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Abstract. A chemical graph is a simple graph related to ttnecture of a chemical
compound. The connectivity indices are applied &asure the chemical characteristics
of compounds in Chemical Graph Theory. In this pape compute the multiplicative
product connectivity Revan index, multiplicative nsuconnectivity Revan index,
multiplicative ABC Revan index for polycyclic arot@ hydrocarbons and jagged
rectangle benzenoid systems.
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1. Introduction

We consider only finite, connected, simple gréphvith vertex setV(G) and edge set
E(G). The degreads(v) of a vertexv is the number of vertices adjacent o Let
A(G)( &(G)) denote the maximum (minimum) degree among thtces ofG. The revan
vertex degrees(v) of a vertexv in G is defined agg(v) = A(G) +&(G) — dg(v). The
Revan edge connecting the Revan vertigeand v will be denoted byuv. For other
undefined notations and terminology, the readezseferred to [1].

A topological index is the numeric quantity frorhet structural graph of a
molecule. Topological indices have been found taseful in chemical documentation,
isomer discrimination, structure property relatips, structure activity relationships
and pharmaceutical drug design in Organic chemisthere has been considerable
interest in the general problem of determining togizal indices.

One of the best known topological index is thedpici connectivity Revan index,
introduced by Kulli in [2]. The product connectiviRevan index of a grap@ is defined
as
1

weE(e) s (U) s (V)
Recently, Revan indices were studied, for examplg, 4, 5, 6].
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Motivated by the definition of the product conneityi Revan index, Kulli [7]
introduced the multiplicative product connectiviBevan index, multiplicative sum
connectivity Revan index and multiplicative atomntloconnectivity Revan index of a
graph as follows:

The multiplicative product connectivity Revan indeba graphG is defined as

PRI (G) = WDE!G)—T (U§ - (1)

The multiplicative sum connectivity Revan indexaofraphG is defined as

_ 1
Rl (G) _WDQG)—rG OERD )

The multiplicative atom bond connectivity Revaneardf a graplG is defined
as

ABCR(G) = UVDEIG) \/ s (rz)(:)r(rl(zlxz)_ 2 @3)

Recently several multiplicative indices were stdditor example, in [8, 9, 10,
11, 12, 13, 14, 15, 16 to 18, 19]. Also some cotivieg indices were studied, for
example, in [20, 21, 22, 23, 24].

In this paper, we determine the multiplicative prodconnectivity Revan index,
the multiplicative sum connectivity Revan index atige multiplicative atom bond
connectivity index for polycyclic aromatic hydrobans PAH, and jagged rectangle
benzenoid system®,,,. For more information about aromatic hydrocarbarsd
benzenoid systems see [25].

2. Resultsfor polycyclic aromatic hydrocarbons

In this section, we focus on the chemical graphcstire of the family of polycyclic
aromatic hydrocarbons, denoted B&H,. The first three members of the fami®AH,
are given in Figure 1.

Figure 1:
In the following theorem, we compute the multiptica product connectivity
Revan index oPAH,,

Theorem 1. Let PAH,, be the family of polycyclic aromatic hydrocarbom&en
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PRIl (PAH ) :(%Tn.

Proof: Let G = PAH, be the chemical graph in the family of polycychcomatic
hydrocarbons. We see that the vertice&aire either of degree 1 or 3. Therefd(&)=3
andd(G)=1. Thusrg(u) = A(G) + &(G) — dg(u) = 4 —ds(u). By calculation, we obtain that
G has &°+6n vertices and +3n edges, see [25]. I6, there are two types of edges
based on the degree of end vertices of each edgdass:

E13 = {UV O E(G) |dG(U) = 1,dG(V) = 3}, |E13| =@

Ess = {uv U E(G) | dg(u) =dg(v) = 3}, Esdl = % — 3,

Thus there are two types of Revan edges basedearv¥hn degree of end revan
vertices of each revan edge as follows:

REs; = {uv U E(G) |ro(u) = 3,rg(V) = 1}, IREz| = én

REy; = {w 0 E(G) | re(u) =ra(v) = 1}, RE;)| = ” — an.

