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Abstract. A sum divisor cordial labeling of agraph G with vertex set V isabijection f
from V to {12,...,|V(G) |} such that each edge uv assigned the label 1 if 2 divides
f(u)+ f(v) and O otherwise. Further, the number of edges labeled with O and the
number of edges labeled with 1 differ by at most 1. A graph with a sum divisor cordia
labeling is called a sum divisor cordia graph. In this paper, we prove that Swastik graph
Sw,, path union of finite copies of Swastik graph Sw,,, cycle of k copies of Swastik

graph Sw, ( k is odd), Jelly fish J(n,n) and Petersen graph are sum divisor cordial
graphs.
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1. Introduction
By a graph, we mean a finite undirected graph without loops or multiple edges. For
standard terminology and notations related to graph theory we refer [4] . A labeling of
graph is a map that carries the graph elements to the set of numbers, usually to the set of
non-negative or positive integers. If the domain is the set of edges, then we speak about
edge labeling. If the labels are assigned to both vertices and edges, then the labeling is
called total labeling. Cordial labeling is extended to divisor cordia labeling, prime
cordia labeling, total cordia labeling, Fibonacci cordia labeling etc. The total cordia
labeling concept is further extended to edge magic total labeling, edge trimagic total
labeling, 3-equitable and total magic cordia labeling etc.

Girija and Elumala [3] have discussed edge magic total labeling of some

standard graphs. Jayasekaran and Little flower [5] discussed the edge trimagic total

labeling of Mobius ladder, book and dragon graphs. 3-Equitable and total magic cordia
labeling of some standard graphs are discussed by Avudainagai et al. [1].
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Varathargan et a. [12] introduced the concept of divisor cordial labeling. Vaidya
and shah [11] proved that some star and bistars related graphs are divisor cordial
labeling. Deshmukh and Shaikh [10] proved that Tadpole and olive tree graphs are mean

cordial graphs. Rokad and Godasara [9] have discussed the Fibonacci cordial labeling of
some specia graphs. For dynamic survey of various graph labeling, we refer to Gallian
[2].

Lourdusamy and Patrick [8] introduced the concept of sum divisor cordial
labeling. In this paper we investigate the sum divisor cordia labeling behavior of
Swastik graph Sw;,, path union of finite copies of Swastik graph Sw,, cycle of k copies

of Swastik graph Sw, ( k isodd), Jelly fish J(n,n) and Petersen graph.

Definition 1.1.[12] Let G=(V(G),E(G)) be a smple graph and let
f:V(G) -{L12,..|V(G)[} be a bijection. For each edge uv, assign the label 1 if
either f(u)| f(v)or f(v)|f(v) andthelabel Ootherwise. Thefunction f iscalled a
divisor cordial labeling if |e,(0)—¢,(1)| <1. A graph which admits a divisor cordia
labeling is called adivisor cordial graph.

Definition 12.[8] Let G=(V(G),E(G)) be a smple graph and let
f:V(G) - {12,..,|V(G) |} beabijection. For each edge e =uv, assign the label 1 if
either 2|(f (u)+ f(v)) and assign thelabel O otherwise. The function f iscaled a
sum divisor cordial labelingif |e, (0)—¢, (1) |<1.A graph which admitsa sum divisor
cordial labeling is called asumdivisor cordial graph.

Definition 1.3. [6] Consider four copies of cycle C,, (n>1).

Let V(C,,) ={v,; 11<i<4;1< j <4n} . We combine the following vertices by asingle
vertex as Vv, ,, =Vi,,, for i=1,2,3 and v, ,, =V;,. In each cycle we bend the graph 90
degree towards clockwise at the vertices Vi .1, Vi on41 Vionsas Viann (1 =12,3,4), then
the resulting graph is in the form of Swastik and it is denoted by Sw;,. Obviously,
|V(G)[F16n-4 and | E(G) |- 16n.

Definition 1.4. [6] Let G be agraph and let G, =G, =---=G, =G, where n=2.
Then the graph obtained by adding an edge fromeach G to G, (1<i<n-1) iscaled
the path union of G .

Definition 1.5. [6] For acycle C,, each vertex of C, is replaced by connected graphs
G,,G,,...,G, and is known as cycle of graphs. We shdl denote it by C(G,,G,,...,G,) .
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If we replace each vertex of C_ by agraph G, then we denote such cycle of graphs as
C(nG).

