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Abstract: We put up a dissimilar of difference cordial labeling namely as edge difference cordial labeling. As interchange the roles
of vertices and edges in difference cordial labeling. Let G be a (p,q) graph. Let k be an integer with 1 < k < ¢ and
f:E(G) = {1,2,...,k} be a map. For each vertex v, assign the label min |(f(e;) — f(e;))|. The function f is called an
edge difference cordial labeling of G if f is one-to-one map and |vf(1) — vf(0)] < 1 where vy(x) denotes the number of
vertices labeled with x (z € {1,2,...,k}), ef(1) and ef(0) respectively denote the number of edges labeled with 1 and
not labeled with 1. A graph with an edge difference cordial labeling is called an edge difference cordial graph. In this
paper we investigate some results on newly defined idea.
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1. Introduction

Getting motivated from the concept of difference cordial labeling we define here edge difference cordial labeling which is
defined as follows: Let G be a (p,q) graph. Let k be an integer with 1 < k < g and f: E(G) — {1,2,...,k} be a map. For
each vertex v, assign the label min|f(e;) — f(e;)|. The function f is called an edge difference cordial labeling of G if f is
one-to-one map and |vf(1) —vs(0)| < 1 where ef(z) denotes the number of vertices labelled with  (z € {1,2,...,k}), ef(1)
and ey (0) respectively denote the number of edges labelled with 1 and not labelled with 1. A graph with an edge difference
cordial labeling is called an edge difference cordial graph. We introduce in this paper edge difference cordial labeling of
graphs. We consider simple, finite, undirected graph G = (V, E). For the standard terminology and notations we follow

Harary [1].

Definition 1.1. Let G be a (p,q) graph. A bijective vertex labeling function f: V(G) — {1,2,...,p} is called a difference
cordial labeling if for each edge uv, assign the label |f(u) — f(v)| then |ef(0) — ef(1)] < 1, where ef(1) and ef(0) denote
the number of edges labeled with 1 and not labeled with 1 respectively. A graph with a difference cordial labeling is called a

difference cordial graph.

Definition 1.2. The wheel Wy, (n € N,n > 3) is the join of the graphs Cpn and Ky. i.e. W, = C, + K1. Here vertices

corresponding to C,, are called rim vertices and C,, is called rim of W,,. The vertex corresponding to K; is called apex vertex.

Definition 1.3. A helm H,(n > 3) is the graph obtained from the wheel W,, by adding a pendant edge at each vertex on
the rim of W,.
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Definition 1.4. A gear graph Gn(n > 3) is obtained from the wheel W, by adding a vertex between every pair of adjacent

vertices on rim of W,.

Definition 1.5. A one point union Cf«bk) of k copies of cycles is the graph obtained by taking v as a common vertex such

that any pair cycles are edge disjoint and do not have any vertex in common except v.

Definition 1.6. A closed helm CH, is the graph obtained by taking a helm H, and adding edges between the pendant

vertices.

Definition 1.7. The flower fl, is the graph obtained from a helm H, by joining each pendent vertex to the apex of the H,,.

It contains three types of vertices, an apex of degree 2n, n vertices of degree 4 and n vertices of degree 2.

2. Edge Difference Cordial Labeling of Graphs

Here we have prove that cycle, wheel for odd n, helm, gear, closed helm, Cy(f) and flower graph are edge difference cordial

graphs.
Theorem 2.1. C, admits an edge difference cordial labeling.

Proof. Let E(C,) = {e1,e2,...,ex} and V(Cy) = {v1,v2,...,v,}, where €; = v;vi41,1 <i<n—1and e, = vyv1. We
define labeling function f : E(Cy) — {1,2,...,n} as follows.

Case 1: n is odd.

fle2i-1) =
2(n—2i) +5; [ ] +1<i < 2L
4i—2; 1<i< |2
fle2) =
2n —20) +2; |2 | +1<i< 2t
Case 2: n is even.
4i—3; 1<i<[%]
fle2i—1) =
2(n — 2i) + 4; (%1+1§z§%
4i—2; 1<i<[2]
fle2) =

w3

Then C), satisfies the conditions for edge difference cordial labeling i.e. |vf(1) — v#(0)] < 1 and hence C,, is edge difference

cordial graph. O

Example 2.2. FEdge difference cordial labeling of Cs is shown in Figure 1.
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Figure 1.

Theorem 2.3. W,, admits an edge difference cordial labeling when n is odd.

Proof. Let Vw, = {vo,v1,...,vn} and E(W,) = E1 U Es, where E1 = {e; | 1 < i < n} is the set of rim edges and
E> = {e} | 1 <i < n} is the set of spoke edges. Here ¢; = {v;vit1 |1 <i<n—1}, e, = v,v1 and €} = {vov; | 1 <1 < n},

where vy is apex vertex. We define labeling function f : E(W,) — {1,2,...,2n} as follows.

4i—3; 1<i<[%].

flezi1) =
2(n—20) +4;[2] +1<i< 2.
4i—-2; 1<i<[%].
Few) = 4]
2(n—2i)+3; [4]+1<i<2

flei) = n+i;1<i<n.

Then W, satisfies the conditions for edge difference cordial labeling i.e. |vs(1) —v(0)] < 1 and hence W, is edge difference

cordial graph. O

Example 2.4. Edge difference cordial labeling of We is shown in Figure 2.

Figure 2.

Theorem 2.5. H, admits an edge difference cordial labeling.

