FURTHER RESULTS ON 3-DIFFERENCE CORDIAL
GRAPHS
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ABSTRACT. Let G be a (p,q) graph. Let f: V(G) — {1,2,...,k}
be a map where k is an integer 2 < k < p. For each edge uv, assign
the label |f(u) — f(v)|. f is called k-difference cordial labeling of G
if |vs(3) —vf(j)l <1 and |ef(0) —es(1)| < 1 where vy(z) denotes
the number of vertices labelled with z, ef(1) and ef(0) respectively
denote the number of edges labelled with 1 and not labelled with 1.
A graph with a k-difference cordial labeling is called a k-difference
cordial graph. In this paper we investigate 3-difference cordial label-
ing behavior of slenting ladder, book with triangular pages, middle
graph of a path, shadow graph of a path, triangular ladder, and the
armed crown.

1. INTRODUCTION

Unless mentioned or otherwise, a graph in this paper shall mean a simple
finite and undirected. For all terminology and notations in Graph Theory,
we follow Harary [2]. The vertex and edge set of a graph G are denoted by
V(G) and E(G) so that the order and size of G are respectively |V (G)| and
|E(G)|. Graph labeling is an assignment of integers to the vertices or edges,
or both, subject to certain conditions. Graph labeling plays an important
role of various fields of science and few of them are astronomy, coding
theory, x-ray crystallography, radar, circuit design, communication network
addressing, database management, secret sharing schemes, and models for
constraint programming over finite domains [1]. The notion of difference
cordial labeling was introduced by R. Ponraj, S. Sathish Narayanan and R.
Kala in [3]. Seoud and Salman [11], studied the difference cordial labeling
behavior of some families of graphs and they are ladder, triangular ladder,
grid, step ladder and two sided step ladder graphs etc. Recently Ponraj
et al. [4], introduced the concept of k-difference cordial labeling of graphs
and studied the 3-difference cordial labeling behavior of star, m copies
of star etc. In [5, 6, 7, 8, 9, 10] they discussed the 3-difference cordial
labeling behavior of path, cycle, complete graph, complete bipartite graph,
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star, bistar, comb, double comb, quadrilateral snake, wheel, helms, flower
graph, sunflower graph, lotus inside a circle, closed helm, double whee],
union of graphs with the star, union of graphs with splitting graph of star,
union of graphs with subdivided star, union of graphs with bistar, P, U P,
(Cn O Kl) U (Cn. O] Kl)a Fn U Fn, Kl,n ® Ko, P, ® 3K,, mCy, spl(Kl,n),
DS(Bn ), Ch© K3, C, S(K1,n), S(Ban), DA(T,)© Ky, DA(T,) ©2K;,
DA(T,) ® K2, DA(Qy) ® K1, DA(Q») ® 2K, triangular snake, alternate
triangular snake, alternate quadrilateral snake, irregular triangular snake,
irregular quadrilateral snake, double triangular snake, double quadrilaterla
snake, double alternate triangular snake, and double alternate quadrilateral
snake, T,,® K, T,, 2K, T, ® K2, A(T,) © K1, A(T.) ©2K1, A(T) © K,
and some more graphs. In this paper we investigate 3-difference cordial
labeling behavior of slanting ladder, book with triangular pages, middle
graph of a path, shadow graph of a path, triangular ladder, and the armed
crown.

2. PRELIMINARIES

Definition 2.1. Let G be a (p, q) graph. Let f: V(G) — {1,2,...,k} be
a map. For each edge uv, assign the label |f(u) — f(v)|. f is called a k-
difference cordial labeling of G if [vf(¢) — v£(j)| < 1 and |ef(0) —ef(1)| < 1
where vy () denotes the number of vertices labelled with «, ef(1) and ef(0)
respectively denote the number of edges labelled with 1 and not labelled
with 1. A graph with a k-difference cordial labeling is called a k-difference

cordial graph.

Definition 2.2. Let G; and G2 be two graphs with vertex sets V; and V2
and edge sets F; and F5 respectively. Then their join G + G3 is the graph
whose vertex set is VUV, and edge set is EyUE2U{uv : u € V} and v € V3}.

