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1. Introduction

Throughout this paper we consider finite, simple, undi-
rected and connected graphs, and for notations and terminol-
ogy, we refer to R.Balakrishnan and K.Ranganathan [1].
G=(V(G),E(G)), where V(G) is vertex set and E(G) is edge
set of the graph. |V(G)| = p and |E(G)| = g are the number
of vertices and edges, respectively. A graph labeling is an as-
signment of integers to the vertices or edges or both subject to
certain conditions. See the dynamic graph labeling survey [2]
by Gallian is regularly updated. A graph on n vertices admits
a prime labeling if its vertices can be labeled with the first n
natural numbers in such a way that any two adjacent vertices
have relatively prime. A bijection f: V(G) — {1,2,3,...,p}
is called neighborhood prime labeling if for each vertex
veV(G) withdeg(v) > 1, gcd(f(u) :ueN(v))=1. A
graph which admits neighborhood prime labeling is called a
neighborhood prime graph. This concept was introduced by
Patel and Shrimali [6]. A bijection f:V(G)UE(G) —
{1,2,3,...,p+q} is said to be rotal neighborhood prime

labeling if it satisfies the following two conditions: (i) for
each vertex of degree at least two, the gcd of labeling on its
neighborhood vertices is one; (ii) for each vertex of degree
at least two, the gcd of labeling on the induced edges is one.
A graph which admits total neighborhood prime labeling is
called rotal neighborhood prime graph. This concept was
introduced by Rajeshkumar, et. al., [5]. Also, they proved that
path P, cycle C,, if nisevenand n 22 (mod 4) and comb are
total neighborhood prime graph. Motivated by neighborhood
prime graph and total neighborhood prime graph, Pandya and
Shrimali [3] defined the concept of vertex edge neighborhood
prime labeling.They observed that

(i) every vertex edge neighborhood prime graph is total
neighborhood prime graph, but converse is not true.

(ii) the graph which is not having degree one, if it is total
neighborhood prime graph, then it is vertex edge
neighborhood prime graph.

Let G = (V(G),E(G)) be a graph, u € V(G)

Ny (u) ={w € V(G)/uw is an edge}
Ne(u) ={e € E(G)/e = uv for some v € V(G)}

Vertex edge neighborhood prime labeling is a function
F:V(G)UE(G) = {1,2,...,|[V(G) UE(G)|} with one to one
correspondence and if
(i) foru € V(G) withdeg(u) =1, ged(f(w), f(uw)/w € Ny (u))
=1
(ii) for u € V(G) with deg(u) > 2, ged(f(w)/w € Ny (u)) = 1.
ged(f(e)/e € Ne(u)) = 1.

A graph which admits vertex edge neighborhood prime
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labeling is called a vertex edge neighborhood prime graph.
They [3] proved that path, helm, sunlet, bistar, subdivision of
central edge and edges of bistar are vertex edge neighborhood
prime graphs.

2. Preliminaries

We need some basic definitions as follows.
The Petersen graph P(n, k) is a graph with vertex set
(U, U1, ey Un—1,V0,V1,,---,Vn—1) and edge set
(uittir1,uvi,viviyn - 0 <i<n—1) where subscripts are to be
taken modulo n and k < 5. The k—polygonal book, denoted
By ., is formed by n copies of a k-polygonal sharing a single
edge. Each k—polygonal is referred to as a page of the book
graph [4]. The quadrilateral snake Q,, is obtained from the
path P, by replacing each edge of the path by a quadrilateral
C4. An alternative quadrilateral snake A(Q,), where n =
4,6,8,10,... from a path uy,us,us,...,u, by joining u; and
u;+ (alternately) to a new vertex v;, w;. That is, every alternate
edge of a path is replaced by Cy4. The triangular snake T, is
obtained from the path P, by replacing each edge of the path
by a triangle Cs. An alternate triangular snake A(T,), where
n=4,6,8,10,... from a path uy,us,u3, ...,u, by joining u; and
u;+1 (alternately) to a new vertex v;. That is every alternate
edge of a path is replaced by C3. A double triangular snake
D(T,), where n > 1 consists of two triangular snakes that have
a common path. A double alternate triangular snake DA(T,),
where n = 4,6,8,10, ... consists of two alternate triangular
snake that have a common path. That is, a double alternate
triangular snake is obtained from a path uy,us,us,...,u, by
joining u; and u;, (alternately) to two new vertices v; and
w;. For n > 3, a combination of prism graph ¥, and antiprism
graph A, is known as convex polytope graph R,,. It consists
of the inner cycle vertices {u; : 1 <i < n}, the middle cycle
vertices {v; : 1 <i <n} and the outer cycle vertices
{w;:1<i<n}. G* = GxKj is obtained by joining a single
pendant edge to each vertex of G.

In section 2, we prove that P(n,2), C, X Kz, Ty,
barycentric cycle, R,, A(T,), B3n, Ban, Bsn, On, A(Qn),
D(T,), DA(T,), P(n,2) x K, (C, X K2) x Ky, T, * K|, Ry * K},
and barycentric cycle attached by pendant edge are vertex
edge neighborhood prime labeling. In section 3, we prove
that m fold petal types of graphs P(n,2), C, X K3, T,,, barycen-
tric cycle, R,, A(T,), sunflower are vertex edge neighborhood
prime labeling.

3. Main Results

We now give vertex edge neighborhood prime labeling of
some graphs.

Theorem 3.1. The Petersen graph P(n,2) where n > 4 is a
vertex edge neighborhood prime labeling.

Proof. Let G = P(n,2) be a Petersen graph. Then
V(G) ={uj,vi:1<i<n}and
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EG)={xi=uv;: 1 <i Sn}U{d,- =uittip1: 1 <i<n— 1}
U{ei=vviqr: 1 <i<n—2}U{d, = upu; } U

{e‘n,1 =V,—1V1 } @] {en = anz}.

Also, |V(G)| =2n and |E(G)| = 3n.

Define a bijective function f: V(G)UE(G) — {1,2,3,...,5n}
as follows.

Foreach 1 <i<n, f(u;) =2i—1,f(v;) =2i,

f(xi) = f(uivi) = p+n+i.

f(d) = fluuir1) =p+2n+iforl <i<n-—1.

f(dn) = f(upur) = p+3n.

Case 1. If n is odd,

fle)) = f(vivipp)=p+iforl <i<n-—2.

flen—1) = f(viva—1) =p+n—1,f(ex) = f(vav2) = p+n.
Case 2. If n is even,
fle))=fvivip)=p+i—1for2<i<n-2.

f(en—l) :f(vn—lvl) =p+n—2,f(es) = f(VnVZ) =
ptn—1,f(er)=f(vivs) =p+n.

In order to show that f is a vertex edge neighborhood prime
labeling. Let a be any vertex of G.

For a = v;,1 <i < n with deg(a) > 2.

Here, ged{f(x)/x € Ny(v;)} =1 and

ged{f(e)/e € Ng(vi)} = 1.

For a = u;, 1 <i<n with deg(a) > 2. Here u; € Ny(uy,),
flur) =1and {f(x)/x € Ny(u;) : 1 <i<n—1} contains
consecutive integers.

Therefore, ged{f(x)/x € Ny (u;) : 1 <i<n}=1and
{f(e)/e € Ng(u1)} contains (p+2n+1,p+3n,p+n+1).
Therefore, gcd (p+2n+1,p+3n,p+n+1)=1and
{f(e)/e € Ng(u;)} contains consecutive integers.

Therefore, ged {f(e)/e € Ne(u;) : 1 <i<n}=1.

Hence G is a vertex edge neighborhood prime labeling. [

Theorem 3.2. The prism graph C, X K5 is a vertex edge
neighborhood prime labeling for all n.

Proof. Let G =C, x K3 be a prism graph . Then
V(G) =A{uj,vi.: 1 <i<n}and

E(G) ={ei=uwujr1,di=viviy1 : 1 <i<n—-1}U
{xi=uw;i: 1 <i<n}U{en =uu; } U{dy =vyv1}.
Also, |V(G)| =2n and |E(G)| = 3n.

