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Edge vertex prime labeling of graphs

M. Simaringa'* and S. Muthukumaran?

Abstract

A bijective labeling f: V(G)UE(G) — {1,2,3,...,|V(G)UE(G)|} is an edge vertex prime labeling if for any edge
uv € E(G), the numbers f(u), f(v) and f(uv) are pairwise relatively prime. A graph G which admits edge vertex
prime labeling is called an edge vertex prime graph. In this paper, we have obtained some class of graphs such
as p+q is odd for GOW,, GOf,, GOF,, p+ q is even for GOP,, crown graph and union of cycles are edge vertex

prime graph.
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1. Introduction

All our graphs are simple, finite and undirected and we fol-
low Balakrishnan and Ranganathan [1] for standard notations
and terminology. G = (V(G),E(G)), where V(G) is vertex
set and E(G) is edge set of the graph. |V(G)| and |E(G)|
are denoted by the number of vertices and edges respectively,
which is order and size of G. A graph labeling is an assign-
ment 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. Prime labeling is a type
of graph labeling developed by Roger Entriger that was first
formally introduced by Tout, Dabboucy and Howalla [7]. We
define [n] = 1,2, ...,n, where n is a positive integers. Given a
simple graph G of order n, a prime labeling consists of label-
ing the vertices with integers from the set [1] so that the labels
of any pair of adjacent vertices are relatively prime.

Edge vertex prime labeling is a variation of prime labeling.
A bijective function f: V(G)UE(G) — {1,2,3,...,[V(G)U
E(G)|} is said to be an edge vertex prime labeling if for any
edge uv € E(G), the numbers f(u), f(v) and f(uv) are pair-
wise relatively prime. Jagadesh and Baskar Babujee [3] was

introduced the concept of an edge vertex prime labeling and
proved the existence of the same paths, cycles and star K .
In [4], if G1(p1,q1) and G2(p2,q2) are two connected graphs,
then the graph obtained by superimposing any selected vertex
of G, on any selected vertex of G is denoted by G]OGz.
The resultant graph G = G10G2 contains p; + p» — 1 ver-
tices g1 + g2 edges. In general, there are p;p;, possibilities
of getting G;0G, from Gy and G,. In [4], they also proved
that edge vertex prime labeling, for some class of graphs
such as generalized star, generalized cycle star, p + ¢ is odd
for GOK; s GOP,, GOC, . Parmer [5] proved that wheel
W, fan f,, friendship graph F, are an edge vertex prime la-
beling. In [6], they also proved that K ,,, for all n and K3 ,,
for n = {2,3,...,29} are edge vertex prime labeling. We [8]
proved that triangular and rectangular book, butterfly graph,
Drums graph D,,, Jahangir graph J,, 3 and J, 4 are edge vertex
prime labeling.

A wheel graph is a graph formed by connecting a single
universal vertex to all vertices of a cycle. Fan graph f;,, n > 2
obtained by joining all vertices of a path P, to a further vertex
called centre. That is, f;, = P, + K;. Friendship graph F, is
a graph which consists of n-triangles with a common vertex.
The crown graph is obtained from a cycle C, by attaching a
pendant edge at each vertex of the n- cycle. Let G; = (V,E})
and G, = (V5,E>) be two simple graphs. The graph G =
(V(G),E(G)), where V =V UV, and E = E| | E,, is called
the union of G| and G, is denoted by G J G».

In this paper, we established that p + ¢ is odd for GOW,,,



GOf,, GOF,, p+ q is even for GOP,, crown graph, union of
cycles and some class of several graphs are edge vertex prime.

2. Main Results

Theorem 2.1. If G (G # P, and Wy) has an edge vertex prime
labeling with p + q is odd, then there exists a graph from the
class GOW,, that admits edge vertex prime labeling.

Proof. Let G(p,q) be an edge vertex prime labeling graph
and G # P, and Wy, when p + ¢ is odd, with bijective func-
tion f: V(G)UE(G) — {1,2,3,..., p+ q} with the property
that given any edge uv € E(G), the numbers f(u), f(v) and
f(uv) are pairwise relatively prime. Consider the graph W,
with vertex set {w,w; : | <i<n} and edge set {ww; : 1 <
i <npHwiwip 01 <i<n—1}UJ{wiw,} . We superim-
pose one of the vertex say w of W, on selected vertex v; in
G. Now, we define new graph G; = GOW,, with vertex set
Vi=VU{w,w;: 1 <i<n}andedgeset E; = EJ{ww;: 1<
i<n}U{wiwir: 1 <i<n—1}J{wiw,} . Define a bijective
function g: VIUE, — {1,2,3,....,p+q,p+q+1,..,p+q+
3n+1} by g(v) = f(v) for all v € V(G) and g(uv) = f(uv)
for all uv € E(G).

