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A graph G(p, q) is said to be an edge vertex prime labeling if its vertices and edges
are labeled with distinct positive numbers not exceeding p + g such that for any
edge e = xy, f(x), f(y) and f(xy) are pairwise relatively prime. A graph which
admits an edge vertex prime labeling is called an edge vertex prime graph. We
prove that some class of union of graphs such as p + q is even for GUK; ,,, GUP,
and C,UK;,,C,UR, C,UC, when n=0,2(mod 3),K,,,UC, and one point
union of wheel and cycle related graphs are edge vertex prime.
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l. INTRODUCTION

Consider only finite, simple and undirected graphs.
A graph G is an ordered pair G = (V,E), where
V(G) stands for a finite set of elements called
vertices, while E(G) is a finite set of unordered pairs
of vertices called edges. The cardinality of the sets
of vertices V(G) and edges E(G) is denoted by
|[V(G)| and |E(G)| respectively. For all standard
notation and terminology in graph theory, we follow
Balakrishnan and Ranganathan [1]. A graph of order
n is prime if one can bijectively label its vertices
with positive numbers 1,2, 3, ...,n, so that any two
adjacent vertices are relatively prime. Prime labeling
is a kind of graph labeling which was first
introduced by Tout, Dobboucy, Howalla [10] and
later developed by Roger Entriger. There are several
types of labeling for a dynamic survey of various
graph labeling problems with extensive bibliography
we refer to Gallian [2]. Let G; = (V4,E;) and
G, = (V,,E;) be two simple graphs. The graph
G = (V(G), E(G)), where V=V,UV, and E =
E,UE,, is called the union of G; and G, is denoted
by G{UG,. For n = 2, an n —path or simply path is
denoted B, is a connected graph consisting of two
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vertices, with degree 1 and n — 2 vertices of degree
2. For n = 3, an n-Cycle or Simply cycle, denoted
C,, is a connected graphconsisting of n vertices,
each of degree 2. Note that both P, and C, have n
vertices while B, has n —1 edges and C, has n
edges. An n — star or simply star, denoted S,,, is a
graph consisting of one vertex of degree n, called
the centre and n vertices of degree 1. Note that S,
consists of n + 1 vertices and n edges. The graph
W™ obtained from m copies of W, by identifying
their center. Prime labeling is a variant of an edge
vertex prime labeling. We begin with definition of
an edge vertex prime labeling. A bijective function
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), we have
ged(fw), f(v)) = ged(f (W), f (uv)) =

gcd(f(v), f(uv)) = 1. A graph G which admits an
edge vertex prime labeling is called an edge vertex
prime graph. The concept of an edge vertex prime
labeling has been originated by Jagadesh and
BaskarBabujee [3] and they proved the existence of
the same paths, cycles and star K ,,. In [4], they also
proved that an edge vertex prime graph for some
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class of graphs such as generalized star, generalized
cycle star, p + q is even for GOK;,,GOP,,GOC,.
Parmer [5] investigated an edge vertex prime graph
of wheel graph, fan graph, friendship graph. Also,
they have [6] further determined that K ,, for every
n andKs, for n = {3,4,...,29} are an edge vertex
prime graph.

In [7], we proved that triangular and rectangular
book, butterfly graph with shell, Drums D,,, Jahangir
Jn3,and J, 4 are an edge vertex prime graphs. Also
in [8], we determined that double star B, ,,
subdivision of B,, ,, and K ,,, comb graph, spider, H-
graph of path P,, and coconut tree are an edge vertex
prime graph. We [9] have obtained some class of
graphs such as p +q is odd for GOW,, GOf,,
GOE,, p+gq is even for GOB,, C,0K,,OF,,
Umbrella graph U(m,n), crown graph, union of
cycles for C,UC, U C,n = 0(mod3), C,UC,U
C,VU..UC,, n=0(mod5) are an edge vertex
prime graph.

In section 2, we investigate union of some graphs

p+q is even for GUK;,,GUB, and
CnUK1 4, G UR, C,UC,when  n = 0,2(mod 3),
K; nUC,

when m is even,n = 0(mod 3)andm is odd

n = 0, 1(mod 3) are an edge vertex prime.