Definition 2.3. The cartesian product of two graphs G; and Gs is the
graph G x Gy with the vertex set V] x V, and two vertices u = (uy, u2)
and v = (v1,v2) are adjacent whenever [u; = v; and ug adj va] or [ugz = v2
and uq adj v1].

Definition 2.4. The graph L, = P, x P, is called a ladder.

Definition 2.5. Slanting ladder is a graph obtained from two paths ujusg...un
and v1vs...v, by joining each u; with v; 1.

Definition 2.6. The Graph T'L,, with vertex set V(T'L,) = {u;,v; : 1
i < n} and the edge set E(TL,) = {witit1,vivit1, uivitr : 1 < 2
n — 1} U {u;v; : 1 < ¢ < n} is called triangular ladders.

Definition 2.7. The shadow graph Dy(G) of a connected graph G is con-
structed by taking 2 copies G and G of G and joining each vertex u in
G to the neighbors of the corresponding vertex v in Gas.

INIA
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Definition 2.8. The middle graph M (G) of a graph G is the graph whose
vertex set is V(G) U E(G) and in which two vertices are adjacent if and
only if either they are adjacent edges of G or one is a vertex of G and the
other is an edge incident with it.

Definition 2.9. Let G;, G, respectively be (p1, 1), (p2,92) graphs. The
corona of G; with G2, G; ® G3 is the graph obtained by taking one copy
of G; and p; copies of G2 and joining the it vertex of G; with an edge to
every vertex in the i** copy of Ga.

Definition 2.10. The graph C,, © Kj is called a crown.
Definition 2.11. The graph Cp, ® P, is called a armed crown.

3. MAIN RESULTS
Theorem 3.1. Slanting ladder SLy, is S-difference cordial.

Proof. Let V(SLy) = {ui,v; : 1 < ¢ < n} and E(SLy) = {wstit1,v:vi41,
uvip1 : 1 < i < n—1}. Clearly, the order and size of SL,, are 2n and 3n-3
respectively.

Case 1. n =0 (mod 4).

First we consider the vertices w1, u2, u3, ...., un. Assign the label 2 to the
vertices u12;11,u12:45 and ujoite for all the values of i=0,1,2,.... and
we assign the label 3 to the vertices uj2iy2,u12:47 and w2410 for all
the values of i=0,1,2,.... Then assign the label 3 to the vertices ujz; for
i=0,1,2,..... For all the values of i=0,1,2,.... assign the label 1 to the vertices
U12i+3, U12i+4, U12i+8, Y12i+9 and u12;411- Now our attention is move to the
vertices v1,v2,v3,....,v,. Assign the label 1 to the vertices v12i+1,v12i+5
for i=0,1,2,.... and we assign the label 1 to the vertices v19; for i=1,2,3,...
Then assign the label 3 to the vertices v12i+2, v12i+6, v12i+8 and v12i+10 for
i=0,1,2,..... For all the values of i=0,1,2,.... assign the label 2 to the vertices
V1248 V12i4+4; V12i47, V12i+0 and v12i411-

Case 2. n=1 (mod 4).

First we consider the vertices w1, ug, u3, ..., ¥n. Fix the label 3 to the vertex
uy. Assign the label 2 to the vertices u12i42, u12i4+6 and uj2i+7 for all the
values of i=0,1,2,.... and assign the label 3 to the vertices u12i3, u12i+8
and u12:411 for all the values of i=0,1,2,.... Then we assign the label 3 to
the vertices u12:+1 for i=0,1,2,..... and we assign the label 1 to the vertices
uy9; for all the values of i=1,2,.... For all the values of i= 0, 1,2,.... assign
the label 1 to the vertices %1214, %12i+5, %12i4+9 and u12;410. Now we move
to the vertices v;. Fix the label 1 to the vertex v;. Assign the label 1 to
the vertices v12:+2 and vi2i+6 for i=0,1,2,.... and assign the label 1 to the
vertices vy2i41 for i=1,2,.... For all the values of i=0,1,2,.... and we assign
the label 3 to the vertices v12i+3,v12i47,v12i+9 and v12:+11. Then assign
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the label 2 to the vertices v12i44,v12i45,V12i+8 and v12i410 for i=0,1,2,.....
and assign the label 2 to the vertices v12; for all the values of i=1,2,3,.....
Case 3. n =2 (mod 4).

