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Abstract: In Chemical Graph Theory, graph indices are applied to measure the chemical characteristics of
chemical compounds. In this study, we introduce the first and second multiplicative (a, b)-KA temperature
indices of a chemical graph. Furthermore, we compute these indices for tetrmeric 1,3-adamantane. Also we
establish some other multiplicative temperature indices directly as a special case of multiplicative (a, b)-KA
temperature indices for some special values of a and b.
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l. Introduction

In this paper, G denotes a finite, simple, connected graph, V(G) and E(G) denote the vertex
set and edge set of G. The degree dg(u) of a vertex u is the number of vertices adjacent to u. We refer
[1] for undefined term and notation.

A chemical graph is a graph whose vertices correspond to the atoms and the edges to the
bonds. Graph indices have their applications in various disciplines of Science and Technology, see [2,
3]. For more information about graph indices, see [4]. Recently, some new graph indices were studied
in[5,6,7,8,9,10,11, 12, 13].

The temperature of a vertex u of a graph G is defined by Faitlowicz in [14] as

dg (u)
T(w)=—8—",
1-dg (u)
The multiplicative first and second temperature indices and multiplicative first and second
hyper temperature indices were introduced by Kulli in [15] and they are defined as

T G)= J] [TWw+TW] TH,(G)= ] TWTW).

uveE(G) uveE(G)

where |V(G)| = n.

HTIL(G)= T [TW+TWE,  HTIL @)= [T [TWTWF.

uveE(G) uveE(G)

Recently, some new variants of temperature indices were studied such as first temperature
index [16], first and second hyper temperature indices [17], (a, b)- temperature index [18], harmonic
temperature index [19], atom bond connectivity temperature index [20].

In [15], Kulli introduced the general multiplicative first and second temperature indices of a
graph G and they are defined as

TG = [] [TW+TWT, TG =[] [TwWwTWI.
uveE(G) uveE(G)
where a is a real number.
Also in the same paper [15], the multiplicative sum and product connectivity temperature
indices and multiplicative reciprocal product connectivity temperature index were defined as

1

STH(G) = -
ung) T (W) +T(v)

PTII(G) = !

UVQG) JTWTOW)
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RPTING)= [T VTWTW).

ueE(G)
Recently some new connectivity indices were studied in [21, 22, 23, 24, 25].
The multiplicative F-temperature index and general multiplicative temperature index were
introduced in [15] and they are defined as

FrinG) = [T [T@?+to?]l  m,@)= [T [T +1W?]
uveE(G) uveE(G)
We now propose the modified multiplicative first and second temperature indices of a graph
G, defined as

m _ 1 m _ 1
Tl“ (G)_UVQG)T(U)"_T(V). T2“ (G) UV!;([G)T(U)T (V)

We introduce the multiplicative first and second (a, b)-KA temperature indices of a graph G,
defined as

b b
KATL, (@)= [T [TW?+Tw? ], KATZ11(G)= T [TwW?TW?],
uveE(G) uveE(G)
where a, b are real numbers.
Recently, some (a, b)-KA indices were studied in [26, 27, 28].
In this paper, the first and second multiplicative (a, b)-KA temperature indices for tetrameric
1,3-adamantane are computed.

I1. Observations

We observe the following

1. TIl,(G) = KATHII (G). 2. HTI,(G) = KATL 11 (G).

3. "T,11(G) = KAT{ 11 (G). 4, TIZ(G) = KATL I (G).

5. STII(G)=KAT11 M(G). 6. FTI (G) = KAT, 11 (G).
2

7. Til, (G) = KAT,; 11 (G).

We also observe that

1. TIl, (G) = KATA 11 (G). 2. HTI,(G) = KAT 11 (G).

3. "T,11(G) = KAT?,11(G). 4, I3 (G) = KATA I (G).

5. PTII(G)=KAle N(G). 6. RPTII(G):KAlelII(G).
'_5 ‘E

Clearly, we obtain some other multiplicative temperature indices directly as a special case of
multiplicative (a, b)-KA temperature indices for some special values of a and b.

I11. Results for Tetrameric 1,3-Adamantane

In Chemistry, diamondoids are variants of the carbon cage known as adamantine CyHi6 the
smallest unit cage structure of the diamond crystal lattice. We focus on the molecular graph structure
of the family of the tetrameric 1,3-adamantane, symbolized by TA[n]. The graph of tetrameric 1,3-
adamantane TA[4] is shown in Figure 1.
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Figure 1.
Let G be the graph of tetrameric 1,3-adamantane TA[n]. By calculation , G has 10n vertices
and 13n — 1 edges.

By calculation, we obtain three types of edges based on the degrees of the end vertices of
each edge as follows:

E.={uveE(G) | ds(u)=2, ds(v)=3}, IE4| = 6n +6.
E,={uveE(G) | ds(u)=2, ds()=4},  |E;|=6n 6.
Es={uveE(G) | ds(u)=ds(v) = 4}, Es|=n—1.

Thus in TA[N], there are three types of edges based on the temperature of end vertices of each
edge as given in Table 1.