In section 3, we prove that one point union of graphs
such asW,™, n is even and n = 3,5,7,9 and cycle
C'on=3,4,56,7,9,11 are an edge vertex prime.

II.  UNION OF GRAPHS

In this section, we now give some union of graphs
are edge vertex prime.

Theorem 2.1. If G(p,q) has an edge vertex prime
graph with p + q is even, then there exists a graph
from the class GUK;,,n =1 that admits an edge
vertex prime graph.

Proof. Let G(p,q) be an edge vertex prime graph
when p+q is even, with bijective function
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f:V(G)UE(G) - {1, 2, ...,p + q} with property that
given any edge uv € E(G), the numbers f(u), f(v)
and f(uv) are pairwise relatively prime. Consider
the graph K, ,, with vertex set {u,v;:1 < i < n} and
edge set {uv;:1 <i < n}. We define a new graph
G, = GUK; , with vertex set V; = V(G)U{u,v;:1 <
i<n} and edge set E; =EU{uv;:1<i<n}
Define a  bijective  function g:V;UE; -
{1,2,3,..,.p+qp+q+1,..,p+q+2n+1} by
gw) = f(), forall v e V(G) and g(uv) = f(uv)
for all uv € E(G), g(u) = p, where p is choose the
largest prime number intheset {p+q+ 1,p+q +
2,..,p+q+2n+1} and label the edge set
{uv;:1 < i < n} by remaining even labels and label
the vertex set {v;: 1 < i < n} by the remaining odd
labels. To show that G; is an edge vertex prime
graph. Already, G is an edge vertex prime graph, it
is enough to prove that for any edgeuv € Ej, which
is not in G, the numbers g(u), g(v) and g(uv) are
pairwise relatively prime. It is easily verified that,
for any edge wv € Ej,ged(gw),gw)) =1,
ged(gw),gwv)) =1,  ged(gw), g(uv)) = 1.
Hence G; = GUK;,,n > 1 is an edge vertex prime
graph.

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

Proof. Let G(p, q) be an edge vertex prime labeling
graph when p + q is even, with bijective function
f:V(GUE(G) - {1, 2,...,p+q} with property
that given any edge uv € E(G), the numbers
f(u), f(v) and f(uv) are pairwise relatively prime.
Consider the graph B, with vertex set {u;:1 <i <
n} and edge set {u;u;11: 1 < i <n— 1}. We define
a new graph G; = GUP, with vertex set V; =
VU{ui:1<i<n} and E; = EU{yu;;1:1<i <
n — 1}. Define a bijective function g:V;UE; —
{1,23,...,.p+qp+q+1,..,.p+q+2n—-1} by
g) = f(w) for all veV(G) and g(uv) = f(uv)
for all weE(G),gw)=p+q—1+2i for
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1<i<nguu,) =p+qg+2ifori<i<n-—
1. 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. Label the
vertices and edges of path B, is consecutive positive
numbers. It is easily verified that, for any edge
€ By, ged(g(w),g(w)) =1, ged(g(w), guv)) =
1, ged(g(v), g(uv)) = 1. Hence G; = GUB, is an
edge vertex prime graph.heorem 2.3. The
disconnected graph C,UK;,,m >3 is an edge
vertex prime graph.

Proof. Consider the disconnected graph G =
CnUKy,. Let V(C,)={v:1<i<m} and
V(K1) = {w,u;: 1 < i <n}, where u is the centre
of Kin, E(Cp) = {01V, 0014101 ST Sm —
LEK1, n=uui1<i<n Also, V(G)=m+n+1 and
|E(G)] =m+n. Define a bijective function
f:V(G)UE(G) - {1,2,....2m + 2n + 1}, by
fw) =1, flup)) =2i+1for 1<i<n, f(uy) =
2i for 1<i<nf(v)=2m+2n+1,f(v) =
2n+2i—1 for 2<i<m,f(vv;yq) =2n+2i
fori<i<m-1,f(vv,) =2m+ 2n.

Next, we show that the property of an edge vertex
prime graph.

