JOURNAL OF ALGEBRAIC STATISTICS
Volume 13, No. 1, 2022, p. 630-634
https://publishoa.com

ISSN: 1309-3452

On Odd Prime Labelings of Snake Related Graphs

1G. Gajalakshmi, 2S. Meena

'Research Scholar, Department of Mathematics, Government Arts College, Chidambaram,

TamilNadu, India.

2 Associate Professor, Department of Mathematics, Government Arts College, Chidambaram, TamilNadu,

India.

Received: 2022 March 15; Revised: 2022 April 20; Accepted: 2022 May 10.

Abstract

For a graph G mapping f is called an odd prime labeling , if f is a bijection from V to {1, 3, 5, ...., 2|V
| — 1} satisfying the condition that for each line uv in G the greatest common divisor of the labels of
end points f(u), f(v) is one. Investigated in this paper the odd prime labeling of some new graphs and

we prove that some snake related graphs such as quadrilateral snake D(Q,), Triangular snake s(T.),
Double Triangular snake D(T), Alternate Triangular snake (AT), Triangular ladder TL,, Open

Triangular ladder o(tL,) are odd prime graphs.

1. Introduction

In this paper by a graph G = (V (G),E(G))
for graph theoretical notations we refer
Bondy.J.A&Murthy.U.S.R [1]. For entire
survey of graph labeling we refer [4]. The
concept of prime labeling was Roger Etringer
introduced prime labelings and then it was
investigated by Tout et al [2, 8] Deretsky and
Meena.S and Kavitha.P [5]. The concept of
odd prime labeling was introduced by
Prajapati.U.M&Shah.K.P [7] and then studied
by many researchers. Meena.S and Kavitha.P
and Gajalakshmi.G [6].

In this paper we prove some snake related
graphs are odd prime graphs.

Definition 1.1. Let G=(V(G),E(G))be a
graph. A bijection f: V (G) — Oy is called an
odd prime labeling if for each line uve E,
greatest common divisor (f(u), f(v)) is one. A

graph is called an odd prime graph if which
admits odd prime labeling.

Here Oy | ={1, 3 5 ..2|1V| —n}

Definition 1.2. A subdivision graph S(G) is
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got from G by splitting every line of G exactly
once.

Definition 1.3. A graph got from a path ry, r»,
..., In by joining ry and ry+; to two points vy
and Wy, I <k <n — I respectively and then
joining v and wy is know as quadrilateral
snake Qn.

Definition 1.4. A graph got from a path by
replacing each line by a triangle is called
Triangular snake T,.

Definition 1.5. A graph got from the path rq,
Iy, ..., Iy by joining ry and ry+; with two new
points v and wy, I/ <k <n— 1.

Definition 1.6. An Alternate Triangular snake
A(Ty), is got from a path P, by replacing each
alternate line of P, by a cycle Cs.

Definition 1.7. The Ladder L, = P, x P,.
Definition 1.8. A triangular ladder TL,, n > 2
is a graph got from L, by adding the lines
UVk+1, I <k <n—1. The vertices of L, are uy
and vi. ux and vg are the two paths in the
graph L.

