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Abstract: In Chemical Graph Theory, several degree based topological indices were introduced and studied. In
this paper, we introduce some new irregularity Sombor indices: the first, second, third, fourth and fifth
irregularity Sombor indices of a graph and compute the exact formulas for some important chemical drugs
which appeared in Medical Science.. Also we introduce some Adriatic (a, b)-KA indices and compute the exact
formulas for chloroquine and hydroxychloroquine.
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I. Introduction
In Chemical Graph Theory, concerning the definition of the topological index on the molecular graph and

concerning chemical properties of drugs can be studied by the topological index calculation, see [1]. Several
degree based topological indices of a graph have been appeared in the literature, see [2, 3, 4, 5] and have found
some applications, especially in QSPR/QSAR study, see [6, 7].

Let G be a finite, simple, connected graph with vertex set V(G) and edge set E(G). The degree d(u) of a
vertex u is the number of vertices adjacent to u. Let s(u) be the sum of the degrees of all vertices adjacent to
vertex u. For undefined term and notation, we refer the book [8]

Minus F-index or nonzero Zagreb index was introduced and studied by Kulli in [9] and Jahabani et al. in
[10], defined it as

MF(G)= 3 ldw)’ -d(v)|

uveE(G)
In [11], Gutman et al. introduced o-index of a graph G, which is defined as o(G)

o(G)= Y [dw-dW).

ueE(G)
In [12], the Sombor index of a graph G was introduced and it is defined as

1
s0(G)= Y [dW’+dw)’ 2.
uveE(G)
Recently, some Sombor indices were studied, for example, in [13, 14, 15, 16, 17, 18, 19, 20, 21].

We introduce the first irregularity Sombor index of a graph G and it is defined as

1
150,(6)= ¥ [ldW?-dw? 2.
uweE(G)
In [22], the Adriatic (a, b)-KA index of a graph G was introduced and it is defined as

AKAL @)= Y [Jdy -dwe|]

uveE(G)

where a and b are a real numbers.
We call this index as the first Adriatic (a, b)-KA index of a graph.

We define the second irregularity minus F-index of a graph G as

0]S[O)
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IMF,(G)= 3 [n(u)’ =n(vY]

uveE(G)
where the number n(u) of vertices of G lying closer to the vertex u than to the vertex v for the edge uv of a
graph G.
We define the second irregularity o-index of a graph G as
lo,(G)= Y [nW)-n)]".
uweE(G)
We introduce the second irregularity Sombor index of a graph G and it is defined as

1
150, @)= 3 [Ihw?-nw?[2.
uveE(G)
We propose the second Adriatic (a, b)-KA index of a graph G and it is defined as
AkAZ,G) = 3 [|nwe -]
uveE(G)
We define the third irregularity minus F-index of a graph G as
IMF,(G)= 3 [m(u)* —m(v|
uveE(G)
where the number m(u) of edges of G lying closer to the vertex u than to the vertex v for the edge uv of a graph
G.
We define the third irregularity o-index of a graph G as
lo(G)= 3 [m(w)-m)].
uveE(G)
We introduce the third irregularity Sombor index of a graph G and it is defined as

1
150,(G)= ¥ [Im(w? -mwy?J2.
uveE(G)
We propose the third Adriatic (a, b)-KA index of a graph G and it is defined as
AR, G) = Y [|my ~mwy?|]"

uveE(G)

We define the fourth irregularity minus F-index of G as

IMF, (G) = UVGZE(:G)\g(u)Z —e(v)'|

where the number g(u) is the eccentricity of vertex u.
We define the fourth irregularity o-index of G as

lo,(G)= )[g(u)—g(v)]z.

ueE(G
We introduce the fourth irregularity Sombor index of a graph G and it is defined as

1
1S0,(G)= >’ Ug(u)2 —g(v)zuz.
uveE(G)
We propose the fourth Adriatic (a, b)-KA index of a graph G and it is defined as

AR, @)= Y [[e(u) —e vy |].

uveE(G)
We define the fifth irregularity minus F-index of a graph G as

IMF,(G)= 3 Is(u) —s(v)’|
uveE(G)

where s(u) be the sum of the degrees of all vertices adjacent to vertex u.

