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Abstract: In this study, we obtain some topological
properties of remdesivir, chloroquine,
hydroxychlorogquine used to inhibit the outbreak of
COVID-19. We determine some K Banhatti
polynomials for these three chemical structures. In
Chemical Science, chemical, biological,
pharmaceutical properties of molecular structure are
useful for drug design. These properties can be
studied by topological index calculation. Considering
this, our findings may be useful in obtaining new
drug and vaccine for the treatment of COVID-19.
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I. INTRODUCTION

Coronavirus disease started in Wuhan China [1]
in December 2019. At present, there is no drug and
no vaccine available for the treatment and prevention
of COVID-19. Thus there is urgent need to identify
effective and safe drug and vaccine to treat
coronavirus disease. There are of some antiviral
agents, and these were studied in [2, 3, 4, 5, 6, 7, 8].
In this study, we consider three antiviral agents such
as remdesivir, chloroquine and hydroxy-chloroquine.

Remdesivir and chloroquine effectively inhibit
the recently emerged novel coronavirus (2019-
nCOV) in vitro [5]. Chloroquine is a medication
primarily used to treat malaria. Chloroquine and its
derivative hydroxychloroquine have since then
repurposed for the treatment of a number of other
conditions  including  HIV, systemic lupus
erythmatosus and rheumatoid arthritis [9]. Due to
COVID-19, the FDA has issued an emergency use
authorization for hydroxychloroquine and
chloroquine [10].

A molecular structure [11] is a graph whose
vertices correspond to the atoms and edges to the
bonds. Studying molecular structures is a constant
focus in Chemical Graph Theory: an effort to better
understand molecular structures and finding some

new drugs for diseases. A topological index is a
numeric quantity from the structure of a molecular. In
Chemical Science, concerning the definition of the
topological index on the molecular structure and
corresponding chemical, pharmaceutical, biological
properties of drugs can be studied for the topological
index calculation [12].

Let G be a finite, simple, connected graph with
vertex set V(G) and edge set E(G). The degree dg(u)
of a vertex u is the number of vertices adjacent to u.
Let dg(e) denote the degree of an edge e = uv in G,
which is defined as dg(e) = dg(u) + dg(v) — 2. If e =
uv is an edge of G, then the vertex u and edge e are
incident and it is denoted by ue.

The first and second K Banhatti indices were
introduced by Kulli in [13], and they are defined as

B, (G)=> [dg (u)+dg (e)],

B, (G)=Y dg (u)dg (e).

Considering the K Banhatti indices, the first and
second K Banhatti polynomials of a graph are defined
as:

Bl(G,X) _ z Xde(u)+de(e),
ue

Bz (G,X) _ Z XdG(u)dG(e)'
ue

The first and second K hyper Banhatti indices
[14] of a graph G are defined as

HB,(G) =Y [dg (w)+dg ()],

ue

HB, () =Y [d¢ (Wdg ()]

Considering the hyper K hyper Banhatti indices,
the first and second K hyper Banhatti polynomials of
a graph G are defined as

d (w+d, ()]
HBl(G,x):ZX[ ],

ue

HB,(G.x)=Y
The modified first and second Banhatti indices
were introduced by Kulli in [15], defined as

X[ds(u)ds(e)]z
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S
P S (W dg (o)
"B,(G)=Y :

~ dg (u)dg (&)
Considering the modified first and second
Banhatti indices, we define the modified first and

second K Banhatti polynomials as
1

m Bl(G,X)= z XdG(u)+dG(e)’
ue
1

m Bz (G,X) _ Z XdG(u)dG(e)'
ue
The sum connectivity Banhatti index and
product connectivity Banhatti index [16] are defined
as

1

SB(G) =
% de (u)+dg (e)

1

%«/de(u)de(e)

Considering the sum connectivity Banhatti and
product connectivity Banhatti indices, we define the
sum connectivity Banhatti and product connectivity
Banhatti polynomials of a graph as

1
SB(G,X)= z X«,ds(uﬁdc(e)’
ue

PB(G) =

1
PB(G,x)= Z X\/ds(u)dc(e).
ue

The general first and second K Banhatti indices
[17] of a graph G are defined as

B/ (G) =3 [dg (u)+dg ()],
B (G)=Y [dg (udg ()]

ue

Considering general first and second K Banhatti
indices, we define the general first and second K
Banhatti polynomials of a graph as

B/ (G.x)=Y

ue

X[ds(u)+ds(e)]a

B (G, x)=Y X[dG(u)dG(e)]a’
where a is a real number.