Definition 1.9. An open triangular ladder
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O(TLy), n > 2 is a graph got from an open (iii)
ladder O(L,) by adding the edges uwk+1, I <k e=u,w,,gcd(f(u,), f(w,))=gcd(l4k —13,14k —11) =1
<n-—1. for1 <k<n-1
(iv)
2. Main Results e=w,X,,gcd( f (w,), f(x,)) =gcd(14k —11,14k —9) =1
Theorem 2.1. The subdivision graph of a for 1<k<n—1
quadrilateral snake S(QSy) (n > 3) is an odd (v)
prime graph. e=XY,,gcd(f(x.), f(y,))=gcd@4k —9,14k —7) =1
Proof. Let G = S(QS,) be the Subdivision for 1<k<n—1
graph of a quadrilateral snake (vi)
V (G) = {uk, Vk, Xk, Yk:Wk, Zk, S/ 1 <k <n} e=Y,z.9cd(f(y,), f(z,)) =gcd(14k — 7,14k -5) =1
E(G) = {uxVk, UkWi, WiRReXkYk» YkZk, ZkSk/ 1 < K for 1 <k <n-1, k# 2(mod3);
<n} (vii)
U{SkUk+1, VkUk+1/ 1 <k <—1} e=Y,z.,09cd(f(y,) f(z.))=gcd(l4k — 7,14k —3) =1
Here [V (G)|=7n— 6 and |E(G)|=7Tn -2 for1 <k<n-1, k=2(mod3)
Define a mapping f from V (G) to Oy, as (viii)
follows e=125.,9cd(f(z,), f(s,)) =gcd(l4k —5,14k —3) =1
f(uy) = 14k-13 for 1 <k<n for 1 <k <n-1, k #2(mod3);
f(v) = 14k-1 for 1 <k<n-1 k% (ix)
2(mod3) e=125,,9cd(f(z,), f(s,)) =gcd(14k —3,14k —1) =1
f(vi) = 14k-5 for 1 <k<n-1 k= for 1 <k <n-1k=2(mod3);
2(mod3) (x)
f(wi) = 14k-11 for 1 <k<n-—-1 €=Uy, 9cd(f (Ug,,), F(s)) =ged(14k +1,14k -3) =1
f(xk) =14k-9 for1<k<n-1 for 1 <k <n-1, k# 2(mod3);
f(yk) = 14k-7 for1 <k<n-—1 (xi)
f(z) = 14k-5 for 1 <k<n-1 k # e =V, U, gcd(f (v ), f (uy,,)) =gcd(4k —1,14k +1) =1
2(mod3) for 1 <k <n-1, k=2(mod3);
f(z) = 14k-3 for ] <k <n-—-1 k= (xii)
2(mod3) e=u,,S.,9cd(f(u,,), f(s,))=gcd(l4k +1,14k -1) =1
f(sk) = 14k-3 for 1 <k <n -1 k for 1 <k <n-1, k% 2(mod3)
#2(mod3) (xiii)
f(sk) = 14k-1 for 1 <k <n-1 k= e =V Uy, 9cd(f (v, ), f(u,.,)) =ged(14k —5,14k 1) =1
2(mod3) for 1 <k<n-1, k=2(mod3);
Clearly the point labels are distinct with this Thus S(QS,) is an odd prime graph.

labeling for each line e € E.

greatest common divisor (f(u), f(v)) = 1.

(i)

e =u.v,,gcd(f (u,), f(v,)) = gcd(14k —13,14k —1) =1
for 1 <k <n, k# 2(mod3);

u Y 1, Y U v U % g v, s

(i) Figure 1.
e=u,v,,gcd(f(u,), f(v,))=gcd(14k —13,14k —5) =1

for I<k<n -1, k =2(mod3)
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Theorem 2.2.The Subdivision graph of a triang
(n = 1)is an odd prime graph.

Proof. Let ST, be the subdivision graph of a

triangular snake T,.

Vv (STn) = {Uk, Vi, Xk, YioWk/1 <k <n -1} U -

) Figure 2

Theorem 2.3. The subdivision graph S(D(Tn))

is an odd prime graph.

Proof. Let DT, be the subdivision graph of a

double triangular snake DT,.

V (DTp) = {Uk, VibWk, Sk, tk, Pk Ok, T/l <k <

i, { i, v, u, vy u,

E(STn) = {Uka, XYk, YWk, UkVi/l < k < n}
U{vkuk+1,wkuk+1/1 <k<n-1}

Here |V (ST,)| = 5n-4 and |[E(ST,)| = 6n-6
Define a mapping f from V (G) to Os, as
follows

f(ug) = 10k-9 for [ <k<n n}
f(vi) = 10k-1 for 1 <k <n E(DTn) = {UkVk, UkSk, SkWi,Witk, UkOk, Oklk,

f(Xk) =10k-7 for1<k<n-1 rkpk/1 < k < 1’1} U{tkUk+1, pkUk+1/1 < k <n-— 1}
f(y) = 10k-5 for 1<k<n-—1 Here |V (DT,)| = 7n-6 and |[E(DT,)| = 7n-2
f(wi) = 10k-3 for | <k<n— 1 Define f: V (G) — Og, as follows