We define the fifth irregularity o-index of a graph G as
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lo(G)= 3 [s(w)-sW)I.

uveE(G)

We introduce the fifth irregularity Sombor index of a graph G and it is defined as

1
150, G)= > [lsw)?—sw)?|]2.
uveE(G)
We propose the fifth Adriatic (a, b)-KA index and it is defined as

AR, G)= 3 [[stwy —swy?|]

uweE(G)

Recently, some new topological indices were studied, for example, in [ 23, 24, 25, 26, 27, 28, 29, 30,
31, 32]. Also some different versions of topological indices were studied in [33, 34, 35, 36, 37. 38,].

In this paper, we determine the first, second, third, fourth and fifth irregularity Sombor indices of some
important chemical drugs such as chloroquine, hydrochloroguine, which appeared in Medical Science. Also we
compute the first, second, third, fourth and fifth Adriatic (a, b)-KA indices of chloroquine and
hydroxychloroquine. For chemical drugs, see [39, 40, 41].

1. RESULTS FOR CHLOROQUINE

Chloroquine is medication primarily used to prevent and treat malaria. Let G; be the graph of
chloroquine. This graph has 21 vertices and 23 edges, see Figure 1, see [39].

i

/ij
Cl N

Figure 1. Molecular structure of chloroquine

From Figure 1, we obtain that (i) {(d(u), d(v)) \ uv e E(G1)} has 5 edge set partitions,(ii){(n(u), n(v)) \uv e E(G1)} has
10 edge set partitions, (iii){(m(u), m(v)) \uv e E(G1)} has 12 edge set partitions,(iv) {( £(u), €(v)) \uv € E(G1)} has 7
edge set partitions,(V) {( s(u), s(v)) \ uv € E(G1)} has 10 edge set partitions, see [39].

Table 1. Edge set partitions of chloroguine

d(u), d(v) \uv e E(Gy) 1,2 (1,3) (2,2) (2,3) 3,3)
Number of edges 2 2 5 12 2
n(u), n(v) \uv € E(Gy) (1,19) (1,20) (2,18) (3,17) (4,16)
Number of edges 2 4 2 4 1
(5,15) (6,14) (7,13) (9,11) (10,10)
4 1 3 1 1
m(u), m(v) \uv e E(Gy) (1,21) (1,22) (2,19) (3,18) (4,17) (5,15)
Number of edges 2 4 2 4 1 3
(5,16) (6,15) (7,14) (8,13) (9,13) (10,12)
1 1 2 1 1 1
e(U), (V) \uv < E(G1) (7.7) 8.7) (8.9) (9,10) (10,12)
Number of edges 1 3 3 4 5
(11,12)  (12,13)
4 3
S(u), s(v) \uv € E(Ga)
Number of edges (22’4) (Bés) (4415) (4é6) (Sés)
(5,6) 5,7) (5,8) (6,7) (7,8)
3 2 1 2 2
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In the following theorem, we compute the Adriatic (a, b)-KA index of chloroquine.
Theorem 1. Let G; be the graph of chloroquine. Then

b b b
AKAL (G,) = (12 —22]) 2+ (12 —32]) 2+ (|22 -32]) 12.
Proof: From definition and by using Table 1, we deduce

AKAL(G) = Y [Jaw) -ay[]

uveE(G,)

— (1 —22)) 2+ (1* =3*)) 2+ (122 —2°1) 54 (|12 —3°[) 12+ (|32 = 32]) 2.
After simplification, we get the desired result.

From Theorem 1, we obtain the following results.
Corollary 1.1. Let G; be the graph of chloroquine. Then

(1) MF(Gy) = AKA, (G;) =82
(2) o(Gy)=AKA, (G) =22

(3) 150,(Gy) = AKA; 1 (Gy)=35.9537715946
2
In the following theorem, we compute the second Adriatic (a, b)-KA index of chloroquine.

