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ABSTRACT

Labeling of graphs is an assignment of integers to the vertices
or edges or both using some conditions. There are various
labelings techniques such as feliticious labeling, graceful
labelings, harmonious labeling, magic labeling etc. applied to
certain classes of graphs. H-cordiality is proved for wheels,
generalized Peterson graph, triangular graph and special ladder.
In this paper, H-cordial labeling and prime labelings of the
corona graph C,*K; for n > 3 is obtained.
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1. INTRODUCTION

In a graph G, an assignment of integers to the vertices or edges
or both using certain conditions is called labeling of graph [1].
Most of the terminologies and notations are taken from Harary
[6].Some survey of graph labelings is done from Gallian[7].Let
V(G) denote the vertex set and E(G) denote the set of edges.
The graph G is denoted as ordered pair of V(G) and E(G) i.e.
G=(V(G),E(G)).There are many types of labelings techniques.
Some of them are feliticious labeling, graceful labelings,
harmonic labeling, magic labeling etc. applied to certain
classes of graphs.

2. PRELIMINARIES AND NOTATION

Here, in this part, the basic definitions are given for
development of paper.

Definition 1: A graph G[6] is a pair (V(G) , E(G)) where V(G)
is a nonempty finite set of elements known as vertices and
E(G) is family of unordered pairs of elements of V(G) known
as edges.

Figure 1:Different graphs.

Definition 2: Labeled graph: When the vertices or lines in a
graph are labeled with numbers we call it a ‘labeled graph’[6].
Labeling f of the vertices of a graph G is an assignment of
distinct natural numbers to vertices of G. The weight induced
by f on each edge e=(u,v) of G is the number [f(u)-f(Vv)|.
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Figure 2:Labeling of graphs.

Definition 3: The corona G,*G, [6]of two graphs G, and G, is
graph G obtained by taking one copy of G; which has p;-
vertices and p;-copies of G, and then joining i" vertex of G, to
every vertex in the i copy of G,.

Here we have shown the corona C;* K;
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Figure 3: Corona C;* K,
Definition 4: Let G be a graph with ¢ edges.

Let f be labeling of G such that the set of labels of vertices is a
subset of { 0,1,2,3,....,} and the set of the edge labels is from
set {1,2,3,......,g}Then the labeling f is said to be graceful[7]
and graph G is called graceful graph. .
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Figure 4: Graceful graphs.
Yilmaz and Cahit(1997) introduced edge cordial labeling[13].

Definition 5: It is possible to label the edges with the numbers
from the set N={+1,-1} in such a way that at each vertex v, the
algebraic sum of the labels on the edges incident with v is
either +k or —k and the inequalities |v¢{(+k) — v¢(-k)| < 1 and
leg(+1) — ef(-1) | < 1 are also satisfied, where v¢(i) and es (j) are
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respectively the number of vertices labeled with i and number
of edges labeled with j. Such a labeling is called H-cordial
labeling. A graph G = (V,E) is called H-cordial if it admits an
H-cordial labeling[8,13].

Figure 5: H-cordial graph: wheel W5

Definition 6 :
Let G = (V(G),E(G)) be a graph. A bijection f : V(G) —
{1,2,3,....... ,p} is called prime labeling [10,14], if for each

edge e = uv in E(G),where u,v are end vertices of e,the
ged(f(u), f(v))=1.

Definition 7 : A graph that admits prime labeling is called
prime graph[10,14]..

3. MAIN RESULTS.

Theorem 1: The corona graph C,*K; is H-cordial for all n > 3.

Proof : Let {uy, uy, ...... JUn, Vi, Vo, oeeen. , Vn} be the set of
vertices of C,*K;.The vertices on cycle C,, are uy, U,, ....... , Up
while vy, v, ........ ,vp are pendant vertices adjacent to uy, U,
....... ,up respectively.

The labeling function is different when n is odd and when n is
even.

Hence we consider two cases.

