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Abstract

Letf:V(G) = {1,2,3,... p+q}bean injective function.
For each edge e = uv let f *(e = uv) defined by

Fle=uv) = [\/nu)?;ﬂu)z] or [\/I(ulzgﬂv)zJ ,

Then fis called a super root square mean labeling if f (V) U{f *(e): e € E(G)} ={1, 2, 3, ..., p + q}. A graph which admits super root

square mean labeling is called super root square mean graph. In this paper, we determined the super root square mean labeling of

the Sunlet, Middle Cycle, Polygonal Chain, Alternate Polygonal Chain and Kayak Paddle Graphs.
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Introduction

In this paper, we will be dealing with graphs that are finite,
simple (has no loops or parallel edges), connected and undirected
graph G = (V, E) with p vertices and q edges. Graph labeling can
be defined as an assignment of integers to the vertices or edges,
or both, subject to certain conditions [2]. Graph Labeling is used
nowadays in rigorous applications in many disciplines like cod-
ing theory, x-ray crystallography, radar, astronomy, circuit de-
sign, communication network addressing and data base man-

agement [5].

One of the types of graph labeling techniques is super root
square meanlabeling. In 2015, the notion of super root square
mean labeling was introduced by K. Thirugnanasambandam
and K. Venkatesan [9]. Let f: V(G) — {1,2,3,...,p +q} bean
injective function. For each edge e = uv let f *(e = uv) defined

by

)2 )2 u)?2 v)2
f*(e:uv)=[ /f();f()-‘orl /f();f()J,

Then f is called a super root square mean labeling if f (V)
{f*(e): e €E(G)}={1,2,3,...p + q}. A graph which admits
super root square meanlabeling is called super root square
mean graph. Super root square meanlabeling behavior of sev-
eral graphs are studied by K. Thirugnanasambandam and K.
Venkatesan [9], R. Chitra devi and S. Saravana Kumar [1], S. S.
Sandhya, S. Somasundaram and S. Anusa [6-8] and R. Gopi
[3]. Foran extensive survey of graph labeling as well as biblio-

graphic references, werefer to Gallian [2].

Basic concepts
Definition 2.1
A Polygonal Chain is G ™ m blocks are polygons C_[4].

Definition 2.2
The graph is m blocks of C, connected with a chord [4].
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Note

We name the graph as Alternate Polygonal Chain Graph.

Results and Discussions
Theorem 3.1
If a graph G is a Super Root Square Mean Graph, thenadjacent

vertices must be labeled with nonconsecutive natural numbers.

Proof. Suppose that a graph G is a Super Root Square Mean
Graph and two consecutives numbers were labeled to all adjacent
vertices of G. By definition, a graph G = (V, E) with p vertices and q
edgesis said tobe aSuper Root Square Mean Graph if it is pos-
sible to label the vertices x € V (G) with distinct elements f (x)
from the set {1,2,...,p + q} in such a way that when each edge e
= uv is labeled by f *(e = uv) defined by

e [ /f(uw;fw)ﬂ . l f(u)!;f(v)zJ ,

Then f(V) {f*(e): e €E(G)}={1,2,3,...,p +q}. Now, let the
adjacent vertices of a graph G be labeled by consecutive numbers,
a and a+1, respectively. Hence, the induced edge labeling f * that is
in the ceiling would be

Fle =)= { OEI0:;

| fa?+(a+1)?
=l

=a+1.

While the induced edge labeling f* that is in the floor function

would be
o= uv) = { fwr+ f(v)?J
_ { [a? +(a+1)2J
2

a.

Observe that the resulting edge labels is a + 1 and a, respec-
tively, i.e, in the ceiling and floor function. Hence, the vertex and
edge labels are not distinct. Thus, if we union the set of vertex
labels and set of edge labels we get, f(V){f*(e): e € E(G)} # {1,
2,3,...,p +q}, a contradiction to our assumption thata graph
G is a Super Root Square Mean Graph. Therefore, adjacent ver-
tices of a Super Root Square Mean Graph G must be labeledwith

nonconsecutive natural numbers.
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Observation 3.2

If a graph G is a Super Root Square Mean Graph andlet
the numbers (a and b) labeled to all adjacent vertices, then
their incident edge labeled by number (c) is alwaysa < c< b
or a > ¢ > b. Moreover, the first and last numbers of the given
set which are 1 and p + q (sum of order and size) are always

labeled to the set of vertices.