We introduce the F-K Banhatti index of a graph
G and it is defined as

FB(G) =3 [dg (W +dg ()],

Considering the F-K Banhatti index, we define
the F-K Banhatti polynomial of a graph G, as

dg (W +dy ()’
FB(G,X):ZX ° ° .

ue

The harmonic K Banhatti index [15] of a graph
G is defined as

Hy(G)=3 2
’ ~ g (u)+dg ()
Considering the harmonic K Banhatti index, we
define the harmonic K Banhatti polynomial of a
graph G as

2

H, (G ,X) _ z XdG(u)+dG(e).
The symmetric division K Banhatti index of a
graph G is defined as

d d
SDB(G):Z( G(U)+ G(e)\|
e ldg(e) dgu)j
Considering the symmetric division K Banhatti
index, we define the symmetric division K Banhatti
polynomial of a graph G as

)
‘(dG(u)+dG(e \‘

SDB (ny) _ Z X\ds(e) ro(u) )
The inverse sum indeg K Banhatti index [18] of
a graph G is defined as

1SB(G) = dg (u)dg (e)
_E dg (W) +rg (o)

Considering the inverse sum K Banhatti index,
we define the inverse sum indeg K Banhatti
polynomial of a graph G is defined as

d, (u)dg (e)

|SB(G,X) _ z XdG(u)+dG(e).

Recently, some antiviral agents were studied in
[18, 19, 20].

In this study, some K Banhatti polynomials of
remdesivir, chloroquine, hydroxychloroquine are
determined.

Il. RESULTS AND DISCUSSION:
REMDESIVIR

Let R be the molecular structure of remdesivir.
Clearly R has 41 vertices and 44 edges, see Figure 1.
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In R, the edge set of R can be divided into eight
partitions based on the degree of end vertices of each
edge as given in Table 1.

dr(u), dr(V\(L, 2)(1, 3)(1, 4)(2, 2)(2, 3)(2, 4)(3, 3)(3, 4)
uvOE(R)
No.of 2 5 2 9 14 4 6 2
edges

Table 1. Edge partition of R.

Therefore the edge degree
remdesivir R is given in Table 2.

partition of

dr(u), dr(V\(L, 2)(1, 3)(1, 4)(2, 2)(2, 3)(2, 4)(3, 3)(3, 4)
uvOE(R)
dr€) 1 2 3 2 3 4 4 5
No.of 2 5 2 9 14 4 6 2
edges

Table 2. Edge degree partition of R

In the following theorem, we compute the
general first K Banhatti polynomial of the molecular
structure of remdesivir.

Theorem 1. Let R be the molecular structure of
remdesivir. Then

4°47° 4% 147

2% 43" 3% +5°
+ 2X + 9x

B (R, x)=2x +5X
g

“16° “48°

+14x° +4x° +6x ax®e (D)
Proof: From definition and by using Table 2, we
deduce

d(W+d, ()]
Bf(R,x):Zx[ ]
ue

1+ +(241)° (1+2)"+(3+2)°
X X

=2 +5

(1+3)" +(4+3)° (2+2)" +(2+2)°
X + UX

+2 9

+l4X(2+3) +(3+3) ‘4

(3+4) +(3+4)°
X

(244) +(4+4)°
X

(3+45)" +(4+5)°
X

+6 + 2

2% +3° 345" 4% 4+7° 4% 1 4°
=2X + 5x

16° 48" 70 9°

+14x%° +4x° +6x +2xsa+
We obtain the following results from Theorem

1.

Corollary 1.1. The first K Banhatti polynomial of the

molecular structure of remdesivir is
B, (R,x)=2x"+14x" +16x™ +10x™" + 2x*".

