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Abstract— Let G = (V,E) be a graph with p vertices and g edges. A bijection f:V(G) U E(G) — {1,2,3,...,p + q} is said to
be total neighborhood prime labeling if it satisfies that, for each vertex of degree at least two, the gcd of labeling on its
neighborhood vertices is one and for each vertex of degree at least two, the gcd of labeling on the induced edges is one. In this
paper we investigate total neighborhood prime labeling for comb, disjoint union of paths, disjoint union of sunlet graphs,
disjoint union of wheel graphs, graph obtained by one copy of path B, (which has n vertices) and n copies of k;,, and
joining i*" vertex of P, with an edge to fix vertex in the i*" copy of k,,, , corona product of cycle with m copies of k, and

subdivision of bistar.

Keywords— Neighborhood prime labeling, Total Neighborhood prime labeling, disjoint union of graphs, corona product of

graphs, subdivision of graph

l. INTRODUCTION

The notion of prime labeling was initiated by Roger Entringer
and was introduced in 1980’s by Tout et al [1]. Motivated by
the study of prime labeling S K Patel and N P Shrimali [2]
introduced the notion of neighborhood prime labeling and
proved many results. Further so many results have been
investigated by many researchers. Later Rajesh Kumar T J
and Mathew Varkey T K [3] introduce total neighborhood
prime labeling, and proved paths and cycles are total
neighborhood prime graphs. They also prove that the comb
graph is total neighborhood prime graph with two cases.

In this paper we investigate total neighborhood prime
labeling for comb in only one case, disjoint union of paths,
disjoint union of sunlets, disjoint union of wheels, graph
obtained by one copy of path B,(which has n vertices) and
n copies of ky ,, and joining i*" vertex of B, with an edge to
fix vertex in the i** copy of ky,,, corona product of cycle
with m copies of k; and, subdivision of bistar. Here we
consider finite graphs which are simple, connected and
undirected. We follow [4] for notations and definitions in
graph theory and Gallian [5] for all terminology regrading
prime and neighborhood prime labelings. For number
theoretical results we follow [6].

In this paper there are four sections in which section |
deals with introduction of total neighborhood prime labeling.
Section Il is about preliminaries and notations which
contains some definitions and remarks. Section Il includes
main results regarding total neighborhood prime labeling.
Section IV includes conclusion that indicates future scope of
research,

© 2018, IISRMSS All Rights Reserved

Il. PRELIMINERIES AND NOTATIONS

Definition:1. Let G = (V(G),E(G)) be a graph with p
vertices. A bijection f:V(G) - {1,2,3,...,p} is called prime
labeling if for each edge e = uv, gcd(f(u), f(v)) = 1. A
graph which admits prime labeling is called a Prime graph.
Definition:2. Let G = (V(G),E(G)) be a graph with p
vertices. A Dbijection f:V(G) - {1,2,3,...,p} is called
neighborhood prime labeling if for each vertex v € V(G) with
deg(v) > 1, ged{f(u):ue N(v)}=1. A graph which
admits neighborhood prime labeling is called a Neighborhood-
prime graph.

Definition:3. Let G = (V(G),E(G)) be a graph with p
vertices and g edges. A bijection f:V(G)UVUE(G) —
{1,23,...,p+q} is said to be total neighborhood prime
labeling if it satisfies the following two conditions:

1: For each vertex of degree atleast two, the gcd of labeling
on its neighborhood vertices is one;

2: For each vertex of degree atleast two, the gcd of labeling
on the induced edges is one.

A graph which admits total neighborhood prime
labeling is called Total neighborhood prime graph.
Definition:4. The n — sunlet graph is a graph of 2n vertices
is obtained by attaching n — pendant edges to the cycle C,
and it is denoted by S,,.

Definition:5. Bistar is a graph obtained from a path P, by
joining the root of stars S,,, and S, at the terminal vertices of
P,. Itis denoted by B, ,,.

