introduced the square sum graphs and square
sum labeling of some classes of graphs were examined in [4, 5, 16]. A dynamic survey
on graph labeling is regularly updated by Gallian [6]. The notion of cordial labeling
was introduced by Cahit [3]. Cordial labeling for new class of graphs was discussed in
[9]. Ponraj, Subbulakshmi and Somasundaram [14] have introduced PD-prime cordial
graphs. Varatharajan et al. [17] have introduced divisor cordial graphs and investigated
the divisor cordial labeling behavior of some special graphs in [18]. Moreover Barasara
and Thakkar [2] have shown that ladder, circular ladder and Mobius ladder, total graph
of path and total graph of cycle are divisor cordial graphs. Ponraj and Prabhu [13] have
introduced the pair mean cordial graphs. Additionally pair difference cordial labeling of
m-copies of path, cycle, star and ladder graphs were discussed in [10]. We use some basic
definitions which are needed for the upcoming section.

Definition 1.1. [2] The graph Ln = Pn × P2 is called the ladder.

Definition 1.2. [5] The corona graph G1 ⊙ G2 is the graph obtained by taking one copy
of G1 and n copies of G2 and joining ith vertex of G1 with an edge to every vertex in the
ith copy of G2, where G1 is graph of order n.

Definition 1.3. [4] For a graph G(V,E), the total graph T (G) has the vertex set V (G)∪
E(G) and two vertices are adjacent in T (G) whenever their corresponding elements are
either incident or adjacent in G.

Terms not defined here are used in the sense of Harary [7] and Herstein [8]. Ponraj and
Jeya have introduced the new graph labeling technique called vector basis S-cordial label-
ing in [11] and they have been investigated the vector basis {(1,1,1,1), (1,1,1,0), (1,1,0,0),
(1,0,0,0)}-cordial labeling of certain thorn graphs in [12]. In this present paper, we inves-
tigate the vector basis {(1,1,1,1),(1,1,1,0),(1,1,0,0),(1,0,0,0)}-cordial labeling behavior of
Ln ⊙mK1 and T (Pn)⊙mK1.

2 Vector Basis S-Cordial Labeling

Definition 2.1. Let G be a (p, q) graph. Let V be an inner product space with basis S.
We denote the inner product of the vectors ω1 and ω2 by < ω1, ω2 >. Let χ : V (G) → S
be a function. For edge uv assign the label < χ(u), χ(v) >. Then χ is called a vector basis
S-cordial labeling of G if |χω1 − χω2| ≤ 1 and |δi − δj| ≤ 1 where χωi

denotes the number
of vertices labeled with the vector ωi and δi denotes the number of edges labeled with the
scalar i. A graph which admits a vector basis S-cordial labeling is called a vector basis
S-cordial graph.
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Figure 1 illustrates a simple example of vector basis {(1,1,1,1),(1,1,1,0),(1,1,0,0),(1,0,0,0)}-
cordial graph.

Figure 1: An Example of Vector Basis {(1,1,1,1),(1,1,1,0),(1,1,0,0),(1,0,0,0)}-Cordial
Graph

3 Main Results

In this section, we prove that the graphs Ln ⊙mK1, n ≥ 4 & m ≥ 1 and T (Pn)⊙mK1,
n ≥ 4 and m ≥ 1 are the vector basis {(1,1,1,1),(1,1,1,0),(1,1,0,0),(1,0,0,0)}-cordial.

Theorem 3.1. The graph Ln⊙mK1 is a vector basis {(1,1,1,1),(1,1,1,0),(1,1,0,0),(1,0,0
,0)}-cordial for all n ≥ 4 and m ≥ 1.