First we consider the vertices u1,ug, us,....,un. Fix the labels 3,1 to the
vertices u1,ug respectively. Assign the label 2 to the vertices u12i+3, %12i44
and uy2;411 for all the values of i=0,1,2,.... and assign the label 3 to the
vertices u19i15,u12i+8 and uigip1o for all the values of i=0,1,2,.... Then
we assign the label 3 to the vertices w12, ug4, use, u4s, ... and we assign the
label 1 to the vertices u12;41 and uj2i42 for all the values of i= 1,2,.... For
all the values of i=0,1,2,.... assign the label 1 to the vertices u12it6, ¥12i47
and u12;49. Now our attention is move to the vertices v1,v2,v3,....; Vn. Fix
the labels 1,2 to the vertices vy, v respectively. Assign the label 1 to the
vertices v12+3, v12i+10 and vig;411 for i=0,1,2,.... and we assign the label 3
to the vertices v12:44, v12i+6 and vi12i48 for i=0,1,2,.... Then we assign the
label 3 to the vertices vq2; for all the values of i=1,2,3,..... and we assign
the label 2 to the vertices v12:+5, v12:+7 and vjo;49 for i=0,1,2,.... For all
the values of i=1,2,.... assign the label 2 to the vertices v12:+1 and v12i42
for i=0,1,2,.....

Case 4. n =3 (mod 4).

First we consider the vertices uy,ug,us, ...., un. Fix the labels 3,2,1 to the
vertices uy, ug, ug respectively. Assign the label 2 to the vertices ©12i+4, %12i45
for all the values of i=0,1,2,.... and we assign the label 2 to the vertices
uy9; for all the values of i=1,2,.... Then we assign the label 3 to the vertices
©12i+6, ¥12i4+9 and ujo;4+11 for i=0,1,2,..... and assign the label 3 to the ver-
tices u12;+1 for all the values of i=1,2,.... For all the values of i=0,1,2,....
assign the label 1 to the vertices uw12;17, u12i+8 and uj2;+10- Finally assign
the label 1 to the vertices uj2;+2 and uj2:;43 for all the values of i=1,2,....
Next we move to the vertices v;. Assign the labels 1,3,2 to the vertices
v1,v2,v3 respectively. Now we assign the label 1 to the vertices v12:14 and
v12i+11 for i=0,1,2,.... and we assign the label 1 to the vertices v12; for
all the values of i=1,2,3,..... Then we assign the label 3 to the vertices
V12i+5, V12:+7 and v1o;4+9 for i=1,2,.... and we assign the label 3 to the ver-
tices vy9;41 for i=0,1,2,..... For all the values of i=0,1,2,.... assign the label
2 to the vertices v19;46, v12i+8 and vi2i;410. Finally we assign the label 2 to
the vertices v12;42 and vi2;43 for all the values of i=1,2,.....

Therefore,this vertex labeling is a 3- difference cordial labeling follows

from table 1 and table 2.

Values of n e (0) e Jc(l')
n=0,2 (mod 4) f‘"z‘f* :*"2"‘
n=1,3 (mod 4) “"2‘ 2 ""2"'*
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Theorem 3.2. Book with triangular pages Ko + mK; is 3-difference cor-
dial.

