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Abstract:
A graph G = (V, E) with p vertices and g edges where p < g + 1 is said to be an
Anti Skolem Mean graph if it is possible to label the vertices x € V with distinct labels f(x)

from {1, 2, ..., q + 1} in such a way that when each edge e = uv is labeled with f(e = uv) =

f—(”)";f @ if f(u) + f(v) is even and w if f(u) + f(v) is odd then the resulting edges

are distinct labels from the set {2, 3, . . ., p}. In this case f is called an Anti Skolem Mean
labeling of G. In this paper, we prove that Alternate Triangular Snake Graphs are Anti Skolem

Mean graphs.

Keywords: Anti Skolem Mean Graph, Anti Skolem Mean labeling, Alternate Triangular
Snake Graphs.

1. Introduction

All graphs with p vertices and g edges are finite, simple and undirected graph
without loops or parallel edges. Detailed survey for all graph labeling we refer to Gallian [1].
For all other standard terminology and notations, we follow Harary [2]. The concept of

Skolem Mean Labeling was introduced by A. Subramanian, D. S.T. Ramesh and V. Balaji [4].

5450 | Page


mailto:belsiyapersiah@gmail.com

[JFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research paper (G PR NNV MUGC CARE Listed ( Group -1) Journal Volume 11, Iss 12, Dec 2022

We already investigate the new concept Anti Skolem Mean labeling of Triangular Snake
Graphs. In this paper we investigate the Anti Skolem Mean labeling of Alternate Triangular
Snake Graphs.

2. Preliminaries
Definition: 2.1

A graph G = (V, E) with p vertices and g edges where p < q + 1 is said to be an Anti
Skolem Mean graph if it is possible to label the vertices x € V with distinct labels f(x) from

{1, 2, ... ,q + 1} in such a way that when each edge ¢ = uv is labeled with f(e = uv) =
TOL T it f(u) + f(v) is even and L2 if f(u) + f(v) is odd then the resulting edges

are distinct labels fromthe set {2, 3, . . ., p}.

Result 2.2

This condition p < g + 1 does not satisfies path and star graphs.

Definition 2.3
A Triangular Snake graph Ty is obtained from a path ug, us,...,un by joining u; and

Ui+1 to a vertex v; for 1 <i<n- 1. That is every edge of a path is replaced by a triangle Cs.

Theorem: 2.4
Triangular Snake graph Ty is an Anti Skolem Mean graph.

Definition: 2.5

A Double triangular Snake graph is obtained from a path us, U,...,un by joining ui
and ui+1 to a new vertex vi, wi, 1 <i<n-1.
Theorem: 2.6

The Double triangular Snake graph D(T») is an Anti Skolem Mean graph.
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Definition: 2.7

An Alternate Triangular Snake graph A(Tn) is obtained from a path us, Ua,..., u, by
joining each of the vertices u; and ui+1 (Alternatively) to a new vertex vi. That is, every
alternate edge of a path is replaced by Cs.
Definition: 2.8

An Alternate Double Triangular Snake A[D(Tn)] is obtained from a path us,
Uz,...,un by joining u; and ui+1 (Alternatively) to a new vertex vi, wi, consists of two Alternate

Triangular snake that have a common path.

3. Main Results
Theorem: 3. 1
Alternate Triangular Snakes graph A(T») are Anti Skolem Mean graph.
Proof:
Let Pn be the path with vertices ui, uo,...,un.
Let A(Tn) be the Alternate Triangular Snake graph obtained from the path P, by joining ui
and ui+1(Alternatively)to new vertex vi.
Here we consider two different cases.
Case (i):
If an Alternate Triangle Snake graph A(Tn) starts from us, then we consider two subcases.
Subcase (i) (a): Ifniseven
Define a function f: V(G) — {1,2,...,q+ 1} by

fan:4L3,1§i§%

fluz) = 4i, 1<i<

N3

n

flviy=4i-1,1<i< .
Then the edges are labeled with
f(uziauz) =4i-1,1<i<?
f(Uzitizier) = 41+ 1, 1< <=2,

f(uziav) = 4i-2,1<i< =
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A ...n
f((uaivi) =4i, 1<i< >

Then the edge labels are distinct.
Hence, the Alternate Triangular Snake graph A(T») is an Anti Skolem Mean graph.

