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Introduction

In December 2019, a new epidemic started in the
city of China (Wuhan) and rapidly spread all over
the world, causing a serious health problem. This
virus is acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) [1].
Personal protective equipment and physical
distance are the best means to reduce the spread
of this epidemic. A great deal of time is required
to find the cure of COVID-19.

Remdesivir is a monophosphoramidate prodrug
of an adenosine analogue. It is a broad-spectrum
antiviral ~ substance  that act  against
coronaviruses, flaviviruses and paramyxoviruses.
Several clinical trials reflect its vitro activity on
human airway epithelial cells against SARS-CoV-2
that shows encouraging results [2, 3]. The
chemical formula of remdesivir is Cz7H3sNsOsP
with molecular weight of 602.6 g/mol. 3D and 2D
structure of remdesivir is shown in Figure 1.

named severe

(b)
Figure 1: Molecular structure of remdesivir (a) 3D
structure (b) 2D structure

A graph G (Vg, E;) is arelation between vertex set
V; and edge set E;. The degree of a vertex d, is
the count of edges meat at vertex X. The
molecular structure of the substance can be
converted in graph in which atoms act as vertex
and bonds behave as edges of the graph. By using
the computational technique, the graph can be
converted into a real number. This real number is
known as topological index. This number is
capable of displaying the physical, chemical and
biological characteristics of the substance [4- 6].
C-H bond does not have a serious effect on the
characteristics of the chemical species. So, during
the computational analysis, we ignore it.

For a graph G, a degree dependent topological
index is defined as equation 1:

I(G) = Ze:xyeEG f(dx' dY)' 1

By counting edges which have same end-degrees
in the chemical graph, then we can rewrite
equation 1 as:
1(G) =t f j.k). (2)

i<k
where the relation {dy,d,} = {j,k} shows the
satisfaction and m;y, is the total count of edges xy
of the graph G.
Estrada et al. (1998) set out an important degree
dependent topological indices named as atom-
bond connectivity invariant [7]. This index is
denoted by ABC calculated as:

fdx +d, -2
xyeE(G) xy

In 2009, Damir Vukcevi¢ and Boris Furtula [23]
proposed an important index named as geometric
arithmetic index and defined as:

2./d, d
GA[G] = Z Ny

xyeE(G) dx + dy

V.R. Kulli [18- 20] introduced new indices in 2016
and 2017,
first K Banhtti index
B[G]= ) (d +d,),
xyeE(G)
second K Bahtti index
BZ[G] = Z (dx'dxy))
xyeE(G)

first K hyper Bahatti index
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HB[G]= > (d,+d,)",

xyeE(G)
Second K hyper Bahatti index
HBZ[G] = z (dx'dxy)za
xyeE(G)
modified first K Banhatti index

"BGI= Y -

xyeE(G) dx + dxy

modified second K Banhatti index

"B,[G]= L

xyeE(G) dx 'dxy
Harmonic K Banhatti index

H,[G] = Z L

xyeE(G) dx + dxy

These topological indices are either calculated
directly by their formula or by using the graph
polynomials such as M-polynomial. E. Deutsch
and S. Klawzar define the M-polynomial in 2015
as [9]: Mg (w, V) = Yy<jersw Mucul v¥.

Here ¢ = min{d,|x € V;}, ¥ = max{d,|x € V;}.
Numerous graphs have been studied in the past
through M-Polynomial and topological indices [1-
3, 6-8, 14-17, 22, 25-28]. Some operators which
are used further, are defined as:

0
D,M, (u,v):uaMG (u,v),

DZM, (u,v) = ua%MG(u,v)x,/MG(u,v),
DVMG(u,v)zv%MG(u,v),
DV%MG(u,v)z V%MG(u,v)x,/MG(u,v),

S.Mg (u,v) =det,

SZM c(u,v) = IM (tv)dt / u,v),
Mg (ut
G(u,v)—f#dt,

S,M

v

SZM cuv) = J'M (Ut)dt Mg U,v),

Q. Mg (u,v):u“MG (U’V)’
Mg (u,v) = Mg (u,u),
LUMG(u,v):MG(uz,v),
L, Mg (u,v) = Mg (u,v?).

Results and Disscution

In the present section, proofs of some closed
formulas of topological indices depend on vertex
degree are calculated with the help of M-
polynomial. These indices are taken from [4].
Theorem 2.1 Let M; (u, v) be the M-polynomial for
the graph G, then the atom bond index is also

calculated as
1

1 1
ABC(G) = D2Q ,JS2SZM¢ (U,V) |, -

Proof. By taking
1 1

1
= D2Q_,JS2S2M (u,V)