Forany1 <i<n,
gcd(f(u),f(ui)) =gcd(1,2i+1) =1,
ged( f), fuw)) = ged(1,20) = 1,

ged( f(w), f(uw)) = ged(2i + 1,2i) = 1,since
they are consecutive positive numbers. For any
2<i<n,

gedi f (vy), f (Vi41))
=gcd(2n+2i—1,2n+2i+1)
=1,

ng(f(Ui):f(vile))
=gcd(2n+2i—1,2n+2i) =1,
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gC'd(f(le);f(vile))
=gcd(2n+2i+1,2n+2i) =1,

ged( f(wy), f(vy)) = ged(@m + 2n + 1,2n + 3)
= 1’

ng(f(lﬁ),f(Vle))
=gcd(2m+2n+1,2n+2) =1,

ged( f(wy), f(vivy)) = ged(2n+3,2n+ 2) = 1,

gedi@ f (v1), f (V)
= ged(2m+2n+1,2m + 2n — 1)
=1,

ng(f(vl)'f(VWm))
=gcd(2m+2n+1,2m+2n) =1

ng(f(Um)'f(vlvm))
=gcd(2m+2n—1,2m+ 2n) = 1.

Therefore, for any edge uv € E(G), the numbers
f(w), f(v) and f(uv) are pairwise relatively prime.
Hence ¢ = C,,UK; ,,m = 3 admits an edge vertex
prime graph.

Theorem 2.4. The disconnected graph C,,UB,,m =
3 is an edge vertex prime graph.

Proof. Let uq,uy, ..., u,, be the vertices of cycle C,,
and vy, vy, ..., v, be the vertices of pathB,. Consider
G = C,UP, be a graph. Then V(G) = (u;,vj:1 <
i<m,1<j<n}and E(G) = {uupy, wiuj41:1 <
ISm—1Uvjvj+1:1<i<n—1. Here, V(¢)=m+nand
|E(G)] = m+n—1. Define a bijective function
f:V(G)UE(G) » {1,2,...2m+2n — 1} by
f)=2i—1 for 1 <i<m,f(uu;,1)=2i for
1<i<m-1,f(wyu,) = Zm,f(vj) =2m+
2j—1 for 1<j<nf(yv4)=2m+2j for
1<j<n-1

Next, we prove the property of an edge vertex prime
graph.

For any edge u;u; 1 € E(G),
ged(f (W), f(wir1)) = ged(2i = 1,20 + 1) = 1,
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ged(f (W), f(wuiy1)) = ged(2i — 1,2i) =1,
ged(f (wipr), f(wuig1)) = ged(2i +1,2i) = 1.
For any uyu,, € E(G),

ged(f(uy), f(uy)) = ged(1,2m —1) =1,
ged(f (u), f (uriy)) = ged(1,2m) = 1,

gcd(f(um),f(ulum)) =gcd(2m—1,2m) = 1.

Similarly, the other edges are pairwise relatively
prime. Therefore, for any edge

wv € E(G), ged(f(w), f(v)) =1,

ged(fw), fv)) =1, ged(f(@), f(u)) = 1.
Hence C,,UP,,m >3 has an edge vertex prime
graph.

Theorem 2.5.The disconnected graph C,UC,,,n = 3
admits an edge vertex prime graph, where n =
0, 2(mod 3).

Proof. Let G = C,UC, be a graph. Then V(G) =
fvi1<i<?2n} and E(G) ={vjv;;1:1<i<n-—
1UvivnUvivi+1:n+1<i<2n—1Uvn+1v2n Also,
|[V(G)| = 2n and |E(G)| = 2n. Define a bijective
function f:V(G)UE(G) - {1,2,...,4n} by f(v;) =
2i—1for 1<i<2nf(yvq) =2ifor1<i<
n—1f(viv) =2n, f(Va11V2,) =

4an, f(v;vi41) = 2i for n+1<i<2n-1.
Clearly, for any edge
uv € E(6), ged(f (u), f(v)) =1,

ged(fw), fwv)) =1,  ged(f(w), f(w)) = 1.
Hence G = C,UC,,n = 3 is an edge vertex prime
graph, where n = 0, 2(mod 3).

Theorem 2.6. The graph obtained by the duplication
of vertex v, in path B, or cycle C, is an edge vertex
prime graph.