Proof. Let V(Ko +mK;) = {u,v}U{u; : 1 <i<m}and E(K;4+mK;) =
{uv} U {uus,vu; : 1 < i < m}. Clearly, |V(K2+mK;)| = m+ 2 and
|E(K2 + mK1)| = 2m+1. Fix the labels 1,2 to the vertices u, v respectively.
Now we consider the vertices u1, ug, u3, ...., ¥, . Fix the label 3 to the vertex
uy. Assign the labels 1,2,3 to the vertices ug, us, u4 respectively. Then we
assign the labels 1,2,3 to the next three vertices us,ug,u7 respectively.
Proceeding like this we assign the label to the next three vertices and so
on. If all the vertices are labeled then we stop the process. Otherwise there
exist nonlabelled vertices. If the number of non labeled vertices is less than
or equal to two then we assign the labels 1,2 to the non labeled vertices.
If only one non labeled vertex is exist then we assign the label 1 to that
vertex. Therefore ef(0) = m and ef(1) = m + 1. The vertex condition is
given in table 3.

Nature of m | v7(1) [ v£(2) | v#(3)
m=0 (mod 3) | 22 [ 22 [ 2
m=1 (mod 3) | 232 [ 2£2 | 22
m=2 (mod 3) | 2 | 21 | 22

TABLE 3

O

Theorem 3.3. The middle graph of the path P,, MP, is 3-difference
cordial.

Proof. Let VIMP,) = {w; : 1 <i<n}U{y; : 1 <i< n-1} and
E(M-Pn) o= {uiui+l,ui'viaui+lvi :1<i<n- 1} U {viv,-+1 T€i< ‘n—2},
Therefore |V(MP,)| =2n—1 and |[E(MP,)| = 4n — 5.
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Case 1. n=0 (mod 4).

First we consider the vertices uy,uz, us, ....,un. Fix the labels 1,3,2,1 to
the vertices uj,up, us, u4 respectively. Assign the label 2 to the vertices
©12i4+5, ¥12i4+8 and uj2;411 for all the values of i=0,1,2,.... and we assign
the label 2 to the vertices u;2;,2 for all the values of i=1,2,.... For all the
values of i=0,1,2,.... assign the label 3 to the vertices U12i+6, Y12i+7 and
u12i4+10- Then we assign the label 3 to the vertices u12; and w12i+3 for all
the values of i=1,2,.... and assign the label 1 to the vertices u12:19 for all
the values of i=0,1,2,..... Finally assign the label 1 to the vertices wujg;,
and wuj2;4+4 for all the values of i=1,2,.... Now our attention is move to the
vertices v;. Fix the labels 1,3,2 to the vertices vy, vo, v3 respectively. Assign
the label 1 to the vertices V12i4+4, V12i+65 V1248 and V12i49 for all the values
of i=0,1,2,.... and we assign the label 1 to the vertices vj2;+1 for all the
values of i=1,2,.... Then we assign the label 3 to the vertices v12;45 for .
all the values of i=0,1,2,.... and assign the label 3 to the vertices v19; and
vigi42 for i=1,2,.... For all the values of i=0,1,2,..... assign the label 2 to
the vertices v12;17, v12:+10 and v12;4+11. Finally we assign the label 2 to the
vertices vy2;+3 for all the values of i=1,2,....

Case 2. n=1 (mod 4).

Consider the vertices w1, u2, ug, ...., un. Fix the label 1 to the vertex u;.
For all the values of i=0,1,2,.... assign the label 2 '

to the vertices w3212, %12i4+5, U12i+8 and uj2;411- Assign the label 3 to the
vertices u12;4+3,U12i4+4,%12i+7 and ui2;49 for all the values of i=0,1,2,....
and we assign the label 3 to the vertices uj2; for all the values of i=1,2,....
Then we assign the label 1 to the vertices w12;4+6 and uj2;410 for all the
values of i=0,1,2,.... and assign the label 1 to the vertices w13, ugs, usz, ....
. Next we move to the vertices v;. For all the values of i=0,1,2,.... assign
the label 1 to the vertices v12:4+1,v12i+3, V12i+5, V12i+6 and vy2;119. Now we
assign the label 3 to the vertices v12:42,v12:+9 and v12:+11 for all the values
of i=0,1,2,.... and assign the label 2 to the vertices v12it4, v12:+7 and v12i48
for all the values of i=0,1,2,.... Finally we assign the label 2 to the vertices
v12; for all the values of i=1,2,....

Case 3. n =2 (mod 4).

