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Abstract. Let G = (V,E) be a (p,q) graph.
Define

, if p is even

Pl if pisodd

and L= {+1,£2,43,.-- ,£p} called the set of labels.

Consider a mapping f : V — L by assigning different labels in L to the different elements of V when p is even
and different labels in L to p-1 elements of V and repeating a label for the remaining one vertex when p is odd.
The labeling as defined above is said to be a pair difference cordial labeling if for each edge uv of G there exists

a labeling | f(u) — £(v)| such that ’Aﬁ — A

< 1, where Ay, and Age respectively denote the number of edges
labeled with 1 and number of edges not labeled with 1. A graph G for which there exists a pair difference cordial
labeling is called a pair difference cordial graph. In this paper we investigate the pair difference cordial labeling
behavior of path, cycle, star, comb.
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1. INTRODUCTION

In this paper we consider only finite, undirected and simple graphs.The notion of diference
cordial labeling of a graph was introduced and studied some properties of difference cordial la-
beling in [4] .The difference cordial labeling behavior of several graphs like path, cycle, star etc
have been investigated in [4].In this paper we introduce the pair difference cordial labeling and

investigate pair difference cordial labeling behavior of path,cycle,star,comb and bistar graph.

2. PRELIMINARIES

Definition 2.1. The ladder L, is the product graph P, XK, with 2n vertices and 3n — 2 edges.

Definition 2.2. The graph obtained by joining two disjoint cycles ujuy, - - - uuy and vivy, - - v, vq

with an edge uv; is called dumbbell graph and it is denoted by Db(m,n).

3. PAIR DIFFERENCE CORDIAL LABELING

Definition 3.1. Let G = (V,E) be a (p,q) graph.
Define

g, if p is even

5=, if pisodd

and L ={+£1,42,43,--- ,+p} called the set of labels.

Consider a mapping f : V — L by assigning different labels in L to the different elements of
V when p is even and different labels in L to p-1 elements of V and repeating a label for the
remaining one vertex when p is odd.The labeling as defined above is said to be a pair differ-
ence cordial labeling if for each edge uv of G there exists a labeling |f(u) — f(v)| such that
An = A

< 1, where Ay, and Ayc respectively denote the number of edges labeled with 1 and
number of edges not labeled with 1.A graph G for which there exists a pair difference cordial

labeling is called a pair difference cordial graph.
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Theorem 3.1. If G is a (p,q) pair difference cordial graph then

2p—3 if piseven

g <
2p—1 1ifpisodd

Proof. Case 1. p is even.

The maximum number of edges with the label 1 among the vertex labels 1,2,3,--- ,g respec-
tively is g — 1. Also the maximum number of edges with the label 1 among the vertex labels
—1,-2,-3,---,—5 respectively is £ — 1. Therefore Ay, < (5§ —1)+ (5 —1)=p—2.Thatis
Ap, < p—2, This implies Ape > g—p+2 — (1).

Type 1. Ape = Ap + 1.

By (),q—p+2 < Ag,
<Ap+1
< p— 1.This implies ¢ <2p—3. — (2)

Type 2. Aflc = Afl —1.

< Afl -1,

< p—3.This implies ¢ <2p—5. — (3)

Type 3. Aflc = Afl'

<Ay,
<p—-2

This implies ¢ < 2p —4 — (4).By (2),(3),(4),g <2p—3
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Case 2. pis odd.
In this case,one vertex label is repeated.This vertex label contributes maximum two edges with

label 1. Therefore, Ay, < (prl —1)+ (prl —1)+2=p+1.Asincase (1), wegetg<2p—1. O
Theorem 3.2. The path P, is pair difference cordial for all values of n exceptn # 3 .

Proof. Let P, be the path uju; - - - u,.

Case. 1 nis odd.

There are two cases arises.

Subcase. 1n=4r+1,r e NU{0}.

Assign the labels 1,2 to the vertices u;, up respectively and assign the labels —1, —2 respectively
to the vertices us, uq.Next assign the labels 3,4 respectively to the vertices us, ug and assign the
labels —3, —4 to the vertices u7, ug respectively.Proceeding like this untill we reach the vertex
u,—1.Finally assign the label —2 to the vertex u,,.Note that the vertices u,,_4, u,_3 get the labels
%, % respectively and the vertices u,_7,u,_ receive the labels —%, —% respectively.

This vertex labeling gives the pair difference cordial labeling of path P, since Ag, = Age = %

Subcase. 2n=4t+3,t €N .