Proof. Let E(H,) = E1UE2U E3, where E; = {e; | 1 < i < n} is the set of spoke edges, E> = {ej | 1 <1i < n} is the
set of rim edges(inner cycle) and F3 = {ej | 1 < i < n} is the set of pendant edges of W,,. Here e; = {vov; | 1 <1 < n},

ejr1 = {vivig1 | 1 < i < n}, € =vpv1 and €] = {v;v] | 1 < i < n}, where v is apex vertex, vi,vs, ..., v, are rim vertices
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corresponding to W, and vi,v5,...,v; are pendant vertices. We define labeling function f : F(H,) — {1,2,...,3n} as

follows.

fle)y=2n+i1<i<n.

Then the helm graph H, satisfies the conditions of an edge difference cordial labeling i.e. |vf(1) —vs(0)| < 1 and hence H,

is edge difference cordial graph. O

Example 2.6. Edge difference cordial labeling of Hs is shown in Figure 3.

Figure 3.

Theorem 2.7. Gear G, admits an edge difference cordial labeling.

Proof. Let V(G,) = {vo,v1,...,v2,}, where vy is apex vertex, {vi,vs,...,van—1} are the vertices of degree 3 and
{v2,v4,...,v2,} are the vertices of degree 2. Let E(G,) = E1 U E2, where E1 = {e1,e2,...,e2,} and E> = {e},¢€5,... €L}
Here e; = {vivig1 | 1 < i < (2n — 1)}, ean = vanv1 and € = {vov2i—1 | 1 < i < n}. We define labeling function

f:E(Gn) = {1,2,...,3n} as follows.

4i+1; 0<i< |2,
fle2it) ’

4i—2; 1 <i< i

4(n — i)+ 3; |™ ] +1<i<n.

fled) n+i; 1<i<n.

Then gear graph G, satisfies the conditions of edge difference cordial labeling i.e. |[vf(1) —v;(0)] < 1 and hence G,, is edge

difference cordial graph. |

Example 2.8. Edge difference cordial labeling of G4 is shown in Figure 4.
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Figure 4.

Theorem 2.9. C’ét) admits an edge difference cordial labeling.

Proof. Let V(Cff)) = {vo,v1,...,v2n}, where vy is apex vertex. Let E(Cét)) = {ei,e2,...,€e3,}, where es;if1 =
{U2i+1’U2i+2 | 0 § 7 S (’I’L — 1)}, €3;+2 — {U002i+1 ‘ 0 S 7 S (n — 1)}, €3; — {U(ﬂ)gi | 1 § 7 S TL}. We define labeling

function f : E(C’ét)) —{1,2,...,3n} as follows.
fle)) =14 1<i<3n.

Then C’ét) satisfies the conditions of edge difference cordial labeling i.e. |vs(1) —v¢(0)] < 1 and hence Cg(t) is edge difference

cordial graph. O

Example 2.10. FEdge difference cordial labeling of Cés) is shown in Figure 5.

Figure 5.

Theorem 2.11. CH,, admits an edge difference cordial labeling.

Proof. Let V(CH,) = {vo} U Vi U Va, where vy is apex vertex, Vi = {v; | 1 < i < n} is the set of vertices of inner
cycle and {v; | 1 < i < n} is the set of vertices of outer cycle. E(CH,) = E1 U E2 U E3 U E4, where E1 = {e; = vov; |
1 < i < n} is the set of spoke edges, B2 = {€; = viviy1 | 1 < i < (n— 1)} U {e}, = vivn} is the set of edges of inner
cycle, E5 = {ef = v;v; | 1 < i < n} is the set of edges which is join by corresponding inner cycle and outer cycle and
Ey = {ef =vjviy; |1 < i < (n—1)}U{er = viv,} is the set of edges of outer cycle. We define labeling function

f:E(Gn) = {1,2,...,4n} as follows.
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fleh)=2(n+i)—1;1<i<n.

flel) = 2i; 1<4

IN
IN

IN
s

fel"y =2(n+1i); 1<

IN

n.

Then C'H,, satisfies the conditions of edge difference cordial labeling i.e. |vs(1) —vy(0)| < 1 and hence CH, is edge difference

cordial graph.

Example 2.12. FEdge difference cordial labeling of CHg is shown in Figure 6.

Figure 6.

Theorem 2.13. fl,, admits an edge difference cordial labeling.

O

Proof.  Let V(fl,) = {vo} U Vi U Va, where vg is apex vertex, Vi = {v; | 1 <i < n} is the set of vertices inner cycle and

{vi | 1 < i < n} is the set of pendant vertices of H,, which are adjacent to apex vertex of fl,,. Let E(fl,) = E1UE2UE3UEy,

where F1 = {e; = vov;/1 <1i < n} is the set of spoke edges, F> = {e} = v;—1v;/2 < i < n} U {e] = viv,} is the set of inner

cycle edges, E3 = {e; = v;v;/1 < i < n} is the set of pendant edges of H,, and Es = {e}’ = vov;/1 < i < n} is the set of

edges whose one end vertex is apex and other is a pendent vertex of H,, which is adjacent to apex in fl,,. We define labeling

function f : E(Grn) — {1,2,...,4n} as follows.

Then fl,, satisfies the conditions of edge difference cordial labeling i.e. |vs(1) —v;(0)| < 1 and hence fl, is an edge difference

cordial graph.

Example 2.14. FEdge difference cordial labeling of fla is shown in Figure 7.
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Figure 7.
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