Theorem 3.3

The Sunlet Graph SI_is Super Root Square Mean Graph for

all n =3.

Proof. Let V (S ) = {u,, u,
setand E(S1 ) = {uu

n} be the edge set of Sunlet Graph Sl , n >3 as shown in figure

yeew U,V Vo, vn} be the vertex

uu forl<isn-landuyv forl<is

i+1’

1. To prove the theorem, we will consider the following cases.

Vs

Figure 1: A sunlet graph SL .

Case 1
nisodd, (n= 3).

Subcase 1
n=3.

If n = 3 then the graph S1, T, K which is a Super Root Square
Mean Graph [3].
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Subcase 2

n=5

Define the function f: V (S1) - {1,2,3,...,p + g} by:

3 =1
flu)=4{8i—11 2<i< i

8n—8i+12 ™ <i<n

1 i=1
flv) =48i—9 251‘3"—21

8n—8i+10 ™2 <i<n

4 i=1
FHut) = 8 =7 2<i< !
8n—8& +8 "T3§z§n—1
fluu,) = 6
2 i=1
I (uw) = (8 —10 2<i<nd

8n—8i+11 P <i<n

In view of the above labeling, f(V (S1 ))f(E(S1)) = {1,2,
3,...p+q}

Case 2

n is even, (n=4).

Subcase 1
n = 4.

If n = 4 then the graph SI, Q, K, which is a Super Root Square
Mean Graph [3].

Subcase 2
n=6.

Define the function f: V (Sl ) —»{1,2,3,...,p + q} by:

2i+1 1<i<2

Jlu) =8 —8 3<ig 2
8n—8i+9 " <i<ln
@ 1<4i<2

flv) = ¢ 8 —10 3<igni?

8n—8i+11 =M <i<n
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The edge labels of Sl are the following:

3 i=1
T (witipr) = § 8 — 4 2<i<?

8n —8i+5 "T*Zgign—l
frluu,) = 6

2 i=1
F(uv) =8 —9 2Sl§"2ﬁ

8n—8+10 *<i<n

In view of the above labeling, f(V (Sly)) f(E(Sly)) ={1,2,3,...,p
+ q}. Therefore, the Sunlet Graph Sly, is a Super Root Square Mean
Graph foralln = 3.

Theorem 3.4

The Middle Cycle Graph M(C ) is Super Root Square Mean
Graph for all n =3.

Proof.LetV (M (C)) ={v,, v
setand E(M (C)) = {uu
and vu, for 1 <i<n} be the edge set of the Middle Cycle

ooV, U, U, U} be the vertex

uu,uyv,

i+1” 71 n’ i+1”

uv, for1l<isn-1

Graph M(C ), n =3 as shown in figure 2. To prove the theorem,

we will consider the following cases.

Case 1
n is odd, (n = 3).

Subcase 1
The super root square mean labeling of Middle Cycle Graph
M (C,) shownin figure 3.

Subcase 2

n=5.

Define the function f: V (M(C))) —»{1,2,3,...,p + q} by:

(1 i=1
10i — 14 2<ig it
Vi) =

fw) 5n i=n43
10n—10i+13 =2 <i<n
(3 i=1
10i — 8 2 <<t

flu) = . s
0n—-10+10 " <i<n-—1
8 t=n
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U5

Figure 2: A middle cycle graph M(C ).

Figure 3: A middle cycle graph M(C,) and its super
root square mean labeling.

The edge labels of M(C ) are the following:

9 i=1
. 10: — 2 2<ig<nt
f('”fz'ulerl)— 5n— 4 i:"TH
10n—10i4+5 *2<i<n-—1
frluauw,) = 7
2 i=1
10 i=2
FHlvu) = {108 — 11 3<i<
5n — 2 i=1o48
0n—106+11 =5 <i<n
. 10 — 6 1<iged
U;V; =
F i) {10n—10i+7 M3 <i<n—1

f*(unlvl) = 5

43
In view of the above labeling, f(V (M(C)))f(E(M(C))) =

{1,23,...,p+q}
Case 2

n is even, (n = 4).
Subcase 1

n=4.

The super root square mean labeling of Middle Cycle Graph
M (C,) shownin figure 4.

Subcase 2

n= 6.

11

Figure 4: A middle cycle graph M(C,) and its super

root square mean labeling.