Define a bijective function f: V(G)UE(G) — {1,2,3,...,5n}
as follows.

Foreach 1 <i<wn, f(u;) =2i, f(vi) =2i—1,

f(xi) = f(uvi) =p+n+i.

Foreach 1 <i<n-—1, f(e;) = f(uinir1) = p+1i,
fdi) = f(viviy1) = p+2n+i.

flen) = f(unur) = p+n, f(dn) = f(vav1) = p+3n.
In order to show that f is a vertex edge neighborhood
prime labeling, for that we consider the following
cases. Let x be any vertex of G.

Case 1. Let x = u;, | <i<n with deg(x) > 2.

In this case v; € Ny (uy), f(vi) =1 and

{fw)/w e Ny(u;):2<i<n}and

{f(e)/e € Ng(u;) : 1 <i < n} also contains consecutive
integers.

Case 2. If x =v;,1 <i<n with deg(x) > 2, then
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vi ENy(vn), f(vi)=Tland {f(u)/u € Ny(u;): 1 <i<n—1}
contains consecutive integers.

ged {f(u)/ue Ny(u;): 1 <i<n}=1and

{f(e;)/ei € Ng(v1)} contains (p+3n,p+n+1,p+2n+1).
ged (p+3n,p+n+1,p+2n+1)=1and

{f(ei)/ei € Ng(v;) : 2 < i < n} contains consecutive integers.
ged {f(e;)/ei € Ng(vi): 1 <i<n}=1.

Hence G is a vertex edge neighborhood prime labeling for all
n. O

Theorem 3.3. The triangular snake T, admits vertex edge
neighborhood prime labeling for all n.

Proof. Let G =T, be a triangular snake. Then
V(G)={u;:1<i<n}U{y;:1<i<n—1}and
E(G)={ei=uiui1,di = ujvi,xi = viuip1: 1 <i<n—1}
Also, [V(G)| =2n—1and |[E(G)| =3n-3.

Define a bijective function f: V(G) UE(G) —
{1,2,3,...,5n — 4} as follows.

flup)=2i—1for1 <i<n.

For each 1 <i<n-—1, f(v;) =2i,f(e;) = f(uuir1) = p+
3i—2.

Foreach 1 <i<n-—2, f(d;) = f(uiv;) = p+3i—1, f(x;) =
f(vitis1) = p+3i.

f(dn—l) = f(un—lvn—l) =p+3n— 37f(xn—1) = f(Vn—lun)
=p+3n—4.

We have to show that f is a vertex edge neighborhood prime
labeling. We consider the following cases. Let a be any
vertex of G.

Case 1. If a = u;,u, with deg(a) = 2, then

ged {f(x)/x € Ny (u1)} = ged (f(v1), f(u2)) =ged(2,3) = 1,
ged{f(x)/x € Ny (un)} = ged(f(up—1), f(va—1)) =
ged(2n—3,2n—2) =1 and {f(e)/e € Ng(u1)} and
{f(e)/e € Ng(uy)} contains consecutive numbers.
gcd{f(e)/e € Ne(u1)} =1 and ged{f(e)/e € Ng(un)} = 1.
Case 2. If a = u;,2 <i < n—1 with deg(a) > 2, then
ged{f(w)/w € Ny (u;)} =ged(2i—3,2i—2,2i,2i+1) =1 and
gcd {f(e;)/e; € Ng(u;)} contains consecutive numbers, so
gcd(f(ei)/ei € Ne(u;)}is 1.

Case3.Ifa=v;, 1 <i<n-—1withdeg(a) =2, then

ged {f(x)/x € Ny(v;)} =ged(2i—1,2i+1) =1 and
gcd{f(e;)/e; € Ng(vi)} = 1 because {f(e;)/e; € Ng(vi)}
contains consecutive numbers.

Hence G is a vertex edge neighborhood prime labeling for all
n. O

Theorem 3.4. The barycentric cycle graph is a vertex edge
neighborhood prime labeling for all n.

Proof. Let G be a barycentric cycle graph. Then

V(G) = {u;,vi: 1 <i<n}and

E(G)={ei=uiuit1,doi =viuiy1 : 1 <i<n—1}U

{dri—1 = uv; : 1 <i<n}U{e, = uyu; } U{doy, = vyui }.
Also, [V(G)| =2n and |E(G)| = 3n.

Define a bijective function f : V(G)UE(G) —{1,2,3,...,5n}
as follows.

Foreach 1 <i<n, f(u;) =2i—1,f(v;) =2i, f(dai_1)

777

=f(uvi)=p+n+2i—1.

Foreach 1 <i<n—1, f(e;) = f(uiuir1) = p+1i, f(da)

= f(vittis1) = p+n+2i.

flen) = flunur) = p+n, f(don) = f(vaur) = p+3n.

We claim that f is a vertex edge neighborhood prime
labeling, for that we consider the following cases. Let b be
any vertex of G.

Case 1. Let b = u;, 1 <i<nwith deg(b) > 2.

In this case {f(x)/x € Ny (u;)} contains consecutive integers
and {f(e)/e € Ng(u;)} also contains consecutive integers.
Case 2. Let b =v;,1 <i<nwith deg(b) > 2.

In this case f(v,) contains 1 and {f(x)/x € Ny (v;)}
contains (2i—1,2i+1),1<i<n-—1.

ged {f(x)/xeNy(vi): 1 <i<n}=1and

{f(d;)/d; € Ng(vi)} contains consecutive integers.
ng{f(d,)/dl S NE(Vi)} =1.

Hence G is a vertex edge neighborhood prime labeling for all
n. 0

Theorem 3.5. The convex polytope graph R, is a vertex edge
neighborhood prime labeling for all n.

Proof. Let G = R, be a convex polytope graph. Then

V(G) = {uj,vi,w; : 1 <i<n}and

E(G)={es_1 = uivi,e; =vw;:1<i<n}U

{ean = uyvy } U{d, = wyw } U{d, = upu; } U

{di = wiuir1,e2i = uip1viydl =wiwip : 1 <i<n—1}.
Also, |V(G)| =3n and |E(G)| = 5n.

Define a bijective function f: V(G)UE(G) — {1,2,3,...,8n}
as follows.

For each 1 <i<wn, f(u;)) =2n+i,f(vi) =2i—1,f(w;) =
2i, f(ezim1) = fluwi) = 4n+2i— 1, f(e}) = f(viwi) = Tn+i.
Foreach 1 <i<n—1, f(d;) = f(uitti1) = 3n+1i, f(ex) =
fuir1vi) =4n+2i, f(d]) = f(wiwip1) = 6n+1.

f(dn) = f(upur) = 4n, f (e20) = f(urva) = 6n, f(d,) = f(waw1)
=Tn.

We claim that f is a vertex edge neighborhood prime labeling,
for that we consider the following cases. Let a be any vertex
of G.

Case 1. If a = u;, 1 <i < n with deg(u;) > 2, then

vi € Ny (u1),f(vi) =1and {f(x)/x € Ny(u;)} contains
(2i—3,2i—1,2n+i—1,2n+i+1),2<i<n—1.
ged(2i—3,2i—1,2n+i—1,2n+i+1)=1and

{f(x)/x € Ny (up)} contains (2i —3,2i—1,2n+1,3n—1).
ged(2i—3,2i—1,2n+1,3n—1) = 1.

ged{f(x)/x € Ny(u;): 1 <i<n}and {f(e;)/e; € Ne(u;)}
contains consecutive integers.

gcd{f(ei)/ei € NE(M,)} =1.

Case 2. If x =v;,1 <i < n with deg(v;) > 2, then

vi €Ny (vp), f(vi)=T1and {f(w;)/wi € Ny(v;): 1 <i<n—1}
contains consecutive integers.

ged{f(wi)/wi € Ny(v;): 1 <i<n}=1

and {f(e;)/e; € Ng(vi)} contains consecutive integers.
gcd{f(ei)/ei S NE(V,')} =1.

Case 3. If x = w;, 1 <i < n with deg(w;) > 2, then

vi € Ny(wi),f(vi) =1and {f(x)/x € Ny(w;) :2<i<n}

0020
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contains consecutive integers.

ged{f(x)/xeNy(w;): 1 <i<n}=1and

{f(di)/d; € Ng(wi)}

contains consecutive integers.

ged{f(di)/d; € Ne(wi)} = 1.