Proof. Let V (Ln ⊙ mK1) = {ui, vi, ui,j, vi,j | 1 ≤ i ≤ n and 1 ≤ j ≤ m} and E(Ln ⊙
mK1) = {uiui+1, vivi+1 | 1 ≤ i ≤ n − 1} ∪ {uivi, uiui,j, vivi,j | 1 ≤ i ≤ n and 1 ≤
j ≤ m} respectively be the vertex and edge sets of Ln ⊙ mK1. Then the number
of vertices and edges of Ln ⊙ mK1 are given by p = |V (Ln ⊙ mK1)| = 2n(m + 1)
and q = |E(Ln ⊙ mK1)| = n(2m + 3) − 2 respectively. Assign the vector to the ver-
tices in the following order u1, v1, u2, v2, . . . , un, vn, u1,1, u1,2, . . . , u1,m, v1,1, v1,2, . . . , v1,m,
u2,1, u2,2, . . . , u2,m, v2,1, v2,2, . . . , v2,m, . . . , un,1, un,2, . . . , un,m, vn,1, vn,2, . . . , vn,m. We have
consider four cases
Case (i): n ≡ 0 (mod 4)
Let n = 4t1, t1 > 0. Then assign the vector (1,1,1,1) to the vertices u1 and v1. Also assign
the vector (1,1,1,1) to the next 2t1 vertices u2, u3, . . . , ut1+1 and v2, v3, . . . , vt1+1. Assign the
vector (1,1,1,0) to the next 2t1 vertices ut1+2, ut1+3, . . . , u2t1+1 and vt1+2, vt1+3, . . . , v2t1+1.
Further assign the vector (1,1,0,0) to the next 2t1 vertices u2t1+2, u2t1+3, . . . , u3t1+1 and
v2t1+2, v2t1+3, . . . , v3t1+1. Finally assign the vector (1,0,0,0) to the next 2(t1 − 1) vertices
u3t1+2, u3t1+3, . . . , u4t1 and v3t1+2, v3t1+3, . . . , v4t1 .
Subcase (i): m ≡ 0 (mod 4)
Let m = 4t2, t2 > 0. Then p = 4(8t1t2+2t1) and q = 4(8t1t2+3t1)− 2. Thereafter assign
the vector (1,1,1,1) to the first 8t1t2−2 pendant vertices and assign the vector (1,1,1,0) to
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the next 8t1t2 pendant vertices. Also assign the vector (1,1,0,0) to the next 8t1t2 pendant
vertices and assign the vector (1,0,0,0) to the next 8t1t2 + 2 pendant vertices.
Subcase (ii): m ≡ 1 (mod 4)
Let m = 4t2 + 1, t2 > 0. Then p = 4(8t1t2 + 4t1) and q = 4(8t1t2 + 5t1)− 2. Also assign
the vector (1,1,1,1) to the first 8t1t2 + 2t1 − 2 pendant vertices and assign the vector
(1,1,1,0) to the next 8t1t2 + 2t1 pendant vertices. Assign the vector (1,1,0,0) to the next
8t1t2 + 2t1 pendant vertices and assign the vector (1,0,0,0) to the next 8t1t2 + 2t1 + 2
pendant vertices.
Subcase (iii): m ≡ 2 (mod 4)
Let m = 4t2 + 2, t2 > 0. Then p = 4(8t1t2 + 6t1) and q = 4(8t1t2 + 7t1). Assign the
vector (1,1,1,1) to the first 8t1t2 +4t1 − 2 pendant vertices and assign the vector (1,1,1,0)
to the next 8t1t2 +4t1 pendant vertices. More over assign the vector (1,1,0,0) to the next
8t1t2 + 4t1 pendant vertices and assign the vector (1,0,0,0) to the next 8t1t2 + 4t1 + 2
pendant vertices.
Subcase (iv): m ≡ 3 (mod 4)
