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ABSTRACT
A graph labeling is an assignment of integers to the vertices or edges, or both, subject
to certain conditions. A graph G with p vertices and q edges is said to have an odd vertex

analytic mean labeling if there exists an injective function f :V(G)—>{1,3,5,...,2q —1}such

that the induced map f": E(G)—{L2,..,N} defined by

|[f(u)]2—[f(v)]2| lf |[f(u)]2 — [f(v)]zl is even
f*le=uv) = 2

WPV it (£GP - [ @))P1 s odd

2

and the edge labels

are distinct. A graph that admits an odd vertex analytic mean labeling is called an odd vertex
Analytic Mean Graph.

Keywords: Graph labeling, odd vertex analytic mean labeling, odd vertex analytic mean
graph.
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1. INTRODUCTION

Throughout this paper, by a graph we mean a finite, undirected, simple graph. Let G(V,E) be
a graph with p vertices and g edges. For notations and terminology we follow [2]. The
concept of mean labeling was introduced by Somasundaram and Ponraj [5] and analytic mean
labeling was introduced by Tharmaraj and Sarasija[6]. Motivated the results in [3] & [6] we
introduced a new mean labeling called odd vertex analytic mean labeling. We proved that

Triangular Snake graph T, , Quadrilateral Snake graph Q, , Double triangular Snake graph

D(T,), Double Quadrilateral Snake graph D(Q,) are odd vertex analytic mean graphs.
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Definition 1.1 A Triangular Snake graph T, is obtained from a path u,,u,,...,u, by
joining u, and u,, to a vertex v, for 1<i<n-1. That is, every edge of a path is r eplaced
by a triangle C,.

Definition 1.2 A Quadrilateral Snake graph Q, is obtained from a path u,,u,,...,u, by
joining u; and u,,, to two new vertices v, and w,. That is, every edge of a path is replaced
by a cycle C,.

Definition 1.3 A Double triangular Snake graph D(T,) is obtained from a path
u,,U,,...,u, by joining u, and u;,, to anew vertex v,,w, , 1<i<n-1.

Definition 1.4 A Double Quadrilateral Snake graph D(Q,) is obtained from a path

u,,u,,...,u, by joining each of the vertices u, and u 1<i<n-1 to two new vertices

i+l
v,;and w;, and to two new vertices x and y,,1<i<n-1respectively and adding an edge
between each pair of vertices (v;, x)and (W, V;).

2. MAIN RESULTS

Theorem 2.1

Triangular Snake graph T, is an odd vertex analytic mean graph.

Proof:

LetV={uy /1<i<njU{v /1<i<n-1} be the vertex set and
E={uu,/1<i<n-1}JU{uyv, /1<i<n-1}U{u,,v, /1<i<n-1} be the edge set of

Triangular Snake graph T, .

Here V(G)|=2n-1 and |E(G)|=3n-3
Define a function f:V —{,35,..2q—1} by
f(u)=2i-1,1<i<n
f(v,)=2n+2i-1,1<i<n

Then the edges are labeled as follows

For1<i<n-1

)] -[fu,)f
R L) 2[ (u)]

_Jl@i-nF -2+
2

=4

For 1<i<n-1
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f(u. 2—f RYC
f*(uivi):\[ (u)] 2[ v)I|
) [@i-D)F -[@2n+2i -DT|
N 2
=2n? —2n+4ni

For 1<i<n-1

f(u. 2_f RY:
f*(UiﬂVi):H (UI+1)]2 [ . )]‘
|[@i+D] ~[2n+2i - |
2
= 2n? —2n + 4ni —4i

Then the edge labels are distinct.

Hence, the Triangular Snake graph T, is an odd vertex analytic mean graph.

Example

Figure 1. Triangular Snake graph T,

Theorem 2.2

Quadrilateral Snake graph Q, is an odd vertex analytic mean graph.

Proof:

LetV={u /1<i<njU{v, /1<i<n-1}U{w /1<i<n-1} be the vertex set and

E={uu,/1<i<n-1}U{uy, /11<i<n-1}U{u,w /1<i<n-1}U{vw, /1<i<n-1}
be the edge set of Quadrilateral Snake graph Q,.

Here [V(G)|=3n—-2 and |E(G)|=4n—-4
Define a function f:V —{1,35,..2q-1} by

f(u)=2i-1,1<i<n
f(v,)=2n+4i-3,1<i<n-1
f(w)=2n+4i-1,1<i<n-1
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Then the edges are labeled as follows
For 1<i<n-1
|[F )l = [f u,0F|
2
[@i-f -[2i +D|
2

f*(uiunl):

— 4i
For1<i<n-1
|[F @) -[f )|
2
@i -1 - [(2n+4i-3)|

2
=2n?—-6n+8ni+6i°> —-10i + 4

£ (uv)=

For 1<i<n-1

f ) -[fw)]
f*(umwi):‘[ (U'+1)]2 L1 )”
|[@i+D)f - [(2n +4i - DT |
2
= 2n? —2n +8ni + 6i° — 6i

For 1<i<n-1

[[F )P = [Fw)|
2

£ (vw)=

|[(2n +4i-3)[ ~[(2n +4i -D)|

2
=4n+8i—4

Then the edge labels are distinct.

