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ABSTRACT

In this paper, we introduce the first and second Revan polynomials of a molecular graph. We compute the first and second Revan
indices and their polynomials of rhombus silicate and rhombus oxide networks. Also we determine the first Revan vertex index
and third Revan index and their polynomials of rhombus silicate and rhombus oxide networks.
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INTRODUCTION

We consider only finite connected undirected without loops and multiple edges. Let G be a graph with vertex set /(G) and edge
set E(G). Let ds(v) denote the number of vertices adjacent to v. Let A(G)( 8(G)) denote the maximum (minimum) degree among
the vertices of G. The Revan vertex degree of a vertex v in G is defined as r(v)=A(G) + 3(G) — dg(v). The Revan edge connecting

the Revan vertices u and v will be denoted by uv. For other undefined notations and terminologies, we refer [Kulli, 2012].

A molecular graph is a graph whose vertices correspond to the atoms and the edges to the bonds. Chemical graph theory has an
important effect on the development of chemical sciences. A single number that can be used to characterize some property of the
graph of molecular is called a topological index. Several such topological indices have been considered in Theoretical Chemistry

and have found some applications, especially in QSPR/QSAR study, see [Todeschini and Consonni,2009].

[Kulli 2017], the first and second Revan indices of a graph G are defined as

= 2 [

uveE G

R, (G)= Z el (”)FG (V)

uveE(G)

Considering Revan indices, we define the first and second Revan polynomials of a graph G as

= ) X

MVEE(G)

Z x urov

uveE(G)

The first Revan vertex index [Kulli,2017] of a graph G is defined as

Ry (G)= Z G (u)z

uel (G)

The third Revan index [Kulli,2017] of a graph G is defined as

R; (G) = Z |rG (u) —¥g (v)|

uveE(G)

Considering the first Revan vertex index, we define the first Revan vertex polynomial as

Ry (G.x)= X K

ueV(G)
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Considering the third Revan index, we define the third Revan polynomial as

R, (G)= Z x"(f(“)”a(")‘.

uveE(G)

Recently other Revan indices were studied, for example, in (Kulli 2017) and also many topological indices were studied, for
example, in (Kulli, 2016; Kulli, 2017). In this paper, some Revan indices and their polynomials of rhombus silicate networks and
rhombus oxide networks are determined. For rhombus silicate networks and rhombus oxide networks see [19] and references cited
therein.

Results for Rhombus Silicate Networks

We consider a family of rthombus silicate networks. A rhombus silicate network is symbolized by RHSL,. A 3-dimensional
rhombus silicate network is depicted in Figure 1.

Figure 1. A 3-dimensional rhombus silicate network

In the following theorem, we compute the first Revan vertex index and its polynomial of rhombus silicate network.

Theorem 1. Let G be the graph of rhombus silicate network RHSL,. Then

Ry (RHSL,) = 991> + 126n. ()
Roi(RHSL,, x) = (2n* + 4n)x*® + (3n* = 2n)x°. )

Proof: Let G be the graph of RHSL,. By algebraic method, we obtain that G has 5n’+2n vertices. From Figure 1, it is easy to see
that the vertices of RHSL, are either of degree 3 or 6. Thus A(G) = 6, 3(G) = 3. We partition V(RHSL,) into two sets, vertices of
degree 3 and 6 respectively.

Vi={u € (G| dg(u) =3}, |Vs|=2n"+ 4n.
Ve={u € (G| dg(u) =6}, |V|=3n>—2n.
Clearly, we have A(G) + 3(G) = 9. Thus rg(u) =9 — dg(u).

Thus there are two types of Revan vertices as follows.

Vie={u e V(G)| re(u) =6}, Vel = 2n% + 4n.
V,s={u € V(G)| dg(u) =3}, |V,3|= 3n® - 2n.

1) To compute Ry (RHSL,), we see that

Ry (G)= Z e (“)2“‘ Z e (”)2“‘ Z e (“)2

uelV(G) uel, uel,,

- (2n2 + 4n)62 + (3n2 - 2n)32 =991% +126n.
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2) To compute ROI(RHSL,,, X), we see that

R01 G x) Z xo) z PO z xrs(")Z

ueV uel,q uel,,
= (2n + 411))(6 + (311 —2}1)x32
= (2n2 + 411)x36 + (3112 — 2n)x9
We compute the value of R{(RHSL,), R,(RHSL,), R;(RHSL,) for rhombus silicate networks.

