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Abstract

Let G be a (p,q) graph and f: V(G) - {1,2,3, ..., p + q} be an injective function. For each edge

2 2 2 2
—uv, letf*(e = uv) = [ /%l or l f@] then f is called a super root square mean

labeling if f(V) U {f*(e):e € E(G)} ={1,2,...,p + q}. A graph that admits a super root square
mean labeling is called as super root square mean graph. In this paper we prove that Double
triangular snake, Alternate double triangular snake, Double quadrilateral snake and Alternate
Double quadrilateral snake graphs are super root square mean graphs.

Keywords: Root Square mean graph, Super Root Square mean graph, Triangular snake, Double
triangular snake, Quadrilateral snake, Double quadrilateral snake.

AMS Subject Classification (2010): 05C78.

1 Introduction

All graphs in this paper are finite, simple and undirected graph G = (V, E) with p vertices and g
edges. For all detailed survey of graph labeling we refer to Gallian [1]. For all other standard
terminology and notations we follow Harary [2]. The concept of Root Square mean labeling was
introduced by Sandhya, Somasundaram and Anusa in [3] and proved many results in [4, 5, 6, 7, 8]. In
this paper we define super root square mean labeling and proved that
D(T,),A(D(T,),D(Q,),A(D(Q,) are Super root square mean graphs. The following definitions are
useful for the present study.

173



174 S.S. Sandhya, S. Somasundaram and S. Anusa

Definition 1.1. Let G be a (p,q) graph and f:V(G) - {1,2,3, ...,p + q} be an injective function. For

each edge = uv , let f*(e = uv) = [ /Wl or [ /w] then f is called a super root

square mean labeling if f(V) U {f*(e):e € E(G)} ={1,2,...,p + q}.
Definition 1.2. A Triangular snake T, is obtained from a path u,, u, us, -+, u, by joining u; and u;,
toanewvertexv; for1 <i<n-1.

Definition 1.3. A Double Triangular Snake D(T,,) consists of two Triangular snakes that have a
common path.

Definition 1.4. An Alternate Double Triangular Snake A(D(T,)) consists of two Alternate Triangular
snakes that have a common path.

Definition 1.5. A Quadrilateral snake Q,, is obtained from a path u,,u,,...,u,, by joiningu; and
u;+q tonew vertices v; and w;, 1 < i < n — 1 respectively and then joining v; and w;.

Definition 1.6. A Double Quadrilateral snake D(Q,,) consists of two Quadrilateral snakes that have a
common path.

Definition 1.7. An Alternate Double Quadrilateral snake A(D(Q,)) consists of two Alternate
Quadrilateral snakes that have a common path.
The following theorems are useful for the present study.

Theorem 1.8. Any Path B, is a Super root square mean graph.
Theorem 1.9. Triangular snake T, is a super root square mean graph.

Theorem 1.10. Quadrilateral snake @,, is a super root square mean graph.

2 Main Results

Theorem 2.1. Double triangular snake D (T;,) is a super root square mean graph.

Proof: Consider a path uy, u,, us, -+, u, Joinu; and u;4; ,1 <i <n— 1 to two new vertices v; , w;,
1 <i <n— 1.Define afunction f:V(D(T,)) - {1,2,...,p + q} by

flu)=8i—7,1<i<n,

f(w;))=8i—-51<i<n-1,

fw)=8i—21<i<n-1.

The edges are labeled as

fuuiz1) =8i—3,1<i<n-1,

fluv)=8i—6, 1<i<n-1,

fujpv) =8i—1,1<i<n-—1,

fuw) =8i—4,1<i<n-1,

fujpw) =8i,1<i<n-1.

Then f(V)U{f*(e):e € E(G)} ={1,2,...,p + q}. Hence double triangular snake graph is a super
root square mean graph.
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Example 2.2. Super root square mean labeling of D(T5) is shown below.

6 14 22 30

Figure 1: Super root square mean labeling of D(Ts).
Theorem 2.3. Alternate double triangular snake A(D(T,,)) is a super root square mean graph.

Proof: Let G be the graph A(D(T,,)) .Consider a path w4, u,,us, -+, u, .T0 construct G ,join u; and
u;4+1 (Alternatively) with two new vertices v; and w;, 1 < i < n — 1.There are two different cases to
be considered.

