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Abstract: A function f is called a F -root square mean labeling of a graph G(V, E) with

p vertices and q edges if f : V (G) → {1, 2, 3, . . . , q + 1} is injective and the induced function

f∗ defined as

f
∗(uv) =

⌊√
f(u)2 + f(v)2

2

⌋

for all uv ∈ E(G), is bijective. A graph that admits a F -root square mean labeling is called

a F -root square mean graph. In this paper, we study the F -root square meanness of the

path Pn, the graph Pn ◦Sm, the graph Pn ◦K2, the graph TW (Pn), the graph [Pn; Sm], the

graph S(Pn ◦ K1), the graph M(Pn), the graph T (Pn), the graph P 2
n , the ladder graph Ln

and the slanting ladder graph SLn.

Key Words: Labeling, Smarandache power root mean labeling, F -root square mean la-

beling, F -root square mean graph.
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§1. Introduction

Throughout this paper, by a graph we mean a finite, undirected and simple graph. Let G(V,E)

be a graph with p vertices and q edges. For notations and terminology, we follow [3]. For a

detailed survey on graph labeling, we refer [2].

Path on n vertices is denoted by Pn. A star graph Sn is the complete bipartite graph K1,n.

The graph G ◦ Sm is obtained from G by attaching m pendant vertices to each vertex of G. A

Twig TW (Pn), n ≥ 4 is a graph obtained from a path by attaching exactly two pendant vertices

to each internal vertices of the path Pn. If v
(i)
1 , v

(i)
2 , v

(i)
3 , · · · , v(i)

m+1 and u1, u2, u3, · · · , un be the

vertices of ith copy of the star graph Sm and the path Pn respectively, then the graph [Pn;Sm]

is obtained from n copies of Sm and the path Pn by joining ui with the central vertex v
(i)
1 of

the ith copy of Sm by means of an edge, for 1 ≤ i ≤ n.
A subdivision of a graph G, denoted by S(G), is a graph obtained by subdividing edge of
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G by a vertex.

The middle graph M(G) of a graph G is the graph whose vertex set is {v : v ∈ V (G)}∪{e :

e ∈ E(G)} and the edge set is {e1e2 : e1, e2 ∈ E(G) and e1 and e2 are adjacent edges of

G} ∪ {ve : v ∈ V (G), e ∈ E(G) and e is incident with v}. The total graph T (G) of a graph G is

the graph whose vertex set is V (G) ∪ E(G) and two vertices are adjacent if and only if either

they are adjacent vertices of G or adjacent edges of G or one is a vertex of G and the other one

is an edge incident on it. Square of a graph G, denoted by G2, has the vertex set as in G and

two vertices are adjacent in G2 if they are at a distance either 1 or 2 apart in G. Let G1 and G2

be any two graphs with p1 and p2 vertices respectively. Then the Cartesian product G1 × G2

has p1p2 vertices which are {(u, v) : u ∈ G1, v ∈ G2} and the edges are obtained as follows:

(u1, v1) and (u2, v2) are adjacent in G1×G2 if either u1 = u2 and v1 and v2 are adjacent in G2

or u1 and u2 are adjacent in G1 and v1 = v2. A ladder graph Ln is the graph P2 × Pn.

The slanting ladder SLn is a graph obtained from two paths u1, u2, . . . , un and v1, v2, . . . , vn

by joining each vi, with ui+1, 1 ≤ i ≤ n− 1.

The concept of root square mean labeling was introduced and studied by S.S. Sandhya

et al. in [4,5]. Motivated by the works of so many authors in the area of graph labeling, we

introduce a new type of labeling called F -root square mean labeling.