First we consider the vertices w1, ug, ug, ..., un .

Fix the label 1,3 to the vertices wi,us respectively. For all the values
of i=0,1,2,.... assign the label 1 to the vertices U12i43, U12i+6 and u12i411-
Assign the label 2 to the vertices u12it+4,%12i+7 and u12;4+10 for all the values
of i=0,1,2,.... and we assign the label 2 to the vertices ujg;1; for all the
values of i=1,2,.... Then we assign the label 3 to the vertices uj9;15, ¥12i+8
and uj2it9 for all the values of i=0,1,2,.... and assign the label 3 to the
vertices u12; and uj2:42 for all the values of i=1,2,..... Now our attention
move to the vertices v;. Fix the label 2 to the vertex v;. Assign the label
3 to the vertices v12i+2,v12i+4 and vi2i47 for all the values of i=0,1,2,....-
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and we assig'n the label 1 to the vertices V124--3y V124465 Y1218y V124410 and
v12i4+11 for all the values of i=0,1,2,.... For all the values of i=0,1,2,....
assign the label 2 to the vertices vi2:45 and vy2i49. Finally we assign the
label 2 to the vertices v12; and v12i41 for all the values of i=1,2,....

Case 4. n =3 (mod 4).

First we consider the vertices u, ug, ug,....,u,. Fix the label 1,3,3 to the
vertices u1, ug, ug respectively. Assign the label 2 to the vertices %1244, %12i47
and ujgi410 for all the values of i=0,1,2,..... and we assign the label 2 to the
vertices ui3, ugs, u37, .... For all the values of i=0,1,2,.... assign the label 3
to the vertices u12i45, ¥12i+6, ¥12i4+9 and u12;411. Then we assign the label
3 to the vertices uj2i4+2 for all the values of i=1,2,..... and assign the label
1 to the vertices uj2i+8 for all the values of i=0,1,2,..... Now we assign the
label 1 to the vertices uj2; and wj2:43 for all the values of i=1,2,..... Next
we move to the vertices v;. Fix the labels 1,2 to the vertex v, vs respec-
tively. For all the values of i=0,1,2,.... assign the label 1 to the vertices
V12i43) V12i+55 V12i+7 and v12i48. Assign the label 1 to the vertices v1g; for
i=1,2,3,... and we assign the label 3 to the vertices v12;+4 and v12;+11 for all
the values of i=0,1,2,.... and assign the label 2 to the vertices v12i+6, v12i+9
and v12i4+10 for all the values of i=0,1,2,..... Finally we assign the label 2
to the vertices v12:42 for all the values of i=1,2,.... Then assign the label 3
to the vertices v14, v26, V3, v50... .The edge and vertex conditions are given
in table 4 and table 5.

Values of n er(0) | ef(1)

n=0,1,3 (mod4) |2n—2|2n -3
n=2 (mod4) |2n—3[2n—-2
TABLE 4
Nature of n vr(1) | vf(2) | v5(3)
n=0,9 (mod 12) 2z & | s
n=1,4 (mod 12) Zntl |2n=2 [ Zno2
n=25811 (mod 12) [ &&= | &&= | 2=
n = 3,6 (mod 12) ‘fo,—n 5"3;" ‘3—"
n=7,10 (mod 12) [ == | &&== | <&l
TABLE 5

Theorem 3.4. D2(P,) is $-difference cordial.
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Proof. Let V(Da(P,)) = {u;yvi : 1 <i<n}and

E(D2(P,)) = {uitit1, vivit1, UiVip1, Uig1v; : 1 < 4 < n— 1}, Therefore
D4 (P,) has 2n vertices and 4n-4 edges.

Case 1. n =0 (mod 4).