Consider GOW,, the following cases.

Case(i). When 7 is even.

gw)=1
p+qg+3i—1; iisodd
gwi) = o
p+q+3i—2; iiseven
p+q+3i—2; iisodd
glwwi) = . Ny
p+qg+3i—1; iiseven

gwiwir1) = p+q+3i,Vi

We have to prove that G is an edge vertex prime labeling.
Already, G is an edge vertex prime labeling, it is enough to
prove that for any edge uv € E which is not in G, the numbers
g(u),g(v) and g(uv) are pairwise relatively prime.

(i) For any edge ww; € E1 (1 <i<n),

ged(l,p+q+3i—1); iisodd
ed(g(w).g(w)) = 5 e
ged(l,p+q+3i—2); iiseven
=1
ged(1,p+q+3i—2); iisodd
ged(g(w),g(wwi)) = ( . ), ,
ged(l,p+q+3i—1); iiseven
=1
ged(p+q+3i—1,p+q+3i—2);
iis odd
cd(g(w;),g(ww;)) =
sed(g(w). g(wws)) ged(p+q+3i—2,p+q+3i—1);
iis even
=1
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(ii) For any edge wiw; 11 € E; (1 <i<n-—1),

ged(p+q+3i—1,p+q+3i
+1);iis odd

ged(p+q+3i—2,p+q+3i
+2);iis even

ged(g(wi),8(wit1)) =

=1

ged(p+q+3i—1,p+gq
+3i);iis odd
ged(p+q+3i—2,p+gq
+3i);iis even

ged(g(wi),g(wiwiy1)) =

ged(p+q+3i+1,p+gq
+3i);i is odd

ged(p+q+3i+2,p+gq
+3i);iis even

ged(g(wit1),g(wiwit1)) =

Case(ii). When 7 is odd.
gw) =1

prq43i—1; i=1.3,5..n-2
g(wi) =

pt+q+3i—2; i=246,...n—1
p+qg+3i—2; i=1,3,5..,n-2
g(ww;) = : :
p+qg+3i—1, i=2,46,...n—1

g(wn) =p+q+3n-3,

gwnp_iwy) =p+q+3n—1,

gwiw,)=p+q+3n+1.

Now, our claims are (i) g(w),g(w;) and g(ww;), (i) g(w;),

g(wiy1) and g(w;w; 1) are pairwise relatively prime.

(i) For any edge ww; € E; (1 <i<n),

ged(l,p+q+3i—1);
i=1,3,5,...

ged(l,p+q+3i—2);
i=2,4,6,..n—1

ged(l,p+q+3i—3);

(
glwiwir)=p+gqg+3ifori=1,2,..,n—2,

(

(

ged(g(w),g(wi)) =

i=n
=1
ged(l,p+q+3i—2); iisodd
ged(g(w),g(ww;)) = S ged(1,p+q+3i—1); iiseven
ged(1l,p+q+3n); i=n

=1



ged(p+q+3i—1,p+q+3i—2);
iis odd

ged(p+q+3i—2,p+q+3i—1);
iis even

ged(p+q+3i—3,p+q+3n);
i=n

ged(g(wi), g(wwi)) =

=1

(ii) For any edge wiw;11 € E1 (1 <i<n-—1),
ged(p+q+3i—1,p+q+3i+1);
iis odd
ged(p+q+3i—2,p+q+3i+2i);
iiseven
ged(p+q+3i—2,p+q+3n);
i=n—1

ged(g(wi),g(wir1)) =

ged(p+q+3i—1,p+q+3i+1);
i=1,3,5..n-2

ged(p+q+3i—2,p+q+3i+2i);
i=2,4,6,..n—3

ged(p+q+3i—2,p+q+3i+3);
i=n—1

ged(g(wi),g(wir1)) =

=1

ged(p+q+3i—1,p+q+3i);
i=1,3,5,..n-2
ged(p+q+3i—2,p+q+3i);
i=2,4,6,..n—3
ged(p+q+3n—2,p+q+3n
—1)i=n—1