L 11 _
—DZQ JS u2 V2 Z mijJVk

p<j<k<¥

k

SNR

1
=D?2Q.,JS uly

Z r Jk
y/<J<k<lP

1
=D 2Q ,J

Q—Z W<J<Zk<ly \j_ jk

= 1

— D? =

1

j+k-2
-y [rkeZg
< j<k<w jk

D2Q 35252 Mg (UV) |,y
d,+d, -2

_ j+k2
PR P2 dd

w<j<k<y J xyeEg

Now
1 11

Hence ABC(G) =D2Q ,JS2S2M (u,v) |, -

Theorem 2.2 If M¢(u,v) be the M-polynomial of the

graph G, then the geometric arithmetic index is

given by

1 1

GA(G) = 25,JD2DZM (u,V) | ., -
Proof. By taking
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11 11
2S,JD2D2M (u,V) 25,ID7 DM (U, V) |,y
11 i
11 . 2 jk 2,/dd
=25,JD2DZ > mulv* = > . _ijk =y Y
w<j<k<y Now w<j<k<¥ Jt k xyeEg dx + dy
1 : 11
=25,0D2 Y Wkmulv* Hence GA(G) =28,JD2D2M (U,V) |, -
y<j<k<w ence
_ . Theorem 2.3 If Mg(u,v) is represented the M-
- [ VA
=25,J <§<T Jkmyu'v polynomial of the graph G, then first K Banhatti
veise - " index is computed by By(G)=(Dy+Dy+
=25, 2, Akmyu 2,02/ )M (i, Wl
o Proof. By taking
2 Y ,«_/Jk M (Dy + Dy + 2D, Q_3])M¢ (u, v)
vesarer J K = (Dy + D, + 2D,Q_,)) Z mi vk,

B Z Z,fjk oyl P<jsksW
- . - jk .
y<imew J K

=D, Z mu/vk + D, Z mu/ vk + 2D, Q_,J z mju vk,

P<jsksW P<jsksW P<j<ks¥
= Z jmjul vk + Z kmju/ vk +2D,Q_, Z mjultk,
Psjksw Psjksw psjeksw
= Z G + k)ymyu/vk + 2D, Z mjul 2,
P<jksw Psjeksw
- Z G + kymjau vk + 2 z G+ k — 2ymya k2,
P<jsksW P<j<ks¥
- Z G + kymjauv* + z 2(j + k — 2ymu k2,
P<jsks® Pjsk<sW

= Yyejersw U+ k+ 20 + k- 2)kmpu/** 2.

Now D,Q,J(D, + D, )M (u,v)
(D, +Dy +2D,Q,I)M¢ (u,v) |,_s -D,Q,J(D, +D,) Z mjkujvk
= > Li+k+ (j+k-2)m, p<iskst _
w<j<k<y DuQ_zj(Du leSjSkS‘{J mjku]vk +
- Z %dx +a,+ (dx +d, _2)] Dy Yysjsksy M/ v),
eEg . '
Xy = DuQ—Z]( Z jmjku]vk + kmjku]vk)’
) Z {dx ' dxy . Y<jsksy P<jsksy
XyeEg '
= i - ulpk
Hence DyQ-2J Z G + k)ymjul vk,
B,(G)=D, +D, +2D,Q ,J)M, (u,)| bsjsks
Co e =Dy,0Q0-; Z G + k)ymju/*k,
YP<jsksW
Theorem 2.4 If Mg(u,v) is the M-polynomial of Z ) k2
the graph G, then second K Banhatti index is Dy L U+ kmyu )
computed as By(6) =DuQaJDut s
Dy)M¢ (U, v)|y=1- = Z G+RJ +k—2)mu’ .
YP<jsksW¥W

