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Abstract: In this paper, we introduce the modified Banhatti Sombor and modified diminished Sombor indices of a graph. We compute
these newly defined Sombor indices of certain chemical drugs. Furthermore, we compute the Banhatti Sombor and diminished Sombor

indices of certain chemical drugs.
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1. Introduction

The simple graphs which are finite, undirected, connected
graphs without loops and multiple edges are considered. Let
G be such a graph with vertex set V(G) and edge set E(G).
The degree dg(u) of a vertex u is the number of vertices ad-
jacent to u.

In [1], Kulli introduced the Banhatti Sombor index and this
index is defined as

Jdg ) +dy (v)
dg(w)dg (v)

BSO(G) =
uveE(G)

Recently, some Sombor indices were studied in [2-7].

We define the modified Banhatti Sombor index of a graph G
as

dG (M)dG (V)

" BSO(G) = .
weE(G) \/dc; () +d; (v

In [8], Rajathagiri introduced the diminished Sombor index
and this index is defined as

Jdg ) +dgy (v)
de(w)+dg (v)

DSO(G)= Y|
uveE(G)

We define the modified diminished Sombor index of a graph
G as

" DSO(G) = dg(u)+dg; ()

w6\ dg ) +dg ()

In this research, we compute the modified Banhatti Sombor
and modified diminished Sombor indices of certain chemical
drugs.

2. Results and Discussion: Chloroquine

Let G be the molecular structure of chloroquine. Clearly G
has 21 vertices and 23 edges, see Figure 1.
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Figure 1

The edge set of G can be divided into five partitions based
on the degree of end vertices of each edge as given in Table
1:

Table 1: Edge partition of G
do(u), ds()\ uve E(G) | (1,2) |(1,3)| (2,2) | (2,3) |(3.3)
No. of edges 2 2 5 12 2

We calculate the Banhatti Sombor and modified Banhatti
Sombor indices of chloroquine as follows.

Theorem 1. Let G be the chemical structure of chloroquine.
Then

BSO(G) =

\/§+@+¥+2\/ﬁ+¥.

Proof: By using the definitions and edge partition of G, we
deduce

Jdo ) +dg (v’
BSO(G) = w;m d.(wd,(v)

_WP2 NP3 5242
1x2 1x3 2x2
2 2 2 2
+12\/2 +3 +2\/3 +3
2x3 3x3

=\/§+@+¥+2\/ﬁ+¥.

Theorem 2. Let G be the chemical structure of chloroquine.
Then
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Proof: By using the definitions and edge partition of G, we
deduce

'”BSO(G)—

" BSO(G) = dG(”z)dG(V) a
ueE(G) \/dG () +d,(v)
2x1x2  2x1x3 5x2x2
= + +
2422 1243 224
12x2%x3  2x3x3

+ +
V22432 3P +3?
4 6 10 72

6
=ﬁ+ﬁ+$+ﬁ+$.

We calculate the diminished Sombor and modified dimin-
ished Sombor indices of chloroquine as follows.

Theorem 3. Let G be the chemical structure of chloroquine.

Then

Proof: By using the definitions and edge partition of G, we
deduce

DSO(G) =

d () +d.(v)
DSO(G) = Vi () +d, ()
uveE(G) dG (u) + dG (V)
_ NP2 WP 43 52P 42
1+2 1+3 2+2
2 2 2 2
+12\/2 +3 +2\/3 +3
2+3 3+3

Theorem 4. Let G be the chemical structure of chloroquine.
Then

’”DSO(G)— 60

PR E

Proof: By using the definitions and edge partition of G, we
deduce

d.-(w)+d.)
"DSO(G) = g g
,N;(G) \/dc ) +d, (v)

2x(1+2) 2x(1+3) 5x(2+2)
= + +

NN TN e
12><(2+3) 2x(3+3)

+

J2 +32 N

6 10 60 4

SV Ty h ot

3. Results and Discussion: Hydroxychloroquine

Let H be the molecular structure of hydroxychloroquine.
Clearly H has 22 vertices and 24 edges, see Figure 2.