Hence G is a vertex edge neighborhood prime labeling for all
n. U

Theorem 3.6. The alternate triangular snake A(Tn) admits
a vertex edge neighborhood prime labeling for all
n=4,6,8,10,...

Proof. Let G = A(T,) be an alternate triangular snake. Then
V(G)={ui:1<i<n}u{v:1<i<%—1}and

E(G) = {e,-:u,-u,-H 01 Signfl}u

{di-1 = wrvi,dri = vitpi1 : 1 <i < B —1}.

Also, [V(G)| = % — 1 and |[E(G)| =2n-3.

Define a bijective function f: V(G)UE(G) —
{1,2,3,..., 2t — 4} as follows.

fvi)=3ifor1 <i<5 -2,

flug) =3i—2for1 <i< 7.

fn ) =3 —1,f(w) =%, flen1) = flun1u,) =
23

Foreach 1 <i< %— 1, f(uziv1) =3i—1, f(ezi—1) =
fluzicuzi) = 3 +4i =3, flex) = f(uriuzi1) =

B4 4i—2, fdrio1) = fuzivi) = 5 +4i, f(doi) =

f(v,'qu_l) = 37" +4i—1.

In order to show that f is a vertex edge neighborhood prime
labeling, for that we consider the following cases. Let x be
any vertex of G.

Case 1. Let x = u;,2 <i <n—1 with deg(u;) > 2.

In this case {f(w)/w € Ny (u;)} and {f(e;)/e; € Ng(u;)}
contains consecutive integers.

Case 2. Let x = uy,u, with deg(x) = 1.

In both the case, f(uy) =1 and f(u,—1), f(e,—1) are
consecutive integers.

ged{ f(w), f(xw)/w € Ny (x)} = 1.

Case 3. If x =v;,1 <i <5 —1 with deg(x) = 2, then
{f(w)/w € Ny (vi)} = (3i — 2,3i — 1) which is two
consecutive numbers.

gcd(3i—2,3i—1) =1 and ged{f(d;)/d; € Ng(v;)} =1
because { f(d;)/d; € Ng(v;)} contains consecutive numbers.
Hence G is a vertex edge neighborhood prime labeling for all
n=4,6,8,10,... O

Theorem 3.7. The triangular Book B3, where n > 1is a
vertex edge neighborhood prime labeling.

Proof. Let G = B3, be a triangular Book. Then
V(G)={u;:i=1,2}U{v;: 1 <i<n}and

E(G)={e =umu} U{e; = uvi,di =upv; : 1 <i<n}.
Also, [V(G)| =n+2and |[E(G)| =2n+1.

Define a bijective function f: V(G) UE(G) —
{1,2,3,...,3n+3} as follows.

f(ul) = 17f(v1) = Z,f(uz) = 3,f(€/) :f(MIMZ) =p+L
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Ff)=i+2for2<i<n.

Foreach1 <i< [gw , flezic1) = flugvaim1) = p+4i—2,
f(drim1) = f(ugvai1) = p+4i—1.

Foreach1 <i< {%J Jf(e2) = flurvai) =p+4i+1, f(dy) =
fuavai) = p+4i.

By considering following cases we prove f is vertex edge
neighborhood prime labeling. Let x be any vertex of G.
Case 1. Let x = uj,up with deg(x) > 2.

In this case {f(w) : w € Ny (x)} contains consecutive integers
and {f(e) : e € Ng(x)} also contains consecutive integers.
Case 2. If x = v;, where 1 <i < n with deg(x) = 2, then
{f(w) :weNy(vi)} = (f(ur), f(u2)) = (1,3).
ged{f(w):weNy(vi)} =1and {f(d):d € Ng(v;)}
contains consecutive integers.

ged{f(d):d e Ng(vi)} = 1.

Hence G is a vertex edge neighborhood prime labeling.

O

Theorem 3.8. The rectangular book Ba, is a vertex edge
neighborhood prime labeling for all n.

Proof. Let G = By, be a rectangular book. Then

V(G) ={u;,vi:1<i<n+1}and

E(G)={e; =uuit1,x; =vivit1 : 1 <i<n}U
{d,-:u,-v,-:lﬁiﬁnJrl}.

Also, [V(G)| =2n+2and |[E(G)| =3n+1.

Define a bijective function f : V(G)UE(G) —
{1,2,3,...,5n+ 3} as follows.

Foreach | <i<n+1, f(u;) =2i—1, f(vi) = 2i.

fler) = fluuz) = p+1,f(d2) = f(uav2) = p+2,

f) =fviva) =p+3,f(d1) = f(uv1) = p+4.

Foreach 1 <i<n-—1,f(eir1) = f(uiuiyz) = p+3i+2,
fdiv2) = fuiyaviya) = p+3i+3, f(xip1) = f(vivig2)
=p+3i+4.

We claim that f is a vertex edge neighborhood prime labeling,
for that we consider the following cases. Let a be any vertex
of G.

Case 1. If a = u;, where 1 <i <n—+ 1 with deg(a) > 2, then
ged{f(w):w € Ny(u;)} = 1 because u; € Ny (;),
2<i<n+1,f(u;) =1and f(u;) contains consecutive
integers.

gcd{f(d;) : di € Ng(u;)} = 1 because {f(d;):d; € Ng(u;)}
contains consecutive numbers.

Case 2. If a = v; where 1 <i<n+ 1 with deg(a) > 2,

then f(v;) contains 1 and {f(x) : x € Ny (v;)} =

(F1), ) = (2,2i=1).2 i <n+ L.

ged(2,2i—1)=1.

ged{f(x) :xeNy(vi)} =1 and gcd{f(e):e € Ng(vi)} =1
because {f(e) : e € Ng(v;)} contains consecutive numbers.
Hence G is a vertex edge neighborhood prime

labeling for all n. O

Theorem 3.9. The pentagonal book Bs, where n>11is a
vertex edge neighborhood prime labeling.
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Proof. Let G = Bs;, be a pentagonal book. Then
V(G)={u;:i=1,2}U{v;,w;,x; : 1 <i<n}and
E(G)={a=uur}U

{ei = uivi,d; = viwi,d] = wixi, €, = upx; : 1 <i<n}.
Also, |[V(G)| =3n+2and |[E(G)| =4n+1.

Define a bijective function f: V(G)UE(G) —

{1,2,3,...,7n+ 3} as follows.
flu) =3,f(v1) =2,f(w2) =1, f(a) = f(uruz) = p+1.
3i+1; iisodd
Flw) = {31’—1—2; iis even
3i4+2; iisodd
flxi) = {3i+ 1; iiseven
flvi)=3ifor2<i<n.
Foreach 1 <i< {%] Jf(ezic1) = fupvaiy) =
p+8i—06,f(dri-1) = f(vaisiwai1) = p+8i—5,f(dy; )
= f(wai—1x2i1) = p+8i—4, f(eh_) = fluaxzi1) =
p+8i—3.
Foreach 1 <i< L%J Jf(ex) = flurvai) = p+8i+1,
F(doi) = f(vaiwai) = p+38i, f(dy;) = f(waixai) = p+8i—1,

f(ey;) = fuaxz) = p+8i—2.

We claim that f is a vertex edge neighborhood prime labeling,
for that we consider the following cases. Let a be any vertex
of G.

Case 1. If a = x;, 1 <i<n with deg(a) =2, then
ged{f(w)/w € Ny(x;)} = 1 because uy € Ny (x;), f(uz) =1
and ged{f(d;)/d; € Ng(x;)} = 1 because { f(d;) /d; € Ng(x;)}
contains consecutive numbers.

Case 2. If a = u; with deg(a) > 2, then ged{ f(x)/x € Ny (u1)}
= 1 because u; € Nv(ul ),f(uz) =1land {f(d,')/d,’ S NE(u1 )}
contains consecutive numbers.

Case 3. If a = uy with deg(a) > 2, then

ged {f(w)/w € Ny ()}

= ged (3, f(x;)) = 1 and ged{ f(e)/e € Ng(u2)} contains
consecutive numbers.

