TWMS J. App. and Eng. Math. V.11, N.2, 2021, pp. 490-501

SOME RESULTS ON VERTEX-EDGE NEIGHBORHOOD PRIME
LABELING

N. P. SHRIMALI', A. K. RATHOD!, §

ABSTRACT. Let G be a graph with vertex set V(G) and edge set E(G). For u € V(G),
Ny (u) ={w € V(G)|uw € E(G)} and Ng(u) = {e € E(G)|e = uv, for some v € V(G)}.
A bijective function f : V(G) U E(G) — {1,2,3,...,|]V(G)UE(G)|} is said to be
a vertex-edge neighborhood prime labeling, if for v € V(G) with deg(u) = 1, ged
{f(w), fluw)|w € Ny (u)} =1; for u € V(G) with deg(u) > 1, ged { f(w)|w € Ny (u)} =
1 and ged {f(e)|le € Ng(u)} = 1. A graph which admits vertex-edge neighborhood prime
labeling is called a vertex-edge neighborhood prime graph. In this paper we investi-
gate vertex-edge neighborhood prime labeling for generalized web graph, generalized
web graph without central vertex, splitting graph of path, splitting graph of star, graph
obtained by switching of a vertex in path, graph obtained by switching of a vertex in
cycle, middle graph of path.

Keywords: Neighborhood-prime labeling, vertex-edge neighborhood prime labeling.
AMS Subject Classification(2010): 05C78

1. INTRODUCTION AND DEFINITIONS

In this paper we consider simple, finite, connected, undirected graph G = (V(G), E(G))
with V(G) as vertex set and E(G) as edge set of G respectively. For various notations
and terminology of graph theory, we follow Gross and Yellen [3] and for some results of
number theory, we follow Burton [2].

Let G be a graph with n vertices. A bijective function f : V (G) — {1,2,3,...,n} is
said to be a neighborhood-prime labeling if for every vertex uw in V(G) with deg(u) > 1,
ged {f(p)lp € N(u)} =1, where N(u) = {w € V(G)|uw € E(G)}. A graph which admits
neighborhood-prime labeling is called a neighborhood-prime graph.

The notion of neighborhood-prime labeling was introduced by Patel and Shrimali [4]. In
[5] they proved union of some grphs are neighborhood-prime graphs. They also proved that
product of some graphs are neighborhood-prime [6]. For further list of results regarding
neighborhood-prime graph reader may refer [1].
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For a graph G, a bijective function f : V(G) U E(G) — {1,2,3,...,|[V(G) U E(G)|} is
said to be total neighborhood prime labeling, if for each vertex in G having degree greater
than 1, the ged of the labels of its neighbourhood vertices is 1 and the ged of the labels of
its incident edges is 1. A graph which admits total neighborhood prime labeling is called
a total neighborhood prime graph.

Motivated by neighborhood-prime labeling, Rajesh and Methew[8] introduced the total
neighborhood prime labeling. In the total neighborhood prime labeling conditions are
applied on neighborhood vertices as well as incident edges of each vertex of degree greater
than 1. They proved that path, cycle Cy; and comb graph admit total neighborhood
prime labeling.

In the total neighborhood prime labeling vertex of degree 1 is not considered. Shrimali
and pandya|7] extended the condition on vertex of degree 1 and they defined vertex-edge
neighborhood prime labeling which is nothing but an extension of total neighborhood
prime labeling.

Let G be a graph. For u € V(G), Ny(u) = {w e V(G)|uw € E(G)} and Ng(u)
= {e € E(G)|le = uv, for some v € V(G)}. A bijective function f : V(G) U E(G) —
{1,2,3,...,|[V(G) U E(G)|} is said to be a vertex-edge neighborhood prime labeling, if (1)
for u € V(G) with deg(u) = 1, ged {f(w), f(uw)|w € Ny (u)} =1 (2) for u € V(G) with
deg(u) > 1, ged{f(w)|w € Ny(u)} = 1 and ged {f(e)|le € Ng(u)} = 1. A graph which ad-
mits vertex-edge neighborhood prime labeling is called a vertex-edge neighborhood prime
graph.

