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Abstract

Topological indices are numerical
guantities of a graph that are invariant
under graph isomorphism. Various

( AG) index and geometric — arithmetic
indices.
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1. INTRODUCTION

A graph G consists of a finite
nonempty set V = V(G) of n vertices
together with a prescribed set E of m
unordered pairs of distinct vertices of V.
Each pair e = {u, v} of vertices in E is
an edge of G, u and v joined by e. The
order of G, denoted by |V(G)| = n, is
the number of vertices in G. The size of
G, denoted by |E(G)| = m, is the
number of edges in
G. If vertex set and edge set of G are
finite, then G is finite. A finite graph
G having no loops or multiple edges
is called a simple graph. [5]

A graph G is called a bipartite graph if

the vertex set ¥V can be partitioned into

topological indices are categorized
based on their degree, distance, and
spectrum.  In  this  paper, the
comparative study is done between
arithmetic- geometric

(GA) index which are degree-based
topological

two subsets V1 and V; such that every
edge of G joins a vertex of V; with a
vertex of V,. Furthermore, if every
vertex of V1 is joined to every vertex of
V2, then G is a complete bipartite graph.
The complete bipartite graph with two
partite sets V1 and V. of vertices such
that |V1| = a, and

|V2| = b is denoted by K ;. [5]

A cycle on n > 3 vertices is a closed

path and is denoted by Cn. The length of
avo— Ur

walk is the number of occurrences of edges
init. [5]


mailto:mohan.kjagan56@gmail.com
mailto:tcsiva222@gmail.com
mailto:anjanreddymsc@gmail.com

International Journal of Gender, Science and Technology
ISSN: 2040-0748
The degree of a vertex v of G, denoted by

d (v) or deg(v) , is the number of edges
incident to

v. A graph G is said to be regular
if every vertex in G has the same

degree.

Let G; and G, be two graphs with
disjoint vertex sets V{ and V,, and edge

sets Eq and E,, respectively. Then

1. their union G U G5 is the graph
having vertex set V; U V, and the

TI(G) =

The graphs considered in this paper are

all finite, non-trivial, undirected and
connected simplegraph. As usual n and

m denote the number of vertices and

Arithmetic-geometric index of a graph G is
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edge set E1 U E,.

2. theirjoin G1 + G, is the graph
consisting of G4 U G, with all edges
joining V1 with V5.

One of the most investigated Cate%(/)lg(regprecisely G is said

of topological indices used in
mathematical chemistry is degree-based
topological indices, which are defined in
terms of the degrees of the vertices of a
graph. The topological index for a graph

is defined in [4],

> F(d(p).d(@)

pqeG

edges of a graph G. Any undefined term
or notation in this paper can be found in
[1,2, 5].

defined byet.al. in [7] as,

AG(G) is defined by V. S. Shegehalli

AG(G) = z ((d +d )\

. 2 .
PgeE(G) o dq

Geometric -arithmetic index of a graph G is defined by GA(G) is defined by D. Vukicevic

GAG)= D, (2 /fap a1
(g, +d,)

Pa<E(G) | P

et.al. in [9] as,
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2. COMPARITIVE STUDY BETWEEN (AG) INDEX AND (GA)
INDEX:

In this section, the comparative study is made between (AG)index and (GA)index for
regular graph, cycle graph, complete graph, complete bipartite graph and join of graphs.

Theorem 2.1: For a K-regular graph, the (AG) index and (GA) index are equal to size S(G)
of the K-regular graph.

Proof: Let G be a K-regular graph with order n. This implies the degree of every vertex in G

is K. In a K-regular graph there are (ﬁj edges. Therefore, (AG) index is obtained as,
2
AG(G) = Z f (dp +dq)
meeo)| 2,€d, d,)
(K+K) )
pqu(G)|\2 \/(K ’ K)J
oy e ]
pqu(G)'kZ V(K 2))|
(2. Y
= oK =
pq;

€ G)K ) pqeE(G)

ace) = ™

2

And (GA) index is obtained as,

GA(G)= D, |(2/@5|p )
pqu(G)| (dp +dqj
) rﬁz !
pqu(G)> (K+K) )
¥ |2J(W)]

pqu(G)( (ZK)

- ¥ (2. 2

) pqeE(G)

nkK

2

GA(G) =

Hence, the (AG)index and (GA)index are equal to size S(G) of the K-regular
graph.
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Example 2.1:

- -~ '

s

Figure 2.1: 3-Regular graph

The graph G is a 3-regular graph consisting 8 vertices. Where, d(u;) =3,Vu; €V
O(G) =n=8and S(G)=12. Therefore, (AG)index=(GA)index = S(G) =12.

Theorem 2.2: For a cycle of n-vertices, the (AG)index and (GA) index are coinciding.

Proof: Let G be a cycle of order n. This implies the degree of every vertex in G is 2. Itisa 2
regular graph. Therefore, (AG) index is,

AG(G) = Z ||( (dp"'dq)

pqu(G)f\z xdp 'dq i

(242) |

: pqu(G)|\2 \/(ZZ)J

_ v @

) png)”\Z @J
-y -z

) pgeE(G

AG(G) =n

And (GA) index is,

)

pacE@) | (2+2) J
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3 fiﬂ7
pa<e(®) | (4) )
- [i}: 2.(1)

GA(G)=n

Hence, the (AG) index and (GA) index are coinciding.