First we consider the vertices uq,ug,us,....,u,. Fix the label 2 to the
vertices U12i41y U12i+4y U12i+7 and U12i+49 for all the values of i=0,1,2,....
and assign the label 2 to the vertices u12, 424, u3g, u4s, .. . For all the values
of i=0,1,2,.... assign the label 3 to the vertices u12i+2; %1248, %12i+10 and
u12i+11- Then we assign the label 1 to the vertices u12:+3, u12i+5 and uy2;,6
for all the values of i=0,1,2,.... Now we move to the vertices v;. Assign
the label 1 to the vertices v12i1,v12i+4, v12i+7 and vizi4g for i=1,2,....
and assign the label 1 to the vertices vyg; i=1,2,.... For all the values
of#=0.1,2...x assign the label 3 to the vertices v12i+2,v12i+5, V12i4+8 and
v12i+11- Then we assign the label 2 to the vertices v12i+3, v12i+6 and v12;410
for all the values of i=0,1,2,....

Case 2. n=1 (mod 4).

Consider the vertices uy,u,us, ...., u,. Fix the label 2 to the vertex ;.
Assign the label 1 to the vertices uj2;+2 and uj2i+3 for all the values of
i=0,1,2,.... and assign the label 1 wuq2,u24, u3e, uds, .. For all the values
of i=0,1,2,.... assign the label 2 to the vertices u12:+4, U12i46,%12i+9 and
uj2:+10- Then we assign the label 2 to the vertices ujo;4+1 for all the values
of i=1,2,.... and we assign the label 3 to the vertices u192;5, u12;4+7, 12i48
and u12;+11 for all the values of i=0,1,2,.... Next our attention move to the
vertices v;. Fix the label 1 to the vertex v1. For all the values of i=0,1,2,.....
assign the label 3 to the vertices V12i42, V12i45, V12i+8 and v12;411- Now
we assign the label 2 to the vertices v12i+3 and vy9;47 for i=1,2,.... Finally
assign the label 1 to the vertices v12i44,v12i+6, v12i+9 and vj2;4+10 for all
the values of i=0,1,2,..... and assign the label 1 to the vertices v;9;4; for
all the values of i=1,2,3,....

Case 3. n=2 (mod 4).

Now we consider the vertices w1, u2,us,....,u,. Fix the labels 3,2 to the
vertex up, ug respectively. For all the values of i=0,1,2,.... assign the label
2 to the vertices uj9;13, U12:16, 12i+7 and ujg;110. Assign the label 2 to
the vertices u12;42 for all the values of i=1,2,.... and we assign the label 3
to the vertices u12;14 and w324 for all the values of i=0,1,2,...... Then we
assign the label 3 to the vertices uj2;41 for all the values of i=1,2,.... and
we assign the label 1 to the vertices u12:45,u12i+9 and ujg;111 for all the
values of i=0,1,2,.... Finally assign the label 1 to the vertices u;9;,2 for all
the values of i=1,2,.... Next we move to the vertices v;. Fix the label 1
to the vertices vy, v2 respectively. Assign the label 3 to the vertices v12;44,
v12i+8 and v12:+11 for all the values of i=0,1,2,..... and assign the label 3 to
the vertices v12i41 for i=1,2,.... Then we assign the label 2 to the vertices
v12i+5 and v12i+9 for all the values of i=0,1,2,..... and assign the label 2 to
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the vertices v19; for i=1,2,3,... For all the values of i=0,1,2,...... assign the
label 1 to the vertices v124.6,v12i47 and vi2410. Finally assign the label 1
to the vertices w4, u2g, uss, u50, -

Case 4. n = 3 (mod 4). Consider the vertices ug,us,ug,....,u, . Fix
the labels 3,1,2 to the vertex wi,ug,us respectively. Assign the label 2
to the vertices u12i44,%12i+7 and uygs411 for all the values of i=0,1,2,......
and assign the label 2 to the vertices uj2; and w2443 for all the values of
i=1,2,.... Then we assign the label 3 to the vertices uj2:45 and uj24410 for
all the values of i=0,1,2,...... and assign the label 3 to the vertices 12441
for all the values of i=1,2,.... For all the values of i=1,2,.... assign the
label 1 to the vertices u12i4-6, ¥12i+8 and ujgi+9. Then assign the label 1 to
the vertices ujg;42 for all the values of i=1,2,.... Now our move is to the
vertices v;. Fix the labels 3,2,1 to the vertices v1, vy, v3 respectively. Assign
the label 1 to the vertices v12i4+4,v12i+7 and vi2:411 for all the values of
i=0,1,2,..... and assign the label 1 to the vertices v12:43 for i=1,2,.... Then
we assign the label 3 to the vertices vj2i45,v12i+8 and v12:410 for all the
values of i=0,1,2,..... For all the values of i=0,1,2,...... assign the label 2 to
the vertices v12:+6 and vi2;4+9 assign the label 3 to the vertices v12;,v12:41
i=1,2,3,. . Finally assign the label 2 to the vertices v14,v26,v38, 50, ...
Clearly ef(0) = ef(1) = 2n—2 and the vertex condition is given in table 6.

