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Abstract: Let f be a map from V(G) to {0,1,....k — 1} where k is an inte-
ger, 1 < k < |V(G)|. For each edge uv assign the label f(u)f(v)(mod k). f is
called a k-product cordial labeling if |ve(i) —vr(§)] < 1, and |ef(i) —ef(5)] < 1,
i,j € {0,1,....k — 1}, where vy(x) and ef(x) denote the number of vertices and
edges respectively labeled with x (x = 0,1,...,k — 1). It is yet another study on k-
product cordial labeling. In this paper, we define a new graph P, (t) namely Napier
bridge graph and find some results on 3-product cordial and 4-product cordial labeling
of Napier bridge graphs P, (3), Pn(4) and P,(5).
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1 Introduction

All graphs considered here are simple, finite, connected and undirected. We
follow the basic notations and terminology of graph theory as in [3]. The concepts
of labeling of graph has gained a lot of popularity in the field of graph theory during
the last 60 years due to its wide range of applications. Labeling is a function that
allocates the elements of a graph to real numbers, usually positive integers. In 1967,
Rosa [15] published a pioneering paper on graph labeling problems. Thereafter,
many types of graph labeling techniques have been studied by several authors. All

these labelings are beautifullv classified bv Gallian [2] in his survev. Cordial labeling
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is a weaker version of graceful and harmonious labeling was defined by Cahit [1]: Let
f be a function from the vertices of G to {0, 1} and for each edge zy assign the label
|f(xz) — f(y)|. fis called a cordial labeling of G if the number of vertices labeled 0
and the number of vertices labeled 1 differ by at most 1, and the number of edges
labeled 0 and the number of edges labeled 1 differ at most by 1. Motivated by the
concept of cordial labeling, Sundaram et al. [16] introduced the concept of product
cordial labeling: Let f be a function from V(G) to {0,1}. For each edge uv, assign
the label f(u)f(v). Then f is called product cordial labeling if [vf(0) —v(1)] < 1
and |ef(0) —ef(1)] < 1 where vy(i) and ef(i) denotes the number of vertices and
edges respectively labeled with (i = 0,1). Several results have been published on
this topic (see [2]).

In 2012, Ponraj et al. [141] extended the concept of product cordial label-
ing and introduced k-product cordial labeling: Let f be a map from V(G) to
{0,1,...,k — 1} where k is an integer, 1 < k < |V(G)|. For each edge uv assign the
label f(u)f(v)(mod k). f is called a k-product cordial labeling if |v (i) — vy (j)| < 1,
and |ef(i) —ef(j)] < 1, 4,5 € {0,1,...,k — 1}, where vs(x) and ef(x) denote the
number of vertices and edges respectively labeled with = (x = 0,1, ...,k — 1). They
proved that k-product cordial labeling of stars, bistars and also 4-product cordial
labeling behavior of paths, cycles, complete graphs and combs. Javed and Jamil [4]
proved that rhombic grid graphs are 3-total edge product cordial graphs. Jeyan-
thi and Maheswari [12] gave the maximum number of edges in a 3-product cordial
graph of order p is pzfﬁ if p = 0(mod 3), &3”” if p = 1(mod 3) and I)Q%M
if p = 2(mod 3) and also they showed that paths and cycles are 3-product cordial
graphs. The same authors [13] proved that the graph P2 is 3-product cordial. In-
spired by the concept of k-product cordial labeling and also the results in [12, 13, 14],
we further studied on k-product cordial labeling and established that the following
graphs admit/ do not admit k-product cordial labeling: union of graphs [5]; cone and
double cone graphs [6]; fan and double fan graphs [7]; powers of paths [8]; the maxi-
mum number of edges in a 4-product cordial graph of order p is 4[24 ]| 2| +3 [9];
product of graphs [10] and paths [11]. In this paper, we define a new graph P, (t)
namely Napier bridge graph, since the image of the graph looks like the Napier
bridge in Chennai city, India. This graph is obtained from the path P, by joining
all the pairs of vertices u, v of P, with d(u,v) =t. Clearly, P,(t) = P, if n <t and
P,(t) =2 C, if n =t + 1. In addition, we study the k-product cordial behavior of
Napier bridge graph P,(t).

2 3-product cordial labeling of Napier bridge graphs

In this section, we study the 3-product cordial labeling of Napier bridge graphs
P,(3), P.(4) and P,(5).
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Theorem 2.1. For n > 5, the graph P,(3) is 3-product cordial if and only if n =
1 or 2 (mod 3).