Definition:6. A subdivision of a graph G is a graph that can
be obtained from G by a sequence of edge Subdivisions.
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Definition:7. The corona product G;0 G, of two graphs G,
and G, is defined as a graph obtained by one copy of
G, (which has p; vertices) and p, copies of G, and joining
it" vertex of G, with an edge to every vertex in the it* copy
of G,.
Definition 8: Let G = (V(G), E(G)) be a graph, u € V(G)
Ny (u) = {w € V(G)/ uw s an edge}
Ng(u) ={e € E(G)/e = uv for some v € V(G)}
Remark 1. The graphs K,where n # 3, W,,, K;,,, F,, = P, +
K, are Total neighborhood prime graph. [5]

I11. MAINRESULTS

The total neighborhood prime labeling of comb graph was
discussed in [5] with two cases, n #£0(mod6) and

n = 0(mod6). Here we proved this result without any
condition on n.

Theorem 1. The comb graph B,0 K; is total neighborhood
prime for all n.
Proof: Let vy,v,,v3,..... , U, be vertices of the pathin G =

P,O K; and u; up, us,..... , U, be the vertices joined with it.
The edges are, e; = viUq, €,= V1V, , €3 = VU, €4 = Uyl
yeee €312 = Up_1Vp, €2n-1= UpUy. T he total number of vertices
are 2n and total number of edges are 2n — 1.

[V(G)VE(G)| =4n — 1.

Define a bijection

f:V(G)VE(G) - {1,2,3....[V(G) U E(G)]} as follows.
f(v) = 2i, 1<i<n

flu))=21—-11<i<n

fle))=2n+i,1<i<2n-1

We claim that £ is a total neighborhood prime labeling.

Note that u; u,, us..... , uyare vertices of degree one.

Let v be any vertex of ,

Forv = vy, deg(v) =2

Since u; € Ny (v1), f(u;) =1 and e, ,e; € Ng (vy),
fley) =2n+1,, f(ey) = 2n + 2, so we are done.

Forv = v,,deg(v) = 2

The labels of neighbor vertices of v,, are consecutive integers
and the labels of neighbor edges of v,, are also consecutive
integers, so conditions are satisfied.

Forv=v;, 2<i<n-—1deg(v) =2

The neighbor vertices of v; are v;_;, v;4; and u;. Since
f(vi_1) =2i—2 and f(y;) = 2i — 1, therefore gcd{f(x)/
x € Ny (v;,)} = 1. The labels of incident edges of v; are
consecutive integers, therefore gcd{f (e)/e € Nz (v;)} =1
Thus f is a total neighborhood prime labeling.
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1 3 5 7 9 11
wy U2 us Uy Uy Ug
13 15 17 19 21 23
e e es er €y, €11
14 16 18 20 22
€3 €4 €g €g €10
vy Vo Vg V4 vs Vg
2 4 6 8 10 12

Example:1 Total neighborhood prime labeling of comb P;O K;

Theorem 2. The disjoint union of path graph B,, U B, is total
neighborhood prime for all m and n.

Proof: Let G = B,, UP,. v;,V,, Vs, ....., U, are consecutive
vertices of path P, and uyu,, us,.....,u, are consecutive
vertices of the path B, . e; e, e3....,e,_, are the
consecutive edges of the path B,, and ef, e}, €3, ....., e,_, are
consecutive edges of the path B,.
[V(G)|=n+m,|E(G)l=n+m-2,

[V(G) VE(G)| =2n+2m — 2.

Define a bijection

f:V(G)VE(G) - {1,2,3....|V(G) U E(G)|} as follows.
Case-1: m = even,n = even

fle)=i1<i<m-1
fle))=2m—-1+i1<i<n-1

m
f(vzl-)=2m—i,1SiS?
m
f(v21_1)=2m—l'—?,1§ .S
flu)=2m—-1—-i,1<i<

N[ 3

NS 7

n n
f@ﬁq)=2m+2n—1—i—§,lsisi

Case-2: m = even,n = odd
flep=i1<i<m-1
fleh)=2m—-1+i1<i<n-1

m
f(vzi)=2m—i,1SiS7

m m
f(UZi—1)=2m—i—?,1SiS?
n+1 n—1
flu)=2m+2n—1—-i— 5 1<i<

n+1
f(uzi—1)=2m—1+2n—i,1SisT
Case-3: m = odd, n = odd
fle)=i1<i<m-1
fleh=2m—-1+i1<i<n-1
- om+1 - m-—-1
f(vzi)=2m—l—T,1SlS
+1