Case 1: If the Double Triangle starts from u,, then we consider two sub cases.
Sub Case 1(a): If n is even, then

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

fupi1) =10i—=9,1<i<2,

flu) =10i-1,1<i <3,
n
fw)=10i—7,1<i< >

Fw) =10i—4, 1<i<

N3

The edges are labeled as
fluui,) =5i, 1<i<n-—-1,
f@uaioav) =10i—8, 1<i<Z,
flupw) =10i-3,1<i<Z
f@uaiw) =10i—6,1<i<Z,

flugiw;)) =10i —2,1<i <

NS

Then f(V)U{f*(e):e € E(G)} ={1,2,...,p + q}. Hence double triangular snake graph is a Super
root square mean graph.

Sub Case 1(b): If n is odd then
Define a function f: V(G) - {1,2,...,p + q} by

n+1

flugig) =10i=9,1<i <™=,

flp)=10i-1,1<i<=2
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n—1
fw)=10i-7,1<i< 5

f(wy) = 10i — 4, 1Sis"7'1.

The edges are labeled as
fuuiyq) =50, 1<i<n-—1,

f(upi—qv;)) =10i—8, 1 <i <

=

n—

~ |

fuziv) =10i—3,1<i SnT_l,

fuzieawy) = 10i — 6,1 < i <™,

-1

S

flupgiw;)) =10i —2,1<i <

Then fF(V)U{f*(e):e € E(G)} ={1,2, ...,p + q}. Hence alternate double triangular snake graph is a

super root square mean graph.
The labeling pattern is shown below.

3 13
1 17
10 15 20
11 19
14 18 24 -
16 26
Figure 2

Case 2: If the triangle starts from u, , then we have to consider two sub cases.
Sub Case 1(a): If n is even, then
Define a function f:V(G) — {1,2,...p + q} by
fupi1) =10i—=9,1<i<2,
fluz) =10i—=7,1<i <2,

n—2
f(vl)=101_3,1SlS T,

fw) =10i-4, 1<i<™2.
The edges are labeled as
f(uyi_quy;) =10i—8, 1 <i <
fuziugip) =100 =2, 1 <i <
fluyv) =10i-5, 1<i<™=2

f(upipqv) = 10,1 <i < "T_Z

fQuzieaw) = 10i— 1,1 < i <2
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n

Then fF(V)U{f*(e):e € E(G)} ={1,2, ...,p + q}. Hence alternate double triangular snake graph is a
super root square mean graph.

Sub Case 1(b): If n is odd then
Define a function f: V(G) - {1,2,...p + q} by

n+1

flugig) =10i=9,1<i <™=,

fl) =10i-7,1<i< =2

n—1
f(w;))=10i-3,1<i<

2
fw) =10i-4, 1<i<™=.
The edges are labeled as
fpiquz) =10i -8, 1< i< =2
faiugisy) = 100-2, 1< i<,
Flupv) =10i—5, 1<i < ”7‘1
fupiy1v) =100, 1 < i < nT_l

fQuzieaw) = 10i = 1,1 < i <™=,

n—1

Then f(V) U {f*(e):e € E(G)} = {1,2,...,p + q}. Hence Alternate double triangular snake graph is a
Super root square mean graph.

The labeling pattern is shown below.

Figure 3
Theorem 2.4. Double quadrilateral snake graph D(Q,,) are super root square mean graphs.
Proof: Let B, be the path u,,u,, us, -+, u, .To construct D(Q,,), join u; and u;,, to four new vertices
v, Wi, tiand Si by the edges UiV, Uip1Wi, Viw;, Uit;, UipqS; and S;ti, fori<i<n-—1
Define a function f:V(D(Q,)) » {1,2,...p + q} by
f(u)=12i—11, 1<i<n,
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fv)=12i—9, 1<i<n-1,
fw)=12i-5,1<i<n-1,
f(t)=12i—6,1<i<n-—-1,
f(s)=12i—1,1<i<n-1.

The edges are labeled as

fuguy) =9, fujujp1) =12i—4,2<i<n-1
fluv) =12i—-10, 1<i<n-1

fujpwy) =12i—2,1<i<n-1,

foiw)) =12i—-7,1<i<n-1,

flut;)) =12i—-8,1<i<n-1,

f(uizqs) =12i,1<i<n-1,

f(tys1) =8, f(tis;)) =12i—-3,2<i<n-1
Then f(V) U {f*(e):e € E(G)} ={1,2,...,p + q}. Hence double quadrilateral snake graph is a super
root square mean graph.

Example 2.5. The labeling pattern of D(Q,) is shown below.

35 7 15 17 19 27 29 31

6 8 11 15 21 23 30 33 35

Figure 4

Theorem 2.6. Alternate Double Quadrilateral snake graphs A(D(Q,)) is a super root square mean
graph.