ged(g(wi),g(wiwir1)) =

ged(p+q+3i—1,p+q+3i);
i=1,3,5...n—2

ged(p+q+3i—2,p+q+3i);
i=2.46,...n—3

ged(p+q+3i—2,p+q+3i+2);
i=n—1

ged(g(wi),g(wiwiy1) =

=1

ged(p+q+3i+1,p+q+3i);
i=1,3,5..n-2

ged(p+q+3i+2,p+q+3i);
i=2,4.6,..n—3

ged(p+q+3n—3,p+q+
3n—1)i=n—1

ged(g(wiv1),g(wiwit1)) =
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ged(p+q+3i+1,p+q+3i);
i=1,3,5...,n—2

ged(p+q+3i+2,p+q+3i);
i=2,4,6,...n—3

ged(p+q+3i,p+q+3i+2);
i=n—1

ged(g(wit1),g(wiwir1)) =

=1

Therefore, for any edge uv € E| which is not in G, the numbers
g(u), g(v) and g(uv) are pairwise relatively prime.

Hence GOW,, is an edge vertex prime labeling,

where G (G # P,, and Wy). O

The above theorem is not applicable for G (G # P, and
Wy). But, first we apply Jagadesh et. al.,[4] proved that if
G =W, is an edge vertex prime labeling, then there exist a
graph from the class W, OP,, that admits edge vertex prime
labeling.

Next, consider a graph G = W4OWs. Then V (G) = {u,u;,v; :
1<i<4,1<j<5}and E(G) = {uuj,uvj: 1 <i<4,1<
J <5}. Also,|V(G)| = 10 and |E(G)| = 18. Define a bijective
function f: V(G)UE(G) —{1,2,...,28} by
fw)=1,f(m)=3,f(u2) =5, f(u3) =9, f(us) = 11,
Sluwy) =2, f(uup) =6, f(uuz) = 8, f(uug) = 12,
fluiup) =4, f(uauz) =7, f(usua) = 10, f(ujug) = 13,
f(vl) = lsvf(VZ) = 17af(v3) = 19,f(V4) = 21,f(V5) =123,
I

(

vivz) = 16, f(vav3) = 18, f(vava) =20, f(v4vs) =22,
f VIVS) = 14,f(uv1) = 28,f(1/l\/2) = 247f(1/l\/3) = 257
fuvy) =26, f(uvs) =27 . Clearly, for any edge uv € E(G),
the numbers f(u), f(v) and f(uv) are pairwise relatively prime.
Hence G = W,OWs is an edge vertex prime labeling.

Theorem 2.2. If G(p,q) has an edge vertex prime labeling
with p+ q is odd, then there exists a graph from the class
GOf, that admits edge vertex prime labeling.

Proof. Let G(p,q) be an edge vertex prime labeling graph
when p + g is odd with bijective function f: V(G)UE(G) —
{1,2,...,p+ ¢} with the property that given any edge

uv € E(G), the numbers f(u), f(v) and f(uv) are pairwise
relatively prime. Consider the graph f,, with vertex set {w,w; :
1 <i<n} and edge set {ww; : 1 <i<n}U{wiwir;: 1<
i <n—1}. We superimpose one of the vertex say, w of f,
on selected vertex vy in G. Now, we define new graph G| =
GOf, with vertex set V| = VU{w,w; : 1 <i<n} and edge
set Ey = EU{ww; : 1 <i<n}U{wwi:1<i<n-—1}
Define a bijective function g : ViUE| — {1,2,....p+¢q,p+
g+1,...,p+q+3n} by g(v) = f(v) for all v € V(G) and
g(uv) = f(uv) for all uv € E(G),

gw) =1
p+q+3i—1; iisodd
gwi) = . ..
p+q+3i—2; iiseven
p+q+3i—2; iisodd
glwwi) = . Ny
p+q+3i—1; iiseven



gwiwir1) = p+q+3i,Vi

We have to prove that G is an edge vertex prime labeling.
Already, G is an edge vertex prime labeling, it is enough to
prove that for any edge uv € E| which is not in G, the numbers
g(u),g(v) and g(uv) are pairwise relatively prime.

