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Abstract. In Chemical Graph Theory, the connectivity indiees applied to measure the
chemical characteristics of chemical compoundsthla paper, we introduce the sum
connectivity Revan index of a molecular graph. Alg® compute the sum connectivity
Revan index for certain networks of chemical impoce like silicate networks and
hexagonal networks. The first and second Revancésdiof silicate networks and
hexagonal networks are determined.
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1. Introduction

We consider only finite, simple and connected gr@phith vertex seV(G) and edge set
E(G). The degreads(v) of a vertexv is the number of vertices adjacent o Let
A(G)(8(G)) denote the maximum (minimum) degree among thidces ofG. We refer
[1] for undefined notations and terminologies.

Chemical graph theory is a branch of Mathemati¢snustry which has an
important effect on the development of the chemam@énces. Numerous topological
indices have been considered in theoretical chegmiashd have found some applications
in QSPR/QSAR study, see [2].

The Revan vertex degree of a verteof a graphG is defined as

re(v) =A(G) + &(G) —dg(V).

The Revan edge connecting the Revan verticasdv will be denoted byv. In
[3], Kulli introduced the first and second Revadiges of a grapls. These indices are

defined as
RO = Y [cU)+tc()]  REO= 3 ()

WOE(G) WE(G)

In [4], the product connectivity Revan index ofraghG is defined as
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wiEe) g (U) g (v)
We propose the sum connectivity Revan index obplyas follows:
The sum connectivity Revan index of a moleculaphi@ is defined as

KRG = Y 1 (1)

wiE(e) T (U) + 16 (V)

PR(G) =

Recently several topological indices wdtalied, for example, in [5, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15,16,17,18].

In this paper, the sum connectivity Revan indexeftain important chemical
structures like silicate networks and hexagonalogts are computed. Also the first and
second Revan indices of these networks are detedmiRor networks see [19] and
references cited therein.

2. Resultsfor silicate networks

Silicates are obtained by fusing metal oxides otaiearbonates with sand. A silicate
network in symbolized b, where n is the number of hexagons between theicand
boundary ofa.,. A 2-dimensional siliciate network is shown in fig 1.

Figure 1: A 2-dimensional silicate network

In the following theorem, we compute the exact folas of R(SL,), Rx:(SL.,,) for
silicate networks.

Theorem 1. Let 9, be the silicate networks. Then
(1) Ry(SL,) = 2700+ 54n.
(2) Ry(SL,) = 4861+ 216n.
Proof: Let G be the graph of silicate netwogk,, with 15n*+3n vertices and 38 edges.
From Figure 1, it is easy to see that the vertidfel_, are either of degree 3 or 6. h,,
by algebraic method, there are three types of edgssd on the degree of the vertices of
each edge as follows:

E33= {UVDE(G) |dg(u) = dg(V) = 3}, |E33| =M.

E36 = {UVDE(G)I dg(u) = 3,dG(V) = 6}, IE36| = 18]2+6n.

Ees = {UVOE(G)| ds(u) =dg (V) = 6}, [Esel = 187 — 1.

Thus there are three types of Revan edges basdbdeodegree of end revan
vertices of each revan edge as follows:
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We haveA(G) + §(G) = 9,re(u) = 9 —dg(u).
REgs= {UVDE(G) | rG(U) = rG(V) = 6}, |RE66| =
REss = {uvE(G)| re(u) = 6,rg(v) = 3}, |REes| = 187%+6n.
REss = {uVOE(G)| re(u) = re(v) = 3}, |REzs| = 187°— 1.

(1) To computdry(S.,), we see that

R(G)= Z)[fe(U)He (v)]
=2 (W) (] Xl ()] Xl (W) (V)]

= 6n x12 + (1812+6n)9 + (1812 1)6
= 270+ 54n.