In[7] Shrimali and Pandya proved that path, helm, sunlet, bistar, central edge sub-
division of bistar, subdivision of edges of bistar admit vertex-edge neighborhood prime
labeling.

A Helm H, is the graph obtained from the wheel graph W,, = C}, + K; by attaching a
pendent edge to each vertex of cycle in C,. Apex vertex of helm graph is also known as
central vertex.

The generalized web graph W (t,n) is obtained from helm graph H,, by iterating the
process of joining the pendent vertices to form a cycle and then adding pendent edges to
new cycle, where ¢ is number of copies of cycle C),. Wy(t,n) is web graph without central
vertex, where central vertex of W (¢,n) is the same as central vertex of H,.

For each vertex u of a graph G, take new vertex u’. Join u/ to those vertices of G which
are adjacent to u. The graph thus obtained is called splitting graph of G and it is denoted
by S'(G).

The switching of a vertex v in a graph G means removing all the edges incident to v
and adding edges joining to all other vertices which are not adjacent to v in G.

The middle graph M(G) of a connected graph G is the graph whose vertex set is
V(G) U E(G) where two vertices are adjacent, if
(i) they are adjacent edges of G or
(ii) one is a vertex of G and the other is an edge incident with it.

In this paper, we prove that generalized web graph, generalized web graph without
central vertex, splitting graph of path, splitting graph of star, graph obtained by switching
of a vertex in path, graph obtained by switching of a vertex in cycle and middle graph of
path are vertex-edge neighborhood prime graphs.

2. MAIN RESULTS

Theorem 2.1. The generalized web graph W (t,n) is a vertez-edge neighborhood prime
graph fort > 2 and n > 3.
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Proof. Let G = W(t,n) be a generalized web graph having ¢ copies of cycle C),. We denote
the central vertex of G by u, vertices of j** copy of cycle C,, in G by ULj, U2, UB jy - - - Unj
for 1 < j <t. The pendent vertices are denoted by w; ;41 for 1 <4 < n. wu;; is adjacent
to the vertices w; 1, u; j+1, ui—1,; and u;41 j for 2 <7 <n and 2 < j <t where 7 is taken
modulo n. w is adjacent to the vertices u;; for 1 < i < n. For each i € {1,2,...,n} and
Jj€{1,2,...,t}, the edge between u; ; and ;11 ; is denoted by e; j, the edge between u; ;
and u; ;41 is denoted by e§7j+1 and the edge between v and w; 1 is denoted by eé}l.

Here, V(G) = {u;j /i = 1,2,...,m;5 = 1,2,...,t + 1} U{u}. So, |V(G)| = (t+1)n+1
and E(G) ={e;; /i =1,2,...,n;j = 1,2,..,t}U{e;7j Ji=1,2,....,n;5=1,2,...,t+1}.
So, |[E(G)| = (2t 4+ 1)n. Therefore, |V(G) U E(G)| = (3t + 2)n + 1.

We deﬁne f:V(G@)UE(G) — {1,2,3,...,|V(G) U E(G)|} as follows.

fu) =
f(ulzy)—JJrl 1<j <[5,
flurgj1) =t+4—j, 1<J<Lt+2J
fluioj1)=(t+2)(i—1)+j+1, 2<i<nandl<j<|HZ|
fluig) = (t+2)i+2—7, 2<z<nand1§j§L%J,
fleij)=(t+2n+(n+1)j+i, 1<i<nandl<j<t,
flei) =t+2n+1+4, 1<i<n,
fleh,)=@t+2n+m+1), 2<j<t,
flei))=Q@t+3n+(t-1)({E-1)+j, 2<i<nand2<j<t,
Fe ) = { |5 +2, i=1

it ] +3+(@t+2)(i—-1), 2<i<n.

