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THE RANDIC INDEX AND THE REDEFINED ZAGREB
INDEX OF TITANIA NANOTUBES TiOym,n|

Tomas VETRIK!

Values of the the Randi¢ index and the redefined Zagreb indices
for titania nanotubes TiOs[m,n] were presented in 2016 and 2017, but the
values of the redefined second Zagreb index and the Randié¢ index are in-
correct. In this note we correct the mistakes and give exact values of these
indices.
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1. Introduction

A topological index is a numerical value associated with chemical con-
stitution for correlation of chemical structure with various physical properties,
chemical reactivity or biological activity. Let V(G) be the vertex set and let
E(G) be the edge set of a simple connected graph G. Vertices correspond to
the atoms of a compound and edges correspond to chemical bonds. The de-
gree of a vertex v € V(@) is the number of neighbours of v, denoted by d,.
Chemical-based experiments indicate that there is strong relationship between
the characteristics of chemical compounds and drugs and their molecular struc-
tures. Topological indices calculated for these chemical structures help us to
understand the physical features, chemical reactivity and biological activity.
A lot of research has been done on topological indices due to their chemical
importance.

The Randi¢ index
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Fig. 1. Titania nanotube TiOq[m,n] for m = 4 and n = 6

of a graph G was introduced by the chemist Milan Randié¢ in 1975, see [6]. This
topological index has been successfully related to chemical and physical prop-
erties of organic molecules, and become one of the most important molecular
descriptors. Graph-based molecular descriptors called the redefined Zagreb in-
dices were introduced by Ranjini, Lokesha and Usha [7]. The redefined second
Zagreb index of a graph G is defined as

ReZGQ
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T105 is one of the most studied Compounds in materials science. Due to
outstanding properties it is used for example in photocatalysis, biomedical de-
vices and dye-sensitized solar cells. Bulk 770, is a very useful environmentally
friendly, non-toxic, corrosion-resistant material.

Values of the redefined first, second and third Zagreb indices for titania
nanotubes Ti0y[m,n| were presented by Gao et al. [4] and the values of
the Randi¢ index, the sum-connectivity index and the modified Randi¢ index
for titania nanotubes TiOym, n] were given by Gao, Farahani and Imran [3].
The values of the redefined second Zagreb index and the Randi¢ index are
incorrect. In this note we correct the mistakes and give exact values of these
indices for titania nanotubes TiOs[m,n]. Topological indices of nanotubes
were investigated also in [1], [2] and [5].

2. Results

The two-dimensional lattice of the titania nanotube TiOz[m, n] for m = 4
and n = 6 is presented in Figure 1. Note that m is the number of hexagons in
each column and n is the number of hexagons in each row. From Figure 1 it is
easy to see that n must be even (and m is any positive integer). The number
of vertices in this nanotube is equal to (m + 1)6n and the number of edges is
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Fig. 2. Titania nanotube Ti0-[4, 6] with degrees assigned to the vertices

(5m + 4)2n. We divide the vertices of G into four sets
Vi ={v e V(TiO3[m,n)) | d, = i},

i =2,3,4,5. SoV; contains the vertices of degree i. Note that V (TiOz[m,n]) =
VoUuV3 UV, UVs. From Figure 2 we get

|Va| = (m+2)2n, |V3| =2mn, |Vy| = 2n, |Vs5| = 2mn.
Let
Ei,j = {UU € E(G) | d, =1, d, = j}

This means that the set E;; contains the edges incident with one vertex of
degree 7 and the other vertex of degree j. In Figure 2 we can see the degree of
every vertex, thus we can easily get

|E573| = (3m — 1)27’L, |E572| = (2m + 1)2’)1, |E473| = 2TL, |E472| = 6n.

We have E(TiO3[m,n]) = Es3U E59 U Ey3U Ey9. Let us use these sets to
obtain the values of the Randi¢ index for titania nanotubes T903[m, n|.

Theorem 2.1. The Randi¢ index of titania nanotubes TiOz[m,n] is

2(\/1_5+\/1—0)mn+(\/1—0+£ 3v2 2\/1_5)71.
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Proof. Since E(Ti0O3lm,n|) = E53U E55U Ey3U E, 9, for the Randi¢ index of
titania nanotubes we have

R(TiOs[m,n]) =

weE(TiO2[m,n]
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Let us note that |Es3| = (3m — 1)2n,|E5s| = (2m + 1)2n,|Ey3] = 2n and
|E472‘ = 6n, thus

1 1 1
R(T7i05|m, = Bm-12n- —+02m+1)2n - — +2n- —— +
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which is the exact value of the Randi¢ index of titania nanotubes TiOy[m, n|.
O

Theorem 2.2. The redefined second Zagreb index of titania nanotubes
Ti03lm, n] is

(95m + 59)5n
28 '

Proof. Note that E(TiO3[m,n|) = E5 3UE; 2UE, 3UE, 9, thus for the redefined
second Zagreb index of titania nanotubes we have

RGZGQ (TZOQ [m, TZ]) =

dyd,
ReZGy(TiOslm,n]) = >, g —
weE(TiO2[m,n]) v v
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Since |E5 3| = (3m —1)2n, |Es 2| = (2m+1)2n, |Ey 3| = 2n and |E4 | = 6n, we
obtain

15 10 12 4
_ (95m +59)5n
B 28 ’
which is the value of the redefined second Zagreb index of titania nanotubes
TiO9[m, n]. O

3. Conclusion

In [4] at the bottom of page 275 the authors computed the redefined
second Zagreb index of titania nanotubes TiOy|m, n] and they have

1 12 1 9
§(6n) + 70(47”” +2n) + 7(271) + §(4mn —2n) = 951 (Sm s )

6 14 2
which is incorrect, since we have
8 10 12 15 295n
—(6 —(2 —((2n) — —(2n) = —.
= (6n) + —(2n) + —(20) — —(20) = =

In [3] on page 258 the authors computed the Randié¢ index of titania
nanotubes T'iOs[m, n] and there are two mistakes on this page. They have

215
1

n.

(6n) x (ﬁ) = 3nVv2 and \1—1_55(6mn —2n) = ;x/l_5mn+

They stated that the value of the Randi¢ index of titania nanotubes T7O5[m, n|
is about (2.814m + 5.9688)n. However, from our Theorem 2.1 it follows that
the Randi¢ index of these nanotubes is about (2.814m +2.815)n. By Theorem
2.1, the exact value of the Randi¢ index of titania nanotubes TiOy[m, n| is

2(V15+V10)mn (V10 V3  3v2 2V15
- 5 e TR

and by Theorem 2.2, the redefined second Zagreb index of titania nanotubes
Ti03lm, n] is

R(T'iOs[m, n))

(95m + 59)5n

R@ZGQ(T’LOQ [m, HD = 9%
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