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Abstract

Let G be a graph with p vertices and g edges. Let f :V(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
L/M}OI’L«/MJ. f is called a super root square mean if

f(v(G))u {f (e)/ecE(G)}={123,...p+ q}. A graph which admits super root square mean
labeling is called super root square mean graph. In this paper, we investigate super root square
mean labeling of some graphs.
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1 Introduction

We begin with simple, finite, connected and undirected graph G(V,E) with p vertices and q

edges. A labeling of a graph is a map that carries graph elements to numbers (Usually to positive (or)
non-negative integers). Some labelings use only the vertex set (or) the edge set. We shall call them
vertex labelings (or) edge labelings respectively. Terms are not defined here are used in the sense of
Harary [2]. For a detailed survey of graph labeling we refer to Gallian [1].

Mean labeling was introduced by S.Somasundaram and R.Ponraj [3],[4]. Harmonic mean labeling
was introduced by S.Somasundaram, R. Ponraj and S.S.Sandhya in [7]. Geometric mean labeling was
introduced by S.Somasundaram, P.Vidhyarani and R.Ponraj in [5], [6]. Root square mean labeling was
introduced by S.S.Sandhya, S.Somasundaram and S.Anusa in [8]. In this paper, we introduce super
root square mean labeling of graphs and investigate super root square mean labeling of paths, cycles,
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Peterson graph, combs, triangular snake, ladder, total path.We now give the following observation and
definitions which are useful for the present investigation.

Observation 1.1. If G is a super root mean square graph, then 1 and 3 must be the labels of the
adjacent vertices of G since an edge should get label 2.

Definition 1.2. Let f :V(G) — {1,2,3,...,p+q} be an injective function. For a vertex labeling f, the

induced edge labeling f *(e) is defined by f * () =[\/%]orwwj fis called a

super root square mean labeling if f (v(G))u {f (e)/ec E(G)}={1,23,...p+ q}. A graph which admits

super root square mean labeling is called super root square mean graph.

Definition 1.3. The corona G, 1 G, of two graphs G,and G, is defined as the graph G obtained by
taking one copy of G, (which has p, vertices) and p, copies of G, and then joining the i" vertex of

G, to every vertices in the i™ copy of G, .
Definition 1.4. The graph P, 11 K, is called a comb.
Definition 1.5. The product graph P, x P, is called a ladder and it is denoted by L,.

Definition 1.6. A triangular snake T, is obtained from a path u,,u,,U,,...,u, by joining u; and

u,+1 toanew vertex v, for 1<i<n-1.

2 Main Results

Theorem 2.1. Any Path P, is a super root mean square graph.

Proof : Let the vertices of P, be {v; :1<i <n} and the edges of P,be {&; =(v;v;,,):1<i<n-1}.
Here V(P,)|= nand |[E(R,)|=n-1.

Define a function f :V(P,) » {1,2,3,...2n-1} by f(v,)=2i-L1<i<n.

Then the induced edge labels of P, is f*(g;)=2i;1<i<n-1.

Thus the vertices and edges together get distinct labels. Hence P, is a super root square mean graph. m

Example 2.2. Super root square mean labeling of P, is given below.

0 12
—e °
11 13

2 4 6 8
g — ® ——o
3 5 7 9

1

Figure 1: Super root square mean labeling of P, .
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Theorem 2.3. Any cycle C,, is a super root square mean graph.
Proof : Let the vertices of C,_be {v; :1<i<nj} and the edges of C,be {e; :1<i<n}. Here |V(P,)|=
|E(C,)|=n. We now label the vertices of C, as follows:

Define a function f :V(C,) — {L2,...2n} by

ok
21-1;1<i<—
F(v)= 2 ifk:H‘“‘ *1J|seven
. k+2 .
2L ;——<i<n
2
2
2i_1:1<i<k_1if kzw“” +1J is odd
and f(v,) = 2
] k+1
2i ——<i<n

Then the induced edge labels of C, are as follows:

k_H“" +1J i =nwhenkisodd

f(e) = {2i 1<i<kl
2
2i+1 ;k—Jrlsisn—l
2

k_w“" *1J i =nwhenkiseven
f(e)= 2 1<i<k-1

2i+1 f<i<n-1

Thus the vertices and edges together get distinct labels. Hence C,, is a super root square mean graph. m

Example 2.4 Super root square mean labelings of C, and C, are given below.

Figure 2: Super root square mean labelings of C,.
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Theorem 2.5. Any comb P, [ K, is super root square mean graph.

Proof: Let {V,u;1<i<n} be the vertices of comb and let {(uu,,);1<i<n-1} and
{(uv;);1<i<n} be the edges of Comb. Here |E (P,0K,)=2n-1.
Define a function f:V(P0K,)—>{1,23,..,p+q}by
4i-3;1<i<n,if iisodd
f(u)=9 . S
4i—-1;1<i<n,if iiseven
4i-L1<i<n,if iisodd
f(v)=1 . C
4i -3 1<i<n,if iiseven

Then the induced edge labels of Comb as follows:

f'(uu.,,)=4i;1<i<n-1and
fr(uv,)=4i—-21<i<n-1
Thus the vertices and edges together get distinct labels. Hence P, [ K, is a super root square mean

graph. [

Example 2.6. Super root square mean labeling of P, 0 K| is given below.