A labeling f on a graph G(V,E) with p vertices and q edges is called a Smarandache power

root mean labeling for an integer m ≥ 1 if f : V (G) → {1, 2, 3, · · · , q + 1} is injective and the

induced function f∗ defined by

f∗(uv) =

⌊
m

√
f(u)m + f(v)m

2

⌋

is bijective for all uv ∈ E(G). Particularly, if m = 1, such a Smarandache power root mean

labeling is nothing else but the mean labeling and m = 2 is called the F -root square mean

labeling on graph G(V,E) with an injective f : V (G) → {1, 2, 3, · · · , q + 1} and an induced

bijective

f∗(uv) =

⌊√
f(u)2 + f(v)2

2

⌋

for all uv ∈ E(G). A graph that admits a F -root square mean labeling is called a F -root square

mean graph.

In [4], S.S. Sandhya et al. defined the root square mean labeling as follows:

A graph G(V,E) with p vertices and q edges is said to be Root Square Mean graph if it

is possible to label the vertices x ∈ V with distinct labels f(x) from 1, 2, 3, · · · , q + 1 in such a

way that when each edge e = uv is labeled with

⌈√
f(u)2 + f(v)2

2

⌉
or

⌊√
f(u)2 + f(v)2

2

⌋
,

then the edge labels are distinct. In this case f is called a root square mean labeling of G.

In the above definition, the readers will get some confusion in finding the edge labels which
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edge is assigned by flooring function and which edge is assigned by ceiling function. To avoid the

confusion of assigning the edge labels in their definition, we just consider the flooring function

⌊√
f(u)2 + f(v)2

2

⌋

for our discussion. Based on our definition, a F -root square mean labeling of the graph K5− e
is given in Figure 1.

bb b

bb

1 2 4

5

642

1
3

Figure 1. A F -root square mean labeling of K4 − e.

In this paper, we study the F -root square meanness of the path Pn, the graph Pn ◦ Sm,

the graph Pn ◦ K2, the twig graph TW (Pn), the graph [Pn;Sm], the graph S(Pn ◦ K1), the

middle graph M(Pn), the total graph T (Pn), the square graph P 2
n , the ladder graph Ln and

the slanting ladder graph SLn.

§2. Main Results

Theorem 2.1 Every path Pn is a F -root square mean graph.

Proof Let v1, v2, v3, · · · , vn be the vertices of the path Pn.Define f : V (G)→ {1, 2, 3, · · · , n}
as f(vi) = i, for 1 ≤ i ≤ n. Then the induced edge labeling is f∗(vivi+1) = i, for 1 ≤ i ≤ n− 1.

Hence f is a F -Root Square Mean labeling of path Pn. Thus the path Pn is a F -root square

mean graph. 2
b b b b b b b bb b b b

1 2 3 4 5 6 7 8 9 10 11

1 2 3 4 5 6 7 8 9 10

Figure 2. A F -root square mean labeling of P11.

Theorem 2.2 The graph Pn ◦ Sm is a F -root square mean graph for n ≥ 1 and m ≤ 4.

Proof Let v1, v2, v3, · · · , vn be the vertices of the path Pn and u
(i)
1 , u

(i)
2 , u

(i)
3 , · · · , u(i)

m be

the pendant vertices at each vi, for 1 ≤ i ≤ n.

Case 1. m = 1.
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Define f : V (Pn ◦ S1)→ {1, 2, 3, · · · , 2n} as follows

f(vi) = 2i− 1, for 1 ≤ i ≤ n,

f
(
u

(i)
1

)
= 2i, for 1 ≤ i ≤ n.

Then the induced edge labeling is obtained as follows

f∗(vivi+1) = 2i, for 1 ≤ i ≤ n− 1,

f∗
(
viu

(i)
1

)
= 2i− 1, for 1 ≤ i ≤ n.

Case 2. m = 2.

Define f : V (Pn ◦ S2)→ {1, 2, 3, · · · , 3n} as follows

f(vi) = 3i− 1, for 1 ≤ i ≤ n,

f
(
u

(i)
1

)
= 3i− 2, for 1 ≤ i ≤ n,

f
(
u

(i)
2

)
= 3i, for 1 ≤ i ≤ n.

