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ABSTRACT
Let G be a graph with p vertices and ¢ edges. Let f :V(G) U E(G)—{1,2,3,...,p+q} be an injective function. For a
vertex labeling  f the induced edge labeling f'(e=uv)is defined by f'(e)=
2 2 2 2
Nf(u) ;f(v) ]orwf(u) ;f(v) J Then fis called a super root square mean labeling, if

f(v) Ut (e) ={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 establish the existence of super root square mean labeling of a few family of
cycle related graphs.

Key words: Super root square mean labeling, regular graph, Union of graphs.
AMS subject classification(2010): 05C78.

I.  INTRODUCTION

By graph G = (V,E) we mean a finite, undirected graph with neither loops nor multiple edges. The order and size of
G are denoted by p and q, respectively. For graph theoretical terminology we refer to Chartrand and Lesniak [3].

By a graph labeling we mean an assignment of numbers to graph elements such as vertices or edges or both subject
to some conditions. These conditions are normally expressed on the basis of some values (weights) of an evaluating
function. Labeling was introduced by SandhyaSet.al[2]. The concept of root square mean labeling was introduced by
Thirugnanasambandam and et. al [3].

The following definitions are given for further discussions.

Definition 1.1:
Let f :V(G)U E(G)—{1,2,3,...p+q} be an injective function. For a vertex labeling f and the

2 2 2 2
induced edge labeling f (e = uv)are defined by f () :Nf(u) ;f(v) worwf(u) erf(v) J . Then f iscalleda
super root square mean labeling.

Definition 1.2:

The union of two graphs G, and G, is a graph qwith and E(G, U G,) = E(G)) VE(G,).
Definition 1.3:

The graph P, ®Kis called a comb.
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Definition 1.4:

The kayak paddle graph, KP(m,n,l) is obtained by joining C, and C_, by a path of length I.

Definition 1.5:
The graph Flag, FI which is obtained by identifying any one vertex of C, to an extra vertex is
called the root.

Definition 1.6:
The polygonal chain vat is a connected graph, all of whose m blocks are polygons C, .

Definitionl.7:
The graph G is obtained by joining a cycle to each of the path and identifying Kl,2 to the internal

vertices of the path.
. MAIN RESULTS

Theorm2.1
The graph G = P, W C, admits a super root square mean labeling graph fromm>21and n>3.

Proof:

i+l ivi+l

Let V(G) ={u; :1<i<m}uU{v,:1<i<n} andlet E(G) ={uu,, :1<i<m-1}U{vy,, :1<i<n-1}
be the vertices and edges of G respectively. Then the order and size of G is n+m and n-1+m respectively.

We define V (G) VE(G) — {l, 2,...,2(n+m) —1} by

2 2
Let K: ﬂ
\l 2

Case(i):
If K is even
2L11§i§5-
Then fu) =1 2
2i:——<i<n
2
Case(ii):
If K is odd
2i-1:1<i< Bt
Then f(u)=4 2
2i: ;sign

f(u)=2n+2i-1:1<i<m
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Then the induced edge labels are defined as follows
If K is even
. . _K-2
21:1<i<——
2

Then f(u,u,,,) =42i+1: g <i<n-1

K:i=n
If K is odd
2i:1£isK—_1
2
Then f(uu, ) = 12i+1: X <<t

K:i=n

f(vv,,)=2(n+i):1<i<m-1

Thus all the labels of vertices and edges are distinct. Hence the graph G is a super root square mean labeling.