Proof. By taking

Now Dquz‘] (Du + DV)MG (U,V) |u:1

488 |Page



Afzal F., al. / Chem. Methodol., 2021, 5(6) 485-497

- G+ K +k = 2)my, Theorem 2.5 Let M(;(.LI,V) be the M-polyn.(?mial
peiThew for ?hegraph G, then first K hyper Banhatti index
= ¥ (d, +d,)d, +d,-2)= ¥ 1d,d, . is given by
s XyeEs HB,(G) ={D; + D} +2D;Q,J
Hence B,(G)=D,Q, (D, + D )Mg (UV) ], - +2D,Q,3(D, + D, )IMg (U V) |,y -
Proof. By taking

{(DF + DZ +2D3Q 5] + 2D, Q0 o] (Dy + Dy)}Mg (1, v)
= (D} + D} +2D3Q o] +2D,Q o Dy + D)} ). mpaivk,

P<j<ks¥
= D2 Z mjpuw/ vk + D3 Z mjuv
YP<sj<ks¥ Y<sj<ks¥
+2D2Q_,] z mu/ vk + 2D,Q_5] (Dy + Dy) Z myul vk,
P<jsks® Psjsks®
= Z jAmjul vk + Z k*muu/ vk + 2DZQ_, Z myu tk
P<jsks® Psjsks® Psjsks®
420,00) Dy ) mpadvk 4D, > malvk)
P<jsks® P<jsks®
= Z (2 + k»)mju/vk + 2D2 Z mu 2
Psjsks® Psjsk<P
+2D,Q_5J( Z jmiu/ vk + Z kmu/vk),
Psjsks® Psjsk<P
= Z (2 + kH)mju/ vk + 2 Z G + k — 2)*myu/th2
Psjsks® Psjsk<sy
+2DuQ—2] z (] + k)mjkujvk,
Psjsk<sW
= Z (2 + kH)mju/vk + Z 23 + k — 2)*mju/ 2
Psjsks® Ps k<
+2D,0_, Z G + kymjui+,
Psjsks®
= Z (2 + kH)mju/vk + Z 23 + k — 2)*mju/ 2
P<jsks® P<jsk<®
420, )G+ madte?,
Psjsks®
= D PHRmav Y 20+ k- 2 myat?
Psjsks® P<jsks®
#2000 (GHIOG +k = 2mpal
Psjsks®
= D PHRmav Y 20+ k- 2 myat?
P<jsks® Y<jsks®
+ Z 2( + k)G + k — 2)mpu/ k2,
Psjsks®
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Now ({D + D + 2D3Q—5] + 2D, Q5] (Dy + Dy)}Mg (1, V) ly=p=1

= Z G2+ k> +2(G+k =22+ 20+ k)G + k — 2)Imy,
P<j<ksW

= Z {d§+d32,+2(dx+dy—2)+2(dx+dy)(dx+dy—2)},

XY€E€Eg

- Z (dy + dyy)?.

XY€EEg

Hence HB,(G) = {D + Dj + 2D3Q—5] + 2D, Q5] (Dy + Dy)}Mg (u, V) ly=p=1.

Theorem 2.6 IF M¢(u,v) is the M-polynomial of  _ S.Q_oJ(Ly + L) Z miuw vk
x¢-2)Whx T Ly j ’

the graph G, then second K hyper Banhatti index e TRew

is given by  HB,(G) =D2Q_,J(DZ + =5Q_2J (L Tpsjerawy Myl v +
DM (w, V) |y=1-

Ly Yypsj miu/vk),
Proof. By taking y Lpsjsksw Mk )