Theorem 2. Let G; be the graph of chloroquine. Then
b b b b b
AKAZ, (G,) = (17 -19°) 2+ (1 —20°()" 4+ (12° —18°() 2+ (13" ~17°1) 4+ (l4* -16°() 1
(I5* ~15°)" 4+ (I6* —14°) 1+ (172 —13°)" 3+ (Jo* —12°))"1.
Proof: From definition and by using Table 1, we deduce

AKAG) = Y [ —nwy*[]

uveE(G,)
= (112 —19))" 2+ (12 = 207])" 4+ (122 —18%) 2+ (13 —172]) 4+ (j4* —16%)'1

+(5° —152])" 4+ (162 —14%)) 1+ (172 —132)) 3+ (19* —112])" 1+ (10° —102])" 1.
After simplification, we get the desired result.

From Theorem 2, we obtain the following results.
Corollary 2.1. Let G be the graph of chloroquine. Then

(1) IMF,(Gy) = AKA;, (G;) =5676.

(2) 163(Gy) = AKA?, (Gy) = 4108,

(3) 1SO,(G,) = AKA22 1(G,)=344.454654398
"2
In the following theorem, we compute the third Adriatic (a, b)-KA index of chloroquine.

Theorem 3. Let G; be the graph of chloroquine. Then

AKAS, (G,) = (12— 22%))" 2.+ (1 — 22°1)" 4+ (J2* ~19°1) 2+ (|13 —18%])" 4+ (|4* —17%])"1
+(5° —152)) 3+ (5 —16])" 1+ (l6* —15°]) 1+ (17° —142]) 2+ (8* —13°])'1
+(9* —13)) 1+ (10 —122))" 1.

Proof: From definition and by using Table 1, we deduce

AKAS(G) = Y [|mey ~m@y?[]

uveE(G,)
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—(12 —212)) 2+ (112 = 2221) 4+ (122 —19°])" 2+ (13 —18°]) 4+ (142 —172])1
+(15° —157))" 3+ (15 ~16°])" 1+ (16° ~15) 1+ (17° —147])" 2+ (18* ~13°])"1
+(l9* —13]) 14 (10* —122)) 1.

From Theorem 3, we obtain the following results.
Corollary 3.1. Let G; be the graph of chloroquine. Then

(1) IMF;(Gy) = AKA; (G, ) = 6610.
(2) 105(Gy) = AKA', (G, ) = 4856.

(3) 1S0;(G,) = AKAZ’ 1(G,)=377.048515406
2
In the following theorem, we compute the fourth Adriatic (a, b)-KA index of chloroguine.

Theorem 4. Let G, be the graph of chloroquine. Then
b b b b
AKAY (G,) = (82 = 72[) 3+ (8% —9[) 3+(lo* —10°[) 4+ (l10* -12%]) 5

+(11e —122)) 4+ (122 —132)) 3.
Proof: From definition and by using Table 1, we deduce

AKAL G = Y [l o]

uveE(G,)
—(172 =72 1+ (82 —=72)) 3+ (I8* —92])" 3+ (192 —10])” 4+ (10* —122])' 5

b b
(117 —12°]) 4+ (122 —137) 3.
From Theorem 4, we obtain the following results.
Corollary 4.1. Let G; be the graph of chloroquine. Then

(1) IMF,(Gy) = AKAS, (G, ) =444,
(2) 104(Gy) = AKAY, (Gy) =22

(3) 180, (Gl) = AKA;1 1 (Gl) =98.5200672577
"2
In the following theorem, we compute the fifth Adriatic (a, b)-KA index of chloroquine.

Theorem 5. Let G; be the graph of chloroquine. Then
5 a a b a a b a a b a a b
AKKS,(G,) = (122 —4%]) 2+ (132 —5°1) 2+ (l4* —5°1) 4+ (|42 —67]) 2

(52 —6) 3+ (5"~ 7°I) 2+ (15° —8*1) 1+ (6% = 72])" 2.+ (|7 —8°]) 2.
Proof: From definition and by using Table 1, we deduce

b
AKAS, (G) = X [[sw)?—sw)?|]
uvek(G,)
—(122 —2?)) 2+ (|32 —52) 2+ (14 —5°)) 4+ (|2* —62]) 2+ (52 —5%])’ 3
+(I5* —6°) 3+ (I5* —77)" 2+ (15* —821) 1+ (l6* —7°])" 2.+ (|72 &%) 2.