Nature of n vr(1) | vp(2) | v£(3)
7n=0369 mdl2 | = | = | =
n=1,4,7,10 (mod 12) | 2 | & [ 22
n=25,811 (mod 12) | &t [ Zn=1 | 2n—7

TABLE 6

O

Example 3.1. A $-difference cordial labeling of D2(Ps) as shown in figure
I

2 3 1 2

FIGURE 1
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Theorem 3.5. The triangular ladder TL,, is $-difference cordial.

Proof. Let V(TL,) = {us,v;i : 1 <i < n} and E(TL,) = {uittit1,Vi0i4q:
1 <i<n—-1}U{usv; : 1 < i < n}. Therefore TL, has 2n vertices and
4n-3 edges.

Case 1. n =0 (mod 4).

Consider the vertices uy,ug, ug,....,u, . Assign the label 1 to the ver-
tices u12:+1 and wujg;411 for all the values of i=0,1,2,.... and assign the
label 3 to the vertices u12i+2, U12i+6, 412i+9 and uy2:410 for all the values of
i=0,1,2,.... For all the values of i=0,1,2,.... assign the label 2 to the vertices
1243, U12i44, U12i+5, U12i+7 and ui2i48. Then we assign the label 2 to the
vertices uyg; for all the values of i=1,2,.... Now our attention move to the
vertices v;. For all the values of i=0,1,2,.... assign the label 1 to the vertices
V12i41y V12i+4, V12i+5) V12447, V12i49 and V12i+11: Then we assign the label 2
to the vertices vi2i+2 and vi2;+10 for i=0,1,2,.... and assign the label 3 to
the vertices v12i43, v12:+6 and vy2;48 for all the values of i=0,1,2,.... Finally
assign the label 3 to the vertices v12; for all the values of i=1,2,....

Case 2. n=1 (mod 4).

Consider the vertices uy,us,us, ...., un. Fix the label 2 to the vertex u;.
Assign the label 2 to the vertices %12i42, %12i+4,%12i+5 and u12:49 for all
the values of i=0,1,2,.... and assign the label 2 to the vertices uj2; and
uy2:4+1 for all the values of i=1,2,.... Then we assign the label 3 to the
vertices uq9;13,%12i16,U12i+7 and uj2;411 for all the values of i=0, 1,2,....
For all the values of i=0,1,2,.... assign the label 1 to the vertices u;2;48 and
u12:+10- Next we move to the vertices v;. Fix the label 1 to the vertex v;.
Assign the label 1 to the vertices v12i42, V12i+4, V12i+6; V12i+8 and v12i+10
for all the values of i=1,2,.... and assign the label 1 to the vertices v12i41
for all i=1,2,.... Then we assign the label 3 to the vertices v;2;43, v12:45 and
v12i49 for all the values of i=0,1,2,.... and assign the label 3 to the vertices
V12, V24, V36, V48, .. . For all the values of i=0,1,2,.... assign the label 2 to
the vertices v12;17 and v12:411-

Case 3. n =2 (mod 4).

