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Abstract

A function f is called a C-root square mean labeling of a graph G(V, E) with p vertices and
qedges if f:V(G)—{L23,---,q+1} is injective and the induced function f":E(G)— {23,...,q+1}

2 2
defined as f*(uv)—{ M] for all uve E(G), is bijective. A graph that admits an C-root

square mean labeling is called a C-root square mean graph. In this paper, we have discussed the C-
root square meanness of the triangular belt graph TB(«), slanting belt graph SB(«), diamond ladder

graph Dl and the graph TBL(n, a,k, ﬁ).

Key words: C-root square mean labeling, C-root square mean graph, triangular belt
graph, slanting belt graph.

1. Introduction
In this paper, when we refer to a graph, we mean a simple, undirected, finite graph. We use

the notations and language from [1-6]. We refer to [7] for a comprehensive overview of graph
labeling. Let S = {T, J«} be the symbol representing, the position of the block upward and downward

AN

N T

as given in Figure 1.

Figure 1. Position of the block upward and downward

Let o be a sequence of n symbols of S, where « e s". Construct a graph be tiling n blocks
side be side with their positions indicated be a. Let uj,u2,...,Un Un41 and Vq,V2,...,Vp Vn4q are the
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top vertices and bottom vertices of the belt. Denote the resulting graph by TB(a) and refer to itas a
triangular  belt. For example, the triangular belts corresponding to sequences
= {i«TT } ap = {»LM\L} respectively, are shown in Figure 2.

Figure 2. TB(T,i«,i«) and TB(T,T,J«, T)

Consider a class of planar graphs that are formed by amalgamation of triangular belts. For
each n>1 and « in Sn, n blocks with the first block is 4. Take the triangular belt TB(a) and

triangular belt TB(3), g in sK where k > 0. Rotate TB() by 90 degrees counter clockwise and
amalgamate the last block with the first block of TB(a) by sharing and edge. The resulting graph is
denoted by TBL(n, ok, ). Also

U11,U1.2,-- U n U21,U2 2,..,U2 041 V31,V3 2 - - V3 k-1, V4,1, V4,2, - .-, V4 k—1 are the vertices of the
graph TBL(n,a,k,ﬂ). The graph TBL(n,a,k,ﬁ) has 2(nk +1) vertices and 3(n+k)+ledges. The

concept of C- geometric mean labeling of graphs was introduced by Durai Baskar [12]. Vasuki et al,,
[11] proved that the graph triangular belt and the graph TB(n,a, k,,B) admits mean labeling. The F-

root square mean graphs were first described by Arockiaraj et al. [8]. Additionally, Muhiuddin et al.
[9, 10] examined the classical mean labeling of graphs. Recently Rajesh Kannan et al. developed the
classical mean [13] and C-exponential mean [14] for several standard graphs. Motivated by the
works of so many authors in the area of graph labeling, we have defined a new type of labeling called
C-root square mean labeling. A function f is called a C-root square mean labeling of a graph G(V, E)

with p vertices and qedges if f:V(G)— {1,2,3,---,q+1} is injective and the induced function

2 2
f"E(G)—>{23,...,q+1} defined as f*(uv)—{ MW for all uve E(G), is bijective. A

graph that admits an C-root square mean labeling is called a C-root square mean graph. In this
paper, we have discussed the C-root square meanness of the triangular belt graph TB(a), slanting

belt graph SB(c), diamond ladder graph DIy, and the graph TBL(n, ,k, 3).

2 Main Results

Theorem 2.1. The triangular belt TB(a) is a C-root square mean graph, for any « in S N with the
first block is being l where S = {T, l} and for all n>1.
Proof. Let uj,up,...,unUny1 and V{,V2,...,Vn Vn41 are the top vertices and bottom vertices of the

triangular belt, respectively. The graph TB(a) has 2n+2 vertices and 4n +1edges.
Define f :V(TB(a))— {1,2,3,---,4n+2} as follows.
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f(u)=4i—-2, forli<i<n+1 and

f(vi)z{l’ =1

4i—-4, 2<i<n+1.

Then the induced edge labeling f “is obtained as follows.
f"(uu,,,)=4i+1, for 1<i<n,

£ (vv,,)=4i-1 for 1<i<n,

f7(uyv,)=4i-2, forl<i<n+l,

f"(uv,,)=4, 1<i<n and

f*(uyv,,)=4i—4, for3<i<n.

Hence f is a C-root square mean labeling of G. Thus the triangular belt TB(x) is a C-root square

mean graph, forany « in S N with the first block is being I where S = {T, i} and for all n>1.