_ 2j 0k ain2k
D0/ (D} + DZ)Mg (w,v) =S0ad( ), muafvie D, v
. P<jsksW Y<jsksW¥W
= D{Q-,J(Di + Df) Z mjpu/v¥, = 5:Q-J Z my (W vk + W),
Ysj<ks¥ Wsj<ks¥
= D2Q_,J(D? Z mu/v* + D2 mjkuévé‘QQ_z M (2R 4 i ¥2k),
YP<jsksW¥W PY<jsksW¥W P<jck<w
= D&Q—z]( Z jzmjkujvk + Z kzm]’kujv:k};x Z mjk(u2j+k—2 + uj+2k—2)’
YP<jsksW¥W PY<jsksW Pjck<w
= D2Q_,] Z (2 + kHmyul vk, _ Z M ( 1 y2i+k=2
Y<j<k<W _ K2+ k=2
2 :2 2 j+k bejskst¥
=D, ) (P kDmat, . .
P<j<ks® j+2k—-2 '
=DF ) (P +kma Now  SQoa)(Ly + Ly)Mg (et 1)l
P<jk<W 1
— 2 2y(i — N2 i k-2 = Z Cr 5 7 _ IMi,
Z G2 + k)G + k — 2)mai k2. e, k=2 j2k=2
Y<j<ks® 1 1
Now DgQ_oJ(Df + DF)Mg(w, v)|y=1 - ; (de +d, -2 + dy + 2d, — 2)’
xy€Eg
= D GPHIDG k=2 my, 1 1
: = + ,
p<jeRsw ; Gvdira, 2 a1 td, -2
xy€Eg
= ) @+ dd+dy =27 = ) (dydyy). 3 "
XYy€Eg xy€Eg = 4.+ dxy.

Hence HB,(G) = DiQ-2J(Df + DHDMg(w, V)ly=y.

m —
Theorem 2.7 I Mg(u,v) f is the M-polynomial of Hence "B1(G) = SxQ-2/ (Lx + Ly)M (. V)lu=1-
the graph G, then modified first K Banhatti index Theorem 2.8 Let M¢(u,v) be the M-polynomial
is computed as ™B;(G)=S,Q0_,J(L, + Jforthegraph G, then modified second K Banhatti

LOMg(u, v)|y=1- index is computed as ™B,(G) = S,Q_,J (S, +
Proof. By taking Sp)Mg (U, V) |y=1-
SxQ-2) (Ly + Ly)Mg (w,v) Proof. By taking

SuQ—Z](Su + Sv)MG (u: v)
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= 5,Q-2J(S, +5) my vk, = 25,05/ myp (P + up?),

P<j<ks¥ Y<jsksW
= SuQ—Z](Su mjkujvk + Sv mjkuj#kast—Z mjk (u2j+k + uj+2k):

P<jsksW P<jsksW P<jsksW

1 i 1 i 2j+k—2 j+2k—2

= $,Q-2J( —myu vk + M v, 25 Z myp (WIS 4 TS,
P<j<sks¥ P<j<ks¥ Ysjsks¥
1 )
— 2j+k=2
= 5,0 G+ Dmyawivh, =2 ) muGrr—g
Y<j<ksW Y<sj<ks¥

1 itk + 1 j+2k—2)

=S5u0Q-2 ( + _)mjku ’ j+ 2k — 2 ’
P<jsksy 2
— _ 2j+k=2
_ L N k=2 = Z Mk (57 U
=S, (=+D)mu , v 2j+k—2
PsjsksW
1 1 . & L j+2k-2
= > G e T A
pefates 1 1) Now  25,Q-5) (L + Ly)Mg(t v)lums

Now S,Q_2J(Sx +Sy)MG(u V) |u=1

z (1' _)]+k 2

1p<j<k<l{l

Z 1
( dd+d—2

XY€EEg

dydyy

XY€EEg
Hence "B3(G) = SxQ_2J(Sx + Sy)MG W, v)|y=1-
Theorem 2.9 If M¢(u,v) is the M-polynomial of
the graph G, then harmonic K Banhatti index is
computed as HB(G) = 25,Q_,J (L, +
Ly)MG(u' v)|u=1-
Proof. By taking
ZSxQ—Zl(Lx + Ly)MG (u: 17)

=25xQ-2J(Lx + Ly) z mjkujvk;

2 2
- Z Gvr—ztjra=2m*
PY<jsksW

Z 2 2
(Zd +d, —2 d + 2d,, —2)

XY€EEg

2
2, N
dy +dy +d, dy +dy +d, — 2

XY€EEg

Z dy +dyy, +dxy

Xy€Eg
Hence HB(G) = 28,Q-2/ (L + Ly)Mg(w, v)|y=1.