m
fryoy) =2m—i,1<i<

n+1 n—1
fluz)=2m+2n—1—-i— > ,131’3T
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n+1
fluziy) =2m+2n-1-i,1 SiST
We claim that £ is a total neighborhood prime labeling, in all
of the above cases.
Note that v, , v,,, u;, u,, are vertices of degree 1.
Let v be any vertex of G and
v=v;,2<i<m-1v=u;, 2<i<n-—1bethe
vertices whose degree is two.
Ny (V)= {vi-1, Vis1}
Ny (ui)={ui-1, Uit1}
Ng (vi)={ei-1, e}
N (u)={e;_1, e}
We observe in all of the above cases by definition of f that
{f Wi1) . f(ip)} and {f (u;—1) , f (ui41)} as well as
{flei_), f(e}and {f(ej_1), f(e;)} are sets of consecutive
integers, therefore
ged{f (x)/x € Ny (v} =1
ged{f (x)/x € Ny (u)} =1
ged{f(e)/x € Ny (v))} =1
ged{f(e')/x € Ng (w)} =1
Thus G = B, U P, is total neighborhood prime graph for
every mand n.

g 111273104 659 212213 21142515201624171918 2
b

oy v Uou %ow oup ouwy WU U Uy

Example:2 Total neighborhood prime labeling of disjoint union of path
Pg U Pg.

Theorem 3. The disjoint union of sunlet graphs S,, U S,, is
total neighborhood prime for all n and m.

Proof: Let G =S, US,, with 2n + 2m vertices and 2n +
2m edges. Letu; u,, us ..., u, are the vertices of the cycle
of sunlet graph S,,, and vy, v,,vs,....., v, are the pendent
vertices of sunlet graph S,, such that u; is adjacent to v;. Let
e;= uw; , 1 <i<nand starting with e;’ which is edge
between the vertex u, and us; in clockwise direction
e/ ey, ey, ..,e) are edges of the sunlet graph
Sp- Uy, Us,us, ..., Uy, are the vertices of the cycle of sunlet
graph S,,. vi,v; v; ... v are the pendent vertices of sunlet
graph S,, such that u; is adjacent to v;. Let e; =ujvy,e; =
UiUy, ,e5= Usy, €5 = UGUS,... ., €5m = U UT.

Define a bijection

f:V(G)VE(G) - {1,2,3....|[V(G) U E(G)|} as follows.
Case:1: miseven

flu))=3i—-21<i<n

fwv)=3i,1<i<n

fle))=31i—-11<i<n

flef)=3n+i1<i<n

3

fuh) =4n+i,1<i<—

N

m
f(u’Zi)=4n+5+1+i,1SiS
f)=4n+m+1+i,1<i<m-1

m
2
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m
fvn) =4n+?+1
fle))=4n+2m+i,1<i<2m
We have to show that f is total neighborhood prime labeling,

Here vivj 1 < i <n,1<j < mare vertices of degree 1.

Let v be any vertex of G.

Letv =u;,1 <i < n with deg(v) = 2 then the set {f(w)/
w € Ny (y;) } contains two consecutive numbers or 1,
therefore gcd{f (w)/w € Ny, (u;)} = 1.The set{f(d;)/d; €
Ng (u;)} contains either two consecutive integers or numbers
of the form 3n+1,4n and 5, where n =3,4,5,... and
ged{f(d;)/d; € Np (u)} =1.