(i) For any edge ww; € E; (1 <i<n),

ged(l,p+q+3i—1); iisodd
ged((w).g(w)) = 5 L
ged(l,p+q+3i—2); iiseven
=1
ged(l,p+q+3i—2); iisodd
ged((w).glmmy) = § %0 2k
ged(l,p+q+3i—1); iiseven
=1
ged(p+q+3i—1,p+q+3i—2);
iis odd
cd(g(wi),g(ww;)) =
ged(g(wi), g(wwi)) ged(p+q+3i—2,p+q+3i—1);
iiseven

=1

(ii) For any edge wiw;y1 € E1 (1 <i<n-—1),
ged(p+q+3i—1,p+q+3i+1);

i1s odd
cd(g(w;i),g(w; =
sed(80n) 8=\ o g(p g4 3i— 2, p g+ 3i42):
i 1S even
=1
ged(p+q+3i—1,p+q+3i);
iis odd
cd(g(w;), g(wiw; =
i is even
=1
ged(p+q+3i+1,p+q+3i);
iis odd
cd(g(wir1),g(wiw; =
sed(g(wir1), g0viwir1)) ged(p+q+3i+2,p+q+3i);
i is even

=1

Therefore, for any edge uv € E; which is not in G, the
numbers g(u),g(v) and g(uv) are pairwise relatively prime.
Hence there exists a graph from the class GOf, admits edge
vertex prime labeling. O

The planter graph R,, (n > 3) can be constructed by join-
ing fan graph f,, (n > 2) and cycle C,, (n > 3) with sharing
a common vertex, where n is any positive integer, that is
R, = f nOCy

Corollary 2.3. The planter graph R, (n > 3) admits edge
vertex prime labeling graph, where n is any positive integer.
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Theorem 2.4. If G(p,q) has an edge vertex prime labeling
with p+ q is odd, then there exists a graph from the class
GOF, that admits edge vertex prime labeling.

Proof. Let G(p,q) be an edge vertex prime labeling graph
when p + ¢ is odd with bijective function f: V(G)UE(G) —
{1,2,...,p+ q} with the property that given any edge

uv € E(G), the numbers f(u), f(v) and f(uv) are pairwise
relatively prime. Consider the graph F, with vertex set {w,w; :
1 <i<2n} and edge set {ww; : | <i <2n}U{wai1wy; :
1 <i<n}. We superimpose one of the vertex say w of
F, on selected vertex v; in G. Now, we define new graph
G = GOF, with vertex set V| = VU{w,w;:1<i<2n}and
edge set E ZEU{WWi 1<i< 21’1} U{W25_1W2,' 1<i< n} .
Define a bijective function g : Vi UE; — {1,2,3,....p+q,p+
g+1,..,p+q+5n+1} by g(v) = f(v) forall v € V(G) and
g(uv) = f(uv) for all uv € E(G),

gw) =1,
p+q+5i—3; iisodd
gwai1) = . .
p+q+5i—4; iiseven
p+q+5i—1; iisodd
g(wi) = . ..
p+q+5i; 1 1S even
p+q+5i—4; iisodd
gwwai1) = . .
p+q+5i—3; iiseven
p+q+5i; i is odd
glwwa;) = . .
p+q+5i—1; iiseven

gwaiywai) = p+q+5i—2,Vi

We have to prove that G is an edge vertex prime labeling.
Already, G is an edge vertex prime labeling, it is enough to
prove that for any edge uv € E| which is not in G, the numbers
g(u),g(v) and g(uv) are pairwise relatively prime. Now, our
claims are (i) g(w), g(wa;—1) and g(wwa;_1), (ii) g(w), g(wa;)
and g(ww;), (iii) g(wai—1),8(w2i) and g(wa;—1wy;) are pair-
wise relatively prime.

(i) For any edge ww; € E] (1 <i<2n),

ged(l,p+q+5i—3); iisodd
ged(g(w),g(wai-1)) = ( . ). ,
ged(l,p+q+5i—4); iiseven
=1
ged(l,p+q+5i—4); iisodd
ged(g(w), g(wwai1)) = ( . ), ..
ged(l,p+q+5i—3); iiseven

=1
ged(p+q+5i—3,p+q+
5i—4);iis odd
ged(p+q+5i—4,p+q+
5i—3);iis even

ged(g(wai-1),8(wwai—1)) =

=1
(ii)



ged(l,p+q+5i—1); iisodd
ged(g(w),glwz)) = 4 50 SR
ged(1,p+q+5i); iis even
=1
ged(1, p+q+5i); iis odd
ged(g(w), glwwz)) = { £ i
ged(1,p+q+5i—1); iiseven
=1
ged(p+q+5i—1,p+q+5i);
iis odd
cd(g(wni),g(wwn;)) =
iis even
=1