From Theorem 5, we obtain the following results.
Corollary 5.1. Let G be the graph of chloroquine. Then

(1) IMF5(Gy) = AKA3, (G, ) =308.
(2) 105(Gy) = AKA, (Gy) =52

(3) 1SOq (Gl) = AKA: 1 (Gl) =76.8223757242
‘2
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1. RESULTS FOR HYDROXYCHLOROQUINE

Let G2 be the graph of hydroxychloroquine. This graph has 22 vertices and 24 edges, see Figure 2, see

" oH
HNJW/N\/

~

[39].

-~

cl N
Figure 2. Molecular structure of hydroxychloroquine

From Figure 2, we obtain that (i) {(d(u), d(v)) \uv e E(G2)} has 5 edge set partitions, (ii){(n(u), n(v)) \uv e
E(G2)} has 9 edge set partitions, (iii){(m(u), m(v)) \ uv e E(G2)} has 12 edge set partitions,(iv) {( €(u), (v)) \ uv € E(G2)}
has 7 edge set partitions, (V) {(s(u), s(v)) \uv € E(G,)} has 11 edge set partitions.

Table 2. Edge set partitions of hydroxychloroquine

d(u), d(v) \uv € E(Gy) (1, 2) (1,3) (2,2) (2, 3) 3,3)
Number of edges 2 2 6 12 2
n(u), n(v) \uv e E(Gy) (1,20) (1,21) (2,19) (3,18) (5,16)
Number of edges 2 4 3 4 4
(6,15) (7,14) (10,11) (8,13)
3 2 1 1
m(u), m(v) \ uv € E(Gy) (1,22) (1,23) (2,20) (2,21) (3.19) (5,16)
Number of edges 2 4 2 1 4 3
(5,17) (6,16) (7,15) (8,14) (10,13) (11,12)
1 1 1 3 1 1
g(u), e(v) \uv e E(Gy) (7.8) (8,9) (9,10) (10,11) (11,12)
Number of edges 3 2 3 4 6
(12,13)  (13,14)
4 2
(W, st) \uv < B(G2) 23 4 @5 (45) (46) (55)
Number of edges 1 1 3 4 1 3
(5.6) (5.7) (5.8) (6,7) (7.8)
4 2 1 2 2

In the following theorem, we compute the Adriatic (a, b)-KA index of hydroxychloroguine.
Theorem 6. Let G; be the graph of hydroxychloroquine. Then

b b b
AKAL,(G,) = (117 —2°) 2+ (1* -3°]) 2+ (]2 - 3°[) 12,
Proof: From definition and by using Table 2, we deduce

AKAL(G) = Y [Jaw) ~dwy[]

uveE(G,)
—(r =21 24 (17 —3)) 2+ (122 —22)) 54+ (|2 —3*)) 12+ (|3* —3*]) 2.
After simplification, we get the desired result.

From Theorem 6, we obtain the following results.
Corollary 6.1. Let G; be the graph of hydroxychloroquine. Then

(1) MF(G,)=AKA;, (G, )=82.
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(2) 0(G,) = AKA, (G,) =22

(3) 150,(G,) = AKA; 1(G,)=35.9537715946
2
In the following theorem, we compute the second Adriatic (a, b)-KA index of hydroxychloroquine.

Theorem 7. Let G, be the graph of hydroxychloroquine. Then
b b b b b
AKAZ,(G,) = (" —19°]) 2+ (1" —20°1) 4+ (12* ~18°]) 2+ (13* —27%]) 4+ (4> -16°]) 1
+(I5* —15°1) 4+ (6* —24°) 1+ (172 ~13°()" 3+ (J9* —12°))’1.
Proof: From definition and by using Table 2, we deduce

AKR,(G) = Y [y —nw?|]

uveE(G,)
= (112 —19))" 2+ (12 = 207])" 4+ (122 —18%) 2+ (|13* —172]) 4+ (142 —16%)'1

+(5° —15)) 4+ (l6* —14%)) 1+ (172 —13°])" 3+ (|9® —122]) 1+ (107 —10%])"1.
After simplification, we get the desired result.