Cased. If a =v;, 1 <i<nwithdeg(a) =2, then
ged{f(x)/x € Ny(vi)} = ged(3, f(wi)) = 1 and

{f(d;)/d; € Ng(vi)} contains consecutive numbers.

Case 5. If a = w;, 1 <i <n with deg(a) = 2, then
ged{f(x)/x € Ny(wi)} =ged(f(vi), f(xi)) =1

and {f(e)/e € Ng(w;)} contains consecutive integers.
Hence G is a vertex edge neighborhood prime labeling. O

Theorem 3.10. The quadrilateral snake Q, admits vertex
edge neighborhood prime labeling for all n.

Proof. Let G = Q, be a quadrilateral snake. Then

V(G)={u;:1<i<n}U{vi,w;:1<i<n—1} and
E(G) = {ei = ujujr1,di = upvi,yi=viwj : 1 <i<n—1}U
{x,':w,'uiH IlSiSn—l}.

V(G)| =3n—2and |E(G)|
Define a bijective function f : V(G)
{1,2,3,...,7n — 6} as follows.
flu)=3i-2for1 <i<n.

=4n—4.
UE(G) —
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Foreach1 <i<n-1 f(v,) 3i, f(wi) =3i—1, f(e)

= f(uiniy1) = p+4i— (_) fviwi) = p+4i—1.
Foreach1 <i<n-2 f( i) = fluvi) = p+4i—2,
f(xi) = f(winir1) = p+4i.
f(dn—l):f(un—lvn—l):p+4n_4af(xn—l):
Fwy_juy) = p+4n—6.

By considering following cases we prove f is vertex edge
neighborhood prime labeling. Let a be any vertex of G.
Casel.a=u;, 1 <i<n,deg(a) >2.

In this case {f(w)/w € Ny (u;)} contains consecutive integers
and {f(e)/e € Ng(u;)} also contains consecutive integers.
Case 2. a=v;, | <i<n-—1, deg(a) =2. In this case
{f(x)/x € Ny(v;)} contains consecutive integers and
{f(d)/d € Ng(v:)} also contains consecutive integers.
Case3.a=w;, 1 <i<n-—1,deg(a)=2.

Here, ged{f(x)/x € Ny(w;)} =1 and

ged{f(e)/e € Ne(wi)} = 1.

Hence G is a vertex edge neighborhood prime labeling for all
n. O

Theorem 3.11. The alternate quadrilateral snake A(Qn)
admits a vertex edge neighborhood prime labeling for all n.

Proof. Let G = A(Q,) be an alternate quadrilateral snake.
Then

V(G)={ui:1<i<n}u{v,wi:1<i<%—1}and

E(G) = {e; = ujuiy1;1 Sign— 1}uU

{di—1 = wpivi, doi = wpiywi, € = vi W: 1<i<4-1}.
Also, |V(G)| =2n—2and |E(G)| = 5 —4.
Deﬁneabljectlve function f: V(G)U ( ) —

{1 2,3,..., 2 6} as follows.

flur) =2n—1,f(up) =2n—2, f(en—1) = f(Un—1un) =
2n—3.

Foreach1 <i< %— l,f(uzi) = 4i—3,f(1/l2,'+1) :4i,f(v,~) =
4i—1,f(w) =4i—2, f(esi1) = fugi_1uz;) =2n+5i—5,
flex) = fugiugiv1) =2n+5i—4, f(do;) = f(ugir1wi) =2n+
5i=3, f(ef) = f(viwi) = 2n+5i =2, f(dri—1) = f(uawi) =
2n+5i—1.

We claim that f is a vertex edge neighborhood prime labeling,
for that we consider the following cases. Let a be any vertex
of G.

Case 1. If a = uy,u, with deg(a) = 1, then

ged{f(x), f(xa)/x € Ny(a)} = 1 because up € Ny (uy), f(u2)
=1and f(up—1), f(en—1) = f(unuy—1) are consecutive
integers.

Case2. Ifa=u;,2 <i<n-—1withdeg(a) >2.

In this case { f(w)/w € Ny (u;)} contains consecutive integers
and {f(e)/e € Ng(u;)} also contains consecutive integers.
Case 3. If a = v;,w;,1 <i <5 —1 with deg(a) = 2, then
ged{f(x)/x € Ny(a)} =1 and ged{f(d;)/d; € Ng(a)} = 1
because {f(x)/x € Ny(a)} and {f(d;)/d; € Ng(a)} contains
consecutive numbers.

Hence G is a vertex edge neighborhood prime labeling for all
n. O

Theorem 3.12. A double triangular snake D(T,), where
n > 1is a vertex edge neighborhood prime labeling.
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Proof. Let G = D(T,) be a double triangular snake. Then
V(G)={u;: 1 <i<n}U{viw;i: 1 <i<n-—1}and

E(G) = {e,- = Uillir1,dryi—1 =uvi: 1 <i<n— I}U

{dri = viuti1,%0i-1 = uiwi, x2i = wintiy1 : 1 <i <n—1}.
Also, |V(G)| =3n—2and |[E(G)| =5n—5.

Define a bijective function f : V(G) UE(G) —
{1,2,3,...,8n— 7} as follows.

flu)=2i—1for1 <i<n.

Foreach 1 <i<n—1,f(v;) =2i,f(w;)) =2n—141i, f(e;) =
S(uiuir1) =3n+5i =2, f(dri—1) = f(uvi) =3n+5i -6,
fldai) = f(viir1) =3n+5i =5, f(x2-1) = f(uiw;)
=3n+5i—3, f(x) = f(winiy1) = 3n+5i—4.

We prove f is a vertex edge neighborhood prime labeling, by
considering the following cases. Let a be any vertex of G.
Case 1. a = v;,w;, where 1 <i <n— 1. Here deg(a) = 2.

In both the cases { f(w)/w € Ny (a)} = (2i—1,2i+ 1) which
are consecutive integers.

ged {f(w)/w e Ny(a)} =1and {f(e)/e € Ng(a)} contains
consecutive integers.

ged {f(e)/e € Ng(a)} = 1.

Case 2: a = u;, where 1 <i < n with deg(a) > 2.

In this case ged{f(x)/x € Ny(4;)} =1 and

gcd{f(d;)/d; € Ng(u;)} = 1 because both the sets are
consecutive integers.

Hence G is a vertex edge neighborhood prime labeling for all
n>1. O

Theorem 3.13. The double alternate triangular snake DA(T,,),
where n = 4,6,8,10, ... admits a vertex edge neighborhood
prime labeling.

Proof. Let G = DA(T,) be a double alternate triangular snake.
Then
V(G)={ui:1<i<nfuU{v,wi:1<i<%—1}and
EG)={ei=uuiy1: 1 <i<n—1}U
gdZil =it 1<i<4-1}U

doi = Villgiy1,X2i—1 = UpiWi, Xoi = witgir1 - 1 <i< 5 —1}.
Also, |V(G)| = 2n—2 and |E(G)| = 3n—5.
Define a bijective function f: V(G)UE(G) —
{1,2,3,...,5n— 7} as follows.
flur) =3, f(u2) =1, f(en—1) = f(un—1un) =2n—2.
flu)=2i—1for3<i<n.
Foreach I <i< 5 —1,f(v;) =2i, f(w;) =n+2i—2, f(es1)
= f(ugi—1uz;) = 2n+6i =6, f(x2;-1) = f(u2iw;)
=2n+6i =5, f(x2) = flugi1wi) =2n+6i — 4, f(d;) =
S(uiv1vi) =2n+6i =3, f(dai—1) = f(uzvi) =2n+6i—2,
f(eZi) = f(uziu2,'+1) =2n+6i—1.
For proving f is a vertex edge neighborhood prime labeling,
for that we consider the following cases. Let a be any vertex
of G.
Case 1. a = uy,uy,, here deg(uy) = deg(u,) = 1.
In this case f(up) =1 and f(u,—1), f(e,—1) are consecutive
integers.
ged {£(w), faw)/w € Ny ()} = 1.
For u; # uy,u,, where deg(u;) > 2.
In this case f(u2), f(u3) contains consecutive integers.

