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1. Introduction

Chemical graph theory is one of the branches of mathematical chemistry. The importance of chemical graph theory lies
in understanding and explaining the nature of the chemical composition, as it was used in organizing the current problem
because it determines the arrangement of rules and laws according to a specific system and planning. The atoms are
represented as the vertices and the chemical bonds between the atoms are the edges connecting these vertices. Topological
indicators are molecular descriptors that describe the composition of chemical structures and help predict some of the
chemical and physical properties of these structures. A set D C V is said to be a dominating set of a graph G, if for any
vertex v € V — D there exists a vertex u € D such that u and v are adjacent. For more details on topological indices of
graph and applications in graphs see [1-7, 21, 22, 24] and for more details on domination in graphs, see [14-16, 20, 25]. A
dominating set D = {v1,vz,...,v,} is minimal if D — v; is not a dominating set [19]. A dominating set of G of minimum

cardinality is said to be a minimum dominating set.

Definition 1.1 ([23]). For each vertez v € V(G), the domination degree denotes by dq(v) and define as the number of

minimal dominating sets of G which contains v.

In [23] Hanan Ahmed, have introduced new degree-based topological indices called domination Zagreb indices which are

based on the domination degree defined as:

DMy(G)= Y di(v),

veV(GQ)
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DMy(G)= > da(u)da(v)

uwweE(G)

DM{(G)= > [da(u) + da(v)].

uwveE(G)

Where dq(v) is the domination degree of the vertex v. In [23], the total number of minimal dominating sets of G is denoted
as Tin (G). The forgotten domination, hyper domination and modified forgotten domination indices of graphs [8] are defined

as:

DF(G)= Y &),

veV(GQ)

DH(G) = [da(u)+da(v)]?,
uwv€EE(G)

DF*(G)= > (di(u)+di(v)).
weE(G)

For more information on topological indices of graph and its applications see [10-13, 17, 18]. In 2022, the authors [2] defined

DSOG) = 3 \Jd3(u) + d3(v) (1)

weE(G)

the domination Sombor index as

In this paper, we define new domination topological indices as domination Somber index, domination harmonic index,
domination inverse sum indeg index, domination atom bound connectivity index, domination geometric arithmetic index,

and domination arithmetic geometric index which define as follows:

2
Dh(@) = MEZE:@ da(u) + da(v) @
dd(u)dd(v)

DISI(G) WEZE(G) da(w) + da(0) 3)
u) + da(v) —

DABC(G it/ LS A (4)
WGZE:(G) da(u)da(v)

DGA(G)= > 7V()(+)d:((v”) (5)

uwweE(G)

)

da(u) + da(v)

DAG(G) = ——r
@ WEZE(@ da(u)da(v)

2. Results and Discussion

Levodopa was developed over 30 years ago and is often considered the appropriate standard for Parkinson’s treatment.
levodopa works by crossing the blood-brain barrier, where it is converted to dopamine. The blood enzymes break down
most of the levodopa before it reaches the brain. For this reason, levodopa is combined with an enzyme inhibitor called
carbidopa. The addition of carbidopa prevents levodopa from being metabolized in the gastrointestinal tract and liver. In

this paper, we used the notations G =2 molecular graph of levodopa and H = molecular graph of carbidopa.
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2.1. Results for Levodopa

Figure 1. Chemical structure of Levodopa CoH;1 NO,4

V14

V13

Figure 2. Molecular graph of Levodopa CoH11 NOy

Theorem 2.1. Let G be the molecular graphs of levodopa. Then Ty (G) = 49, and there are 6 minimum dominating sets in

the molecular graphs of levodopa.