Proof. Let G be the graph obtained by duplicating a
vertexv, of degree 2 in B,. Let v, be the duplication
of v, inG . ThenV(G') = {v,,v;:1 < i < n}and

E(G) = (vvip1:1 <i < n—13U{v v, }U{vsv,).
Here, [V(G)| =n+ 1and |E(G)| = n + 1. Define
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a  bijective  labeling  f:V(G)UE(G) =
{1,2,..2n+2} by f(vy))=2i—1 for 1<i<
nf(wvig) =2ifor1<i<n-—1,f(v,) =2n+
1, f(1vy) = 2n, f(v3vy) = 2n + 2.

Next, we show that the property of an edge vertex
prime graph.

Forany 1<i<n-1,

ged(f@), f(Wip1)) = ged(2i— 1,2i + 1) = 1,
ged(fF ), f(Wvisr)) = ged(2i — 1,20) = 1,
ged(f (Wir1), f(Wivig1)) = ged(2i +1,20) = 1,
ged(f(v), f(vy)) = ged(1,2n +1) =1,
ged(f (), f(v1v)) = ged(1,2n) = 1,
gcd(f(y), f(vyv;)) = ged(2n + 1,2n) = 1,
ged(f(v3), f(1)) = ged(5,2n+1) = 1,
gediff (v3), f(v3v3)) = gedifs,2n + 2) = 1,
gcd(f(vy), f(v3v3)) = gedi@@n + 1,2n + 2) = 1.

Therefore, for any edge € E(G), gcd(f (w), f(v)) =
1, ged(f(w), f(wv)) =1, ged(f(w), f(uv)) = 1.
Hence the graph G is duplicating a vertex v, in P,
has an edge vertex prime labeling.

Let G be the graph obtained by duplication of v,
of degree 2 in C,. Let v, be the duplication of v, in
G'. Then V({G')={v,,v:1<i<n}, and
EG") ={vv:1<i<
n — 13U{v, v, }JU{v v, JU{v3v, }. Here, V(G") =
n+1 and E(G')=n+2. Define a bijective
labeling f:V(GUE(G") = {1,2,....2n+ 3} by
f(w)=2i—1 for 1<i<n, f(yvv) =20 for
1<i<n-—1,f(vv,) =2nFf(v,) =2n+
2, f(rvy) =2n+1,f(v3vy) =2n+ 3. Clearly,
for any edge uve E(G),gcd(f(u),f(v)) =1,
ged(f(w), fun) =1, ged(f (), fun)) = 1.
Hence the graph G is duplication of v, in C,, has an
edge vertex prime graph.
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Theorem 2.7 The disconnected graph K., U C,,
(n = 3,n = 0(mod 3), m is even) is an edge vertex
prime graph.

Proof. Consider the disconnected graph G = K; ,,, U
Cp, (n = 3,n = 0(mod 3), m is even). Let
V(Kz,m) = {u, u}U{v;: 1 <i <mj}, v(c,) =
wil<i<n} and E(K,n)={wv,uv;:1<
i<m}, E(C)={wWw,ww,:1<i<n-1}
Also, |V(G)| = m+n + 2and |E(G)| = 2m + n.

Define a bijective function f:V(G)UE(G) -
{1,2,..,3m + 2n + 2} as follows. First, consider
K;m, we use (Parmer [6] proved that the same
technique K; ,,, is an edge vertex prime graph for all
m in theorem 2.1). Next, consider C,, f(w;) =
3m+2i+1forl1 <i<nf(ww;41) =3m+2i+
2for1<is<n-—1.

Clearly, for any edge uv € E(G), the numbers
f(w), f(v) and f(uv) are pairwise relatively prime.
HenceG = K, ,, U Gy,

(n = 3,n = 0(mod 3),m is even) admits an edge
vertex prime graph.

Theorem 2.8 The disconnected graph K., U C,,
(n=3,n=0,1(mod 3),misodd) is an edge
vertex prime graph.

Proof. Similar to the even case, above theorem 2.7,
only changes in first cycle, we stated the lowest
label by an edge. f(w;) =3m + 2ifor2 <i <n,

f(wy)) =3m+2n+ 2,
lfori1<i<n-1,

f(WiWH-l) =3m+2i +

f(wiw,) =3m+ 2i + 1. It is easily verified that,
for any edge uv € E(G), the numbers f(u), f(v)
and f(uv) are pairwise relatively prime.