Corollary 1.2. The first hyper K Banhatti polynomial
of the molecular structure of remdesivir is

HB,(R,x) = 2x"° + 9x¥ +5x° +14x™

0 5

65 98 100 14
+2X T +6Xx  +4x +2x 7.
Corollary 1.3. The modified first K Banhatti
polynomial of the molecular structure of remdesivir
is

5 8 1 1
"B, (R,x)=2x%+5x!% +2x28 4 9x?2

11 7 2 17

+14x3%0 4+ 4x2% 1 6x7 +2x72.
Corollary 1.4. The sum connectivity K Banhatti
polynomial of the molecular structure of remdesivir
is

R R Lt
SB(R,X)ZZX\E B sxs VB gy ‘F+9x
R R 2 R

+14X“E+‘E + 4x*/6;+\E + 6X‘F + 2x*’g+3.
Proof: Puta =1, 2, — 1, — % in equation (1), we get
the desired results.

In the following theorem, we determine the
general second K Banhatti polynomial of the
molecular structure of remdesivir.

Theorem 2. Let R be the molecular structure of
remdesivir. Then
3%+12° 4°

1% 42° 2°+6° 4%+
+ 2X + 9X

B, (R,x)=2x +5X

6"+9° 8" +16° 12°412° 15%+20°
+14x + 4x + 6X +2X )

Proof: Using definition and Table 2, we derive

d (wd, (e)]
B, (R,x)=Y X ]
ue

(1x1)" +(2x1)° (1x2)" +(3x2)" (1x3)" +(4x3)°
X X X

=2 +5 + 2

(2x2)" +(2x2)° (2x3)"+(3x3)° (2x4)" +(4x4)"
X X X

+9 +14 + 4

(3x4)" +(3x4)" (3x5)" +(4x5)"
X X

+6 + 2

1% +2° 2% 46" 3% 412" 4% 44"
=2X + 5x + 2X + 9Xx

6°+9° 8" +16° 12°412°
+14x + 4X + 6 X + 2X

15" +20°

From Theorem 2, we establish the following
results.
Corollary 2.1. The second K Banhatti polynomial of
the molecular structure of remdesivir is

B, (R,x)= 2x® +14x® 116%™ +10x* + 2x25,

Corollary 2.2. The second hyper K Banhatti
polynomial of the molecular structure of remdesivir
is

2

0 17

HB, (R,x)=2x"+9x>% + 5x*° +14x’

5 8 20 5

+2x"2 1 6x%%0 4 ax®0 p 2x%%,
Corollary 2.3. The modified second K Banhatti
polynomial of the molecular structure of remdesivir
is
3 2 5 E
"B,(R,x)=2x%+5x3 +2x'2 +9x2

5 3 1 7

+14x8 4 4x%6 4 6x8 + 2x80,
Corollary 2.4. The product connectivity K Banhatti
polynomial of the molecular structure of remdesivir
is

11
it

1 1 1
1+—= —=+ —=+
PB(R,x)=2x S N N S L PO RS

&
f-
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Proof: Puta =1, 2, — 1, — % in equation (2), we get
the desired results.

In the following theorem, we compute the F-K
Banhatti polynomial of the molecular structure of
remdesivir.

Theorem 3. Let R be the molecular structure of
remdesivir. Then

6 1

FB(R,x)=2x +9x"® +5x"® +14x"

5 0 2 5

+2x%% +6x°% +ax> +2x"°,
Proof: From definition and by using Table 2, we
deduce

FB(R,X) _ Z XdR(U) +d,(e)
ue

(17 41%)+ (27 41%) (12 +2%)+(3%+2%)
=2X X

x(22+22)+(22+22)

+5

(274+3%)+(3%43%)
X +

+ 2

(27+47)+(4%+47)

+9 +14 4x

+6X(3 +47)+(3%+4 )+ 2
6

(3%45%)+(a%+52)
X
+5x 8 4 14x%

2 75
+2X .

= 2x7 +9x1

5 0

+2x%° +6x°° + 4x®

In the following theorem, the harmonic K
Banhatti polynomial of the molecular structure of
remdesivir.
Theorem 4. Let R be the molecular structure of
remdesivir. Then

s 16 1
H, (R,x)=2x®+5x™® +2x** +9x
o4

+14x5 4+ 4x%2 1+ 6x7 +2x38,

Proof: Using definition and Table 2, we derive
2

d,(w+d, (e)
Hb(R'X):ZX glu)+d,
ue
2 2 2 2 2 2

—t —— —
— 2xl+l 241 | gyl+2 3+2 4 9y 1+3 443

2 2 2 2 2 2
+ —t— +
+9X2+2 2+2 +14X2+3 3+3 +4X2+4 4+4

2 2 2 2

s +
+6X3+4 3+4 Jr2)(3+5 4+5

5 16 11

=2x3% +5x +2x™ +9x
11 7 4 17

+14xY 4+ 4x12 + 6x7 +2x36,

In the following theorem, we determine the
symmetric division K Banhatti polynomial of the
molecular structure of remdesivir.