Proof. Let G be the molecular graph of levodopa CoH11 NO4. The minimal dominating sets of G are:

Dy = {v1,v3,vs5,v10, V12}, D3y = {v1,v4, 05,010, V12},

D3 = {U1,U3,U6,U7,U10,’U12}, Dy = {U17U4,U6,U7,U107U12}7
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Ds = {vs,vs,vs, v10, V12},

D7 = {v2,v4,v5, s, v10, V12},

Dy = {v2,v3,vs,v7,v10,V12},

D11 = {v2,v4, 05, V7,010, V12},

Dy3 = {v1,v3,vs,v10, V13, V14,

D5 = {v1,v3,v6,v7,010, V13, V14 },
D7 = {vs, vs,vs,v10, V13, V14 },

D19 = {v2,v4,vs,v8, V10, V13, V14 },
Dyy = {v2,v3,vs, v7, V10, V13, V14 },
Dy3 = {v2,v4, V5,7, V10, V13, V14 },
Dos = {v1,v3,v5,v9, V11, V12},

Do = {v1,v3,v6,v7,09, V11, V12},
Doy = {vs3,vs5,vs8,v11, v12},

D3 = {’1)27’1)47’057’(}97’(}11,1)12},

D33 = {v2,v3,vs5, V9, 11012},

D35 = {v2,v4,v6,v7,09, V11, V12},
D37 = {U1,U47U5,U9,U11,'01371114},
D39 = {v1,v4, 06, 07,09, V11, V13, V14 },
Dy = {vs,ve,vs,v11, V13.V14 },

Dys = {v2,v4,v6,vs, V11,13, V14 },
Dys = {v2,v3,v6,v7,v9, V11, V13, V14 },
D47 = {v2,v4,v6,v7,v9, V11, V13, V14 },

Dag = {v2,v4,v5,vs, V11, V13, V14 }

Ds = {v3,v6,vs, v10, V12},

Dg = {v2,v4,v6, Vs, V10, V12},
Do = {v2,v3,v6,v7,v10,V12},
D13 = {v2,v4, 06, V7,010, V12}

D14 = {v1,v4, V5,010, V13, V14 },
D6 = {v1,v4,v6,v7,010, V13, V14 },
Dss = {vs, ve,vs,v10, V13, V14 },
Doy = {'027'047'067'087'010,'0137'U14}7
D3y = {v2,v3,vs, V7, V10, V13, V14 },
Doy = {v2,v4, 06, v7, V10, V13, V14 }
Dag = {01,04,05,09,011,012},
Dog = {v1,v4,v6,v7,09, V11, V12},
Dso = {vs,v6,vs,v11, v12}

D3y = {’1}27’1)471}67’1)87’1)97’1)11,’012},
D3y = {v2,v3,v6,v7,v9, V11, V12},
D3¢ = {v1,v3,v5,09,011, V13, V14,
Dsg = {v1,v3,vs, 7, V9, V11, V13, V14 },
Do = {vs,vs5,vs,v11, V13, V14 },
Do = {v2,v4,v5,v9,v11, V13, V14 }
Dy4 = {vz71}3711571197011,1)13,1/14}7
Dys = {v2,v4,vs5,v9, V11, V13, V14 },

Dyg = {v2,v4,v5,v8,v11, 12},

Note that among 49 minimal dominating sets, there are 6 minimum dominating sets.

O

From Theorem 2.1, Definition 1.1 we get, if v; € V(G) then: dq(vi) = 16, da(v2) = 24, da(vs) = 24, da(va) = 24, da(vs)24,

da(ve) = 24, dq(v7) = 20, dg(vs) = 16, dq(ve) = 17, da(vio) = 24, da(vi1) = 24, da(vi2) = 24, da(vi3) = 24, dq(via) = 24:

Theorem 2.2. Let G be the molecular graph of levodopa CoH11NOy4. Then

(1) DSO(G) = 432.6104442

(2) Dh(G) = s

( 3) DIS I(G) — 105165927632516
(4) DABC(G) = 4.186212577
(5) DGA(G) = 13.9543214

(6) DAG(G) = 14.04637002
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Proof. If G is the molecular graph of levodopa CyH11NOy, then

(1) DSOG) = > d2(v) = 81/242 4 242 + /202 + 242 + /162 + 242 + /172 + 242
uwveE(G)

+ /162 + 162 + /162 + 172 + /162 + 202
= 192v2 + 4v61 + 8V13 + V865 + 16V/2 + V545 + 4v/41