(iii)

ged(p+q+5i—3,p+q+5i—1);

iis odd
ged(p+q+5i—4,p+q+5i);
i 1s even

ged(g(wai-1),8(w2i)) =

=1

ged(p+q+5i—3,p+q+
5i—2);iis odd

ged(p+q+5i—4,p+q+
5i—2);iis even

ged(g(wai-1),8(wai—1wai)) =

=1

ged(p+q+5i—1,p+q+

5i—2);iis odd
ged(g(wai),8(wai—1wai)) = )

ged(p+q+5i,p+q+5i—2);

i 1s even
=1

Therefore, for any edge uv € E|, the numbers g(u),g(v) and
g(uv) are pairwise relatively prime. Hence there exists a graph
from the class GOF,; admits edge vertex prime labeling. [

Theorem 2.5. If G(p,q) has an edge vertex prime labeling
with p+ q is even, then there exists a graph from the class
GOP, that admits edge vertex prime labeling.

Proof. Let G(p,q) be an edge vertex prime labeling graph
when p -+ ¢ is even with bijective function f: V(G) UE(G) —
{1,2,3,..., p+q} with the property that given any edge uv €
E(G), the numbers f(u), f(v) and f(uv) are pairwise rela-
tively prime. Consider the graph P, with vertex set {w; : 1 <
i <n} and edge set {w;w;;:1<i<n—1}. We superim-
pose one of the vertex say w; of P, on selected vertex v;
in G. Now, we define a new graph G| = GOPn with vertex
set Vi =V U{w; :2 <i<n} and edge set E; = E|J{wiw;y :
1 <i<n-—1}. Define a bijective function g : ViJE| —

{1,2,3,....p+q,p+q+1,...p+q+2n—2} by g(v) = f(v),
forallv eV and g(uv) = f(uv), foralluv € E(G), g(w;) =1,
gwi))=p+qg+2n+1-2ifor2<i<n, glwwir1)=p+
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g+2n—2ifor1 <i<n—1.
For any edge wiw;11 € E1(2<i<n-—1),
ged(g(wr),g(w2)) = ged(1,p+q+2n-3) =1,

ged(g(wi),g(wiwz)) = ged(1,p+q+2n—2) =1,
ged(g(wa),g(wiwz)) = ged(p+q+2n—3,p+q+2n—-2) =
1, ged(g(wi),g(wiv1)) = ged(p+q+2n+1-2i,p+q+2n—

2i—1) =1, ged(g(wi),g(wiwiy1)) = ged(p+q+2n+1—
2i,p+q+2n—2i) =1, ged(g(wit1),8(Wiwit1)) = ged(p +
q+2n—2i—1,p+q+2n—2i) = 1. Therefore, for any edge
uv € E1, the numbers g(u),g(v) and g(uv) are pairwise rela-
tively prime. Hence GOP, admits edge vertex prime

labeling. O

Corollary 2.6. The graph CIOAKL,,,OAP,[ is an edge vertex
prime labeling.

Proof. Let G = C;OAKL,,,OP,, be a graph. Then V(G) = {u; :
1<i<UPU{vvj:1<j<m}U{wr:1<k<n}and E(G) =
{uiui+1 1<i<]— I}U{u1u1}U{u|Vj 1< < m}U

{mwn—1 YU{Wewi11 1 1 <k <n—-2}. Also,|V(G)|=1+m+
n—1 and |[E(G)| =1+m+n—1. We superimpose two of
the vertices say, v of Kj ,, and w, of P, on selected vertex

uj in C;. Define a bijective function f : V(G)UE(G) —
{1,2,3,..2(I+m+n—1)} by f(u1) = f(v) = f(wa) = 1,
Flu)=2i—1for2<i<l, f(uuisr) =2ifor 1 <i<I—1,

fluiw) =21, f(vj) =214+2j—1for 1 < j<m, f(uvj) =
204+2jfor 1 < j<m, f(wp) =2(I+m+k)—1forl <k<
n—1, f(wiwgs1) =2(l+m+k) for 1 <k <n—1. Clearly,
for any edge uv € E(G), the numbers f(u), f(v) and f(uv)
are pairwise relatively prime. Hence G = C;0K; mOP admits
edge vertex prime labeling. O

Parmer [5] proved that f;, is an edge vertex prime labeling
. Jagadesh, Baskar Babujee [4] proved that if G has an edge
vertex prime labeling, then there exist a graph from the class
GOP, admits edge vertex prime labeling.