Let m = 4t2 + 3, t2 > 0. Then p = 4(8t1t2 + 8t1) and q = 4(8t1t2 + 9t1)− 2. Now assign
the vector (1,1,1,1) to the first 8t1t2 + 6t1 − 2 pendant vertices and assign the vector
(1,1,1,0) to the next 8t1t2 + 6t1 pendant vertices. So assign the vector (1,1,0,0) to the
next 8t1t2+6t1 pendant vertices and assign the vector (1,0,0,0) to the next 8t1t2+6t1+2
pendant vertices.
Case (ii): n ≡ 1 (mod 4)
Let n = 4t1 +1, t1 > 0. Then assign the vector (1,1,1,1) to the vertices u1 and v1. Assign
the vector (1,1,1,1) to the next 2t1 vertices u2, u3, . . . , ut1+1 and v2, v3, . . . , vt1+1. Assign the
vector (1,1,1,0) to the next 2t1 vertices ut1+2, ut1+3, . . . , u2t1+1 and vt1+2, vt1+3, . . . , v2t1+1.
Further assign the vector (1,1,0,0) to the next 2t1 vertices u2t1+2, u2t1+3, . . . , u3t1+1 and
v2t1+2, v2t1+3, . . . , v3t1+1. Finally assign the vector (1,0,0,0) to the next 2t1 vertices u3t1+2,
u3t1+3, . . . , u4t1+1 and v3t1+2, v3t1+3, . . . , v4t1+1.
Subcase (i): m ≡ 0 (mod 4)
Let m = 4t2, t2 > 0. Then p = 4(8t1t2 + 2t1 + 2t2) + 2. So assign the vector (1,1,1,1)
to the first 8t1t2 + 2t2 − 1 pendant vertices and assign the vector (1,1,1,0) to the next
8t1t2 + 2t2 pendant vertices. Assign the vector (1,1,0,0) to the next 8t1t2 + 2t2 pendant
vertices and assign the vector (1,0,0,0) to the next 8t1t2 + 2t2 + 1 pendant vertices.
Subcase (ii): m ≡ 1 (mod 4)
Let m = 4t2 + 1, t2 ≥ 0. Then p = 4(8t1t2 + 4t1 + 2t2 + 1). Further assign the vector
(1,1,1,1) to the first 8t1t2 + 2t1 + 2t2 − 1 pendant vertices and assign the vector (1,1,1,0)
to the next 8t1t2 + 2t1 + 2t2 + 1 pendant vertices. Assign the vector (1,1,0,0) to the
next 8t1t2 + 2t1 + 2t2 + 1 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 2t1 + 2t2 + 1 pendant vertices.
Subcase (iii): m ≡ 2 (mod 4)
Let m = 4t2 + 2, t2 ≥ 0. Then p = 4(8t1t2 + 6t1 + 2t2) + 2. Assign the vector (1,1,1,1)
to the first 8t1t2 + 4t1 + 2t2 − 1 pendant vertices and assign the vector (1,1,1,0) to the
next 8t1t2 + 4t1 + 2t2 + 1 pendant vertices. Moreover assign the vector (1,1,0,0) to the
next 8t1t2 + 4t1 + 2t2 + 2 pendant vertices and assign the vector (1,0,0,0) to the next
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8t1t2 + 4t1 + 2t2 + 2 pendant vertices.
Subcase (iv): m ≡ 3 (mod 4)
Let m = 4t2 + 3, t2 ≥ 0. Then p = 4(8t1t2 + 8t1 + 2t2 + 2). Assign the vector
(1,1,1,1) to the first 8t1t2 + 6t1 + 2t2 pendant vertices and assign the vector (1,1,1,0)
to the next 8t1t2 + 6t1 + 2t2 + 2 pendant vertices. Moreover assign the vector (1,1,0,0) to
the next 8t1t2 + 6t1 + 2t2 + 2 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 6t1 + 2t2 + 2 pendant vertices.