Then the induced edge labeling is obtained as follows

f∗(vivi+1) = 3i, for 1 ≤ i ≤ n− 1,

f∗
(
viu

(i)
1

)
= 3i− 2, for 1 ≤ i ≤ n,

f∗
(
viu

(i)
2

)
= 3i− 1, for 1 ≤ i ≤ n.

Case 3. m = 3.

Define f : V (Pn ◦ S3)→ {1, 2, 3, · · · , 4n} as follows

f(vi) = 4i− 2, for 1 ≤ i ≤ n,

f
(
u

(i)
1

)
= 4i− 3, for 1 ≤ i ≤ n,

f
(
u

(i)
2

)
= 4i− 1, for 1 ≤ i ≤ n,

f
(
u

(i)
3

)
= 4i, for 1 ≤ i ≤ n.

Then the induced edge labeling is obtained as follows

f∗(vivi+1) = 4i, for 1 ≤ i ≤ n− 1,

f∗
(
viu

(i)
1

)
= 4i− 3, for 1 ≤ i ≤ n,

f∗
(
viu

(i)
2

)
= 4i− 2, for 1 ≤ i ≤ n,

f∗
(
viu

(i)
3

)
= 4i− 1, for 1 ≤ i ≤ n.
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Case 4. m = 4.

Define f : V (Pn ◦ S4)→ {1, 2, 3, · · · , 5n} as follows

f(v1) = 2, f(vi) = 5i− 2, for 1 ≤ i ≤ n, f
(
u

(1)
1

)
= 1,

f
(
u

(i)
1

)
= 5i− 5, for 2 ≤ i ≤ n, f

(
u

(1)
2

)
= 3,

f
(
u

(i)
2

)
= 5i− 3, for 2 ≤ i ≤ n,

f
(
u

(i)
3

)
= 5i− 1, for 1 ≤ i ≤ n,

f
(
u

(i)
4

)
= 5i+ 1, for 1 ≤ i ≤ n− 1, f

(
u

(n)
4

)
= 5n.

Then the induced edge labeling is obtained as follows

f∗(vivi+1) = 5i, for 1 ≤ i ≤ n− 1, f∗
(
viu

(i)
1

)
= 5i− 4, for 1 ≤ i ≤ n,

f∗
(
viu

(i)
2

)
= 5i− 3, for 1 ≤ i ≤ n, f∗

(
viu

(i)
3

)
= 5i− 2, for 1 ≤ i ≤ n,

f∗
(
viu

(i)
4

)
= 5i− 1, for 1 ≤ i ≤ n.

Hence, f is a F -root square mean labeling of the graph Pn ◦ Sm. Thus the graph Pn ◦ Sm

is a F -root square mean graph for n ≥ 1 and m ≤ 4. 2
b b bb b b b

bb b b b b b

2 4 6 8 10 12

1 2 3 4 5 6 7 8 9 10 11

1 3 5 7 9 11

b b b bb b b b b

b b b b

2 3 5 6 8 9 11

1 2 4 5 7 8 10 11

1 3 4 6 7 9 10 12

b b b b b b b b b b b b b bb

b b b b b

1 3 4 5 7 8 9 11 12 13 15 16 17 19 20

2 4 6 8 10 12 14 16 18

1 2 3 5 6
7 9 10 11 13 14 15 17 18 19

Figure 3. A F -root square mean labeling of P6 ◦ S1, P4 ◦ S2 and P5 ◦ S3.
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b b b b b b b b b b b b b bb b

b b b b

1 3 4 6 5 7 9 11 10 12 14 16 15 17 19 20

1 2 3
4 6 7 8 9 11

12 13 14 16 17 18
19

2 5 8 10 13 15 18

Figure 4. A F -root square mean labeling of P4 ◦ S4.

Theorem 2.3 The graph Pn ◦K2 is a F -root square mean graph for n ≥ 1.