An Umbrella graph U (m,n) is the graph obtained by join-
ing a path P, with the central vertex of a fan f,,,.

Corollary 2.7. The Umbrella graph U (m,n) is an edge vertex
prime labeling.

Theorem 2.8. If G has an edge vertex prime labeling with
p+q is even, then there exists a graph from the class GOCs
that admits edge vertex prime labeling.

Proof. Let G(p,q) be an edge vertex prime labeling graph
when p+ ¢ is even with bijective function from f: V(G) JE(G)
—{1,2,3,...,p+ q} with the property that given any edge
uv € E(G), the numbers f(u), f(v) and f(uv) are pairwise rel-
atively prime. Consider the graph Cs with vertex set {w,wy, w3}
and edge set {wwy, waws3, w3w; }. We superimpose one of the
vertex say wy of C3 on selected vertex vi in G. Now, we define
new graph G| = GOC3 with vertex set V| =V J{wy,wz, w3}
and edge set E; = EJ{w1wa,wow3,w3w; }. Define a bijec-
tive function g : ViUE — {1,2,3,...,p+q,p+q+1,p+
q+2,p+q+3}byg(v) =f(v)forallv e V(G) and g(uv) =
f(uv) foralluv € E(G),g(w1) =1, g(w2) =p+q+1,8(w3) =



p+q+3, gwiw) =p+q+2, glwows) = p+q+5 and
g(wiws) = p+q+4. We have to prove that G; is an edge
vertex prime labeling. Already, G is an edge vertex prime
labeling, it is enough to prove that for any edge uv € E; which
is not in G, the numbers g(u), g(v) and g(uv) are pairwise rela-
tively prime. For any edge wyw; 1 < Ej,gcd(g(wy),g(w2)) =
ged(1,p+q+1) =1, ged(g(wr),8(wiw2)) = ged(1, p+q +
2) =1, gcd(g(w2),g(wiw2)) =ged(p+q+1,p+q+2)=1,

ged(g(wa),g(ws)) = ged(p+q+1,p+q+3) =1,
ged(g(wa2),g(waws)) =ged(p+q+1,p+q+5)=1,
ged(g(w3),g(waws)) = ged(p+q+3,p+q+5)=1,
ged(g(wr),g(ws)) = ged(l,p+q+3) =1,
ged(g(w),g(wiws)) = ged(1,p+q+4) =1,
ged(g(ws),g(wiws)) = ged(p+q+3,p+q+4)=1.

Therefore, for any edge uv € E|, the numbers g(u),g(v) and
g(uv) are pairwise relatively prime. Hence there exists a graph
from the class GOC3 admits edge vertex prime labeling. [

Theorem 2.9. The crown graph C,,.K is an edge vertex prime
labeling, where n is a positive integer.

Proof. Let G =C,.K; be a graph. The degree of the vertices
of a crown graph is either 3 or 1. Consider uy,us,...,u, be the
vertices with degree 3 and vy, vs,...,v, be the vertices with
degree 1. The edges of the crown graph are {u;v; : 1 <i <
n} Huiizr 0 1 <i<n—1}{uiu,}. Here |V(G)| = 2n and
|E(G)| = 2n. Define a bijective function f : V(G) JE(G) —

{1,2,...,4n}. Forany edge 1 <i < [5] =2, f(u3;i—2) = 12i—
11, f(v3i2) =12i=9, f(uzi—1) = 12i—7, f(v3i-1) = 12i -5,
S(usi—puzi—1) = 12i =8, f(uzi—quz;) = 12i — 4,
S(uzi—avai—n) = 12i — 10, f(uzi—1v3i—1) = 12i—6,

Suzvs;) = 12i—2.

Consider the following cases.

Case (i). When n is even.

Foreach 1 <i < |5]—3, f(us;) = 12i -
Case (ii). When 7 is odd.

Foreach 1 <i < [5] -2, f(us;) = 12i — 1, f(v3;) = 12i =3,
S(uu,) = 4n.

Next, we show that the edge vertex prime labeling.