Case (iii): n ≡ 2 (mod 4)
Let n = 4t1+2, t1 ≥ 0. Then assign the vector (1,1,1,1) to the vertices u1 and v1. Assign
the vector (1,1,1,1) to the next 2(t1 + 1) vertices u2, u3, . . . , ut1+2 and v2, v3, . . . , vt1+2.
Thereafter assign the vector (1,1,1,0) to the next 2t1 vertices ut1+3, ut1+4, . . . , u2t1+2 and
vt1+3, vt1+4, . . . , v2t1+2. Then assign the vector (1,1,0,0) to the next 2t1 vertices u2t1+3, u2t1+4,
. . . , u3t1+2 and v2t1+3, v2t1+4, . . . , v3t1+2. Finally assign the vector (1,0,0,0) to the next 2t1
vertices u3t1+3, u3t1+4, . . . , u4t1+2 and v3t1+3, v3t1+4, . . . , v4t1+2.
Subcase (i): m ≡ 0 (mod 4)
Let m = 4t2, t2 > 0. Then p = 4(8t1t2 + 2t1 + 4t2 + 1). So assign the vector (1,1,1,1)
to the first 8t1t2 + 4t2 − 3 pendant vertices and assign the vector (1,1,1,0) to the next
8t1t2 + 4t2 + 1 pendant vertices. Assign the vector (1,1,0,0) to the next 8t1t2 + 4t2 + 1
pendant vertices and assign the vector (1,0,0,0) to the next 8t1t2+4t2+1 pendant vertices.
Subcase (ii): m ≡ 1 (mod 4)
Let m = 4t2 + 1, t2 ≥ 0. Then p = 4(8t1t2 + 4t1 + 4t2 + 2). Also assign the vector
(1,1,1,1) to the first 8t1t2 + 2t1 + 4t2 − 2 pendant vertices and assign the vector (1,1,1,0)
to the next 8t1t2 + 2t1 + 4t2 + 2 pendant vertices. Assign the vector (1,1,0,0) to the
next 8t1t2 + 2t1 + 4t2 + 2 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 2t1 + 4t2 + 2 pendant vertices.
Subcase (iii): m ≡ 2 (mod 4)
Let m = 4t2 + 2, t2 ≥ 0. Then p = 4(8t1t2 + 6t1 + 4t2 + 3). Assign the vector
(1,1,1,1) to the first 8t1t2 + 4t1 + 4t2 + 1 pendant vertices and assign the vector (1,1,1,0)
to the next 8t1t2 + 4t1 + 4t2 + 3 pendant vertices. Assign the vector (1,1,0,0) to the
next 8t1t2 + 4t1 + 4t2 + 3 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 4t1 + 4t2 + 3 pendant vertices.
Subcase (iv): m ≡ 3 (mod 4)
Let m = 4t2 + 3, t2 ≥ 0. We obtain p = 4(8t1t2 + 4t1 + 4t2 + 4). Then assign the vector
(1,1,1,1) to the first 8t1t2 + 2t1 + 4t2 pendant vertices and assign the vector (1,1,1,0)
to the next 8t1t2 + 2t1 + 4t2 + 4 pendant vertices. Assign the vector (1,1,0,0) to the
next 8t1t2 + 2t1 + 4t2 + 4 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 2t1 + 4t2 + 4 pendant vertices.
Case (iv): n ≡ 3 (mod 4)
Let n = 4t1+3, t1 ≥ 0. Then assign the vector (1,1,1,1) to the vertices u1 and v1. Assign
the vector (1,1,1,1) to the next 2(t1 + 1) vertices u2, u3, . . . , ut1+2 and v2, v3, . . . , vt1+2.
Thereafter assign the vector (1,1,1,0) to the next 2(t1 + 1) vertices ut1+3, ut1+4, . . . , u2t1+3