Theorm2.2
The graph C, U P, ®K admits a super root square mean labeling forn >3andm>1.
Proof:

Let V(G)={u;:1<i

<n
E(G)={g:1<i<m-1} u{ej 1< j< m}u{e} 1< j< m} be the vertices and edges of G respectively.
Then the order and size of G is n+2m and n+2m-1 respectively.

bo{vy i< jsmfulvi i< j<m) and

We defineamap T :V(G) UE(G) —){1, 2,...,2n+4m —1} by

2 2
L K:( /ﬂ]
2

If K is even
2i-1:1<i< X
Then f(u,) = 2
2i:——<i<n
2
If K is odd
e 223

@
JESR (C)Global Journal Of Engineering Science And Researches



THOMSON REUTERS

[Venkatesan * 5(11): November 2018]
DOI- 10.5281/zen0d0.1495607

2i-1:1<i<
Then fu)={ 2

2i: <i<n

X 2n+4j-3:1<j<m
f(vj)= ) : j is odd
2n+4j-1:1< j<m
jiseven
2n+4j-1:1<j<m
f(v,)= _ _
. 2n+4j-3:1<j<m
jiseven
Then the induced edge labels are given below

jis odd

If K is even

2i:1£i£K_2

Then f x(e) = 2i+1:%§i§n—l

K:i=n
If Kis odd
2i1<i< KL
Then f#(e)=42i+1: " <i<n_1

K:i=n

f+(e;))=2n+4j:1<j<m-1
fx(e)=2n+4j-2:1<j<m

ISSN 2348 - 8034
Impact Factor- 5.070

Thus all the labels of vertices and edges are distinct. Hence the graph G is a super root square mean labeling.

Theorm2.3
Any two regular graphs admit a super root square mean labeling.
Proof:

Let G be a two regular graph. Then the order and size of G are equal.

Let V(G) = {ul, Uy,..., un} and E(G) = {el, €yyeens en} be the vertices and edges of G respectively.

-
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Suppose G admits a super root square mean labeling f :V(G) UE(G) —){l, 2,...,2n} with f(u,)=1and
f(u,)=2n.

2 2
Then f *(e,) 2{1/%} =K (say)

Case(i):

Suppose K is even, then the vertices are labeled with {l, 3..K-1LK+2,.., 2n} and the edges are labeled with
{2, 4,.,.K-2,K,K+1...,2n —1} .Thus G has all the label of vertices and edges are distinct.

Case(ii):

Suppose K is odd, then the vertices are labeled with {l, 3..K-2,K+1,..,, 2n} and the edges are labeled with
{2, 4,. . K-3 K,K-1...,2n —1} . Thus G has all the labels of vertices and edges are distinct.

Theorm2.4
Union of 2-regular graph admits a super root square mean labeling.

Proof:

k

Let G = UGi be a graph where each G; is a 2-regular graph.
i=1

Suppose G admits a super root square mean labeling and

k
if each G; of order is distinct, then the order and size of G is Z n,
i=1

K

We define f:V(G)uE(G)—>{1,2,...,2 ni}by
i=1

k-1 K

Let f(uy)=1+2> nandlet f(us)=2>n,

i=1 i=1
ky2 ky2
Lot Kk:{uul) ;f(un) l

If K, is even, then the corresponding copy of Gk, the sequence of vertices and edges can be labeled as

k—1 k-1 K
{1+ 2> n,3+2> ' n,... K, -1 K, —2,...22ni}and
i=1 i=1 i=1

k-1 k-1
{2+22ni,4+ 2> 0, K =2, K +1,.., Kk}
i=1 i=1

If K, is odd, then the corresponding copy of G, , the sequence of vertices and edges can be labeled as
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k-1 k-1 K
{1+ 2> n,3+2> . K -2, K +1,..2>° ni}and
i=1 i=1 i=1
k-1 k-1
{2+22ni,4+ 2> e K =LK, +2,.0, Kk}
i=1 i=1

K
If each of G,; of order is equal, then the order and size of G is Z n,
i=1
and the sequence of vertices and edges can be labeled as
If K, isodd, then

k-1 k-1 K
{1+ 2> n,3+2> . K -2, K +1,..2>° ni}and
i=1 i=1

i=1

k-1 k-1 k
{2 + 22 n,4+ 22 n,... K, =LK, + 22 n -1 K, } respectively.
i=1 i=1

i=1

If K, is even, then the corresponding copy of G, , the sequence of vertices and edges can be labeled as

{1+kini,3+kini,..., K, -1 K, +2,...22k:ni}and
i=1 i=1

i=1

k-1 k-1 Kk
{2+Zni,4+2ni,..., K +1L K, +3,..., ZZni -1, Kk}respectively.
i=1 i=1 i=1
Thus all the labels of vertices and edges are distinct. Hence the theorm.
Theorm2.5

The Graph G(m,n,l) admits super root square mean labeling for mn>3, 1> 1.