Theorem 5. Let R be the molecular structure of
remdesivir. Then

9 1 es 25 259
SDB(R,x)=6x%2 +5x3 +2x2 +9x" +20x 9 +2x 60,
Proof: From definition and by using Table 2, we
deduce

X(12+32)+(4Z+3Z)

do(u) dg(e)
+
dg(e) dg(u)

( B,
FED, 6
[

3 5 4 5
BRI
+ 2X 5 3 5 4

9 14 65 25 259

SDB (R, x) =3 x

ue

[l 3] (4 3}
—+— |+ —+—

2 1 3 4

[2 4] [4 4}
—t— |+ —+—
4 2 4 4

+ 5x

+ 4X

=6x2 +5x3% +2x'2 +9x* +20x & +2x 60,

In the following theorem, we compute the
inverse sum indeg K Banhatti polynomial of the
molecular structure of remdesivir.

Theorem 6. Let R be the molecular structure of
remdesivir. Then

7 28 68
ISB(R,x)=2x% +5x15 + 2x28 4+ 9x°

21 o 24 295
+14x10 +4x 3% +6x7 +2x 72
Proof: Using definition and Table 2, we derive
d,(u)d, (e)
do(u)+d,(e)

ISB(R,x)=>"x

ue

Ix1l  2x1 1x2 3x2 1x3 4x3 2x2  2x2
— +

+ + +
— 2xi+l 2+1+5X1+2 3+2 +2X1+3 4+3 +9x2+t2 2+2

2x3 3x3 2x4 4x4 3x4 3x4 3x5 4x5
+ +

+ +
+14X2+3 3+3 +4X2+4 4+4 +6X3+4 3+4 +2X3+5 4+5

7 28 69
2
=2x5% +5x% +2x28 +9x

27 10 24 295

+14x10 +4x8% +6x7 +2x'?

I11. RESULTS AND DISCUSSION :
CHLOROQUINE

Let G be the molecular structure of chloroguine.
Clearly G has 21 vertices and 23 edges, see Figure 2.

/KA/'\(/

o~

=
al N

Figure 2
In G, the edge set E(G) can be divided into five

partitions based on the degree of end vertices of each
edge as given in Table 3.
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dg(u), ds(V\  (1.2) (1.3) (22) (23) (33)
uvOE(G)

No. of edges 2 2 5 12 2

Table 3. Edge partition of G

Thus the edge degree partition of chloroquine G
is given in Table 4.

dg(u), ds(V\  (1.2) (1.3) (22) (23) (33)
uvOE(G)

ds(e) 1 2 2 3 4

No. of edges 2 2 5 12 2

Table 4. Edge degree partition of G

In the following theorem, we determine the
general first K Banhatti polynomial of the molecular
structure of chloroquine.

Theorem 7. Let G be the molecular structure of
chloroquine. Then
B (G,x)=2x2 " 4+ 2x "% 15yt

+12x% 7 ok (3)
Proof: Using definition and using Table 4, we
deduce

B (G.x)=Y

ue

X[dG(quG(e)]a

1+ +(241)° (1+2)" +(3+2)° (2+2)" +(2+2)°
=2X +2X + 5x

(2+3)"+(3+3)°
X

5

(3+4) +(3+4)°
X .

+12 + 2

2% 43" 3%45° 47447
=2X + 2X + 5x

“+6° 7t

+12x° +2x’
From Theorem 7, we establish the following

results.

Corollary 7.1. The first K Banhatti polynomial of the

molecular structure of chloroquine is

B,(G,x)=2x"+7x" +12x" + 2x**.