and vt1+3, vt1+4, . . . , v2t1+3. Moreover assign the vector (1,1,0,0) to the next 2t1 vertices
u2t1+4, u2t1+5, . . . , u3t1+3 and v2t1+4, v2t1+5, . . . , v3t1+3. Finally assign the vector (1,0,0,0) to
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the next 2t1 vertices u3t1+4, u3t1+5, . . . , u4t1+3 and v3t1+4, v3t1+5, . . . , v4t1+3.
Subcase (i): m ≡ 0 (mod 4)
Let m = 4t2, t2 > 0. We get p = 4(8t1t2+2t1+6t2+1)+2. Now assign the vector (1,1,1,1)
to the first 8t1t2 + 6t2 − 2 pendant vertices and assign the vector (1,1,1,0) to the next
8t1t2+6t2 pendant vertices. Assign the vector (1,1,0,0) to the next 8t1t2+6t2+1 pendant
vertices and assign the vector (1,0,0,0) to the next 8t1t2 + 6t2 + 1 pendant vertices.
Subcase (ii): m ≡ 1 (mod 4)
Let m = 4t2 + 1, t2 ≥ 0. Then p = 4(8t1t2 + 4t1 + 6t2 + 3). Further assign the vector
(1,1,1,1) to the first 8t1t2 + 2t1 + 6t2 − 1 pendant vertices and assign the vector (1,1,1,0)
to the next 8t1t2 + 2t1 + 6t2 + 1 pendant vertices. Assign the vector (1,1,0,0) to the
next 8t1t2 + 2t1 + 6t2 + 3 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 2t1 + 6t2 + 3 pendant vertices.
Subcase (iii): m ≡ 2 (mod 4)
Let m = 4t2 + 2, t2 ≥ 0. We obtain p = 4(8t1t2 + 6t1 + 6t2 + 4) + 2. Assign the vector
(1,1,1,1) to the first 8t1t2 + 4t1 + 6t2 + 1 pendant vertices and assign the vector (1,1,1,0)
to the next 8t1t2 + 4t1 + 6t2 + 2 pendant vertices. Assign the vector (1,1,0,0) to the
next 8t1t2 + 4t1 + 6t2 + 4 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 4t1 + 6t2 + 5 pendant vertices.
Subcase (iv): m ≡ 3 (mod 4)
Let m = 4t2 + 3, t2 ≥ 0. We obtain p = 4(8t1t2 + 8t1 + 6t2 + 6). Then assign the
vector (1,1,1,1) to the first 8t1t2 + 6t1 + 6t2 + 2 pendant vertices and assign the vector
(1,1,1,0) to the next 8t1t2 + 6t1 + 6t2 + 4 pendant vertices. Assign the vector (1,1,0,0) to
the next 8t1t2 + 6t1 + 6t2 + 6 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 6t1 + 6t2 + 6 pendant vertices.
Clearly the above vertex labeling gives a vector basis {(1,1,1,1),(1,1,1,0),(1,1,0,0),(1,0,0,0)}-
cordial labeling to the graph Ln ⊙mK1.