Proof. Let the vertex and edge set of P,(3) be V(P,(3)) = {vi ; 1 <i < n} and
E(P,(3)) = {(vi,vit1) ; 1 <i<n—1} U {(v,vi+3) ; 1 <i < n— 3} respectively.
We have the following three cases.

Define f: V(P,(3)) — {0, 1,2} as follows:

Case (i): If n = 1(mod 3), then

fl)=0;1<i<[3].

Fori=|3]+j;1<j<n-—|[3]

f(vi) =

1 if j =1,2(mod 4)
2 if j =3,0(mod 4).

From the above labeling we get,

vp(0)+1=vp(1) =vp(2) +1 = [5] +1,

er(0) =ef(1) +1=er(2) +1=2[3]

Hence, P,(3) is a 3-product cordial graph if n = 1(mod 3).
Case (ii): If n = 2(mod 3).

For n =5,
0 ifi:L%J
F@) =4 1 i3l +1<i<|n]+2
2 if [5]+3<i< 5] +4.
For n > 8,
0 if1<i<|5]
fui) = if [3]+1<i<[3]+
2 if [§]+4<i<|5]+6

1 if j=2,4,5,7(mod 8)
2 if j=1,3,6,0(mod 8).

Thus we get,

vp(0) +1=wp(1) =vp(2) = | 5] + 1,

er(0) = ep(1) = ep(2) =2 5]

Hence, P,(3) is a 3-product cordial graph if n = 2(mod 3) for n > 5.

Case (iii): If n = 0(mod 3) for n > 6, then |V (P, (3))| = 3t and |E(P,(3))| = 6t—4.
Thus, vy(i) =t (i = 0,1,2) and ef(i) =2t =1L or 2t —2 (i = 0,1,2). If v;(0) =1,
then ef(0) > 2t — 1 for t > 1. Therefore, |ef(0) —ef(j)| > 1 for j=1,2. Hence, P,(3)
is not a 3-product cordial graph if n = 0(mod 3) for n > 3. O
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An example of 3-product cordial labeling of P7(3) is shown in Figure 1.

0 0 o0
Figure 1: 3 — product cordial labeling of P7(3).

Theorem 2.2. For n > 6, the graph P,(4) is 3-product cordial if and only if n =
2 (mod 3) orn =6.

Proof. Let the vertex and edge set of P,,(4) be V(P,(4)) = {v; ; 1 <i < n} and
E(P,(4)) = {(vi,vit1) ; 1 <i<n—1} U {(vi,vi44) ; 1 <i < n— 4} respectively.
We have the following four cases.

Define f: V(P,(4)) — {0, 1,2} as follows:

Case (i): If n = 2(mod 3), then
fli)=0;1<i<[5].

Subcase (i): If n = 8.
Fori=|[3]+j;1<j<n-|3],

1 if j=1,0(mod 4)
f(vi) = e
2 if j =2,3(mod 4).

From the above labeling we get,
vp(0) + 1 =wp(1) = vp(2) = [5] + 1,
ef(0) =ep(l) =ep(2) +1=2[%].
Subcase (ii): If n > 11.
For 1 <i <8,
1 ifi=1,2,4,5
f(ULEJ“):{ 2 if i=13,6,7,8,

Fori=[5]+8+j;1<j<n—-8-[%],

fvi) =

1 if j =1,0(mod 4)
2 if j =2,3(mod 4).

From the above labeling we get,

’Uf(O) + 1= Uf(l) = ’Uf(2) = L%J + 1,

ef(()) = ef(l) = ef(2) +1= 2L%J

Hence, P, (4) is a 3-product cordial graph if n = 2(mod 3) for n > 8.

Case (ii): If n = 6, then the 3-product cordial labeling of P,(4) is shown in Table
1.
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Table 1: 3-product cordial labeling of P, (4) for n = 6.

ni| v Vg | V3 | V4 | Uy | Vg
61| 1[0]0|2]|2

From the above labeling pattern we have, |vf(i) —vs(j)| < 1 and |ef(i) —er(j)] < 1
for all i,7 = 0,1,2. Hence, P,(4) is a 3-product cordial graph if n = 6.