F:igure 2

In H, the edge set of E(H) can be divided into five partitions
based on the degree of end vertices of each edge as given in
Table 2:

Table 2: Edge partition of H
di(u), dn()\uv E(H) |(1,2)[(1,3)](2,2)](2.3)|(3.3)
No. of edges 2 2 6 [ 12 ] 2

We calculate the Banhatti Sombor and modified Banhatti
Sombor indices of hydroxychloroquine as follows.

Theorem 5. Let H be the chemical structure of hydroxychlo-
roquine. Then

BSO(H)=£+2\£E+3\/§+2\/B+¥.

Proof: By using the definitions and edge partition of H, we
deduce

d, ) +d, )
BSO(H)= Y Ve ()’ +d, ()
uveE(H) d]-[ (u)dH (V)
_WP A2 WP 4Y 6242
1x2 1x3 2x2
2 2 2 2
+1le2 +3 +2\/3 +3
2x3 3x3

:ﬁ+2@+3ﬁ+z¢§+¥.

Theorem 6. Let A be the chemical structure of hydroxychlo-
roquine. Then

"BSO(H )= 72

R

Proof: By using the definitions and edge partition of H, we
deduce

d,wd, v)
wlE) \/dH W) +d, (v
2x1x2 2x1x3 6x2x2
= + +
2422 J12+32 22422
12x2x3 2x3x3
+ +
J22+32 32 432
4 2 72 6

TR

" BSO(H ) =
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We calculate the diminished Sombor and modified dimin-
ished Sombor indices of hydroxychloroquine as follows.

Theorem 7. Let H be the chemical structure of hydroxychlo-
roquine. Then

2IJ_3[ 12J_[

DSO(H) =

Proof: By using the definitions and edge partition of H, we
deduce

Jd, ) +d, ()
d,w)+d, (v)
627 + 22

+

242

DSO(H)= Y

uveE(H)
2 2
. W12 +3
1+3

1P+ 22
1+2
2 2 2 2
+12\/2 +3 +2\/3 +3
2+3 3+3
=£+@+3\/§+@+\/§.

3

Theorem 8. Let H be the chemical structure of hydroxychlo-
roquine. Then

"DSO(H) = 60

N TR a2

Proof: By using the definitions and edge partition of H, we
deduce

d,(w)+d, (v)
wlE) \/dH W) +d, (v)
_ 2x(1+2) N 2x(1+3) 6x(2+2)

"DSO(H) =

2422 J12+3r 22422
12><(2+3) 2x(3+3)
Jz +3 J32+32
6 8 60

4
=ttt —.
V5 Ao ﬁ Jiz 2
4. Results and Discussion: Remdesivir

Let R be the molecular structure of remdesivir. Clearly R has
41 vertices and 44 edges, see Figure 3.

Figure 3

In R, the edge set E(R) can be divided into eight partitions
based on the degree of end vertices of each edge as given in
Table 3:

Table 3: Edge partition of R
do(u), de(v)\

wlER) (1,2)(1,3)[(1,4)(2,2)(2,3)[(2,4)[(3,3) [(3,4)
No. of edges | 2 5 2 9 14 | 4 6 2

We calculate the Banhatti Sombor and modified Banhatti
Sombor indices of remdesivir as follows.

Theorem 9. Let R be the chemical structure of remdesivir.
Then

BSO(R):2\/§+@+g
+ﬂ+@+2\/§+%

2

Proof: By using the definitions and edge partition of R, we
deduce

\/a’R(u)2+oz’R(v)2
d,(wd,(v)
SV +3 21+ 42
+ +
1x3 1x4
2 2 2 2
+14J2 +3 +4\/2 +4
2x3 2x4

BSO(R)= "

uveE(R)

P42
1x2
2 2

+9\/2 +2
2x2

2 2 2 2
+6\/3 +3 +2J3 +4
3x3 3x4
=2\B+5\/3m+\/ﬁ+9\/5+7\éﬁ+2\/§+§.