= 432.6104442

16 2 2 2 2 2 2
2) Dh(G) = =
(2) DH(G) ;E:(G) da(u +dd( ) 24+24 to03+24 TT6424 1724 T 16416 T 16417 16420
:§+7+%+H+E+§
17164488
"~ 28575360
da(v) 8x24x24  20x24 16x24 17x24  16x16 16x17 16 x 20
3) DISI(G =
(3) (@) = E%:(G)d +dd() 24 +24 20+24 16424  17+24  16+16  164+17  16+20
N 5 41 33 9
7 101526216
669735
+ddv) \/24+24—2 \/20+24—2 \/16+24—2
4) DABC(G
“) = 2 da(u)da(v) 24 x24 20 x 24 16 x 24
uwv€eE(G)
+\/17+24—2 +\/16+16—2 \/ 6+17—2 +\/ 6420 —2
17 x 24 16 x 16 16 x 20
_ 8V46 N V35 /57 \/ \/ \/ 170
24 20 2 16
= 4.186212577
u)d 16124 x 24  2y/20 x 24~ 216 x 24
(5) DGA(G Z d():fi X +\/0>< V16 x
+ da(v) 24+ 24 20 + 24 16 4+ 24
quE(G)
217 x 24  2/16 x16 = 216 x 17 2v/16 x 20
17424 16 + 16 16 + 17 16 + 20
_ 384 8V30  16v6  4V102 32  8VIT  16V5
48 44 40 41 32 33 36
= 13.9543214
d d 24 + 24 20 + 24 16 4 24
(6) DAG(G) = a(u) +da(v) _ 8(24 +24) 0+ 6+
i) 2/da(u)da(v)  2v24x24  2/20x 24 2/16 x 24
17424 16 + 16 16 + 17 16 + 20
2VITx 24 2/16 x16 216 x 17 2v/16 x 20
384 44 40 41 32 33 36

==+

+ + o —
48 T 8v/30  16v6  4v102 32 8/17 16V
= 14.04637002

2.2. Results for Carbidopa
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Figure 3. Chemical structure of Carbidopa Ci0H14N204

Uis

Uie

Figure 4. Molecular graph Carbidopa C19H14N20O4

Theorem 2.3. Let H be the molecular graph of carbidopa C10H14N2O4. Then Tyn(H) = 96 and there are 10 minimum

dominating sets in the molecular graph carbidopa.

Proof. Let H be the molecular graph of carbidopa C19H14N204. The minimal dominating sets of H are:

D, = {U1»U37u57U107U127u14}7 Dy = {ulau47u57U107u12,U14}

Ds = {u1,us, us, ur, w10, U12, 14}, Dy = {u1,u4,ue, ur, U10, U12, U14}
D5 = {us,us, us, w10, w12, u14}, D¢ = {us, us, us, 10, U12,u14 }

D; = {'LLQ,U4,’(L5,U8,'(L10,U12,U14}, Dg = {U27U4,U6,U87U10,U127u14}
Dy = {uz,us, us, ur, uio, w12, 14}, Do = {u2, us, ue, ur, w10, Uiz, U14}
D11 = {uz2,ua, us, uz, uio, w12, 14}, D12 = {u2, u4, us, uz, w10, U12, U14
D13 = {u1,us, us, u10, w12, U1s, U16 }, D14 = {u1,u4, us, u10, w12, U1s, U1e }

58
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D15 = {u1,us, us, uz, u10, Y12, U1s, U16 },
D17 = {us, us, us, u10, w12, U1s, U16 },
D1y = {U27U4,U5,U8,U10,u12,U15,U16},
Do = {u2vu3,u5,u7,u1o,u12,Uls,uw},
Dj3 = {UQ,U4,u5,u7,u10,U12,U15,u16},
Dos = {u1,us, us, u10, w13, u14 },