Assign the labels 1,2 respectively to the vertices u;,u, and assign the label —1, —2 to the ver-
tices us,uy respectively.Next assign the labels 3,4 respectively to the vertices us,ug and as-
sign the labels —3, —4 to the vertices u7,ug respectively.Proceeding like this untill we reached
u,—3.Assign the label —% to the vertex u,.Finally assign the labels %, —% respectively
to the vertices u,_7,u,_1.Note that the vertices u,,_¢,u,,_5 received the labels %, % respec-

tively and the vertices u,_4,u,_3 get the labels —%, —% respectively.

This vertex labeling gives the pair difference cordial labeling of path P, since Ag, = Ape = %
Subcase. 3n=3.
Suppose f is a pair difference cordial of P3, then Ay, = 0 and Age = 2. This contradicts P; is not

pair difference cordial.
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Case. 2 n is even.

There are two cases arises.

Subcase. 1 n=4t,t € N .

Assign the labels 1,2 to the vertices up,u; respectively and assign the labels —1, —2 to the ver-
tices u3, uy respectively.Next assign the labels 3,4 to the vertices us, ug respectively and assign
the labels —3, —4 respectively to the vertices u7,ug.Proceeding like this untill we reach the ver-

tex u,.Note that the vertices u,_3,u,_» respectively receive the labels ”527§ and the vertices

u,—1,uy get the labels —%, — 75 respectively.

This vertex labeling gives a pair difference cordial labeling of the path P,,since Ay, = 5,A fo=

n—2
5

Subcase. 2n=4r+2,t e NU{0}.

Assign the labels 1,2 respectively to the vertices uy,u;.Now assign the labels —1,—2 to the
vertices u3z, us respectively.Next assign the label 3,4 respectively to the vertices us, ug and as-
sign the label —3, —4 to the vertices u7,ug respectively.Proceeding like this until we reach the
vertex u,_».Finally assign the labels 5, —5to the vertices u, 1, u, respectively.Note that the ver-
tices u,_s,u,_4 get the label #, % respectively and the vertices u,_3,u,_ receive the labels
—%, —"2;2 respectively.

This vertex labeling gives the pair difference cordial labeling of path P,,since Ay, = %Z,A fo=

[NST)

O

Remark. P; is difference cordial but not pair difference cordial [4].

Corollary 3.2.1. The cycle C,, is pair difference cordial if and only if n > 3 .

Proof. Let C, be the cycle uju; - - - u,uy. The function f in the theorem 3.3 is also a pair differ-

ence cordial labeling of the cycle C,,.
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Theorem 3.3. The star K| , is pair difference cordial if and only if 3 <n < 6.

Proof. Let V(K ) = {u,u;: 1 <i<n},E(K),)={uu;:1<i<n}.The graph K , has n+1
vertices and n edges.
Casel.3<n<6.

Table 1 shows that the star K ,,,3 < n < 6 is pair difference cordial.

niu| uy | uy | Uz | Ug | Us | Ug
312|—-1| 1 |-2

412 —-11 1 |=2] 2

S5(2(—-1| 1 |-2|3 ]-3
6(2| 1 |—-1] 1 |-2] 3 |-3

TABLE 1

Case 2. n > 6.

Suppose f is a pair difference cordial labeling of K ,.Assume f(u) = [,To get the edge label 1,
the only possibly is that the pendant vertices receive the label [ — 1 or [ 4 1.

Subcase 1. n is odd.

In this case, Ay, < 2.This implies Ay, — A e >n—4 > 1, a contradiction.

Subcase 2. 1 is even.

In this case, we may use one vertex label as twice.This implies Ay, < 3. Therefore Ay, —Agpe >

n—6 > 1, a contradiction.

OJ
Remark. The star Kj g is pair difference cordial but not difference cordial[4].
Corollary 3.3.1. The complete graph K, is pair difference cordial if and only if p < 2.

Proof. Case 1. p <2.

By theorem 3.3, K1, K is pair difference cordial.
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Case2.3 < p<5.

The Table 2 shows that K3, K4, K5 is not pair diffrence cordial.

Nature of n | Age | Agy

3 310

4 2 | 4

5 317
TABLE 2

Case 2. p > 6.
Suppose K, is pair difference cordial.By theorem 3.2, (5) < 2p+ 1.This implies @ <2p+

1,a contradiction to p > 6. O
Theorem 3.4. The comb Pn ® K] is a pair difference cordial for all values of n.