Corollary 7.2. The first hyper K Banhatti polynomial
of the molecular structure of chloroquine is

HB,(G,x)= 2x™ 5%+ 2x ¥ v 12x® 4 20,

Corollary 7.3. The modified first K Banbhatti
polynomial of the molecular structure of chloroquine
is

S 8 L u 2
"B,(G,x)=2x%+2x! +5x2 +12x3° 4+ 2x7.
Corollary 7.4. The sum connectivity K Banhatti
polynomial of the molecular structure of chloroquine
is
1

11 1
—=t = +
SB(G,X):ZX‘/Z_ B axe "/5_+5x

2

1 1
+12x o + 2X ‘/7_.
Proof: Puta =1, 2, — 1, — % in equation (3), we get
the desired results.

In the following theorem, we compute the
general second K Banhatti polynomial of the
molecular structure of chloroquine.

Theorem 8. Let G be the molecular structure of
chloroquine. Then

6" 47447

1% 42° 2% 4
+2X +5X

B, (G,x)=2x

+12X6’“‘+9a . 2X12"‘+12a. (4)
Proof: From definition and by using Table 4, we
derive

8 (G, x) - 3

ue

d (wd ()]
X[Guee]

(1x1)" +(2x1)" (1x2)" +(3x2)" (2x2)" +(2x2)°
=2X + 2X X

(2x3)" +(3x3)°
X

+5

(3x4)" +(3x4)"
X

+12 + 2

17427 2%4+6°

=2X +2X ‘

4% 4
+ 5x

197 12°+12°

+12><6 + 2X

We establish the following results from
Theorem 8.

Corollary 8.1. The second K Banhatti polynomial of
the molecular structure of chloroquine is

B, (G,x)= 2x° + 7x +12x™ + 2x7.
Corollary 8.2. The second hyper K Banhatti
polynomial of the molecular structure of chloroquine
is
HB,(G,x)= 2x” +5x°% 4 2x % p12xtT 4 2x%
Corollary 8.3. The modified second K Banhatti

polynomial of the molecular structure of chloroguine
is

17

3 2 L 5 1
"B,(G,x)=2x%+2x% +5x2 +12x*® + 2x5.
Corollary 8.4. The product connectivity K Banhatti
polynomial of the molecular structure of chloroguine
is

1 1 1 1 1 1

1+—= —=+— —_—

Lt
PB(G,x)=2x ‘/2—+2x‘/2_ ‘/6_+5x+12x‘/6_ 3 +2x\/3_.

Proof: Puta =1, 2, — 1, — % in equation (4), we get
the desired results.

In the following theorem, we determine the F-K
Banhatti polynomial of the molecular structure of
chloroquine.

Theorem 9. Let G be the molecular structure of
chloroquine. Then

FB(G,x)=2x" +5x"%+2x"® +12x*" + 2x
Proof: Using definition and Table 4, we

dg (W +dg (&)
FB(G,x)=> x° e

ue

50

_ 2X(l +17)+(2%2+1%) + 2X(l +27)+(3% 42 )+ 5x

(2%+3%)+(3%+3%)

+12x +2X(3 +47)+(3 +4).
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1 50

=2x + 5x16 + 2X 8 +12x31 + 2X

In the following theorem, the harmonic K
Banhatti polynomial of the molecular structure of
chloroquine.
Theorem 10. Let G be the molecular structure of
chloroquine. Then

S 16 1 4
H,(G,x)=2x%+2x" +5x+12x*® + 2x7.
Proof: From definition and Table 4, we obtain
2

b(G,X): Z de(u)+d5(e)
ue

2 2 2 2 2 2

e S —+ +
— 2xl+l 2+41 | 9y 142 3+2 | py2+2 2+2

2 2 2 2
+

L=
+12)(2+3 3+3 +2)(3+4 3+4

s 16 1 4
=2x% +2x¥® 4+ 5x +12x% 4+ 2x7.

In the following theorem, we compute the
symmetric division K Banhatti polynomial of the
molecular structure of chloroquine.

Theorem 11. Let G be the molecular structure of
chloroquine. Then

9 14 25
SDB(G,x)=2x2+2x2% +5x" +14x ¢ .

Proof: From definition and by using Table 4, we
deduce

(dg(u) dg(e))
+
SDB (G X)szkds(e) d,(u))

ue
11 2 1 1 2 3 2
[7+7]+[7+7] [7+7)+[7+7J
—2x't VAL 2/ gy 1)z 3] 5y

[2 3] (3 3] (3 4] [3 4]
—+— |+ =+ — —+— |+ —+—
+12x 3 2 3 3 +2x 4 3 4 3

9 14 25

=2x2 +2x3 +5x* +14x 6.

