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A Graph G with n vertices is said to admit prime labeling if
its vertices can be labeled with distinct positive integers not
exceeding n such that the labels of each pair of adjacent
vertices are relatively prime. A graph G which admits prime
labeling is called a prime graph. In this paper, we
investigate the existence of prime labeling of some graphs
related to comb B;, crown C,; , Helm H,, Gear graph G,
and Friendship graph T,, , We discuss prime labeling in the
context of the graph operation namely duplication.
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INnTRODUCTION

e begin with simple, finite, connected and undirected graph G (V, E) with p vertices

and g edges. The set of vertices adjacent to a vertex u of G is denoted by N(u). For notations
and terminology we refer to Bondy and Murthy [1].

The notion of prime labeling was introduced by Roger Entringer and was discussed in a
paper by Tout [6]. Two integers a and b are said to be relatively prime if their greatest
common divisor is 1. Relatively prime numbers play an important role in both analytic and
algebraic number theory. Many researchers have studied prime graph. Fu. H [3] has proved
that the path P, on n vertices is a prime graph. Deretsky e/ al [2] have prove that the cycle C,
on n vertices is a prime graph. Around 1980 Roger Etringer conjectured that all trees have
prime labeling which is not setteled till today.

The prime labeling for planer grid was investigated by Sundaram et a/ [5], Lee.S.at.al [4]
has proved that the Wheel W, is a prime graph if and only if # is even.

Definition 1.1[7] Duplication of an edge v;v;,, of a graph G produces a new graph G,
by adding a new edge v;v;,, in such a way that N(v;) = N(v;) U{v;,;} —{vi41} and
N(vi41) = N@ip1) U {v) - {vi}.

Definition 1.2 The graph obtained by duplicating every edge by an edge of a graph G is
called duplication of G.

Definition 1.3 The comb P, is obtained from a path B, by attaching a pendent edge at
each vertex of the path B,.

Definition 1.4 The crown graph C, is obtained from a cycle C, by attaching a pendent
edge at each vertex of the n-cycle.

Definition 1.5 The Helm H, is a graph obtained from a Wheel by attaching a pendent
edge at each vertex of the n-cycle.
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Definition 1.6 The Gear graph G, is, the graph obtained from wheel W, = C, + K; by
subdividing each edge of the n- cycle.

Definition 1.7 The Friendship graph T,, is set of n triangles having a common central
vertex.

In this paper we proved that the graph obtained by duplicating every pendent edge by an
edge in comb P, , crown C, , Helm H,, ,the graph obtained by duplicating every alternate rim
edge by an edge in crown C, , Helm H, , Gear graph G, and the graph obtained by
duplicating every edge by an edge except the incident edges of central vertex in Friendship
graph T;, are all prime graphs.

M AIN RESULTS

heorem 2.1 The graph obtained by duplicating every pendent edge by an edge in
comb B, is prime graph.
Proof. Let V(P;)={u;,v;/ 1<i<n}
E(B)={ujui1/1<i<n—-1}U{yy;/ 1<i<n}
Let G be the graph obtained by duplicating every pendent edge by an edge in comb B,

and let the new edges be w vy, upvy,..,unv, by duplicating the pendent edges
U Uy, UpVy , .., Up Yy, TESpECtively,

Then V(G) = {w;,v;,uj,vi/ 1 <i<n}
— [Uit%i+1
E(G) = {2
<isn—-1u{wyw,uv /1<i<n}U{uui,uug,/1<i<n—1}
V(G)| =4n, |E(G)|=5n-3
Define a labeling f : V(G) - {1,2,3, ..., 4n} as follows.
Let  f(uw)=1,f(v)=2,f(u) =3,f(v)) =4
For2<i<n andi # 1(mod 3)
fw)=4i-1, fw) =4, flu)=4-3, f(v) =4i—-2,
For2<i<n and i = 1(mod 3)
fw)=4i—-3, fw)=4i—-2, f(up)=4i—-1, fQ) =4i,
For2<i<n-—1 andi # 1(mod 3)

gcd(f(ui),f(vi)) = gcd(4i —1,40) =1, gcd(f(u{),f(vi’)) =gcd(4i—3,4i—2) =1
Suppose i = 0(mod 3) then i+ 1 = 1(mod 3)

