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ABSTRACT
In this paper, we introduce the domination atom bond sum connectivity index, multiplicative domination atom
bond sum connectivity index and domination atom bond sum connectivity exponential of a graph. Also we
determine these newly defined domination atom bond sum connectivity indices for some chemical drugs such as
chloroquine and hydroxychloroquine.

Keywords: domination atom bond sum connectivity index, multiplicative domination atom bond sum
connectivity index, drug.
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1. INTRODUCTION
Let G = (V, E) be a finite, simple connected graph. Let de(u) denote the degree of a vertex u in a graph G. For
undefined terms and notations, we refer [1, 2].

In the modeling of Mathematics, a molecular or a chemical graph is a simple graph related to the structure of a
chemical compound. Each vertex of this graph represents an atom of the molecule and its edges to the bonds
between atoms. Topological indices are useful for finding correlations between the structure of a chemical
compound and its physicochemical properties. Numerous topological indices have been considered in
Theoretical Chemistry and have found some applications, especially in QSPR/QSAR research, see [3,4  ].

In [5], the domination atom bond sum connectivity index of a graph G is defined as

DABC(G)= W;E(“G) \/ d Ejl:)(: )dsd(glv))— 2

Very recently, some domination indices have been researched in [6, 7, 8, 9, 10, 11, 12] and some atom bond
connectivity indices studied in [13, 14, 15].

We introduce the domination atom bond sum connectivity index of a graph G, defined as

DABS(G)z Z \/dd (u)+dd (V)_Z'

wigte) | dg(u)+dg(v)

Considering the domination atom bond sum connectivity index, we define the domination atom bond sum
connectivity exponential of a graph as

http: // www.ijesrt.com®© International Journal of Engineering Sciences & Research Technology

8

IJESRT is licensed under a Creative Commons Attribution 4.0 International License.



http://www.ijesrt.com/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

% THOMSON REUTERS

ISSN: 2277-9655

[Kulli, 12(8): August, 2023] Impact Factor: 5.164
IC™ Value: 3.00 CODEN: IJESS7
d ( ) ( )
DABS(G,x)= 3 x! %l
UVEE(G)

We define the multiplicative domination atom bond sum connectivity index of a graph as

DABSII (G) = ge) \/dddiu()u; iddgv()v—)z'

Recently, some domination parameters were studied, for example, in [16, 17, 18, 19, 20, 21, 22, 23, 24, 25].

In this paper, we compute the domination atom bond sum connectivity index and multiplicative domination
atom bond sum connectivity index of chloroquine and hydroxychloroquine.

2. RESULTS FOR CHLOROQUINE
Chloroquine is an antiviral chemical compound (drug). This drug was discovered in 1934 by Andersag. This
drug is medication primarily used to prevent and treat malaria.

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

J\/\/"(/

=~

_
cl N
Figure 1. Chemical structure of chloroquine

From Figure 1, we obtain that {(dq4(u), da(v)) \ uveE(G)} has 16 edge set partitions.
Table 1. [26] Edge partition based on the domination degree of end vertices of each edge of chloroquine.

Table 1. Edge set partitions of chloroquine

da(u), da(v) \ uveg(G) (216,288) (216,264) (216,216) (324,324) (297,324)
Number of edges 2 2 2 4 2

(240,408) (240,264) (144,204) (246,288) (144,384)
1 1 1 1 1
(288,384) (216,384) (216,240) (240,324) (216,324)
1 1 1 1 1
(216,297)
1

We calculate the domination atom bond sum connectivity index of chloroquine as follows:

Theorem 1. The domination atom bond sum connectivity index of chloroquine is given by
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DABS (G ) = 22.9567105385

Proof: Applying definition and edge partition of chloroquine, we conclude

DABS(G)Z Z \/dd (u)+dd (V)_Z

wte) | dy(u)+dg(v)
216+288—-2 216+ 264-2 216 +216-2 324+324-2
_p| JERHEO0 | ol [EH DAL o [£0H 072 ) [eedHosa e
216+ 288 216+ 264 216+ 216 324 +324
297 +324-2 240+ 408-2 240+ 264 -2 144 +204 -2
+2 /— +1 f— +1 /— +1 f—
297 +324 240+ 408 240+ 264 144 + 204

1 246 + 288 2 144 + 384 2 288 + 384 2 216 +384-2
246 + 288 144 + 384 288 + 384 216 +384
1 216 +240— 240 +324— 16 +324-2 16 +297-2
216 + 240 240 +324 216 +324 216 + 297
o 2], 69, /_
504 621 648

BN e
oV ) )

By solving the above equation, we get the desired result.