Define the function f: V(M(C)) —{1,2,3,...,p + g} by:

1 i=1
105 — 12 2<i< 3
o) = 5n i=n2
(10n — 107 + 11 "Tﬂgzgn
3 i=1
10— 5 2<i<
flu) = {b5n—2 i=2f2
10n—10i+7 "M <i<n-—1
| 6 i=n

The edge labels of M(C ) are following:
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104 1<i<n?
f*(u,-uiﬂ) == 5n —4 = %
10n—10i+3 "2 <i<n-1
f*(ulun)z 5
. 10i — 8 1<i<2
Vi) = . .
f(wi) {10n—102+9 ”Tﬁgzgn
7 i=1
. 10i — 4 2<i<n?
U;V; =
Fluven) =4 5, g i=1
10n — 10 + 4 "Qﬂngn—l
f*(unvl): 4

In view of the above labeling, f(V (M(C))f(E(M(C)))) =
{1,2,3,...p+q}.

Therefore, the Middle Cycle Graph M(C ) is a Super Root
Square MeanGraph for all n = 3.

Theorem 3.5

The Polygonal Chain Graphis Super Root Square Mean
Graph forallm=1,n 23.

Proof. Let be the
vertex set andE (GI") = {e] for 1 si=m, 1 =j<n}be the edge set of the

V(G = (v3, v, vav}, vi vi o, vl v}
Polynomial Chain Graph (6;*), m =1, n = 3 as shown in figure 5.
Note that when n is odd, v},4y,, = »{**. Likewise, when n is even,
”En+z)/z = vi*th

To prove the theorem, we will consider the following cas-

es.

Case 1

nis odd, (n=3) and m = 1.

Subcase 1

m=1andn=3.

If m = 1 and n > 3 then the graph C , n >3 which is a Super
Root Square Mean Graph [9].

44
Subcase 2

m=2andn=3.

If m > 2 and n = 3 then the graph T , n > 2 which is a Super
Root Square Mean Graph [8].

Subcase 3

m=2 and n =5.

Figure 5: A polygonal snake G ™.

Define the function f: V() —»{1,2,3,...,p + q} by:

(2n—1)(i— 1) +1
(2n—1)(i—1)+4j—5
@Cn-1D(E—-1)+4n—4j+6

£ =

The edge labels of are the following:

2n—-1)@GE—-1)+2 l1<ism, j=1
(2n—-1)(i—1)+4j -3 1<i<m, 2<j<t
(n—1)(i—1)+4n—j+1) 1<i<m, "B <j<n

F1e) =
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In view of the above labeling, f(V(M()f(E(M() = {1, 2,3,
..p+q}

Case 2

n is even, (n 24) and m 2 1.

Subcase 1:

m=1andnz=4.

If m=1 and n x4 then the graph G, C,n=4 whichisa
Super Root Square Mean Graph [9].

Subcase 2

m=2andn =4.

Define the function f: V() —-{1,2,3,...,p + q} by:

2n—1)(GE—1)+1 1<i<m, j=1

flop)=q@n—1)(GE—-1)+4j—4 1<i<m, 2<j<
n—1)(i—1)+4dn—4j+5 1<i<m, 2 <j<n
( )(i—1) j , B <y

The edge labels of are the following:

() = (2n—1)(i—1) + 45 — 2 1<i<m, 1<j
! @2n—-1)(E—-1)+4n—4j+3 1<i<m, 22 <

In view of the above labeling, f(V(M()f(E(M()) = {1, 2,
3,...p+q}

Therefore, the Polygonal Chain Graph is a Super Root Square

Mean Graph forallm =1 and n = 3.

Theorem 3.6

The Alternate Polygonal Chain Graph is Super Root Square

Mean Graph forallm=1,n = 3.

Proof. Let V () {} be the vertexsetand E () = {for1<i<m, 1
<j < n} be the edge set of the Alternate Polynomial Chain Graph , m
21,n 23 as shown in figure 6. Note that the edge that connects the
disconnected cycles is the edge for 1 <i<m-1 when n is odd and
the edge for 1 <i<m-1 when n is even. To prove the theorem,

we will consider the following cases.

Case 1

n is odd, (n=3) and m = 1.

45
Subcase 1

m=1andn = 3.

If m = 1 and n 23 then the graph , n = 3 which is a Super Root
Square Mean Graph [9].

