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Abstract- The labeling of a graph, we mean assign some integers to the vertices or edges (or both) of the
graph. Here the vertices of the graph are labeled with hexagonal numbers and the edges are labeled with absolute
difference of the end vertex labels. Here the greatest common incidence number of a vertex of degree greater
than one is defined as the g ¢ d of the labels of the incident edges. If the greatest common incidence number of
each vertex of degree greater than one is 1, then the graph admits hexagonal difference prime labeling. Here we

characterize some snake graphs for hexagonal difference prime labeling.

Index Terms- Graph labeling; hexagonal numbers; greatest common incidence number ; snake graph..

1. INTRODUCTION

In this paper we deal with graphs that are connected,
simple, finite and undirected. The symbol V and E
denote the vertex set and edge set of a graph G. The
graph whose cardinality of the vertex set is called the
order of G, denoted by p and the cardinality of the
edge set is called the size of the graph G, denoted by
g. A graph with p vertices and q edges is called a
(p.,0)- graph.

A graph labeling is an assignment of integers
to the vertices or edges. Some basic notations and
definitions are taken from [2],[3] and [4]. Some basic
concepts are taken from [1] and [2]. In this paper we
investigated the hexagonal difference prime labeling
of some snake graphs.

Definition: 1.1 Let G be a graph with p vertices and q
edges. The greatest common incidence number
(g c i n) of a vertex of degree greater than or equal to
2, isthe g c d of the labels of the incident edges.
Definition: 1.2 n™ hexagonal number is n(2n-1),
where n is a positive integer. The hexagonal numbers
are 1, 6, 15, 28, 45, 66-------------- .

2. MAIN RESULTS

Definition 2.1 Let G be a graph with p vertices and g
edges . Define a bijection

f:V@G) - {16,1528 ,----------mmmm-- p(2p-1)} by
f(v;) = i(2i — 1) , for every i from 1 to p and define a
1-1 mapping fyap : E(G) — set of natural numbers N
by frapi(uv) = | f(u)-f(v) |. The induced function
frapt 15 said to be hexagonal difference prime labeling,
if the g c i n of each vertex of degree at least 2, is one.

Definition 2.2 A graph which admits hexagonal
difference prime
difference prime graph.

labeling is called hexagonal
Theorem: 2.1 Triangular snake T, admits
hexagonal difference prime labeling.

Proof :Let G =T, and let vy,vy,--------------- Von1
are the vertices of G.

Here |V(G)| = 2n-1and [E(G)| =3n-3.
Define a function
f:V - {16,1528 ,----------mmemm- ,(2n-1)(4n-3)}

by
f(v) =i(2i-1) ,i=12,---—-- ,2n-1.
For the vertex labeling f, the induced edge labeling
fhap 18 defined as follows
frapt(Vi Vis1) = (4i+1),i=1,2,----,2n-2.
frapt(V2i-1 V2i41) = (16i-2),i =1,2,------ n-1.
Clearly fqp, is an injection.
gecinof(vi) = g c d of { frgpiva) |
fi:dpl(vl v3) }
gcdof{5, 14}=1.
g ¢ dof { frp@ivisd)
fi:dpl(le Vit2) }
=gcdof{(4i+1), (4i+5) }
=1, =12 ,2n-3.
gcin of (van1)= g ¢ d of { frupi(Von—z Von-1) »
fi:dpl(UZn—3 Van—1) }
=gcdof{8n-7,16n-18 }
=gcdof{8n-11, 8n-7 }=1.
So, g c i n of each vertex of degree greater than
oneis 1.
Hence T, , admits hexagonal difference
labeling.
Theorem: 2.2 Quadrilateral shake Q,, admits
hexagonal difference prime labeling.

gcin of (Vix)

prime
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Proof :Let G=Q, and let vy,vy,--------------- V3n-2
are the vertices of G.
Here |V(G)| = 3n-2and  |E(G)| = 4n-4.
Define a function
f:V - {16,1528 ,----------m-m-mo-- ,(3n-2)(6n-5)}
by

f(v) =i(2i-1) ,i=1,2,------ ,3n-2.
For the vertex labeling f, the induced edge labeling
frapt 1s defined as follows
frapt(Vi Vig1) = (4i+1),1=1,2,----oommmeen ,3n-3.

frapt(V3i-2 V3i41)= (36i-9),i = 1,2,--------- n-1.
Clearly fqp; is an injection.
geinof(vy) = g c d of { frap(vivy) |
fi:dpl(vl v,) }
=gcdof{5, 27}=1.
gcin of (vis) =1, i =1,2,----mmmm ,3n-4,
gcin of (vano)= g ¢ d of { filupi(Van—3 V3n-2)
fi:dpl(USn—S V3n-2) }
=gcdof{l2n-11, 36n-45 }
=gcdof{l2n-11, 12n-23 }=1.
So, g ¢ i n of each vertex of degree greater than
one is 1.
Hence T, , admits hexagonal difference prime
labeling.
Theorem: 2.3 Double triangular snake D(T,),
admits hexagonal difference prime labeling.
Proof :Let G = D(T,), and let vy,vp,---------- \Van.2
are the vertices of G.
Here |[V(G)| = 3n-2and |[E(G)| =5n-5.
Define a function
f:V - {161528 ,---------m-mm-m--- ,(3n-2)(6n-5)}
by
f(v) =i(2i-1) ,i=1,2,------ ,3n-2.
For the vertex labeling f, the induced edge labeling
fhap 18 defined as follows

frapt(Vsi—z V3i-1)= (12i-7), i = 1,2,------------ n-1.
frapt(Vsi-1 V3i41)= (241-2), 1 = 1,2,----------- ,n-1.
frapt(V3i—2 V3;)= (24i-10), 1=1,2,------------ n-1.
frapi(V3i V3141)= (12i+1), i=1,2,--mmmemmo- n-1.
frapt(V3i-2 V3i41)= (361-9), i = 1,2,------------ n-1.