ged(f(w), f(uy1)) = ged(4i— 1,4+ 1) —3) = ged(4i—1,4i+1) =1
as these two number are consecutive odd integers
ged(f(u), f(uiyy)) = ged(4i—1,4(+1)—1) = ged(4i—1,4i+3)=1
ged(f(u), f(uiy1)) = ged(4i—3,4(i+1)—3) = ged(4i—3,4i+1) =1
as these two numbers are odd and their difference is 4 and they are not multiples of 4
Suppose i = 2(mod 3) then i+ 1 = 0(mod 3)
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ged(f(w), f(uyy)) =ged(4i—1,4(+1)—1) = ged(4i—1,4i+3) =1
as these two numbers are odd and their difference is 4 and they are not multiples of 4
ged(f(u), f(uiyy)) = ged(4i—1,4(+1)—3) = ged(4i—1,4i+1) =1
as these two number are consecutive odd integers
ged(f(u), f(uyy)) = ged(4i—3,4(+1)—1) = ged(4i—3,4i+3) =1
as these two numbers are odd and their difference is 6 and they are not multiples of 6
For2<i<n-—1 and i = 1(mod 3)
gcd(f(ui),f(vi)) =gcd(4i—3,4i—2) =1
gcd(f(u{),f(v{)) =gcd(4i — 1,4i0) =1
gcd(f(ui),f(uiﬂ)) =gcd(4i—3,4(+1)—1)= ged(4i—3,4i+3) =1
as these two numbers are odd and their difference is 6 and they are not multiples of 6
ged(f(ui—y), f(u)) = ged(4(i— 1) —1,4i —3) = ged(4i —5,4i—3) =1
as these two number are consecutive odd integers
ged(f(wiy), f(u)) = ged(4i—5,4i—1) =1
as these two numbers are odd and their difference is 4
ged(f(u), f(uiyy)) = ged(4i—3),4(i+1)—3)= ged(4i—3,4i+1) =1
ged(f(ui_y), f(u)) = ged(4(i—1)—3,4i—3) = ged(4i—7,4i—3) =1
ged(f(u), f(uyy)) = ged(4i—1,4i+3)=1
as these two numbers are odd and their difference is 4
Thus f is a prime labeling.
Hence G is a prime graph.
Mlustration 2.1

Fig. 1. Prime labeling of duplication of every pendent edge by an edge in comb Pg

Theorem 2.2. The graph obtained by duplicating every pendent edge by an edge in
Crown C,, is a prime graph for all n > 3.

Proof: LetV(Cp)={u,v; / 1 <i<n}
ECi)={wup /1 <i<n—1}U{wv;/1 <i<n}v{uu}

Let G be the graph obtained by duplicating every pendent edge by an edge in Crown Cj,
and let the new edges be ujv;,uyv,,.., u,v, obtained by duplicating the pendent edges
U Vq, UpVy , ..., Uy Uy, TESpEcCtively,
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Then V(G) = {u;, v, ui,vi/ 1 <i<n}
E(G) = {wiuipr, witip, Wit /1 < iSn— 13U {ww, uiy; /1 <0
S n}U {unly, Up U, Untly }
V(G)| = 4n, |[E(G)| = 5n
Define a labeling f : V(G) - {1,2,3, ...,4n} as follows.
For1<i<n andi % 0(mod 3)
fu)=4i-3, fw)=4i-2, fu)=4i-1, f(v}) =4,
For1<i<n and i = 0(mod 3)
fu)=4i-1, f(w) =4, flu)=4i-3, f(v) =4i-2
Since f(u,;) =1
ged(f(uy), f(v) =1, ged(f(w), f(uz)) =1, ged(f(wy), fup)) =1,
ng(f(ul)'f(un)) =1, ng(f(uﬂ'f(u%)) =1,
ged(f (u,), f(uy)) =ged(4n —3,3)=1, for n % 0(mod 3)
ged(f(uy,), f(uy)) =ged(dn—1,3)=1, for n= 0(mod 3)
For2<i<n-—1 andi # 0(mod 3)
ged(f(w), f(v)) =ged(4i—3,4i—2) =1
ged(f (), f(v)) = ged(4i — 1, 40) =1
Suppose i = 1(mod 3) then i+ 1 = 2(mod 3)
ged(f(w), f(uiy1)) = ged(4i —3,4( +1) —3) = ged(4i—3,4i+1) =1
as these two numbers are odd and their difference is 4 and they are not multiples of 4
ged(f(u), f(ulyy)) = ged(4i—3,4(+1)—1) = ged(4i—3,4i+3) =1
as these two numbers are odd and their difference is 6 and they are not multiples of 6
ged(f(u), f(uyy)) = ged(4i—1,4(i+1)—3) = ged(4i—1,4i+1) =1
as these two number are consecutive odd integers
Suppose i = 2(mod 3) then i+ 1= 0(mod 3)
ged(f(w), f(ugy1)) = ged(4i —3,4( +1) — 1) = ged(4i—3,4i+3) =1
as these two numbers are odd and their difference is 6 and they are not multiples of 6
ged(f(u), f(uiyy)) = ged(4i—3,4(+1)—3) = ged(4i—3,4i+1) =1
ged(f(u), f(uiyy)) = ged(4i—1,4(i+1)—1) = ged(4i—1,4i+3) =1
as these two numbers are odd and their difference is 4 and they are not multiples of 4
For2€<i<n-—1 and i = 0(mod 3) theni+ 1 Z 0(mod 3) and i — 1 # 0(mod 3)
ged(f (wy), f(v) = ged(4i — 1,40) =1
gcd(f(u{),f(v{)) =gcd(4i —3,4i —2) =1
as these two number are consecutive integers