Example: 3.2 Anti Skolem Mean labeling of A(Te) is given below.
3 11
2 4 10, 12
3 5 11
1 4 E 9 12

Figure: 3.1
Define a function f: V(G) — {1,2,...,q+ 1} by

Subcase (i)(b): If n is odd

n+1

fuzia) =4i-3, 1<i< —
f(uz) = 4, 1<i< ==
f(vi)=4i-1, 1<i<™=
Then the edges are labeled with
f(uziauz) =4i—1, 1<i<
f(uzillis1) =4i+1, 1<i<—,
f(ugiavi) =4i—2, 1<i<
f((Uzivi) = 4i, 1<i< ”T"l
Then the edge labels are distinct.

Hence, the Alternate Triangular Snake graph A(Th) is an Anti Skolem Mean graph.
Example: 3. 3 Anti Skolem Mean labeling of A(Ts) is given below.
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3 7 11
4 5 9 13
. 7 11 .
1 4 5 8 9 12 13
Figure: 3.2
Case (ii):

If an Alternate Triangular Snake graph A(T») starts from uz, then we consider two subcases:
Subcase (ii) (a): Ifniseven

Define a function f: V(G) — {1,2,...,q+ 1} by

f(uzia) =4i-3, 1<i< >

f(uz) = 4i - 2, 15i5§
f(vi) = 4i, 1<i<™=
Then the edges are labeled with

f(uziauz) =4i-2, 1<i<=>

f(uztzin) = 4i, 1<i<™2

f(uzv) =4i-1, 1<i<™=

f((Uziavi) = 4i+1, 1<i< =2

Then the edge labels are distinct.

Hence, the Alternate Triangular Snake graph A(T) is an Anti Skolem Mean graph.
Example: 3. 4 Anti Skolem Mean labeling of A(Ts) is given below.

8 12

Figure: 3.3
Subcase (ii)(b): If nis odd
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Define a function f: V(G) — {1,2,...,q + 1} by

n+1

f(uzia) =4i-3, 1<i< —
f(uzi) = 4i -2, 1§i§”7_1

f(v) =4i, 1<i<™=

Then the edges are labeled with

f(uzialai) =4i—-2, 1<i< ”T‘l

f(uzitzi+1) =41, 1<i< nT_l,

n—-1

fluavi) =4i-1, 1<i<—
f((Uzivvi) =4i+1, 1<i< ”T_l
Then the edge labels are distinct.

Hence, the Alternate Triangular Snake graph A(Tn) is an Anti Skolem Mean graph.
Example: 3. 5 Anti Skolem Mean labeling of A(Ts) is given below.

Figure: 3.4

Hence from case (i) and case (ii), we conclude that Alternate Triangular Snakes graph A(Tn)

are Anti Skolem Mean graph.

Theorem: 3. 6

Alternate Double Triangular Snakes A[D(T)] are Anti Skolem Mean Graph.

Proof:

Let P, be the path with vertices ui, uo,...,uUn.

Let A[D(Tn)] be the Alternate Double Triangular Snake graph obtained from the path P, by
joining ui and ui+1(Alternatively)to two new vertices vi, wi.

Here we consider two different cases.

Case (i):
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If an Alternate Double Triangle Snake graph A[D(Tn)] starts from uz, then we consider two
subcases.

Subcase (i) (a): Ifniseven

Define a function f: V(G) — {1,2,...,q+ 1} by

f(Uzia) =6i -5, 1<i 5%

f(u2i) =61, 1<i S%
flvi)=6i—-3, 1<i<
flw) =6i—-1, 1<i<-.
Then the edges are labeled with
f(uziUz)) =6i—2, 1<i S%

f(Uaillie1) =6i + 1, 1<i< ”2;2,

f(uziavi) =6i—4, 1<i<

N3

f(uzivi) =6i—1, 1<i<

N3

f(uziawi) =6i—3, 1<i< g
f(uzwi) = 6i, 1<i< g.
Then the edge labels are distinct.