Proof. LetV(P,©0K)) ={u;,vi: 1 <i<n}land E(P,OK;)={uv;: 1 <i<n}U{uui:1<
i<n—1}.

Defineamap f:V(P,®K;) — {£1,£2,--- ,+n} by

fluj))=i,1<i<n,and f(v;) = —i,1 <i<nThenAp =n— 1, Ape =n.

Theorem 3.5. K, +mK] is pair difference cordial if and only if m = 2.

Proof. LetV(Ky+mK)) ={u,v,u;: 1 <i<m} and E(K, +mK;) = {uu;,vu; : 1 <i <m}U{uv}.
Case 1.m = 2.

Define f(u) = —1,f(v) =1 and f(u;) =2, f(uz) = —2,Then Ape=3,Ap =2.

Case 2.m > 3.

Suppose f is a pair difference cordial. Assume f(u) = [; and f(v) = [.To get the edge label 1,
the only possibly is that the vertices with degree two receive the label [{ — 1 or/; +1and l, — 1
orlp+1.

Subcase 1.m is even.

In this case Ay, < 2,Aflc > 2m — 1. This implies Aff — Ay >2m—3> 1, a contradiction.
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Subcase 2.m is odd.
In this case we may use one vertex label as twice. This implies Ay, < 3,A e > 2m— 2. Teherefore

Age —Ap >2m—35 > 1, a contradiction.
O

Theorem 3.6. Th bistar B , is pair difference cordial if and only if 2 <n < 6.

Proof. Let V(B ) = {u,v,u1,v;: 1 <i<n}and E(By ,) = {uuy,vi,uv:1<i<n}.
Case 1. 2 <n <6. Define f(u) =2, f(u;) =1, f(v) = —2 and Table 3 shows that the bistar

B 4,2 < n < 618 pair difference cordial.

n|u | uy | uz | ug | us | ug
2| -1 2
3/-1] 3 |-3
41-1]-3] 113
5|-1|-3|-4[3 |4
6|—1|-3|-4]3|4]|-1

TABLE 3

Case2.n>17.

Suppose f(u) = l1, f(v) = I, then the maximum value of Ay, is attained when f(u;) =1, —
1,f(vi) =k —1,f(vj) =l +1 for some i and j. Therefore Ay, < 1+2 =3 Thatis Ay <3.
This implies Aff > n—+2 — 3. Therefore Aff >n—1. Hence Aff —Ap>2n—1-3>1,a

contradiction. O
Theorem 3.7. The bistar By, ,, (m >2,n > 2) is pair difference cordial if and only if m+n <9.

Proof. Let V(Bimn) = {u,v,u;,v;: 1 <i<ml < j<n}and E(B3,) = {uu;,vwjuv:1<i<
n1<j<nl.

There are two cases arises.
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Casel. m+n<9.
There are two subcase arises.
Subcase 1. n =m = 2.
Define f(u) =1, f(v) = =1, f(u1) =2, f(u2) = =3, f(vi) = =2, f(v2) = 3. Here Ay, =2 and
Age =3.
Subcase 2. n > 2,m > 2.
Define f :— {£1,%2, £} by f(u) = 2,f(v) = ~2,f(u1) = 1, f(2) = 3,f(v1) =

—1, f(v2) = —3. Next assign the remaining labels to the remaining vertices in any order.

Case 2. m+n > 10.

There are two subcase arises.

Subcase 1. m +n is even.

Suppose f(u) =1;, f(v) = b, then the maximum value of Ay, is attained when f(u;) =1 —
1,f(u;) =1+ 1 for some i and j ,f(v;) =l —1,f(vj) =+ 1 for some i and j. Therefore
Ap <2+2 =4 This implies that Aff > m+n+ 1 — 4. Therefore Aff >m+n—3. Hence
A fo— Ay, > m+n—"7,a contradiction.

Subcase 2. m +n is odd.

When m +n is odd, either m or n is odd.Hence one vertex label is repeated. Therefore Ay, <
3+2. Thatis Ay, <5. This implies Aff >m-+n—4. Hence Aff —Ap,Z2m+n—-9>1, a
contradiction.

Therefore B, ,,m+n > 10 is not pair difference cordial.

Theorem 3.8. The laddar graph P, x P, is pair difference cordial for all values of n.