Hence G =K, UC,,
(n=3,n=0,1(mod 3),mis even) admits an
edge vertex prime graph.
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I11.  ONE POINT UNION OF GRAPHS

In this section, we investigate one point union of
some graphs are an edge vertex prime.

Theorem 3.1 One point union of mcopies W, that
is, W™ (n is even, except n=10n—6,10n —
2,m > 1andn = 1) is an edge vertex prime graph.

Proof. Let G =W,™ be a graph. Then V(G) =
{vv;:1<i<m1<j<n}and

E@G)={vv;:1<i<m1<j<n}
U{vijvijﬂ:lSiSm,l S]
<n-1}uU

{(viivi: 1 <i<m}. Also, |V(G)| = mn+ land
|E(G)| = 2mn. Define a

bijective function
f:V(G)VE(G) - {1,2,...3mn+ 1} by f(v) =1,

f(vy)

B {Bn(i —1) + 3j; j=135..,n—1

3ni—1)+3j—-1; j=246,..,n
f(vvy)
_{3n(i—1)+3j—1; j=135,..,n—1
“3n(@i - 1) + 3j; j=246,..,n

f(Uile‘j+1) = 3n(l - 1) + 3] + 1, ] =
1,3,5,..,n—1,

flvpv;)=3n(i—-1D+3j+1, j=n

It is easily verified that, for any edge uv € E(G),
ged(fw), f() = 1, ged(f (), f(uv)) = 1,
ged(f ), f(uwv)) = 1. Hence G = W™ (n is even,
except n=10n—6,10n—2,m=>1andn = 1)
admits an edge vertex prime graph.

Theorem 3.2 One point union of W{j,_¢,m >
1 and n > 1is an edge vertex prime graph.

Proof. Let G = W{j,,_¢ be a graph. Then V(G) =

{vvj1<ism1<j< 10n — 6} and

E(G)={vv;:1<i<m1<j<10n—-6}U

m, 1<j<10n—
5306
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YU {vaVigon-e:1<i<m}. Also, V(&= 7f(vy)

m(10n — 6) + land E(G)| = _ {3(10n -2)(i—1)+3j; j=135,..,10n—3
2m(10n —6). Define a bijective function 3(10n-2)( -1 +3/ -1 j=246,..,10n—4
FiV(G) UE(G) - (1,2, ..., 3m(10n — F(vvy)

6) + 1}by f(v) = 1, _{3(10n—2)(i—1)+3j—1; j=135,..10n—3
f(vij) 3(10n —2)(i — 1) + 3j; j=246,..,10n -2

3(10n — 6)(i — 1) + 3;
3(10n — 6)(i — 1) + 3j — 1;

f(vvy)
3(10n — 6)(i — 1) + 3j — 1;
3(10n — 6)(i — 1) + 3j;

j=135,..,10n—7
j=246,..,10n—6

Consider the following cases.

Case 1.m % 2(mod 5)

fivij41) =300 —6)(i -1 +3j+1, j=
1,2,3,..,10n -7,

f(vavy) =310 —6)(i—1) +3j+1, j=10n—6
Case 2.m = 2(mod 5)

f(vijvij+1)
_ {3(1071 -6)(i—1)+3j+1;

3(10n—6)(i— 1) + 3G + 1) + 1;

fvav;) =310 -6)(i—-1)+3(G-1)+1, j=
10n — 6.

Clearly, for any edge uv € E(G), ged(f(w), f(v)) =1,
ged(f(w), f(uv)) =1, ged(f(v),f(wv)) =1. Hence

G =W, m=1andn =1 admits an edge vertex
prime.

Theorem 3.3  One point union of Wij,_,,m=>
1 and n > 1is an edge vertex prime graph.

Proof. Let G = W/}, _, be a graph. Then

V() ={vv:1<i<m1<j<10n— 2}and

E@G) ={vv;:1<i<m1< j<10n-—
2Uvivy+1:1<i<m, 1<
J<10n—3U{vilvilOn—2:1<i< mj. Also,

[V(6)| = m(10n — 2) + 1and |E(G)| = 2m(10n — 2).