Chemical Graph of Remdesivir

The chemical graph of remdesivir (Rd) is
shown in Figure 2, in which brown, pink, red
and green dot represent the vertices of degree
1, 2, 3 and 4 respectively, orange, cyan, purple,
yellow, black, blue, violet and magenta edges

P<j<ks® represent the edges having degree of end
S0 Y L, Y my, PR 42, 019 4, @) @3), 24)
< Thew s Thew (3,3) and (3,4) respectively. In this present
_ o ik o ,work, we extract some topological indices via
= 25:0-2( MUY z myeu v l\)/I -polynomial of (Rd).
P<j<ksW P<jsksW
Table 1: Vertex partition of Rd
d, 1 2 3 4
Number of vertices 9 8 7 4
Table 2: Edge partition of Rd.
(dy, dy) (12) | (,3) | (14 | (22) | (23) | 24) | 33) | (34
Number of edges 3 5 1 9 14 5 6 2
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* dl dz 'd; ® d4
o2 ) 3 ) 4 dy,

—dzlg —d2'4 —d;’3

—d;’.‘,

Figure 2: Chemical graph of remdesivir (Rd)

MRd(ul U) =

Y<jsksW 1<j<k<4

M-Polynomial and Topological Indices of
Remdesivir

Theorem 4.1 Let Rd be a remdesivir then M-
polynomial of Rd is Mgy(u,v) = 3uv? +
S5uv® + uv?* + 9u?v? + 14u?v3 + 5u?v* +
6udv? + 2v3vt.

Proof. Let Rd represented the remdesivir then
by using Figures 1, 2 and Table 1, we have
there are four partition of the vertex set with
respect of the vertex degree defined as 1}, =
{x € Vg4,d, = n} wheren = 1,2,3,4.

Figures 1, 2 and Table 2 show that there are
nine partition of the edge set with respect of
degree of end-vertices of the edge. These
partitions is represented with E,, where E,, =
{e =xy € Epq,dy = a,d,, = b} where n=
1,2,3,..8 and a,b = 1,2,3,4 with a < b and
a = b only for a = 2,3. We have the following
results by using the definition of M-
polynomial.

mjk(Rd)ujvkz Z mjk(Rd)ujvk,

Mgy (u,v) = Z my, (R ulv? + Z my3(R)ulv® + Z mys(R)ulv* + Z my, (Rd)u?v?

1<2 1<3

1=<4 252

+ Z my3(RA)uv3 + Z My (RDU?v* + Z ms3(RA)udv3

2=<3 254

+ Z ma,(RD)u3v?,

3<4

3<3

Mgpy(u,v) = |E;(RA)|ulv? + |E;(Rd) |[ulv3 + |Es(RA) |[ulv® + |E4(RA)|u?v? + |Es(Rd)|u?v3
+ |Eg(RD)|u?v* + |E,(Rd)|udv3 + |Eg(Rd) |uv?,
Mgy (u,v) = 3uv? + 5uv? + uv* + 9u?v? + 14u?v3 + 5u?v* + 6udv3 + 2v3v4,

The plot of M-polynomial Rd is shown in
Figures 3 and 4.

Theorem 4.2 Let Rd represent the remdesivir
and Mgy (u, v) = 3uv? + 5uvd + uv* +
9u2v? + 14u?v3 + 5u?v* + 6udv3 + 2udv?.
Then

1. ABC[Rd] = = (24 + 51V2 + 33

+10V6 + 2v15 + 144/18).
2. GA[Rd] = —-[3318 + 1120v2

+765v3 + 1176V6].
3. B;[Rd] = 480.
4. B,[Rd] = 680.
5.HB,[Rd] = 2794.
6. HB,[Rd] = 6872.

5947
7. mBl[Rd] = E
13543
8. ™B,[Rd] = — .
11894
9. Hy[Rd] = = —.
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Figure 3: 3D plot of M-polynomial of remdesivir (Rd) forp = q = 4

Proof.
1. The atom-bond connectivity index
1
3v2 5V3 1 "2 14v3 5
SZMpq(w,v) = —uv? + —uv® + suvt + —u?v? + ——uv® + - uPvt + 2V3ud?
2 3 2 2 3 2
+ udv?,
11
11 3v2 5v3 1 9 7V6 5v2
S2SZMpq(u,v) —Tuv2+Tuv +2uv +2u2 v: 4+ — 3 u?vd + — 2 u?vt + 2udv3
V3
+ —udvt,
3
11
11 3v2 V3
JS2S2Mpy(u, v) :—u + - (27+10\/_)u += (3+14\/_)u +- (8+5\/_)u +?u