Case (iii): If n = 1(mod 3) for n > 7, then |V (P,(4))| = 3t + 1 and |E(P,(4))| =
6t — 3. Thus, ve(i) =t or t+1 (i =0,1,2) and ep(i) = 2t — 1 (i = 0,1,2). If

vf(0) =t or t + 1, then ef(0) > 2t — 1 for t > 1. Therefore, |ef(0) —ef(j)| > 1 for
j=1,2. Hence, P, (4) is not a 3-product cordial graph if n = 1(mod 3) for n > 7.

Case (iv): If n = 0(mod 3) for n > 9, then |V (P,(4))| = 3t and |E(P,(4))| = 6¢t—5.
Thus, ve(i) =t (i =0,1,2) and ef(i) =2t =1 or 2t —2 (1 = 0,1,2). If v;(0) = ¢,
then ef(0) > 2t — 1 for t > 2. Therefore, |ef(0) —ef(j)| > 1 for j=1,2. Hence, P, (4)
is not a 3-product cordial graph if n = 0(mod 3) for n > 9. O

An example of 3-product cordial labeling of Pg(4) is shown in Figure 2.

Figure 2 : 3 — product cordial labeling of Ps(4).

Theorem 2.3. For n > 7, the graph P,(5) is 3-product cordial if and only if n =
2 (mod 3) orn =717.

Proof. Let the vertex and edge set of P,(5) be V(P,(5)) = {v; ; 1 <i < n} and
E(P,(5) ={(vi,vit1) ; 1 <i<n—1} U {(v,viys5) ; 1 <i<n— 5} respectively.
We have the following four cases.

Define f : V(P,(5)) — {0, 1,2} as follows:

Case (i): If n = 7,8 or 11, then the 3-product cordial labelings of P, (5) are shown
in Table 2.

Table 2: 3-product cordial labelings of P, (5) for n = 7,8 and 11.

Ul | U2 | U3 | V4 | Us | Vg | U7 | Vg | V9 | V1o | V11
11010 2]2
012122
mjojojoy1{1y1{2}2|2;1 2

From the above labeling pattern we have, |v¢(i) —vf(j)| < 1 and |ef(i) —er(j)] < 1
for all i,7 = 0,1,2. Hence, P,(5) is a 3-product cordial graph if n = 7,8 or 11.
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Case (ii): If n = 2(mod 3) for n > 14, then

0 if1<i<|n
flo)=4 1 if [2]+1<i<|

1 if j=2,4,5,7(mod 8)
f(vi) = o
2 if j=1,3,6,0(mod 8).

From the above labeling we get,

'Uf(O) + 1= Uf(l) = ’Uf(2) = L%J + 1,

€f(0) = ef(l) +1= ef(Z) +1= QL%J

Hence, P,(5) is a 3-product cordial graph if n = 2(mod 3) for n > 14.

Case (iii): If n = 1(mod 3) for n > 10, then |V (P,(5))| =3t + 1 and |E(P,(5))| =
6t —4. Thus, vs()) =t or t+1 (i=0,1,2) and ef(i) = 2t — 1 or 2t — 2 (i = 0,1,2).
If vp(0) =t or t+1, then ef(0) > 2t — 1 for t > 3. Therefore, |ef(0) —ef(j)| > 1 for
j=1,2. Hence, P, (5) is not a 3-product cordial graph if n = 1(mod 3) for n > 10.

Case (iv): If n = 0(mod 3) for n > 9, then |V (P,(5))| = 3t and |E(P,(5))| = 6t—6.
Thus, vs(i) =t (i = 0,1,2) and ef(i) = 2t — 2 (i = 0,1,2). If vs(0) = ¢, then
ef(0) > 2t — 2 for t > 3. Therefore, |ef(0) —ef(j)| > 1 for j=1,2. Hence, P,(5) is
not a 3-product cordial graph if n = 0(mod 3) for n > 9. O

An example of 3-product cordial labeling of Pg(5) is shown in Figure 3.

o % o0 809

Figure 3 : 3 — product cordial labeling of Pg(5).

3 4-product cordial labeling of Napier bridge graphs

In this section, we study the 4-product cordial labeling of Napier bridge graphs
P,(3), P,(4) and P, (5).

Theorem 3.1. For n > 5, the graph P,(3) is 4-product cordial if and only if 5 <
n <11 except n = 8.
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Proof. Let the vertex and edge set of P,(3) be V(P,(3)) = {vi ; 1 <i < n} and
E(P,(3)) = {(vi,vit1) ; 1 <i<n—1} U {(v,vir3) ; 1 <i < n— 3} respectively.
We have the following five cases.