We consider w as a vertex at each position in a graph GG. We will show that each condition
for vertex-edge neighborhood prime labeling is satisfied by f.

Case 1: w = u;41 for i =1,2,..,n with deg(w) = 1.

We have to verify that ged {f(uis), f(€j,41)} =1, where €] ;.\ = w; 1ui 11
Take i = 1 and t = 2k. So we have w = uj 9541 with 6/172]“_1 = U 2kUT 2%+1-
Since f(u1,2r) = k+ 1 and f(ell,2k+1) =k +2, ged {f(ure), f€411)} = 1.
If we take i =1 and t = 2k + 1 then f(u;;) = f(u12k+1) = k + 4 and

f(efhtH) = f(e’172k+2) = k + 3. Therefore, ged {f(ul,t),f(e’l’tﬂ)} =1.
Similarly we can prove for each 1.

Case 2: w =u;;, j #t+ 1. We have deg(w) > 2.

For w = u; 1, u € Ny (w). Since f(u) =1, ged {f(v)/v € Ny(w)} = 1.

For w = w;; where j # 1, {u; j—1,u; j+1} € Ny (u; ;). Since f(u;j—1) and f(u;;y1) are
consecutive numbers for every ¢ and j, ged {f(wij—1), f(uwij+1)} = 1.

For w = u, Ny (u) = {u1,1,u2,1,u31,...,Un1}. since f(u11) and f(ug,) are consecutive
numbers, ged {f(v)/v € Ny (u)} = 1.

For w =u;j, j #t+1, {f(e)/e € Ng(u;;)} contains at least two consecutive numbers.
Therefore, ged {f(e)/e € Ng(u;;)} =1 for every i and j.

Hence, all the conditions are satisfied for vertex-edge neighborhood prime labeling. So, G
is a vertex-edge neighborhood prime graph. O



N. P. SHRIMALI, A. K. RATHOD: SOME RESULTS ON VERTEX-EDGE NEIGHBORHOOD ... 493

Ilustration 2.1 Vertex-edge neighborhood prime labeling of W (6, 6) is as shown in Figure
1.

Figure 1: Vertex-edge neighborhood prime labeling of W (6,6).

Theorem 2.2. The generalized web graph without central vertex Wy(t,n) is vertex-edge
neighborhood prime graph fort > 2 and n > 3.

Proof. Let G = Wy(t,n) be a generalized web graph without central vertex having t copies
of cycle C,,. We denote vertices of j" copy of cycle C,, in G by UL,j, U, js U jy - - - Up,j fOT
1 < j <t. The pendent vertices are denoted by u; 41 for 1 < i < n. wu;; is adjacent to
the vertices w; 1, w;j4+1, ui—1,j and u;1; for 2 < ¢ < n and 2 < j <t where ¢ is taken
modulo n. For each i € {1,2,...,n} and j € {1,2,...,t}, the edge between u; ; and ;11 ;
is denoted by e;; and the edge between u;; and u; ;1 is denoted by e; ;. Note that the
vertices uq j and uy41,; are same.

Here, V(G) = {u;; /i=1,2,...,n;j =1,2,...,t +1}. So, |V(G)| = (t+ 1)n and
EG)={ei;/i=1,2,....,n;5=1,2,...,t}U{e}; /i=1,2,...,n;5 = 1,2,...,t}. So,
|E(G)| = (2t)n. Therefore, |[V(G)U E(G)| = (3t + 1)n.