ged(f(w), f(wiy1)) = ged(4i— 1,4 +1) —3) = ged(4i—1,4i+1) =1
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as these two number are consecutive odd integers
ged(f(uiy), f(u)) = ged(4(i—1)—3,4i—1) = ged(4i—7,4i—-1) =1
as these two numbers are odd and their difference is 6 and they are not multiples of 3 and 6
ged(f (ui—1), f(u))) = ged(4i—7,4i-3) =1
ged(f(u), f(ufy)) = ged(4i—1),4(+1)—1) = ged(4i—1,4i+3) =1
gcd(f(u{),f(uiﬂ)) = gcd(4i—3,4i+1) =1
as these two numbers are odd and their difference is 4 and they are not multiples of 2 and 4
Thus f is a prime labeling.
Hence G is a prime graph.
Ilustration 2.2

Fig. 2. Prime labeling of duplication of every pendent edge by an edge in Crown Cg

Theorem 2.3. The graph obtained by duplicating every pendent edge by an edge in Helm
H,, is a prime graph for all n = 3.

Proof. Let V(H, ) ={c,u;,v; / 1 <i<n}
E(H, )={cupuv; /1<i<n}U{yu/1<i<n-—1}v {uu,}

Let G be the graph obtained by duplicating every pendent edge by an edge in Helm H,,

and let the new edges be ujv;,uyv,,...,u,v, obtained by duplicating the pendent edges
U Vg, Uy Vs , ..., Un Uy, Tespectively, Then

V(G) = {c,u;v,u,vi/ 1<i<n}

E(G) = {cupuwy, cuj,wivi /1 < i< npU U, WU Uiy, /1S i<n—1}U
{ UpUy, Up ui: u7’1u1 }

[V(G)| =4n+ 1, |[E(G)| = 7n,
Define a labeling f : V(G) —» {1,2,3,...,4n + 1} as follows
Let f(e)=1,f(w) =2 f(vy)=3, f(w) =4, and f(v}) =5
For2<i<n andi % 1(mod 3)
fw)=4i-1, fw)=4i-2 fu)=4i+1, f(v) =4
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For2<i<n and i = 1(mod 3)
fw)=4i+1, f(u)=4i—-1
Since f(c) =1
ged(f(e), fu)) =1, ged(f(c), f(up)) =1, ged(f(uy), f(un)) =ged(2,4n—1) = 1.
ged(f (), f(up) =ged(4n —1,4) =1, ged(f(uy), f(up)) = ged(2,4n+1) = 1
For2<i<n-—1andi # 1(mod 3)
gcd(f(ui),f(vi)) =gcd(4i—1,4i—2) =1
gcd(f(u{),f(v{)) =gcd(4i + 1,4i) =1
Suppose i = 0(mod 3) then i+ 1 = 1(mod 3)
ged(f(w), f(uiy1)) = ged(4i—1,4( + 1)+ 1) = ged(4i—1,4i+5) =1
as these two numbers are odd and their difference is 6 and they are not multiples of 6
ged(f(u), f(uiyy)) = ged(4i—1,4(+1)—1) = ged(4i—1,4i+3)=1
ged(f(u), f(uiy1)) = ged(4i+1,4(+1)+1) = ged(4i+1,4i+5)=1
as these two numbers are odd and their difference is 4 and they are not multiples of 4
Suppose i = 2(mod 3) then i+ 1= 0(mod 3)
ged(f(w), f(uiy1)) = ged(4i—1,4((+1)—1) = ged(4i—1,4i+3) =1
as these two numbers are odd and their difference is 4 and they are not multiples of 4
ged(f(u), f(ulyy)) = ged(4i—1,4(+1)+1) = ged(4i—1,4i+5) =1
as these two numbers are odd and their difference is 6 and they are not multiples of 6
god (f(u), f(wi41)) = god(4i+1,4(i+1) —1) = ged(4i+1,4i +3) = 1
as these two number are consecutive odd integers
For2€i<n—1 and i = 1(mod 3) theni+ 1 # 1(mod 3) and i — 1 # 1(mod 3)
ged(f(w), f(v)) = ged(4i+1,4i—2) =1