Nv(ui) = (2i—3,2i—|— 1), 4<i<n-1.
gcd(2i—3,2i+1)=1and {f(e)/e € Ne(u;)}

contains consecutive integers.

ged{f(x)/x € Ny(u;)} = 1 and ged{f(e)/e € Ne(u;)} = 1.
Case 2. For a = v, w; with deg(a) = 2.

Here uy € Ny(a), f(uz) = 1.

For a = v;,w;, where 2 < i < 7 — 1. Here deg(a) = 2.

Then {f(w)/w e Ny(a)} = (4i—1,4i+1).
ged(4i—1,4i+1)=1.

ged{f(w)/weNy(a)} =1 and {f(e)/e € Ng(a)} contains
consecutive integers.

gcd{f(e) /e € Np(a)} = 1.

Hence G is a vertex edge neighborhood prime labeling

for all n =4,6,8, 10, ... O

Theorem 3.14. The graph P(n,2) x K|, where n > 4 is
a vertex edge neighborhood prime labeling.

Proof. Let G = P(n,2) xK; be a graph. Then

V(G) = {uj,vi,w;.: 1 <i<n} and
EG)={xi=uyvi,yi=viw;: 1 <i<n}U{ep—1 = uy_ju; }U
{di=vivip1:1<i<n—1}U{e;=uuipr: 1 <i<n—-2}U
{en = upua } U{dy = vyv1 }.

Also, |V(G)| =3n and |E(G)| = 4n.

Define a bijective function f: V(G)UE(G) — {1,2,3,...,7n}
as follows.

Foreach 1 <i<n, f(w;) =2i,f(v;) =2n+2i—1,

FOi) = fviwi) =2n+2i, f(x;) = f(uvi) =5Sn+i.
Foreach | <i<n—1,f(upy1-;) =2i+1, f(d;)

= fiviq) =dn+1+i.

F) = 1, £(da) = Fvv1) = 4n+-1.

Case 1. nis odd,

fle) = f(uuir2) =6n+ifor1 <i<n-2.

flen—1) = flup—u1) =Tn—1, f(en) = f(unu2) = Tn.

Case 2. n is even,

fle) = fluuipr) =6n+i—1for2<i<n-—2.

flen—1) = flun—1ur) =Tn—2, f(en) = f(unua) =

Tn—1, f(er) = f(uiuz) = Tn.

We claim that f is a vertex edge neighborhood prime labeling,
for that we consider the following cases. Let x be any vertex
of G.

For x = w;, 1 <i<nwithdeg(x)=1.

In this case f(v;), f(v;w;) are consecutive integers.
ng{f(V[)7f(V,'Wl')/V,' € Ny (W,‘)} =1.

Forx =v;,1 <i<nwithdeg(x) > 2, then {f(x)/x € Ny(v;)}
contains (2,2n+3 —2i,2n+2i—3,2n+2i+ 1),
2<i<n-—1.

gcd(2i,2n+3—2i,2n+2i—3,2n+2i+1) =1 and f(vi),f(vn)
contains consecutive integers.

ged{f(x)/xeNy(v;): 1 <i<n}=1and{f(e)/e € Ng(vi)}
contains consecutive integers.

ecd{/(e)/e € Ng(vi)} = 1

For x = u;, 1 <i < nwith deg(x) > 2.

ged{f(x)/x € Ny(u;)} =1, ged{f(e)/e € Ng(ui)} = 1.
Hence G is a vertex edge neighborhood prime labeling. [

Theorem 3.15. The graph (C, X K») * K| is a vertex edge
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neighborhood prime labeling for all n.

Proof. Let G = (C, X K») x K| be a graph. Then

V(G) = {uj,vi,w; : 1 <i<n}and
E(G)={xi=uvi,yi=viw;: 1 <i<n}U{ep =uuu }

U{ei = w1, di=viviy1 1 1 <i<n—1}U{d, = vy }.
Also, [V(G)| =3n and |E(G)| = 4n.

Define a bijective function f : V(G)UE(G) —{1,2,3,...,7n}
as follows.

Foreach 1 <i<n, f(u;) =2i—1,f(w;) =2i,f(v;) =2n+
2i—1, f(yi) = f(viwi) = 2n+2i, f(x;) = f(uivi) = Sn+i.
Foreach 1 <i<n-—1, f(d;) = f(vivig1) =4n+ 1+,

f(e,') = f(uiui+1) =6n+1+i.

flen) = flugur) =6n+1, f(dy) = f(vpv1) =4n+1.

We claim that f is a vertex edge neighborhood prime labeling,
for that we consider the following cases. Let b be any vertex
of G.

Case 1. If b = w;, 1 <i < nwith deg(b) =1, then

{f(vi), f(viwi)/vi € Ny (w;)} contains (2n+2i — 1,2n+2i)
which is two consecutive integers.

ng{f(V,'),f(V,‘W,')/V,' € Ny (W,’)} =1.

Case 2. Let b =v;,1 <i<n with deg(b) > 2.

In this case {f(x)/x € Ny(v;)} and {f(e)/e € Ng(v;)}
contains consecutive integers.

Case 3. Let b = u;, 1 <i<nwith deg(b) > 2.

In this case u; € Ny (uy), f(u;) = 1 and f(u;) contains
(2n+2i—1,3,2n—1) and {f(x)/x € Ny (u;) }

contains (2n+2i—1,2i+1,2i—3),2<i<n-1.
ged{f(x)/xeNy(u;):1<i<n}=1and

{f(d;)/d; € Ng(u;)} contains consecutive integers.
ng{f(d,)/d, S NE(M[) 1 <i< n} =1.

Hence G is a vertex edge neighborhood prime labeling for all
n. O

Theorem 3.16. The graph T, x K is a vertex edge
neighborhood prime labeling for all n > 3.

Proof. Let G =T, * K be a graph. Then
V(G)=A{u;:1<i<n}U{vi,w;i:1<i<n-—3}and
EG)={ei=wuiy1:1<i<n—1}U

{x2ic1 = uig1vi, X0 = vittiyo,di = viw; 1 1 <i <n—3}.
Also, [V(G)| =3n—6 and |E(G)| = 4n — 10.

Define a bijective function f: V(G) UE(G) —
{1,2,3,...,7n — 16} as follows.

fluip)=2i—1for1 <i<n-—1.

Foreach 1 <i<n-3,f(v;)=2n+2i-3,f(d;) = f(viw;) =
2n+2i—4, fleir1) = fluiyiuip) = 4n+3i—9, f(x2i-1) =
f(uiHv,-) =4n+3i— 7,f(x2,-) = f(viu,-+2) =4n+3i—8.
fwi)=2ifor2<i<n-3.

Jwi) =4n—=38, f(u1) =2, f(e1) = fwiuz) =4n—17,
flen—1) = f(up—1uy) =2n—4.

In order to show that f is a vertex edge neighborhood prime
labeling, for that we consider the following cases. Let x be
any vertex of G.

Case 1. Letx =w;, 1 <i<n—3withdeg(x)=1.

In this case {f(v,),f(d,) = f(V,'Wi)/V[' € Ny (Wi)} =
(2n+2i—3,2n+2i —4) which are consecutive integers.

781

ng{f(V,‘),f(V,'W,')/V,' € Ny (W,‘)} =1.

Case 2. Let x = v;, 1 <i<n—3. Here deg(x) > 2.

In this case {f(d)/d € Ny(v;)} and {f(e)/e € Ng(vi)}
contains consecutive integers.

Case 3. For x = uy,u,. Here deg(u;) = deg(u,) = 1.

In both the cases f(up) =1 and f(up—1), f(up—1us)

are consecutive integers.

ecd{f(d), f(xd)/d € Ny ()} = 1.

For u; # uy,u, with deg(u;) > 2. Ny (u;) = (2n—542i,2n —
7+2i,2i—5,2i—1),3<i<n-—2and f(uy) contains
consecutive integers. f(u,—_;) contains
(2n—3,2n—7,4n—9).

ged 2n—3,2n—7,4n—9) = 1.

ged{f(d)/d e Ny(u;):2<i<n—1}and

{fle)Jee Ng(u;) :2<i<n-—1}

contains consecutive integers.

ged{f(e)/e € Ne(u;)} = 1.