Proof Let v1, v2, v3, · · · , vn be the vertices of the path Pn and u
(1)
i , u

(2)
i be the vertices of

ith copy of K2 attached with vi, for 1 ≤ i ≤ n.
Define f : V (Pn ◦K2)→ {1, 2, 3, · · · , 4n} as follows

f(vi) = 4i− 2, for 1 ≤ i ≤ n,

f
(
u

(1)
i

)
= 4i− 3, for 1 ≤ i ≤ n,

f
(
u

(2)
i

)
= 4i, for 1 ≤ i ≤ n.

Then the induced edge labeling is obtained as follows

f∗(vivi+1) = 4i, for 1 ≤ i ≤ n− 1,

f∗
(
u

(1)
i u

(2)
i

)
= 4i− 2, for 1 ≤ i ≤ n,

f∗
(
u

(1)
i v1

)
= 4i− 3, for 1 ≤ i ≤ n,

f∗
(
u

(2)
i vi

)
= 4i− 1, for 1 ≤ i ≤ n.

Hence f is a F -root square mean labeling of the graph Pn ◦K2. Thus the graph Pn ◦K2

is a F -root square mean graph for n ≥ 1. 2
b b b b b b b b bb b b

bb b bb b bb bb

1 2 4 5 6 8 9 10 12 13 14 16 17 18 20 21 22 24

2 4 6 8 10 12 14 16 18 20 22

1 3 5 7 9 11 13 15 17 19 21 23

Figure 5. A F -root square mean labeling of P6 ◦K2.

Theorem 2.4 The twig graph TW (Pn) of the path Pn is a F -root square mean graph for n ≥ 4.
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Proof Let v1, v2, v3, · · · , vn be the vertices of the path Pn and u
(i)
1 , u

(i)
2 be the pendant

vertices at each vertex vi, for 2 ≤ i ≤ n− 1. Define f : V (TW (Pn)) → {1, 2, 3, · · · , 3n− 4} as

follows

f(v1) = 1, f(v2) = 2, f(vi) = 3i− 3, for 3 ≤ i ≤ n− 1,

f(vn) = 3n− 4, f
(
u

(2)
1

)
= 3, f

(
u

(i)
1

)
= 3i− 4, for 3 ≤ i ≤ n− 1,

f
(
u

(i)
2

)
= 3i− 2, for 2 ≤ i ≤ n− 1.

Then the induced edge labeling is obtained as follows

f∗(vivi+1) = 3i− 2, for 1 ≤ i ≤ n− 1,

f∗
(
viu

(i)
1

)
= 3i− 4, for 2 ≤ i ≤ n− 1

f∗
(
viu

(i)
2

)
= 3i− 3, for 2 ≤ i ≤ n− 1.

Hence f is a F -root square mean labeling of the graph TW (Pn). Thus the graph TW (Pn)

is a F -root square mean graph for n ≥ 1. 2
b b b b b b b b b b b b

b b b b b bbbb b

3 4 5 7 8 10 11 13 14 16 17 19

2 3 5 6 8 9 11 12 14 15 17 18

1 1 2 4 6 7 9 10 12 13 15 16 18 19 20

Figure 6. A F -root square mean labeling of TW (P8).

Theorem 2.5 The graph [Pn;Sm] is a F -root square mean graph for m ≤ 2 and n ≥ 1.

Proof Let u1, u2, u3, . . . , un be the vertices of the path Pn and v
(i)
1 , v

(i)
2 , v

(i)
3 , . . . , v

(i)
m+1 be the

vertices of the star graph Sm such that v
(i)
1 is the central vertex of the star graph Sm, 1 ≤ i ≤ n.