We calculate the domination atom bond sum connectivity exponential of chloroguine as follows:

Theorem 2. The domination atom bond sum connectivity exponential of chloroquine is given by
/E [238 /E [ 619 J@ /@
DABS(G,X)=3X 22 1 Qx40 4 Px V26 | By V324 4 Dy V621 4 V174 4 x V267
[62 5 fos 27 8L [269  [5iL
Lx\V264 4 \336 4 4 V300 , yN228 | yN282 | ,\270 , y\513

Proof: Applying definition and edge partition of chloroquine, we conclude
dg (u)+dy (v)-2
DABS(G,x)= Y. x! %l

uveE(G)
216+288-2 \/216+264—2 \/216+216—2 \/324+324—2
:2X\I 216+288 4 oy \ 216+264 | oy \ 2164216 | gy 3244324
[297+324-2 [240+408-2 \/240+264—2 [144+204-2
+2xV 297+324 +1XV 240+408 15\ 240+264 +1XV 144+204

\/246+28872 \/144+38472 [288+384-2 [216+384-2
11x\ 246+288 4 14\ 1444384 14\ 288+384 1y \ 216+384

\/216+240—2 [240+324-2 [216+324-2 \/216+29772
11x\ 2164240 4 14\ 240+324 | qy\ 2164324 14\ 216+297

By solving the above equation, we get the desired result.
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We calculate the multiplicative domination atom bond sum connectivity index of chloroquine as follows:

Theorem 3. The multiplicative domination atom bond sum connectivity index of chloroquine is given by

DABSII (G)=0.95759388043

Proof: Applying definition and edge partition of chlorogquine, we conclude

I \/dd (u)+d,(v)-2

wee(e) | dg (U)+dg (V)

DABSII (G) =

( [216+ 2882 ZX 216+264-2| ( [216+216-2) [ [324+324-2)
\ 216+288 ) |\ 216+262 ) |\ 216+216 ) “\\ 3247328

§ [297+324-2 /240 T408-2) /240 T264-2) /144 12042
297 +324 240 + 408 240 + 264 144 + 204
5 [246+288-2 2) [144 T34-2) sts 13842 \/216 13842
246 + 288 144 + 384 288+ 384 216 +384
. [216+240-2 2) (240+324 2) \/216+324 2) \/216+297 2\
216+ 240 240 +324 216 +324 216 +297
2 2 4 2
[ [502 \/@ \/4_ 646 /64
504 48 432 648
1
[ [502 346 532 526 @ y @
504 348 534 528 672 600
254 ) \/562 \/538 \/511 '
X —_— X _ X _ X a—
456 564 540 513

By solving the above equation, we get the desired result.

3. RESULTS FOR HYDROXYCHLOROQUINE
Hydroxychloroquine is another antiviral compound (drug) which has antiviral activity very similar to that of
chloroquine. These compounds have been repurposed for the treatment of a number of other conditions
including HIV, systemic lupus erythmatosus and rheumatoid arthritis.

Let H be the chemical structure of hydroxychloroquine. This structure has 22 vertices and 24 edges, see Figure

2.
(\OH
HNJ\/\/N\/’

~

~

Cl N
Figure 2. Chemical structure of hydroxychloroquine
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From Figure 2, we obtain that {(d4(u), da(v)) \ uve E(H)} has 21 edge set partitions,

Table 2. [26] Edge partition based on the domination degree of end vertices of each edge of
hydroxychloroquine

da(u), dg(v) \uve E(H) (210,350) (210,425) (207,324) (207,567) (315,317)

Number of edges 1 1 1 1 1
(315,385) (315,420) (315,425) (317,340) (317,385)
1 2 1 1 1
(324,324) (324,459) (324,567) (324,621) (340,486)
1 1 1 1 1
(350,385) (350,595) (385,420) (420,425) (459,486)
1 1 1 1 3
(486,567)
1

We compute the domination atom bond sum connectivity index of hydroxychloroquine.