Theorem 2.2. The slanting belt SB(a) is a C-root square mean graph, forany « in S N with the first
block is being T where S = {T,i} and for all n> 3.
Proof. Let uj,u2,...,un Uny1 and V{,V2,...,Vn Vn41 are the top vertices and bottom vertices of the
slanting belt, respectively. The graph SB(a) has 2nvertices and 4n—3 edges.
Define f :V(SB(a))— {1,2,3,---,4n+ 4} as follows.
1i=1
fu)=43i-1 2<i<3
4i—7, 4<i<n+]
f(v,)=4i-1 forl<i<n and
f(v,,)=4n-3.

n+l

Then the induced edge labeling f *is obtained as follows.

f*(uium):{z’ i=1

4i—-4, 2<i<n
. 4i+2, 1<i<n-1
f Vivi+l)= 4i i=n

f*(vu,,,)=4i-1, for 1<i<n,

f"(u,v,)=4i-3, for 3<i<nand
f (vu,,)=4i+1 forl<i<n-1.

ii+2

Hence f is a C-root square mean labeling of G. Thus the slanting belt SB(c) is a C-root square mean

graph, forany o in S N with the first block is being T where S = {T,i} and for all n> 3.
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Theorem 2.3. The graph TBL(n,a, k,ﬂ) is a C-root square mean graph, for any « in S N with the

first and last block are being J and F in Sk , forall k > 0.

Proof.

Let {ul,]_, U12s-- W n+,U21,U2.2,--.,U2 n41V31,V3 25+ -, V3 k—1V4.1,V4,2, - .,V4,k_1} is the vertex set

of the graph TB(n, a,k, ﬁ).

Define f :V(TB(n, a,k, ﬂ)) - {L2,3, .- -,4(n + k)+ 2} as follows.

f(u,,)=4k +4i, fori<i<n,
f (u1,n+1): 4(n + k)+ 2,
(uz)=4k,

1 i=1
f(v3"):{4i—4, 2<i<k and
flugj)=4i-2, for 1<i<k.

(2j)=4k+2+4(i-2), for 2<i<n+1,

Then the induced edge labeling f *is obtained as follows.

f*(u y )_ 4k +4i+1, 1<i<n-1
MM 4k - 4i 4 2, i =,
. 4k+2, i=1
f U, )=
(U2 Uz.a) {4k+4(i—1)+1, 2<i<n,
(Vo Vi )= 4i—1, fori<i<k-1,

*(v&k U2,1)= 4k -1,

4k +4i-1 i=1
f*(uy, U, ) =44k +4i-2,2<i<n
4k +4i-3,i=n+1

4,1)= 4,
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Hence f is a C-root square mean labeling of TBL(n,a, k,ﬂ). Thus the graph TBL(n,a, k,ﬁ) isa C-root

square mean graph, for any « in S with the first and last block are being | and g in Sk, for all
k >0.

Theorem 2.4. The diamond ladder graph DI}, is a C-root square mean graph, for any n>1.

Proof. The diamond ladder graph DI, is a connected graph with a vertex set

V(DIn)={,yj :1<i<nju{zj :1<i <2n} and an edge set

E(Dln)={XiXj+1, YiYi+1:1<i <n-1Uixjyj :1<i <nfo iXiz2i-1,X22i, YiZ2i 1, Yizoi :1<i <nju
{z2i20i41:1<i<n-1}.

Thus V(DI | =4n and |E(DI | =8n-3.

Define f :V(Dlp)— {1,2,3,---,8n—2} as follows.

f(xj)=8i—6, fori<i<n,

() [958 Lsi<2
Yi)= 8i—4, 3<i<n and

3i—-2, 1<i<3andiis odd

i+1
f(zi)= 4i(L2+1J2, 2<i<2nand i is even

i+l
4i[L2+1J3, 5<i<2nandiis odd.

Then the induced edge labeling f *is obtained as follows.

Fr (k)= {Sii=1

8i—-1 2<i<n-1
10, i=1

f*(y.v. . )=
i) {8i+1, 2<i<n-1
f*(xy,)=8i—4, fori<i<n,

7, 1=1
f (Zzizzm):{Si, 2<i<n_1
71-5, 1<i<?2
Frzan)= {&—6 3<i<n,
f*(xz,)=8i—3, forl<i<n,
f*(y,z,,)=8i-5 forl<i<nand

f*(y,z, ) =S8i —2, fori<i<n.
Hence f is a C-root square mean labeling of G. Thus the diamond ladder graph DI, isa  C-root
square mean graph.
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Theorem 2.5. Let {ujvjwjuj :1<i <n} be a collection of n disjoint triangles. Let G be the graph
obtained be joining wjto wWj41, 1<i<n-1 andjoining uj to Uj41 and Vj41,1<i<n-1.Then G isa
C-root square mean graph.