First we consider the vertices u1,us,us,....,u,. Fix the label 2 to the
vertices uy, up respectively. Assign the label 3 to the vertices uj9; 13, u12i14
and uj2;48 for all the values of i=0,1,2,.... and assign the label 3 to the
vertices u12; for all the values of i=1,2,.... Then we assign the label 1 to the
vertices u12;45 and wujg;47 for all the values of i=0,1,2,.... and we assign
the label 2 to the vertices w126, %12i49, U12i+10 and uj2;41; for all the
values of i=0,1,2,..... For all the values of i=0,1,2,.... assign the label 2
to the vertices u12:;4+1 and uj2;42. Now our attention move to the vertices
v;. Fix the labels 3,1 to the vertices v1,v2 respectively. Assign the label
1 to the vertices v12:+3, V12i+5, V12i+7, V12i+10 and vy2i+11 for all the values
of i=0,1,2,.... and assign the label 1 to the vertices v12i+1 for all i=1,2,....
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Then we assign the label 2 to the vertices v12i44 and vj2i48 for all the
values of i=0,1,2,.... and assign the label 3 to the vertices v12i+6 and v12:49
for all the values of i=0,1,2,.... For all the values of i=1,2,.... assign the
label 3 to the vertices v12; and vy2i42.

Case 4. n =3 (mod 4).

Consider the vertices uy,ug,us, ....,u, . Fix the labels 1,3,2 to the vertices
u1, ug, ug respectively. Assign the label 1 to the vertices uj2i4+4 for all the
values of i=0,1,2,.... and assign the label 1 to the vertices uj2;42 for all
the values of i=1,2,.... Then we assign the label 3 to the vertices uj2iys
and uj2i49 for all the values of i=0,1,2,.... and assign the label 3 to the
vertices u12; and uj2:41 for all the values of i=1,2,..... For all the values of
i=0,1,2,.... assign the label 2 to the vertices U12i+6y U12i+7) U12i4+8) U12i+10
and u12:+11. Then we assign the label 2 to the vertices u12;43 for i=1,2,3,...
Next we move to the vertices v;. Fix the labels 1,2,3 to the vertices v1, v2, v3
respectively. Assign the label 1 to the vertices v12;4,v12i47,v12i+8 and
v12i4+10 for all the values of i=0,1,2,.... and we assign the label 1 to the

vertices vyp; and vyg;40 for all i=1,2,.... Then we assign the label 2 to
the vertices v12;15 for all the values of i=0,1,2,.... and assign the label
2 to the vertices vi9;41 for all the values of i=1,2,..... For all the values

of i=0,1,2,.... assign the label 3 to the vertices v12:+6,v12i+9 and vi2i411-
Finally we assign the label 3 to the vertices v12;+3 for i=1,2,3,.... Therefore
the edge condition is ef(0) = 2n — 2 and ef(1) = 2n — 1 and the vertex
condition is given in table 7.

Nature of n | we(1) [ v(2) | v£(3)
n=0(mod3) | 2 [ £ [ 2
=1 (mod 3) Zn:;[- zn+1 2'n.3—2

3
=9 (mod 3) 272—1 2n;-2 zng—l

O

Theorem 3.6. The armed crown AC, is 3-difference cordial.

Proof. Let ujusus....u,u; be the cycle of length n. Let V(AC,) = V(Cy)U
{viyw; : 1 £ 4 < n} and E(AC,) = E(Cp) U {uw;,vw; : 1 < ¢ <
n}. Therefore AC, has 3n vertices and 3n edges. First we consider
the cycle vertices uy,ug,us, ....,u,. Assign the label 1 to all the vertices
U1, U2, U3, ----, Un. NeXt We move to the vertices v;. Assign the label 3 to the
vertices v1,v3, Vs, ... and we assign the label 2 to the vertices vg, vy, Vs, ..
Now our attention move to the vertices w;. Assign the label 2 to the ver-
tices wy, w3, ws, ... then we assign the label 3 to the vertices wo, wy, we, ...
Therefore the vertex condition is vf(1) = v¢(2) = v#(3) = n. Also the edge
condition is given in table 8. O
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Values of n e[(O) ef'(l)
n=0 (mod 2) | 3 2
n=1 (mod 2) | 2&* | 2=

TABLE 8

Example 3.2. The S8-difference cordial labeling of ACg as shown in figure
9.

FIGURE 2.
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