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Abstract. In this paper, we introduce the Revan-Sombor indiea graph, which is a

combination of the earlier considered Revan- anthl@w-type vertex-degree-based
molecular structure descriptors. Some propertiethisfnewly defined topological index
are established.
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1. Introduction

Let G be a finite, simple, connected graph with verteik\4G) and edge sd(G). The
degreed, (u) of a vertexu is the number of vertices adjacentuoLet [J and ] denote,
respectively, the maximum and minimum degree antbagertices of the graph. The
edge connecting the verticesindv will be denoted byv.

One of the main directions of recent researcthantcal graph theory is the study
and application of graph-based molecular structdesicriptors, usually referred to as
“topological indices” [1]. An important group of clu descriptors are the vertex-degree-
based (VDB) topological indices, whose general fagm

TI=TI(G)= }, ®(ds(u),ds(V))
WiE(G)
where ®(x,y) is a pertinently chosen function satisfying thadition ®(x,y) =®(y,x).
Some of the simplest, oldest, and most detailediesiuVDB indices are the first and
second Zagreb index

M, =My G)= D [de(W+de(V)], M, =M,(G)= 3 ds(u)ds(v)

WE(G) WLE(G)

and the so-called “forgotten” topological index
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F=F(@G)= Y [dg(u)’+ds(v)*].
WwOE(G)
Another, recently introduced group of VDB indiceq fre the Sombor and reduced

Sombor indices
SO=S0(G)= Y /dg(u)* +dg(v)’

WIE(G)

and 0, =50,G)= Y \[dW-1 +[d)-1’
WIE(G)
as well as the reverse Sombor index [3].
0, =0,0)= ¥ |[a-d()+1] +[a-d, )+’ (1)
WIE(G)
Denote by r,(u) the Revan vertex degree of a vertexu in G, defined as
r,(U)y=A+d-d,(u). In 2017 [4], one of the present authors conakavelass of Revan-

type indices, defined in analogy to the Zagrebfangbtten indices as

RG)= Y [W+W], R@G)= > rg(urg(v)

WIE(G) wE(G)
and
FRG)= Y [re(u)2 g (v)z] )
wiE(G)
These indices found numerous applications; forildetae the [4,5] and the references cited
therein. Directly from their definitions, the folling relations with the classical VDB
indices can be recognized:

R (G)=2(A+J)m-M,(G)
R,(G) = (A +3)’m=(A+3)M, (G)+ M, (G)

FR(G) = F(G) -2(A+ )M (G)+ 2(A+ 5)°m.
Motivated by the definitions of the Revand Somber indices, we now introduce
the Revan-Sombor index of a graph and defined it as

ROG)= Y reW+rg(w)?= 3 \/[A+5—dG(u)]2 +[a+6-ds ()]
uwiE(G) wiE(G)
and establish some of its main properties. It gshbelnoted that i¥ = 1, then the Revan-
Sombor index coincides with the reverse Somboninie. (1).
Recently, some topological indices wstteied in [6,7,8].

2. Mathematical properties of the Revan-Sombor inde
Proposition 1.If Gis anr-regular graph with vertices and > 1, then
2
nr
RSO(G) =—=.

V2

Proof: An r-regular graph withm vertices hasn=nr / 2edges. In addition,
rs(u)=A+0-dg(u)=r+r-r=r
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and therefore
2

RSO(G) = my/(r? +r? :n_zr 2r:% n

Corollary 1.1. LetC, be the cycle withn> 3 vertices. TheR3D(C, ) =2v/2n.

Corollary 1.2. LetKn be the complete graph ore 1 vertices. Then
RO(K, ) =n(n-1? /2.
It is immediately evident that in the case of laggraphs, the Revan-Sombor and

the ordinary Sombor indices coincide. It is wortting that there are several other graphs
for which the equality

RSO(G) = SO(G) 3)
holds. First of all, Eq (3) is obeyed by completpabtite graph&,,, on a+b vertices,
a=b=1. Namely, for such graplds=a, d =b, and therefore for any edge, either
rs(U) =a=dg(u), rg(v)=b=dg(v) or rg(u)=b=dg(u),rg(v)=a=dg(v). Then

RSO(Kyp) = SO(K ,) = abv/a® +b? .
LetG be arr-regular graph on vertices andn edges. LetS(G) be its subdivision
graph, om+m vertices an@m edges, obtained by inserting a new vertex on dgg ef

G. Then any edge 085(G) connects a vertex of degre&ith a vertex of degree 2. Thus,
RSO(S(G)) = SO(S(G)) = 2mr? + 22.
There are graphs different froky, ,,andS(G), for which Eq. (3) holds. Two such

examples are depicted in Figure 1. Note 842, 3)is bipartite wherea$s(3,5)is non-
bipartite.

G(2.,3) G(3.5)

Figure 1. Graphs whose Sombor and Revan-Sombor indicesideinc

We can summarize the above observations in thewoih:
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Proposition 2. Let 0<A be the minimum and maximum vertex degree of tlaplys,
and letm be the number of its edges. If all vertice§dadre either of degre@ or of degree
A, and if all edges dB connect a vertex of degréewith a vertex of degred, then

RO(G) = 0(G) = my/d? +A? .
Proof: If dg(u) =9, thenrg(u)=A+0-dg(u)=A+5-0=A.If dg(v)=A, then
(V) =A+90-dg(v)=A+Jd-A=0. Therefore, for any edge,

o) +16)2 =\dg ()2 +dg () 2 =Va2+ A2, .

Theorem 1.Let G be a connected graph withhedges. Then

RI0O(G) < /mFR(G)

whereFR(G) is the Revan-forgotten index, Eq. (2).
Proof: Using the Cauchy-Schwarz inequality, we obtain

( 5 rG(u)2+rG(v)2j25 > 1Y [ (7] =mFRE) =
WE(G)

wWE(G) wiE(G)

Theorem 2.Let G be a connected graph withhedges. Then
RO(G) < \/m[Z(A+ SPm+F(G)-2(4 +8)M,(G)]

where M, (G)and F (G) are the first Zagreb and forgotten topologicakiad
Proof: Consider

FRO)= Y [ +W)]= 3 [(a+6 s ()] +(2 +& s (v))’]
WIE(G) WE(G)

= 2(A+3)*’m+F (G)-2(A +0)M,(G).

From the above equation and using Theorem 1, withgeatesired result. m
By means of proof techniques analogous to whéieeavas used to the Sombor
index [9,10], we obtain Theorem 3 and Theorem 4:

Theorem 3.Let G be a connected graph. Then
1
RO(G)=-~=R(G).
\/ER.I.( )
Equality holds if and only i6 is regular.

Corollary 3.1. LetG be a connected graph. Then
1
RIO(G) =—~=[2(A + d)m-M, (G)].
JE[ (A+9) 1G)]
Equality holds if and only i is regular.

Theorem 4.Let G be a connected graph. Then

4
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RSO(G) < V2[R (G)-R,(G)].

Corollary 4.1. LetG be a connected graph. Then

Rso(G)sJE[z(A+5)m— Q+dPm+(QA+5-1IM, G)- MZ(G)] :

Equality holds if and only iG is regular.

3. Conclusion
In this study, we have introduced the Revan Sonmuex of a graph. Some properties of
this newly defined topological index are establishe
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