Proof. Let V(P x P;) = {u;,vi: 1 <i<n}and E(P, X P,) = {ujuj11,viviy1 : 1 <i<n—1}U
{uvi: 1 <i<n}.

Case 1. n=2.

Let P, X P> = (Cy, is pair difference cordial by theorem 3.3.

Case 2. n > 3.

First we assign the labels —1,—2,—3,--- | —n to the vertices uy,u,u3,- - - ,u, respectively.Now

consider the vertices v;, (1 < i < n).There are four cases arises.
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Subcase 1. n =0 (mod 4).

Assign the labels 1,2 to the vertices vy, v, respectively.Next assign the labels 3,5 respectively
to the vertices v3,v4 and assign the labels 4,6 to the vertices vs, vg respectively.Now assign the
labels 7,9 to the vertices v7,vg respectively and assign the labels 8,10 to the vertices vg,vig
respectively.Proceeding like this until we reach v,.Note that in this process the vertex v, get the
label n — 1.

Subcase 2. n =1 (mod 4).

As in Subcase 1, assign the labels to the vertices v;, (1 < i < n).Here the vertex v, receive the
label n — 1.

Subcase 3. n =2 (mod 4).

Assign the labels to the vertices v;, (1 <i < n) as in Subcase 1.In this case the vertex v, get the
label n.

Subcase 4. n =3 (mod 4).

Similar to Subcase 1 assign the labels to the vertices v;, (1 < i < n).Note that the vertex v, re-

ceive the label #.

The Table 4 given below establish that this vertex labeling f is a pair difference cordial of
B, x P.

Nature of n | A e A,

1

. 3n—3 | 3n—1
nis odd > >
: 3n—2 | 3n—2
n1s even 5 =5=
TABLE 4

Theorem 3.9. The dumbbell graph Db(n,n) is pair difference cordial for all values n.

Proof. The vertex set and the edge set of Db(n,n) is given in definition 2.2.

There are four cases arises.
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Case 1. n=0 (mod 4).
Assign the labels 1,2 respectively to the vertices u;,u then assign the labels 4,3 to the vertices
uz,uq.Secondly assign the labels 5,6 to the vertices us,ug then assign the labels 8,7 to the
vertices uy,ug.Proceeding like this until we reach the vertex u,.Note that in this the vertex u,,_|
get the label n — 1.Next assign the label to the vertices v;, 1 <i < n. Assign the labels —1,—2 to
the vertices v, v, then assign the labels —4, —3 to the vertices v3,v4.Secondly assign the labels
—5,—6 to the vertices vs,vg then assign the labels —8, —7 to the vertices vy, vg.Proceeding like
this until we reach the vertex v,.Note that in this the vertex v,, receive the label —n + 1.
Case2.n=1 (mod 4).
Assign the labels 1,2,3 to the vertices uy,up,u3 then assign the labels 5,4 to the vertices
uq,us.Secondly assign the labels 6,7 to the vertices ug,u7 then assign the labels 9,8 to the
vertices ug, ug.Proceeding like this until we reach the vertex u,.Note that in this the vertex u,
rceive the label n — 1. As in case 1 assign the label to the vertices v;, 1 < i < n.Note that in this
the vertex v,,_1,v, get the label —n+2, —n.
Case 3. n=2 (mod 4).
As in case 1 assign the label to the vertices u;,1 < i < n.Note that in this the vertex u,_1,u,
receive the label n — 1,n.Assign the label as in case 1 to the vertices v;,1 < i < n.Note that in
this way the vertex v,_1,v, get the label —n+1, —n.
Cased4. n=3 (mod 4).
As in case 1 assign the label to the vertices u;,1 < i < n.Note that in this process the vertex
u,—1,u, receive the label n — 1,n.Assign the label as in case 1 to the vertices v;, 1 <i < n.Note
that here the vertices v,,_1,v, get the label —n, —n+ 1.
The Table 5 given below establish that this vertex labeling f is a pair difference cordial of

Db(n,n).

Theorem 3.10. The dumbbell graph Db(n+ 1,n) is pair difference cordial for all values n.

Proof. The vertex set and the edge set of Db(n+ 1,n) is given in definition 2.2.
Case 1. n=0 (mod 4).