Case i) : nisodd . Case ii) : nis even

Label the edges of C,,*K; as follows:-

Case-i) n is even.

The labeling function for Ch*K; when n is even is given as
follows :-

+1 if iis even
f Cui vi) ‘{—1 ifiisodd;1<i <n

+1 if iis odd
fluiugs ) = {—1 ifiiseven;1 <i <n;Upq = Uy
The induced vertex labels of C,* K; becomes,
_(—1;ifiisodd.
flu) = { 1;if iis even.
—1;if iis odd.
fv) = { 1;if iis even.

Thus, when n is even f is H-cordial labeling of Cy*K, with ef
(+1) =e¢(-1) =nand v; (+1) =

vs¢(-1) = n.
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Case ii) nis odd

The labeling function for C,*K; when n is odd is given as
follows :-

w ‘)_{+1ifiisevenV1SiSn—1
FOUv) =11 if iisoddv1 <i <n—1

f(u,vy) =1

( )_{+1ifiisoddVISiSn—2
fluui) = —lifiisevenvV1l <i <n-1

f(uuy) =-1

The induced vertex labels of C;*K; becomes,
—1lifiisodd

+1ifiiseven

—lifiisoddv1<i<n-—2
+1if iiseven

fw) ={

rw) ={
f(vy) =1

Thus, fis H-cordial labeling of Ch*K; with ef(+1) =
er(-1) =nand v¢ (-1) = v¢ (+1) = n.

Ilustrationl : Consider Cg*Kj.

Figure 5 : H-Cordial labeling of Cg*K;.

Here we get

f(uyvy) =-1 f(uuy) =1 f(u) =-1 fvy))=-1
fluavy) = 1 f(uuz) =-1 f(up) = 1 f(vy) = 1
f(uavs) = -1 f(ugus) =1 f(ug) =-1 f(vz)=-1
f(ugvg) = 1 f(ugus) =-1 f(ugy) =1 f(vy) =1
f(usvs) = -1 f(usug) =1 f(us) =-1 f(vs) =-1
f(ugve) = 1 f(uguy) =-1 f(ug) = 1f(ve)=-1
f(upvy) = -1 f(usug) = 1 f(uy) =-1 f(v7) =-1
fugvg) = 1 f(uguy) =-1f(ug) =1f(vg)= 1

Thus, when n is even, f is H-Cordial labeling of Cg*K, e(-1)
=ef1) =8and v; (-1) = v¢(+1) = 8.

Ilustration 2: Consider Co*Kj.
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Figure 6: H-Cordial labeling of Co*Kj.

Here we get ;

f(usvy) = -1 f(ugup) =1 f(ug) = -1 flvy) =-1
f(upvy) = 1 f(uouz) =-1f(up) =-11(vy)) = 1
f(uavs) = -1 f(usu,) =1 f(ug) =-1 f(vy) =-1
f(ugvy) = 1 f(ugus) =-1f(uy) =-1f(vy) = 1
f(usvs) = -1 f(usug) = 1 f(us) =- 1 f(vs) =-1
f(ugve) = 1 f(UgU7) = -1 f(ug) = -1 f(ve) = -1
f(upvy) = -1 f (usug) = 1 f(uy) = - 1 f(vy) =-1
f(ugve) = 1 f(uguy) = -1 f(ug) = -1 f(ve) = 1

f(U9V9) =1

Thus, when n is odd, f is H-Cordial labeling of C,*K; with
ef(-1) = ef(+1) =9 and vs (+1) = v¢(-1) = 9.

Theorem 2: The corona graph C,* K; is prime for all n > 3.

Proof : Let {ugU,...,U,Vq,Vs,....,v,} be set of vertices of
C.*K..The vertices on cycle C, are uy,u,...... ,u, While the
vertices Vi,Vs,.....,v, are pendant vertices adjacent to
Ug,Up...... ,uy, respectively.

The labeling function is different when n is odd and when n is
even.