Example 2.2:

Figure 2.2: Cycle of 6 vertices

Thegraph G is a cycle having 6 vertices. Where, d(u;)=2,Vu, €V and
O(G) =n=6. Therefore, (AG) index=(GA)index =S(G) =6.

Theorem 2.3: For a complete graph of n vertices, the (AG)index and (GA)index are
identical.

Proof: Let G be a complete graph of order n, that is O(G)=n n Risli plies the degree of

every vertex in G is (n —1). Ina (n —1) regular graph there are, edges.
2

Therefore (AG) index for complete graph is obtained as,

AG(G)= | [ (@ N

PqeE(G) 2;}%[, -d fj

IIRRETY
AGG)= Y (-D+(0-1)]
} 2((n-17)
3 [(@0n=D))
AG(G) = 20-1) Y.
&eﬁjb pacE(G)

2

pqeE(G)

AG(G) =

11



International Journal of Gender, Science and Technology UGC Care Group | Journal

ISSN: 2040-0748 Vol-09 Issue-02 August 2020
And (GA) index for complete graph is obtained as,

or@)= ¥ 12/, 7)
| (d +dqi

@ P
_ 5 [ 2 f(0-17)
CAG) pquE:(G)f(‘nTl‘):’(‘nTl‘))}
GA@G)= Y. (;;29_1_;2”_1 L >0
paeE(G) pgeE (G)

GA(G) = ”—(”—Z_Q

Hence the (AG)index and (GA) index for complete graph are identical.

Example 2.3:

Figure 2.3: Complete graph Cs

The graph G is a complete graph of 5 vertices. Therefore, d(u;) =4,Vu, €V and
O(G) =n=5.The (AG)index and (GA) index are equal to10.

- . |( @(m + n))
Theorem 2.4: For a complete bipartite graph K., the (AG)index(G) =

3 U
and (GA)index(G) = (ZE(mn)}z ) .
\ )

Proof: Let G be a complete bipartite graph K, ., The graph contains two disjoint vertex sets
V,, and V, such that there exist an edge between the vertex set V,, into vertex set V, .

Therefore, the degree of every vertex in V,_ and V., is n and m respectively,

12
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d(v;)=n, Vv, eV,and d(v;) =m, Vv, €V, . There are mnedges in a complete bipartite
graph K .. Therefore, (AG) index

ack )= 3 [ (4 +d,)
" e\ 24 d, - d,

§m+n! |

Pa=E(G)
AG(K,,) = Y r
\<(m n
:( m+n) (m+n)\ ((m+n) \|

pq E© |\2
Lzﬂm-n)J (2} (24(mn) )
AG(K,,,) = (mn)|(—(M) )
2
AG(Kmn) _ | m+n
. )

And (GA)index of a complete bipartite graph K, is,

2 )
GAKma)= 3 2} |

pqu(G)g<

.
GAKy) = Y i@q\

el (M) )
= /ém—n) /ém—n)\| HH .(mn)times
L (m+n) L (m+n) L(m+n)
GAK,,) = (mn)|(2

L(m+n))
(2(mn)’3

(m+n)J

+ ... (mn)times

GAK,,)= |L

Example 2.4:

13
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Figure 2.4: Complete bipartite graph Kg,

The graph G is a complete bipartite graph K, having Vs and V; as its vertex sets.
Therefore, d(u;)=3,Vu, €V; and d(u;)=5,vu; €Vs. The

(AG)mdex(K ) (ﬂ _4«/— and (GA)index(K )= (( 5)21
L2 ) @)

Theorem 2.5: For a join of two graphs G, and G, , the (AG) index,

( +0da+2n \1+ r + +Z2M \
f 2 Syl Z o f )

\/Gp+n-uq+n ) Pqu(Gﬂ(Z\/ d,+m-d,+m )

AGG 4G )= I

1 pacE(G )

and (GA) index

GA(G +G )— > Vszfa )(a “)) > |(2\/€€dp+m)'(dq+m))

|
qu(Gl)L (d +d +2n) ) qu(Gz)\ (dp +dq+2m)

Proof: Let a join of two graphs G, and G, be of order m and n respectively. By the

definition of join of two graphs G, and G, there is an edge between every vertices in Gy
and G,. This implies the degree of wvertices in (G,+G,) are
(d(v)+n), v eV and(d(v )+m), wv eV

i i 1 j j 2

The, (AG) index for join of two graphs G, and G, is,

AGG +G)= Y. [(d +dq)]
-d
1 2 pa<E (G) p Mg

(f} +n+d, +”) ) Z (f} +m+d, +m)

:p%;(‘\ \/\‘d +n’\d +n’ pqu(e)kp(Z\/\‘d +m’ \d +m”

+d +2n \ +0_+2Mm
(d d 2) +Z (?dp d()(z )

|2‘/( d,+n-d, +n /’ pqu(GZ)LZ‘/ d,+m - d, +m )

1 2 pacE(G, )K

AGG +G )= D,

And (GA) index for join of two graphs G, and G, is,

14
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(2 \|
GA(G, +G,) = :

PeE(G) P q J

RN “;Mz:m

GAG +G ) = Vz/ffa )(d '))\

v pqu(Gl)L (d +d +2n) )

3. CONCLUSION

In this paper, the comparative study
is done between (AG)index and
(GA) index for

some standard graphs such as, regular
graph, cycle graph, complete graph,
complete bipartitegraph and join of graphs.
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