Example 3.2. Figure 2 illustrates the vector basis {(1,1,1,1),(1,1,1,0),(1,1,0,0),(1,0,0,0)}-
cordial labeling of L6 ⊙ 3K1.

Figure 2: Vector Basis {(1,1,1,1),(1,1,1,0),(1,1,0,0),(1,0,0,0)}-Cordial Labeling of L6⊙3K1

Theorem 3.3. The graph T (Pn)⊙mK1 is a vector basis {(1,1,1,1),(1,1,1,0),(1,1,0,0),(1,0,
0,0)}-cordial for all n ≥ 4 and m ≥ 1.
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Proof. Let V (T (Pn) ⊙ mK1) = {ui, vi, ui,j, vi,j | 1 ≤ i ≤ n and 1 ≤ j ≤ m} and
E(T (Pn)⊙mK1) = {uiui+1, viui+1, uivi, , vivi,j | 1 ≤ i ≤ n− 1 and 1 ≤ j ≤ m} ∪ {vivi+1 |
1 ≤ i ≤ n − 2} ∪ {uiui,j | 1 ≤ i ≤ n and 1 ≤ j ≤ m} respectively be the vertex and edge
sets of Ln ⊙mK1. Then the number of vertices and edges of T (Pn)⊙mK1 are given by
p = |V (T (Pn)⊙mK1)| = (2n−1)(m+1) and q = |E(T (Pn)⊙mK1)| = (2n−1)(m+2)−3 re-
spectively. Assign the vector to the vertices in the following order u1, v1, u2, v2, . . . , un, vn,
u1,1, u1,2, . . . , u1,m, v1,1, v1,2, . . . , v1,m, u2,1, u2,2, . . . , u2,m, v2,1, v2,2, . . . , v2,m, . . . , un−1,1, un−1,2,
. . . , un−1,m, vn−1,1, vn−1,2, . . . , vn−1,m, un,1, un,2, . . . , un,m. We have consider four cases
Case (i): n ≡ 0 (mod 4)
Let n = 4t1, t1 > 0. Then assign the vector (1,1,1,1) to the vertices u1 and v1. Assign the
vector (1,1,1,1) to the next 2t1 vertices and assign the vector (1,1,1,0) to the next 2t1 − 1
vertices. Further assign the vector (1,1,0,0) to the next 2t1 − 1 vertices and assign the
vector (1,0,0,0) to the next 2t1 − 1 vertices.
Subcase (i): m ≡ 0 (mod 4)
Let m = 4t2, t2 > 0. We obtain p = 4(8t1t2 + 2t1 − t2) − 1. Then assign the vector
(1,1,1,1) to the first 8t1t2 − t2 − 2 pendant vertices and assign the vector (1,1,1,0) to the
next 8t1t2 − t2 + 1 pendant vertices. Assign the vector (1,1,0,0) to the next 8t1t2 − t2 + 1
pendant vertices and assign the vector (1,0,0,0) to the next 8t1t2 − t2 pendant vertices.
Subcase (ii): m ≡ 1 (mod 4)
Let m = 4t2 +1, t2 ≥ 0. We get p = 4(8t1t2 +4t1 − t2)− 2. Assign the vector (1,1,1,1) to
the first 8t1t2 + 2t1 − t2 − 2 pendant vertices and assign the vector (1,1,1,0) to the next
8t1t2+2t1−t2+1 pendant vertices. Assign the vector (1,1,0,0) to the next 8t1t2+2t1−t2−1
pendant vertices and assign the vector (1,0,0,0) to the next 8t1t2 + 2t1 − t2 pendant ver-
tices.
Subcase (iii): m ≡ 2 (mod 4)
Let m = 4t2 + 2, t2 ≥ 0. Then p = 4(8t1t2 + 6t1 − t2)− 3. Assign the vector (1,1,1,1) to
the first 8t1t2 + 4t1 − t2 − 2 pendant vertices and assign the vector (1,1,1,0) to the next
8t1t2 + 4t1 − t2 pendant vertices. Assign the vector (1,1,0,0) to the next 8t1t2 + 4t1 − t2
pendant vertices and assign the vector (1,0,0,0) to the next 8t1t2 + 4t1 − t2 pendant ver-
tices.
Subcase (iv): m ≡ 3 (mod 4)
Let m = 4t2 +3, t2 ≥ 0. Then p = 4(8t1t2 +8t1 − t2 − 1). Also assign the vector (1,1,1,1)
to the first 8t1t2+6t1− t2− 3 pendant vertices and assign the vector (1,1,1,0) to the next
8t1t2 + 6t1 − t2 pendant vertices. Assign the vector (1,1,0,0) to the next 8t1t2 + 6t1 − t2
pendant vertices and assign the vector (1,0,0,0) to the next 8t1t2 + 6t1 − t2 pendant ver-
tices.
Case (ii): n ≡ 1 (mod 4)
Let n = 4t1 +1, t2 > 0. Then assign the vector (1,1,1,1) to the vertices u1 and v1. Assign
the vector (1,1,1,1) to the next 2t1 vertices and assign the vector (1,1,1,0) to the next 2t1