Hence, the Quadrilateral Snake graph Q, is an odd vertex analytic mean graph.

Social Science Journal
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Example

3 : 12 16 g

Figure 2. Quadrilateral Snake graph Q,

Theorem 2.3
The Double Triangular Snake graph D(T,)is an odd vertex analytic mean graph.
Proof:
LetV={u, /1<i<njU{y, /1<i<n-1}U{w /1<i<n-1} be the vertex set and
E={uu,/1<i<n-1}U{uy, /1<i<n-1}U{u,v, /1<i<n-1}U{uw, /1<i<n-1}

U{u,,w /1<i<n-1}
be the edge set of Double Triangular Snake graph D(T,).
Here |[V(G)|=3n—-2 and |E(G)|=5n-5
Define a function f:V —{1,35,..2q-1} by
f(u)=2i-1,1<i<n
f(v,)=2n+2i-1,1<i<n-1
f(w)=4n+2i-3,1<i<n-1
Then the edges are labeled as follows
For1<i<n-1
|[F)F =[F DT

2

|[@i-DF -[c2i+DF|
2

f’ (ui ui+1):

=4

For 1<i<n-1
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f(u. 2—f RYC
f*(uivi):\[ (u)] 2[ v)I|
) [@i-D)F -[@2n+2i -DT|
N 2
=2n% —2n+4ni

For 1<i<n-1
fu ) -[fv)f
f*(Ui+1Vi):H (UI+1)]2 [ (VI )]‘
|[@i+D] ~[2n+2i - DT |

2
= 2n® —2n + 4ni — 4i

For 1<i<n-1

|[F ) =[f (w)F|
2
[@i-DF ~[(an+2i-3)[|
2
=8n° —12n+8ni—4i+4

£ (u,w)=

For 1<i<n-1
fu P =[fw)F
f*(ui+1Wi):H (UI+1)]2 [ (WI)”
|[@i+ D] ~[(an+2i -3 |

2
=8n?-12n+8ni—8i+4

Then the edge labels are distinct.

Hence, the Double Triangular Snake graph D(T,)is an odd vertex analytic mean graph.

Social Science Journal
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Example

Figure 3. Double Triangular Snake graph D(T;)

Theorem 2.4

The Double Quadrilateral Snake Graph D(Q,) is an odd vertex analytic mean graph.
Proof:

Let

V={u /1<i<njU{y, /1<i<n-1}U{w /1<i<n-1}U {x /1<i<n-1}U{y, /1<i<n-1}
be the vertex set and

E={uu,/1<i<n-1}U{uy, /1<i<n-1}U{u,,w, /1<i<n-1}
U{vw, /1<i<n-1}U{ux /1<i<n-1}U{u,,y, /1<i<n-1}U{xy, /1<i<n-1}
be the edge set of Double Quadrilateral Snake graph D(Q,) .
Here |[V(G)|=5n—-4 and |E(G)|=7n-7
Define a function f:V —{1,35,..2q-1} by
f(u)=2i-1,1<i<n
f(v,)=2n+4i-3,1<i<n-1
f(w)=2n+4i-1,1<i<n-1
f(x,))=4n+4i+1,1<i<n-1
f(y,)=4n+4i+3,1<i<n-1
Then the edges are labeled as follows
For 1<i<n-1
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[f @) -[f @.)F]
2

(@i -[(2i +DT|

2

f*(ui Upg)= ‘

= 4i
For1<i<n-1
|[F @) -[f )|
2
\ [2i—D)F —[(2n +4i —3)]2\

2
=2n?—-6n+8ni+6i° —10i + 4

f7(u;v,)=

For1<i<n-1
fu I -[fw)f
f*(ui+1Wi):“: (UI+1)]2 [ (WI )”
|[@i+D] ~[2n+4i -1)F|

2
=2n%—2n+8ni + 6i° — 6i

For 1<i<n-1

|[F@F =[Fw)|
2
[2n+4i-3)F ~[(2n+4i -1)f|
2

f’ (Viw;)=

=4n+8i—4

For1<i<n-1

[[F )P =[O
2
[2i-DF - [(4n +4i + DT |
- 2
= 8n% +4n +16ni + 6i° + 6i

f*(ui X;)=

For 1<i<n-1
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[F e DF -[f 0P|
2
[@i+D] ~[(4n+4i + 3T |
) 2
=8n% +12n+16ni+6i> +10i +4

f*(uiu yi)=

For1<i<n-1

IENEER
2
|[(4n+ 4i+D)[ ~[(4n +4i + 3)F|
2

f*(xi yi):

=8n+8i+4

Then the edge labels are distinct.

Hence, the Double Quadrilateral Snake graph D(Q, ) is an odd vertex analytic mean graph.

Example

132

Figure 4. Double Quadrilateral Snake Graph D(Q,)
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