Clearly frqp; is an injection.
gecinof(v) =g ¢ d of { frgpmivz)
fi:dpl(vl v3) }
=gcdof {5, 14}=1.
gcin of (vsig) =g cdof { frap(Vsi—z V3i-1)
fifapz(v3i—1 V3i41) }
=gcdof{(12i-7), (24i-2) }
=gcdof{(12i-7),(12) }
=gcdof {512} =1, i=12-------- n-1.
gecinof(vs) =g cd of { frap(Wsizvsi) |
fi:dpl(USi V3i41) }
=gcdof {(12i+1), (24i-10) }
=gcdof{(12i-11), (12i+1) }
=gcdof{12,12i-11}
=gcdof {1,12} =1,i=1.2,--------- n-1.

gcin of (vai) =g cdof { frap(Vsiv1vsi)
ff:dpl(v3i+2 V3i41) }
=gcdof{(12i+1), (12i+5) }
=gcdof{4,(12i+1) }
=1, i =12, ,n-2.
gcin of (vano)=g ¢ d of { frapi(Van—z V3n-3)
f}:dpl(USn—Z U3n—4—) }
=gcdof{l12n-11, 24n-26 }
=gcdof{12n-15,12n-11}
=gcdof {4, 12n-15}
=gcdof {14} =1
So, g ¢ i n of each vertex of degree greater than
oneis 1.
Hence D(T,), admits hexagonal difference prime
labeling.
Theorem: 2.4 Alternate triangular snake A(T,),
admits hexagonal difference prime labeling.
Proof :Let G = A(T,)
Here |V(G)| = pand [E(G)] =q.
Define a function f: V — {1,6,15,28 ,----------------
--(p)(2p-1)} by
f(vy) =i(2i-1) ,i=12,------ p.
Case(i) n is even and triangle starts from the
first vertex.

Here [V(G)| = Zand  [E(G)| =2n-1,
For the vertex labeling f, the induced edge labeling
frap: 18 defined as follows
fi:dpl(vl vi+1) = (4|+1)1 i= 1121 ___________ A
Frapt(V3i—2 V31)= (24i-10), i = 1,2,-----mem-m- o
Clearly fr,q,; is an injection.
geinof(v) =g ¢ d of { fryp(vivy) ,
frfdpz(vl v3) }
=gcdof{5,14}=1.
gcin of (Vi) =1, iy J— 3’”2—“‘ .
gcin of (va)= g ¢ d of { frgp(visn-2 vsn,) ,
2 2
fffdpl(v(ﬂ) ‘U(3_n)) }
2 2
gcdof{6n-3, 12n-10 }
=gcdof{6n-7,6n-3}
=gcdof{6n-7,4}
=gcdof{14}=1
So, g ¢ d of each vertex of degree greater than one
is1.
Hence A(T,), admits hexagonal difference prime
labeling.
Case(ii) n is even and triangle starts from the
second vertex.
Here |V(G)| = and |E(G)| =2n-3.
For the vertex labeling f, the induced edge labeling
frap: 1s defined as follows
3n—-4

ff:dpl(vl vi+1) = (4|+1)5 I = 1121 ------------ ’ .

2
n-2

frapt(V3i-1 V3i41)= (241-2), 1 = 1,2,-----mmmmo-- o
Clearly fp,qp, is an injection.

&)

3n-2
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3n—-6

gcin of (visg) =1, =1,2,--------- =
So, g ¢ i n of each vertex of degree greater than
oneis 1.
Hence A(T,), admits hexagonal difference prime
labeling.
Case(iii) n is odd and triangle starts from the
first vertex.
Here [V(G)| = 3"2—1and [E(G)| = 2n-2.
For the vertex labeling f, the induced edge labeling
frap: 1s defined as follows

2

ff:dpl(vl vi+1) = (4i+1)1 i= 1121 ____________ ’
n-1

f}:dpl(USi—Z v3;)= (24i-10), i = 1,2,------------ o

Clearly fqp; is an injection.

geinof(vy)) = g c d of { frap(vivy) |

fi:dpl(vl v3) }

=gcdof{5,14}=1.

gcin of (Vi) =1, TN Iy JE————— ,3"25

So, g c i n of each vertex of degree greater than

one is 1.

Hence A(T,), admits hexagonal difference prime

labeling.

Case(iv) n is odd and triangle starts from the

second vertex.

Here [V(G)| = Z=and  [E(G)| = 2n-2.

For the vertex Iabellng f, the induced edge labeling

fhap 18 defined as follows

3n-3

Frap(Vi Viz1) = (4i41), = 1,2, wmemeeeeee =,
Frapt (V3121 Vsi41)= (240-2), 1= 1,2, wemeemeeeees =
Clearly f,qp; is an injection.

gcin of (Vi) =1, N iy JE——— ,3"2_5
gcin of(v(%)) = g ¢ d of {

ff:dpl(v(3nz__3) 17(%)) ’ fi:‘dpl(v(”lz__s) 17(3112_—1)) }
=gcdof{6n-5,12n-14 }
=gcdof{6n-9,6n-5}
=gcdof{6n-9,4}=1.

So, g c i n of each vertex of degree greater than

one is 1.

Hence A(T,), admits hexagonal difference prime

labeling.
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