3 4 o g U1 13 16 20 21
2 6 10 14 18 22
1 7 9 15 17 23

Figure 4: Super root square mean labeling of P, 1 K,.

Theorem 2.7. The ladder L, is a super root square mean graph.

Proof: Let the vertices of L, be V(L,)={u,v,:1<i<n} and let the edges of L, be
E(L,) = {(uu,,,), (vV,,,) :1<i <n}. Here M (L,)| = 2n and|E(L,)| = 3n-2,
Define a function f :V (L) —>{1,2,3,...5n—2} by

5i—4 if iisodd
f(ui): . p -
5i —2if iiseven

q £(v) 5i—2if iisodd
an ) =
! 5i — 4if iiseven

Then the induced edge labels of L, as follows:
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. 5i if iisodd
) =4 L.
5i —1if iiseven
5i —1if iisodd
fr(vv,,) = I I. I. I.S
5i  if iiseven

and f*(uv;)={Ei-31<i<n}.

Thus the vertices and edges together get distinct labels. Hence ladder L, is super root square mean

graph. [

Example 2.8. Super root square mean labeling of L, is given below.

1 5 8 9 11 15 16
1 17
3 4 6 10 13 14 18

Figure 5: Super root square mean labeling of L,.

Theorem 2.9. Traingular snake, T, is a super root square mean graph.

Proof: Let the vertices of T, be {v;:1<i<n} and {u;:1<i<n-1} and let the edges of T, be
{&:1<i<n-1} and {ei’ :1§is2(n—1)}. Here |V (T,)|=2n-1and |E(T,)|=3n-3.
Now we label the vertices of T, as follows:
Define a function f :V(T,) - {1,2,3,...,p+q} by
f) :{zi —4;’2I§_i1s n
=1

1
and fv,)=19_. .
5 -1;2<i<n-1.

Then the induced edge labels of T, as follows:
5 pi=1

f (uiu”l):{Si—Z;zsisn—l

f*(uv,)=5i-3;1<i<n-1
f*(u,v)=6i—2;1<i<n-1

Thus the vertices and edges together get distinct labels. Hence T, is a super root square mean graph. m
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Example 2.10. Super root square mean labeling of T, is given below.

1 9 14 19

4 7 o 12 15 17 20

3 5 6 8 11 13 16 18 21

Figure 6: Super root square mean labeling of T..

Theorem 2.11. Total path T (P,) is a super root square mean graph.
Proof: Let the vertices of T(P,) be V(T(Pn))z{ui 1<i<n-1ly, :1£i£n} and let the edges of

T(Pn) be E(T(Pn))={(uiui+1)!(uivi)v(vivi+1)1(uivi+1):1SiSn_l}' Here [V(T(Pn)|:2n_l and
|[E(T(P,)| = 4n-5.
Define a function f :V(T(P,) — {,2,...,p+q} by

1 ifi=1
6i—2if 2<i<n-1
3 ifi=1
f(v,)=< . .I ! .
6i—2if2<i<n-1
Then the induced edge labels of T (P,) as follows:
5i—1 if1<i<2
fr (Ui, = I .I _I
6i—3if 3<i<n-1

f*(vv,,)=6i+1if 1<i<n-1

fo(uv,)=6i—4if 1<i<n-1

f*(u,,v;)=6i—-1if 1<i<n-1
Then the vertices and edges together get distinct labels. Hence T(P,) is a super root square mean
graph. [

Example 2.12. Super root square mean labeling of P; is given below.

3 7 10 13 16 19 22

8 1 1 7 20 23

1 4 6 9 12 15 18 21 24

Figure 7: Super root square mean labeling of P, .
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Example 2.13. Peterson graph is a square root square mean graph.

23

= 14 16

Figure 8: Super root square mean labeling of Peterson graph.

References

[1] J.A. Gallian, A dynamic survey of graph labeling, The Electronic Journal of Combinations,
(2013) # DsSé6.

[2] F.Harary, Graph Theory, Narosa Publication House Reading, New Delhi 1998.

[3] S. Somasundaram and R. Ponraj, Mean labelings of graphs, National academy Science letters,
26(2003), 210-213.

[4] S. Somasundaram and R. Ponraj, Some Results on Mean graph, Pure and Applied Mathematics
Science, 58(2003), 29-35

[5] S. Somasundaram, P. Vidhyarani and R. Ponraj, Geometric mean labelings of graphs, Bulletin
Pure and Applied Sciences, 30E(2011), 153-160.

[6] S. Somasundaram, P. Vidhyarani and S.S. Sandhya, Some Results on Geometric mean graphs,
International Mathematical Forum, Vol. 7,28 (2012), 1381-1391.

[7] S. Somasundaram, R. Ponraj and S.S.Sandhya, Some Results on Harmonic Mean graphs
Int.J.contemp.Math.Sciences, Vol. 7, 4 (2012), 197-208.

[8] S.S. Sandhya, S. Somasundaram, and S.Anusa, Root Square mean labelling of Graphs,
Int.J.contemp.Math.Sciences, Vol. 9, 14 (2014), 667-676.