From Theorem 7, we obtain the following results.
Corollary 7.1. Let G, be the graph of hydroxychloroquine. Then

(1) IMF,(G, )= AKA3, (G, )=6800.

(2) 10,(G, )= AKAZ, (G, ) = 4840.

(3) 1S0,(G,) = AKA22 1(G,)=392.647120481
2
In the following theorem, we compute the third Adriatic (a, b)-KA index of hydroxychloroquine.

Theorem 8. Let G; be the graph of hydroxychloroquine. Then
b b b b b
AKA (G,) = (I1* —228]) 2+ (12 —22°]) 4+ (122 —19°]) 2+ (I3* —18°[) 4+ (l4* —17]) 1
+(|5° —152)) 3+ (5° —16]) 1+ (l6® —15°() 1+ (17° —142])’ 2+ (J8* —132[)'1
+(9* —13)) 1+ (107 —122))" 1.

Proof: From definition and by using Table 2, we deduce

AKAL(G) = X [|mew? ~mey?[]

uveE(G,)
= (12 —217]) 2+ (12 —227])" 4+ (|22 —19°]) 2+ (13* —18%]) 4+ (J4* —17°])’1
(5% ~15°()’ 3+ (15* —16%) 1+ (67 —15°]) 1+ (17 ~14°]) 2.+ (j8* —13°()"1
(197 —13)) 1+ (07 —122])°1.

From Theorem 8, we obtain the following results.
Corollary 8.1. Let G; be the graph of hydroxychloroquine. Then
(1) IMF;(G,)=AKA},(G,)=7556.

(2) 105(G,) = AKAY, (G,) =5640.
(3) 1S05(G,)= AKAs 1 (G;)=409.131075569

2
In the following theorem, we compute the fourth Adriatic (a, b)-KA index of hydroxychloroguine.
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Theorem 9. Let G be the graph of hydroxychloroquine. Then
b b b b
AKAL,(G,) = (8" - 7°() 3+ (8" -9°l) 3+ (9" ~10°() 4+ (10" —11°]) 5

+(11e —122)) 4+ (122 —132)) 3.
Proof: From definition and by using Table 2, we deduce

AKAL(G) = Y (e e[|

uveE(G,)
(7 =7 1+(8 — 7)) 3+ (l8* —9°)° 3+ (19 —10°])" 4+ (h0* —12°))' 5
(112 —127))" 4+ (122 —132)) 3.

From Theorem 9, we obtain the following results.

Corollary 9.1. Let G; be the graph of hydroxychloroquine. Then
(1) IMF,(G,)=AKA;, (G,)=512.
(2) 104(G,)=AKA, (G,) =24,

(3) 1S0,(G,)= AKA;‘ 1 (G,)=110.439454886
2
In the following theorem, we compute the fifth Adriatic (a, b)-KA index of hydroxychloroquine.
Theorem 10. Let G; be the graph of hydroxychloroquine. Then

AKAS (G) =(122 —41) 2+ (132 —5°I) 2+ (14* —5°)" 4+ (l4* - 6°]) 2

(52 —6) 3+ (5" —7°I) 2+ (15° —81) 1+ (6% —72])" 2.+ (|7 —8°]) 2.
Proof: From definition and by using Table 2, we deduce

b
AKAS, (G) = Y [[sw) = s?]
uveE(G,)
—(j22 —2?)) 2+ (132 =52) 2+ (14 —5°)) 4+ (|2* —62]) 2+ (52 —=5%]) 3
+(52 —6%) 3+ (52 = 72)) 2+ (|52 —&*) 1+ (l6* = 72])" 2+ (72 —82]) 2.

