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Abstract: Gutman considered a class of novel topologicalriamés of which the Sombor
index was introduced. In this study, we introdube B-Sombor index,dSombor
exponential of a molecular graph. Furthermore wamae thed-Sombor index and its
corresponding exponential for certain nanotubes.
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1. Introduction

A molecular graph is a graph such that its vertammsespond to the atoms and the edges
to the bonds. Chemical Graph Theory is branch ahktaatical Chemistry, which has an
important affect on the development of the Chem&zkEnces. A topological index is a
numerical parameter mathematically derived from ¢naph structure. Several such
topological indices have been considered in Thamle€Chemistry and have found some
applications, especially in QSPR/QSAR study se@]1,

Let G=(V(G), E(G)) be a finite, simple connected graph. Hefu) be the degree
of a vertexu in G. Let JG) denote the minimum degree among the verticeS.dVe
refer [3] for undefined notations and terminologies

The average Sombor index was introduced by Gutmpd4], defined it as

ASO(G)=\/( a o—z—mz{ d( w—z—”‘jz

n

where Y(G)| =n and E(G)| =m.
Motivated by the definition of average Sombor xded its applications, we
now put forward the&>Sombor index of a molecular graghand defined as

55(0)= 3 J(d(0-3(Q+1) +( ¢(¥-5( 3+1).

udE(G)

Let J, =dg (u) —-0(G) +1.Then we write
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ss(e)= 3 oz +az.

wWiE(GQ)

Considering the*Sombor index, we define theSombor exponential of a graph

Gas
5S(GR= Y K
wOE(Q)

In Chemical Graph Theory, some Sombor indices wereduced and studied in
[5, 6, 7, 8]. Recently, some new topological indiead their polynomials were studied in
[9, 10, 11]. In this paper, we obtain some resuoits the >Sombor index and its
corresponding exponential for some nanotubes.

2. Resultsfor HCsC,[p, q] Nanotubes

In this section, we focus on the family of nanosbgenoted by1CsC;[p,d], in whichp

is the number of heptagons in the first row gndws of pentagons repeated alternately.
Let G be the graph of a nanotud€sC-[p,d.

Figurel: 2-D Iattlce of nanotubéIC5C7 [8, 4]

The 2-D lattice of nanotubidCsC[p, q is shown in Figure 1.. By calculation, we obtain
that G has 4q vertices and fiq — p edges. The grap® has two types of edges based on
the degree of end vertices of each edge as follows:

Ex = {uv 0 E(G) |do(U) = 2,de(v) = 3}, Eil =4
E, = {uv D E(G) | do(U) = de(v) = 3}, E:l = &4 5p.

Clearly dG)=2. Therefore), = dg(u) — AG) + 1 =dg(u) — 1. Thus there are two types of
o-edges as given in Table 1.

a,, & \uvO E(G) (1,2 (2,2
Number of edge ap 6pg—5p
Table 1. &edge partition oHC:C/[p, q

Theorem 1. Let G be the graph of a nanotub€sC;[p, d. Then

i) 0S(HGG[ pd)=12/2 pat(4/5- 10/ 2 p.
(i) dS(HGG[pd, =4 pf+(6 pe5 p ¥,

Proof: From definitions and by using Table 1, we deduce
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(i) JS(HQQ[ n d): > JO2 + 8?2 :(12+22)% ap+(2+ 22)% (6pg- 5p)

wiE(Q)

=12J/2pq+(4/5- 16/ 3 p.
) oS(HGG[pd, = 3 *¥ = 42 F(6pa-5p

wWOE(Q)

:4px‘/g +(6pq—5@ )Z\/—Z.

3. Resultsfor SCsC;[p,g] hanotubes

In this section, we focus on the family of nanowyldenoted b$GC-[p,q], in whichp is

the number of heptagons in the first row anbws of vertices and edges are repeated
alternately. The 2-D lattice of nanotuB8&C;[p,q] is presented in Figure 2.

Figure 2: 2D lattice of nanotub&GC-[p,q]

Let G be the graph oS5GC;[p,q]. By calculation, we obtain tha® has 4q
vertices and g — p edges. Also by calculation, we get tliahas three types of edges
based on the degree of end vertices of each edgdags:

Ex = {uv D E(G) |de(U) = do(v) =2}, Ed=aq.
E, = {uv 0 E(G) | de(u) = 2,de(v) = 3}, E:l = &
E> = {uv 0 E(G) | de(u) = de(v) = 3}, Edl = 00— p-7g

Clearly dG)=2. Thusq, = dg(u) — AG) + 1 =dg(u) — 1. There are three types of
o-edges as given in Table 2.

&, & \uvOE(G) 1,1 1,2 (2,2
Number of edge q 69 6pg—-p-7q
Table 2: &edge partition of SCsC/[p, q]

Theorem 2. Let G be the graph of a nanotuB€&sC-[p, . Then
() JS(SGG[ pY=12V2 pa 2/2 p(6/5 13 2 g

(i) S(SGG[ ph k= d¥+6 qR+(6 pg p7)g*X.