Case 1. m = 1

Define f : V ([Pn;S1])→ {1, 2, 3, . . . , 3n} as follows

f(ui) =





3i, 1 ≤ i ≤ n and i is odd

3i− 2, 1 ≤ i ≤ n and i is even,

f
(
v
(i)
1

)
= 3i− 1, for 1 ≤ i ≤ n,

f
(
v
(i)
2

)
=





3i− 2, 1 ≤ i ≤ n and i is odd

3i, 1 ≤ i ≤ n and i is even.
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Then the induced edge labeling is obtained as follows

f∗(uiui+1) = 3i, for 1 ≤ i ≤ n− 1,

f∗
(
uiv

(i)
1

)
=





3i− 1, 1 ≤ i ≤ n and i is odd

3i− 2, 1 ≤ i ≤ n and i is even

f∗
(
v
(i)
1 v

(i)
2

)
=





3i− 2, 1 ≤ i ≤ n and i is odd

3i− 1, 1 ≤ i ≤ n and i is even.

Case 2. m = 2

Define f : V ([Pn;S2])→ {1, 2, 3, . . . , 4n} as follows

f(ui) =





4i− 1, 1 ≤ i ≤ n and i is odd

4i− 3, 1 ≤ i ≤ n and i is even,

f
(
v
(i)
1

)
= 4i− 2, for 1 ≤ i ≤ n,

f
(
v
(i)
2

)
=





4i− 3, 1 ≤ i ≤ n and i is odd

4i− 1, 1 ≤ i ≤ n and i is even

f
(
v
(i)
3

)
= 4i, for 1 ≤ i ≤ n.

Then the induced edge labeling is obtained as follows

f∗(uiui+1) = 4i, for 1 ≤ i ≤ n− 1,

f∗
(
uiv

(i)
1

)
=





4i− 2, 1 ≤ i ≤ n and i is odd

4i− 3, 1 ≤ i ≤ n and i is even,

f∗
(
v
(i)
1 v

(i)
2

)
=





4i− 3, 1 ≤ i ≤ n and i is odd

4i− 2, 1 ≤ i ≤ n and i is even

f∗
(
v
(i)
1 v

(i)
3

)
= 4i− 1, for 1 ≤ i ≤ n.

Hence f is a F -root square mean labeling of the graph [Pn;Sm]. Thus the graph [Pn;Sm]

is a F -root square mean graph for n ≥ 1. 2
b b b b b

b

b

b b b b

b b b b

1 6 7 12 13

1 5 7 11 13

2 5 8 11 14

2 4 8 10 14

3 3 4 6 9 9 10 12 15

Figure 7. A F -root square mean labeling of [P5;S1].
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b b b b b b b b b b b b

b b b b b bb

1 4 7 8 9 12 15 16 17 20 23 24

1 3 6 7 9 11 14 15 17 19 22 23

b b b b b b

2 6 10 14 18 22

2 5 10 13 18 21

3 4 5 8 11 12 13 16 19 20 21

Figure 8. A F -root square mean labeling of [P6;S2].

Theorem 2.6 The graph S(Pn ◦K1) is a F -root square mean graph for n ≥ 1.

Proof In Pn ◦K1, let ui, 1 ≤ i ≤ n, be the vertices on the path Pn and vi be the vertex

attached at each vertex ui, 1 ≤ i ≤ n.
Let xi be the vertex which divides the edge uivi, for 1 ≤ i ≤ n and yi be the vertex which

divides the edge uiui+1, for 1 ≤ i ≤ n− 1. Then,

V (S(Pn ◦K1)) = {ui, vi, xi, yj; 1 ≤ i ≤ n and 1 ≤ j ≤ n− 1},
E(S(Pn ◦K1)) = {uixi, viyi; 1 ≤ i ≤ n}

⋃
{uiyi, yiui+1; 1 ≤ i ≤ n− 1}.

Define f : V (S(Pn ◦K1))→ {1, 2, 3, . . . , 4n− 1} as follows

f(ui) = 4i− 3, for 1 ≤ i ≤ n,
f(yi) = 4i− 1, for 1 ≤ i ≤ n− 1,

f(xi) = 4i− 2, for 1 ≤ i ≤ n,
f(vi) = 4i, for 1 ≤ i ≤ n− 1,

f(vn) = 4n− 1.