Letv = u;,1 <i < m with deg(v) = 2 then the set {f(v)/
v € Ny (u;) } contains always two consecutive numbers,
therefore gcd{f (v)/v € Ny (u;)} = 1and the set{f(e)/e €
N (u;)} contains two consecutive integers so, gcd{f (¢)/e €
Ng(up} =1
Case:2: misodd
fu)=31—-21<i<n
fw)=3,1<i<n
fle)=31i—11<i<n
flef)=3n+i1<i<n

m
Fy ) =4n+i,1<i< [7]

, m ) . m
f(uy) =4n + [7] +i,1<i< lEJ
f)=4n+m+1+i,1<i<m-1
fp) =4n+m+1
fle))=4n+2m+i1<i<2m

By the similar arguments in case-1 we can prove f is total
neighborhood prime labeling in this case.

Thus G =S, US,, is total neighborhood prime graph for
every nand m.

Example:3 Total neighborhood prime labeling of disjoint union of sunlet
S;U Sg.

Theorem 4. The disjoint union of wheel graphs W, U W, is
total neighborhood prime for all n and m.
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Proof: Let {uoyul,uz, .....,un} and  {vo vy vy, e, U}
denote the vertex sets of W, and W, respectively, where u,,
and v, are the central vertices of W, and W, respectively.
Let e e, ....,e, be the outer edges of W, and
dy dy, ..., d, be the inner edges of W,,. Let ey, ey, ..., e, be
the outer edges of W, and dy,d5, .....,d;, be the inner edges
of W,,.

Define a bijection

f:V(G)VE(G) - {1,2,3...|V(G) VU E(G)|} as follows.
Case-1: m is odd

flup) =1

fu)=i+11<i<n

fle)=n+1+i1<i<n

fd)=2n+1+i1<i<n

f(wg) =3n+m+2

m
F(ry) =3n+1+i,1<i< [7]

f(vzi):3n+1+[%]+i,1ﬁl’$[%]

fle))=3n4+m+2+i,1<i<m
fd)=3n+2m+2+i,1<i<m

We claim that f is neighborhood prime labeling.

Let v be any vertex of G.

Let v = u,, then the set {f (w)/w € Ny (u,)} contains
consecutive integers therefore gcd{f (w)/w € Ny, (uy)} =
1 and,the set {f(d;)/d; € Ng (uy)} contains consecutive
integers, so gcd{f(d;)/d; € Ng (u;)}=1.

Letv = u;,1 < i < nwithdeg(v) = 2 then the set {f (w)/
w € Ny (u;)} contains 1, therefore ged{f (w)/w €

Ny (u;)} = 1andtheset{f(d;)/d; € Ng (u;)} contains
consecutive integers, so ged{f (d;)/d; € Ng (u;)}=1.
Letv = v;,1 < i < mwith deg(v) = 2 then the set {f (w)/
w € Ny (v} and {f(d;)/d; € N; (v;)} contains two
consecutive integers, therefore,

ged{f (w)/w € Ny (v;)} =1

ged{f (dy)/d; € Ng (v)} = 1.

Case-2: mis even

fug) =1

fu)=i+11<i<n

fle)=n+1+i1<i<n
fd)=2n+1+i,1<i<n

Flv) =3n+2+2

f(vyi—) =3n+1+1i,,1<i Sm

m 2m
f(vy) =3n+2+?+i,1 SiSE
fle))=3n+m+2+i,1<i<m
fd)=3n+2m+2+i1<i<m
Proof is by similar arguments in case-1.
Thus G = W, U W, is total neighborhood prime graph for
every nand m.
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Example:4 Total neighborhood prime labeling of disjoint union of wheel
Ws U W,

Theorem 5. The graph G obtained by one copy of path
B,(which has n vertices) and n copies of k, ,, and joining
ith vertex of P, with an edge to fix vertex in the i"* copy of
ky m is total neighborhood prime for all nand m.

Proof:

Case-1: Suppose fix vertex of K; p,, is central vertex, that is
graph G obtained by one copy of path

B, (which has n vertices) and n copies of k., and joining
ith vertex of P, with an edge to central vertex in the i'" copy
of kynm. Letug u,, ..., u, be the consecutive vertices of P,
and v; is the central vertex of i* copy of k, ,, ,where
1<i<nandbev;,v;,

s U Uit o or U or Uln1ymeg1s oon o v,y be the pendent
vertices of n copies of ky ,.