Proof: From definitions and by using Table 2, we derive

39



V.R.Kulli

) oS(SGG[ pYh= > & +o;

1 1 1
=(1? +12)2 q+(2+ 22)2 gg+( 2+ D2 (@g- p- 79
=12J2pq- 2/ 2p+( 6/5 13 24
@ o5(sGG[ ph )= 3 W
wIE(G
- T a2 (6 pg po7 ) K2
=gx2 +60gx° +(6 pg- p-79 %2

4. Resultsfor KTUC,Cg(S) nanotubes

In this section, we focus on the graph structura tEmily of TUC,Cg(S) nanotubes. The
2-D lattice of TUC,Cg(S) is denoted bKTUC,Cq[p,d, wherep is the number of columns
andq is the number of rows. The graphkfUC,Cg[p,q is shown in Figure 3.

Figure 3: The graph oKTUC,Cg[p,q] nanotube

Let G be the graph of a nanotuk&UC,Cq[p,q]. By calculation, we obtain th&
has 1pg— 20 — 2y edges. The grapB has three types of edges based on the degree of
end vertices of each edge as follows:

Ei={uvOE(G) |ds(u) = ds(V) = 2}, [Edf=2+29+4.

E.={uvUE(G) | dg(u) =2, dg(v) = 3}, |Ez| = 4o+ 4q - 8.

Es = {uvD E(G) |dg(u) = do(v) = 3},  |Es| = 1Dq— 8 — 8+ 4.

Clearly dG)=2. Thusg, = dg(u) — AG) + 1 =dg(u) — 1. Therefore there are three
types ofd-edges as given in Table 3.

d, A\uv O E(G) 1,1 1,2 22
Numbe of edge 2p+20+4 4p+4g-8 12pgq- 8p - 8qg+4
Table 3: &edge partition of KTUC,Cg[p, d]

Theorem 3. Let G be the graph of a nanotuk@ UC,Cg[p,q. Then

() oS(KTUGG p §)=24/2 pa-(4/5- 14/ ¢ 17 2 &

(i) 6S(G,Q=(2p+2q+ 4 x* +(4pr 4c- § ¥ +(12pe 8p 8a p X
Proof: From definitions and by using Table 3, we obtain
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() oS(KTUGG[pd)= X I+

uvJE(G)
1

=(12+12)%(2p+ a+ 4+( 2+ 2?)%( o+ 4- B+(22+22)2 (12pq- 8p- &- )
=24/2pq+ (45— 14/ 2 p+(4V5-14/2q+ 12/ > § &

(i) oS(KTUGGC p . X= Z(:) e

=(2p+2q+ 4) x(lz”z)% +(4p+ 4q- 9 )gf"zz)% +(12pg-8p- 8g+ 49 >£22+22)%
=(2p+2q+4) x” +(4p+ 4q- § X° +(12pg- 8p- 8q+ 4 ¥

5. Resultsfor GTUC,Cg(S) nanotubes

In this section, we focus on the graph structuraofily of TUC,Cs(S) nanotubes. The 2-
dimensional lattice oTUC,Cg(S) is denoted bys=GTUGC,Cg[p,q wherep is the number
of columns andj is the number of rows. The graph GfTUGCg[p,q is depicted in

Figure 4.

Figure4: The graph ofsTUGCg[p, g] hanotube

Let G be the molecular graph & TUGCg[p,g nanotube. By calculation, we
obtain thatG has 1$q— 2o edges. Also by calculation, we obtain tahas three types
of edges based on the degree of end vertices bfesige as follows:

E: = {uOEG) |de(u) = de(V) = 2},  |Ea| = 2.

E> = {uvD E(G) | dg(u) =2, dg(v) = 3}, |E2| = 4.

Es = {uvU E(G) |dg(u) = ds(V) = 3},  |Esl = 12pq— &.

Clearly we haveXG)=2. Henceg, = dg(u) —4G)+1=ds(u) —1. Thus there are three types
of d-edges as given in Table 4.

Q, d\uv E(G) 1, 1, 2 (2, 2
Number of edge 2p ap 12pg-8p
Table4: Jd-edge partition ofs
Theorem 4. Let G be the graph dBTUG,C¢[p,q. Then

() oS(GTUG G p §)=24v2 per (4/5- 1473 |
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(i) oS(GTUGG[ p & ¥=2 p¥+4 pR+(12 pg8 )p*k
Proof: From definitions and by using Table 4, we have

() oS(GTUG G pd)= > o+

wWOE(Q
:(12+12)% 2p+(2+ 22)% 4p+( 2+ 2’-)%( 120- § =24J_2pq+(4J_5— 14/—j P
(i) oS(GTUGG[ p§ k= 5 <

wIE(G)
= 20XV L a2 4 (12pg- 89 §27 2 =2px? +4pxX° +(12pg- 8] %2

6. Someremarks
Clearly if XG)=1, thendJG) is the Sombor inde8QG). If AG)=2, thend§G) is the
reduced Sombor indeRSTG).

7. Conclusion

In this study, we have introduced tdeSombor index andSombor exponential of a
molecular graph. Furthermore we have computedBembor index and its exponential
for four families of nanotubes.
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