Do7 = {u1,us, us, uz, w10, u1s, 14},
Doy = {us, us, us, u10, w13, w14},

D3y = {uz,u4, us, us, uio, w13, 14},
D33 = {uz,us, us, ur, uio, w13, 14},
D35 = {U27U4,U5,U7,U1O,U137U14}7
D37 = {u1,us, us, w10, u1s, U1s, U16 },
D39 = {u1,us, us, uz, u10, U13, U15, U16 },
D41 = {us, us, us, u10, u13, U1s, U16 },
Dys = {u2,u4,U5,ug,u10,u13,u15,u16},
Dys = {u2, us, us, ur, w10, u13, u1s, U6 },
Du7 = {u2,ua,us,uz, w10, U13, U1s, U16 ,
D49 = {u1,us, us, ug, ui1, u1s, u14},
Ds1 = {u1,us, ue, ur, ug, u11, 13, U4},
Ds3 = {us, us, us, u11, w13, w14},

Dss = {uz2, us, us, us, uri, u1s, 14},
Ds7 = {uz,us, us, ug, ui1, u1s, 14},
Dsg = {uz2,u4, us, ug, ui1, u1s, 14},

De1 = {u1,us, us, ug, w11, 13, U1s, U16 },

Dg3 = {Ul,USau6>U7,u9,U11,u137u15,ul6}7

Des = {us, us, us, ui1, u1s, u1s, Ui6 },
Der = {uz, us, us, ug, w11, u1s, u1s, U6 },
Dey = {u2, us, us, ug, w11, u1s, u1s, U6 },
D71 = {uz, u4, us, ug, w11, 13, U1s, U16 },
D73 = {u1,us, us, ug, ui1, w1z, 14},
D75 = {u1,us, us, uz, ug, U11, U12, U14 },
D77 = {us, us, us, ui1, ui2, u14},

D7y = {uz2,u4, us, us, ui1, ui2, U4},
Dg, = {UQ,Us,us,ug,uu,Uu,U14}7

Dsgs = {u27u47u5»u97u117U127U14},

D6
Ds
Dao
Dos
D24
Dog

Dag

= {u17u47u67U77u107U12,U157U16}
= {us, us, us, U10, U12, U1s5, U16 }

= {u2aU47u6;U87u10,U12,U157u16}
= {u2,u3, us, ur, U10, U12, U15, U16 }
= {u27u4au67u77U107u127U157U16}
= {u1, u4, us, w10, U13, w14}

= {u1, us, us, u7, U10, U13, U14}

= {us,u67u87ulo,u13,u14}

= {u2,u4, us, us, U10, U13, U14 }

= {u2,u3, us, Uz, Ur0, U13, U14}

= {u2, us, us, U7, U10, U13, U14}

= {u1, U4, us, u10, U13, U1s, Ute }

= {u1, ua, ug, 7, U0, U13, U15, U16 |
= {us, us, us, U10, U13, U15, U16 }

= {U'?aU47u6au87ulO,UIB,Ul‘s,ulG}
= {u2, u3, us, Uz, U10, U13, U15, U16 }
= {u2, u4, us, Uz, U10, U13, U15, U16 }
= {u17u4,u57u9,u11,u13,u14}

= {1, ua, us, uz, U9, 11, 13, U4}
= {US,U67U87U11,U137U14}

= {u2, U4, us, us, Ur1, U13, U14}

= {u2,u3, us, ur, Uy, U11, U13, U14}
= {u2, u4, us, ur, ug, U11, U13, U14 }
= {uhU47U57U97U117U137u157u16}
= {u1, ua, ug, U7, Uy, U11, U13, U15, U16 }
= {u3, us, us, w11, w13, U1s, U16 }

= {u2,u4, us, us, U11, U13, U15, U16 }
= {u2,us, ue, uz, U9, U11, U13, U15, U16 }
= {u27U4,U67U«77U9,U11,U13,U15,U16}
= {u17u4,u57u9,u117u12,u14}