Definition 1.6. [7] Let C, beacycle with vertex set {V,,V,,V,,V,} . The Jelly fish graph
J(m,n) isobtained by joining v, and Vv, by an edge, also appending m pendant edges
at v, and n pendant edges at Vv,.

2. Main results
Theorem 2.1. A Swastik graph Sw, isasum divisor cordial graph.

Proof: Let Vi ; (1< k<4;1<i < 4n) bethe verticesof k" copy of C,,in Swastik graph
Sw,, where v, ,, =V,,,; Ik<3) andv,, =Vv,;.

We define the vertex labeling f :V(G) - {1, 2,...,,|V(G) |} asfollows.
f (Vl,l) =f (V4,4n) =1 f (V1,4n) =f (Vz,l) =2,

f (V3,1) =f (V2,4n) =4, f (V4,1) =f (V3,4n) =3,

f(v)=i+3 i=23..4n-]

f(v,;)=4n+1+i; i=23,.,4n-1,

f(v,;)=2(4n+i)-2; i=23,..,2n,

f(vy;)=2(2n+i)-1 i=2n+1..,4n-1,

f(v,;)=2(6n+i)-5 i=23,..,2n,

f(v,;)=2(4n+i)-2 i=2n+1,..,4n-1.

From the above labeling pattern, we have |e; (0)—¢e; (1) | <1.
Hence a Swastik graph Sw, isasum divisor cordial graph.

Example 2.1. The sum divisor cordial labeling of Swastik graph S, is shown in Figure
1.

p—

19 2 @13 =14
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Figure 1: Sum divisor cordial labeling of Swastik graph Sw,
Theorem 2.2.The path union of finite copies of the Swastik graph Sw;, is a sum divisor
cordia graph.
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Proof: Let G =P(k.Sw,) be the path union of k copies for the Swastik graph Sw,,
where k > 2 isa positive integer. We denote the ™" copy of Sw, by Sw/, (1<t <k).
Let V(SW) ={V/, :1<i<41< j<4n}, where 1<r <k. Note that each copy of Sw,
has p=16n-4vertices and q=16n edges. Join the vertices V, ., with Vi, for

r=12,..,k=1 by an edge to form the path union of k copies of the Swastik graph.
Finaly, we observe that |V (G) |=k(16n—-4) and | E(G) |= (k-1) +k.16n.

We define the vertex labeling f :V(G) - {12,...,|V(G) [} asfollows.
f(v,)=(r=Dp+1=1(v,,,); 1<r <k,

f(vy) =(r-Dp+2=1(v,,); 1sr<k,
f(v,)=(r-Dp+4=1(v,,); 1<r <k,

f(v,) =(r-Dp+3=1(v;,,); 1sr<k,
f(v,)=(r-)p+1+j+2 j=273..,4n-1,
f(vy)=(r-Dp+4n+l+j;, j=23..,4n-1,
f(v;)=(-Dp+2(4n+j)-2, j=23..,2n,
f(v,)=(r-)p+2(2n+j)+1L j=2n+1..,4n-1.

Theverticesof v, ; (1<r <k) arelabeled from the following two cases.

Case 1. When r =1(mod4) (or) r =2(mod4).
f(v,;)=(r=-Dp+26n+j)-4 j=23..2n,
f(v,)=(r-Dp+2(4n+j)-3 j=2n+1..4n-1

Case 2: When r =0(mod4) (or) r =3(mod4) .
f(vy;)=(-Dp+2(4n+j)+3 j=23,..,2n,
f(vy;)=(-)p+2@n+j)+2 j=2n+1..,4n-1.

From the above labeling pattern, we observe that e, (0) =€, (1), when n isodd and

e (1) =&, (0) +1, when n iseven. Hence |e; (0)—e; (1) | <1.
Thus, G isasum divisor cordia graph.