1
Q_JS2SZM d(uv)—ﬂu+ (27+10\/_)u + = (3+14\/_)u — (8+5\/_)u +f 5,
1

1 1
DQZ]EE Mg (u,v)
—¥u+£(27+10\/_)u +£(3+14\/_)u += (8+5\/_)u +‘/;_5 5
1 1 1

1 11 1
ABC[Rd] = D2Q_,JS25*Mpq(, V) |y=1 = AR 51v2 + 3v3 + 10V6 + 2V15 + 144/18].

2. The geometric arithmetic index
1

DEMRd(uJ )= 3vV2uv? + 5v3uv3 + 2uv* + 9V2u2v? + 14/3uv3
+10u2v* + 6+/3u3v3 + 4udvt

11
DDiMpa(u, v)~ 3vV2uv? + 5v3uv?® + 2uv* + 18u?v? + 14V6u?v3

+10V2u?v* + 18u3v3 + 4/3udv?

1 1
JDZD2Mpq(u,v)= 3V2u® + (18 +5V3)u’ + 2(1 + 7V6)u®

+2(9 + 5V2)u® + 437,

1 1

11 1 2
S D2D2Mp4(u,v)~ V2ud + 1(18 +5V3)u* + g(l + 7V6)u®
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1 43
+z 0+ 5v2)ub + Tu7,

11 1 4
25,J DDy Mpa (u,v)™ 2V2u® + 5(18 +5V3)ut + 3 (1 + 7V6)u’
2 83
+2(9 + 5V2)ub + —’,
3 7
11
GA[RA)= " 25,JDZD2Mpa(w, v)lu=1,

1
753318+ 1120v2 + 765v3 + 1176V6].

3. The first K Banhatti index
DyMpgpy(u,v)= 3uv? + 5uv® + uv* + 18u?v? + 28u?v3
+10u?v? + 18uv3 + 6udv?,
DyMgy(u,v)= 6uv? + 15uv® + 4uv* + 18u?v? + 42u?v3
+20u?v* 4+ 18u3v3 + 8udv?,
(Dy + Dy)Mga(u,v)= 9uv? + 20uv? + 5uv* + 36u?v? + 70u?v?
+30u2v* + 36udv3 + 14udv?,
(Dy + Dy)Mpq(u, V) |y=p=1= 220.
IMgg(u,v)= 3u®+ 14u* + 15u® + 11u® + 2u7,
Q_2JMga(u,v)= 3u+ 14u? + 15u3 + 11u* + 2u>,
DyQ_oJMpa(u,v)= 3u+ 28u? + 45u3 + 44u* + 10u°,
2Dy Q_3JMgy(u,v)=  6u + 56u? + 90u + 88u* + 20u°>,
2Dy Q-2 Mpa(u, v)|y=1= 260.
B,[Rd]= (Dy + Dy + 2Dy Q_2])Mga(u, v)|y=p=1 = 480.
4. The second K Banhatti index
J(Dy + DHMpa(u,v)= 9ud + 56u* + 75u® + 66u’ + 14u’,
Q_2J(Dy + D)Mgy(u,v)= 9u + 56u? + 75u + 66u* + 14u°®,
DyQ_oJ(Dy + Dy)Mpg(t, )= 9u + 11202 + 225u3 + 264u* + 70u5,
By[Rd]= DyQ-2J(Dy + Dy)Mpq(u, v)|y=1 = 680.
5. The first K hyper Banhatti index
DZiMgpy(u,v)= 3uv? + 5uv® + uv* + 36uv? + 56u?v?
+20u?v* + 54udv3 + 18udv?,
DiMpy(u,v)= 12uv? + 45uv® + 16uv* + 36u?v? + 126u%v3
+80u2v* + 54u3v3 + 32uv?,
(D2 + DH)Mpy(uw,v)= 15uv? + 50uv® + 17uv?* + 72u?v? + 182u?v3
+100u?v* + 108u3v3 + 50u3v?,
(Df + DP)Mpq(w, V) ly=p=1= 594
DZQ_5]Mpy(u,v)= 3u+ 56u? + 135u® + 176u* + 50u°>,
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2D5Q—2/MRd(u:

v)=  6u+ 112u? + 270u3 + 352u* + 100u®,

2D5Q—2]MRd (u,v)|y=1= 840.