2 2

Theorem 10. Let R be the chemical structure of remdesivir.
Then

'”BSO(R)— 8 36 84 24

NCRY TR Ay

Proof: By using the definitions and edge partltlon of H, we
deduce

d,(wd,v)
"BSO(R) = R R
uv;(:R) \/dR (u) + d, (v)

_2x(1x2)+5x(1><3) 2x(1x4)  9x(2x2)

= + +
2422 1243 1P+ a2
14x(2x3) 4x(2x4) 6x(3x3) 2x(3x4)

+ + + +
V22432 2244k 3P+3r 3R+4?
20 15 8 36 84 24

=£+E+ﬁ+$+ﬁ+?

We calculate the diminished Sombor and modified dimin-
ished Sombor indices of remdesivir as follows.

Theorem 11. Let R be the chemical structure of remdesivir.
Then
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DSO(R) = 2\/§+ 5\/E+ 2\/ﬁ+ 92
3 4 5 2
+@+$+3\5+E

Proof: By using the definitions and edge partition of R, we
deduce

DSO(R) = e ) +d, (0
wiztw dp W) +d, (v)

_WP 42 VP43 P44 N2+
1+2 1+3 1+4 2+2
N2+ a8 VAP 234

243 2+4 3+3 3+4
_2ﬁ+5m+2ﬁ+9ﬁ
4 5 0 2

14\/7 4( 10
5 +32+

Theorem 12. Let R be the chemical structure of remdesivir.
Then

'"DSO(R)— 20 30 70 14

R

Proof: By using the definitions and edge partition of R, we
deduce

" DSO(R) = dy )+ d, ()
uveE(R) \/dR (u)2 + dR (v)2
_20+2) 50+3) 20+4) 9(2+2)
222 J12+3r J1P+4 22422
14(2+3) 4(2+4) 6(3+3) 2(3+4)
+ +
J2 43 2 +42 J32 +3 3744
18 20 10 70 14

SV TR Ao T

5. Conclusion

In this research, we have computed the modified Banhatti
Sombor and modified diminished Sombor indices of certain
chemical drugs. Also we have computed the Banhatti
Sombor and diminished Sombor indices of certain chemical
drugs.

References

[1] Kulli VR, (2021). On Banhatti Sombor indices, SSRG
International Journal of Applied Chemistry, 8(1): 21-25.
Doi:10.14445/23939133/1JAC.VS8I1P105.

[2] Gutman I, Furtula B.and Oz MS, (2024). Geometric
approach to vertex degree based topological indices-
Elliptic Sombor index theory and application, Interna-
tional Journal of Quantum Chemistry, 124(2): e27151.

[3] Kulli VR, (2025). Temperature elliptic Sombor and
modified temperature elliptic Sombor indices, Interna-

[4]

(6]

[7]

tional Journal of Mathematics and Computer Research,
13(3): 4906-4910. DOI:10.47191/ijmer/v13i3.02.

Kulli VR, (2025). Neighborhood elliptic Sombor and
modified neighborhood elliptic Sombor indices of cer-
tain nanostructures, International Journal of Mathemat-
ics and its Applications, 13(1): 27-36.

Kulli VR, Kizilirmak GO and Pendik ZB, (2025). Leap
elliptic Sombor indices of some chemical drugs, Inter-
national Journal of Mathematical Archive, 16(4): 1-8.
Kulli VR, (2025). Downhill Sombor modified downhill
Sombor indices of graphs, Annals of Pure and Applied
Mathematics, 31(2): 107-112. DOI: http://dx.doi.org/
10.22457/apam.v31n2a03965.

Kulli VR, (2025). Sombor uphill index of graphs, Inter-
national Journal of Mathematics and Statistics Inven-
tion, 13(3): 42-51.

Rajathagiri DT, (2021). Enhanced mathematical models
for the Sombor index: Reduced and co-Sombor index
perspectives, Data Anal. Artif. Intell. 1(2):215-228.

Volume 15 Issue 1, January 2026
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
www.ijsr.net

Paper ID: SR251230172532

DOI: https://dx.doi.org/10.21275/SR251230172532

194


http://www.ijsr.net/
http://dx.doi.org/