Subcase 2

m=2andn=3.

Define the function f: V() —»{1,2,3,...,p + q} by:

@n+1)(i—-1)+1 1<i<m, j=1
@n+1)(i-1)+4j—5 1<i<m, 2<j <t
@2n+1)(i—-1)+4n—4j+6 1<i<m, 22 <j<n

flo) =

The edge labels of are the following:

(en+1)(i—1)+2 1<i<m, j=1

)
fre)=3@n+1)(i—1)+4j -3 1<i<m, 2<j<2d
Cn+1)(-1)+4n—j+1) 1<i<m, "2 <j<n
ff@)= (2n+1) 1<i<m—-1

In view of the above labeling, f(V(M())f(E(M()) = {1, 2,
3,....p+q}

Case 2

niseven, (n=4)and m= 1.

Subcase 1

m =1 and n = 4.

If m = 1 and n 24 then the graph , n 24 which is a Super Root
Square Mean Graph [9].

Subcase 2

m =2 and n =4.

Define the function f: V() = {1,2,3,...,p + q} by:

@2n+1)(i-1)+1 1<i<m, j=1
flug) = @n+1)(i-1)+4j -4 1<i<m, 2<j< 2
@n+1)(i-1)+4n-4j+5 1<i<m, " <j<n
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Figure 6: An alternate polygonal snake (C_: m).

The edge labels of are the following:

Fleh) = Pn+1)(Ei—1)+45—2 j
T @ )i —1)+dn—4j+3 1<i<m, 22<
)=

2

(2n+1)i 1<i<m—1

In view of the above labeling,
fV(M({Cy + m))) UE(EM((C, 2 m))) ={1,2,3,...,p +q}.

Therefore, the Alternate Polygonal Chain Graph is a Super Root

Square Mean Graph forallm =1 and n = 3.

Theorem 3.7

The Kayak Paddle Graph KP(n,m,t) is Super Root Squart
Mean Graph foralln=m, n23 and t=1.

46

Proof. Let V (KP(n,n,t)) = {v,v,,..
...,u } be the vertex set and E(KP (n,n,t)) = {e,for 1 <i <n+
t-1 and e, for 1 <i <n} be the edge set of the Kayak Paddle

Graph KP(n,n,t) where n= 3 and t = 1 as shown in figure 7. Note

SV, WL W, WU, U,

that when n is odd,, when n is even, for all n, .

Figure 7: A kayak paddle graph KP (n, n, t),

To prove the theorem, we will consider the following cases.

Case 1
nis odd, (n=3) and t=1.

Subcase 1
n=3andt=1.

If n =23 and t = 1 then the graph KP(n,n,1) ,n =3 whichis
a Super Root Square Mean Graph by Theorem 3.5.

Subcase 2
n=3andt=2.

If n 23 and t = 2 then the graph KP(n, n, 2)
a Super Root Square Mean Graph by Theorem 3.6.

,n =3 which is

Subcase 3
n=3andt=3.

Define the function f: V (KP(n,n,t)) - {1,2,3,...,p + q} by:

1 =1
flw)={4i-5 2<i<nil
dn —4i+ 6 M <i<n
flw)= 2n+2i—2 1<i<t
2n + 2t — 2 i=1
flu)=(2n+2t+4i—8 2<i<nl
bn+2t—4i+3 2 <i<n
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The edge labels of KP (n, n, t) are the following:

2 i=1
) : n+1
Fle) = i;——34i+4 3;52,1
2i—1 n+l<i<n+t—1
2n+2t—1 i=1
frE)={2n+2t+4i—6 1<i<nid
n+3

6n +2t—4i+1

In view of the above labeling, f(V (M(KP(n,n,t)))f(E(M(KP
(n,nt))) ={1,2,3,...p+q}.

Case 2

n is even, (n 24) and t > 1.

Subcase 1
n=4andt=1.

If n 24 and t = 1 then the graph KP (n,n, 1)
a Super Root Square Mean Graph by Theorem 3.5.

, =4 which is

Subcase 2
n=4andt=2.

If n 23 and t = 2 then the graph KP (n,n,2) , n=4 whichis
a Super Root Square Mean Graph by Theorem 3.6.