23 )

In the following theorem, we determine the
inverse sum indeg K Banhatti polynomial of the
molecular structure of chloroquine.

Theorem 12. Let G be the molecular structure of
chloroquine. Then

7 28 27 24
ISB(G,x)=2x5 + 2x15 +5x” +12x10 + 2x 7 .
Proof: From definition and by using Table 4, we
derive
d,(u)d, (e)
dg (u)+dg (e)

ISB(G,x) =) x
ue
Ix1  2x1

1x2 3x2 2x2  2x2

+ +
= 2xl+l 2+1+2x1+2 3+2 + 5yx2+2 2+2

2x3 3x3 3x4 3x4

+ +
+12X2+3 3+3 +2X3+4 3+4

7 28 27 24

—2x5 4+ 2x1% +5x% +12x10 £ ox 7.

IV. RESULTS AND DISCUSSION:
HYDROXYCHLOROQUINE

structure  of
H has 22

Let H be the molecular
hydroxychloroquine. By calculation,
vertices and 24 edges, see Figure 3.

(\OH
HNJ\A/N\/’

~
-~
Cl N
Figure 3

The edge set of H can be divided into five
partitions based on degrees of end vertices of each
edge as given in Table 5.

du(u), dy(W\  (12) (13) (22) (23) (33)
uvOE(H)

No. of edges 2 2 6 12 2

Table 5. Edge partition of H
Hence the edge degree partition of
hydroxychloroquine is given in Table 6.

du(u), dy(W\  (12) (13) (22) (23) (33)
uvOE(H)

du(e) 1 2 2 3 4

No. of edges 2 2 6 12 2

Table 6. Edge degree partition of H

In the following theorem, we determine the
general first K Banhatti polynomial of the molecular
structure of hydroxychloroquine.

Theorem 13. Let H be the molecular structure of
hydroxychloroquine. Then

Bla(H,X):ZX +5 47 +4

2% 43" 3
+ 2X + 6X

12x% 0 ok (5)
Proof: From definition and by using Table 6, we
obtain

Bf(H,x):Zx

ue

[d, (w+d, (]

1+ +(241)° 1+2) +(3+2)° (2+2)"+(2+2)°
X X X

=2 + 2

+12X(2+3) +(3+3) +2

a

+ 6X

+ 6
(3+4) +(3+4)°
X .

a a

2% 43" 3°+5

=2X + 2X ¢

+4

5%46" 77477
+12x +2X .

We obtain the following results by using
Theorem 13.

Corollary 13.1. The first K Banhatti polynomial of
the molecular structure of hydroxychloroquine H is

B,(H,x)=2x"+8x*+12x™" + 2x™*.
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K Banhatti
structure  of

Corollary 13.2. The first
polynomial of the

hydroxychloroquine H is
HB,(H,x)= 2x 4 6x% 4 2x* v 12x% 4 2x

Corollary 13.3. The modified first K Banhatti
polynomial of the molecular structure of
hydroxychloroquine H is

s 8 1 u 2
"B, (H,x)=2x%+2x* +6x% +12x3° + 2x7.

Corollary 13.4. The sum connectivity K Banhatti

hyper
molecular

polynomial of the molecular structure of
hydroxychloroquine is
R N
SB(H,X):ZX‘/Z_ PN
1 1 2

I £
+6x+12x‘/ET \/G_+ 2x\/7_.

Proof: Put a = 1, 2, — 1, — % in equation (5), we
obtain the desired results.

In the following theorem, we determine the
general second K Banhatti polynomial of the
molecular structure of hydroxychloroquine.

Theorem 14. Let H be the molecular structure of
hydroxychloroquine. Then

+ 2X23+65 + 6X4a+4a

1128 ot (6)

Proof: Using definition and Table 6, we deduce

BY(H,x)=2x""?

9°

d, (wd, 7]
B;(H,x):Zx[ ]
ue

(1x1)" +(2x1)" (1x2)" +(3x2)" (2x2)" +(2x2)°
X X X

=2 + 2 +6

+12X(2><3)a+(3><3)a N 2X(3><4)a+(3><4)a.
@90 g0 2 e

:2x1+ +2X +o +6x4 w4

6°+9° 12°+12°
+12X + 2X .