From Theorem 10, we obtain the following results.
Corollary 10.1. Let G; be the graph of hydroxychloroquine. Then

(1) IMF5(G,) = AKAZ (G, ) =308,

(2) 105(G,) = AKAY, (G, ) =50.

(3) 1SGy (Gz) = AKAs 1 (G2 ) =78.4388309219
2
Conclusion

In this paper, we have introduced the first, second, third, fourth and fifth irregularity Sombor indices of
a graph and we have also determined these newly defined irregularity Sombor indices for some important
chemical drugs such as chloroquine, hydroxychloroquine, which appeared in Chemical Science. Furthermore,
we have computed the first, second, third, fourth and fifth Adriatic (a, b)-KA indices for chloroquine and
hydroxychloroquine.

112



V.R.Kulli / 1IIMTT, 67(9), 105-113, 2021

REFERENCES

[1] V.R.Kulli, B. Chaluvaraju and T.V. Asha, Multiplicative product connectivity and sum connectivity indices of chemical structures in drugs,
Research Review International Journal of Multidisciplinary, 4(2) (2019) 949-953.

[2] K.C.Das, S. Das. B. Zhou, Sum connectivity index of a graph, Front. Math. China 11(1) (2016) 47-54.

[3] I1.Gutman, B. Furtula and C. Elphick, Three new/old vertex degree based topological indices, MATCH Commun. Math. Comput. Chem. 72(2014)
617-682.

[4] I.Gutman, V.R. Kulli, B. Chaluvaraju and H. S. Boregowda, On Banhatti and Zagreb indices, Journal of the International Mathematical Virtual
Institute, 7(2017) 53-67.

[5] V.R.Kulli, Graph indices, in Hand Book of Research on Advanced Applications of Application Graph Theory in Modern Society, M. Pal. S.
Samanta and A. Pal, (eds.) IGI Global, USA (2020) 66-91.

[6] I Gutman and O.E. Polansky, Mathematical Concepts in Organic Chemistry, Springer, Berlin (1986).

[71 M.V. Diudea (ed.) QSPRIQSAR studies by Molecular Descriptors, NOVA, New York (2001).

[8] V.R. Kulli, College Graph Theory, Vishwa International Publications, Gulbarga, India (2012).

[91 V.R.Kulli, Minus F and square F-indices and their polynomials of certain denrimers, Earthline Journal of Mathematical Sciences, 1(2) (2019) 172-
185.

[10] A.Jahabani, Nano-Zagreb index and multiplicative nano-Zagreb index of some graph operators, International Journal of Computing Science and
Applied Mathematics, 5(1) (2019) 15.

[11] 1.Gutman, M.Togan, A.Yuttus, A.S.Cevik andl.N.Cangul, Inverse problem of sigma index, MATCH Common, Math. Comput. Chem. 79 (2018)
491-508.

[12] 1.Gutman, Geometric approach to degree based topological indices: Sombor indices, MATCH Common. Math, Comput. Chem. 86 (2021) 11-16.

[13] V.R.Kulli, Sombor indices of certain graph operators, International Journal of Engineering Sciences and Research Technology, 10(1) (2021) 127-
134.

[14] V.R Kulli, Multiplicative Sombor indices of certain nanotubes, International Journal of Mathematical Archive, 12(3) (2021) 1-5.

[15] V.R.Kulli, On Banhatti-Sombor indices, SSRG International Journal of Applied Chemistry, 8(1) (2021) 20-25.

[16] V.R.Kulli, 8-Sombor index and its exponential for certain nanotubes, Annals of Pure and Applied Mathematics, 23(1) (20210 37-42.

[17] V.R.Kulli, Computation of multiplicative Banhatti-Sombor indices of certain benzenoid systems, International Journal of Mathematical Archive,
12(4) (2021) 24-30.

[18] V.R.Kulli, On second Banhatti-Sombor indices, International Journal of Mathematical Archive, 12(5) (2021).

[19] V.R.Kulliand I. Gutman, Computation of Sombor indices of certain networks, SSRG International Journal of Applied Chemistry, 8(1) (2021) 1-5.