Subcase 3
n=4andtz=3.
Define the function f: V (KP(n,n,t)) = {1,2,3,...,p + q} by:

1 i=1
flv)=<4i—4 2 << mf2
dn —4i+5 il <j<n
flw)= 2n+2i—2 1<i1<t
2n + 2t — 2 i=1
flu) = 2n+2t4+4i—7 2<i< 2
bn+2t—4i+2 1 <i<n
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The edge labels of KP (n, n, t) are the following:

44 — 2 1<i<?
fle)=<dn —4i+3 2 <i<n
21 —1 n+l<i<n+t-1
2n+2t—1 i=1
fE@)=92n+20+4i-5 1<i<}
6n + 2t — 44 2 <i<n

In view of the above labeling, f(V (M(KP (n,n,t)))f(E(M(KP
(nnt))) ={1,2,3,...p+q}.

Therefore, the Kayak Paddle Graph KP (n, m, t) is a Super Root

Square Mean Graph foralln=m,n>3 and t> 1.

Bibliography

1. Chitra Devi R and Saravana Kumar S. “Super Root Square
Mean Labeling of Some”. International Journal of Mathematics
Trends and Technology (IIMTT) 30.2. (2016)

2. GallianJA. “A Dynamic Survey of Graph Labeling”. The Electron-
ic Journal of Combinations (2013) DS6.

3. Gopi R. “Super Root Square Mean Labeling of Some Graphs”.
International Journal of Engineering Science Advanced Com-
puting and Bio-Technology 8.2 (2017): 75-81.

4. Hemalatha V and Mohanaselvi V. “Super Geometric Mean La-
beling of Some Cycle Related Graphs”. IJSER 6.9 (2015): 522-
529.

5. Lakshmi Prasanna N,, et al. “Applications of Graph Labeling in
Communication Networks, Department of CSE, Vignans Lara
Institute of Technology and Science, Guntur - 522 124, India”.
Professor and Principal of Bapatla Engineering College, Bapat-
la, Guntur, India.

6. Sandhya SS., et al. “Some Results on Super Root Square Mean
Labeling”. Communicated to International Journal of Math-
ematics and Soft Computing.

7. Sandhya SS., et al. “Super Root Square Mean Labelling of
Graphs”. Asia Pacific Journal of Research 1 (2016): 162-166.

Citation: Marlo James M Orias and Ariel C Pedrano. “On Super Root Square Mean Labeling of Some Cycle Related Graphs". Acta Scientific Computer

Sciences 5.1 (2023): 40-48.


https://www.researchgate.net/publication/303978036_Super_Root_Square_Mean_Labeling_of_Some_Graphs
https://www.researchgate.net/publication/303978036_Super_Root_Square_Mean_Labeling_of_Some_Graphs
https://www.researchgate.net/publication/303978036_Super_Root_Square_Mean_Labeling_of_Some_Graphs
https://www.combinatorics.org/files/Surveys/ds6/ds6v20-2017.pdf
https://www.combinatorics.org/files/Surveys/ds6/ds6v20-2017.pdf
https://www.researchgate.net/publication/317304532_Super_Root_Square_Mean_Labeling_of_Some_Graphs
https://www.researchgate.net/publication/317304532_Super_Root_Square_Mean_Labeling_of_Some_Graphs
https://www.researchgate.net/publication/317304532_Super_Root_Square_Mean_Labeling_of_Some_Graphs
https://www.ijser.org/paper/SUPER-GEOMETRIC-MEAN-LABELING-OF-SOME-CYCLE-RELATED-GRAPHS.html
https://www.ijser.org/paper/SUPER-GEOMETRIC-MEAN-LABELING-OF-SOME-CYCLE-RELATED-GRAPHS.html
https://www.ijser.org/paper/SUPER-GEOMETRIC-MEAN-LABELING-OF-SOME-CYCLE-RELATED-GRAPHS.html

On Super Root Square Mean Labeling of Some Cycle Related Graphs

8. Sandhya SS,, et al. “Super Root Square Mean Labeling of Some
New Graphs”. Communicated to International Conference on

Graph Theory, Amrita University.

9. Thirugnanasambandam K and Venkatesan K. “Super Root
Square Mean Labeling of Graphs”. International Journal of
Mathematics and Soft Computing 5.2 (2015): 189-195.

Citation: Marlo James M Orias and Ariel C Pedrano. “On Super Root Square Mean Labeling of Some Cycle Related Graphs". Acta Scientific Computer
Sciences 5.1 (2023): 40-48.

48