Now, we define f : V(G) U E(G) — {1,2,3,...,[V(G) U E(G)|} as follows.
fluigj—1) = (t+2)(i—1)+j, 1<i<nand1<j<|H2],
fluigj) =t +2)i+1-j, 1<i<nandl<j<|Hl]
fleij)=(t+2n+n+1)G—-1)+i, 1<i<nand1<j<t,

(e

er))={t+2)n+n+1)j 1<j<t-1,
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fleg;)=Q2t+2n+(t-1)(-1)+j, 2<i<nandl1<j<t-1,

fle) =3+ (t+2)i, 1<i<n.
Let w be an arbitrary vertex of G. For a vertex w with degree 1, f(v) and f(vw) are either
consecutive numbers or consecutive odd numbers, where vw is an incident edge of w. So,
ged {f(v), f(vw)} = 1. For a vertex w with degree grater than 1, {f(v)/v € Ny (w)} and
{f(e)/e € Ng(w)} contain atleast two consecutive numbers or consecutive odd numbers
or 1. So, ged {f(v)/v € Ny(w)} =1 and ged {f(e)/e € Ng(w)} = 1.

Hence, G is vertex-edge neighborhood prime graph. O

Ilustration 2.2 Vertex-edge neighborhood prime labeling of Wy(4,5) is as shown in
Figure 2.

Figure 2: Vertex-edge neighborhood prime labeling of Wy (4,5).

Theorem 2.3. The splitting graph S'(P,) of path P, is a vertex-edge neighborhood prime
graph.

Proof. Let G = S’(P,) be a splitting graph of P,. We consider the following two cases.

Case 1: n is even.

Let wi,us,...,u, be the vertices of path P, where u; is adjacent to u;—1 and wu;41 for
i=2,3,...,n—1. Foreach i € {1,2,...,n — 1}, the edge between u; and ;41 is denoted
by e; . The duplicate vertex of u; in a graph G is denoted by w/ for each i. So, by defini-
tion of splitting graph, uj, is adjacent to ug;—1 and wug;41 for i = 1,2,..., L";lj U 1s
adjacent to uo; and wugjyo fori =1,2,..., [”T_g’} ul, is adjacent to u,—1 and u] is adjacent
to up. For each i, the edge between gy, | and ug; , uy; | and ug; , up; and ug; 1 , uh; and
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ugit1 is denoted by ey, €h;, ep o, 1 and ] _,; respectively.
/ /
Here, V(G) = {u1,u2, .., un } U{uj,uj, ...

E(G) ={e1,e2,...,en1}U{e],eh, ... el _Fu{el. e, ... el
Therefore, |V (G) U E(G)| = 5n — 3.

,unt. So, |[V(G)| = 2n and
}. So, |[E(G)] =3(n—1).

Now, we define f : V(G) U E(G) — {1,2,3,..,[V(G) U E(G)|} as follows.
1 15 even

mm:{a+@—ww,mMm

2
n+2+i, 1<i1<n-—2
f(u;): nTHa t1=n—1
2n+1, 1=n
v J Wn—-1)+1i, 1<i<n-—2
f@”_{3n+L i=n-—1
fle)) =2n+1+1, 1<i<n-—1,
7 nTHa 1=1
e =93 snti 2<i<n—1

Case 2: n is odd.

We use same notations for vertices of path P,, duplicate vertices and edge between u; and
uj+1 as in case 1. The adjacency between two vertices is also same as in case 1. The edges
between uh; _; and ug; , uy; | and ug; , uh; and ug; 1 , up; and ug;y 1 are denoted by e, _;,
eh;, €h;_1 and el respectively.

Now, we define f : V(G) UE(G) — {1,2,3,...|[V(G) U E(G)|} as follows.
Fu;) _{ n+3 -3, iiseven,i#n—1

%, 118 odd
n+5 =
M2 = 1(mod4)
f(un—l){ nT”, n = 3(mod4)
N n+2+i, 2<i<n-—2
f(ul)_ LRTHJ“‘L 1=n—1
2n + 1, i=n
_ [ 2n+3, i=1
f(ez‘)—{4n+2—7;, 2<i<n-1
I __ T'L+3, 7’:1
f@»—{4n_1+@ 2<i<n-—2