as one of these numbers is odd and other is even and their difference is 3 and they are not
multiple of 3.

ged(f (up), f(v))) =ged(4i — 1,4i) =1
as these two number are consecutive integers
ged(f(w), f(uyr)) = ged(4i+1,4( +1) — 1) = ged(4i+1,4i+3) =1
as these two number are consecutive odd integers
ged(f(uiy), f(u)) =ged(4(i—1)—1,4i+ 1) = ged(4i—5,4i+1) =1
as these two numbers are odd and their difference is 6 and they are not multiples of 3 and 6
ged(f (ui-1), f(u)) = ged(4i—54i—-1) = 1
ged(f(u), f(ujyy)) = ged(4i+1),4(+ 1) +1) = ged(4i+1,4i+5) =1
gcd(f(u{),f(qu)) = gcd(4i—1,4i+3)=1
as these two numbers are odd and their difference is 4
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Thus f is a prime labeling.
Hence G is a prime graph.
Hlustration 2.3

Fig. 3. Prime labeling of duplication of every pendent edge by an edge in Helm H

Theorem 2.4. The graph obtained by duplicating every alternate rim edge by an edge in
Crown C,; is a prime graph if n is even.

Proof: LetV(Cp ) ={u;,v; / 1 <i<n}
E(C;)={uujp/1<i<n-1}U{yv/1<i<n}v {u,u}

Let G be the graph obtained by duplicating every alternate rim edge by an edge in Crown

C;; and let the new edges be uju,, uzuy, ..., u,_,u, obtained by duplicating the alternate rim
edges u Uy, Uzly , ..., Up_1 Uy, Tespectively, Then,

V(G) ={u,v,uj/ 1<i<n}
E(G) = {% <is<n-— 1} U {w v, uiv; /1 <i <n}u{ujug,,,
iisodd/1 <i<n—1}VU{ujugq,,uui,q,
iiseven/2 <i <n—2}U{u,uy, upuy, uyus}
[V(G)| = 3n and |E(G)| =9n/2
Define a labeling f : V(G) - {1,2,3, ...,3n} as follows.
Let f(u) =1, f(vy) =3n, f(u)) =3n—-1.
For2<i<n andi Z 8(mod 10)
fw)=3i—4, f()=3i-3, f(w)=3i-2
For2<i<n and i = 8(mod 10)
flu) =3i—2, f(u)) =3i—4,
Since f(u;) =1
ged(f (wy), f(w)) =1,ged(f (1), f(u2)) =1, ged(f (wy), f(wn)) =1,
ged(F (), (1)) = 1. ged(F (uy), £ (up)) = ged(3n — 4,3n — 1) = 1,
ged(f(u1), f(uz)) =ged(B3n—-1,4) =1
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For2<i<n-—1 and i # 8(mod 10)
ged(f(w), f(uiy1)) = ged(3i—4,3(1 +1) —4) = ged(3i—4,3i—1) =1
among these two numbers one is even and other is odd and their difference is 3 and they are
not multiples of 3.

gcd(f(ui),f(vi)) =gcd(3i —4,3i—3) =1
ged(f (), f(v)) = gedBi—2,3i-3)= 1
gcd(f(u{),f(ui+1)) =gcd3i—2, 3(i+1)—4)=gcd(3i—2,3i—1)=1, i iseven
as these two number are consecutive integers
ged (£(w), f(uis1)) =ged(3i—4,3(i+1)—2) =ged(3i—4,3i+1) =1, iis

even. among these two numbers one is even and other is odd and their difference is 5 and they
are not multiples of 5

ged(f(u), f(uiy1))=ged(Bi—2, 3(i +1) —2) = ged(3i —2,3i+ 1) = 1,i isodd
among these two numbers one is even and other is odd and their difference is 3 and they are
not multiples of 3