Theorem 2. Let RHSL, be the rhombus silicate network. Then

R\(RHSL,) = 90n> + 36n. (1)
Ry(RHSL,) = 162n" + 144n + 18. 2)
Ry(RHSL,) = 181"+ 12n — 12. 3)

Proof: Let G be the graph of rhombus silicate network. By calculation, we obtain that G has 12n* edges. In RHSL,, by algebraic
method, there are three types of edges based on the degree of the end vertices of each edge as follows:

Ey;={uv € E(G)| dg(u) =ds(v) =3}, |Es3|=4n+2.
Eso={uv € E(G)| dg(u) =3, ds(v) =6}, |Eze| = 6n° +4n — 4.
E¢ = {uv € E(G)| dg(u) = dg(v) = 6}, |Egs| = 6n" —8n +2.

Clearly we have A(G) = 6, 8(G) = 3. Thus rg(u) = 9 — dg(u). Thus there are three types of Revan edges based on the degree of the
end revan vertices of each revan edge as follows:

RE = {uv € E(G)| rg(u) =rg(v) =6}, |RE¢| =4n+ 2.
REg = {uv € E(G)| rg(u) =6, rg(v) =3}, |REg| = 6n* +4n —4.
REy; = {uv € E(G)| dg(u) =ds(v) =3}, |[REy|= 6n> —8n+2.

(1) We compute R (RHSL,), we see that

= > [rG u)+ry (v)]= Z[rG u)+rg (v ]+Z[rG u)+15 (v) ]+ D0 [ (u)+16 (v)]

uveE RE,,
= 12(4n+2)+9(6n +4n—4)+6(6n ~8n+2)
=90n> +36n.

(2) To compute R,(RHSL,), we see that

Ry(G)= Z FG(”)VG(V)zZFG(”)VG(V)JrZFG(”)FG(V)“L 75 (u) 15 (v)

uvekE(G) REg RE, RE,,
=36(4n+2)+18(6n” +4n—4)+9(6n> ~8n+2)
=162n* +144n +18.

(3) To compute R3;(RHSL,) we see that

B(6)= 2 [ro()=r ()= Lo ()= () 2 ) =16 0 2o ()= ()

uveE(G) RE,

= 0x(4n+2)+3(6n° +4n—4)+0><(6n2 —8n+2)=18n +12n-12.

In the following theorem, we compute the value of R;(RHSL,, x), R,(RHSL,, x), R3(RHSL,, x) for rhombus silicate networks.
Theorem 3. Let RHSL, be the rhombus silicate network. Then

R, (RHSL,,x) = (4n+2)x'* +(6n” +4n—-4)x* +(6n” ~8n+2)x°. (1)



2113 International Journal of Current Research in Life Sciences, Vol. 07, No. 05, pp. 2110-2116, May, 2018

Ry (RHSL, ,x) = (4n+2)x* + (607 + 4n—4)x'™ + (6n° ~8n+2)x°. 2)

Ry(RHSL,,x) = (60> +4n—4)x* +(6n° —4n+4). 3)

Proof: (1) Using the partition of the revan edge set, we can apply the formula of the first Revan polynomial of G. Since

+I
= 3wt

uveE(G)

this implies that

R (RHSL,,x)=(4n+ 2)x12 + (6n2 +4n— 4)x9 + (6n2 -8n+ 2)x6

(2) Using the partition of the revan edge set, we can apply the formula of the second Revan polynomial of G.

Since R, (G,x)= Z Ko,
uveE(G)

this implies that
Ry (RHSL, ,x) = (4n+2)x* +(6n” + 4n—4)x'* + (60" ~8n+2) ¥’
(3) Using the partition of the revan edge set, we can apply the formula of the third Revan index of G

T\ U )—T V
Since R;(G,x) z )7 ,
uveE(G)

this implies that

Ry (RHSL,, x) = (4n+2)x" +(6n” +4n—-4)x* +(6n” ~8n+2)x"
= (6n2 +4n—4)x3 +(6n2 —4n+4).

Results for Rhombus Oxide Networks

We consider a family of rhombus oxide networks. A rhombus oxide network of dimension n is denoted by RHOX,,. A rhombus
oxide network of dimension 3 is depicted in Figure 2.

Figure 2. Rhombus oxide network of dimension 3.
In the following theorem, we compute the first Revan vertex index and its polynomial of rhombus oxide network.
Theorem 4. Let RHOX,, be the rhombus oxide network. Then

Ro((RHOX,) = 12n*+ 56n. )
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Roi(RHOX,, x) = 4nx'®+ (3n* - 2n)x". ()
Proof: Let H be the graph of rhombus oxide network. By calculation, we obtain that A has 3n°+2n vertices. From Figure 2, it is
easy to see that the vertices of RHOJX),, are either of degree 2 or 4. Thus A(H)=4 and 3(H)=2. We partition vertex set V(RHOX,,)
into two sets, vertices of degree 2 and 4 respectively.