Flel ) = |21 +3, n=1(mod4)
12 42, no=3(modd)
f(el)=2n+3+1, 1<i<n-—1,
Let w be an arbitrary vertex of G. For a vertex w with degree 1, f(v) and f(vw)
are either consecutive numbers or consecutive odd numbers or one of them is 1, where
vw is an incident edge of w. So, ged {f(v), f(vw)} = 1. For a vertex w with degree
grater than 1, {f(v)/v € Ny(w)} and {f(e)/e € Ng(w)} contain at least two consecu-
tive numbers or consecutive odd numbers or 1. So, ged {f(v)/v € Ny (w)} = 1 and ged
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{f(e)/e € Np(w)} = 1.
Hence, G is vertex-edge neighborhood prime graph. (|

Ilustration 2.3 Vertex-edge neighborhood prime labeling of S’(Pg) is shown in Figure

4
U

32 L33 34 P35 B3 B3
Uy €1 uy € uy € wuy €4 y, s ug € u; €1 ug

Figure 3: Vertex-edge neighborhood prime labeling of S'(Fy).

Theorem 2.4. The splitting graph S'(K1,,) of star graph K1, is a vertex-edge neighbor-
hood prime graph.

Proof. Let G be a splitting graph S’(K,,) of star graph K ,. We describe the graph G
as follows.

In a graph G we denote the apex vertex of Ki, by u and pendent vertices of K, by
u1,ug,. .., u,. Duplicate vertices of apex and pendent vertices are denoted by ' and u}
respectively for each i. So, by definition of splitting graph, u is adjacent to the vertices
uy,ub, ..., ul, and v is adjacent to ui,us,...,u,. For each i, we denote edge between u
and u}, v and w;, v’ and wu;, by e; €; and €] respectively. Note that u}, ub,...,u], are the
vertices with degree 1.

Here, V(G) = {u1,uz, ..., u,} U{u}, ub,... ,ul,} U{u,u'} So, [V(G)| = 2(n + 1)and
E(G) ={e1,ea,...,en U{el, e, ... el U {61,62, ...,€er}. So, |[E(G)| = 3n.
Therefore, |V (G) U E(G)| = 5n + 2.

Now, we define f: V(G) U E(G) — {1,2,3,...,|V(G) U E(G)|} as follows.

flu) =1,

Fu') =2,

flu)) =244, 1<i<n,

f(u;):3n+2—|—z 1<i<n,

fle))=4dn+2+i, 1<i<n.

f(e):{n—i—Q—i-Zi, iis odd

n+ 14 24, 118 even

" n+ 1+ 24, 118 odd

f(ei)_{n—i—Q—i—Qi, 118 even

Let w be an arbitrary vertex of G. For every vertex w with degree 1, u is an adjacent vertex
to w. Since f(u) =1, ged {f(u), f(uw)} = 1. For a vertex w w1th degree grater than 1,
{f(v)/v € Ny(w)} and {f(e)/e € Ng(w)} contain atleast two consecutive numbers. So,
ged {f(v)/v € Ny(w)} = 1 and ged {f(e)/e € Ng(w)} = 1.

Hence, G is vertex-edge neighborhood prime graph. O
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Illustration 2.4 Vertex-edge neighborhood prime labeling of S’(K 4) is shown in Figure
4.

u, uj; u,

Figure 4: Vertex-edge neighborhood prime labeling of S'(K 4).

Theorem 2.5. The graph G obtained by switching of an end vertex in path P, is a vertex-
edge neighborhood prime graph.

Proof. Let uy,us,...,u, be the consecutive vertices of path P, and G be a graph obtained
by switching of the vertex u; in path P,. So, by definition of switching of a vertex, u
is adjacent to usg, ug,...,u,. u; is adjacent to w;—1 and u;y; for i = 3,4,...,n — 1. For
each i € {2,3,...,n — 1}, the edge between wu; and u;41 is denoted by e;_; and for each
i € {3,4,...,n}, the edge between u; and u; is denoted by €, ,. Note that uy is the only
vertex with degree 1.