[20] V.R.Kulli, Neighborhood Sombor index of some nanostructures, International Journal of Mathematics Trends and Technology, 67(5) (2021) 101-
108.

[21] V.R.Kulli, Sombor indices of two families of dendrimer nanostars, Annals of Pure and Applied Mathematics, 24(1) (2021) 21-26.

[22] V.R.Kulli, Computation of Adriatic (a, b)-KA index of some nanostructures, International Journal of Mathematics Trends and Technology, 67(4)
(2021) 79-87.

[23] V.R.Kulli, New arithmetic-geometric indices, Annals of Pure and Applied Mathematics, 13(2) (2017) 165-172.

[24] A.Graovac and M.Ghorbani, A new version of atom bond connectivity index, Acta Cimica Slovenica, 57(2) (2010) 609-612.

[25] A. Graovac, M. Ghorbani and M.A. Hosseinzadeh, Computing fifth geometric-arithmetic index of nanostar dendrimers, Journal of Mathematical
Nanoscience, 1(1) (2011) 33-42.

[26] V.R.Kulli, Two new multiplicative atom bond connectivity indices, Annals of Pure and Applied Mathematics, 13(1) (2017) 1-7.

[27] V.R.Kulli, Some new multiplicative geometric-arithmetic indices, Journal of Ultra Scientist of Physical Sciences, A, 29(2) (2017) 52-57.

[28] V.R.Kulli, New arithmetic-geometric indices, Annals of Pure and Applied Mathematics, 13(2) (2017) 165-172.

[29] V.R.Kulli, New multiplicative arithmetic-geometric indices, Journal of Ultra Scientist of Physical Sciences, A, 29(6) (2017) 205-211.

[30] V.R.Kulli, Two new arithmetic-geometric ve-degree indices, Annals of Pure and Applied Mathematics, 17(1) (2018) 107-112.

[31] V.R.Kulli, Computing fifth arithmetic-geometric index of certain nanostructures, Journal of Computer and Mathematical Sciences, 8(5) (2017) 196-
201.

[32] V.R.Kulli, Some new fifth multiplicative Zagreb indices of PAMAM dendrimers, Journal of Global Research in Mathematics, 5(2) (2018) 82-86.

[33] P. Sarkar and A. Pal, General fifth M-Zagreb polynomials of benzene ring implanted in the p-type-surface in 2D network, Biointerface Research in
Applied Chemistry, 10(6) (2020) 6881-6892.

[34] V.R.Kulli, Different versions of multiplicative arithmetic-geometric indices of some chemical structures, International Journal of Engineering
Sciences and research technology, 10(6) (2021) 34-44.

[35] V.R.Kulli, Different versions of Nirmala index of certain chemical structures, International Journal of Mathematics Trends and Technology, 67(7)
(2021) 56-63.

[36] V.R.Kulli, Some new versions of multiplicative geometric-arithmetic index of certain chemical drugs, International Journal of Mathematical
Archive, 12(7) (2021) 35-44.

[37] V.R.Kulli, Different versions of Sombor index of some chemical structures, International Journal of Engineering Sciences and research technology,
10(7) (2021) 23-32.

[38] V.R.Kulli, New irregularity Nirmala indices of some chemical structures, International Journal of Engineering Sciences and Research Technology,
10(8) (2021) 33-42.

[39] B.Chaluvaraju and A.B.Shaikh, Different versions of atom bond connectivity indices of some molecular structures: Applied for the treatment and
prevention of COVID-19, Polycyclic Aromatic Compounds, DOI: 10.1080/10406638.2021.1872655.

[40] V.R.Kulli, Revan indices of chloroquine, hydroxychloroguine, remdesivir: Research Advances for the treatment of COVOD-19, International
Journal of Engineering Sciences and research technology, 9(5) (2020) 73-84.

[41] V.R.Kulli, K Banhatti polynomials of remdesivir, chloroquine, hydroxychloroquine: Research Advances for the prevention and treatment of
COVOD-19, SSRG International Journal of Applied Chemistry, 7(2) (2020) 48-55.

113