Define f: V(P,(3)) — {0, 1,2, 3} as follows:

Case (i): If 5 <n < 11 except n = 8, then the 4-product cordial labelings of P, (3)

are shown in Table 3.

Table 3: 4-product cordial labelings of P, (3) for 5 <n < 11 except n = 8.

it V1 | V2 | U3 | Vg | U5 | Ve | U7 | U | Vg | V1o | V11
510121313

6 |0 2|1 1]3]3

7101212 ]1]1]3]3

910021 |1]3]3]3

0(0j0 211 }1]3]3
1mfojoy22 1,11 (3]3]| 3 2

From the above labeling pattern we have, |vf(i) —vf(j)| <1 and |ef(i) —er(j)] < 1
for all i,7 = 0,1,2,3. Hence, P,(3) is a 4-product cordial graph if 5 < n < 11 except

n = 8.

Case (ii): If n = 0(mod 4) for n > 8, then |V (P,(3))| = 4t and |E(P,(3))| = 8t —4.
Thus, vy(i) =t (1 =0,1,2,3) and ef(i) =2t — 1 (i = 0,1,2,3). If v4(0) = t, then
ef(0) > 2t — 1 for t > 2. Therefore |ef(i) —ef(j)| > 1 for all 4, j = 0,1,2,3. Hence,
P,(3) is not a 4-product cordial graph if n = 0(mod 4).

Case (iii): If n = 1(mod 4) for n > 13, then |V(P,(3))| =4t + 1 and |E(P,(3))| =
8t —2. Thus, v¢(i) =t ort+1(i=0,1,2,3) and ef(i) =2t or 2t —1 (i = 0,1,2,3).
Clearly, v;(0) =t and 0 must be assigned consecutively at the beginning or end of
the path. Otherwise ef(0) > 2t. Thus, ef(0) = 2t. Now vs(2) =t or t + 1. If

vf(2) = t, then 2 must be assigned non-consecutively. Otherwise e;(0) > 2t. Then,
ef(2) > 2t for t > 3. Therefore |ef(i) — es(j)| > 1 for all 4, j = 0,1,2,3. The similar
argument shows that v¢(2) can not be t+ 1. Hence, P,(3) is not a 4-product cordial
graph if n = 1(mod 4) for n > 13.

Case (iv): If n = 2(mod 4) for n > 14, then |V (P, (3))| = 4t+2 and |E(P,(3))| = 8t.
Thus, vy(i) =tort+1 (i =0,1,2,3) and ef(i) = 2t (i = 0,1,2,3). Clearly, vs(0) =1
and 0 must be assigned consecutively at the beginning or end of the path. Otherwise
er(0) > 2t. Thus, ef(0) = 2t. Now vf(2) =t or t +1. If v4(2) = t, then 2 must
be assigned non-consecutively. Otherwise ef(0) > 2t. Thus, ef(2) > 2t for t > 3.
Therefore |ef(i) —ef(j)| > 1 for all 4,5 = 0,1,2,3. The similar argument shows that
vf(2) can not be t+1. Hence, P,(3) is not a 4-product cordial graph if n = 2(mod 4)
for n > 14.
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Case (v): If n = 3(mod 4) for n > 15, then |V (P,(3))| = 4t + 3 and |E(P,(3))| =
8t +2. Thus, vp(i) =t ort+1(i=0,1,2,3) and ef(i) =2t or 2t +1 (i = 0,1,2,3).
Obviously, v£(0) = ¢t and 0 must be assigned consecutively at the beginning or end
of the path. Otherwise ef(0) > 2t + 1. Thus, ef(0) = 2t. Clearly, vf(2) =t + 1
and at most 2 consecutive vertices labeled with 2. Otherwise e¢(0) > 2¢ + 1. Then,
ef(2) > 2t 41 for t > 3. Therefore |ef(i) —er(j)| > 1 for all 4,5 = 0,1,2,3. Hence,
P,(3) is not a 4-product cordial graph if n = 3(mod 4) for n > 15. O

An example of 4-product cordial labeling of P5(3) is shown in Figure 4.

@
o 0 2 2 1 3 3 1 3
Figure 4 : 4 — product cordial labeling of Ps(3).

Theorem 3.2. For n > 6, the graph P, (4) is 4-product cordial if and only if n =
6 or 10.