= {u1, ua, us, ur, g, U11, U12, U14 }
= {u3, us, us, u11, w12, w14}

= {u2,us, us, us, U1, Uiz, 14}

= {u2,u3, us, ur, Uy, U11, U12, U14}

= {u27U47U67U7,U97U117U12,U14}
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Dgs = {Ul,us,u5,u9,u117ul27uls,u16}, Dgg = {u17u47u57u97u117U127u157U16}
Ds7 = {u1,us, us, uz, ug, u11, U12, U15, U16 }, Dss = {u1, ua, us, uz, ug, 11, U12, U1s, U16 |
Dgg = {us, us, us, u11, U12, U1s, U16 }, Doy = {us,ue, us, w11, w12, U1s, U16 }
Do1 = {uz, u4,us, ug, u11, u12, u1s, U1 }, Doy = {u2,u4,us, us, U11, U1, U1s, w16
Dy3 = {U27U3,u5,u9,u11,U127U157u16}, Dgy = {uz,ug,us,u7,u9,U11,u12,u15,U16}
Dos = {uz,u4, us, ug, w11, 12, U1s, U16 }, Dgs = {ug, ua, ue, ur, ug, Ui1, 12, U1s, U16 }
Note that among 96 minimal dominating sets, there are 10 minimum dominating sets. O

From Theorem 2.3, Definition 1.1 we get, if u; € V(H) then: dq(ui) = 32, da(u2) = 48, da(us) = 48, da(us) = 48,
da(us) = 48, da(ue) = 48, da(ur) = 40, dq(us) = 32, da(ug) = 32, dq(u10) = 48, da(u11) = 48, dq(ui2) = 48, da(u1z) = 48,
da(u1a) = 48, dg(u1s) = 48, dg(uis) = 48:

Theorem 2.4. Let H be the molecular graph of carbidopa C1oH14N204. Then

(1) DSO(H) = 999.9723364

18304320
(2) Dh(H) = 19420800

(3) DISI(H) = %5535

(4) DABC(H) = 3.404558732

(5) DGA(H) = 16.17032432

(6) DAG(H) = 2.938183971

Proof. 1If H be the molecular graph of carbidopa C1oH14N2O4, then

(1) DSO(H) = > \/d3(u) + d3(v) = 101/482 + 482 + 21/322 + 482 + 21/332 + 322 + /322 + 402 + /402 + 482

wveE(G)
= 480v/2 + 32V/13 + 2v/2119 + 8V/41 + 861

= 999.9723364

2 2(10) 2(2) 2(2) 2 2
> = - + -
it da(w) Tda(v) — 48+48 T 32448 7 32432 7 32440 ' 40+48

5 1 4 1 1

"2 20 % % m

(2) Dh(H) =

18304320
T 49420800
da(u)da(v) 10x 48 x 48 2x32x48 2x33x32 32x40 40 x 48
3) DISI(H) = =
(3) (H) wiEe da(u) + da(v) 48 + 48 + 32 + 48 + 33+ 32 +32+40+40+48

192 2112 160
=2404 — + 24 22
0+ ==+ ==+

9
961360
T 2925
da(w) + da(v) — 2 \/48+4872 \/32+4sz
4) DABC(H) = (s T
(4) DABC(H) wg;@ da(u)da(v) 0 "asxas T maxas

33+32-2 32+ 40 — 2 40+48 —2
+2\/ 33 x 32 +\/ 32 x 40 +\/ 40 x 48
1094 N 24/13 N 2v/462 N V14 86

48 16 88 16 1920

= 3.404558732
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2
() DA = Y da(d)da(v)  20\/48x 48  4/32x 48 433+ 32  2¢/32x 40 = 2,/40 x 48

v da(u) +dg(v) 48 +48 32 + 48 33 x 32 32440 40 + 48
_ 960  64v6  16v66  32V5  16v30
T 96 80 65 72 72

= 16.17032432

da(u) + da(v) 48 + 48 32 +48 33 + 32 32 + 40 40 + 48
(6) DAG(H) = Y _ =
vl 2V da()da(v) — 20V485 48 4V/32x 48 4¢/33 %32 2v32x 40 2v/40 x 48
96 80 65 72 72

=—+ + + +
960  64v6 16166 325 1630
= 2.938183971
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