Define a bijective function f:V(G)UE(G) —
{1,2,..,3m(10n — 2) + 1}by f(v) = 1,

Published by: The Mattingley Publishing Co., Inc.

f(Vicon-2)) =30 —2)(— D +3j+1, j=
10n — 2.

Consider the following cases.

j=135,..,10n—7

j=246,..10n _Cgse 1.m # 4(mod 5)

fjvie) =300 -2 -1 +3j+1, j=
1,2,3,...,10n — 3,

f(vvy) =3(10n—-2)( -1 +3j+1, j=10n—-2
Case 2.m = 4(mod 5)

f(vij Uij+1) =

{3(10n -2)(-1)+3j+1;
310n—-2)( -1 +3G+1) - 1;
310n—-2)( -1 +3(G-1+1, j=10n-2.

J=123,..,10Cwdly, for any edge uv € E(G), ged(f(w), f(v)) =1,
j=10n

gcd_(jz(u),f(uv)) =1, gcd(f(),f(uv)) = 1. Hence
G=W{,_,m=1andn =1 admits an edge vertex
prime graph.

Theorem 3.4 One point union of m copies W3 is an
edge vertex prime graph.

Proof. Let G = W3" be a graph. Then V(G) =
{v,v;1<i<m1<;<3} and EG) =
{ovj:1<i<sm1<j<3}u{vvi1<i<
m, 1</<2U { vilvi3:1<i<m). Also,
IV(G)| = 3m + land |E(G)| = 6m.

Define a bijective function f:V(G)UE(G) -
{1,2,....9m + 1}by f(v) = 1.

Consider i*" copy of the following cases.
Case 1. Even number of copies, that is, i = 2,4,6, ...

9(i—1)+3j—1;

_ j=13
f(vij)_{9(i—1)+3j

j=2
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=13

9(i—1) + 3j;
f(m’ij)={(l Y j=2

9(i—1) +3j — 1;
foyvij) =9G - 1D +3j+1, j=12
f(vilvij) =9(—-1)+3j+1, j=3.

Case 2.0dd number of copies, that is, i = 1,3,5, ...

9(i — 1+ 3j;); j=1
floy)=49G-1D+3j-1; j=2
9(i—-1)+3j—-2; j=3
(G- +3j-1  j=13
f(vvij)_{9(i—1)+3j j=2
f(vijvij+1)
_{9(i—1)+3j+1; j=12,
S BE-1D+3(G+1); j=2

flouvy)=9G-1D+3j+1, j=3.

It is easily verified , for any edge uv € E(G), the
numbers f(u),f(v) and f(uv) are pairwise
relatively prime. Hence G = W3" admits an edge
vertex prime graph.

Theorem 3.5 One point union of m copies W5 is an
edge vertex prime graph.

Proof. Let G =WZ" be a graph. Then V(G) =
{vv;:1<i<m1<j<5) and
E(G)={vv;:1<i<m1<j<5}u
{vjvj:1<i<m1<j<4}u
{fviivis:1 <i<m}.  Also,
5m + land |E(G)| = 10m.

V()| =

Define a bijective function f:V(G)UE(G) -
{1,2,...,15m + 1}by f(v) = 1. Consider i*" copy of
the following cases.

Case 1. Even number of copies, thatis, i = 2,4,6, ...

C(15G—1) +3j - 1;
f(vij)_{15(i—1)+3j

j=135
j=24
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j=135

15— 1) + 3j;
f(UUij):{ (L )+ J j:2,4‘

15( — 1) +3j — 1;
foyvy) =15G -1 +3j+1, j=1234
fvav;) =15 -1 +3j+1, j=5.

Case 2.0dd number of copies, that is, i = 1,3,5, ...

15(i — 1 + 3j;) j=13
flv;)=<415G-D+3j-1, j=24
15(i—1)+3j - 2; j=5
(15G-1)+3j—-1;, j=135
f(””if)‘{15(i—1)+3j j=24
f(vijvij—i-l)
_{ 15(i—1)+3j+1; j=123
S5 —-1)+3j+3; j=4

fvav;) =151—-1+3j+1, j=5.

Therefore, for edge uv € E(G),
ged(f(w), f(») = 1, ged(f (), f(uv)) = 1,
gcd(f(), f(wv)) = 1. Hence G = W™ admits an
edge vertex prime graph.

any

Theorem 3.6 One point union of m copies W5 is an
edge vertex prime graph.