Proof:

Letv(G)={u; :1<i<m}U{v, :1<i <1} U{w :1<i <n}andEG)=
{e:1<ismpu{ei<i<l+Bufe; 1< j<nfwe define f:V(G) U E(G) —>
{1,23,.......... L2(m+n+1)+1)} by

e { [y’ +2 f(2n)2J

Case(i) If Kis Odd, then

2i-1:1£i£KT_1

f(u;) =
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Case(ii) If Kiseven, then

2i-1:l£isE
f(u,) = 2

2i: <i<n

f(v,) =2m+2i s 1<i<l

Let Klzwf(wlz)z;“ fu)’ ‘|Iet f(W?) =2(m+1+2)

If K,and f (w,) are even then the sequence of vertices of C, can be labeled as follows,{2(m+I+1), 2(m+1+2), K -
2, K +1,...., 2(mtn+l)y+1}

If K,is odd and f (W,) is even, then the sequence of vertices can be labeled as follows, {2(m+I+1), 2(m+1+2), K -
1, K +2,...., 2(m+ntl)+1}

Then the induced edge labels of G are defined as follows

Case(i) If Kis Odd, then

2i:1sisK—_1
2

fx(uu,)= 2i+1:KT+1$isn-2

K:i=n-1

Case(ii) If Kis even, then

2i-11<i<K
2

fruu =121 852 cicna
K=i<n+3

If K,and f (W) are even then the sequence of edges can be labeled as follows,{2(m+I)+3, 2(m+l)+5, K, -1, K,
+2,..., K, }
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If K, isodd and f (W) is even then the sequence of vertices can be labeled as follows, ,{2(m+1)+3, 2(m+I)+5, K, -
2, Ki+1,...,K, }

Thus all the labels of vertices and edges are distinct. Hence the graph G is a super root square mean labeling.

Example 2.6

The super root square mean labeling of KP(7,6,2) is given in figure 1
Figure 1

Theorm2.7

The flag, FIn , graph admits a super root square mean labeling for n > 3.
Proof:

Let V(G) = {u; :1<i<nuu} and EG) = {u,u;,, :1<i<n-1uuu,}. Then the order and size of G are n+1
and n+1 respectively.
We define f: V(G) WE(G) —> {1, 2,....2(n +l)} by.

1+4n°
2
Let f(u) = 2(n+1)

Let K =

Case(i) If Kis Odd, then
2i-1:1<i< KT-l

f(u;) = K +1

2i: <i<n

Case(ii) If Kis even, then
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2i-1:l£isE
f(u,) = 2

2i: <i<n
Then the induced edge labels are defined as follows

Case(i) If Kis Odd, then

2i:1sisK—_1
2
fruu )=12i+1: 8 cicnoo
K:i=n-1
fx(uu)=2n+1
Case(ii) If Kis even, then
K:i=n-1

fx(uu,,)=42i :1sis§

2i+1: K2 cicno

ISSN 2348 - 8034
Impact Factor- 5.070

Thus all the labels of vertices and edges are distinct. Hence the graph G is a super root square mean labeling.

Example 2.8

The flag FI13 graph on admits a super root square mean labeling is given in figure 2
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Figure 2

17 15

Theorm2.9
The polygonal chain, Cn,t admits a super root square mean labeling.

Proof:

Let V(G) = {u,J 1<i<nl< St} and E(G) = {eij,lﬁ i< n,lSjSt} be the vertex and edge set of G
respectively. Then the order and size of G is (n-1)t+1 and nt respectively.