Then the induced edge labeling is obtained as follows

f∗(uiyi) = 4i− 2, for 1 ≤ i ≤ n− 1,

f∗(yiui+1) = 4i, for 1 ≤ i ≤ n− 1,

f∗(uixi) = 4i− 3, for 1 ≤ i ≤ n,
f∗(xivi) = 4i− 1, for 1 ≤ i ≤ n− 1,

f∗(xnvn) = 4n− 2.

Hence f is a F -root square mean labeling of S(Pn ◦K1). Thus the graph S(Pn ◦K1) is a
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F -root square mean graph for n ≥ 1. 2
b b b b b

b

b

b b

b b

4 8 12

3 7 11

2 6 10

1 5 9

1 2 3 4 5 6 7 8 9
b b b b

bb b

b b

10 11 12 13 14 15 16 17

16 19

15

13

18

17

1814

Figure 9. A F -root square mean labeling of S(P5 ◦K1).

Theorem 2.7 The middle graph M(Pn) of a path Pn is a F -root square mean graph.

Proof Let V (Pn) = {v1, v2, v3, · · · , vn} and E(Pn) = {ei = vivi+1; 1 ≤ i ≤ n − 1} be the

vertex set and edge set of the path Pn. Then,

V (M(Pn)) = {v1, v2, v3, · · · , vn, e1, e2, e3, · · · , en−1},
E(M(Pn)) = {viei, eivi+1; 1 ≤ i ≤ n− 1}

⋃
{eiei+1; 1 ≤ i ≤ n− 2}.

Define f : V (M(Pn))→ {1, 2, 3, . . . , 3n− 3} as follows

f(vi) =





1, i = 1

3i− 3, 2 ≤ i ≤ n,

f(ei) = 3i− 1, for 1 ≤ i ≤ n− 1.

Then the induced edge labeling is obtained as follows

f∗(viei) = 3i− 2, for 1 ≤ i ≤ n− 1,

f∗(eivi+1) = 3i− 1, for 1 ≤ i ≤ n− 1,

f∗(eiei+1) = 3i, for 1 ≤ i ≤ n− 2.

Hence f is a F -root square mean labeling of M(Pn). Thus the graph M(Pn) is a F -root

square mean graph. 2
b b b b b b b

b b b b b b

1 3 6 9 12 15 18

2 3 5 6 8 9 11 12 14 15 17

1
2

4
5

7
8

10
11

13
14

16 17

Figure 10. A F -root square mean labeling of M(P7).
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Theorem 2.8 The total graph T (Pn) of a path Pn is a F -root square mean graph for n ≥ 1.

Proof Let V (Pn) = {v1, v2, v3, · · · , vn} and E(Pn) = {ei = vivi+1; 1 ≤ i ≤ n − 1} be the

vertex set and edge set of the path Pn. Then,

V (T (Pn)) = {v1, v2, v3, · · · , vn, e1, e2, e3, · · · , en−1}
E(T (Pn)) = {vivi+1, eivi, eivi+1; 1 ≤ i ≤ n− 1} ∪ {eiei+1; 1 ≤ i ≤ n− 2}.

Define f : V (T (Pn))→ {1, 2, 3, . . . , 4(n− 1)} as follows

f(v1) = 1, f(vi) = 4i− 4, for 2 ≤ i ≤ n
f(ei) = 4i− 2, for 1 ≤ i ≤ n− 1.

Then the induced edge labeling is obtained as follows

f∗(vivi+1) = 4i− 2, for 1 ≤ i ≤ n− 1, f∗(eiei+1) = 4i, for 1 ≤ i ≤ n− 2,

f∗(viei) = 4i− 3, for 1 ≤ i ≤ n− 1

f∗(eivi+1) = 4i− 1, for 1 ≤ i ≤ n− 1.

Hence f is a F -root square mean labeling of T (Pn). Thus the graph T (Pn) is a F -root

square mean graph. 2
b b b b b

b b b b b b

2 6 10 14 18

1 2 4 6 8 10 12 14 16 18 20

1
3

5
7

9
11

13
15

17 19

4 8 12 16

Figure 11. A F -root square mean labeling of T (P6).

