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Abstract

Let G be a graph with vertex set | V(G)| = p and edge set | E(G) | = gq. Let s € V(G) then
Ny [s] ={s,t € V(G)/t is adjacent to s} and Ng[s] = {s € V(G), e € E(G)/e is incident with s}.
A one-one mapping ¢ : V(G) U E(G) —> {1, 2, 3, ..., p+ ¢} is a VECN prime labeling if for each
vertex s € V(G) with d(s) > 1 where d(s) is the degree of s then ged {¢(s), () /t € Ny[s]} =1

and ged {0(s), o(e) /e € Ng[s]} = 1. A graph which admits VECN prime labeling is called a VECN
prime graph. In this paper, we investigate VECN prime labeling of an m-fold Quadrilateral
snake m(Qy), m-fold Alternate Quadrilateral snake m(AQ,), and m-fold Irregular Triangular

snake m(ITy).

1. Introduction

One of the Mathematical model for addressing circuit design, network,
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missile guidance and coding theory is graph labeling. In 1980’s the concept of
Prime labeling was introduced by Tout et al. [7]. The notion of Neighborhood
prime labeling was introduced by S. K. Patel et al. [6]. Pandya and Shrimali
[6] have introduced the idea of Vertex edge neighborhood prime labeling.
Mukund Bapat [2] have introduced the notion of Closed neighborhood prime
labeling. In this sequel we introduced VECN prime labeling and investigate
VECN prime labeling of an m-fold Quadrilateral snake m(Q,) m-fold

Alternate Quadrilateral snake m(AQ,) and m-fold Irregular Triangular
snake m(IT},).

Definition 1.1 [7]. Let G = (V(G), E(G)) be a graph with n vertices. A
function ¢: V(G) > {1, 2, 3, ..., n} is said to be a prime labeling, if it is
bijective and for every pair of adjacent vertices v and v, ged (§(u), ¢(v)) = 1. A
graph which admits prime labeling is called a prime graph.

Definition 1.2 [6]. Let G = (V(G), E(G)) be a graph with n vertices. A
bijective function ¢ : V(G) — {1, 2, 3, ..., n} is said to be a neighborhood
prime labeling, if for every vertex ve V(G) with deg(v)>1,
ged {o(w) : w € N(v)} = 1. A graph which admits neighborhood prime labeling
is called a neighborhood prime graph.

Definition 1.1. An m-fold quadrilateral snake m(@,) of length n—1 is
obtained from a path ay, ag, ..., a;, by joining a; and o;,; to new vertices
Béi—l and Béi for 1<j<m,1<i<n-1. That is every edge of a path is

replaced by an m-cycle Cy.

Definition 1.2. An m-fold alternate quadrilateral snake m(AQ®,) is

obtained from a path oy, ag, ..., o, by joining og;_; and agy; to new vertices
Béi—l and Béi for 1<j<m,1<i< % That is every alternate edge of a
path is replaced by an m-cycle Cj.

Definition 1.3. An m-fold irregular triangular snake m(IT},) is the graph

obtained from the path o, ag, ..., o, by joining a; and a;,9 to new vertices

Bl for1<j<ml<i<n-2
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2. Main Results

Theorem 2.1. An m-fold Quadrilateral snake m(Q,) is a VECN prime
graph forall m >1 and n > 2.

Proof. Let m(Q,) be an m-fold V[m@®,)]={u/1<i<n}
u{v{/1£i£2(n—1),1£jﬁm} quadrilateral snake graph with and E[m(@Q,)]=
fe/1<i<n-1}ufe/1<i<2n-21<j<mbule]/1<k<n-1,1<j<m}
such that ¢ = {yu;.1/1<i<n-1j}, ei = {Uéiflvéi/l <i<n-1,1<j<m}

Jo— ol j Jo =iyl ; _ ;
and e/ =e).  Ue), where e} ; ={wv) /1<i<n-1,1<j<m} and

eéi = {véiuiﬂ/l <i<n-1,1<j<mh Clearly, p =n(2m +1) - 2m,

g=(mn-1)(Bm+1)and p+q =5mn—-1)+2n—1.
Define  ¢: V[m(Q,)]u E[m(@,)] — {1, 2 3, ... 5mn —1)+ 2n -1} as
follows
My;)=20-1,1<i<n
de)=4m(n -1)+2i,1<i<n-1
0/ )=2n-1)(2j-1)+2+1,1<i<2m-21<j<m
de))=4(j-1)(n-1)+2,1<i<2m-21<j<m
def)=@m+2)(n-1)+mk-1)+j+L,1<k<n-1,1<j<m
We claim that ¢ is a VECN prime graph for all m > 1 and n > 2.
Let o be any vertex of m(@,,).
Case (i). Let a = {¢;/1 <i < n} with d(a) > 2.
Then ged{¢(c), p(B)/B € Ny[ol} =1 and ged{d(a), ¢(e)/e € Nglal} = 1.
Case (ii). Let o0 = {v//1<i < 2(n~1),1< j < m} with d(a) = 2.
Then ged d{d(a). §(B)/B € Nylal} =1 and ged{d(a), dle)/e € Nglal} = 1.
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Thus ¢ admits VECN prime labeling.