Here, V(G) = {u1,u2,...,u,} So, |V(G)| = n and
E(G) ={e1,ea,...,en2}U{e€],€h,.... el _5}. So, |E(G)| =2(n —2).
Therefore, |V (G) U E(G)| = 3n — 4.

Now, we define f: V(G)U E(G) — {1,2,3,...,|V(G) U E(G)|} as follows.
=L i=1,2
Y)ZY 041, 3<i<n

3, i=1
f@”_{3n—1—%,2§i§n—2
f(e}) =3n—2—2i, 1<i<n-—2.

7
Let w be an arbitrary vertex of G. For a vertex w with degree 1, f(v) and f(vw) are
consecutive numbers, where vw is an incident edge of w. So, ged {f(v), f(vw)} = 1. For
a vertex w with degree grater than 1, {f(v)/v € Ny(w)} and {f(e)/e € Ng(w)} contain
atleast two consecutive numbers or consecutive odd numbers or 1. So, the conditions are
satisfied. Hence, G is vertex-edge neighborhood prime graph. O

Illustration 2.5 Vertex-edge neighborhood prime labeling of the graph obtained by
switching of an end vertex in a path P is shown in Figure 5.
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3 16 12 10
uy U, e Uy e, Ui ey 4y, e, u; €5 u
Figure 5: Vertex-edge neighborhood prime labeling of the graph obtained by switching of
an end vertex in a path Px.

Theorem 2.6. The graph G obtained by switching of a vertex in cycle Cy, is vertex-edge
neighborhood prime graph.

Proof. Let G be a graph obtained by switching of a vertex in cycle C,. Denote the consec-
utive vertices of cycle C, by ui,us,...,u,. Without loss of generality, we consider graph
G by switching the vertex w; in cycle C,,. So by definition of switching of a vertex, u;
adjacent to us,uy,...,up—1. Also wu; is adjacent u;—1 and w;4q for ¢ = 3,4,...,n — 1.
For each i € {2,3,...,n — 1}, the edge between u; and w;y; by e;—; and for each i €
{3,4,...,n — 1}, the edge between u; and w; is denoted by €_,.

Here, V(G) = {u1,u2,...,us} So, [V(G)| = nand E(G) = {e1,ea,...,en2}U{€], e, ..., e, _3}.
So, |[E(G)| = 2n — 5.
Therefore, |V (G) U E(G)| = 3n — 5.

Now, we define f: V(G) U E(G) — {1,2,3,...,|V(G) U E(G)|} as follows.
= { i=1,2
YWi)=Y i+1, 3<i<n—1

| n+1, nisodd
f(un) _{ n+2, niseven

3 1=1

f(ez)_{2n—i, 2<i<n-—3

| n+2, nisodd
flen—2) = { n+1, niseven

fle))y=2n—2+1i, 1<i<n-—3.

Let w be an arbitrary vertex of G. For a vertex w with degree 1, f(v) and f(vw) are
consecutive numbers, where vw is an incident edge of w. So, ged {f(v), f(vw)} = 1. For
a vertex w with degree greater than 1, {f(v)/v € Ny(w)} and {f(e)/e € Ng(w)} contain
atleast two consecutive numbers or consecutive odd numbers or 1.

So, ged {f(v)/v € Ny(w)} =1 and ged {f(e)/e € Np(w)} = 1.

Hence, G is vertex-edge neighborhood prime graph. O
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Illustration 2.6 Vertex-edge neighborhood prime labeling of a graph obtained by switch-
ing of a vertex in Cg is shown in Figure 6.

u,

Figure 6: Vertex-edge neighborhood prime labeling of a graph obtained by switching of a
vertex in Cg.