Theorem 4. The domination atom bond sum connectivity index of hydroxychloroquine is given by

DABS (H ) = 23.9682324713

Proof: Applying definition and edge partition of hydroxychloroquine, we conclude

DABS(H)= W;H) J ddd(du()u; idd(dv()v—) 2

1 /210+350—2 1 f210+425—2 1 /207+324—2 1 /207+567—2
- 210+ 350 210+425 207 +324 207 +567
315+317-2 315+385-2 315+420-2 315+425-2
+ | |+ | |+2 [ — |+ | —
315+317 315+ 385 315+420 315+425
317+340-2 317+385-2 324 +324 -2 324 +459-2
+1 /— 1y BLAES8-2) /— +1 /—
317 +340 317 +385 324 +324 324 + 459
324 +567 -2 324 +621-2 340+ 4862
+1 /— +1) 2 4 /—
324 + 567 324 + 621 340 + 486
350+595-2 385+420-2 420+425-2 459 + 486 -2
+ |——— |+ | — |+ | — [+3| [ —
350+ 595 385+420 420+ 425 459 + 486

486 +567 -2

+ e —

486 + 567

+
H
7\
5]
Slo
o+
+ |w
ol
®| o
o |
N
N—

By solving the above equation, we get the desired result.
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We compute the domination atom bond sum connectivity exponential of hydroxychloroquine.

Theorem 5. The domination atom bond sum connectivity exponential of hydroxychloroquine is given by
[278 ﬁ@ ﬁ@ [es 15 [0
DABS (H,x) =1x"280 +1x V635 4+1x V531 4 1x V387 4 1x V316 11 V350

73 [ 6% [0 [ [7A
+2xV735 4 1xV370 4 V65T 4 15V351 4 1 V324 4 V783

w

735
9 3 faz [ 3 [e03
+XVEOL 4 1945 1y V4I8 | 1735 1945 1V805
% 93 [i01
+1x845 1 3x V945 . yV1083

Proof: Applying definition and edge partition of hydroxychloroquine, we conclude

dg (u)+dq (v)-2
dg (u)+dg (v
DABS(H,x)= > x! %Wt
uveE(H)

\/210+35072 \/210+42572 [207+324-2 \/207+56772 J315+31772 \/315+38572
—1x\ 2104350 14\ 210+425 | 14\ 2074324 | qy\ 2074567 | qy\ 3154317 1\ 315+385
\/315+420—2 [315+425-2 [317+340-2 \/317+385—2 \/324+324—2 \/324+459—2
ox\V 3151420 | qy\ 315+425 | 1y, \ 3174340 | qy\ 3174385 14\ 3244324 | 1y\ 324459
[324+567-2 \/324+621—2 [340+486-2 [350+385-2 [350+595-2 \/385+420—2
11x\ 3244567 | 1y 324+621 | 14\ 340+486 | qy\ 3504385 1\ 3504595  1y\ 385+420

[420+425-2 [459+486-2 \/486+56772
11xV 4204425 | 3y \ 4504486 14\ 4864567

By solving the above equation, we get the desired result.

We compute the multiplicative domination atom bond sum connectivity index of hydroxychloroquine.

Theorem 6. The multiplicative domination atom bond sum connectivity index of hydroxychloroquine is given
by

DABSII (H ) =0.9687107182
Proof: Applying definition and edge partition of hydroxychloroquine, we conclude

DABSII (H)= [ Jddd(du()u; jddgv()v—)z

uveE(H)
1 1 1 1
B f210+350—2 y f210+425—2 5 /207+324—2 y f207+567—2
210+350 210+425 207 +324 207 + 567
1 1 2 1
g \/315+317—2 “ \/315+385—2 y f315+420—2 y f315+425—2
315+ 317 315+385 315+420 315+425
1 1 1 1
g f317+340—2 y /317+385—2 o \/324+324—2 g \/324+459—2
317+340 317+385 324+ 324 324 + 459
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[ [324+567—2 lx 3241621-2 1X \/340+486—2 1X \/350+385—2 ]
\ " 3241567 \ 3241621 340+ 486 350+ 385

) \/350+595—2 1X \/385+420—2 1X \/420+425—2 lx \/459+486—2 :
350+ 595 385+ 420 420+ 425 459 + 486

1
N ’486 +567-2
486 +567

By solving the above equation, we get the desired result.

4.

CONCLUSION

In this paper, we have computed the domination atom bond sum connectivity index and multiplicative
domination atom bond sum connectivity index of two chemical drugs such as chloroquine and
hydroxychloroquine.
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