Proof. Let the vertex and edge set of P,(4) be V(P,(4)) = {v; ; 1 <i < n} and
E(P,(4)) = {(vi,vit1) ; 1 <i<n—1} U {(vj,vi44) ; 1 <i < n— 4} respectively.
We have the following five cases.

Define f: V(P,(4)) — {0, 1,2,3} as follows:

Case (i): If n = 6 or 10, then the 4-product cordial labelings of P, (4) are shown
in Table 4.

Table 4: 4-product cordial labelings of P, (4) for n = 6 and 10.

n V1 () V3 V4 | Uy V6 V7 | U8 Vg V10
6 |02 |1 |1|3]3
wy0jo0}271|1(1]3|3]3]| 2

From the above labeling pattern we have, |vf(i) —vs(j7)| <1 and |ef(i) —ep(j)] < 1
for all i,7 =0,1,2,3. Hence, P,(4) is a 4-product cordial graph if n = 6 or 10.

Case (ii): If n = 0(mod 4) for n > 8, then |V (P,(4))| = 4t and |E(P,(4))| = 8¢t —5.
Thus, vy(i) =t (i =0,1,2,3) and ef(i) =2t —1or 2t -2 (1 =0,1,2,3). If v4(0) = ¢,
then ef(0) > 2t — 1 for t > 2. Therefore |ef(i) —er(j)] > 1 for all 4,5 = 0,1,2,3.
Hence, P, (4) is not a 4-product cordial graph if n = 0(mod 4) for n > 8.

Case (iii): If n = 1(mod 4) for n > 9, then |V (P,(4))| = 4t + 1 and |E(P,(4))| =
8t —3. Thus, vy(i) =t ort+1 (i =0,1,2,3) and ef(i) =2t or 2t —1 (i = 0,1,2,3).
Clearly, vf(0) =t and 0 must be assigned consecutively at the beginning or end of
the path. Otherwise e;(0) > 2t. Thus, ef(0) = 2¢t. Now v¢(2) =t or t +1. If
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vf(2) = t, then 2 must be assigned non-consecutively. Otherwise e;(0) > 2¢. Then,
ef(2) > 2t — 1 for t > 2. Therefore |ef(i) —er(j)| > 1 for all 4,5 = 0,1,2,3. The
similar argument shows that v¢(2) can not be ¢t +1. Hence, P,(4) is not a 4-product

cordial graph if n = 1(mod 4) for n > 9.

Case (iv): If n = 2(mod 4) for n > 14, then |V (P,(4))| =4t + 2 and |E(P,(4))| =
8t —1. Thus, vs(i) =t ort+1(1=0,1,2,3) and ef(i) =2t or 2t —1 (i = 0,1,2,3).
Clearly, vf(0) =t and 0 must be assigned consecutively at the beginning or end of
the path. Otherwise ef(0) > 2t. Thus, ef(0) = 2t. Now vs(2) =t or t +1. If
vf(2) = t, then 2 must be assigned non-consecutively. Otherwise e;(0) > 2t. Then,
ef(2) > 2t for t > 3. Therefore |es(i) — es(j)| > 1 for all 4, j = 0,1,2,3. The similar
argument shows that v¢(2) can not be t+ 1. Hence, P,(4) is not a 4-product cordial
graph if n = 2(mod 4) for n > 14.

Case (v): If n = 3(mod 4) for n > 7. then |[V(P,(4))| = 4t + 3 and |E(P,(4))| =
8t+1. Thus, vy(i) =t ort+1(i=0,1,2,3) and ef(i) =2t or 2t +1 (i = 0,1,2,3).
Clearly, vf(0) = t and 0 must be assigned consecutively at the beginning or end
of the path. Otherwise ef(0) > 2t. Thus, ef(0) = 2t. Clearly, vf(2) =t + 1 and
at most 2 consecutive vertices labeled with 2. Otherwise e;(0) > 2t + 1. Then,
ef(2) > 2t 41 for t > 1. Therefore |ef(i) —e(j)| > 1 for all 4,5 = 0,1,2,3. Hence,
P,(4) is not a 4-product cordial graph if n = 3(mod 4) for n > 7. O

An example of 4-product cordial labeling of Ps(4) is shown in Figure 5.

*—©
o 0 92 2 71 1 1 3 3 1 3

Figure 5: 4 — product cordial labeling of Ps(4).