Theorem 2.7. The middle graph M(P,) of path P, is a vertex-edge neighborhood prime
graph.

Proof. Let G be a middle graph M(P,) of path P,. Let uj,ug,us,...,u, be the con-
secutive vertices of path P,. Let vy,vo,vs,...,v,_1 be added vertices corresponding to
the edges q1,¢2,q3,...,qn—1 of path P, to obtain middle graph G. So, by definition of
middle graph u; is adjacent to v;—1 and v; for ¢ =2,3,...,n — 1, u; is adjacent to v; and
up is adjacent to v,—1. Also v; is adjacent to v;—1 and v;41 for i = 2,3,...,n — 1. For
each i € {1,2,...,n — 2}, the edge between v; and v;;1 is denoted by e;. Also for each
i €{1,2,...,n — 1}, the edge between v; and u;4+1 is denoted by ¢, and the edge between
v; and w; is denoted by €}, ;. u1 and u,, are the only vertices with degree 1.

Here, V(G) = {u1,ug,us, ..., un} U{vi,v2,v3,...,095-1} So, |[V(G)| =2n — 1 and
E(G) ={e1,ea,...,en—a}U{e],€h, ... €5 5} So, |e(G)| =3n — 4.
Therefore |V(G) U E(G)| = 5n — 5.

We define f: V(G)U E(G) — {1,2,3,...,|V(G) U E(G)|} as follows.
flu)={ o
YW)TY dn—4+i, 2<i<n-—1

Flun) = n+1, nisodd
"l n+2, niseven

flo)=2414, 1<i<n-—2,
F(on_1) { n+ 2, n s odd
n—1) =

n+1, N 1S EVeN
fleo)=2n+2—-1, 1<i<n-—2.
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2 i=1
N 9
f(ei)_{ Mm+i, 2<i<2n—3
f(e/Qn—Z) :n+3

Let w be an arbitrary vertex of G. For a vertex w with degree 1, f(v) and f(vw)
are either consecutive numbers or consecutive odd numbers, where vw is an incident
edge of w. So, ged {f(v), f(vw)} = 1. For a vertex w # wv,—; with degree grater
than 1, {f(v)/v € Ny(w)} contains atleast two consecutive numbers. For w = v,_1,
{tn,un—1,9n—2} C Ny(w). Since f(up—1) is odd number, f(v,—2) and f(u,) are either
consecutive even numbers or consecutive numbers, ged {f(v)/v € Ny (v,—1)} = 1 So, ged
{f(v)/v € Ny(w)} = 1. Since {f(e)/e € Ng(w)} contains atleast two consecutive num-
bers, ged {f(e)/e € Ng(w)} = 1.

Hence, G is vertex-edge neighborhood prime graph. O
Iustration 2.7 Vertex-edge neighborhood prime labeling of M (Pg) is as shown in Figure
7.

u, u us uy Us Ug u; ug uy thy

@ 63 ) 4 @ @ ) ) @s) 1)

’ ’ ’ ’ ’ ’ ’

€1 €z \€3 €, \€s s \ €7 €s \ €y €10\ €11 ef, \efs els \efs efs \efy efy
2 22 23 24 25 26 27 /28 29 /30 31 /3 3 4 5 6 7 3
21 20 19 18 17 16 15 14
3 L 4 €, 2 €3 s €4 d es e & €y W €y u
v, v, v, v, Vs Ve v, Vg Vo

Figure 7: Vertex-edge neighborhood prime labeling of M (Pg).

3. CONCLUSIONS

In this paper we have shown that generalized web graph, generalized web graph without
central vertex, splitting graph of path, splitting graph of star, graph obtained by switching
of a vertex in path, graph obtained by switching of a vertex in cycle and middle graph
of path are vertex-edge neighborhood prime graphs. Amnalogous results can be obtained
for various graphs and graph operations in the context of vertex-edge neighborhood prime
labeling.
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