Proof: Let G be the alternate double quadrilateral snake A(D(Q,,)) .Consider a path uq, uy, us, -, u,
Join u; and u;,, (Alternatively) with to four new vertices v;, w;, t; and s;.Here we consider two
different cases.

Case 1: If the double quadrilateral starts from wu, , then we consider two sub cases.

Sub Case 1(a): If n is even then

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

fQuzioy) =14i—13,1<i <7,

fluz) = 14i-1,1<i<%,

Fv) =14i—-11,1<i<

NS

Fw) =14i—7, 1<i<

N3
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ft)=14i—8, 1<i<

f(s))=14i—-3,1<i

NIS NIS

The edges are labeled as
fluuy) =9, flugiqup) = 14i—6, 2<i <7,
fugiugip) =140, 1<i < nT_Z

flugiqv;) =140 =12, 1<i<?,

foiw;)) =14i—-9, 1<i<

NS NI

fwiuy) =14i—4,1<i <
f(ugi_qt)) = 14i—10,1 < i g
f(tis1) =8, f(tis;) =14i—5, 2<i<

NS

flsiup) =14i-2,1<i< >

Then f(V)U{f*(e):e € E(G)} =1{1,2,..,p + q}. Hence Alternate double quadrilateral snake graph
is a super root square mean graph.

Sub Case 1(b): If n is odd then
Define a function f: V(G) - {1,2,...p + q} by

flug—y) =14i—13,1<i<™d

fluz) =14i-1,1<i <™=,

n—1
f(v;)) =14i-11,1<i < —

fw) =14i-7,1<i<™2,

f(t) = 14i — 8, 1Si<71,

f(s;) =14i -3, 1<l<;

The edges are labeled as

f(uluz) =9, f(uZi—luZi) =14i—6, 2<i < nT—l’

H

fugiuzipg) =140, 1<i < T
flupiogvy) = 14i— 12, 1< i< ™2,
foiw;)) =14i—-9, 1<i<—,

fwjuy) =14i—4,1<i <
fuzioaty) = 14i—10,1 < i <™=,

f(tys)) =8, f(tis) =14i—5, 2<i< "7‘1
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f(siuy;)) =14i—2,1<i < %1

Then f(V)U{f*(e):e € E(G)} ={1,2,...,p + q}. Hence alternate double quadrilateral snake graph
iS a super root square mean graph.

The labeling pattern is shown below.

Figure 5

Case 2: If the double quadrilateral starts from wu, , then we consider two sub cases.
Sub Case 2(a): If n is even then

Define a function f: V(G) - {1,2,...p + q} by
fluy_q) =14i—13,1<i < g
fluz) = 14i—11,1<i<?,

n—2

2 )
n-—2

2 1

fw)=14i—-7,1<i<

fw) =14i—-1,1<i <

flt)=14i-5 1<i<™2

f(s;) = 14i — 8, 151‘5"7‘2.

The edges are labeled as
fugimqug) =14i—12, 1<i <

NIS

n

fupiugip1) =14i—4, 1<i <

N
N

fluyv;) =14i—-9, 1<i< TZ

foyw;) = 14i — 3, 1<l<;
fWiugiy,) = 144,11 < STZ,

f(uyt )—141—101<L<T,

fltis) =14i—6, 1<i<™2

fsiuaie) = 14i-2,1 <1 <22
Then f(V)U{f*(e):e € E(G)}={1,2,..,p + q}. Hence alternate double quadrilateral snake graph
is a super root square mean graph.
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Sub Case 2(b): If n is odd then
Define a function f:V(G) - {1,2,...p + q} by

n+1

flugiog) = 14i—13,1<i<—,

flu) =14i-11,1<i <™

n
fw)=14i-71<i< —,

fw) =14i—1, 1<i<™2,

f(t) =14i -5, 1sts%

=

fs)=14i—8, 1<i<™—
The edges are labeled as
fugiquz) =14i—12, 1< i< =2

fpiugisy) = 14i—4, 1< i<,

flupw) =14i—9, 1<i<™}

flow) =14i-3, 1<i<™2,

fWitgiy) = 14,1 <i < nT_l

flupt) = 14i-10,1<i <=2,

fltis) =14i—6, 1<i<™2,

fsiugiey) = 14i—2,1 < i <™=

Then f(V)U{f"(e):e € E(G)} ={1,2,..,p + q}. Hence alternate double quadrilateral snake graph

iS a super root square mean graph.
The labeling pattern is shown below.
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