Annals of Pure and Applied Mathematics

Vol. 21, No. 2, 2020, 129-133 Aok of

ISSN: 2279-087X (P), 2279-0888(online) .
Published on 23 May 2020 Pure and Applied
www.researchmathsci.org :

DOI: http://dx.doi.org/10.22457/apam.v21n2a8668 Mathe—n‘atlcs

Some New Temperature Indices of Oxide and
Honeycomb Networ ks
V.RKulli

Department of Mathematics
Gulbarga University, Gulbarga 585 106, India
E-mail: vrkulli@gmail.com

Received 2 May 2020; accepted 22 May 2020

Abstract. A graph index is a numerical parameter mathem#ic&rived from the graph
structure. In this paper, we introduce the firsmperature index, modified first
temperature index, temperature inverse degreel tetaperature index, temperature
zeroth order indeX;-temperature index and general vertex temperatdexiof a graph.
We compute these newly defined temperature indaresxide networks and honeycomb
networks.
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1. Introduction
A molecular graph or a chemical graph is a grapth ¢hat its vertices correspond to the
atoms and the edges to the bonds. Chemical Graebriflis a branch of Mathematical
Chemistry. This branch of Mathematics has an ingmtreffect on the development of
Science and Technology. Several graph indices foanel many applications, especially,
in QSPR/QSAR research, see [1, 2]. Gabe a finite, simple, connected graph. VéE)
and E(G) denote the vertex set and edge seGakspectively. The degred(v) of a
vertexv in G is the number of vertices adjacenwtd-or undefined term and notation, we
refer the book [3].

The temperature of a vertenof a graphG is defined by Fajtlowicz [5] as

T=_dsW
n-dg (u)
wheren is the number of vertices &.
We introduce the following temperature indices.
The first temperature index of a graphs defined as

T.(G)= Y T).
uv(G)

The modified first temperature index of a gr&pls defined as
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1
"T.(G) = —.
' UD\IZ(G)T (U)2
The temperature inverse degree of a g@ahdefined as
1
TID(G)= > ——.
207w
The total temperature index of a grapis defined as
TT(G)= ) T(u).
uv(G)
The temperature zeroth order index of a gi@ps defined as
2(6)= Y =

e T(u)

TheF-temperature index of a graghis defined as
FT(G)= > T()’.
uv (G)
The general vertex temperature index of a gfajmhdefined as
T2 (G)= > T’
uv(G)
wherea is a real number.

Recently, some temperature indices were introdacedstudied, for example, in
[5,6,7,8,9]. Recently, some graph indices wereistuioh [10,11, 12,13, 14]. In this paper,
the first temperature index, modified first temgera index, temperature zeroth order
index, F-temperature index, general vertex temperaturexifideoxide and honeycomb
networks are computed.

2. Resultsfor Oxide networks

Oxide networks are of vital importance in the stuaysilicate networks. An Oxide
network of dimensiom is denoted byOX,. A 5-dimensional oxide network is shown in
Figure 1.
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Figure 1. A 5-dimensional oxide network

"

Theorem 1. The general vertex temperature index of an oxateork OX, is given by

T2(OX,) = en(;f +(on - sn)(;j . (i

on?+3n-2 N’ + h-
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Proof: Let G be the graph of oxide netwofXX,. Clearly the vertices dDX, are either of
degree 2 or 4, see Figure 1. By calculation, wainkthatG has ®* + 3n vertices and
18 edges. We partitiod(G) into two sets, vertices of degree 2 and 4 respyt

Vi ={ulOV(G) |ds (u) = 2}, V1| = 6n.

V2 = {u V(G) | dg(u) = 4}, Vol = 9 — 3n.
Therefore we obtain the vertex partition basedhentémperature of the vertices as given
in Table 1.

2 4
T \uOV(G — —
) ©) on® +3n-2 o’ +3n-4
Number of edge 6n 9n*-3n

Table 1: Vertex partition ofOX,

By definition, we havel; (G)= > T(u)®. Thus by using Table 1, we deduce
uv(G)

2 a 4 a
T2 (OX =6n( j +( ZJ |
 (0%) on? +3n-2 N2+ h-

From Theorem 1, we obtain the following results.

Corollary 1.1. Let OX, be an oxide network of dimensianThen

1  T(oX )—en(;ja(gnz—m)(#I

B T lan? + 30 -2 N2+ h-4)
1
16
3) TID(OXn)=%[12n(9nZ+31— d+(@2- 3)( @2+ 8- )

@ "(0X,)=tl2an(on?+ ;- 3 +(92- B)( @2+ 8- ¥

i, A n?-3)

I +3n-2 N%+ -4
1

5)  TZ(OX,)= 6n(;j2 +(on? - 31)(;4); .

9N’ +3n-2 N’ + h-

(6) FT(OX ):6n(;j3 +(on? - ) (;j
" o +3n-2 N+ -4

Proof: Puta= 2, -2, 1, -1, —%, 3 in equation (i), we obt&ia tesired results.

4)  TT(0X,)=

3. Resultsfor Honeycomb networks

Honeycomb networks are very useful in chemistry atsdb in computer graphics. A
honeycomb network of dimensiom is denoted byHC,, wheren is the number of
hexagons between central and boundary hexagondifndnsional honeycomb network
is presented in Figure 2.
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Figure 2: A 4-dimensional honeycomb network

Theorem 2. The general vertex temperature index of a honehcoatworkHC, is

Tla(ch):6n(3n21_1ja+(6n2— 6n)(2nz1 Ja. (il

Proof: LetH be the graph of honeycomb netwdtk,,. The vertices oHC, are either of
degree 2 or 3, see Figure 2. By calculation, wainlihatH has & vertices and & — 3
edges. We partition the vertex setbinto two sets, vertices of degree 2 and 3
respectively.

Vi = {ulV(H) |dy(u) = 2}, Mi| = &n.

Vo = {u ) V(H) | dx(u) = 3}, V2| = & — 6n.

Therefore we find the vertex partition based antdmperature of the vertices as
follows:

_ __ 2 _
= fuov (k)T =2, mvi= e
Tvzz{uDV(H)lT(u): 23 } TV, = &7 — 6n.
6n“ -3
By definition, we havel(H)= > T(u)® Thus
uv(H)

2 3 )
T2 (HC =TV( ] +|TV ( j
l( n) | 1| 6n2—2 | 2| 6n2_3

) 6Irl(3n21— J" +len?- Gn)( 2nzl— Ja

Corollary 2.1. LetHC, be a honeycomb network of dimensiohen
6n 6n? — én
1T, (HC,) = 5+ 5
(3n2-1)" (=n2-1)

(2)™T, (HC,) =6n(3n? - 1) +(@? - &) (n2- )
(3)TID(HC,)=6n(3n? - ) + (@ - &) ( 2% - ]

2
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6n +6n2—6n
3n?-1 m?-1’

TZ(HCn):6n[ 1 J;+(6n2—6n)( : J;

3n? -1 2 -

FT(HC,) = Gn(gnzl_j +(en? - Gn)( anl_ JB ,

TT(HC,) =

Proof: Puta= 2, -2, 1, -1, —%;, 3 in equation (ii), we get desired results.

4. Conclusion

In this paper, the first temperature index, modiffest temperature index, temperature
zeroth order indext--temperature index, general first temperature infbexoxide and
honeycomb networks are computed.
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