ZDuQ—ZJ(Du + Dv)MRd(u:

v)=  18u + 224u? + 450u3 + 528u* + 140u°,

2Dy Q—2) (Dy + Dy)Mpa (4, v)|u=1=  1360.
HBy[Rd]= (D2 + D2 +2DZQ_,]

6. The second K hyper Banhatti
J(Di + Dg)Mga (u, v)=

Q-2J (D& + DF)Mpq(u, v)=
D{Q_2J(Dg + DF)Mpq(u, v)=
HB,[Rd]=

+2DuQ—2](Du + Dv))MRd(u' v)|u=v=1 = 2794.
index
15u3 + 122u* + 199u° + 208u® + 50u’,

15u + 122u? + 199u3 + 208u* + 50u°,
15u + 488u? + 1791u3 + 3328u* + 1250u5,
DZQ_,J(D§ + DEH)Mga(u, v)|y=1 = 6872.

7. Modified first K Banhatti index

LyMpq(u,v)=

LUMRd (u, U)=

J(Ly + Ly)Mpq(u, v)=

Q_2J (Ly + Ly)Mpq(u,v)=

SuQ-2J (Ly + Ly)Mpq(u,v)=

™B, [Rd)=

Buv* + 5uv® + uv® + uv* + 14u?v°
+5u?v® + 6udv® + 2udv8,
3u?v? + 5u?v? + uv* + Jutv? + 14utv3
+5utvt + 6uv3 + 2ubv?,
3u® + 10u® + 19u® + 19u” + 19u® + 13u°
+2ul0 + 2411,
3u? + 10u3 + 19u* + 19u® + 19u’ + 13u’
+2u8 + 2u°,

10 19 19 19 13

3
§u2+?u3+7u4+?u5+?u6+7u7
1 2
— 81,9
+4u +9u )
5947

SuQ—2J (Ly + Ly)Mpq (U, v)|y=1 = E

8. Modified second K Banhatti index

SuMgq(u,v)=

SyMpq(u, v)=

(Su + Sp)Mpq(u, v)=

J(Sy + Sy)Mpq(u, v)=

9
3uv? + 5uvd + uv* + Zuzv2 + 7u?v3

5 2
+§uzv4 + 2udvd + §u3v4,

3 1 9 14
Euvz + §uv3 + Zuv‘L +Eu2v2 + ?uzv3

5 1
+Zuzv4 +2udv3 + §u3v4,
9 20 5 35

EUUZ + ?uvg‘ + ZUU4 + 9u2v2 + ?uzv

3

15 7
+Tu2v4 + 4uBv3 + gu3v4,

47 155 31 7
g4 5 6 407
3u+12u+4u+6u,

3
-u” +
2
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9 47 155 31 7
HJ(S, + S,)Mpi(u,v)= — o2 023,24, 5
Q-2J (Su + Sp)Mpa(u, v) SutZut+ ot Ut o,
47 155 31 7
SuQ@-2J(Sy + Sy)Mpa(u, v)= —u+?u2 ¥u3+ﬁu4+%u5,
13543
"B,[Rd]= " $,Q_2](Sy + Sp)Mpa(u, V) |y=1 = 0
9. Harmonic K Banhatti index
) 203 194 385 196 267 18 4—9
25,Q_5J(Ly + L,)Mgp,(u,v) = 3u +?u +7u +?u +?u +7u +Eu +§u,
11894

H,, [Rd] = ZSuQ—zj(Lu + Lv)MRd(u’ U)luzl

315 °

400

GA
5B F

1
.
==
=X

o

[

Hll:,_

oy o
E E
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20HHa |

Figure 4: Plot of topological indices of remdesivir (Rd)

Conclusion

Computational techniques are the paramount
ways to analyze the chemical compounds.
Advanced study in this area can save a lot of
resources and time. The results obtained in this
article are helpful to improve the behavior of
remdesivir and to study its properties. This work
also provides proof of some already given
topological indices that improve their credibility.
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