For 2<i<n-—1 and i =8(mod 10)
gcd(f(ui),f(uiﬂ)) =gcd(3i—2,3i—-1)=1
ged(f(wi_y), f(u)) = ged(3(i — 1) —4,3i —2) = ged(3i—7,3i—2) =1

among these two numbers one is odd and other even and their difference is 5 and they are not
multiples of 5

gcd(f(ui),f(vi)) =gcd(3i—2,3i—3) =1
gcd(f(u{),f(vi)) =gcd(3i—4,3i—3)=1

ged(f(u), f(ui_,))=ged(3i — 4, 3(i—2) —2) = ged(3i —4,3i—5) =1, i isodd

as these two numbers are consecutive integers.
gcd(f(ui),f(ulfﬂ)) =gcd(3i—2,3((+1)—-2) = ged(B3i—2,3i+1) =1 .

among these two numbers one is odd and other is even and their difference is 3 and not
multiples of 3.

Thus f is a prime labeling.

Hence G is a prime graph.

Ilustration 2.4

Fig. 4. Prime labeling of duplication of every alternate rim edge by an edge in Crown Cj
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Theorem 2.5. The graph obtained by duplicating every alternate rim edge by an edge in
Helm H,, is a prime graph.

Proof.Let V(H,)={cu;,v; / 1<i<n}
E(H,) ={cu,uv; J1<i<n}U{wu/1<i<n—1}v {uu,}

Let G be the graph obtained by duphcatlng every alternate rim edge by an edge in Helm
H,, and let the new edges be ujuy, Uzliy, ..., U,_1 U, obtained by duplicating the alternate rim
edges U Uy, Usly , ..., Uy_q U, Tespectively, Then,

V(G) = {c,u;,v;,u;/1 < i <n}
I, !
w vy, Uy, U o
E(G) =icu;cuj,———<i<n U{—L HlSiSn—l}U Sy
<n-—1, iisodd} U {wuj,,, uju;p, /1 < i <n—2,iiseven} U {uyuy, uyui, upu, } .

13n
V(@] =3n+1, |E@G)| ==

Define a labeling f : V(G) - {1,2,3,...,3n + 1} as follows
Let fle)=1
For 1< i <n andi Z 2(mod 10)
fw)=3i—-1, f(w)=3i, f(u)=3i+1
For1<i<n and i = 2(mod 10)
fw)=3i+1, f(u)=3i—-1
Since flce)=1
ged (f(0), f(w)) =1, ged(f(c), f(u)) =1, ged(f(un), f(u1)) = ged(Bn—1,2) = 1

if n is even
ged(f(uy), f(uy)) =ged(3n—1,4) =1ifniseven
gcd(f(u,’l),f(ul)) =gcd(3n+1,2) =1ifniseven
Fori1<i<n-—1andi # 2(mod?5)
gcd(f(ui),f(qu)) =gcd(3i—1,3(i+1)—1)=ged(3i—1,3i+2)=1

among these two numbers one is odd and other is even and their difference is 3 and they are
not multiples of 3

gcd(f(ui),f(vi)) =gcd(3i—1,3i) =1

gcd(f(u{),f(vi)) =gcd(3i+1,30) =

ged(f(u), f(ui1)) =ged(Bi+1,3( + 1) — 1) = ged(3i + 1,3i +2) = 1, if i is even
as these two number are consecutive integers

ged(f(u), f(uiy))=ged@Bi+1, 3(+1) +1) = ged(Bi+1,3i +4) = 1, ifiis odd

among these two numbers one is odd and other is even and their difference is 3 and they are
not multiples of

3 gcd (f(ui),f(ulfﬂ)) =gcd(3i—1,3((+1)+1) = ged(3i—1,3i+4) =1, if iis even.
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among these two numbers one is odd and other is even and their difference is 5 and they are
not multiples of 5.