Example 2.2. The sum divisor cordial labeling of path union of 3 copies of Swastik
graph Sw, isshown in Figure 2.
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Figure 2: Sum divisor cordial labeling of path union of 3 copies of Swastik graph Sw,

Corollary 22.1. A cycle of k copies of Swastik graph C(k.Sw,) is a sum divisor

cordial graph, where K is odd.
Proof: Let G=C(k.Sn,) bea cycle of Swastik graph Sw,, where K is odd positive

integer. First we consider the path union of k copies of Sw,. By Theorem 2.2, the path
union of k copies of S, isasum divisor cordia graph and e, (0) =¢, (1), since k is
odd. Now we obtain the cycle of k copies of Sn, from the path union of k copies of
Sw, by joining an additional edge connecting the vertices vizml and VZ,2n+1' The label
of this particular edge does not affect the condition |e; (0)—e; (1) | <1. Hence G isa
sum divisor cordial graph.

Example 2.2.1. The sum divisor cordial labeling of C(3.Sw,) isshown in Figure 3.

6
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Figure 3: sum divisor cordial labeling of C(3.9w,)
Corollary 2.2.2. A cycleof k copies of Swastik graph C(k.Sw,) isasum divisor
cordial graph, where k =0(mod4) .
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Proof: Let k =4m, for some positive integer m. By Theorem 2.2, the path union of k
copies of S, isasum divisor cordial graph and €, (1) =&, (0) +1, since k iseven. We
obtain the cycle of k copies of S, from the path union of Sw, by joining an
additional edge e (say) connecting the vertices vizml and V:2n+1' By definition of f (as
defined in Theorem 2.2), f (V; ,,.,) labeled as an odd integer, but f (V) ,,.,) labeled as
an even integer. Hence the additional edge e takes the value 0. Thus in graph G,

e (0)=e (1= %[(k ~1)+k.16n].

Hence, C(k.Sw,) isasum divisor cordia graph.

Remark 2.2. The graph C(k.Sw;,) is not a sum divisor cordia graph, if k =2(mod4).
Note that the path union of k copies of S, is a sum divisor cordia graph, and
e (1) =& (0)+1, since k iseven. To obtain acycle of k copies of S, the new edge
e (say) isincluded, which connects the vertices vizm and V:2n+1' By definition of f (as

defined in Theorem 2.2), the vertex vj , is labeled an odd integer and the vertex

2n+

VZ,2n+l islabeled anodd integer. Hence the new edge e is labeled as 1. In this case, the
graph C(k.Sw,) has satisfying €, (1) =€, (0) + 2. Hence C(k.Sw;,) isnot a sum divisor
cordial graph.

Theorem 2.3. The Jelly fish J(n,n) isasum divisor cordial labeling for n>1.
Proof: Let G=J(n,n).LetV, ={v, :1<i <4} betheverticesof cycle C, and let
V, ={p.q :1<i<n} bethependant vertices, which are appending at v, and v,

respectively. Then G has 2n+4 verticesand 2n+5 edges.
We define the vertex labeling f :V(G) - {12,...,|V(G) |} asfollows.

f(v)=1, f(v,)=3, f(vw)=2, f(v,)=4,
f(p)=1+4;i=12,..n,

f(q)=n+i+4;i=12..,n.

From the above labeling pattern, we have |e; (0)—¢, (D |<1.
Hence, G isasum divisor cordia graph.

Example 2.3. The sum divisor cordial labeling of Jelly fish J(4,4) isshown in Figure 4.

Theorem 2.4. Petersen graph isa sum divisor cordid labeling.
Proof: Let u,u,,U;,U,,U; be the internal vertices and let ug,u,,Ug, Uy, U, be the

external vertices of Petersen graph such that each u; isadjacentto U, 1<i<5.
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8
Figure 4: Sum divisor cordial labeling of Jelly fish J(4,4)

We define the vertex labeling f :V(G) - {1 2,...,,|V(G) |} asfollows.
f(u)=i;1<i<5, f(u)=10, f(u)=1-1; 7<i<10.

From the above labeling pattern, we have |e; (0)—¢e (1) | <1.

Hence Petersen graph is asum divisor cordial graph.

Example 2.4. The sum divisor cordial labeling of Petersen graph is shown in Figure 5.
10

Figure5: Sum divisor cordial labeling of Petersen graph
3. Conclusion

In this paper, we have proved that Swastik graph Sw;,, path union of finite copies of
Swastik graph Sw,, cycle of k copies of Swastik graph Sw,( k is odd), Jelly fish

J(n,n) and Petersen graph are sum divisor cordial graphs.
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