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K BANHATTI AND K HYPER BANHATTI INDICES OF
THE LINE GRAPHS OF H-PANTACENIC NANOTUBES

ABDUR REHMAN', MUHAMMAD NAWAZ?, WAQAS NAZEER?, WEI GAO*

ABSTRACT. Topological indices are numerical parameters of a graph which
characterize its topology and are usually graph invariant. Topological in-
dices are used for example in the development of quantitative structure-
activity relationships (QSARs) in which the biological activity or other
properties of molecules are correlated with their chemical structure. The
aim of this report is to compute the first and second K Banhatti indices
of the Line Graphs of H-Pantacenic Nanotubes. We also compute the first
and second K hyper Banhatti indices of the Line Graphs of H-Pantacenic
Nanotubes.
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1. INTRODUCTION

Chemical graph theory is a branch of graph theory in which a chemical com-
pound is represented by simple graph called molecular graph in which vertices
are atoms of compound and edges are the atomic bounds. A graph is connected
if there is atleast one connection between its vertices. Throughout this paper
we take G a connected graph. If a graph does not contain any loop or multiple
edges then it is called a network. Between two vertices v and v, the distance
is the shortest path between them and is denoted by d(u,v) in graph G. For
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a vertex v of GG the "degree” d, is number of vertices attached with it. The
edge connecting the vertices u and v will be denoted by uv. Let dg(e) denote
the degree of an edge e in G, which is defined by dg(e) = dg(u) + dg(v) — 2
with e = uv. The degree and valence in chemistry are closely related with each
other. We refer the book [1] for more details. Another emerging field is Chem-
informatics, which helps to predict biological activities with the relationship
of Structure-property and quantitative structure-activity. Topological indices
and Physico-chemical properties are used in prediction of bioactivity if under-
lined compounds are used in these studies [2,3].

A number that describe the topology of a graph is called topological index.
In 1947, the first and most studied topological index was introduced by Weiner
[4]. For more details about this index can be found in [5,6]. In 1975, Milan
Randié¢ introduced the Randié¢ index [7].

Bollobas et al. [8] and Amic et al. [9] in 1998, working independently defined
the generalized Randi¢ index. This index was studied by both mathematicians
and chemists [10]. For details about topological indices, we refer [11,12]. The
first and second K-Banhatti indices of G are defined as

Bi(@)= Y [da(w)+da(e)),
weE(G)

and

By(@)= Y ld(u)-dale)],

weE(G)

respectively, where ue means that the vertex u and edge e are incident in G.
The first and second K-hyper Banhatti indices of G are defined as

HB(G)= Y [da(u) + da(e)]?,
weE(G)

and

HBy(G)= Y ldg(u)-dg(e)]*.
weE(G)

We refer [13] for details about these indices. The first and second multiplicative
K Banhatti indices are defined as [14]

BIL(G)= [] lde(u)+da(e),
weE(G)

and

BIL(G) = [] lde(u)-da(e)).
weE(G)
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The first and second multiplicative K hyper Banhatti indices are defined as
[14]

HBILG) = ][ lda(w) +da(e)?,
weE(Q)

and

HBIL(G) = [] lde(u)-da(e))?.
weE(G)

The line graph L(G) of a graph G is the graph each of whose vertices, rep-
resents an edge of G and two of its vertices are adjacent if their corresponding
edges are adjacent in G.

Lemma 1. Let G be a graph of order p and size q. Then the line graph L(G)
of G is a graph of order p and size %Ml(G) —q.

In this report we compute Banhatti indices of line graph of H-Pantacenic
nanotube. The graph of H-Pantacenic nanotube is given in Figure 1 and the
line graph of H-Pantacenic nanotube is given in Figure 2.

Figure 1. The H-Pantacenic nanotube K{p, q|.
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Figure 2. The line graph of H-Pantacenic nanotube K|p, ¢|.
2. COMPUTATIONAL RESULTS
In this section we will give our main results.

2.1. Banahatti Indices. In this section, we compute first and second K
Banahatti indices and K hyper Banahatti indices of the line graph of H-
Pantacenic nanotube.