Hence, the Alternate Double Triangular Snake graph A[D(Tn)] is an Anti Skolem Mean graph.
Example: 3. 7 Anti Skolem Mean labeling of A[D(Te)] is given below.

3 9 15

8 11 14 17
7 10 13
1 16 18
[+ 7 12 13

9 12 5 18

5 11 17

Figure: 3.5

Subcase (i)(b): If nis odd
Define a function f: V(G) — {1,2,...,q+ 1} by
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n+1

f(uzia) =6i-5,1<i< -
f(uz) = 6i, 1<i<™=

n—-1

fv)=6i-3, 1<i< ™=
f(w)=6i-1, 1<i<™=
Then the edges are labeled with
f(uzialoi) =6i—2, 1<i<—,
f(uzitoi+1) = 61— 1, 1<i<—,
f(uziavi) = 6i—4, 1<i<™2,
f((uav) = 6~ 1, 1<i<™2,
f(uziaw) = 6i -3, 1<i<™,
f((uzwi) = 6i, 1<i<™=

Then the edge labels are distinct.

Hence, the Alternate Double Triangular Snake graph A[D(Tn)] is an Anti Skolem Mean graph.
Example: 3. 8 Anti Skolem Mean labeling of A[D(Te)] is given below.

3 9 15

gl 5
, r 7 13 19
6 13 18 ”
3 G,
3 17
Figure: 3.6
Case (ii):

If an Alternate Double Triangular Snake graph A[D(Ty)] starts from uz, then we consider two
subcases:

Subcase (ii) (a): Ifniseven

Define a function f: V(G) — {1,2,...,q+ 1} by

f(uzi) =615, 1<i<Z,
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f(uz) =6i—1, 1<i<Z,
fv)=6i-2, 1<i<™2
f(w) = 6i, 1<i<™
Then the edges are labeled with
f(uziquz) =6i—4, 1<i< g
f(Uzitzier) = 61— 5, 1<i<™2,
f(uzav) = 6i~3, 1<i<™2,
f((uavi) = 61, 1<i<™2,
f(uzawi) =6i -2, 1<i<™2,
f((uzwi) = 6i+1, 1<i<™=
Then the edge labels are distinct.

Hence, the Alternate Double Triangular Snake graph A[D(T»)] is an Anti Skolem Mean graph.
Example: 3. 9 Anti Skolem Mean labeling of A[D(Te)] is given below.

4 10 16
15 18
1 2 8 14 17 20 o5
2 7 8 13 14 19
16 15,
6 12 18

Figure: 3.7
Subcase (ii)(b): If nis odd
Define a function f: V(G) — {1,2,...,q+ 1} by

n+1

f(Uzi-l):6i—5, 1S|ST
f(uz) = 6i-4, 1<i<™2
f(vi)=6i-2, 1<i<™=

f(wi) = 6i, 1<i<™=
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Then the edges are labeled with

f(Uziauz) = 6i— 4, 1<i<™=

f(uzitzins) = 6i - 5, 1<i<™,

f(uzivi) = 6i -3, 1<i<™=

f((uavi) = 6i, 1<i<™*

f(Uzieaw) = 61 -2, 1<i<™=

f((uzwi) = 6i+1, 1<i<™=.

Then the edge labels are distinct.
Hence, the Alternate Double Triangular Snake graph A[D(Tn)] is an Anti Skolem Mean graph.
Example: 3.10 Anti Skolem Mean labeling of A[D(Te)] is given below.

16

18

Figure: 3.8

Hence from case (i) and case (ii), we conclude that Alternate Triangular Snakes graph A(Tn)
are Anti Skolem Mean graph.
Conclusion

All graphs are not Anti Skolem Mean graphs. It is very interesting to investigate
graphs which admit Anti Skolem Mean labeling. In this paper, we proved that Alternate
Triangular Snake graphs are Anti Skolem Mean graphs. It is possible to investigate similar

results for several other graphs.
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