Proof. Let G = W;* be a graph. Then V(G) =
{v,v;;:1<i<m1<j<7}and

E@G) ={vv;:1<i<m1<j<7}u
{Uijvij+1:1 <i<ml1<j<6}u

{(viivi7:1 < i <m}. Also, |V(G)| =7m +
land |[E(G)| = 14m.

Define a bijective function f:V(G)UE(G) -
{1,2,...,21m + 1}by f(v) = 1. Consider i*" copy of
the following cases.

Case 1. Even number of copies, thatis, i = 2,4,6, ...

C(21G-1D+3j-1;  j=1357
f(vy) = {210‘ —1)+3j j =246
5308
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j=1357

21(i — 1) + 3j;
f(vvi,-) = { / j=246

21(i—1) +3j — 1;

Subcase 1la.m # 4(mod 10)
floyvij) =21G0—-1D+3j+1, j=123456
floavy;)=21G-D+3(+D+1, j=7.
Subcase 1b.m = 4(mod 10)

foyvije) =21G-1D+3j+1, j=12345

foyvje) =21G-D+3(G+1)+1, j=6
flopv;)=21(1-1D+3j-2, j=7.

Case 2.0dd number of copies, thatis, i = 1,3,5, ...

21(i — 1) + 3j; j=135
flv;)=421G-1D)+3j - 1; j=246
21(i —1) + 3j — 2; j=7
(21— +3j—-1; j=1357
flov;) = {Zl(i —1)+3j j=246

foyviye) =21G-1D+3j+1, j=12345
flvav;)=21(1—-1+3j+3, j=6.
fwvy) =210—-1) +3j + 1, j=7

Clearly, for any edge uv € E(G), the numbers
fw), f(v) and f(uv) are pairwise relatively prime.
Hence G = W7 admits an edge vertex prime graph.

Theorem 3.7 One point union of m copies Wy is an
edge vertex prime graph.

Proof. Let G =Wg" be a graph. Then V(G) =
{v,vi]- :1<i<m,1 SjS9}and

E@G)={vv;:1<i<m,1<j<9}u
(vyvj 1 <i<m1<j<8}u

{(Vi1v9:1 < i < m}. Also, [V(G)| =9m +
tand |E(G)| = 18m.
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Define a bijective function f:V(G)UE(G) -
{1,2, ...,27m + 1}by f(v) = 1. Consider i*" copy of
the following cases.

Case 1. Even number of copies, that is, i = 2,4,6, ...

Flog) = {27@' ~1)+3j-1; j=13579
Vil T127(6i - 1) + 3j j=2468

(270 — 1) + 3j; j=13579
fovy) = {27(1' —1)+3j-1; j=2468

f(vijvij+1) =27(i—1)+3j+1, j
=1,2,3,4,5,6,7,8

fopv;) =27G-1D+3j+1, j=9.

Case 2.0dd number of copies, that is, i = 1,3,5, ...

27(i — 1) + 3j; j=1357
flvy)=4927G-1D +3j - 1; j=24,68
27(i—1) +3j — 2; j=9
(27— +3j-1; j=135,7
flov;) = {27(1' —1)+3j j=24,68
f(vij Uij+1) = 27(l — 1) + 3] + 1, ]
= 1,2,3,4,5,6,7

Subcase 2a.m # 7(mod 10)
flov;)=27G-D+3j—1, j=09,
fijvij1) =27G-1D)+3j+1, j=8,
floavy) =27G-1)+3j-2, j=09.
Subcase 2b.m = 7(mod 10)
flovij) =27G-D+3j+1, j=9
fijvij11) =27G-D+3G+1), j=8
floav;)=27G-1D+3j—1, j=9.

Clearly, for any edge uv € E(G), the numbers
f(u), f(v) and f(uv) are pairwise relatively prime.
Hence G = Wg" admits an edge vertex prime graph.

Theorem 3.8 One point union of m copies of C*,
n=3,5,7,9,11 is an edge vertex prime graph.
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Proof.Let ¢ = CI*, (n=3,5,7,9,11) be a graph.
Then V(@) ={vv;:1<i<ml1<j<n-1}
and E(G) = {vv;,vv(p_1: 1 S i <m}uU
vjvjl<isml<j<n-2} Also,
[V(G)| = m(n—1) + 1and |E(G)| = mn.