1, f(V3,') =12i-3.

ged(f(ur), f(un)) = ged(1,4n—3) =1,

ged(f(ur), f(urun)) = ged(1,4n) = 1,

ng(f(un) (M]Mn)) = ng(4n7374n) =1,

ged(f(usi—2), f(usi—1)) = ged(12i — 11,12i —=7) =1,
ged(f(uzi—2), f(uzi—puzi—1)) = ged(12i —11,12i — 8) =1,
ged(f(uzi1), f(usiouzi—y)) = ged(12i—7,12i —8) =1,
ged(f(usi—1), f(us;)) = ged(12i —7,12i — 1) = 1,
ged(f(uzi—1), f(uzi—uzi)) = gcd(lZz 7,12i—4) =1,
ged(f(uzi), f (uzimuzi)) = ged(12i — 1,12i —4) = 1,
ged(f(uzi—2), f(vai2)) = gcd(lZz—ll 12i-9) =1,
ged(f(uzia), fusi_aviia)) = ged(12i — 11,12 — 10) = 1,
ged(f(vai-2), f(uzi—2vai- )) ged(12i—9,12i —10) =1,
ged(Fusi1), f(v3i_1)) = ged(12i—7,12i - 5) = 1,
ged(f(usioy), f(uzi—1vaio1)) = ged(12i —7,12i — 6) = 1,
ged(f(vaio1), f(uzi-1v3i-1)) = gcd(12i—5712i—6):1,
ged(f(uz), f(vai) = ged(12i —1,12i —3) = 1,
ged(f(uz), fuzva)) = ged(12i—1,12i—2) =1,
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ged(f(vai), f(uzivai)) = ged(12i —3,12i —2) = 1.

Therefore, for any edge uv € E(G), the numbers f(u), f(v)
and f(uv) are pairwise relatively prime. Hence the crown
graph C,,.K] is an edge vertex prime labeling. O

Theorem 2.10. The graph C,|UC,UCy, n > 3 and
n= 0(mod 3) is an edge vertex prime labeling.

Proof. Let G=C,UC,UC, n >3 and n= O(mod 3) be a
graph. Then V(G) = {v;: 1 <i <3n} and E(G) = {viviy :
1<i<n—1}U{vivatU{vivis1 :n+1<i<2n-1}U
Vv fU{vivier :2n+1 <i<3n—1} {vant1van }- Also,
|V(G)| = 3n and |[E(G)| = 3n. Define a bijective function
f:V(G)UE(G) — {1,2,3,...,6n} as follows.

Case 1. n = 0O(mod 3) and rn is not congruent to 6 modulo
15.

Fv)=2i—1forl1 <i<3n, f(vjvir1)=2ifor1 <i<mn—1,
Fivy) =2n, f(vpg1van) =40, f(vivipr) =2iforn+1 <
i<2n—1, f(vans1van) = 6n, f(vivip1) =2ifor2n+1<i<
3n—1.

Case 2. n= 6(mod 15) .

Fv)=2i—1for1 <i<2n, f(vops1) =4n+3, f(vant2) =
dn+1, f(v;) = 2i for 2n+3 < i < 3n, f(vivir1) = 2i for
1<i<n—1, f(vivy) =2n, f(vpp1von) =4n, f(viviy1) =2i
forn+1<i<2n—1, f(vaps1v3n) = 6n, f(viviy1) = 2i for
2n+1<i<3n—1. Clearly, for any edge uv € E(G), the
numbers f(u), f(v) and f(uv) are pairwise relatively prime.
Hence G =C,|JC,UC;, n > 3 and n = 0(mod 3) is an edge
vertex prime labeling. O

Theorem 2.11. The graph C,UC,, |, ...
is an edge vertex prime labeling.

UG, n= 0(mod 5)

Proof. LetG=C,JC,J,...,lCy, n= 0(mod 5) be a graph.
Then V(G) = {V,‘j 01 S i S m,l S ] § 5} andE(G) = {VijvijJrl .
1<i<m1<j<4}Hvisvii 11 <i<m}. Also,|V(G)| =
5m and |E(G)| = 5m. Define a bijective function

f: V(G) UE(G) — {1,2,3, ey lOm} by f(VijV[j+1) = IO(i—
)42jfor 1 <i<m1<j<4, f(visva) =10 —1)+
2nfor 1 <i<m, f(vij) =10(i—1)4+2j—1for 1 <i<
m,1 < j <5. Clearly, for any edge uv € E(G), the numbers
f(u), f(v) and f(uv) are pairwise relatively prime. Hence G =
c,Uc,U,...,UC,, n= 0(mod 5) is an edge vertex prime la-
beling. 0
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