We establish
Theorem 14.
Corollary 14.1. The second K Banhatti polynomial
of the molecular structure of hydroxychloroquine H
is

the following results from

B,(H,x)= 2x° +8x% +12x"° + 2x*,

Corollary 14.2. The second hyper K Banhatti

polynomial of the molecular structure of
hydroxychloroquine H is
HB, (H,x)=2x" +6x°2 + 2x*" + 12x"" 1+ 2x%%%,
Corollary 14.3. The modified second K Banhatti
polynomial of the molecular structure of
hydroxychloroquine H is

3 2 1 5 1
"B,(H,x)=2x2+2x%+6x2 +12x*® + 2x5.
Corollary 14.4. The product connectivity K Banhatti

polynomial of the molecular structure of
hydroxychloroquine H is

2 0 17

1
1+—F=

1 1
L
PB(H,x)=2x *E+2x‘/2_ ‘/5_+6x

1 1 1
il

v12xV6 34 oy
Proof: Puta =1, 2, — 1, — % in equation (6), we get
the desired results.

In the following theorem, we compute the F-K
Banhatti polynomial of the molecular structure of
hydroxychloroquine.

Theorem 15. Let H be the molecular structure of
hydroxychloroquine. Then

FB(H,x)=2x +6x"°+2x"% +12x>" + 2x°°.

Proof: From definition and using Table 6, we obtain

FB(H ,x)= z XdH(u) +d,, (e)
ue

_ 2X(1 +17)+(2741%) 4 2x(1 +22)+(3%42%)

(37+4%)+(3°+4%)
+ 2X
50

+6x(2 +27)+(2%42%) + 12)((2 +37)4(3%43%)

= 2x7 +6x16 +2x18 +12x31+2x

In the following theorem, the harmonic K
Banhatti polynomial of the molecular structure of
hydroxychloroquine.

Theorem 16. Let H be the molecular structure of
hydroxychloroquine. Then

S 16 i 4
Hy (H,x)=2x3+2x® + 6x+12x*° + 2x7.
Proof: From definition and using Table 6, we have

2
d, (u+d, (e)

Hy(H,x)=> x

ue
2 2 2 2 2 2

+ + +
= 2xltl 241 | 9y 142 342 | Gy 2+2 242

2 2 2 2
+— +
+12X2+3 3+3 + 2X3+4 3+4

5 16 11 4

=2x% +2x +6x+12x¥ +2x7.

In the following theorem, we compute the
symmetric division K Banhatti polynomial of the
molecular structure of hydroxychloroquine.

Theorem 17. Let H be the molecular structure of
hydroxychloroquine. Then
9 14 25

SDB(H,x)=2x2+2x°% +6x"' +14x°6 .

Proof: From definition and using Table 6, we deduce

(d, () d,(e))
\ + \

SDR(H ,x)= z XNME) d, (W)
ue
= ZX{%%H%%] + 2x(§+%]+(§§] +6x

(2 3] [3 3] [3 4] (3 4}
—+— |+ —+— —t— |+ —+—
+12x 3 2 3 3 4 3 4 3

(=3

+ 2X
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14 25

=2x2+2x% +6x* +14x°6 .

In the following theorem, we compute the

inverse sum indeg K Banhatti polynomial of the
molecular structure of hydroxychloroquine.

Theorem 18. Let H be the molecular structure of
hydroxychloroquine. Then

7 28 27 24

ISB(H ,x)=2x5 +2x?'° +6x%+12x10 yox 7,

Proof: From definition and Table 6, we derive

d, (u)d, (e)

d, (u)+d, (e)
ISB(H ,x)=3 x* "

[1]

[2]

[3]

[4]

[5]

[6]

[7]

ue
Ix1  2x1 1x2 3x2 2x2 2x2

+ + +
:2X1+1 2+1+2X1+2 3+2 Jr6)(2+2 2+2

2x3 3x3 3x4 3x4
—_— +
Jr:|_2X2+3 3+3 + 2X3+4 3+4

7 28 27 24

=2x5 4+ 2x15 4 6x2 +12x%0 4 2x 7.
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