Proof. The graph has G has 3n vertices and 6n—3 edges respectively.
Define f :V(G)— {1,2,3,---,6n—2} as follows.

2, i=1
f(u)=47i-8, 2<i<3
6i—4, 4<i<n,

8i—7,1<i<?2
f(Vi)= . .
6i—2, 3<i<n and

6i—2, 1<i<?2
f(w,)=414, i=3
6i -5, 4<i<n.

Then the induced edge labeling f “is obtained as follows.

2, i=1
f*(uv,)=17i-6, 2<i<3
6i—2, 4<i<n,
3, i=1
f*(v,w,)=16i-2, 2<i<3
6i—3, 4<i<n,
5i-1, 1<i<?2
fo(uw)=1" .
6i—4, 3<i<n,
6i, 1<i<3
Fr(wu,)=1 -
6i—-1 4<i<n-1,
6i—1 1<i<3
f*(uiui+1): . .
6i, 4<i<n-1and

i Ui+l

f (U v,,)=6i+1 fori<i<n-1.

Hence f is a C-root square mean labeling of G.

3. Conclusion

In this paper, the C- root square meanness property of the triangular belt graph, slanting belt
graph, diamond ladder graph and the graph TBL(n, a, kK, ﬁ) are discussed. It is possible to investigate

the C-root square meanness for other graphs.

© 2023,IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM24199 | Page 6



http://www.ijsrem.com/

&gl \33%
HSRE International Journal of Scientific Research in Engineering and Management (IJSREM)

w Volume: 07 Issue: 06 | June - 2023 SJIF Rating: 8.176 ISSN: 2582-3930

References

[1] F. Harary, Graph Theory, Narosa Publishing House Reading, New Delhi, India, 1988.

[2] N. L. Biggs, E. K. Lloyd, and R. ]. Wilson, Graph Theory, pp. 1736-1936, Clarendon Press, Oxford, UK, 1976.

[3] O. Ore and American Mathematical Society, Theory of Graphs, Providence: American Mathematical Society,

Providence, Rhode Island, 1962.

[4]]. Gross and ]. Yellen, Graph Theory and its Applications, CRC Press, London, UK, 1999.

[5] G. Chartrand, L. Lesniak, and P. Zhang, Graphs and Digraphs, CRC Press, Boca Raton, FL, USA, 6th ed., 2016.

[6] S. G. Penrice, “Some new graph labeling problems: a preliminary report,” DIMACS Technical Report 95-29,

S.U.N.Y. College at Cortland, New York, NY, USA, 1995.

[7]1]. A. Gallian, “A dynamic survey of graph labeling,” Electronic Journal of Combinatorics, vol. 17, 2019.

[8] S. Arockiaraj, A. Durai Baskar, and A. Rajesh Kannan, “F-root square mean labeling of graphs obtained

from paths,” International Journal of Mathematical Combinatorics, vol. 2, pp. 92-104, 2017.

[9] G. Muhiuddin, A. M. Alanazi, A. R. Kannan, and V. Govindan, “Preservation of the classical meanness

property of some graphs based on line graph operation,” Journal of Mathematics, vol. 2021, Article ID

4068265, 10 pages, 2021.

[10] A. M. Alanazi, G. Muhiuddin, A. R. Kannan, and V. Govindan, “New perspectives on classical meanness of

some ladder graphs,” Journal of Mathematics, vol. 2021, Article ID 9926350, 14 pages, 2021.

[11] R.Vasuki and S.Arockiaraj, On Mean Graphs, International Journal of Mathematical
Combinatorics, 3(2013), 22-34.

[12] A. Durai Baskar, C-Geometric Mean Labeling of Some Ladder Graphs, International Journal of

Mathematical Combinatorics, 3(2018), 125--140.

[13] A. Rajesh Kannan, P. Manivannan, K. Loganathan and Sonam Gyeltshen, A New notion of classical mean

graphs based on duplicating operations, Journal of Mathematics, (2022), Article ID 9253512, 13 pages

[14] A. Rajesh Kannan, P. Manivannan, K. Loganathan, K.Prabhu and Sonam Gyeltshen, Assignment

computations based on Cexp average in various ladder graphs, Journal of Mathematics, (2022), Article ID

2635564, 8 pages.

© 2023,IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM24199 | Page 7



http://www.ijsrem.com/

