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Abstract. A topological index or a graph index is a numerjgatameter mathematically
derived from the graph structure. In this paper, imteoduce the multiplicative first
temperature index, multiplicative total temperatimdex, multiplicative modified first
temperature index, multiplicative temperature iseedegree, multiplicative temperature
zeroth order index, multiplicativeé-temperature index and multiplicative general first
temperature index of a graph. We compute these ynelefined indices for oxide
networks and honeycomb networks.
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1. Introduction

Let G be a finite, simple, connected graph with verteixX\§6) and edge sef(G). The
degreedg(v) of a vertexv is the number of vertices adjacentwoWe refer [1] for
undefined term and notation.

A molecular graph is a graph such that its vesticerrespond to the atoms and
the edges to the bonds. Chemical Graph Theorybisiach of Mathematical Chemistry
which has an important effect on the developmen€Clémical Sciences and Medical
Sciences. In Mathematical Chemistry, several tagiold indices have found some
applications, especially in QSPR/QSAR study [2, 3].

The temperature of a vertexn G is defined as [4]

Tuy=_dsW
n-dg (u)
wheren is the number of vertices &.
We introduce the following multiplicative tempeued indices.
The multiplicative first temperature index of aghG is defined as

T (G) = ﬂT(u)z.
uv (G)

The multiplicative modified first temperature indef a graphG is defined as
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e
WHe= 1o

The multiplicative total temperature index of aghmG is defined as

TTI(G) = J:LT(U).
uv(G)

The multiplicative temperature inverse degree gfegphG is defined as

TIDI (G) = J:LTlu)
uv(G)

The multiplicative temperature zeroth order indéa graphG is defined as
1

21e)= [ For

The multiplicativeF-temperature index of grafhis defined as

FTII (G) = D T(u)’.
uv (G)

The general multiplicative temperature index gfaphG is defined as

TN (G)= Jv_| T (u)?,
uv(G)

wherea is a real number.
Recently, some new temperature irgdivere studied in [5, 6, 7, 8, 9]. Also
recently, some multiplicative indices were studiedexample in [10, 11, 12, 13, 14]. In

this study, we compute some newly defined multgilie temperature indices of oxide
and honeycomb networks.

2. Oxide networks
An oxide network of dimensiom is denoted byOX, Oxide networks are of vital

importance in the study of silicate networks. AiBtensional oxide network is presented
in Figure 1.

Figure 1. 5-dimensional oxide network

Theorem 1. The multiplicative general first temperature indéxOX, is

1 6an 1 3a(3n2-n)
T2l (OX. )= 2tea’ (—j (—4) i
11 (0%,) o sm-2) \arva- 0
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Proof: From Figure 1, we see that the verticesO0f, are either of degree 2 or 4. By
calculation, we find thaOX, has &* + 3 vertices and 1 edges. We partition the
vertex set oDX, into two sets as follows:

Vi ={u 0 V(OX,) |d(u) = 2}, Vi = &n.

Vo ={u D V(OX;) | d(u) = 4}, Vol = 9 — 3n.
Thus we find the vertex partition based on the temrapire of the vertices as given in
Table 1.

2 4
T(u) \u O V(OX S S S—
w (OX) 9n?+3n-2 on? +3n-4
Number of vertices 6n 9n’-3n

Table 1: Vertex partition ofOX,
By definition and by using Table 1, we derive

T2 (0X,) = D/|(‘|OX )T(u)a

2 6an 4 a(9n2-3n)
= - x| -
(9n2+3n—2j (912+31—4j

_zmanz( 1 fa”x( 1 4)3*‘(3"2‘”’
an® +3n-2 N+ h-

We obtain the following results by using Theorem 1.

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

1 12n 1 & 12-n)
1 T.11 (OX, )= 236" (—j (—AJ .
() 1 ( n) X 9n2+a1_2 X 912+31_
)

x(9n2+31_ 2)12nx(912+ 3 46(312—n

2) I (OX,) = o

1 6n 1 Aa?-n)
B Tox) =2 P
©) (0%) on® +3n- 2 n?+ Fi-

(4)  TIDI(OXy) = —Ex(on? +an- 2" (@2 + ;- 4%

2
21 8n

3n°-n)

3
(6)  T21(0%,)=—x(on? +3n- 2" x(@?+ 31~ )7
2

o 1 18n 1 d :?-n)
6 FTII (OX,,) =2%* x(—j x(—AJ .
© (0%,) on?+3n-2 N+ -

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

Honeycomb network of dimension is denoted byHC,, wheren is the number of
hexagons between central and boundary hexagone Tietaorks are useful in Computer
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Graphics and also in Chemistry. A 4-dimensionaldyoomb network is shown in Figure
2.

Figure 2: 4-dimensional honeycomb network

Theorem 2. The multiplicative general temperature indeXdd, is

1 6an 1 6a(n’-n)
T2 (HC :(—j x( J (i)
Pl (HE,) 3n2 -1 n? -

Proof: Let HC, be a honeycomb network of dimensianThen the vertices diC, are
either of degree 2 or 3. By calculation, we findttHC, has &?° vertices and & — 3n
edges. We partition the vertex setH{, into two sets as follows:

Vi={uDV(HC,) |d(u) = 2}, Vil = &n.

V> ={uDV(HC,) |d(u) = 3}, V2| = & - én.
Thus we obtain the vertex partition based on theptrature of the vertices &fC, as
given in Table 2.

2 3
T(u) \uOVHC,
« (HCy) 6n® -2 6n® -3
Number of verties 6n 6n° — 6n

Table 2: Vertex partition oHC,

By definition and by using Table 2, we obtain

a 2 a6én 3 a(6n?-6n)
T2Il (HC. ) = T () :[ ] x(_]
71 (HC) uDvl(—r!cn) 6n% -2 o2 -3

B 1 6an § 1 6a(n?-n)
\3n2-1 M2 -

From Theorem 2, we establish the following results.

Corollary 2.1. LetHC, be a honeycomb network of dimensiorrhen

12n 14n?-n)
1) T1||(ch)=( = j x[ 1J :

3n?-1 n? -
@ ™I (HG,)=(3n2 -1 x(2n?- Py
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6n 6(n2-n)
1 1
i (HCH):(%Z—J X(mz_J '

ﬂdﬁ—dl

TIDI (HC,) = (307 =)™ x(2n? -

1201 (HC,) = (3n2 ~ 0™ x (202 - 97

HC
18n 14n2-n)

1 1
FTIl (HC,) 3n2_1j X(Z’IZ—J .

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

4. Conclusion

In this paper, we have computed the multiplicafive temperature index, multiplicative
modified first temperature index, multiplicativetdab temperature index, multiplicative
temperature inverse degree, multiplicative tempeeateroth order index, multiplicative
F-temperature index, multiplicative general tempearindex of oxide and honeycomb
networks.
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