Clearly the point labels are distinct with this I(“k) ) 16::15 for 1<§ k<§n

labeling for each line e € E. f(Vk) —_16k'1 for 1;kzn

greatest common divisor (f(u), f(v)) = 1. (wi) =16k-11 for I <k <n k # 4(mod10)
(i) f(wy) |:16k-9 for1<k<n k=4(modl0)
e=u,x,gcd(f (u), f (x) —god(l0k 9,10k ~7) =1 1(8) = 16k-13 for I <k=<n
for1<k<n-1 f(ty) = 16k-9 for 1 <k <n k # 4(mod10)
(ii) f(ty) = 16k-11 for 1 <k <n k=4(mod10)
e =X, Y,..0cd(f (x). f (%)) =ged10k ~ 7,10k ~5) =1 [P = 16k-11 for1<k<n
for1<k<n-1 f(gk) = 16k-9 for 1 <k <n

(i) f(n) = 16k-13 for 1 <k<n

e = yow,,ged(f (v, ), f (,)) = ged(10k —5,10k —3) =1 Clearly the point labels are distinct with this

forl<k<n-1 labeling for each line e € E.

(iv) - greatest common divisor (f(u), f(v)) = 1.
e=u.v,,gcd(f (u), f(v,))=gcd(20k —9,10k —1) =1 (i)

for1<k<n e=u,V,.,gcd(f (u,), f(v,)) =gcd(16k —15,16k —1) =1

<k<
(v) for1 <k<n

e =v,v,.,gcd(f (v,), f (v,..,)) =ged(l0k ~1,10k + 1) =1 (D)
forl<k<n-1 e=u.q,,gcd(f (u,), f(q,)) =gcd(16k —15,16k —7) =1
(V|) fOf 1 S k <n

e=w.u,.,gcd(f (), f (U._,)) = gcd@0k —3,10k +1y =1 (I11)
forl<k<n-—1 e=u,s,,gcd(f (u.), f(s,)) =gcd(16k —15,16k —13) =1

Thus S(T,,) is an odd prime graph. (fO; I<k=n
iv
e=sw,,gcd(f(s,), f(w,))=gcd(d6k —13,16k —9) =1
for 1 <k <n, k# 4(mod10)
(v)
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e=sWw,,gcd(f(s,), f(w,))=gcd(16k —13,16k —11) =1

for 1 <k<n, k=4(modl10)
(vi)

e =w,t,,gcd(f (w,), f (t,)) =gcd(16k —11,16k —9) =1

for 1 <k <n, k# 4(mod10)
(vii)

e=wct,,gcd(f(w), f(t))=gcd(l6k —9,16k —11) =1

for 1 <k <n, k=4(mod10)

(viii)

e=q,r.,9cd(f(q), f(r))=gcd(l6k —7,16k -5) =1
for]1 <k<n

(ix)

e=p,r.gcd(f(p,), f(r,))=9gcd(@6k —3,16k —5) =1
for1 <k<n

(x)

e=t.u,.,,gcd(f(t,), f(u,,,))=0cd(16k —9,16k —15) =1

for1 <k<n-1

(xi)

e = PyU,..,00d(F (p,), T (Uy.,)) = ged(L6k 3,16k —15) =1

for 1<k<n -1

(xii)

e=v,u,,,gcd(f (v.), f(u,.,)) =gcd(16k —1,16k —15) =1

forl <ks<n-—1
Thus D(T,) is an odd prime graph.

Figure 3.
Theorem 2.4. The Alternate Triangular snake
A(T,) admits odd prime labeling.