We define f :V(G)UE(G) ={1, 2, ,t(2n-1) +1}.
2 2
LK - { 7+ 4n 1
2

Case(i):
If K, is even. Then

2i-1:1<i sﬁ
f(u!) = g

2i: <i<n-1
Case(ii):

If K, is odd. Then
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. . K -1
2i-1:1<i< 12
1y —
f(ui) =
2i: <i<n

fu™=ul)=2n+2n-1)(j-1):1<j<t.

K= { J )+ F ()’ w
2

For2<i<t

Case(i) (a):

If K, is even (odd) and f(uil) is even (odd) and if K, iseven.. the corresponding cycle of K,

2n+(2n-1)(i-2)+2(j-1):1<j < K12 2 1<i<t

f(u'\) = K
2n+(2n-1)(i-2)+2j-1:?1£js n.

Case(ii)(b):

If K. is odd(even) and f(u}) is even(odd) and if K (odd). Then the corresponding cycle of K.
2n+(2n-1)(i—-2)+2(j-1):1<j s%,ls i<t

f(u') =

2n+(2n-1)(i-2) +2j-1: K;’Z <j<n.

Thus all the induced edge labels are distinct. Hence the graph Cn,t is a super root square mean labeling graph.

Example 2.10

The graph CG’4 admits a super root square mean labeling is given in figure 3
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Figure 3

Theorm2.11

KP(m,n,I K, ,) is obtained by joining a C,and C_ by a path of length | and identifying K, , to the internal vertices
of the path.

Proof:

Let V(G) = {ui,lsiﬁn}u{vi :1£i£m—2}u{vij 1<i<m-21< j<2tufw, :1§i£n}and

EG) = {uu, 1<i<n-1o{u, v fufv v, 1<i<mbu{ww,, :1<i<n-1}be the vertex and

i+1 i+1
edge set of G. Then the order and size of G is 2n+3m-6 and 2n+3m-5 respectively.

We define f:V(G)UE(G)—){l,Z, ......... ,4n+6m—11}
2 2
L Kl{ 1 4n 1
2
2i-l:1£i£ﬁ
If K, iseven. Then f(u,) = K +2 2
2i ——<i<n
2
2i-1:1<i< atd
If K, isodd. Then f(u,) = K -1 2
2i 12 <i<n

f(v)=2n+6i-2:1<i<m-2
f(vy)=2n+1
f(v)=2n+6i—4:2<i<m-2
f(v))=2n+6i:1<i<m-2
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f(w)?+ f(w,)?
et K, = \/ (w)? + f (w,)
2
If K, is even, Then the  sequence of  vertices can be labeled as

{2(n+3m-5),2(n+3m—4),..., K, -2,K, +1,...2(n+3m-5) -1}

If case K, is odd then the sequence of  vertices can be labeled as
{2(n+3m-5),2(n+3m—4),..., K, -1, K, +2,..2(n+3m-5) -1}

Then the induced edge labels are defined as follows
If K, is even then

2i—1:1sisﬁ
2
fuu. ,)=12i :KITJrZsisn—Z
K,:i=n-1
If K, is odd then
2i-1:1<i< ol
f(uu;,y) =4 2i :K12+23i3n—2
K,:i=n-1

f(uv,)=2n+2
f(vv,)=2n+6i-5:2<i<m-2

f(vv)=2n+6i-3:1<i<m-2
f(vvy)=2n+6i-1:1<i<m-2

If K, is even, then the sequence of edges can be labeled as
{2(n+3m)—-9,(n+3m)-7,....K, L K, +2,..., K, }

If K, is odd, then the sequence of edges can be labeled as
{2(n+3m)—-9,2(n+3m)-7,....K, -2, K, +1,..., K, }

Then all the vertex and edge labels are distinct. Hence the graph G is a super root square mean labeling.

233
(C)Global Journal Of Engineering Science And Researches




: THOMSON REUTERS

[Venkatesan * 5(11): November 2018] ISSN 2348 - 8034
DOI- 10.5281/zenodo0.1495607 Impact Factor- 5.070
I11.  CONCLUSION

We have derived that the following graphs are admitted super root square mean labeling P, WC_ , C UP 0K,

G(m,n,l), G(m,n, K, )also any two regular graph admits a super root square mean labeling
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