Here edge set,

E(G) ={e;, ¢/ /1 <i<2n—11<j<mnj}such that

€1= U Vg, €= UgUy, €3= UyVy, €4= Uplsyee .+, €1 1= UpUp,
and e;=v; V1, €3=V1 Uy, eueens €= V1 Upnyer€ min=Vn Vsnn-
[V(G)| =2n+ mn, |E(G)| = 2n + mn — 1 thus we have
[V(G)VE(G)|=4n+2mn—1 .

Define a bijection

f:V(G)VE(G) - {1,2,3....]V(G) U E(G)|} as follows
fw)=2i,1<i<n

fv)=2i—1,1<i<n

f)=4n—-1-i,1<i<mn
fle)=2n+i,1<i<2n-1
fle)=4n—1+mn+i1<i<mn

Case-2 : Let fix vertex is any pendent vertex

Subcase-1: Let m = 1 that is, graph G obtained by one copy
of path B,(which has n vertices) and n copies of k; , and
joining i*" vertex of P, with an edge to pendent vertex in the
ith copy of kiq. Let ujuy,....,u, be the consecutive
vertices of B,, uj, uj,... u;, be the pendent vertices of n
copies of k, joined with u;. v, vy, ....., v, be the remaining
pendent vertices of n copies of k; ; joined with u;.

Here,

€1= U1UL, €=U UL,E3= Ug Uy, €4 Uy UY, €=V Up,ene .., €37-1=
u, v, are edges of G.

[V(G)| = 3n, |E(G)| = 3n — 1, thus we have

[V(G) UVE(G)| =6n—1.

Define a bijection

f:V(G)VE(G) - {1,2,3....]V(G) U E(G)|} as follows
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fw)=3L,1<i<n

f(u)=3i—-21<i<n

fw)=3i—-1,1<i<n

fle)=3n+i,1<i<3n-1

Subcase-2: Let m = 2 that is, graph G obtained by one copy
of path B,(which has n vertices) and n copies of k4, and
joining i™ vertex of P, with an edge to pendent vertex in the
it copy  of ki ,. Let ujuy,.....,u, be the consecutive
vertices of P, , v; be the pendent vertex of i" copy of
k, , which is joined with u; for each i , v; be the central
vertex of ith copy of k, , for each i and uj, uy,... uy be the
remaining pendent vertices of n copies of k; ,.

Here,

e1= Uiy, €35V V1,835 Vily, €4= UglUy, €5= Uy Uy, €=

V,V3, 8,=V5U, , €g= Uyllg, ... = vpuy are
edges of G.

[V(G)| = 4n, |[E(G)| = 4n — 1, thus we have
[V(G)VE(G)| =8n—1.
Define a bijection
f:V(G)VEG) - {1,23 ...
flu)=4i,1<i<n

- €4n—2= vnvn: €4n-1—

[V(G) U E(G)|} as follows

fv)=4i—-31<i<n
fw)=4i-1,1<i<n
fu)=4i—21<i<n

fle)) =4n+i,1<i<4n-1
Subcase-3: Let m >2 that is, graph G obtained by one copy
of path B, (Which has n vertices) and n copies of k; ,, and
joining i™" vertex of P, with an edge to pendent vertex in the
ith copy Of ky . Letug uy, ..., u, be the consecutive
vertices of P,, u} be the pendent vertex of i copy of
k1 m which is joined with u; for each i , v; be the central
vertex of it copy of k, ,,, for each i and v , v3,

o Um—1s Vo eos Vam—2, Vam—1s «» Vam—3,

Vim—2-+-» Vdm—a» - - Unm—n D€ the remaining pendent
vertices of n copies of kq ,,.
Here edge set is,
E(G) ={e;e’j /1 <i<3n-11<j<nm-—n}suchthat
€1= VU, €= Uy, €37 Uy Uy, €4= UpUp, 5= Uy Dy, €6=
UyUsz weeet, €30_1= Up Uy, and
e'1=v, vy, €= V), ...€ ymen= VnVrm—n-
[V(G)| =2n+mn, |E(G)| = 2n+ mn — 1 thus we have
[V(G)VE(G)|=4n+2mn—1 .
Define a bijection
f:V(G)VE(G) - {1,2,3 ...
flu)=3i,1<i<n
f(u)) =3i—2,1<i<n
fw)=3i—1,1<i<n
fw)=3n+i1<i<n(m-1)
fle)=2n+nmm+i1<i<3n-1
fle))=5n—1+nmm+i1<i<n(m-1)