(2) To computdR,(SL,), we see that

R(G) = Z e (U)rs (V)

wiE(G)

=21 (U)re (V) + 2o re (u) e (V) + 2o rs (u) 6 (V)

REge REg3 RE33
= 6n x36 + (18°+ 6n)18 + (187°— 1)
= 4867+ 2160

In the following theorem, we compute the sum cotiuiég Revan index ofL.
Theorem 2. Let 9, be the silicate networks. Then
R :(6+3/?3)n2+(f3+ 2- z/_e)n

Proof: Let G=SLn. From equation (1), and by cardinalities of theareedge partition of
silicate networlksL,,, we have

RO@)= ), ———r

wOE(G) A/ I +I‘
N AR O N AR N AT

:[ﬁjesm[mj(lan% 81)+[\/3i_3j(1812— 12)
:(6+3\/f5)n2+(\f3+ 2- Zf@n

3. Resultsfor hexagonal networks
Hexagonal network is symbolized byX, where n is the number of vertices in each side
of hexagon. A hexagonal network of dimension sigtiewn in Figure 2.
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Figure 2: 6-dimensional hexagonal network

In the following theorem, we compute the exact folas ofR,(HX,), R.(HX,) for
hexagonal networks.

Theorem 3. Let HX,, be the hexagonal networks. Then

(1) Ry(HX,) = 54°— 4h —6.

(2) Ry(HX,) = 81n*+ 3 —72.
Proof: LetH be the graph of hexagonal netwdtK,, with 3n?— 3n + 1 vertices andr§—
15n + 6 edges. From Figure 2, it is easy to see Heavertices oHX,, are either of degree
3, 4 or 6. Thug\(H) = 6,d(H) = 3. InH, by algebraic method, there are five types of
edges as follows:

Ess= {uvOE(H)| dn(u) = 3,dn(Vv) = 4} |Esd] = 12.

Ess= {uvLE(H)| di(u) = 3,du(v) = 6} [Ezel = 6.

Esa= {uDE(H)| du(u) = du(v) = 4} [Esd| = &0 - 18.

Ess= {uvOE(H)| du(u) = 4,du(V) = 6} |Eael = 10 — 24.

Ese= {WOE(H)| dn(U) = d(V) = 6} [Esel = 6} Esel = o — 331+ 30

We havery(u) = AH) + 8(H) —du(u) = 9 —d(u).
REgs = {uvIE(H) |re(u) = 6,rs(V) = 5}, [REes| = 12.
REss = {UVLIE(H) | re(u) = 6,r6(v) = 3}, [REsq| = 6.
REss = {UVDE(H) |rG(U) = 5,|’G(V) = 5}, |RE55| = 6h— 18.
RE53 = {UVDE(H) |rG(U) = 5,I‘G(V) = 3}, |RE53| = 1A - 24.
REzs = {uVOE(H) | ro(u) =re(v) = 3}, |REsg = = 3% + 30

(1) To computdry(HX,)), we see that

R(H)= 3 )[re(u)+re (v)]

wiE(H

=2 (W) +re (v)]* 2lre (W) #1a () ]+ X[ (1) + 1 (V)

+5£[re(u)+re ()] 2 () 14

= (6 +5)12 +(6 +3)6 +(5 +5) (6~ 18) + (5+3)(18 — 24)
+ (3+3)(9°— 3% + 30)
=547 - 41— 6.
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(2) To computd=,(HX,), we see that

R(H)= 2 re(u)rs(v)

wE(H)

= 21 (1)1 (V) 2 ()1 (V) * 2t (W)re (V) + 21t (u)1a (V) + 21 e ()1 (V)=

REe3 REss RE 53 RE 33
(6x5)12+(6x3)6+(5x5)(6-18)+(5%3) (12-24)+(3%3)(H*-33+30)
=8I0 + 3 - 72.
In the next theorem, we compute the sum connegtRévan index oHX.
Theorem 4. LetHX, be the hexagonal networks. Then
9 6 6 33 12 18 3
R(HX,) =L 2 ( j (_ 3
(W)= 6" T " 72 Vo) Vi 2 Va0 T
Proof: LetH = HX,. From equation (2) and by cardinalities of theareedge partition of
hexagonal networkIXn, we have

SR(HX,)=
uvDE «/ +I’
+
REGS\/r ry ( RE63\/r RE. \/rH (u)+r, (V)

1 1

PNAOE )%Jm(uw
(Js—sjlz[%—aj o o (19
+ \/51T3J(12n_24)+(\/31T3](912_3m 30

9 , 6 6 33 12 18 3
“J6" +(E+Tz_%j”+(ﬁf2'ﬁo+T3
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