Hence G is a vertex edge neighborhood prime labeling for all
n>3. O

Theorem 3.17. The graph R, x K| is a vertex edge
neighborhood prime labeling for all n.

Proof. Let G =R, * K be a graph. Then

V(G) = {u;,vi,wi,xi : 1 <i<n}and

E(G) = {d2i71 = um-,e? =wix;: 1 <i< n}U

{dri = uiy1vi,ei =wiwir1,c;=vivig1: 1 <i<n—1}U

{don =uvp}U{ci=uuiy1: 1 <i<n—1}U

{cn = upur U {en = wywi }U{c), = vy» }.

Also, |V(G)| =4n and |E(G)| = Tn.

Define a bijective function f: V(G)UE(G) — {1,2,3,...,11n}
as follows.

Foreach 1 <i<n,f(u)=2i,f(vi)=2i—1,f(w;) =
2n+2i—1,f(x;)) =4n+i,f(€}) =2n+2i, f(dri—1) =
flui) =6n+2i—1,f(d) = f(viw;) = 10n+i.

Foreach 1 <i<n—1,f(¢;) = f(ujuir1) = Sn+1i,

fdoi) = fuir1vi) = 6n+2i, f(c;) = f(vivis1) =

8n+i, f(ei) = f(wiwir1) =9n+i.

f(cn> = f(unul) = 6n7f(d2n) = f(ulvn) = 8”7f(d1) =
Fuvi) =9n, f(en) = f(wywi) = 10n.

By considering following cases we prove f is a vertex edge
neighborhood prime labeling. Let a be any vertex of G.

Case 1. Let a = u;, 1 <i < n with deg(u;) > 2.

In this case {f(w)/w € Ny (u;)} contains consecutive integers
and {f(e)/e € Ng(u;)} also contains consecutive integers.
Case 2. If a = v;, | <i<n withdeg(v;) > 2, then

vi €Ny (vp), f(vi)=Tand {f(w)/weNy(v;): 1 <i<n—1}
contains consecutive integers.
ged{f(w)/weNy(v;):1<i<n}=1land{f(e)/e € Ne(vi)}
also contains consecutive integers.

ged{f(e)/e € Ng(vi)} = 1.

Case 3. If a = w;, 1 <i<nwith deg(w;) > 2, then

vi €Ny (w1), f(vi)=Tland {f(x)/x € Ny(w;):2<i<n-—1}
contains (f(vi), f(xi), f(wi-1), f(Wit1)) =
(2i—1,4n+i,2n+2i—3,2n+2i+ 1).
ged(2i—1,4n+1i,2n+2i—3,2n+2i+1) =1 and
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{F(3)/x € Ny (o)} contains (£(v), £(), £ (1), £ w1)
= (2i— 1, 4n+i2n+2i—3,2n+1).
gcd(2i—1,4n+i,2n+2i—3,2n+1) = 1.
ged{f(x)/x e Ny(w;): 1 <i<n}=1and

{f(d;)/d; € Ng(w;)} contains consecutive integers.
ged{f(d;)/di € Ng(wi)} = 1.

Cased. Leta=1x;, | <i<nwithdeg(x;) = 1.

In this case f(¢}) = f(wix;) and f(w;) contains consecutive
integers.

Hence G is a vertex edge neighborhood prime labeling for all
n. O

Theorem 3.18. The barycentric cycle attached by pendant
edge of a graph is a vertex edge neighborhood prime labeling
for all n.

Proof. Let G be a barycentric cycle attached by pendant edge
of a graph. Then

V(G) = {uj,vi,w; : 1 <i<n}and

E(G) ={ei=uuiy1,dpi =vij11 : 1 <i<n—1}U

{en = upuy } U{dpi—1 = upvi,xi =viw; : 1 <i<n}U

{dzn = Vyuq }

Also, [V(G)| =3n and |E(G)| = 4n.

Define a bijective function f : V(G)UE(G) —{1,2,3,...,7n}
as follows.

Foreach 1 <i<n, f(u;) =2i—1,f(w;) =2i,f(vi) =
2n+2i—1, f(x;) = f(viw;) =2n+2i, f(dai—1) = fuiv;)
=4n+2i—1.

Foreach 1 <i<n—1,f(dy) = f(viis1) =4n+2i, f(e;) =
f(u,-ui+1) =6n+i.

f(dan) = f(vnir) = 6n, f(en) = f(upur) =7n.

For proving f is a vertex edge neighborhood prime labeling,
we consider the following cases. Let a be any vertex of G.
Case 1. If a = w;, 1 <i < nwithdeg(a) =1, then

{f (xi), f(wixi) /xi € Ny (wi) }

= (2n+2i—1,2n+2i),1 <i < n which is two consecutive
integers.

ged(2n+2i—1,2n+2i) = 1.

Case 2. Let a =v;, | <i<n withdeg(a) > 2.

In this case {f(x)/x € Ny(v;)} contains consecutive integers
and {f(e)/e € Ng(v;)} also contains consecutive integers.
Case 3. Let a = u;, 1 <i<n with deg(a) > 2.

In this case f(uy)

contains 1 and {f(x)/x € Ny(u1)} =
{2n+2i—1,3,4n—1,2n— 1} and {f(x)/x € Ny (u;) }
contains (2i—3,2i+1,2n+2i—3,2n+2i—1),2<i<n-1.
ged{f(x)/x € Ny(u;)} = 1 and {f(e)/e € Ng(u;)} contains
consecutive integers.

ecd{f(e)/e € Ne(up)} = 1.

Hence G is a vertex edge neighborhood prime labeling for all
n. O

4. m fold pedal graphs.

In this section, vertex edge neighborhood prime labeling
of m fold petal types of graphs.
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Theorem 4.1. The m fold petal Petersen graph P(n,2), where
n > 5 is a vertex edge neighborhood prime labeling.

Proof. Let G = P(n,2) be am fold petal Petersen graph. Then
V(G)={ujvj:1<j<nfU{cij:1<i<m,1<j<n}and
E(G) = {ej =ujujr:1<j< n—Z}U{en_l =up_1u;}
U{dj:ujvj:lgjgn}u{e;:vjvjﬂ:lgjgn—l}u
{en :unuz}u{eijgj_l =vjcij:1<i<m,1 Sjgn}u
{eion =vicin: 1 <i<m}U{e, =v,i}U

{ei,Zj:VjJrlCi,j 01 §i§m,1 S]Snf 1}

Also, [V(G)| =n(m+2) and |E(G)| = n(2m+3).

Define a bijective function f: V(G)UE(G) —
{1,2,3,...,n(3m+5)} as follows.

Foreach 1 < j<n, f(v;) =2j—1,f(u;) =2j,f(d;) =
flujv;)=p+n+j.

Foreach 1 <i<mand1<j<n, f(c¢;j) = (i+1)n+j,
fleigj-1) = f(vjeij) = p+ Q2i+1)n+2j—1, f(eio;)

= f(vjricij) =p+ Qi+ 1)n+2j.

f(e’{-) =f(vjvjr1)=p+2n+jfor1 <j<n—1.

f)(gn) = f(vav1) = p+3n, f(eizn) = f(vicin) = p+n(2i+
3

Case 1. nis odd,

flej) = flujuj2) =p+jfor1<j<n-2.

f(en—l) :f(un—lul) =p+tn— laf(en) :f(unu2) =p+n
Case 2. n is even,

flej) = flujujpr) =p+j—1for2<j<n-2.

f(enfl) :f(unflul) :p+n—2,f(en) :f(”nMZ) =p+n—
Lf(e1) = f(uiuz) = p+n.

We claim that f is a vertex edge neighborhood prime labeling.
Let x be any vertex of G.

For x = u;, 1 <i < n with deg(x) > 2.

Here, ged{f(w)/w € Ny (x)} = 1 and ged{ f(e;)/e; € Ng(x)} =
1.

For x =v;,1 <i<nwith deg(v;) >2.