To computePRII(PAH,), we see that

PRIl (PAH,,) WD|‘! ﬁ
RarroRINARD
(&

In the next theorem, we compute the multiplicatsten connectivity Revan
index of PAH,,

Theorem 2. Let PAH,, be the family of polycyclic aromatic hydrocarbomien
an(n+1)

1

B

Proof: Let G= PAH, be the chemical graph in the family of polycychcomatic

hydrocarbons. From equation (2) and by cardinalitiethe revan edge partition BAH,
polycyclic aromatic hydrocarbons, we have

) 1
SRII(PAHn)‘UVDr! —’—re OEXD
1

RE, \/ re (u) +1g (v \/ e (u) +rs (v
1 6n 1 9n’-3n 1 (n+:l)
‘(\/3+1j x(J1+ 1) _(sz |
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In the following theorem, we compute the multiptica atom bond connectivity
Revan index oPAH,,

Theorem 3. Let PAH,, be the family of polycyclic aromatic hydrocarbomben
ABCRII(PAH,) =0

Proof: Let G = PAH, be the chemical graph in the family of polycychcomatic

hydrocarbons, from equation (3) and by cardinalibéthe revan edge partition BAH,

polycyclic aromatic hydrocarbons, we have

e (u) +1g (V) -2

ABCRII (PAH,) ZUVDE!G)\/ e (U)1g (V)
_ rG(u)+rG HG(V)_Z
N I_I\/ rG( l_l\/ "6 (u)1e (V)

RE;; G RE;;
9n?-3n
_ /3+1— 2 1+ 1- 2 _
= X =0.
3x1 1x 1

3. Resultsfor benzenoid systems
In this section, we focus on the chemical grapbcsiire of a jagged rectangle benzenoid

system, denoted bB,,, for all m, n 0 N. Three chemical graphs of a jagged rectangle
benzenoid systems are shown in Figure 2.

; er%

B,

Flgure2

In the following theorem, we compute the multiptiga product connectivity
Revan index oB, .

Theorem 4. LetB,, , be the family of a jagged rectangle system. Then

2n+4 2n+ n-2 6mn+m- H- 4
(1 1 1
rifen)=(3) (8] (3 |

Proof: Let G = By, , be the chemical graph in the family of a jaggettaegle benzenoid
system. We see that the verticesGodre either of degree 2 or 3. Therefd(&) = 3 and
0(G) = 2. Thusrg(u) = A(G) + &(G) —dg(u) = 5 —dg(u). By calculation, we obtain th&
has 4nn+4m+2n — 2 vertices andrn+5n+n — 4 edges, see [25]. 18, there are three
types of edges based on the degree of end vedfiegech edge as follows:
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Ez. = {uv 0 E(G) | dg(u) =ds(v) = 2}, [Ez2l = 20 + 4.
Ex= {UV O E(G) |dG(U) = 2,d(3(V) = 3}, |E23| =4n+ 4n—4.
Ess = {uv 0 E(G) | dg(u) =ds(v) = 3}, [Essl = 6mn+m—5—4.

Thus there are three types of Revan edges basth@ oevan degree of end revan
vertices of each revan edge as follows:

REss = {uv D E(G) | rg(u) =re(u) = 3}, REzq| = 2n + 4.
RE32 = {UV ] E(G) |r(3(U) = 3, rg(U) = 2}, |RE32| =4n+ 4n - 4.
RE,, = {uv 00 E(G) |rg(u) =rg(u) = 2}, [RE2;|=6mn + m— 51— 4.

R e e )
o )= [ e
N eeew B emem B mmen
T
U

In the following theorem, we compute the multiptica sum connectivity Revan
index ofBy, n.

Theorem 5. Let B, be the family of a jagged rectangle benzenoidesysiThen

1 n+2 1 2m+2n-2 1 Gnmn+m- ;- 4
R (B, )=|=| x| = x| = .
m=3) (5

Proof: Let G = By, be the chemical graph in the family of a jaggedaegle benzenoid
system. From equation (2) and by the cardinalifethe revan edge partition 8f, ,, we
have

SRl
m n UVDrl + ]’G V)
1

RE;; \/rG + rG \/rG + rG RE,, \/rG + rG

1 2n+4 1 am+ 4n— 4 1 6mn+m-5n-4
= —— X| —— X| ——
(\/3+ 3) [\/3+ 2) (\/ 2+ Zj
n+2 2m+2n-2 Gnmn+m- 51— 4
ORI TR
6 5 2
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In the next theorem, we compute the multiplicatatem bond connectivity
Revan index oBy, .

Theorem 6. LetB,,,, be the family of a jagged rectangle benzenoitesysThen

2 2n+4 1 6mn+5m-n-8
ABCRII (Bm’n)z(gj X(Ej

Proof: Let G = By, , be a chemical graph in the family of a jaggedaegle benzenoid
system. From equation (3) and by cardinalitieshef tevan edge partition &, , we
have

ABCRII (B, )= |-l \/rG (u) +16(v) -2
WwE(G)

e (u)re (v)
2n+4 Am+4n- 4 grn+m- Fi- £
_ /3+3—2 N 3+ 2-2 N 2 2 2
3x3 3x 2 2x 2

~ (g]2n+4 x(i]ﬁmnﬁm—n—s
3 J2 '
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