Theorem 2.9 The square graph P 2
n of the path Pn is a F -root square mean graph for n ≥ 1.

Proof Let v1, v2, v3, · · · , vn be the vertices of the path Pn. Define f : V
(
P 2

n

)
→ {1, 2, 3, · · · ,

2(n − 1)} as f(v1) = 1 and f(vi) = 2i − 2 for 2 ≤ i ≤ n. Then the induced edge labeling is

obtained as follows

f∗(vivi+1) = 2i− 1, for 1 ≤ i ≤ n− 1,

f∗(vivi+2) = 2i, for 1 ≤ i ≤ n− 2.

Hence f is a F -root square mean labeling of P 2
n . Thus the graph P 2

n is a F -root square

mean graph. 2
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b b b b b b b1
1

2

3 4 5

6

7 8 9

10

11
12

2

4

6

8

10

Figure 12. A F -root square mean labeling of P 2
7 .

Theorem 2.10 The ladder graph Ln is a F -root square mean graph for n ≥ 1.

Proof Let G = P2 × Pn be the ladder graph for any positive integer n, having 2n vertices

and 3n− 2 edges. Let u1, u2, · · · , un and v1, v2, · · · , vn be the vertices of G. Then the edge set

of G is {uiui+1, vivi+1 : 1 ≤ i ≤ n− 1}⋃{uivi : 1 ≤ i ≤ n}.
Define f : V (G)→ {1, 2, 3, . . . , 3n− 1} as follows

f(ui) = 3i− 1, for 1 ≤ i ≤ n,
f(vi) = 3i− 2, for 1 ≤ i ≤ n.

Then the induced edge labeling is obtained as follows

f∗(uiui+1) = 3i, for 1 ≤ i ≤ n− 1,

f∗(vivi+1) = 3i− 1, for 1 ≤ i ≤ n− 1

f∗(uivi) = 3i− 2, for 1 ≤ i ≤ n.

Hence f is a F -root square mean labeling of Ln. Thus the graph Ln is a F -root square

mean graph. 2
b b b b b

b bb b b b

1 2 4 5 7 8 10 11 13

1 4 7 10 13

2 3 5 6 8 9 11 12 14

Figure 13. A F -root square mean labeling of L5.

Theorem 2.11 The slanting ladder graph SLn is a F -root square mean graph for n ≥ 2.

Proof Let the vertex set of SLn be {u1, u2, u3, · · · , un, v1, v2, v3, · · · , vn} and the edge set

of SLn be {uiui+1; 1 ≤ i ≤ n−1}⋃{vivi+1; 1 ≤ i ≤ n−1}⋃{viui+1; 1 ≤ i ≤ n−1}. Then SLn

has 2n vertices and 3n− 3 edges.
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Define f : V (SLn)→ {1, 2, 3, · · · , 3n− 2} as follows

f(u1) = 1, f(ui) = 3i− 4, for 2 ≤ i ≤ n,
f(vi) = 3i, for 1 ≤ i ≤ n− 1 and f(vn) = 3n− 2.

Then the induced edge labeling is obtained as follows

f∗(uiui+1) =





1, i = 1

3i− 3, 2 ≤ i ≤ n− 1,

f∗(vivi+1) = 3i+ 1, for 1 ≤ i ≤ n− 2,

f∗(vn−1vn) = 3n− 3

f∗(viui+1) = 3i− 1, for 1 ≤ i ≤ n− 1.

Hence f is a F -root square mean labeling of SLn. Thus the graph SLn is a F -root square

mean graph. 2
b b b b b b b

b b b b b bb b

b

bb

3 4 6 7 9 10 12 13 15 16 18 19 21 21 22

2 5 8 11 14 17 20

1 1 2 3 5 6 8 9 11 12 14 15 17 18 20

Figure 14. A F -root square mean labeling of SL8.
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