[V(G) U E(G)|} as follows
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In all of the above cases f is a total neighborhood-prime
labeling because if x is an arbitrary vertex of G with

deg (X)= 2 then the set {f (p)/p € Ny (x)} contains two
consecutive integers or 1 and the set {f (e)/e € Nz (x)}
contains two consecutive integers.

Thus G is total neighborhood prime graph for all n and m.

B 4 6 8 10 12
YIoogy %2 g6 MW 18 W 20 U 22 Yo

13 15 17 19

vig 1 v2 9 3 v @5 viQ T

42 § 44 45 5 47 48 fag| \50 51f52| 93 54/55

E
V] v owp Y, S vy Up Vg vy viy v, Vizwly wi, vip vl YT Vi
24 25 26 27 28 2630 g, 32 33 34 35 36 37 38 39 40 41

Example:5: Case: 1 Total neighbourhood prime labelling of G when
n=6andm=3

4 28 8 32 12 36 16 40 20 44 24
X b w
27 29 33 37 41 45
1 59 9@ 13 @ 17 21 v;
26 a0 34 38 4 i
3 e 11 150 g - o
25 31 35 39 43 47
2 6o 10¢ 14¢ 18 22 uj

Example:6
Subcase: 2 Total neighborhood prime labeling of G when n = 6 and

m=2
34

17 18 19 20 21 22 23 24 25 Yi
Example:7
Subcase: 3 Total neighborhood prime labeling of G whenn = 5 and
m=3

Theorem 6. The graph C,,© mK; is total neighborhood prime
graph for all nand m.

Proof: Let G = C,,0 mK; be the graph with vertex set
V(G) = {w;,v;/1 <i<nm,1<j<n}andedge set

E(G) ={e;,ej /1 <i<nm,1<j<n}suchthat,

€1=ViUq, €= V1Uyp,.., 6= V1Um, €m+1= V1Um+1s =+» €2m =
VaUzm) s e(n 1)m+1 Unu(n 1m+1,.. ,€nm~= UnUnm; and
€1= V1 Vy, €= UyVs, cuuv. €=Uy
[V(G)| =nm + n, |E(G)| = nm + n thus we have
|[V(G) UE(G)| = 2nm + 2n.
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If m = 1inC,0 mK, then G = C,,0 K,=S,, which is already
proved in [7]

Define a bijection

f:V(G)VE(G) - {1,2,3...|V(G) U E(G)|} as follows
fu)=i,1<i<nm

fw)=nmm+il1<i<n
fe)=nm+n+i1<i<nm
fle))=2nm+n+i1<i<n

f is a total neighborhood-prime labeling because if x is an
arbitrary vertex of G with deg(x)= 2 then the set {f (p)/p €
Ny, (x)} contains two consecutive integers or 1 and the set
{f(e)/e € Ny (x)}contains two consecutive integers.

Thus G = C,0 mK; is total neighborhood prime graph

for all nand m.

Example: 8 Total neighborhood prime labeling of C50 3K;

Theorem 7. The subdivision of bistar graph is total
neighborhood prime.

Proof: Let G be the graph obtained by subdivision of bistar.
Here |V(G)| =2m+2n+ 3, |E(G)| = 2m + 2n + 2 thus
we have |V(G) UE(G)| =4m+ 4n + 5.

Without loss of generality let m>n. If m =n =1, then
G = P, is total neighborhood prime labeling by[5].