Theorem 2. Let G = L(K]|p,q]) be a line graph of H-Pantacenic nanotube.
Then

(1) B1(G) = 1320pq — 20q,
(2) B2(G) = 1500 + 3168pg.
Proof. The line graph of H-Pantancenic Nanotubes is shown in figure 2. It
can be observed from the Figure 2 and Lemma 1 that
V(G) = 33pq — 2q,
E(G) = 66pq — 8q.
We can divide the edge set of the line graph of H-Pantacenic Nanotube into
following three classes depending on the degree of end vertices of each edge:
E{273}(G) ={e=w € EG): d, =2, d, = 3},
E{374}(G) ={e=w € E(G) : d, =3, d, =4},
and
By (G)={e=w € E(Q): d, =4, d, = 4}.
Now
|Ea3y| = 4q,
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|Ersa3] = 8¢,

|Et4.43| = 66pgq — 20g.

Table 1
(dg(u),dg(v)) =e € E(G) | dg(e) | Number of edges
2.3) 3 iq
(3,4) 5 8q
(4,4) 6 66pg — 20q

(1) 1. From the definition of first K Banhatti index, we have

B(G) = ) ldo(u)+dg(e)]

weE(G)
= > lde) +da(e)]+ D de(u) + dgle)]
UUEE{ng}(G) quE{314}(G)

+ Y lde(u) +dg(e)]

UUEE{474} (G)

- > da(w) +da(e) + (da(v) + dale))]

’U,UEE{QB}(G)

+ Y da(u) +dale) + (da(v) + dale))]

weB 3,41 (G)
+ > (de(u) +da(e)) + (da(v) + da(e))]
we By 43(G)
= 4q[(2+3)+(34+3)] +8¢[(3+5) + (4 + 5)]
+(66pg — 20q)[(4 + 6) + (4 + 6)]
= 1320pq — 20q.
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(2) From the definition of second K Banhatti index, we have

Theorem 3.
Then

S ldo(w) - da(e)

weFE(G)
Yo ldaw) -da(e)l+ Y. [da(u) - dale)]
’U/UEE{Q’:;} (G) UUEE{&A} (G)

+ ). lda(w) - doe)]

UUEE{4’4} (G)

Y. da(w) - dale) + (d(v) - da(e))]

’U/’UEE{Q’;),}(G)

+ Y da(u) - da(e) + (da(v) - dale))]

wel(34)(G)

+ ) de(w) - da(e) + (da(v) - da(e))]
quE{4,4}(G)

4g[(2-3) + (3-3)] +8¢[(3-5) + (4-5)]

+(66pg — 20q)[(4 - 6) + (4 - 6)]

1500q + 3168pg.

Let G = L(K]|p,q]) be a line graph of H-Pantacenic nanotube.

(1) HB,(G) = 13200pq — 2596¢,
(2) HBy(G) = 76032pq — 21939q.

Proof. Using the Table 1 given in theorem 2, we have
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(1) 1. From the definition of first K hyper Banhatti index, we have

HB\(G) = Y [da(u)+da(e)]
weE(G)
= Y e tde@P+ Y [da(u) +da(e)]?
weE( 33(G) weEE (3 41(G)

+ Y lde(w) +da(e)

’U/UEE{474} (G)

= Y e+ dale)? + (da(v) + dae))]
weL (s 31(G)

+ Y da(u) + da(e) + (da(v) + dale))?]
wel(34)(G)

+ > (da(u) +da(e)® + (da(v) + da(e))?)
weEy 4y(G)
= 4q[(2+3)* 4+ (3+3) +8¢[(3+5)* + (4 +5)?
+(66pg — 20q)[(4 4+ 6)2 + (4 +6)?]
= 13200pq — 25964.

(2) From the definition of second K hyper Banhatti index, we have

HBy(G) = Y [de(u)-da(e)]
weE(G)
= Y e -de(@P+ Y [de(u)-dale)?
weEs 31(G) weE3 41(G)

+ ) [da(w) - da(e)]?

’U,’UEE{474} (G)

= Y [(deu) - de(e)? + (da(v) - da(e))?)

’U/UGE{Q’:;}(G)

+ Y [da(u) - da(e)® + (da(v) - da(e))?]

uveE{gA}(G)
+ Y [(da(w) - da(e)? + (da(v) - da(e))?]
wEE(4 43 (G)

= 4q[(2-3)*+(3-3)*] +8¢[(3-5)* + (4-5)]
+(66pg — 20g)[(4 - 6)* + (4 - 6)?)

