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Difference Cordial of Operational Graph

Abstract —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 |es(0) —es(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. In
this paper, we prove that cycle with one chord, cycle with
twin chords and cycle with triangle admit difference cordial
labeling.

Keywords -Difference cordial, Cycle with one chord, Cycle
with twin chord, cycle with triangle, Swastik graph.
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I. INTRODUCTION

Here we consider finite, undirected and simple

graph. Let G = (V,E) be a (p,q) graph. For
graph theoretical terminology and notations we follow
Harary[3].
Ponraj et al.[5] introduced difference cordial labeling
and proved that path, cycle, complete graph, com-
plete bipartite graph, star, helm are difference cordial
graphs. In [6] the same authors have discussed dif-
ference cordial labeling behaviour of triangular snake,
quadrilateral snake, double triangular snake, double
quadrilateral snake and alternate snakes.

II. MAIN RESULTS

Definition IL.1. A chord of a cycle C,, is an edge
Jjoining two non-adjacent vertices of cycle C,.

Theorem II.1. Cycle C,, with one chord is difference
cordial graph, where chord forms a triangle with two
edges of C,,.
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Proof. Let G be the cycle C,, with one chord. Let
V(G) = {vi,v2,...,vn} and E(G) = {vivi1/1 <
i <n—1}U{v,v1}U{vov,}. Here |V(G)| = n and
|[E(G)| = n+ 1. To define vertex labeling function
f:V(G) = {1,2,...,n}, we consider the following
cases.

Case 1: n is odd.

Flu)=i1<i<2.

Subcase 1: n = 1(mod4)

45 1< < .
fv2ia) = { 7 ntd - mel
i+ 1<i< e
ﬂw””{%—@;ﬁfﬁigﬁﬁ
Subcase 2: n = 3(mod4)
4i; 1<i<n?
f('U2i+l) = { ’ . n 1_ ‘_ 1;1_1
(2n+1)—44; 2 <i< A
4i4+1;  1<i< 23
V24 = . .
f(vait2) {2n4z; "Tlgzg%—:*’
Case 2: n is even.
flui)=i1<i<2
Subcase 1: n = 0(mod4)
43 1< <2
fozign) =1 ) Coga
(2n+2) —4i; "= <i< 5=
4i4+1;  1<i< 2y
V24 = . .
f(vaie) {2n—4z; ggzg%—?.
Subcase 2: n = 2(mod4)
4i; 1<i<n2
— g =t=77
Vi =
fvzia) {@n+n—h;¢f§igﬂf
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4i+1; 1<i< 2

<i<
2n — 41; TQSiS"T*Z.

f(v2i42) = {

In each case cycle C,, with one chord satisfies condi-
tion for difference cordial labeling. O

Ilustration IL.1. Difference cordial labeling of Cq1
with one chord is shown in Figure 1.

Definition I1.2. Two chords of a cycle C,, are said to
be twin chords if they form a triangle with an edge of
the cycle C,.

For positive integer n and p with 3 <p<n—-2,C,,
is the graph consisting of a cycle C,, with a pair of
twin chords with which the edges of C,, form cycles
Cp,Cs and C,q1—p without chords.

Theorem I1.2. Cycle with twin chords Cy, 3 is differ-
ence cordial.

Proof. Let |V(Cn,3)| = {Ul,vg,...7vn} and
|E(Chs)| = {vivipa/1 < i < n — 1} U
{vpv1} U {vavn} U {vsv,}. [V(Crns)| = mn,

|[E(Cr3)] = n + 2. To define vertex labeling
function f : V(Cp3) — {1,2,...,n}, we consider
the following cases.

Case 1: n is odd.

Subcase 1: n = 1(mod4)
4i — 3; 1 <4< nds,
V24— =
w20 =1 (on 4 5) - i nt? < < nfl
4i —2; 1<i<nid
Vi) = . .
f(v21) (2n+2) —4i; 2B <j< ool
Subcase 2: n = 3(mod4)
4i — 3; 1<q<ndd
— ) =t="
V2;-1) =
T2 =1 (o 4 5) — i nid < < ntl,
4i — 2; 1<i<ntd
Vg;) = ’ - - 4
flvas) (2n+2) —4i; 22 << gL
Case 2: n is even.
Subcase 1: n = 0(mod4)
41 — 35 1<i< %
V2i-1) = ) ;
flvsiz) (2n +4) — 44; ol <<
4i — 2; 1<i< .
N — g =t>7
P02 =1 90 4 n <<z,
Subcase 2: n = 2(mod4)
47 — 3: 1<~<n+2.
f(v2io1) = ! 7 . P
(2n +4) — 4i; 0 << 2
45— 2; 1<i< 2
f(v%) = n+6 ; n
In each case cycle w1th twin chords C .3 satisfies
condition for difference cordial labeling. O

Mlustration IL.2. Difference cordial labeling of cycle
C1¢ with twin chords is shown in Figure 2.
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Definition I1.3. A cycle with triangle is a cycle with
three chords which by themselves form a triangle.
For positive integers p,q,r and n > 6 with p+q+r—+
3 =n,Cy(p,q,r) denotes a cycle with triangle whose
edges form the edges of cycles Cp1 2, Cqy2, Crio with-
out chords.