Let

V(G) = {u,v,u;ui,c,v,vj/1<i<m,1<j<n} where
deg(u) =m+1,deg(v) =n+1

deg(u;) =1,deg(v;) =1,1<i<m,

deg(u;) = 2,deg(v;) =2,1<i<n,deg(c) =2

Fori = 1,2,...,m,u; is adjacent to u; and u; is adjacent u.
Fori = 1,2, ...,n,v; is adjacent to v; and v; is adjacent v.
EG) ={e; =wui/i=12,.... miu e, =uu/i=
1,2,...mPu{d; =vv;/i=12,..,n}u{d; =vjv/i=
1,2,..,n}U{w; =uc}} U {w, = vc}

Define a bijection

f:V(G)VE(G) - {1,2,3....|[V(G) U E(G)|} as follows

We prove f is total neighborhood prime labeling by
considering the following cases.

Case-1: m and n with opposite parity.
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fw=1,

fv) =2

fu)=2+i,1<i<m
fw)=3m+n)+3+2i,1<i<m
fw)=3m+2n+4+i,1<i<n
fW)H)=3m+n)+4+2i,1<i<n
f(d)=3m+3+2i,1<i<n
fd)=3m+4+2i,1<i<n

f(c)=4m+4n+5

fle)=m+2+2i,1<i<m
fle))=m+1+2{,1<i<m
fw))=3m+31<i<m

fwy)=3m+41<i<m

Note that u; and v; are vertices of degree 1.

Let x be any vertex of G.

Let x = u, deg(x)= 2,then {u; c} c Ny (u).

Since f(uy) = 3, f(uy) = 4... f(uy) =2+ m, therefore
ged{ f(w)/w € N,(w)} =1

Also in this case {ey, ... ..., W1 } € Ng(u), therefore
%Ed{{(el)' v, flep), f(wy)} =ged{3,..,.3m+2,3m +
Let x = v, deg(X)=> 2.

In this case {v; c} c Ny (v). Since f(vy), f(v,), ..., f(v,) are
consecutive integers, therefore gcd{ f(w)/w € Ny (v)} =1
Also in this case {w,, dy, .....dyn} € Ng(v), and f(w,) =
3m + 4, f(d,) = 3m + 5 therefore

ged{f (W), f(d1), .o, f(di)} = 1.
Let x = u;, deg(X)=2

In this case {u,u;} < Ny (w;). Since f(u) =1, therefore
ged{ f(w)/w € Ny(u; )} =1

Also in this case {e;, e;} € Ng(u;), and f(e;) =m + 2i + 1,
f(e;) =m+ 2i + 2, therefore gcd{ f(e)/e € Ng(u; )} =1
Let x = v;, deg(x)= 2

In this case {v, v{} c Ny (v;) f(v)=2, and
f(v;)=3(m+n)+4+2i therefore gcd{ 2,3(m + n) + 4 + 2i} =
1 And {d;,d;} € Ng(v;),and f(d;) =3m + 2i + 3, f(d}) =
3m + 2i + 4, therefore gcd{ f(d;), f(d{) } =1

thus f is a total neighborhood prime labeling.
Case-2: m and n with same parity

fw=1,

fv) =2

fu)=2+i,1<i<m
fw)=3m+n)+4+2i,1<i<m
fw)=3m+2n+4+i,1<i<n
fw)=3m+n)+3+2,1<i<n
f(d)=3m+3+2i,1<i<n
fd)=3m+4+2i,1<i<n
f(c)=4m+4n+5
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fle)=m+2+2i,1<i<m
fle))=m+1+2i,1<i<m
fw))=3m+31<i<m

fwy)=3m+41<i<m

Proof is similar to case-1 and hence f is a total neighborhood
prime labeling.

Uwy ¢ w v

39

Example:9 Total neighborhood prime labeling of Bs ,

IV. CONCLUSION

We have shown that comb, disjoint union of paths, disjoint
union of sunlet graphs, disjoint union of wheel graphs, graph
obtained by one copy of path B, (which has n vertices) and
n copies of k,,, and joining i*" vertex of P, with an edge to
fix vertex in the i*" copy of k,,, , corona product of cycle
with m copies of k,and subdivision of bistar admit total
neighborhood prime labeling. It is an open problem to find a
total neighborhoood prime labeling for some new class of
graphs.
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