2 3 2 4 4 4
T(u), T(v)\uv € E(G) (— ] ( , j ( , )
10n-2 10n-3 10n—-2 10n-4 10n—-4 10n-4
Number of edges 6n + 6 6n -6 n-1
Table 1. Temperature edge partition of G

Theorem 1. The multiplicative first (a, b)-KA temperature index of a tetrameric 1,3-adamantane TA
[n] is

KATib(TA[n]):Ksnl_Ja+[lons_3ja}b(6n+s){( 1 ja+( 2 )aren_ﬁ){ (

a b(n-1)
(2
5n-1 5n-2 5n-2
Proof: By definition and by using Table 1, we deduce

KAT,,1(G)= T[] [T 1w ]
ab -

uveE(G)

_K ) ja+[ 3 ja}b(Gmﬁ) XK ) ja+( 4 ja}b(en—e)
“[laon-2 10n-3 10n -2 10n—4
a ab(n—l)
R
10n-4 10n-4

|:( . ja ( 5 )a:|b(6n+6) X|:( L ja_'_( 5 jaj|b(6n—6)x|:2( 5 jai|b(n—l)
“1\5n-1) "\on-3 5n—1) \5n-2 5n—2 '

By using observations and from Theorem 1, we obtain the following results.

Corollary 1.1. The multiplicative first temperature index of TA[n] is
Til, (TAIn]) = KAT} 11 (TA[n])

(5n-1)(5n-2) 5n—2
Corollary 1.2. The multiplicative first hyper temperature index of TA[n] is

_[ 25n—6 TM)X[  1sn-4 }(Gn—S)X( A j<n-1)
~L(5n-1)(10n-3)
HTI1, (TA[n]) = KAT, 11 (TA[n])
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(5n-1)(10n-3) (5n-1)(5n-2) 5n—2
Corollary 1.3. The modified multiplicative first temperature index of TA[n] is
"T,11 (TAn]) = KAT.; 11 (TA[n])

_{ 25N _6 :l—(6n+6) X[ 15n—4 }—(en—s) X( 4 )—(n—l)
(5n-1)(10n-3) (5n-1)(5n-2) 5n—2

Corollary 1.4. The general multiplicative first temperature index of TA[n] is
T (TAIN]) = KAT, 11 (TALN])

25n—6 a(6n+6) 15n—4 a(6n-6) 4 a(n-1)
:[(Sn—l)(lon _3)} X[(Sn ~1)(5n —2)} X(Sn _2)

Corollary 1.5. The multiplicative sum connectivity temperature index of TA[n] is

STII(TA[n]) = |<AT11 LIH(TAIN])
2

1
_|: 25N — 6 :|(3n+3) X|: 150 — 4 :|(3n3) X[ 4 jz(nl)
(5n-1)(10n-13) (5n-1)(5n-2) 5n—2

Corollary 1.6. The multiplicative F-temperature index of TA[n] is
FTI (TALn]) = KAT,, 11 (TALn])

1 9 6n+6 1 4 6n-6 4 n-1
:[(5n—1)2 " (10n—3)2} {(Sn—l)z ’ (5n—1)2} X((5n—2)2j

Corollary 1.7. The general multiplicative temperature index of TA[n] is
Th, (TALn]) = KAT2, 1 (TALn])

e | s e AT

Theorem 2. The multiplicative second (a, b)-KA temperature index a tetrameric 1,3-adamantane
TA[n] is
b(6n-6)

Lo 3 4 Jp(6n+6) 1\ 2 a 2 2ab(n-1)
2 _

KATavb(TA[n])‘{(sn—lj (10n—3) } {(Sn—lj (Sn—Zj } X(sn—zj '
Proof: To compute KAT?2, I (TA[n]), we see that

KATZ,11(G)= [] [T T

uveE(G)

2 )¢ 3 )
ZKIOn—Zj X(lOn—3j }
4 a 4 a b(n-1)
o) o) |
[ 10n-4 10n-4
1 a 3 a b(6n+6) 1 a 2 a b(6n-6) 2 2ab(n-1)
[ R R I =

From Theorem 2 and observations, we establish the following results.
Corollary 2.1. The multiplicative second temperature index of TA [n] is

T,11 (TA[n]) = KATA 11 (TA[n])

_[ 25N — 6 }(12n+12) X[ 15n — 4 }(12n—12) X[ 4 j(zn—z)

b(6n+6) b(6n—6)

X[(mnz— zja g [10n4— 4”
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3 (6n+6) 2 (6n—6) 2 2(n-1)
z[(Sn—l)(lon—3)} X[(Sn—l)(Sn—Z)} X(Sn—z) ‘

Corollary 2.2. The multiplicative second hyper temperature index of TA[n] is
HT, 11 (TALn]) = KATZ 11 (TA[n])

3 12n+12 2 12n-12 2 4(n-1)
z{(Sn—l)(lon—S)} X[(Sn—l)(Sn—Z)} X[Sn—zj

Corollary 2.3. The modified multiplicative second temperature index of TA[n] is
"T, 11 (TA[n]) = KAT .11 (TALn])

3 —(6n+6) 2 —(6n-6) ) —2(n-1)
z[(Sn—l)(lon—B)} X[(Sn—l)(Sn—Z)} X(Sn—zj '

Corollary 2.4. The general multiplicative second temperature index of TA [n] is
T2 (TAIN]) = KATZ 11 (TALN])

3 a(6n+6) 2 a(6n-6) 2 2a(n-1)
z[(Sn—l)(lon—B)} X[(Sn—l)(Sn—Z)} X(Sn—Zj ‘

Corollary 2.5. The multiplicative product connectivity temperature index of TA [n] is

PTII(TA[n]) = KAT12 N (TAINn])
2

3 —(3n+3) 2 —(3n-3) 2 —(n-1)
z[(Sn—l)(lon—B)} X[(Sn—l)(5n—2)} X(Sn—Zj '

Corollary 2.6. The multiplicative reciprocal product connectivity temperature index TA[n] is

RPTII(TA[n]) = KAT121 11 (TA[n])
2

3 3n+3 2 3n-3 2 n-1
z[(Sn—l)(lon—3)} X[(5n—1)(5n—2)} X(Sn—zj'
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