Theorem IL.3. Cycle with triangle C,,(1,1,n — 5) is
difference cordial.

Proof. Let |V(Cy,(1,1,n — 5))\ = {v1,v2,...,0,}

and |E(C,(1,1,n — 5))| {viviz1/1 < i <
n — 1} U {vnvl} U {’Ul’Ug} U {1/{”031}71_1} U {'Un_l’Ul}.
V(Cn(L,1,n = 5))] = n, [E(Cn(1,1,n = 5))| =
n + 3. To define vertex labeling function
f o vc,1,1,n — 5) — {1,2,...,n}, we
consider the following cases.
Case 1: n is odd.
f(’l)l) =1.
Subcase 1: n = 1(mod4)
4i; 1<i<nl
R ='="7
fvain) {Qn — 4i; ntd << 0l
45 —1; 1<i<n=t
f(v2i) = . 43 . n—41
Subcase 2: n = 3(mod4)
41; 1< < "T*?’.
i P ntl << onol
45 —1; 1<g<ntt
f(UZi) = . n45 . n741
(2n +3) —4i; " <0< P
Case 2: n is even.
flo1) =1
Subcase 1: n = 0(mod4)
43; 1<i<,
f(v2i+1) = , ) 47 - 471—2
(2n+1) —4i; 2 <i< 25
4i — 1; 1<i<zm,
flv2) = Cntd
(2n+2) —4i; 2= <i< 3.
Subcase 2: n = 2(mod4)
4i; 1<q< 02
flosiva) =4 ont2 ;o one2
(2n+1) —4i; 22 << 232
40— 1; 1<i< =2
flv) = - o

(2n+2) —4i; M2 <i< 2
In each case the cycle with triangle C (1 1,n —5)

satisfies the condition for difference cordial labehng.
O

Mlustration I1.3. Difference cordial labeling of cycle
C11 with triangle (C11(1,1,6)) is shown in Figure 3.

Definition I1.4. /4] Swastik graph is a union of four
copies of Cyup, (n € N —1). Consider v; (1 <k <
4,1 < i < 4n) to be the vertices of k' copy of Cyn,
where Vi ap, = Vipy1,1,1 <k <3 and vaun = vi1. It
is denoted as Swy, n € N — 1.
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Theorem I1.4. Swastik Sw, is difference cordial
graph, n € N — 1.

Proof. Let vp; (1 < k < 4,1 < 4§ < 4n) be the
vertices of k*" copy of Cj, in swastik graph Sw,,,
where Vk,an = Uk+1,1,1 <k < 3 and V4,4n = V1,1-
Here |V (Sw,)| = 16n — 4 and |E(Sw,)| = 16n.
We define vertex labeling function f : V(G) —
{1,2,...,|V(Swy,)|} as follows.
41 — 3; 1< <n.
Bn+3)—4i; n+1<i<2n.
4i-2 1<i<n.
8qn—41; n+1<1<2n—1.
dln+1i—1); 1<i<n.
2(6n —2j+1); n+1<i<2n.
dn+1i)—3; 1<i<n.
ABn—i)—1; n+1<i<2n—1
42n+1i)—5; 1<i<n.
4(4n—i)+1; n+1<i<2n.
42n+i—-1); 1<i<n.
28n—2j—1); n+1<i<2n—1.

f(Ul,(2i—1)) =
f(U1,(2i)) = {

f(UQ,(zi—l)) =

~
—

<
N
©
i

Il

—

1in+4i—2; 1<i<n.
f(vg,2i-1)) = {(1% —4)—4i; n+1<i<2n.
~ J4Bn+i) -5 1<i<n.
)= (19n+1) —4i; n+1<i<2n-1.
O

Hlustration 11.4. Difference cordial labeling of Swy
is shown in Figure 4.

ITI. FIGURES
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IV. CONCLUSION

Difference cordial labeling for different cycle graphs
have been discussed. As all cycle graphs are
difference cordial by adding one or more chords in
cycle C,,. We proved that the resultant graphs are
also difference cordial.
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