For2<i<n-1 andi= 2(mod 10)
ged(f(u), f(uy1)) =ged(Bi+1,3(+1)— 1) = ged(3i+1,3i+2) =1
ged(f (), f(u41)) =ged(Bi—1,3i+2) =1
ged(f(v), f(w)) =ged(3i,3i-1)=1
ged(f(wi_y), f(u)) =ged@BGE—1) +1, 3i—1) = ged@Bi—2,3i—1)=1
as these two numbers are consecutive integers.
ged(f(uiy), f(u)) = gedBGE—1)—1,3i+1) = ged@Bi—4,3i+1)=1 .

among these two numbers one is odd and other is even and their difference is 5 and they are
not multiples of 5

ged(f (u)), f (uis1)) =ged(Bi — 1,3i +2) = 1
ged(f (uy), f(ulr)) = gedBi+1,3( + 1) +1) = ged(Bi+1,3i+4) = 1

among these two numbers one is odd and other is even and their difference is 3 and they are
not multiples of 3

Thus f is a prime labeling.
Hence G is a prime graph.
Ilustration 2.5

Fig. 5. Prime labeling of duplication of every alternate rim edge by an edge in Helm Hy

Theorem 2.6. The graph obtained by duplicating every alternate rim edge by an edge in
Gear graph G,, is a prime graph.

Proof. Let V(G,) = {c,u;,v;/1 <i<n}

E(G) ={cv;,uv; /1 <i<n}U {yu,,/1<i<n—1} U{u,u,}

Let G be the graph obtained by duplicating every alternate rim edge by an edge in Gear
graph G, and let the new edges be ujuy, uzuy, ..., u,_ U, obtained by duplicating alternate
rim edges be u u,, Uy, ..., Uy_1 U, respectively, Then

V(G) ={c,u,v,ui/ 1<i<n}

E(G) = {cv,wv,uivi /1 <i<n}uU{uu, /1 <i<n—1}U {uujq, Ui, /1
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<i<n-2iiseven}U {ujuj /1 <i<n-—1iisodd}VU {u,uy, upuy,uyus}
V(@) =3n+1, |[E(G)| =11n/2

Define a labeling f : V(G) - {1,2,3,...,3n + 1} as follows
Let flo)=1
For 1< i <n andi Z 2(mod 10)

fw)=3i—-1, f)=3i, fu)=3i+1
For1<i<n and i = 2(mod 10)

fw)=3i+1, f(u)=3i—1
Since fle) =1

ged(f(c), f(v))=1,for1<i<n
Similar to theorem 2.5 we can show that for all other pair of adjacent vertices ged is 1
Thus f is a prime labeling.
Hence G is a prime graph.
Ilustration 2.6

Fig. 6. Prime labeling of duplication of every alternate rim edge by an edge in Gear graph G4

Theorem 2.7. The graph obtained by duplicating every edge by an edge except the edges
incident with central vertex in friendship graph T;, is a prime graph.

Proof. Let V(T,)={c,u;/ 1<i<2n+1}
E(Ty)={cu; /1 <i<2n}U {u;us4, iisodd/1 <i < 2n}

Let G be the graph obtained by duplicating every edge by an edge, except the edges
incident with central vertex, in friendship graph T,, and let the new edges be
U Uy, Uzly,..., Uy_q Uy, Obtained by duplicating the edges u Uy, Uzly , ..., Up_1 U, Tespectively,
Then

V(G) ={c,u;,uj/ 1<i<2n}
E(G) = {cuy,cui/1 < i <2n} U {u; Uiy, ujuiy, /1 <0< 2n—1,i isodd} .

V()] =4n+1, |[E(G)| =9n
Define a labeling f : V(G) - {1,2,3,...,4n + 1} as follows
For1<i<2n-—1 andiis odd

fw)=2i, f(u)=2i+2
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For1<i < 2n and iiseven

fw)=2i-1, fu)=20+1

Since f(c) =1
ged(f (o), f(w)) =1, ged(f(c), f(u)) =1
ged(f (), f (1)) = ged(2i,2(i +1) — 1)

=gcd(2i,2i+1) =1 forl<i<2n-—1andiisodd

ged (f(ulf),f(ugﬂ)) =gcd(2i +2,2(i+1) + 1)

=gcd(2i+2,2i+3)=1 forl<i<2n-—1andiisodd

as these two numbers are consecutive integers

Thus f is a prime labeling.
Hence G is a prime graph.
Ilustration 2.7

Fig. 7. Prime labeling of duplication of every edge by an edge except the edges incident with central vertex in

friendship graph T;

ConcLusion

even new families of prime labeling of graphs are investigated. To investigate more

edge duplication of prime labeling of graphs and to discuss this labeling in the context of
various graph operations is an open area of research.
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