Define a bijective function f:V(G)UE(G) -
{1,2,....2mn—m+ 1}by f(v) = 1. Consider i‘"
copy of the following cases.

Case 1.0dd number of copies, thatis,i = 1,3,5, ...

floy)=2ni—-D+2G+D—1i, j

=123, ..,n—1.
=123, ..,n—2.
fv;) = 2n—1i— 2n-3), f(vvin-1))
- 2n-1)i+1.

Case 2. Even number of copies, thatis i = 2,4,6, ...

flog)=2n(G-D+2+D-(G+1), j

=1,23,..,n— 1.
fojvje) =2n(E-1D+2G+2) - +2), j
=1,23,..n— 2.

Consider the following subcases.

Subcase 2a. Consider n = 3, 5, 9, if we take n= 7,
then m # 2(mod 6) and if we take n = 11, then
m # 4(mod 10).

fvy) =Cn—-1i+ 1,f(vvi(n_1)) = (2n — 1)i.
Subcase 2b. If we take n = 7, then m = 2(mod 6)
and if we take n = 11, then m = 4(mod 10).
f(vv;1) = (2n — 1)i,f(vvi(n_1)) =2n-1i+1.

Clearly, for any edge uv € E(G),
ged(fw), f(») = 1, ged(f ), f(w)) =1,
gcd(f (W), f(uwv)) = 1. Hence G = C* admits an
edge vertex prime graph.

Theorem 3.9 One point union of m copies of C, is
an edge vertex prime graph.
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Proof. Let G =CJ* be a graph. Then V(G) =
{v,v;:1<i<m,1<j<3}and

E(G) = {vv;,vvi3: 1 < i <mjU{v;v 41 <
<m1<j<2}

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

Define a bijective function f:V(G)UE(G) -
{1,2,....7m+1}by f(v) =1

Consider it" copy of the following cases.

Case 1.0dd number of copies, that is, i = 1,3,5, ...
floy)=8G-D+2(+1—i j=123

foyvie) =80 —-D+2(G+2) -G +1), j
=1,2

f(UUil) =7i— S,f(vvi3) = 7(l + 1) + 1.
Case 2. Even number of copies, that is, i = 2,4,6, ...
floy)=8(-D+2(+D—-(+1), j=123

foyvij) =8 —-1D+2G+2)—-(+2), j=
1,2

fov) =70 -1+ 1, f(vv3) = 7L

Therefore, for any edge uv € E(G), the numbers
fw), f(v) and f(uv) are pairwise relatively prime.
Hence G = C;* admits an edge vertex prime graph.

Theorem 3.10 One point union of m copies of Cg is
an edge vertex prime graph.

Proof. Let G =C{* be a graph. Then V(G) =
{U,Uij:]. <i Sm,l S] < S}and

E(G) = {Uvil,vvis: 1<i< m} U {vijvij+1: 1<i
<m1<j<4)

Also, |V(G)| = 5m + 1and |E(G)| = 6m.

Define a bijective function f:V(G)UE(G) -
{1,2,...,11m + 1}by f(v) = 1. Consider i** copy of
the following cases.

Case 1.0dd number of copies, that is, i = 1,3,5, ...
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floy)=12G-D+2(G+1)—i, j=12345

flojvye) =12G0-D+2G+2)—(+1), j

=1,2,3,4

f(vv;1) =11i =9, f(vv;s) = 110 + 1.

Case 2. Even number of copies, that is, i = 2,4,6, ...

floy)=120-D+2(+D—-(+1), j

=1,2,3,45

fjvip) =120-D+2(G+2) - (+2), j=
12,34

Subcase 2a.m # 4(mod 10)

f(vv;) =11i + 1, f(vy;5) = 11i.

Subcase 2b.m = 4(mod 10)

Therefore,

ged(f(w), f(v)) =1,

f(wv;) =110, f(vys) = 110 + 1.

for any edge uv € E(G),

ged(f (W), f(w)) = 1,

gcd(f(W), f(uv)) = 1. Hence G = C* admits an
edge vertex prime graph.
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