Hence we consider two cases.
Case i) : nisodd . Case ii) : nis even.
Case i) : nis odd.

When n is odd, the labeling function is divided into two
subcases.

Subcase i): n # 1 (mod 6).

Subcase ii): n = 1 (mod 6)

Subcase i) : Consider n # 1 (mod 6).

The vertex labeling in this subcase is defined as follows:-
f(up)=1i forall 1 <i<n.and

f(v;) =2n+1-i forall 1 <i<n.

Then ged (f(uj) , f(ujr1)) =1 for 1 <i<n-1 because two
consecutive numbers are relatively prime.
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ged(f(u,).f(uy)) =1 asged(1,n) =1 .

Further if ‘i’ is odd then “2n+ 1-1” is even and when ‘i’ is even
then “2n+1-i” is odd , hence ged(f(w;),f(v;)) =1 for 1<i<n

Hence labeling is a prime labeling.

Illustration 3:- Prime labeling of Co*K;
18

Subcase ii) :- Consider n = 1 (mod 6).

The vertex labeling in this subcase is defined as follows :-
f(u)=iforall 1<i<n.

f(v)=2n+3-iforall 3<i<n.

f(vi) =n+3; f(vy) = n+2; f(v,) = n+l

As in the earlier subcase gcd(f(u;) , f(uiz1)) =1 for 1<i<n-1
and ged(f(up),f(uy)) =1.

For 3 <i<n, ged(f(u;),f(v;)) = 1 because if ‘i’ is odd then
“2n+ 3-1” is even and when ‘i’ is even then “2n+3-i” is odd .

Also n is odd hence gcd(2,n+2) = 1, gcd(1,n+3) =1,
gcd(n,n+1) = 1,hence respectively , ged(f(u,),f(v)) =1 ,
ged(f(uy),f(va)) =1, ged(f(uy),f(vy)) = 1.

Ilustration 4:- Prime labeling of C13*Kj.

Case ii) : nis even.

When n is even, the labeling function is divided ino two
subcases.

Subcase i): n # 2(mod 6).
Subcase ii): n = 2 (mod 6)
Subcase i) : Consider n # 2 (mod 6).
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The vertex labeling in this subcase is defined as follows:-

f(u)=i foralli,1 <i<n. f(vj)= n+tl+i forall i, 1 <i<
n-1. f(v,) = n+1.

Clearly ged(f(u)) , f(ui+1)) =1 for 1<i<n-1and
ged(f(un),f(uy)) =1
When iiseven, n+l+iisodd and wheniisodd, n+1+iis

even therefore, for 1 <i<n-1, ged(f(u;),f(v;)) = 1.Also
ged(f(up),f(vn) =1 as gcd(n,n+1) = 1.

llustration 5:- Prime labeling of C1*K.

Subcase ii) :- Consider n = 2 (mod 6).

The vertex labeling in this subcase is defined as
follows :-

f(up)=iforall 1 <i<n.

f(v;) = n-1+i forall 2 <i<n-2.

f(v)) =2n-2.

f(Vn1) = 2n.

f(v,) =2n- 1.

As explained in earlier sub-cases it can be seen
that labeling is a prime labeling.

Ilustration 6:- Prime labeling of C14*Kj.
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4. CONCLUSION

The H-cordial labeling and prime labeling is given to the
corona graph C,*K;.The H-cordial labeling and prime labeling
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of many symmetrical graphs is yet to be known. It is
interesting to apply these labeling to certain classes of graph.
The structure of the corona graph suggests that computer
programmes may be obtained for given labelings. Labeling of
discrete structure is a potential area of research due to its
diversified applications and it is very interesting to investigate
whether any graph or graph family admits a particular labeling
or not? Here we contribute two results in the context of prime
labeling and sequential labeling.

5. OPEN PROBLEMS

To find whether a particular graph has different labelings.

Similar results can be obtained in the context of different graph
labeling techniques.
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