Subcase 1. n > 4.
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Nature of n Ay,

=0 (mod4) |n+1| n
n=1(mod4)| n |n+1
n=2mod4)| n |n+l
n=3 (mod4) | n+1| n

TABLE 5

Assign the labels 1,2 respectively to the vertices u,u; then assign the labels 4,3 to the vertices
uz,ugq.Secondly assign the labels 5,6 to the vertices us,uq then assign the labels 8,7 to the
vertices u7,ug.Proceeding like this until we reach the vertex u,.Next assign the label 2 to the
vertex u,1.Now we consider the vertices v;, 1 <i < n. Assign the labels —1,—2 to the vertices
v1, V2 then assign the labels —4, —3 to the vertices v3,v4.Secondly assign the labels —5, —6 to
the vertices vs,vg then assign the labels —8, —7 to the vertices v7,vg.Proceeding like this until
we reach the vertex v,,.Note that in this the vertex v, receive the label —n + 1.

Subcase 2. n = 4.

As in case 1, assign the labels to the vertices u;,1 <i <4 and v;,1 <i < 4.Finally assign the
label 1 to the vertex us.

Case2.n=1 (mod 4).

Subcase 1. n > 5.

As in case 1, assign the labels to the vertices u;, 1 <i < n+ 1.Next consider the vertices v;, 1 <
i < n. Assign the labels —1,—2,—3 to the vertices vi,v,,v3 then assign the labels —5,—4 to
the vertices v4,vs.Secondly assign the labels —6, —7 to the vertices vg, v7 then assign the labels
—8,—7 to the vertices vg, vg.Proceeding like this until we reach the vertex v,.Note that in this
the vertex v,, receive the label —n + 1.

Subcase 2. n =5.

As in case 1, assign the labels to the vertices u;,1 <i <5 and v;,1 <i < 5.Finally assign the
label 1 to the vertex us.

Case 3. n=2 (mod 4).

As in case 1, assign the labels to the vertices u;, 1 <i<n+1andv;,1 <i<n.
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Case4.n=2 (mod 4).
Subcase 1. n > 3.
As in case 2, assign the labels to the vertices u;,1 <i < n and v;,1 <i < n.Finally assign the
label 1 to the vertex u, .
Subcase 2. n = 3.
Assign the labels —1, —2, —3 to the vertices v, v, v3.Now assign the labels 1,2, 3 to the vertices

uy,up,u3.Finally assign the label 1 to the vertex uy.

O
Theorem 3.11. The dumbbell graph Db(m,n) is pair difference cordial for all values m > n—+ 1.

Proof. Take the vertex set and edge set in definition 2.2.

There are four cases arises.

Case 1. n=0 (mod 4).

Assign the labels —1,—2 respectively to the vertices vi,v, and assign the labels —4,—3 to
the vertices v3,v4 respectively.Secondly assign the labels —5, —6 to the vertices vs,vg respec-
tively.Next assign the labels —8, —7 to the vertices v7,vg respectively.Proceeding like this until
we reach the vertex v,.Note that in this the vertex v, receive the label —n + 1.Next cosider the
vertices u;, 1 <i<m.

Assign the labels 1,2 to the vertices up,u; respectively and assign the labels 4,3 respectively
to the vertices u3,us.Now assign the labels 5,6 to the vertices us,uq respectively and assign
the labels 8,7 respectively to the vertices u7,ug.Proceeding like this until we reach the vertex
u, .Finally consider the remaining m — n vertices.There are four cases arises.

Subcase 1. m =0 (mod 4).

Assign the labels n 4 1,n 42 to the vertices u,,1,u,2 respectively and assign the labels —n —
1,—n — 2 respectively to the vertices u,3,u,4.Secondly assign the labels n+3,n 44 to the
vertices u,, 5, U, +¢ respectively.Next assign the labels —n — 3, —n —4 respectively to the vertices
Un+7,u,+8.Proceeding like this until we reach the vertex u,,.

Subcase 2. m =1 (mod 4).

As in subcase 1 assign the labels to the vertices u;, 1 <i < m — 1 and assign the label m — 1 to

the vertex u,,.
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Subcase 3. m =2 (mod 4).

Assign the labels as in subcase 1 to the vertices u;, 1 <i < m — 1.Next assign the label mTJF” to
the vertex u,,.

Subcase 4. m =3 (mod 4).

Assign the labels as in subcase 1 to the vertices u;,1 <i < m — 3 and lastly assign the labels

__m+n m+n
2020

2 respectively to the vertices uy,—2, U1, Up.
The Table 6 given below establish that this vertex labeling f is a pair difference cordial of
Db(m,n).