vertices. Further assign the vector (1,1,0,0) to the next 2t1 vertices and assign the vector
(1,0,0,0) to the next 2t1 − 1 vertices.
Subcase (i): m ≡ 0 (mod 4)
Let m = 4t2, t2 > 0. We have p = 4(8t1t2 + 2t1 + t2) + 1. Further assign the vector
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(1,1,1,1) to the first 8t1t2 + t2 − 1 pendant vertices and assign the vector (1,1,1,0) to the
next 8t1t2+ t2 pendant vertices. Assign the vector (1,1,0,0) to the next 8t1t2+ t2 pendant
vertices and assign the vector (1,0,0,0) to the next 8t1t2 + t2 + 1 pendant vertices.
Subcase (ii): m ≡ 1 (mod 4)
Let m = 4t2 + 1, t2 ≥ 0. We obtain p = 4(8t1t2 + 4t1 + t2) + 2. Further assign the vector
(1,1,1,1) to the first 8t1t2+2t1+t2−1 pendant vertices and assign the vector (1,1,1,0) to the
next 8t1t2+2t1+t2 pendant vertices. Assign the vector (1,1,0,0) to the next 8t1t2+2t1+t2
pendant vertices and assign the vector (1,0,0,0) to the next 8t1t2 + 2t1 + t2 + 2 pendant
vertices.
Subcase (iii): m ≡ 2 (mod 4)
Let m = 4t2 + 2, t2 ≥ 0. We get p = 4(8t1t2 + 6t1 + t2) + 3. So assign the vector
(1,1,1,1) to the first 8t1t2 + 4t1 + t2 − 1 pendant vertices and assign the vector (1,1,1,0)
to the next 8t1t2 + 4t1 + t2 + 1 pendant vertices. More over assign the vector (1,1,0,0) to
the next 8t1t2 + 4t1 + t2 + 1 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 4t1 + t2 + 2 pendant vertices.
Subcase (iv): m ≡ 3 (mod 4)
Let m = 4t2 + 3, t2 ≥ 0. Then p = 4(8t1t2 + 8t1 + t2 + 1). Now assign the vector
(1,1,1,1) to the first 8t1t2 + 6t1 + t2 − 1 pendant vertices and assign the vector (1,1,1,0)
to the next 8t1t2 + 6t1 + t2 + 1 pendant vertices. More over assign the vector (1,1,0,0) to
the next 8t1t2 + 6t1 + t2 + 1 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 6t1 + t2 + 2 pendant vertices.
Case (iii): n ≡ 2 (mod 4)
Let n = 4t1+2, t1 ≥ 0. Then assign the vector (1,1,1,1) to the vertices u1 and v1. Assign
the vector (1,1,1,1) to the next 2t1 +1 vertices and assign the vector (1,1,1,0) to the next
2t1 vertices. Further assign the vector (1,1,0,0) to the next 2t1 vertices and assign the
vector (1,0,0,0) to the next 2t1 vertices.
Subcase (i): m ≡ 0 (mod 4)
Let m = 4t2, t2 > 0. We have p = 4(8t1t2 + 2t1 + 3t2) + 3. So assign the vector (1,1,1,1)
to the first 8t1t2 + 3t2 − 2 pendant vertices and assign the vector (1,1,1,0) to the next
8t1t2 + 3t2 + 1 pendant vertices. Assign the vector (1,1,0,0) to the next 8t1t2 + 3t2 + 1
pendant vertices and assign the vector (1,0,0,0) to the next 8t1t2 + 3t2 pendant vertices.
Subcase (ii): m ≡ 1 (mod 4)
Let m = 4t2 + 1, t2 ≥ 0. We have p = 4(8t1t2 + 4t1 + 3t2 + 1) + 2. Assign the vector
(1,1,1,1) to the first 8t1t2 + 2t1 + 3t2 − 1 pendant vertices and assign the vector (1,1,1,0)
to the next 8t1t2 + 2t1 + 3t2 + 1 pendant vertices. Further assign the vector (1,1,0,0) to
the next 8t1t2 + 2t1 + 3t2 + 1 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 2t1 + 3t2 + 2 pendant vertices.
Subcase (iii): m ≡ 2 (mod 4)
Let m = 4t2+2, t2 ≥ 0. We obtain p = 4(8t1t2+6t1+3t2+2)+1. Now assign the vector
(1,1,1,1) to the first 8t1t2 + 4t1 + 3t2 pendant vertices and assign the vector (1,1,1,0) to
the next 8t1t2 + 4t1 + 3t2 + 2 pendant vertices. Further assign the vector (1,1,0,0) to the
next 8t1t2 + 4t1 + 3t2 + 2 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 4t1 + 3t2 + 2 pendant vertices.