Proof. V (G) = {uk, Vk, Xk/1 <k <n}

E(G) = {Uka, UkXk, XkVi/1 <k <n} U{Vkuk+1/1
<k<n-1}

Define a function f from V (G) to O3z, as
follows

f(uy) = 6k-5for 1 <k <n

f(v) = 6k-1for1 <k<n

f(xx) =6k-3 for 1 <k <n

Clearly the point labels are distinct with this
labeling for each line e € E.

greatest common divisor (f(u), f(v)) = 1.
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(i)

e=u,v,,gcd(f (u,), f(v,))=gcd(6k —5,6k —-1) =1
for] <k<n

(i)

e=u,x.,gcd(f (u,), f(x,)) =gcd(6k —5,6k -3) =1
for] <k<n

(iii)

e=X.\V,,gcd(f(x,), f(v,))=gcd(6k —3,6k -1) =1
for1 <k<n

(iv)

e=VvU,,,,gcd(f(v.), f(u,,,)) =gcd(6k —1,6k +1) =1
for1<k<n-1

Thus A(T,) is an odd prime graph.

X3 X, 9 X, 15 X, 921 Xig27
x/\s 7/\11 13/\17 1/\33 :5/\30
v u, v, U v, u, v, U Ve

u,

Figure 4.
Theorem 2.5. The odd prime labeling number
of a triangular ladder TL,, n > 2.
Proof. Let G = TL, be any triangular graph
with
V (G) = {uk, viv'1 <k <n}
E(G) = {ukvi/1 < k < n} U {UkUk+1, ViUks1,
VkVie1/1 <k <n—1}
Define f: V — Oy, as follows
f(u) =4k-3 for 1 <k <n
f(vk) =4k-1for 1 <k<n
Clearly point labels are distinct for each line e
€ E, gcd(f(u), f(v)) = 1.
(i)
e=u,v,,gcd(f(u,), f(v,))=gcd(4k —3,4k —1) =1
for1<k<n
(i)
e=u.u,,,,gcd(f (u.), f(u.,)) =gcd(4k —3,4k +1) =1
for1<k<n-—1
(iii)
e=V,\V,,,,gcd(f (v, ), f(v.,)) =gcd(4k —1,4k +3) =1
for] <k<n-1
(iv)
e=V,U,,,gcd(f(v,), f(u,,,)) =gcd(4k —1,4k +1) =1
for] <k<n-1
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ThusTL, is an odd prime graph.

v, vV, v, v, vV, Vg v, Vg Vo Vi

3 7 ] 15 9 N\23 27 Ell 35 139
1 5 9 13 17 _\21 25 29 33 \37
u, u U, u, 2 U, u, Ug Uy Uy,

Theorem 2.6. Open triangular ladder O(TL)
is an odd prime graph n > 2.

Proof. Let G = O(TL,) be any triangular
ladder graph on 2n vertices with

V (G) = {ux, i/l <k <n}

E(G) = {uk, Wi/l <1< n} U {Ulks1, UkViea,
ViVi+1/1 <k <n—1}

Define f: V (G) — O3, as follows

f(uk) = 4k-1 for 1 <k <n

f(v) = 4k-3 for 1 <k <n

Clearly the point labels are distinct with this
labeling for each line e € E.

greatest common divisor (f(u), f(v)) = 1.

(i)

e=u.V,,gcd(f (u.), f(v,)) =gcd(4k -1,4k —3) =1
for 2<k<n-1

(i)

e=u.u,,,,gcd(f(u.), f(u.,)) =gcd(4k —1,4k +3) =1

for1<k<n-1
(iii)
e=V\V,,;,9cd(f (v, ), f(v,,)) =gcd(4k —3,4k +1) =1
forl <k<n-1
(iv)
e=v\u,,,gcd(f(v,), f(u.,))=gcd(4k —1,4k +1) =1
forl <k<n-1
Thus O(TL,) is an odd prime graph.

u, u, Uy U, U U U,

ug, Uy Uy

3 N7 THR NEIR \ER VIR VR I SR
1 5 9 13 17 N21 25 N29 \bk3 \37
V| 123 Vv, vV, Vs Ve Vg g Vo Vi
Figure 6.
Conclusion

Odd Prime labelings of various classes of
graphs such as quadrilateral snake D(Qp),
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Triangular snake S(T,), Double Triangular
snake D(T,), Alternate Triangular snake
A(T,), Triangular ladder TL,, Open Triangular
ladder O(TL,) graphs are investigated. To
investigate similar theorems for other graph
families is an open area of research.
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