Hence m(@Q,) is a VECN prime graph for all m >1 and n > 2.

Example 2.1. The VECN prime labeling of 3(Q,) is in Figure 2.1

B
i3

[ 3 40 5

Theorem 2.2. An m-fold Alternate Quadrilateral snake m(AQ),) is a
VECN prime graph for all m >1 and n > 4.

Proof. Let m(AQ,) be an m-fold alternate quadrilateral snake graph
with V(m(AQ,)) ={w;/1<i<n}u{v//1<i<n1<j<m} and E(m(AQ,))

={eif'/lsjsm,1siSn}u{ei/lsiSn—l}u{elfe'/lsks%,lstm} such
that ¢ = {yu; /1 <i<n-1}, e}i = {v%i_lvéi/l <i< %, 1<j<m} and
e/ =e), jue) where e | ={ug qvj /1<i< Ok 1<j<m} and

eéi :{véiu%/lﬁiﬁg,lﬁjﬁm}.

Clearlyp=n(m+1),q=%(3m+2)—1 and p+q:%(5m+4)—1.

Define ¢ : V[m(A4Q,)] v E[m(AQ,)] - {1, 2, 3, ..., %(5m +4)-1} as
follows

Ww)=20-1,1<i<n

de)=2mn+i),1<i<n-1

de))=2n(-1)+2,1<i<n1<j<m

¢(e}£)=2n(m+1)+%(j—1)+k—1,1£k£%,13j£m
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ov)=2nj+2i-1,1<i<nl1<j<m
We claim that ¢ is a VECN prime graph for all m >1 and n > 4.
Let o be any vertex of m(AQ,,).
Case (i). Let o = {y;/1 <i < n} with d(a) > 2.
Then ged{¢(e), ®(B)/B € Ny[al} =1 and gedid(), d(e)/e € Ng[al} = 1.
Case (ii). Let o = {0/ /1 <i < n, 1< j < m} with d(a) = 2.
Then ged{¢(e), ¢(B)/B € Ny[al} =1 and gedid(a), d(e)/e € Ngla]} = 1.

Thus ¢ admits VECN prime labeling.

Hence m(AQ),,) is a VECN prime graph for all m >1 and n > 4.

Example 2.2. The VECN prime labeling of 3(AQg) is in Figure 2.2

Theorem 2.3. An m-fold irregular Triangular snake m(IT),) is a VECN

prime graph for all m =1 and n > 3.

Proof. Let m(IT,) be an m-fold irregular triangular snake graph with
VIm(IT,)] = {w;/1<i<nfu{//1<i<n-21<j<m} and E[m(IT,)] =
{e/1<i<n-1}u{e//1<i<2n-2),1<j<m} such that ¢ = {wu,4/1
<i<n-1}, and eij = eéi—l ueéi where eéii1 ={uivij/1SiSn—2,1SjSm},
and eéi = {vijui+2/1 <i<n-21<j<m}. Clearly, p=n(m+1)-2m,
q=n(2m+1)—(4m+1) and p+q =3m(n —2)+2n -1.

Define ¢ : VIm(IT,)| v E[m(IT,)] - {1, 2, 8, ..., 3m(n — 2) + 2n —1}  as

follows

Advances and Applications in Mathematical Sciences, Volume 21, Issue 11, September 2022



2 K. SUNITHA and T. REVATHI
Ny))=n-i+1,1<i<n
¢(vij)=(n—2)j+2+i,1£iSn—Z,lstm
de)=0Bm+1n—-6m+i,1<i<n-1

) mn-3+i)+n+2j-1,1<j<m, i=13 ..,2n-5
&(e]) ={ . o .
mn-4+i)+n+2j,1<j<m, i=24,..,2n-4

We claim that ¢ is a VECN prime graph for all m > 1 and n > 3.

Let o be zany vertex of m(IT},).

Case (i). Let o = {¢;/1 <i < n} with d(a) > 2.

Then ged{®(c), 9(B)/B € Ny[al} =1 and ged{p(a), ¢(e)/e € Nglal} = 1.

Case (ii). Let o0 = v/ /1<i<n-21<j<m} with d(a) = 2.

Then ged{d(a), d(B)/B € Ny [al} =1 and ged{d(ar), de)/e € Nglal = 1.
Thus ¢ admits VECN prime labeling.

Hence m(IT),) is a VECN prime graph for all m > 1 and n > 3.

Example 2.3. The VECN prime labeling of 3(I7g) is in Figure 2.3

3. Conclusion

This paper examines the VECN prime labeling of m-fold quadrilateral
snake m(Q),), m-fold alternate quadrilateral snake m(AQ,), and m-fold

irregular triangular snake m(IT),).
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4. Future work

The concept of VECN prime labeling inspires us to propose a new type of
labeling namely vertex edge closed k-neighborhood prime labeling and to
further prove some results satisfying the conditions of vertex edge closed k-
neighborhood prime labeling.
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