Here, vi € Ny (v,), f(v1) =1

and {f(w;)/w; € Ny (v;) : 1 <i<n— 1} contains consecutive
integers and {f(d;)/d; € Ng(v;)} also contains consecutive
integers.

ged{f(wi)/wi € Ny(v;): 1 <i<n}=1and

ng{f(d,')/d,' S NE(V[)} =1.

Forx =¢; j, where 1 <i<mand 1 < j <n with deg(x) =2.
vi € Ny(cin), f(vi) =1 and {f(w;)/w; € Ny(c;j)} contains
(2i—1,2i4+1),where | <i<mand 1 < j<n-—1.
ged(2i—1,2i+1) = 1.

ng{f(W,')/Wi € Ny (C,‘,j)} and {f(e,-)/e,- € Ng (C,'.j)} contains
consecutive integers.

ged{ f(e;)/ei € Ng(cij)} = 1.

Hence G is a vertex edge neighborhood prime labeling. I

Theorem 4.2. The m fold petal prism is a vertex edge
neighborhood prime labeling for all n.

Proof. Let G = C, x K, be a m fold petal prism. Then
V(G)={uj,vi:1<j<n}U{ci;j:1<i<m1<j<n}and
E(G) = {d/:ujuj+laej:"jvj+1 1 San—l}U
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{en:vnvl}u{ei’j:ujci’jzlgigm,l Sjgn}u

eé,j =ujpicij:1<i<m1<j<n-— I}U{dn = upu U
{ean =uicip:1 Sigm}u{d =upy;j:1<j< n}

Also, |[V(G)| =n(m+2) and |[E(G)| = 2m+3)n.

Define a bijective function f: V(G)UE(G) —
{1,2,3,...,(3m+5)n} as follows

Foreach 1 < j<n, f(u;) =2j—1,f(v;) =2j,f(e}) =
flujvj)=p+n+j,f(d;) = f(ujuj+1) =p+2n+].
Foreachl1 <i<mand 1< j<n, f(¢;j) = (i+1)n+j,
fleij) = flujeij) =p+Q2i+1)n+2j—1.

Flen) = Fvav1) = pn.

flej)=fvjvjz)=p+jfor1 <j<n—1.

fle ;) = flujpicij) = p+(2i+1)n+2jfor 1 <i<mand
I1<j<n-1.

fle:,) = f(uicin) =p+Qi+3)nforl <i<m.

We claim that f is a vertex edge neighborhood prime labeling,
for that we consider the following cases. Let x be

any vertex of G.

Case 1. If x = u;, | <i<n with deg(u;) > 2, then

[£(w)/w € Ny ()} and {£(e) e € Ni (1))

contains consecutive integers.

Case 2. If x =v;,1 <i < nwithdeg(v;) > 2.

In this case ged{ f(w;)/wi € Ny (vi)} = 1 because u; € Ny (v1),
flur) =1and {f(w;)/wi € Nv(u;) :2<i<n}

contains consecutive integers and gcd{ f(e;)/e; € Ng(vi)} =1
because {f(e;)/e; € Ng(v;)} contains consecutive integers.
Case3. If x =c¢;;, where 1 <i<mand 1 < j <n with
deg(x) =2, then { f(wi),/wi € Ny (x)} and {/(ds) /ds € Ni(x)}
contains consecutive integers.

ged{f(w;)/wi € Ny(x)} =1and gcd{f(d;)/d; € Ng(x)} = 1.
Hence G is a vertex edge neighborhood prime labeling for all
n. O

Theorem 4.3. The m fold petal triangular snake is a vertex
edge neighborhood prime labeling for all n.

Proof. Let G = T, be a m fold petal triangular snake. Then
V(G) ={uj:1<j<n}U{cj:1<i<m1<j<n—1}
and
E(G)={ej=ujujs1:1<j<n—1}U

e j = ujcij, ”—uhqc,] 1<i<m,1<j<n-1
Also, |V(G)|=n+m(n—1) and |E(G)| = (n—1)(2m+1).
Define a bijective function f: V(G)UE(G) —

{1,2,3,...,n(3m+2) — (3m+1)} as follows.
fluj)=2j—1for1 <j<n.

Foreachl1 < j<n—landi=1, f(c¢;;) =2j,
flej) = flujujr) =p+3j-2,

flein—1) = fun—1¢in—1) = p+3n—4,

f(eg,n—l) = f(uncin-1) = p+3n-3.

Foreach1 < j<n—2andi=1, f(e;;) = f(ujci;)
=p+3j—1,f(e;;) = flujrrcij) =p+3j.

Foreach1 <i<mand 1 <j<n-—1, f(c;j) =i(n—1)+
1+, fleij) = fluicij) = p+ 2i—1)(n—=2)+2(i — 1)+
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2j,£(e}) = Flujarciy) = p+(2i—1)(n—2)+(2i— 1)+2j.
We have to prove f is a vertex edge neighborhood prime
labeling. We consider the following cases. Let x be any vertex
of G.

Case 1. Let x = u;, 1 <i < n with deg(x) > 2.

In this case {f(x)/x € Ny (;)} and

{f(e)/e € Ng(u;)} contains consecutive integers.

Case 2. Letx=c;j, where ] <i<mand 1< j<n—1. Here,
deg(x) = 2. Then {f )/w € Ny(cij)}
contains (2i—1,2i+1),1 <i<n-—1.
ged(2i—1,2i+1) = 1.

ged{ f(w)/w € Ny(ci;)} =1 and { f(d;
contains consecutive integers.

ged{ f(d;)/d; € Ng(cij)} = 1.

Hence G is a vertex edge neighborhood prime labeling

for all n. O

)/d;i GNE(CU)}

Theorem 4.4. The m fold petal barycentric cycle graph is a
vertex edge neighborhood prime labeling for all n.

Proof. Let G be a m fold petal barycentric cycle graph. Then
V(G)={u;j:1<j<2n}U{cij:1<i<m,1<j<2n}and
E(G)= {eijzj;] =ujcij:1<i<m,1<j< Zi’l}U

{dj =U2j—1U2j41: 1<j<n— I}U{dn :un,lul}U

{ea = upu }U {ej =ujujrr:1<j<2n— 1} U
{eian=wicipn: 1 <i<m}U

{e,-’zj:uj_,_lc;,j:l <i<m,]l §j§2n—l}.

Also, [V(G)| =2n(m+1) and |E(G)| = (3+4m)n.

Define a bijective function f: V(G)UE(G) —
{1,2,3,...,(6m+5)n} as follows.

Foreach 1 < j<mn, f(uzj—1) =2j—1,f(uz;) =2j.
Foreach 1 <i<mand 1< j<2n, f(c;;) =2in+ j,

f(eiﬁgj_l):f(ujc,-,j)=p+(4i—1)n+2j—1.

f(dj) Zf(uzj,1u2j+1) =p+jfor1 <j<n—1.

flej) = f(ujujrr) =p+n+jfor1 <j<2n—1.

f(dn) = f(up—1u1) = p+n, fezn) = f(uqur) = p+3n.
f(e,-,gj) :f(uj+1c,-7j) :p+(4i— l)n+2] for1 <i<mand
1<j<2n—1.

fleian) = fluicion) =p+(4i+3)nforl <i<m.

We claim that f is a vertex edge neighborhood prime
labeling, for that we consider the following cases. Let x

be any vertex of G.

Case 1. Let x = u;, 1 <i < 2n with deg(u;) > 2.

In this case {f(w)/w € Ny (u;)} and {f(e)/e € Ng(u;)}
contains consecutive integers.

Case 2. If x =¢;;, where 1 <i<mand 1 < j<2n with
deg(x) =2, then {f(w)/w € Ny (x)} contains
(j,j+1),1<i<mand1 < j<2n—1.
ng(j,j—l— 1) =landu; € Nv(c,;g,,),f(ul) =1.
gcd{f(w)/w e Ny(x)} =1and {f(e;)/e; € Ng(x)} contains
consecutive integers.

ged{f(ei)/ei € Ne(x)} = 1.