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Subcase (iv): m ≡ 3 (mod 4)
Let m = 4t2 + 3, t2 ≥ 0. We have p = 4(8t1t2 + 8t1 + 3t2 + 3). Also assign the vector
(1,1,1,1) to the first 8t1t2 + 6t1 + 3t2 pendant vertices and assign the vector (1,1,1,0) to
the next 8t1t2 + 6t1 + 3t2 + 3 pendant vertices. More over assign the vector (1,1,0,0) to
the next 8t1t2 + 6t1 + 3t2 + 3 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 6t1 + 3t2 + 3 pendant vertices.
Case (iv): n ≡ 3 (mod 4)
Let n = 4t1+3, t1 ≥ 0. Then assign the vector (1,1,1,1) to the vertices u1 and v1. Assign
the vector (1,1,1,1) to the next 2t1 +1 vertices and assign the vector (1,1,1,0) to the next
2t1 + 1 vertices. So assign the vector (1,1,0,0) to the next 2t1 + 1 vertices and assign the
vector (1,0,0,0) to the next 2t1 vertices.
Subcase (i): m ≡ 0 (mod 4)
Let m = 4t2, t2 > 0. We have p = 4(8t1t2 + 2t1 + 5t2 + 1) + 1. Also assign the vector
(1,1,1,1) to the first 8t1t2 + 5t2 − 1 pendant vertices and assign the vector (1,1,1,0) to
the next 8t1t2 + 5t2 pendant vertices. Assign the vector (1,1,0,0) to the next 8t1t2 + 5t2
pendant vertices and assign the vector (1,0,0,0) to the next 8t1t2+5t2+1 pendant vertices.
Subcase (ii): m ≡ 1 (mod 4)
Let m = 4t2 + 1, t2 ≥ 0. We obtain p = 4(8t1t2 + 4t1 + 5t2 + 2) + 2. Assign the vector
(1,1,1,1) to the first 8t1t2 + 2t1 + 5t2 pendant vertices and assign the vector (1,1,1,0) to
the next 8t1t2 + 2t1 + 5t2 + 1 pendant vertices. Further assign the vector (1,1,0,0) to the
next 8t1t2 + 2t1 + 5t2 + 1 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 2t1 + 5t2 + 3 pendant vertices.
Subcase (iii): m ≡ 2 (mod 4)
Let m = 4t2 + 2, t2 ≥ 0. We obtain p = 4(8t1t2 + 6t1 + 5t2 + 3) + 3. So assign the
vector (1,1,1,1) to the first 8t1t2 + 4t1 + 5t2 + 1 pendant vertices and assign the vector
(1,1,1,0) to the next 8t1t2 + 4t1 + 5t2 + 2 pendant vertices. Assign the vector (1,1,0,0) to
the next 8t1t2 + 4t1 + 5t2 + 3 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 4t1 + 5t2 + 4 pendant vertices.
Subcase (iv): m ≡ 3 (mod 4)
Let m = 4t2 + 3, t2 ≥ 0. We have p = 4(8t1t2 + 8t1 + 5t2 + 5). Also assign the vector
(1,1,1,1) to the first 8t1t2 + 6t1 + 5t2 + 2 pendant vertices and assign the vector (1,1,1,0)
to the next 8t1t2+6t1+5t2+4 pendant vertices. More over assign the vector (1,1,0,0) to
the next 8t1t2 + 6t1 + 5t2 + 4 pendant vertices and assign the vector (1,0,0,0) to the next
8t1t2 + 6t1 + 5t2 + 4 pendant vertices.
Thus the above vertex labeling method gives a vector basis {(1,1,1,1),(1,1,1,0),(1,1,0,0),(1,
0,0,0)}-cordial labeling to the graph T (Pn)⊙mK1.

Example 3.4. Figure 3 illustrates the vector basis {(1,1,1,1),(1,1,1,0),(1,1,0,0),(1,0,0,0)}-
cordial labeling of T (P5)⊙ 2K1.
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Figure 3: Vector Basis {(1,1,1,1),(1,1,1,0),(1,1,0,0),(1,0,0,0)}-Cordial Labeling of T (P5)⊙
2K1

4 Conclusion

In this paper, we have investigate the vector basis {(1,1,1,1),(1,1,1,0),(1,1,0,0),(1,0,0,0)}-
cordial labeling behavior of Ln ⊙ mK1 and T (Pn) ⊙ mK1. To examine the vector basis
{(1,1,1,1),(1,1,1,0),(1,1,0,0),(1,0,0,0)}-cordial labeling for different types of graphs and
some standard graphs with corona operations, middle graph of a graph, union of two
graphs and square of a graph are the open area of research work.
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