Theorem 3.3. For n > 7, the graph P, (5) is 4-product cordial if and only if n =
7 or 10.

Proof. Let the vertex and edge set of P,(5) be V(P,(5)) = {v; ; 1 <i < n} and
E(P,(5) ={(vi,vit1) ; 1 <i<n—1} U {(v,viy5) ; 1 <i<n— 5} respectively.
We have the following five cases.

Define f : V(P,(5)) — {0, 1,2, 3} as follows:

Case (i): If n = 7 or 10, then the 4-product cordial labelings of P, (5) are shown
in Table 5.

67



K. ]. Daisy, R. S. Sabibha , P. Jeyanthi and M. Z. Youssef / k-Product Cordial Labeling of Napier Bridge.....

Table 5: 4-product cordial labelings of P, (5) for n =7 and 10.

Ul | V2 | U3 | Vg | Us | Vg | U7 | U8 | V9 | V10
71 1(2]0]2|3]3
wjo2)1 1310|3312

From the above labeling pattern we have, |v¢(i) —vf(j)| < 1 and |ef(i) —er(j)] <1
for all i,7 =0,1,2,3. Hence, P,(5) is a 4-product cordial graph if n = 7 or 10.

Case (ii): If n = 0(mod 4) for n > 8, then |V (P,(5))| = 4t and |E(P,(5))| = 8t —6.
Thus, vy(i) =t (i =0,1,2,3) and ey(i) =2t —1or 2t—2 (1 =0,1,2,3). If v;(0) = ¢,
then ef(0) > 2t — 1 for t > 2. Therefore |ef(i) —er(j)] > 1 for all 4,5 = 0,1,2,3.
Hence, P,(5) is not a 4-product cordial graph if n = 0(mod 4) for n > 8.

Case (iii): If n = 1(mod 4) for n > 9, then |V (P,(5))| = 4t + 1 and |E(P,(5))| =
8t —4. Thus, vp(i) =t ort+1(i=0,1,2,3) and ep(i) =2t — 1 (1 = 0,1,2,3). If

vp(0) =t or t +1, then ef(0) > 2t — 1 for t > 2 Therefore |ef(i) — ef(j)| > 1 for all
i,7 = 0,1,2,3. Hence, P,(5) is not a 4-product cordial graph if n = 1(mod 4) for
n>9.

Case (iv): If n = 2(mod 4) for n > 14, then |V (P,(5))| = 4t + 2 and |E(P,(5))| =
8t —2. Thus, vy(i) =t ort+1(i=0,1,2,3) and ef(i) =2t or 2t —1 (i = 0,1,2,3).
Clearly, vf(0) =t and 0 must be assigned consecutively at the beginning or end of
the path. Otherwise e;(0) > 2t. Thus, ef(0) = 2¢t. Now v¢(2) =t or t + 1. If
vf(2) = t, then 2 must be assigned non-consecutively. Otherwise e;(0) > 2¢t. Then,
ef(2) > 2t for t > 3. Therefore |ef(i) — ef(j)| > 1 for all 4, j = 0,1,2,3. The similar
argument shows that vy(2) can not be t4 1. Hence, P, (5) is not a 4-product cordial
graph if n = 2(mod 4) for n > 14.

Case (v): If n = 3(mod 4) for n > 11. then |V (P,(5))| = 4t+3 and |E(P,(5))| = 8t.
Thus, ve(i) =t or t+1 (i = 0,1,2,3) and ef(i) = 2t (i = 0,1,2,3). Clearly,
v(0) =t and 0 must be assigned consecutively at the beginning or end of the path.
Otherwise ef(0) > 2t. Thus, ef(0) = 2t. Clearly, v(2) = t 4+ 1 and 2 must be
assigned non-consecutively. Otherwise e;(0) > 2¢t. Then, ef(2) > 2t for t > 2.
Therefore |ef(i) —ef(j)| > 1 for all 4,5 = 0,1,2,3. Hence, P,(5) is not a 4-product
cordial graph if n = 3(mod 4) for n > 11. O

An example of 4-product cordial labeling of P7(5) is shown in Figure 6.
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Figure 6 : 4 — product cordial labeling of Pr(5).

1

4 Conclusion

In this paper, we find the 3-product and 4-product cordial labeling of Napier

bridge graphs P,(3), P,(4) and P,(5). In future, we propose to find the k-product
cordial labeling of P,,(m) for k > 5 and m > 2.
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