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Abstract. Topological indices are applied to measure themite characteristics of
chemical compounds. In this study, we introduce geemetric-quadratic (GQ) and
guadratic-geometric (QG) indices of a graph and mam the exact values of some
standard graphs and benzenoid systems.
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1. Introduction

Let G be a finite, simple, connected graph with vertek\4G) and edge sef(G). The
degreedg(u) of a vertexu is the number of vertices adjacentutdNe refer [1], for other
undefined notations and terminologies.

A molecular graph is a graph such that its vertim@sespond to the atoms and
edges to the bonds. Chemical Graph Theory is achraf mathematical chemistry,
which has an important effect on the developmentCbemical Sciences. Several
topological indices have been considered in Thamle€Chemistry and have found some
applications.

The geometric-arithmetic index [2] of a graplwas defined as

GAG)= ¥ 2,/dg (u)dg (v).
wiE(e) e (U) +dg (u)
This index was studied, for examphe3, 4, 5, 6, 7, 8, 9].
Motivated by the definition of geometdrithmetic index of a grap®, we define
the geometric-quadratic index as

dg (u)dg (v) ~ 2d; (u)dg (v)

GQ(G) = = -
WOE(G) \/(dG (u)? + de (v)?) /2 wiE@e) \/dG (u)?+ ds (V) 2
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This equation consists from geometric mean of etex degrees of an edge
\dg (u)dg (v) as numerator and quadratic mean of end vertex éegrfehe edgav,

\/(dG (u)* +dg (v)?) /2 as denominator.
Also we introduce the quadratic-geometric indéa graphG and defined it as

wGG)= ¥ \/(dG (u)? +dg (V)?) /2 _ \/de (W) +dg (V)z.
wiEe  (dg (u)dg (v) wiEe) +/2dg (u)dg (V)

In this paper, we compute these two newly definegel graph indices for some
standard graphs and benzenoid systems. For bedzgrstems, see [10].

2. Results for some standard graphs
Proposition 1. Let K;s be a complete bipartite graph witkcX <'s, and $ 2 vertices.
Then

):r 2rs

GQ(K —_—
Q( r,s (r2 + SZ
Proof: Let K;s be a complete bipartite graph with s vertices ands edges such that
Vi=r1, V2= s,V (Kis) =V1U V2 for 1<r <s, and & 2. Every vertex ofV, is incident
with sedges and every vertex f is incident with r edges.

GQ(Krs )= rsvars

Corollary 1.1. Let K, be a complete bipartite graph witt> 2. Then
GQ(K,, )=r?

Corollary 1.2. Let Ki,.1 be a star withr > 2. Then

(r-1y2¢-1)

«/(r -2r+2)

Proposition 2.1f G is r-regular withn vertices and > 2, thenGQ(G) :E_

GQ(Kyr )=

Proof: Let Gisr-regular withn vertices and > 2 and n_2r edges. Then

GQ(G):E \/E _nr

2 Jerery 2

Corollary 1.1. LetC, be a cycle with n>3 vertices. TherGQ(C, ) =n.

Corollary 1.1. LetK, be a complete graph with> 3 vertices. Then
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Go(K,) = n(n2—1).

Proposition 3.1f Gis a path witm > 3 vertices, then
4

GQ(R,)=n-3+—.

Q( n) \/g

Proposition 4. LetK;s be a complete bipartite graph witk<t < s, and $ 2 vertices.

Then QG(K, ¢ ):%\/rs(r2+sz).

Proof: LetK;s be a complete bipartite graph with- s vertices ands edges such that
Vi=r, Vo= s,V (Kis) =V1U V. for 1<r <s, and £ 2. Every vertex ofV; is incident
with sedges and every vertexdf is incident with r edges.

0S{K,s )L+

Corollary 4.1. LetK:, be a complete bipartite graph witle 2. ThenQG(K, , )= r2.

Corollary 4.2. LetK;,.1be a star withr > 2. Then

QG (Ky, 1 ) :%\/(r—l)(rz —2r+2).

Proposition 5. If G is r-regular withn vertices and > 2, then
nr

QG(G)=7

Proof: Let Gisr-regular withn vertices and > 2 and n_zr edges. Then

_ry(P+r?) e
QG(G)-2 o 2

Corollary 5.1. LetCy be a cycle with n>3 vertices. TherQG(C,, ) =n.

Corollary 5.1. LetK, be a complete graph with> 3 vertices. Then

QG(K”:@.

Proposition 6.1f G s a path witm > 3 vertices, the@G (P, ) =n—3++/5.

3. Results for Benzenoid Systems

We focus on the chemical graph structure of a jdggertangle benzenoid system,
denoted byBm » for allm, n, in N. Three chemical graphs of a jagged rectangle mende
system are depicted in Figure 1.
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LetH = By, n. Clearly the vertices dfl are either of degree 2 or 3, see Figure 1. By
calculation, we obtain that has 4nn + 4m + m— 2 vertices andrfin + 5m + n — 4 edges.
In H, there are three types of edges based on theedefjend vertices of each edge as

given in Table 1.
@_/1
J J

"1

e N N

1] 2

-~ T
1 /n / j %
S ~ r
83‘1
Flgure 1

dr(u) dn(v)\uv eE(H) (2,2) (2,3), 3,3
Number of edge 2n+4 Am+4n -4 6mn+m-5n-4

Table 1: Edge partition 0Bny,n
In the following theorem, we determine the Georoefiadratic index oBm n.

Theorem 1.Let B, n be the family of a jagged rectangle benzenoidesysihen
8@} [&/‘3 3}]_ 8/3
V13 J13 V13’

Proof: LetH = Bm n. By using equation and Table 1, we deduce

cQH)= Y J2d, (u)d, (v)

WIETH) \dy ()2 +dy (1)

_(2n+a)V2x2x2 (4n+ 4- A % 2 3 (Bn+m- 65- W 2 B :
V22 + 22 V2+ 2 NETE: '

After simplification, we obtain the desired result

GQ(By, ,) =6mn +[1+

Theorem 2.Let Bm, n be the family of a jagged rectangle benzenoidesysiThen
2\/13J ( 2/13 j 2/ 13
m+ -3n——.

V3 V3 J3

Proof: LetH = Bm n. By using equation and Table 1, we deduce

(u)® +dy (v)?
G(H) = Jd” H
P M O

QG(By, ,) =6mn + (1+
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:(2n+4)\/22+22+(4n+ h- I 2+ §+( fn+m- 6- W 3+ 3

J2x 2% 2 J2x 2x 3 Jxx3
gives the desired result after simplification.

3. Conclusion

In this paper, we have introduced the geometridrata index and quadratic-geometric

index of a graph. We have determined exact valfi¢hese two novel graph indices for

some standard graphs and also for benzenoid syshamsy questions are suggested by
this research, among them are the following:

1. Characterize the GQ and QG indices in term loéiotlegree based topological indices.

2. Obtain the extremal values and extremal grap&pand QG indices.

3. Compute the exact values of these two indicestfeer chemical nanostructures.
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