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ABSTRACT

, - . ) 2 .
The first and second Zagreb indices is deflnedE%DV(G) d (V) and Zuvﬂ B G)d (u) d( v) respectively, where
d(v) is the degree of the vertex v. Recently, Glnarbt. al. proposed the eccentric version of Zagralex called

fourth Zagreb index asZ:VDV(G)é‘(V)2 , where&‘(v) is the eccentricity of the vertex v. In this pgpee compute

the exact formulae for the Polycyclic aromatic lyehrbon (PAH).

Keywords. Molecular graph, Topological index, Eccentric cocthaty index, Zagreb eccentricity indices,
Polycyclic Aromatic hydrocarbons (PAHK).

INTRODUCTION

Mathematical chemistry is the area of research lmsyvel application of mathematics to chemisttyconcern
with the mathematical modeling of chemical phenoangtl. Mathematical chemistry has also sometimesnbe
called computer chemistry. Chemical graph theora ibranch of mathematical chemistry which appliespl
theory to mathematical modelling of chemical pheaae[2]. The pioneers of the chemical graph theogA.
Balaban A. Graovagl. Gutman H. HosoyaM. Ranié andN. Rrinajstt [3].

Polycyclic aromatic hydrocarbons (PAH&)e a group of more than 100 different chemidads are released from
burning oil, trash, gasoline, wood or other orgasutstance such as charcoal broiled meat. Thewlspecalled
polynuclear aromatics hydrocarbons. They can oc@mturally when they are released from forest fieesl
volcanoes and can be manufactured.

Let G be a simple connected graph with set of vertitgs) and set of edges(G). The number of vertices adjacent
to a vertexv is called its degree, denoted d{s). The distancebetween two vertices is the length of shortesh pat

connecting them. For a vertaX 1V , the maximum distance betweenand any other vertex o is called
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eccentricityof v, denoted as$(G) . Diameterandradiusis the maximum and minimum, respectively, ecceityri

of a graphG.

In 1971,Gutmanand co-authors defined tfiest andsecond Zagreb indicder a graphG as [4]:

M(G)= > d(v)° and  M(Q= Y dddY

vOv(G) wiE(G)
More about their applications and properties se®, [5].

Sharmaand co-authors introduced thecentric connectivity indexf a graphG as [10]:

(6)= 3 d(v<(y

vOV(G)

Guptaand co-authors proposed ttennective eccentric indet G as [11,12]:

ci(e)= 3 S

V7o) £(V)
For physico-chemical properties and mathematiagp@rties of these indices can be found in [13-15].

By seeing the great application of Zagreb indiced eccentricity indice§&Shorbani and Hosseinzadelntroduces
thefourth version of Zagreb indicetefined as [17]:

RESULTSAND DISCUSSION

In this section, we compute the fourth Zagreb indé®olycyclic aromatic hydrocarbofBAHkK). PAHkK contains
carbon (degree 3) and hydrogen (degree 1) atogsneral representation are shown in Figure 1 [18T3iering
cut methodpartition the set of vertices. We use the ringroathod to obtain the required result [32, 33].

Theorem 1: Consider the graph of polycyclic aromatic hydrocerh Then the fourth Zagreb index of polycyclic
aromatic hydrocarbons is equal to

M, (PAH,) = 96K + 72 + 54k+ 24+i o &+ &+ &i- & W+ )

Proof: To obtain the result we will use the ring cut noetfon the structure on Circumcoronene homologorissse
of Benzenoid as shown in Figure 2. From Figuresitlear that we have only two types of verticestexewith

degree 3 and vertex with degree 1. We named thesias asq for vertices of degree 1 an and y for

vertices of degree 3. So we have,

V(PAH) ={a,,, B, y'“.: 1=1,...k, j0Z,10Z, &7 Z}
where Z={1,2,...,i}.
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Figure 1: A general representation of polycyclic aromatic hydrocarbon (PAHy)

With the help of ring cut method we divide the s, andi" ring cut has6i +6(i —1) vertices of type
,BZ'J y;l Oi=1..k;z0Zs, j0OZ,). Form Figure 2 it is clear that
d (J/Z . V; )= d(,B'Z j,ﬁl; ;)= 2(k—i). Also, we found that

* For all verticesr,; of PAH, (j uz,,z0 ZG)
gla,)=d(@a, v, ) +d(y; s )+ Vs, a, ) =4kl
1 ak-1 1
e Forall verticesﬁ;’j of PAH ([=1,...k; 7%, j[07Z.,)
£B.)=d(B, 1 Bris ) U (Brus Vs )T AW 55,0, 5;) T2KH201
4i -3 2(k =i )+1 1
* Forall verticesy;’j of PAH, (4=1,..,k; 2Z, | JZ)
E(Vz]) =d(yjz,j1yjz+3,j)+d(yz+3,j1y(z+3,j )+ d(y;+3,i ,O’Z+ 3j ):2(k+i)

4i-1 2k-i) 1
Now we apply the above calculation on fourth Zagretex to obtain the result

My(G)= 3 &(v)

VDV(G)
- &(a,,)+ e(B,)r X &)
a, OV (PAH,) B, iV (PAH,) Vs, ;OV( PAH)
=YY (e, )+ YY)+ XY (K)

z=1 j=1 i=

N
1l
ey
N
1
iy
1]
=
1l
iy
N
1l
iy
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:6k(4k+])2+i6i(2k+ a- ;ﬂi 6( R+ D+ bR+ ¥

=96Kk® + 7% + 5&+ 24+§kj o &+ &+ Bi- 4 W+ )
i=2

This is the desired resusit.

Figure2: Vertex wise general representation of PAH structure
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