Vo= {u € V(H)| dg(u) =2}, |V,|=4n.

Vi={u € V(H)| diu) =4}, |Vi|=3n>—2n.

Clearly, we have A(H) + d(H) = 6. Thus ry(u) = 6 —di(u).
Thus there are two types of Revan vertices as follows:

Via=A{u € V(H)| ry(u) =4}, |Vl = 4n.
Vo= {u € V(H)| ryu) =2}, Vol = 30 = 2n.

(1)Compute Ry (RHOX,), we see that

Ry(H)= Y () =3 ny(u)+ Y ry(u)

ueV (H) uel,, uev,,

= dnx 4 +(3n° =2n)x2* = 120" + 6.
(2)To compute Ry (RHOX,, x), we see that

R01 (H,X)Z z er(M)z — 2 er(u)z + 2 er(u)2

ueV(H) uel,, uel,,

= dnx* +(3n2 —2}1)x22 = 4nx'® +(3n2 —2n)x4.

In the following theorem, we compute the value of R|(RHOX,), R,(RHOX,), R;(RHOX,) for rhombus oxide networks.

Theorem 5. Let RHOX,, be the rhombus oxide network. Then,

R{(RHOX,) = 24n"*+ 16n. (1)
Ry(RHOX,) = 24n>+ 32n + 8. (2)
Ry(RHOX,) = 16n — 8. (3)

Proof: Let H be the rhombus oxide network. By calculation, we obtain that H has 6n° edges. In RHOX,, by algebraic method,
there are three types of edges based on the degree of the end vertices of each edge follows:

Ey = {uv € E(H)| du(u) = dp(v) =2}, |Exn|=2.
Eyy={uv € E(H)| dy(u) =2, dy(v) =4}, |Er|=8n—4.
Ey = {uv € E(H)| dy(u) = dg(v) =4}, |Es| = 60" —8n +2.

Clearly we have A(H)=4 and d(H)=2. Thus ry(u) = 6 — dy(u). Thus there are three types of Revan edges based on the degree of the
end revan vertices of each revan edge as follows:

REwu = {uv € E(H)| ru(u) = ru(v) =4}, |REs|=2.
REp={uv € E(H)| ry(u) =4, dy(v) =2}, |REsp|=8n—4.
REy = {uv € E(H)| ry(u) =ry(v) =2}, |REp|= 6n* — 8n +2.

(1) To compute R,(RHOX,), we see that
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=y [rH u)+ry (v)]= Z[FH u)+ 1y (v ]+Z[rH u)+ry (v ]+Z[rH u)+ry (v)]

uveE
=8x2+6(8n—4)+4(6n” ~8n+2) =241 +16n.

(2) To compute R,(RHOX,,), we see that

Ry(H)= 2 ry(u)ry (v)= 20 ryy (u)ryg (v)+ 2 rg () gy (v)+ 2 rg () 1y (v)

uveE(H) RE,, RE,, RE,,
= 16x2+8(8n—4)+4(6n° —8n+2) =241 +32n+8,

(3) To compute R3(RHOX,,), we see that

H)zZ|rH( rH | Z|FH H(v)|+Z|rH(u |Z|I’H rH |

=0><2+2(8n—4)+0(6n2—8n+2)=l6n—8.

In the following theorem, we compute the value of R{(RHOX,, x), R,(RHOX,, x), R3(RHOX,, x) for rhombus oxide networks.
Theorem 6. Let RHOX, be the rhombus oxide network. Then

R (RHOX,,,x) = 22" +(8n—4) x° + (61 ~8n+2) x*
R, (RHOXn,x) =2x'° +(8n —4)x8 +(6n2 -8n+ 2)x4
Ry (RHOX,,x)=(8n—4)x* +6n° —8n+4. 3)

Proof : (1) Using the partition of the revan edge set, we can apply the formula of the first Revan polynomial of H.

Since R (H,x)= Y, K (W)
uveE(H)

this implies that
R (RHOX,,x)= 2x° +(8n —4)x6 +(6n2 —8n +2)x4
(2) Using the partition of the revan edge set, we can apply the formula of the second Revan polynomial of A.

Since R, (H,x)= ), X (@)
uveE(H)

this implies that
Ry (RHOX,,, x) = 2x'° + (8n— 4)x" + (607 ~8n+ 2 x*
(3) Using the partition of reven edge set, we can apply the formula of the third Revan polynomial of H.

Since Ry (H,x)= Y NAGEAG ,
uveE(H)

this implies that

Ry (RHOX,,x) = 2x° +(8n—4)x” + (60" ~8n+2)x°
=(8n—4)x* +6n* —8n+4.
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