Hence G is a vertex edge neighborhood prime labeling for all
n. O

Theorem 4.5. The m fold petal convex polytope graph R,, is

009 nn,,
5:

; ‘a’uv
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a vertex edge neighborhood prime labeling for all n.

Proof. Let G = R, be a m fold petal convex polytope graph.
Then

V(G):{uj,vj,wj 1 Sjgn}u{x,',j 1<i<m,l Sjgn}
and

E(G)= {ezj,l = ujvj,d}’ =viwj:1<j< n}U{dn = ujuy,}
U{ean = urva}U{d), = viva}U{dj = ujujs1 : 1< j<n—1}
j
U{e;l =wiw,}U {e,"rzjfl =wixij:1<i<m1<j< n}
U{e,‘72j:Wj+1xi7_/' 1<i<m, 1 §j§n—l}U

{eion =wixin: 1 <i<m}.

Also, |V(G)| =n(m+3) and |E(G)| = 2n(m+3).

Define a bijective function f: V(G) UE(G) —
{1,2,3,...,3n(m+3)} as follows.

Foreach 1 < j<n, f(u;) =2j,f(vj) =2n+j,f(w;) =
2j—1,f(e2j-1) = fujvj) = p+n+2j—1,f(d}) =
fvjwj)=p+5n+j.

Foreach 1 < j<n—1, f(d;) = f(ujuj1) =p+j,f(ezj) =
flujpv) =p+n+2j,f(d;) = f(vjvj+1) =p+3n+j,
fe)) = flwjwjr1) =p+dn+j.

Foreach 1 <i<mand1<j<n, f(xij) = (i+2)n+ ],
f(é‘i?zjfl) =p+ (2H—4)n+2]— 1.

f(dn> = f(ulun) :P+”7f<€2n) = f(ulvn) = p+3n,

F(dl) = F(v1v) = p+4n, £(eh) = Flwiw) = p+5n.
fleipj) =p+Qi+4)n+2jfor 1 <i<mand1<j<n—1.
fleion) =p+2n(i+3)for1 <i<m.

By considering following cases we prove f is a vertex edge
neighborhood prime labeling. Let a be any vertex of G.
Case 1. Let b = u;,v;, where 1 <i < n with deg(b) > 2.

In this case {f(w)/w € Ny (b)} contains consecutive integers
and {f(e)/e € Ng(b)} also contains consecutive integers.
Case 2. Let b = w;, 1 <i<n with deg(w;) = 1. Here,
ged{f(x)/x € Ny(w;)} =1 and ged{f(e)/e € Ne(w;)} = 1.
Case 3. If b=1x;;, where 1 <i<mand 1< j<n with
deg(b) =2, then w; € Ny (x;,), f(w1) =1 and

{£(w),/w € Ny (b)} contains (£(w), f(wi1)) = (2~ 1,2j+
1),1<i<mand1<j<n-—1.

ged(2j—1,2j+1)=1.

gcd}f(w)/weNv(x,-’j) 1<i<m,1<j<n}=1and

ged{ f(d;)/d; € Ng(xi ) } = 1 because { f(d;) /d; € NE(xi ;) }
contains consecutive integers.

Hence G is a vertex edge neighborhood prime labeling

for all n. O

! . .
U{ezj :quvj,dj =vivjr,e; =wiwji: 1< j<n— 1}

Theorem 4.6. The m fold petal alternate triangular snake
admits a vertex edge neighborhood prime labeling for all
n=4,6,8,10,...

Proof. Let G be a m fold petal alternate triangular snake.

Then

V(G)={uj:1<j<n}U{cij:1<i<m1<j<(5)—1}

and

E(G)= {ej:Mjuj+1 01 gjgn—l}u
einj—1=ucij:1<i<m1<j<5-17U
eipj=uzjr1¢ij: 1 <i<m,1<j< g—l%.
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Also, [V(G)| =n+m(5—1) and [E(G)| = (n—1) +2m
(2-1).

Dzeﬁne a bijective function f: V(G) UE(G) —

{1,2,3, ey 2n—143m(5 — 1)} as follows.

Foreach 1 <j <35 —1, f(uo;) =3j—2, f(uzjs1) =
3j=1,f(e2j-1) = fluaj-ruzj) = p+4j =2, f(e2)) =
flugjuzjir) = p+4j—1,f(e12j-1) = fluzjer j) =
pH+4j+1,f(e1nj) = fluzjricrj) = p+4j.

flun) =3 =2,f(ery ) =% ~1,f(m) =%,

f(enfl) :f(unflun) = 37n -3

flerj)=3jfor1 <j<5-2.

Foreach2 <i<mand1<j<5—1, f(cij) = <l+21)"
+(i=2)+j, fleizj—1) = fujcij) = p+i(n—2)+
2j,f(eiz)) = fuzjrcij) = p+in—2)+1+2j.

We claim that f is a vertex edge neighborhood prime
labeling, for that we consider the following cases.

Let a be any vertex of G.

Case 1. For a = uy,u,. Here deg(a) = 1.

In both the case, f(u) = 1 and f(uy—1), f(ey—1) are
consecutive integers.

gcd{f(w), flaw)/w € Ny(a)} = 1.

For u; # uy,uy,deg(u;) > 2, then {f(x)/x € Ny (u;)} except
up—o contains consecutive integers and { f(x)/x € Ny (u,—2)}
contains (37” -1, 32—" —4, % —1).

ged{F 7.3 -4,3 -1} =1
ged{f((x)/xeNy(w;):2<i<n—1}=1and

{f(e)/e € Ng(u;)} contains consecutive integers.
ged{f(e)/e e Np(u;):2<i<n—1}=1.

Case 2. Let a = ¢; j where 1 <i <m and

1< j<%5—1withdeg(a) =2. Here, ged{ f(x)/x € Ny (a)} =
1 and ged{f(d;)/d; € Ne(a)} = 1 because both

{f(x)/x € Ny(a)} and {f(d;)/d; € Ng(a)} contains
consecutive integers.

Hence G is a vertex edge neighborhood prime labeling. [J

Theorem 4.7. The m fold petal sunflower is a vertex edge
neighborhood prime labeling for all n > 3.

Proof. Let G be a m fold petal sunflower. Then

V(G) = Eujzlgjgn}u{ci_,j:lging <j<n}and
E(G)={ej=ujujsi:1 Sjgn—l}u{en = upuy } U
{eizj—1 =ujcij,einj=ujprcij:1<i<m,1<j<n}.
Also, [V(G)| = (m+ 1)n and |E(G)| = 2m+ 1)n.

Define a bijective function f : V(G)UE(G) —
{1,2,3,...,n(3m+2)} as follows.

Foreach 1 < j<n, f(u;) =2j—1, f(c1,j) =2j.
fleij)=in+jfor1 <i<mand2 < j<n.

fle) = flujupn) =p+jfor1 < j<n—1.

flen) = fugur) = p+n.

Foreach1 <i<mand 1< j<n, f(ejpj—1)= f(ujci;)
=p+Q2i—Dn—1+2j,f(eij) = f(ujricij) =
p+(2i—1)n+2j.

By considering following cases we prove f is a vertex edge
neighborhood prime labeling. Let b be any vertex of G.
Case 1. If b = u;, 1 <i<n with deg(u;) > 2, then

uy €Ny (up), fuy)=1land {f(x)/xeNy(u;): 1 <i<n—1}
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contains consecutive integers.

ged{f(x)/xeNy(u;): 1 <i<n}=1and

{f(ei)/ei € Ng(u;)} also contains consecutive integers.
gcd{f(ei)/ei S NE(M,')} =1.

Case 2. If b=c¢;;, where 1 <i<mand 1 < j<n with
deg(b) =2,thenu; € Ny(ciy),f(u) =1and

{f(x)/x € Ny(cij)} contains (2i —1,2i+1),1 <i<mand
1<j<n—1.

ged(2i—1,2i+1) = 1.

ged{f(x)/x €Ny(ci;):1<i<m,1<j<n}=1and
{f(di)/d; € Ng(ci;)} contains consecutive integers.
ng{f(d,')/d,’ S NE(C,"J')} =1.

Hence G is a vertex edge neighborhood prime labeling for all
n>3. O
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