= 76032pg — 21939¢.
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O

2.2. Multiplicative Banahatti Indices. In this section, we compute mul-
tiplicative versions of first and second K Banahatti indices and K hyper Ba-
nahatti indices of the line graph of H-Pantacenic nanotube.

Theorem 4. Let G = L(K|[p,q]) be a line graph of H-Pantacenic nanotube.
Then

(1) BIT;(G) = 5% . ¢4 . 8¢ . 984 . 1()24(66p—20)
(2) BIIy(G) = 6% . 9% . 1581 . 2084 . 2424(66p—20)

Proof. Using the Table 1 given in theorem 2, we have

(1) From the definition of first multiplicative K Banahatti index

BIN(G) = ][ lda(w) +da(e)
weE(G)

= do(w) +da(e)] - J]  lde(u) +dg(e)]

uUEE{Zg}(G) uUEE{3’4}(G)

[de(u) + da(e)]
quE{4’4} (G)

= [(da(u) +da(e)) - (da(v) + da(e))]
weE (s 31(G)

I[I [e(w)+da(e)) - (da(v) +dg(e))]

weE (3 4)(G)
I [(de(w) +dale)) - (da(v) + dale))]
weE4 43(G)
= [(243)-(3+3)]-[(3+5) - (4+5)%
[(4+6) - (4+6)](0ra=200
— 5ia.gda.g8a. g8a . 1(2a(66p—20)
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(2) From the definition of second multiplicative K Banahatti index

BIL(G) = ][] lde(w)-dg(e)]
weE(G)
— I lde(w-date)- [ lde(w)-da(e)]
weL (s 31 (G) we L3 41(G)

I lde@)-dale)

quE{4}4} (G)

= H [(dg(u) - dg(e)) - (da(v) - da(e))]

uUEE{ng}(G)

I[[ [[e()-dale)) - (da(v) - dale))]

weE3 41(G)
I [(de(w)-dae)) - (da(v) - dale))]
weEy 41(G)
= [(2-3)-(3-3)]"[(3-5)- (4-5)™
[(4-6) - (4- )02
— @4a. 949 . 15840 9084 . 9q24(66p—20)

Theorem 5. Let G = L(K]|p,q]) be a line graph of H-Pantacenic nanotube.
Then

(1) HBII,(G) = 5% - 657 - 8164 . 9164 . 1(4a(66p—20)
(2) HBIL(G) = 6% .98 . 15164 . 20164 . 244a(66p—20)

Proof. Using the Table 1 given in theorem 2, we have
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(1)
HBILG) = [ ldew)+da(e)?
weE(G)
= [da(w) +da(e))? - [ lda(w) +da(e))?
weEs 31(G) weE 3 41(G)
Il lde(w) +da(e)?
weE 4 4)(G)
=[] [e(u) +da(e)?: (da(v) + da(e)?]
weL (5 31(G)
[(da(u) + da(e))? - (da(v) + da(e))’]
weE(3 4)(G)
I  [(de(w) +dale)? - (da(v) + dale))?]
weLy 41(G)
= [(2+3)%- (3+3)%% - [(3+5)? (4+5)%%
(44 6)% - (4 + 6)?](66pa—20q)
— 534.g84.gl6a. gl6q . 1(4q(66p—20)
(2)
HBIL(G) = [ lde)-do(e)?
uweE(G)
= JI lew -de@P- T lde(w) - de(e)?
weF s 31(G) weF3 41(G)

I lde(w)-date)?

UUGE{4,4} (G)

= I e -da(e)?- (da(v) - dale))?]

UUEE{ng}(G)

II (e - dale))?- (da(v) - da(e))’]

UUGE{374} (@)
I (o) -da(e)?- (da(v) - dale))?)
U’UGE{474} (G)
= [(2-3)*-(3-3)%"-[(3-5)*- (4-5)™
(4-6)%-(4- 6)2](66pq—20q)
— %.98%. 15169, 916q . 9q44(66p—20)
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3. CONCLUSIONS

Topological indices are numerical parameter that help to predict properties

of molecular compounds. In the present report, we computed K Banahatti
indices and K hyper Banahatti indices of line graph of H-Pantacenic nanotube.
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