Nature of n Ay,

1

m+n m+n+2
2

)"
m=1 (mod 4) %"“ %’IH
m=2 (mod 4) mT*” %ﬂ“
m=3 (mod 4) %”“ %ﬂﬂ
TABLE 6

Case2.n=1 (mod 4).

Assign the labels as in case 1 to the vertices v;, (1 <i < n).Here note that the vertex v, receive
the label —n+ 1.

Next consider the remaining m — n vertices.There are four cases arises.

Subcase 1. m =0 (mod 4).

Assign the labels as in subcase 1 of case 1 to the vertices u;, (1 <i < m—3) and assign the
labels %’l_], %”_1, 2 to the vertices u,,_ 7, Uy, 1, Uy, Tespectively.

Subcase 2. m=1 (mod 4).

As in case 1, assign the labels to the vertices u;, 1 <i < m.

Subcase 3. m =2 (mod 4).

Assign the labels as in subcase 1 to the vertices u;, 1 <i < m — 1.Next assign the label 2 to the

vertex uy,.
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Subcase 4. m =3 (mod 4).

Assign the labels as in subcase 1 to the vertices u;,1 < i < m — 2.Finally assign the labels

m+n _ m+n

>, — =5 respectively to the vertices w1, .

The Table 7 given below establish that this vertex labeling f is a pair difference cordial of

Db(m,n).

Nature of n Af, Age
m=0 (mod 4) %”“ %ﬂﬂ
m=1 (mod 4) %’1” mTJrn
m=2 (mod 4) m*g‘“ %’Hl
m=3 (mod 4) mTJF” %ﬂﬂ

TABLE 7

Case 3. n=2 (mod 4).

Assign the labels as in case 1 to the vertices v;, (1 < i < n).Here note that the vertex v, received
the label —n.

Finally we consider the remaining m — n vertices.There are four cases arises.

Subcase 1. m =0 (mod 4).

Assign the labels as in subcase 1 of case 1 to the vertices u;, (1 <i < m —2) and assign the
labels — 2 21 respectively to the vertices iy, —1, .

Subcase 2. m=1 (mod 4).

Assign the labels as in subcase 1 of case 1 to the vertices u;, (1 <i < m —3) and assign the

labels ’”+£‘_1 ,— ’"+£’_1 ,2 to the vertices u,_7, U1, U, respectively.
Subcase 3. m =2 (mod 4).

Assign the label as in subcase 1 to the vertices u;, (1 < i <m).
Subcase 4. m =3 (mod 4).

Assign the label as in subcase 1 to the vertices u;, (1 <i <m—2) and assign the labe] — 5 2"

respectively to the vertices uy,—1, uy,.
The Table 8 given below establish that this vertex labeling f is a pair difference cordial of

Db(m,n).
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Nature of n Ay Age
m=0 (mod 4) | = | mirt
m=1 (mod 4) %’1“ m+§+1
m=2 (mod 4) %”” men
m=3 (mod 4) %’IH m+£l+1

TABLE 8

Case4.n=3 (mod 4).

Assign the labels as in case 1 to the vertices v;,1 <i < n and u;,1 < i < n.Here note that the
vertex v,, received the label —n.

We now consider the remaining m — n vertices.There are four cases arises.

Subcase 1. m =0 (mod 4).

Assign the labels as in subcase 1 of case 1 to the vertices u;,n+1 <i < m—1 and assign the
labels 2 to the vertex u,,.

Subcase 2. m=1 (mod 4).

Assign the labels as in subcase 1 of case 1 to the vertices u;,n+1 <i < m—2 and assign the

labels ’”+§_1 ,— m+§_1 to the vertices u,,_1, u,, respectively.
Subcase 3. m =2 (mod 4).

Assign the labels as in subcase 1 of case 1 to the vertices u;,n+ 1 < i < m — 3.Finally assign

the labels ’"’2“1 ,—mtasl m+§_1 respectively to the Vertices u,_2, Upy_1, Up.

Subcase 4. m =3 (mod 4).

Assign the label as in subcase 1 to the vertices u;, 1 <i < m.

The Table 9 given below establish that this vertex labeling f is a pair difference cordial of
Db(m,n).
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Nature of n A Afe
fl f]
m=0 (mod 4) m+£l+l m—O—n;—Z—i—l
m=1 (mod 4) _m+§+2 mTJ“”
m=2 (mod 4) m+£1+1 m+£l+1
m=3 (mod 4) | mtat2 | min
TABLE 9
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